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4.1 Standard connection diagram (common) .

4.1.1
4.1.2
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414

4.2 Remote operation (common) ....
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4.3 Motor equipped with brake (common)

4.4 Parallel motor operation (common) ....

4.41
442
443
444

4.5 Inverter - commercial power supply switch-over operation (common) .......

4.5.1
452
453

4.6 Automatic restart after instantaneous power failure circuit (common)
4.7 Automatic operation of fan, pump or the like using speed setter (common) ...
4.8 Positioning operation (common)
4.9 Vertical, winding lifter (A700, E700)

4.91
4.9.2

4.10 Inverter fault output display and failure reset (A700, F700)
4.11 Multi-speed operation application example (A700, F700, E700)
4.12 Jog operation in External operation mode (common)
4.13 Operation using the second acceleration/deceleration time (common)
4.14 Start signal (three-wire) holding (common)
4.15 Reversible operation by analog input (A700, F700)

4.16 Operation using stop-on-contact control function (A700, E700)

The inverter equipped with magnetic contactor on primary side (FR-AX manual controller used) (common)

The inverter equipped with magnetic contactor on primary side (with FR-BU2 type brake unit) (common)

The inverter equipped with magnetic contactor on primary side (with high-duty brake resistor) (A700)

The inverter without magnetic contactor on the primary side (common)

Use of the FR-FK motorized speed setter (common)

Automatic operation using 4 to 20mADC current signal (common)

Motors driven by ONe INVEMEr (COMIMON)  ...uiiiiciiieiieiecetie e et ee ettt e e sttt e e e ate e e eaeeeeestaeassasaeesssteeeaseeeeasseeeeasseaessseeeennsseeennnseeensnnenn
Inverters and motors are in pairs (common) .
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Soft starter is used to soft-start/soft-stop two motors at the same time (Common) .........ccccoiieiiiii e

Star-Delta connection start (common)

Bypass inverter switch-over operation (common)

Bypass-inverter switch-over operation [when bypass/inverter switch-over sequence is used] (common)

Use of relay output option (A700, E700) .....ccceiieiiieieeieeeeiteeeeeteeestteesstteeessteeeesaseeeasseeeassaeessseeeaseeesaassessasseeessseeennsseeennsseenass
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SPECIFICATIONS

1.1 Specification list

1.1.1 Rating

(1) FR-A700

®Three-phase 200V class

Type FR-A720-C000K 04 |075/15 |22 |37 |55|75| 11 | 15 (18.5]| 22 | 30 | 37 | 45 | 65 | 75 | 90
Applicable motor capacity
(kW) 04 ({07515 |22 |37 |55|75]| 1 15 (185| 22 | 30 | 37 | 45 | 55 | 75 | 90
Rated capacity (kVA)? 11 (19|31 |42 |67 |92 (126|17.6|23.3| 29 | 34 | 44 | 55 | 67 | 82 | 110 | 132
Rated current (A)® 3 5 8 11 [175]| 24 | 33 | 46 | 61 76 | 90 | 115 | 145 | 175 | 215 288 | 346
(245)|(294)
§_ Overload current rating™ 150% 60s, 200% 3s (inverse-time characteristics) surrounding air temperature 50°C
g Voltage™ Three-phase 200 to 240V
Regenerative |Maximum value/[ 150% torque 100% 100% . . . 10%
braking {oral| pemissible dity /3%ED " torquef torque{ 20% torque/continuous™| 20% torque/continuous tor.que/
3%ED"® 2%ED ¢ continuous

Rated input

Three-phase 200 to 220V 50Hz, 200 to 240V 60Hz
AC voltage/frequency

Permissible AC voltage
170 to 242V 50Hz, 170 to 264V 60Hz

> g
5 [fluctuation
o —
§ Permissible frequency +5%
g fluctuation
& |Powersupply | Without DC
156|125 |45 55| 9 12 | 17 | 20 | 28 | 34 | 41 | 52 | 66 | 80 | 100 | — | —
system reactor
capacity With DC
09 (14|29 |38 |57 |85| 1 16 | 20 (255| 31 | 41 | 51 | 62 | 75 | 110 | 132
(KVA)7 reactor
Protective structure (JEM .
. Enclosed type (1P20)® Open type (IP00)
1030)"°
Cooling system Self-cooling Forced air cooling
Approximate mass (kg) 192338 [38[38]71[71]75[13[13]14[23]35[35][58] 70|70
®Three-phase 400V class
Type FR-A740-C000K 04 (075| 15 | 22 | 3.7 | 55 | 7.5 1 15 | 18.5 | 22 30 37 45 55
Applicable motor capacity
(kW) 04 |075| 15 | 22 | 37 | 65 | 75 1 15 | 185 | 22 30 37 45 55
Rated capacity (kVA)?2 1.1 1.9 3 46 | 69 | 91 13 (175|236 | 29 | 328|434 | 54 65 84
Rated current (A) 15 | 25 4 6 9 12 17 23 31 38 44 57 71 86 110
é Overload current rating™ 150% 60s, 200% 3s (inverse-time characteristics) surrounding air temperature 50°C
8 Voltage™ Three-phase 380 to 480V
Regenerative |Maximum value/ i . i .
) _ 100% torque/2%ED "¢ 20% torque/continuous’™ 20% torque/continuous
braking torque permissible duty

Rated input

Three-phase 380 to 480V 50Hz/60Hz
AC voltage/frequency

Permissible AC voltage

) 323 to 528V 50Hz/60Hz
fluctuation

Permissible frequency

) +5%
fluctuation

Power supply

Power supply {Without DC
system reactor

1.5 | 25 | 45 | 65 9 12 17 20 28 34 41 52 66 80 100

capacity With DC
(KVA)7 reactor

09 | 14 | 29 | 38 | 57 | 85 1 16 20 | 265 | 3 41 51 62 75

Protective structure (JEM

1030)° Enclosed type (IP20)® Open type (IP00)

Cooling system Self-cooling Forced air cooling

Approximate mass (kg) 3838 |38 |38 [38[71]71]75]75] 13 ] 13]23]35]35]37
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Type FR-A740-000K 75 90 | 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500

Applicable motor capacity

75 90 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500

(kw)™
Rated capacity (kVA)2 110 | 137 | 165 | 198 | 248 | 275 | 329 | 367 | 417 | 465 | 521 | 587 | 660 | 733
. 144 | 180 | 216 | 260 | 325 | 361 | 432 | 481 | 547 | 610 | 683 | 770 | 866 | 962
Rated current (A)®
= (122) | (153) | (184) | (221) | (276) | (307) | (367) | (409) | (465) | (519) | (581) | (655) | (736) | (818)
% Overload current rating™ 150% 60s, 200% 3s (inverse-time characteristics) surrounding air temperature 50°C
© Voltages Three-phase 380 to 480V

Regenerative [Maximum value/

. 10% torque/continuous
braking torque [permissible duty o f0rq

Rated input AC voltage/
Three-phase 380 to 480V 50Hz/60Hz

frequency
Permissible AC voltage
%_‘ﬂuctuation 323 to 528V 50Hz/60Hz
% Permissible frequency +5%
g fluctuation
& |Power supply (Without DC
system reactor
capacity With DC
110 137 165 198 | 248 | 275 | 329 | 367 | 417 | 465 | 521 587 | 660 | 733
(KVA)7 reactor

Protective structure (JEM Open type (IP00)

1030)

Cooling system Forced air cooling

Approximate mass (kg) 50 | 57 [ 72 | 72 [ 110 [ 110 [ 175 [ 175 | 175 [ 260 | 260 | 370 | 370 | 370

*1  The applied motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi 4-pole standard motor.

*2  The rated output capacity indicated assumes that the output voltage is 220V for 200V class and 440V for 400V class.

*3  When operating the inverter of 75K or more with a value larger than 2kHz set in [Pr. 72 PWM frequency selection), the rated output
current is the value in parenthesis.

*4  The % value of the overload current rating indicated is the ratio of the overload current to the inverter's rated output current. For
repeated duty, allow time for the inverter and motor to return to or below the temperatures under 100% load.

*5  The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within
the setting range. However, the pulse voltage value of the inverter output side voltage remains unchanged at about 2 that of
the power supply.

*6  200V: When FR-ABR (option) is connected, 150% torque 10% ED for 0.4K and 0.75K, 100% torque 10%ED for 1.5K to 7.5K,

100% torque 6%ED for 11K to 22K.
400V: When FR-ABR-H (option) is connected, 15% torque 10% ED for 0.4K to 7.5K, 100% torque 6% ED for 11K to 22K.

*7  The power supply capacity varies with the value of the power supply side inverter impedance (including those of the input
reactor and cables).

*8 When the hook of the inverter front cover is cut off for installation of the plug-in option, protective structure of the inverter
changes to an open type (IP00).

*9  FR-DUOQ7 : IP40 (except for the PU connector)
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(2) FR-F700

®Three-phase 200V class

Type FR-F720-0000K 0.75|15|22 |37 |(55|75| 11 | 15 (185]| 22 | 30 | 37 | 45 | 55 | 75 | 90 | 110
Applicable motor capacity
(kW) 075|15 |22 |37 |55|75| 1 | 15 |{185| 22 | 30 | 37 | 45 | 55 | 75 | 90 | 110
Rated capacity (kVA)? 16 | 27|37 |58 |88 |11.8|17.1(221| 27 | 32 | 43 | 53 | 65 | 81 | 110 | 132 | 165
. 42 |70 |96 (152| 23 | 31 | 45 | 58 | 70 | 85 | 114 | 140 | 170 | 212 | 288 | 346 | 432
Rated current (A)®
= (3.6) | (6.0) [ (8.2) | (13) | (20) | (26) | (38) | (49) | (60) | (72) | (97) |(119)|(145)[(180)|(244)|(294)|(367)
% Overload current rating™ 120% 60s, 150% 3s (inverse-time characteristics)
o Voltage™ Three-phase 200 to 240V
Regenerative |Maximum value/ . 10% torque/
. o 15% torque/continuous .
braking torque permissible duty continuous
Rated input AC voltage/
VRS R Three-phase 200 to 220V 50Hz, 200 to 240V 60Hz
frequency
Permissible AC volt:
| R e 170 to 242V 50Hz, 170 to 264V 60Hz
5 |fluctuation
[y —
§ Permissible frequency +5%
gﬂuctuation
© | Power supply | Without DC
L [TOWSrSUpRYy FHIEnou 21|40 |48 |80|115] 16 |20 |27 |32 |41 |52 65|79 |99 | — | —|—
system reactor
capacity With DC
i 12 |1 26|33 |50 (81|10 | 16 | 19 | 24 | 31 | 41 | 50 | 61 | 74 | 110 | 132 | 165
(kVA)® reactor
Protective structure (JEM .
) Enclosed type (IP20)7 Open type (IP00)
1030)®
Cooling system Self-cooling Forced air cooling
Approximate mass (kg) 182235 |35|35|65|65[78[ 13|13 ] 14 [23[35][35]67][70]70
®Three-phase 400V class
Type FR-F740-0000K 0.75 | 1.5 2.2 3.7 5.5 7.5 11 15 | 18.5 | 22 30 37 45 | 55
Applicable motor capacity
(kW) 075 | 1.5 2.2 3.7 55 75 11 15 185 | 22 30 37 45 55
Rated capacity (kVA)? 1.6 2.7 3.7 5.8 88 | 122 | 175 | 221 | 26.7 | 32.8 | 434 | 53.3 | 64.8 | 80.8
Rated current (A)® 2.1 35 4.8 76 | 115 16 23 29 35 43 57 70 85 | 106
= (1.8) | (3.0) | (4.1) | (6.4) | (98) | (13) | (19) | (24) | (30) | (36) | (48) | (80) | (72) | (90)
% Overload current rating™ 120% 60s, 150% 3s (inverse-time characteristics)
o Voltage™ Three-phase 380 to 480V
R tive |Maxi I
egt.anera e aXIrnu.m value/ 15% torque/continuous
braking torque [permissible duty
Rated input AC voltage/
VR e e Three-phase 380 to 480V 50Hz/60Hz
frequency
Permissible A It
 [Permissible AC voltage 323 to 528V 50Hz/60Hz
5 |fluctuation
[ —
§ Permissible frequency +5%
gﬂuctuation
OIpP ly |Without DC
L [ OWer Supply FVIEnou 21 | 40 | 48 | 80 | 115 | 16 | 20 | 27 | 32 | 41 | 52 | 65 | 79 | 99
system reactor
capacity With DC
1.2 2.6 3.3 5.0 8.1 10 16 19 24 31 41 50 61 74
(kVA)® reactor
Protective structure (JEM .
’ Enclosed type (1P20)7 Open type (IP00)
1030)®
Cooling system Self-cooling Forced air cooling
Approximate mass (kg) 35 | 35 | 35 | 35 [ 35 [ 65 ] 65 ] 75|75 ] 13 | 13 [ 23 | 35 | 35




SPECIFICATIONS

Type FR-F740-C000K 75 90 | 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500 | 560
Applicable motor capacity

(kWY 75 90 110 | 132 | 160 | 185 | 220 | 250 | 280 | 315 | 355 | 400 | 450 | 500 | 560

Rated capacity (kVA)?2 110 | 137 | 165 | 198 | 247 | 275 | 329 | 366 | 416 | 464 | 520 | 586 | 659 | 733 | 833

144 | 180 | 216 | 260 | 325 | 361 | 432 | 481 | 547 | 610 | 683 | 770 | 866 | 962 | 1094
(122) | (153) | (183) | (221) | (276) | (306) | (367) | (408) | (464) | (518) | (580) | (654) | (736) | (817) | (929)
Overload current rating™ 120% 60s, 150% 3s (inverse-time characteristics)

\oltage™ Three-phase 380 to 480V

Regenerative [Maximum value/
braking torque [permissible duty
Rated input AC voltage/

Rated current (A)®

~

Output

10% torque/continuous

Three-phase 380 to 480V 50Hz/60Hz

frequency
Permissible AC voltage
= ) 323 to 528V 50Hz/60Hz
5 [fluctuation
Qo
7 |Permissible frequency +5%
g fluctuation -
& |Power supply (Without DC
system reactor

*1  The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi 4-pole standard motor.

*2  The rated output capacity indicated assumes that the output voltage is 220V for 200V class and 440V for 400V class.

*3  When operating the inverter with the carrier frequency set to 3kHz or more, the carrier frequency will automatically decrease
if the output current of the inverter exceeds the value in parenthesis of the rated current. This may cause the motor noise to
increase.

*4  The % value of the overload current rating indicated is the ratio of the overload current to the inverter's rated output current.
For repeated duty, allow time for the inverter and motor to return to or below the temperatures under 100% load.

*5  The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed

capacity With DC 2]

. 110 | 137 | 165 | 198 | 247 | 275 | 329 | 366 | 416 | 464 | 520 | 586 | 659 | 733 | 833 Z

(kVA)'® reactor e)

Protective structure (JEM |:

’ Open type (IP00) <
1030)"®

. . . (@)

Cooling system Forced air cooling ™

Approximate mass (kg) 37 | 50 | 57 | 72 [ 72 [ 110 [ 110 [ 175 [ 175 | 175 | 260 | 260 | 370 | 370 | 370 o

Ll

o

(/7]

within the setting range. However, the pulse voltage value of the inverter output side voltage remains unchanged at about 2
that of the power supply.

*6  The power supply capacity varies with the value of the power supply side inverter impedance (including those of the input
reactor and cables).

*7  When the hook of the inverter front cover is cut off for installation of the plug-in option, the inverter changes to an open type
(IP00).

*8 FR-DUOQ7 : IP40 (except for the PU connector)



SPECIFICATIONS

(3) FR-E700

® Three-phase 200V power supply

Type FR-E720-C1K(-C) =8 0.1 0.2 0.4 0.75 1.5 2.2 3.7 5.5 7.5 11 15
Applicable motor capacity (kW) «1 0.1 0.2 0.4 0.75 1.5 22 3.7 5.5 7.5 11 15
Rated capacity (kVA) =2 0.3 0.6 1.2 2.0 3.2 44 7.0 9.5 13.1 18.7 23.9
5 | Rated current (A) = 0.8 1.5 3 5 8 1 17.5 24 33 47 60
o *
= (0.8) (1.4) (2.5) (4.1) (7) (10) | (16.5) | (23) (31) (44) (57)
© [Overload current rating *3 150% 60s, 200% 3s (inverse-time characteristics)
Voltage =4 Three-phase 200 to 240V
Rated input
- Three-phase 200 to 240V 50Hz/60Hz (283 to 339VDC =7)
5 | AC (DC) voltage/frequency
o
7 | Permissible AC (DC) voltage
o ) 170 to 264V 50Hz/60Hz (240 to 373VDC +7)
";’ fluctuation
& | Permissible frequency fluctuation +5%
Power supply capacity (kVA) =5 04 [ 08 | 15 | 25 [ 45 | 55 | 9 | 12 [ 17 | 20 [ 28
Protective structure (JEM1030) Enclosed type (IP20). IP40 for totally enclosed structure series.
Cooling system Self-cooling Forced air cooling
Approximate mass (kg) 05 | 05 | 07 | 10 | 14 [ 14 [ 17 | 43 | 43 [ 90 [ 90

® Three-phase 400V power supply

Type FR-E740-00K(-C)*8 0.4 0.75 1.5 2.2 3.7 5.5 7.5 11 15
Applicable motor capacity (kW)=1 0.4 0.75 1.5 2.2 3.7 5.5 7.5 1 15
Rated capacity (kVA)2 1.2 2.0 3.0 4.6 7.2 9.1 13.0 17.5 23.0
3 | Rated current (A)«s (1'?) é'g) (:g) (2'2) (Z'?) 12 17 23 30
= . . . . .
O [Overload current rating«3 150% 60s, 200% 3s (inverse-time characteristics)
Voltagex4 Three-phase 380 to 480V
%: Rated input voltage/frequency Three-phase 380 to 480V 50Hz/60Hz
S | Permissible AC voltage fluctuation 325 to 528V 50Hz/60Hz
g Permissible frequency fluctuation +5%
n%_ Power supply capacity (kVA)=5 15 25 4.5 5.5 9.5 12 17 20 28
Protective structure (JEM1030) Enclosed type (IP20). IP40 for totally enclosed structure series.
Cooling system Self-cooling Forced air cooling
Approximate mass (kg) 1.4 14 19 [ 19 [ 19 32 32 5.9 5.9

*1  The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi 4-pole standard motor.

*2  The rated output capacity indicated assumes that the output voltage is 230V for three-phase 200V class and 440V for three-
phase 400V class.

*3  The % value of the overload current rating indicated is the ratio of the overload current to the inverter's rated output current. For
repeated duty, allow time for the inverter and motor to return to or below the temperatures under 100% load.

*4  The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within
the setting range. However, the pulse voltage value of the inverter output side voltage remains unchanged at about 42 that of
the power supply.

*5 The power supply capacity varies with the value of the power supply side inverter impedance (including those of the input
reactor and cables).

*6  Setting 2kHz or more in Pr. 72 PWM frequency selection to perform low acoustic noise operation in the surrounding air
temperature exceeding 40°C (totally-enclosed structure is 30°C), the rated output current is the value in parenthesis.

*7  +Connect DC power supply to terminal P/+ and N/-. Connect the plus side of the power supply to terminal P/+ and minus side to
terminal N/-.

* Since the voltage between P/+ and N/- may increase due to the regeneration energy from the motor and exceeds 415V tempo-
rarily, select the DC power supply which can withstand the voltage/energy during regeneration. If using the power supply which
can not withstand voltage/energy during regeneration, insert diodes in series for reverse current prevention.

* Although the FR-E700 series has the built-in inrush current limit circuit, select the DC power supply considering the inrush cur-
rent at powering ON as the inrush current four times of the rated inverter flows at powering ON.

* Since the power supply capacity depends on the output impedance of the power, select the power supply capacity which has
enough allowance according to the AC power supply system capacity.

*8 Totally enclosed structure series ends with -C.
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(4) FR-D700

® Three-phase 400V power supply

Model FR-D740-C0K(-C)+7 0.4 0.75 1.5 2.2 3.7 5.5 7.5
Applicable motor capacity (kW)x1 0.4 0.75 1.5 2.2 3.7 5.5 7.5
Rated capacity (kVA)«2 0.9 1.7 2.7 3.8 6.1 9.1 12.2
é Rated current (A) 1.2 22 3.6 5.0 8.0 12.0 16.0
g Overload current rating=4 150% 60s, 200% 0.5s (inverse-time characteristics)
Voltagexs Three-phase 380 to 480V
%: Rated input AC voltage/frequency Three-phase 380 to 480V 50Hz/60Hz
S | Permissible AC voltage fluctuation 325 to 528V 50Hz/60Hz
g Permissible frequency fluctuation +5%
ng_ Power supply capacity (kVA)=6 1.5 2.5 4.5 5.5 9.5 12.0 17.0
Protective structure (JEM1030) Enclosed type (IP20). IP40 for totally enclosed structure series.
Cooling system Self-cooling Forced air cooling
Approximate mass (kg) 1.3 1.3 1.4 | 1.5 1.5 3.3 3.3

*1  The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi 4-pole standard motor.

*2  The rated output capacity indicated assumes that the output voltage is 440V.

*3  The % value of the overload current rating indicated is the ratio of the overload current to the inverter's rated output current. For
repeated duty, allow time for the inverter and motor to return to or below the temperatures under 100% load.

*4  The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within

the setting range. However, the pulse voltage value of the inverter output side voltage remains unchanged at about 42 that of
the power supply.

*5 The power supply capacity varies with the value of the power supply side inverter impedance (including those of the input
reactor and cables).

*6  Totally enclosed structure series ends with -C.
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1.1.2 Common specifications

(1) FR-A700

Control specifications

Control method

Soft-PWM control/high carrier frequency PWM control (selectable from among V/F control, Advanced magnetic flux vector
control, Real sensorless vector control, and vector control’™)

Output frequency range

0.2 to 400Hz (The maximum frequency is 120Hz under Real sensorless vector control and vector control.)

FlerEnEy . 0.015Hz/0 to 60Hz (terrT\inaI 2,4:0to 10V/1?bit) ‘ ‘ .

) Analog input 0.03Hz/0 to 60Hz (terminal 2, 4 : 0 to 5V/11bit, 0 to 20mA/about 11bit, terminal 1: 0 to +£10V/12bit)
SElilng 0.06Hz/0 to 60Hz (terminal1: 0 to +5V/11bit)
resolution ——

Digital input 0.01Hz

Frequency [Analog input Within 2£0.2% of the max. output frequency (25°C +10°C)
accuracy |Digital input Within 0.01% of the set output frequency
Voltage/frequency Base frequency can be set from 0 to 400Hz, constant torque/variable torque pattern or adjustable 5 points V/F can be
characteristics selected

Starting torque

200% at 0.3Hz (0.4K to 3.7K), 150% at 0.3Hz (5.5K or more) (under Real sensorless vector control, vector control)

Torque boost

Manual torque boost

Acceleration/deceleration time
setting

0 to 3600s (acceleration and deceleration can be set individually), linear or S-pattern acceleration/deceleration mode,
backlash measures acceleration/deceleration can be selected

DC injection brake

Operation frequency (0 to 120Hz), operation time (0 to 10s), operation voltage (0 to 30%) variable

Stall prevention operation level

Operation current level can be set (0 to 220% adjustable), whether to use the function or not can be selected

Torque limit level

Torque limit value can be set (0 to 400% variable)

Operation specifications

. Terminal 2,4 : 0 to 10V, 0 to 5V, 4 to 20mA (0 to 20mA) can be selected

Freguency allodlinptt Terminal 1: -10 to +10V, -5 to +5V can be selected

s‘ettlng T Input using the setting dial of the operation panel or parameter unit

signal Digital input BCD 4 digit or 16 bit binary (when used with option FR-A7AX)

Start signal Forward and reverse rotation or start signal automatic self-holding input (3-wire input) can be selected
You can select any twelve signals using [Pr: 178 to Pr. 189 Input terminal function selection] from among multi-speed selection,
remote setting, stop-on contact selection, second and third function selection, terminal 4 input selection, JOG operation
selection, selection of automatic restart after instantaneous power failure/flying start, external thermal input, inverter
operation ready signal (FR-HC/FR-CV connection), FR-HC connection (instantaneous power failure detection), PU operation
external interlock signal, external DC injection brake start, PID control valid terminal, brake opening completion signal, PU-

Input signal external operation switchover, load pattern selection forward rotation reverse rotation boost, V/F switchover, load torque

high-speed frequency, S-pattern acceleration/deceleration C switchover, pre-excitation, output stop, start self-holding
selection, control mode changing, torque limit selection, start-time tuning start external input, torque bias selection 1, 2™, P/PI
control switchover, forward rotation command, reverse rotation command, inverter reset,PTC thermistor input, PID forward/
rotation operation switchover, PU-NET operation switchover, external-NET operation switchover, command source
switchover, conditional position pulse train sign™, conditional position droop pulse clear’!, DC feeding operation permission,
and DC feeding operation cancel, magnetic flux decay output shutoff.

Pulse train input

100kpps

Operational functions

Maximum/minimum frequency setting, frequency jump, external thermal relay input selection, polarity reversible operation,
automatic restart after instantaneous power failure operation, bypass operation, forward/reverse rotation prevention, remote
setting, brake sequence, second and third function, multi-speed operation, operation continuation at instantaneous power
failure, stop-on contact control, load torque high speed frequency control, droop control, regeneration avoidance, slip
compensation, operation mode selection, offline auto tuning function, online auto tuning function, PID control, computer link
operation (RS-485), motor end orientation™, machine end orientation™, pre-excitation, notch filter, machine analyzer™, easy
gain tuning, speed feed forward, torque bias"

Operating status

You can select any signals using [Pr. 190 to Pr. 196 Output terminal function selection] from among inverter running 1 and 2,
inverter running start command ON, up-to-frequency, instantaneous power failure/under voltage, over load warning, first,
second, and third output frequency (speed, detection, regeneration brake prealarm, electronic thermal relay function
prealarm, PU operation mode, inverter operation ready 1 and 2, output current detection, zero current detection, PID lower
limit, PID upper limit, PID forward/reverse rotation output, electronic bypass MC1, 2, 3, orientation completion™, orientation
fault™, brake opening request, fan alarm output, heatsink overheat pre-alarm, deceleration at an instantaneous power failure,
PID control activated, during retry, PID output interruption, preparation ready™, life alarm, power savings average value
update timing, current average monitor, fault output 1, 2, and 3 (power-off signal), maintenance timer alarm, remote output,
forward rotation, reverse rotation output™, low-speed output, torque detection, regeneration status output™, start-time tuning
completion, in-position™, minor fault output1, 2. Open collector output (5 points), relay output (2 points) and alarm code of the
inverter can be output (4 bit) from the open collector.

When used with the
FR-A7AY, FR-A7AR
(option)

Output signal

In addition to the above, you can select any signals using [Pr. 313 to Pr. 322 Extension output terminal function selection] from
among control circuit capacitor life, main circuit capacitor life, cooling fan life, inrush current limit circuit life. (only positive
logic can be set for extension terminals of the FR-A7AR)

Pulse train output

50kpps

Pulse/analog output

You can select using [Pr: 54 FM terminal function selection] (pulse train output), [Pr. 158 AM terminal function selection] (analog
output) from among output frequency, motor current (steady or peak value), output voltage, frequency setting, running speed,
motor torque, converter output voltage (steady or peak value), electronic thermal relay function load factor, input power,
output power, load meter, motor excitation current, reference voltage output, motor load factor, power saving effect,
regenerative brake duty, PID set point, PID measured value, motor output, torque command, torque current command, and
torque monitor.
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Operating status

Output frequency, motor current (steady or peak value), output voltage, frequency setting, running speed, motor torque,
overload, converter output voltage (steady or peak value), electronic thermal relay function load factor, input power, output
power, load meter, motor excitation current, cumulative energization time, actual operation time, motor load factor,
cumulative power, power saving effect, cumulative saving power, regenerative brake duty, PID set point, PID measured

Alarm description

c |PU

'% (FR-DUO7/ value, PID deviation, inverter I/O terminal monitor, input terminal option monitor'2, output terminal option monitor, option
< |FR-PUO4/ fitting status™, terminal assignment status™3, torque command, torque current command, feed back pulse™, motor output

< |FR-PUO7) Fault definition is displayed during fault occurrence, the output voltage/current/frequency/cumulative energization time right

before the fault occurs and past eight fault definitions are stored.

Interactive
guidance

Function (help) for operation guide™

Protective/warning function

Overcurrent during acceleration, overcurrent during constant speed, overcurrent during deceleration, overvoltage during
acceleration, overvoltage during constant speed, overvoltage during deceleration, inverter protection thermal operation,
motor protection thermal operation, heatsink overheat, instantaneous power failure occurrence, undervoltage, input phase
failure™, motor overload, output side earth (ground) fault overcurrent, output short circuit, main circuit element overheat,
output phase loss, external thermal relay operation®, PTC thermistor operation™, option alarm, parameter error, PU
disconnection, retry count excess’®, CPU alarm, operation panel power supply short circuit, 24VDC power output short
circuit, output current detection value excess’®, inrush resistance overheat, communication alarm (inverter), USB error,
analog input error, fan fault, overcurrent stall prevention, overvoltage stall prevention, electronic thermal relay function
prealarm, PU stop, maintenance timer alarm™ ", brake transistor alarm, parameter write error, copy operation error,
operation panel lock, parameter copy alarm, encoder no-signal’!, speed deviation large™ ", overspeed™ *®, position error
large™ "6, encoder phase error™ "8, signal loss detection™ "¢, brake sequence error™®

Surrounding air temperature

-10C to +50C (non-freezing)

Ambient humidity

90%RH maximum (non-condensing)

Storage temperature™

-20C to +65C

Atmosphere

Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt etc.)

Environment

Altitude/vibration

Maximum 1000m above sea level, 5.9m/s2 or less at 10 to 55Hz (directions of X, Y, Z axes) "

* % ok
WN -

* k¥
o g~

Available only when the option (FR-A7AP/FR-A7AL) is mounted.
Can be displayed only on the operation panel (FR-DUQ7).

Can be displayed only on the parameter unit (FR-PUO7/FR-PU04).
Temperature applicable for a short period in transit, etc.

2.9m/s? or less for the 160K or more.

This protective function does not function in the initial status.
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(2) FR-F700

SPECIFICATIONS

Control specifications

Control method

Soft-PWM control/high carrier frequency PWM control (V/F control, Optimum excitation control, Simple magnetic
flux vector control)

Output frequency range

0.5 to 400Hz

0.015Hz/0 to 60Hz (terminal 2, 4 : 0 to 10V/12bit)
Frequency Analog input 0.03Hz/0 to 60Hz (terminal 2, 4 : 0 to 5V/11 bit, 0 to 20mA/about 11 bit, terminal 1 : 0 to = 10V/12 bit)
setting resolution 0.06Hz/0 to 60Hz (terminal1: 0 to * 5V/11bit)

Digital input 0.01Hz
Frequency Analog input Within £0.2% of the maximum output frequency (25C +10C )
accuracy Digital input Within 0.01% of the set output frequency
L Base frequency can be set from 0 to 400Hz Constant torque/variable torque pattern or adjustable 5 points V/F

Voltage/frequency characteristics

can be selected
Starting torque 120% at 3Hz when set to simple magnetic flux vector control and slip compensation

Acceleration/deceleration time setting

0 to 3600s (acceleration and deceleration can be set individually), linear or S-pattern acceleration/deceleration
mode can be selected.

DC injection brake

Operation frequency (0 to 120Hz), operation time (0 to 10s), operation voltage (0 to 30%) variable

Stall prevention operation level

Operation current level can be set (0 to 150% adjustable), whether to use the function or not can be selected

Operation specifications

Frequency Analog input
setting signal

Terminal 2, 4: 0 to 10V, 0 to 5V, 4 to 20mA (0 to 20mA) can be selected
Terminal 1: -10 to +10V, -5 to 5V can be selected

Digital input

Four-digit BCD or16-bit binary using the setting dial of the operation panel (when used with the option FR-A7AX)

Start signal

Forward and reverse rotation or start signal automatic self-holding input (3-wire input) can be selected

Input signal

You can select any twelve signals using [Pr: 178 to Pr. 189 Input terminal function selection] from among multi
speed selection, second function selection, terminal 4 input selection, JOG operation selection, selection of
automatic restart after instantaneous power failure, external thermal relay input, HC/CV connection (inverter
operation enable signal), HC connection (instantaneous power failure detection), PU operation/external inter
lock signal, PID control enable terminal, PU operation/external operation switchover, output stop, start self-
holding selection, forward rotation command, reverse rotation command, inverter reset, PTC thermistor input,
PID forward reverse operation switchover, PU-NET operation switchover, NET-external operation switchover,
and command source switchover.

Operational functions

Maximum and minimum frequency settings, frequency jump operation, external thermal relay input selection,
polarity reversible operation, automatic restart after instantaneous power failure, original operation continuation
at instantaneous power failure, bypass operation, forward/reverse rotation prevention, operation mode selection,
PID control, computer link operation (RS-485)

Operating status

You can select any seven signals using [Pr: 190 to Pr. 196 Output terminal function selection] from among inverter
running, up-to-speed, instantaneous power failure/undervoltage, overload warning, output frequency detection,
second output frequency detection, regenerative brake pre-alarm™, electronic thermal relay function pre-alarm,
PU operation mode, inverter operation ready, output current detection, zero current detection, PID lower limit,
PID upper limit, PID forward rotation reverse rotation output, electronic bypass MC1, electronic bypass MC2,
electronic bypass MC3, fan alarm output, heatsink overheat pre-alarm, inverter running/start command on,
deceleration at an instantaneous power failure, PID control activated, during retry, PID output interruption, life
alarm, fault output 3 (power-off signal), power savings average value update timing, current average monitor,
fault output 2, maintenance timer alarm, remote output, alarm output, fault output. Open collector output (5
points), relay output (2 points) and alarm code of the inverter can be output (4 bit) from the open collector.

When used with the
FR-A7AY, FR-A7TAR
(option)

Output signal

In addition to the above, you can select any signals using [Pr: 313 to Pr. 322 Extension output terminal function
selection] from among control circuit capacitor life, main circuit capacitor life, cooling fan life, inrush current limit
circuit life. (only positive logic can be set for extension terminals of the FR-A7AR)

Pulse/analog output

You can select using [Pr. 54 FM terminal function selection] (pulse train output)and [Pr. 158 AM terminal function
selection] (analog output) from among output frequency, motor current (steady or peak value), output voltage,
frequency setting, running speed, converter output voltage (steady or peak value), electronic thermal relay
function load factor, input power, output power, load meter, reference voltage output, motor load factor, power
saving effect, regenerative brake duty™, PID set point, PID measured value.

Indication

PU Operating status
(FR-DUO7/
FR-PUO04/

Output frequency, motor current (steady or peak value), output voltage, fault or alarm indication, frequency
setting, running speed, converter output voltage (steady or peak value), electronic thermal relay function load
factor, input power, output power, load meter, cumulative energization time, actual operation time, motor load
factor, cumulative power, power saving effect, cumulative saving power, regenerative brake duty™, PID set point,
PID process value, PID deviation, inverter I/O terminal monitor, input terminal option monitor™, output terminal
option monitor™!, option fitting status monitor'2, terminal assignment status™.

FR-PUO7)
Alarm description

Fault definition is displayed during fault occurrence, the output voltage/current/frequency/cumulative
energization time right before the fault occurs and past eight fault definitions are stored.

Interactive guidance

Operation guide/trouble shooting with a help function™

10
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Protective/warning function

Overcurrent during acceleration, overcurrent during constant speed, overcurrent during deceleration,
overvoltage during acceleration, overvoltage during constant speed, overvoltage during deceleration, inverter
protection thermal operation, motor protection thermal operation, heatsink overheat, instantaneous power failure
occurrence, undervoltage, input phase loss ¢, motor overload, output side earth (ground) fault overcurrent,
output phase loss, external thermal relay operation 6, PTC thermistor operation ", option fault, parameter error,
PU disconnection, retry count excess "6, CPU fault, operation panel power supply short circuit, 24VDC power
output short circuit, output current detection value excess "8, inrush current limit circuit fault, communication fault
(inverter), analog input fault, internal circuit fault (15V power supply), fan alarm, overcurrent stall prevention,
overvoltage stall prevention, regenerative brake prealarm "6, electronic thermal relay function prealarm, PU stop,
maintenance timer alarm "8, brake transistor alarm detection ", parameter write error, copy operation error,
operation panel lock, parameter copy

Surrounding air temperature

-10TC to +50°C (non-freezing)

E Ambient humidity 90%RH maximum (non-condensing)

S | Storage temperature™ -20C to +65C

E Atmosphere Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt etc.)

Altitude/vibration Maximum 1000m above sea level, 5.9m/s? or less at 10 to 55Hz (directions of X, Y, Z axes) 5

*1  Can be displayed only on the operation panel (FR-DUQ7).
*2  Can be displayed only on the parameter unit (FR-PUO7/FR-PUO04).
*3  Temperature applicable for a short period in transit, etc.
*4  Functions for 75K or more.
*5  2.9m/s? or less for the 185K or more.
*6  This protective function does not function in the initial status.

11
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SPECIFICATIONS

(3) FR-E700

Control specifications

Control method

Soft-PWM control/high carrier frequency PWM control (V/F control, Advanced magnetic flux vector control,

General-purpose magnetic flux vector control, Optimum excitation control can be selected)

Output frequency range

0.2 to 400Hz

0.06Hz/60Hz (terminal2, 4: 0 to 10V/10bit)

Frequency setting Analog input 0.12Hz/60Hz (terminal2, 4: 0 to 5V/9bit)
resolution 0.06Hz/60Hz (terminald: 0 to 20mA/10bit)
Digital input 0.01Hz
Frequency accurac Analog input Within £0.5% of the max. output frequency (25°C +10°C)
q 4 4 Digital input Within 0.01% of the set output frequency
Voltage/frequency characteristics Base frequency can be set from 0 to 400Hz, constant-torque/variable torque pattern can be selected
Starting torque 200% or more (at 0.5Hz)...when Advanced magnetic flux vector control is set (3.7K or less)
Torque boost Manual torque boost
. . . 0.01 to 360s, 0.1 to 3600s (acceleration and deceleration can be set individually), linear or S-pattern acceleration/
Acceleration/deceleration time setting .
deceleration mode can be selected.
0.1K, 0.2K ..... 150%,
. 0.4K, 0.75K ..... 100%,
. Regenerative*1
Braking torque 1.5K ..... 50%,
2.2K or more ..... 20%

DC injection brake

Operation frequency (0 to 120Hz), operation time (0 to 10s), operation voltage (0 to 30%) variable

Stall prevention operation level

Operation current level can be set (0 to 200% adjustable), whether to use the function or not can be selected

Operation specifications

Two points

Frequency setting Analog input Terminal 2: 0 to 10V, 0 to 5V can be selected
signal Terminal 4: 0 to 10V, 0 to 5V, 4 to 20mA can be selected
Digital input Entered from operation panel and parameter unit

Start signal Forward and reverse rotation or start signal automatic self-holding input (3-wire input) can be selected.
Seven points
You can select from among multi-speed selection, remote setting, stop-on contact selection, second function
selection, terminal 4 input selection, JOG operation selection, PID control valid terminal, brake opening

Input signal completion signal, external thermal input, PU-External operation switchover, V/F switchover, output stop, start

self-holding selection, forward rotation, reverse rotation command, inverter reset, PU-NET operation switchover,
External-NET operation switchover, command source switchover, inverter operation enable signal, and PU
operation external interlock

Operational functions

Maximum/minimum frequency setting, frequency jump operation, external thermal relay input selection,
automatic restart after instantaneous power failure operation, forward/reverse rotation prevention, remote setting,
brake sequence, second function, multi-speed operation, stop-on contact control, droop control, regeneration
avoidance, slip compensation, operation mode selection, offline auto tuning function, PID control, computer link
operation (RS-485)

Output signal
points

Open collector
output

Two points

Relay output

One point

Operating status

You can select from among inverter operation, up-to-frequency, overload alarm, output frequency detection,
regenerative brake prealarm, electronic thermal relay function prealarm, inverter operation ready, output current
detection, zero current detection, PID lower limit, PID upper limit, PID forward/reverse rotation output, brake
opening request, fan alarm=3, heatsink overheat pre-alarm, deceleration at an instantaneous power failure, PID
control activated, during retry, life alarm, current average value monitor, remote output, alarm output, fault output,

fault output 3, and maintenance timer alarm

Output signal

Output point for
meter

Pulse output

MAX 2.4kHz: one point

For meter

You can select from among output frequency, motor current (steady), output voltage, frequency setting, motor
torque, converter output voltage, regenerative brake duty, electronic thermal relay function load factor, output
current peak value, converter output voltage peak value, reference voltage output, motor load factor, PID set

point, PID measured value, output power

Pulse train output (1440 pulse/s/full scale)

Indication

Operation panel

Parameter unit (FR-
PUO07)

Operating status

You can select from among output frequency, motor current (steady), output voltage, frequency setting,
cumulative energization time, actual operation time, motor torque, converter output voltage, regenerative brake
duty, electronic thermal relay function load factor, output current peak value, converter output voltage peak value,
motor load factor, PID set point, PID measured value, PID deviation, inverter I/O terminal monitor, /O terminal

option monitor, output power, cumulative power, motor thermal load factor, and inverter thermal load factor.

Fault definition

Fault definition is displayed when the fault occurs and the past 8 fault definitions (output voltage/current/
frequency/cumulative energization time right before the fault occurs) are stored

Additional display by
the parameter unit
(FR-PU04/FR-PUOQ7)
only

Operating status

Not used

Fault definition

Output voltage/current/frequency/cumulative energization time immediately before the fault occurs

Interactive
guidance

Function (help) for operation guide
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Overcurrent during acceleration, overcurrent during constant speed, overcurrent during deceleration, overvoltage
during acceleration, overvoltage during constant speed, overvoltage during deceleration, inverter protection
Protective thermal operation, motor protection thermal operation, heatsink overheat, input phase failure, output side earth
Protective/warning functions (ground) fault overcurrent at start+5, output phase failure, external thermal relay operation *5, option fault,
function parameter error, PU disconnection, retry count excess *5, CPU fault, brake transistor alarm, inrush resistance
overheat, communication error, analog input error, USB communication error, brake sequence error 4 to 7 *5
. . Fan alarmx3, overcurrent stall prevention, overvoltage stall prevention, PU stop, parameter write error,
Warning functions . . . .
regenerative brake prealarm =5, electronic thermal relay function prealarm, maintenance output *5, undervoltage
Surrounding air temperature -10°C to +50°C (non-freezing) (-10°C to +40°C for totally-enclosed structure feature) =4
;::: Ambient humidity 90%RH or less (non-condensing)
E Storage temperaturex2 -20°C to +65°C
S |Atmosphere Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt etc.)
E Altitude/vibration Maximum 1000m above sea level, 5.9m/s 2orless at 10 to 55Hz (directions of X, Y, Z axes)
*1  The braking torque indicated is a short-duration average torque (which varies with motor loss) when the motor alone is

decelerated from 60Hz in the shortest time and is not a continuous regenerative torque. When the motor is decelerated from
the frequency higher than the base frequency, the average deceleration torque will reduce. Since the inverter does not contain
a brake resistor, use the optional brake resistor when regenerative energy is large. (Not available for 0.1K and 0.2K.) A brake
unit (FR-BU2) may also be used.

*2  Temperatures applicable for a short time, e.g. in transit.

*3  Asthe 0.75K or less are not provided with the cooling fan, this alarm does not function.

*4  When using the inverters at the surrounding air temperature of 40°C or less, the inverters can be installed closely attached
(Ocm clearance).

*5  This protective function does not function in the initial status.

SPECIFICATIONS
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(4) FR-D700

Control specifications

Control method

Soft-PWM control/high carrier frequency PWM control (V/F control, General-purpose magnetic flux vector control,

Optimum excitation control can be selected)

Output frequency range

0.2 to 400Hz

0.06Hz/60Hz (terminal2, 4: 0 to 10V/10bit)

Frequency setting Analog input 0.12Hz/60Hz (terminal2, 4: 0 to 5V/9bit)
resolution 0.06Hz/60Hz (terminal4: 0 to 20mA/10bit)
Digital input 0.01Hz
Frequency accurac Analog input Within £1% of the max. output frequency (25°C +10°C)
q Y Y Digital input Within 0.01% of the set output frequency

Voltage/frequency characteristics

Base frequency can be set from 0 to 400Hz. Constant-torque/variable torque pattern can be selected

Starting torque

150% or more (at 1Hz)...when General-purpose magnetic flux vector control and slip compensation is set

Torque boost

Manual torque boost

Acceleration/deceleration time setting

0.1 to 3600s (acceleration and deceleration can be set individually), linear or S-pattern acceleration/deceleration
mode can be selected.

Braking torque

Regenerative*1

0.1K, 0.2K ... 150%,

0.4K, 0.75K ... 100%,
1.5K ... 50%,

2.2K or more ... 20%

DC injection brake

Operation frequency (0 to 120Hz), operation time (0 to 10s), operation voltage (0 to 30%) variable

Stall prevention operat

ion level

Operation current level can be set (0 to 200% adjustable), whether to use the function or not can be selected

Operation specifications

Frequency setting
signal

Two points

Analog input Terminal 2: 0 to 10V, 0 to 5V can be selected
Terminal 4: 0 to 10V, 0 to 5V, 4 to 20mA can be selected
Digital input Entered from operation panel and parameter unit. Frequency setting increments is selectable

Start signal

Forward and reverse rotation or start signal automatic self-holding input (3-wire input) can be selected.

Input signal (Five terminals)

You can select from among multi-speed selection, remote setting, second function selection, terminal 4 input
selection, JOG operation selection, PID control valid terminal, external thermal input, PU-External operation
switchover, V/F switchover, output stop, start self-holding selection, forward rotation, reverse rotation command,
inverter reset, PU-NET operation switchover, External-NET operation switchover, command source switchover,

inverter operation enable signal, and PU operation external interlock.

Maximum/minimum frequency setting, frequency jump operation, external thermal relay input selection, automatic
restart after instantaneous power failure operation, forward/reverse rotation prevention, remote setting, second

Operational functions function, multi-speed operation, regeneration avoidance, slip compensation, operation mode selection, offline auto
tuning function, PID control, computer link operation (RS-485), Optimum excitation control, power failure stop, speed
smoothing control, Modbus-RTU

Open collector output One terminal
Relay output One terminal
You can select from among inverter operation, up-to-frequency, overload alarm, output frequency detection,
regenerative brake prealarm, electronic thermal relay function prealarm, inverter operation ready, output current
. detection, zero current detection, PID lower limit, PID upper limit, PID forward/reverse rotation output, fan alarm*3,
Operating status . . . . .
_ heatsink overheat pre-alarm, deceleration at an instantaneous power failure, PID control activated, PID output
®

5, interruption, during retry, life alarm, current average value monitor, remote output, alarm output, fault output, fault

; output 3, and maintenance timer alarm.

£ [Output point for ]

o] Pulse output MAX 2.4kHz: one point

meter

You can select from among output frequency, output current (steady), output voltage, frequency setting, converter
For meter output voltage, regenerative brake duty, electronic thermal relay function load factor, output current peak value,
Pulse train output converter output voltage peak value, reference voltage output, motor load factor, PID set point, PID measured value,
(MAX 2.4kHz: one terminal) output power, PID deviation, motor thermal load factor, and inverter thermal load factor.

Pulse train output (1440 pulse/s/full scale)

Indication

Operation panel

Parameter unit (FR-
PUO07)

Operating status

You can select from among output frequency, output current (steady), output voltage, frequency setting, cumulative
energization time, actual operation time, converter output voltage, regenerative brake duty, electronic thermal relay
function load factor, output current peak value, converter output voltage peak value, motor load factor, PID set point,
PID measured value, PID deviation, inverter 1/0O terminal monitor, output power, cumulative power, motor thermal load

factor, inverter thermal load factor, PTC thermistor resistance.

Fault definition

Fault definition is displayed when the fault occurs and the past 8 fault definitions (output voltage/current/frequency/
cumulative energization time right before the fault occurs) are stored

Interactive
guidance

Function (help) for operation guide

14




SPECIFICATIONS

Protective/warning

Protective
functions

Overcurrent during acceleration, overcurrent during constant speed, overcurrent during deceleration, overvoltage
during acceleration, overvoltage during constant speed, overvoltage during deceleration, inverter protection thermal
operation, motor protection thermal operation, heatsink overheat, input phase loss *5, output side earth (ground) fault
overcurrent at start=5, output phase loss, external thermal relay operation *5, PTC thermistor operation+*5, parameter

error, PU disconnection, retry count excess *5, CPU fault, brake transistor alarm, inrush resistance overheat, analog

function
input error, stall prevention operation, output current detection value exceeded =35, safety circuit fault
Fan alarm+3, overcurrent stall prevention, overvoltage stall prevention, PU stop, parameter write error, regenerative
Warning functions [brake prealarm =5, electronic thermal relay function prealarm, maintenance output *5, undervoltage, operation panel
lock, password locked, inverter reset, safety stop
. |Surrounding air temperature -10°C to +50°C maximum (non-freezing) (-10°C to +40°C for totally-enclosed structure feature) *4
3 [Ambient humidity 90%RH or less (non-condensing)
% Storage temperature*2 -20°C to +65°C
S |Atmosphere Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt etc.)
(0 |Altitude/vibration Maximum 1000m above sea level, 5.9m/s 2 or less at 10 to 55Hz (directions of X, Y, Z axes)

*
-

The braking torque indicated is a short-duration average torque (which varies with motor loss) when the motor alone is

decelerated from 60Hz in the shortest time and is not a continuous regenerative torque. When the motor is decelerated from
the frequency higher than the base frequency, the average deceleration torque will reduce. Since the inverter does not contain
a brake resistor, use the optional brake resistor when regenerative energy is large. A brake unit (FR-BU2) may also be used.

*2  Temperatures applicable for a short time, e.g. in transit.

*3  As the 0.75K or less are not provided with the cooling fan, this alarm does not function.

*4  When using the inverters at the surrounding air temperature of 40°C or less, the inverters can be installed closely attached

(Ocm clearance).

*5  This protective function does not function in the initial status.
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1.2 Specification comparison list

SPECIFICATIONS

1.21

Specification comparison list

tem FR-A700 FR-A500 (L) FR-V500 (L) FRF700 FR-F500 (L)
A500 ; 0.4K to 55K V500 : 1.5K to 55K F500 : 0.75K to 55K
. 0.4K to 90K (15 models) (13 models) 0.75K to 110K (14 models)
ol|lres:phase 200V class (17 models) AB00L : 75K to 90K | V500L : 75K (17 models) F500L : 75K to 110K
2 (2 models) (1model) (3 models)
©
o A500 : 0.4K to 55K V500 : 11.5K to 55K F500 : 0.75K to 55K
= 0.4K to 500K (15 models) (13 models) 0.75K to 560K (14models)
o) | MEBTIEED <000 GESS (29 models) A500L : 75K to 450K | V500L : 75K to 250K (29 models) F500L : 75K to 530K
S (9 models) (7 models) (11 models)

Single-phase 200V class

Single-phase 100V class

Soft-PWM control

Soft-PWM control
A500 : High carrier

Soft-PWM control
V500 : High carrier

Soft-PWM control

Soft-PWM control
F500 : High carrier

Soft-PWM control)

Soft-PWM control)

Soft-PWM control)

Switching method High carrier frequency zgr?tl:gln cy PWM g‘gr?#glncy PWM High carrier frequency gs\(/]lkjﬂegggtrol
©
8 PWM control A500L : Sine wave PWM |V500L : Sine wave Pwi | PYYM control F500L : Sine wave PWM
‘g control control control
= V/F control, Advanced
= magnetic flux vector V/F control, Advanced V/F control,
c . . . .
S control, Real sensorless | magnetic flux vector V/F control Optimum excitation V/F control,
© | Control mode vector control, vector control, vector control g control, Optimum excitation
control (when used with the vector control Simple magnetic flux control
(when used with the option | option FR-A5AP) vector control
FR-A7AP/FR-ATAL)
. A500 : ultra low noise A500 : ultra low noise . F500 : ultra low noise
Ultra low noise A500L : non-low noise |V500L : non-low noise Ultra low noise F500L : non-low noise
V500 55K or less : F500 :
55K or less : A500 2 25KkH :
® . z to 13.5kHz 0.7kHz to 14.5kHz 0.7kHz to 14.5kHz
2 0.7kHz to 14.5kHz 8;]15;232‘2“1”25‘2(:"_2'2 (initial setting (initial setting 2kHz (initial setting 2kHz
< (Slr;:ctgalzl’\'?\;e’\tﬂtlr;gn%rléll-;z Soft-PWM control) 2.25kHz) Soft-PWM control) Soft-PWM control)
5 X
© | Carrier frequency 75K or more : V500L 75K or more :
= 0.7kHz to 6kHz A5807L 1, 2.5kH (2'25k|HZ 0.7kHz to 6kH s
L h -f, 1, 2.0kAz initial setting -fkAz 1o z 0.7, 1, 2.5kHz
(initial setting 2kHz (initial setting 1kHz 2.25kHz) (initial setting 2kHz (initial setting 1kHz

Soft-PWM control)

Overload current rating

150% 60s, 200% 3s
(inverse-time
characteristics)

150% 60s, 200% 0.5s
(inverse-time
characteristics)

150% 60s, 200% 0.5s
(inverse-time
characteristics)

120% 60s, 150% 3s
(inverse-time
characteristics)

120% 60s, 150% 0.5s
(inverse-time
characteristics)

E Stall prevention (@) O O @) O
=
g Ea;t-response current o o o o 0o
5 | limit
(&)
@)
. (under Real sensorless O O _ _
1o L il vector control, vector (under vector control) (under vector control)
control)
200V class 200V class
0.4K to 1.5K 0.4K to 1.5K
150% (built-in resistor) | 150% (built-in resistor)
200V class 200V class oK to 5.5K
22K to 7.5K 2.2K to 7.5K 100% (built-in resistor) 0.75K to 55K 0.75K to 55K
400V class 400V class 15% (capacitor 15% (capacitor
) - 0.4K to 7.5K 0.4K to 7.5K regeneration) regeneration)
Braking capability 100% (built-in resistor) | 100% (built-in resistor)
11K to 55K 11K to 55K 7.5K to 55K
20% (capacitor 20% (capacitor 20% (capacitor
regeneration) regeneration) regeneration)
75K or more 75K or more 75K or more 75K or more 75K or more
10% (capacitor 10% (capacitor 10% (capacitor 10% (capacitor 10% (capacitor
regeneration) regeneration) regeneration) regeneration) regeneration)
Built-in brake transistor 0.4K to 22K 0.4K to 7.5K 1.5K to 5.5K — —
Built-in brake resistor
(capacity available as 0.4K to 7.5K 0.4K to 7.5K 1.5K to 5.5K — —

standard)

Compatibility by the outline
dimension

Some of capacities of
A500 and V500 series
are not compatible
(intercompatibility
attachment (option) is
available)

Some of capacities of
A500L and V500L series
are not compatible
(intercompatibility
attachment (option) is
unavailable)

Some of capacities of
F500 series are not
compatible
(intercompatibility
attachment (option) is
available)

Some of capacities of
F500L series are not
compatible
(intercompatibility
attachment (option) is
unavailable)
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O: Available £ : Partially available —: Not available

FRL-E700

FR-E500

FR-D700

FR-S500

FR-F500J

0.1K to 15K (11 models)

0.1K to 7.5K(9 models)

0.1K to 15K (11 models)

0.1K to 3.7K (7 models)

0.4K to 15K (9 models)

0.4K to 15K (9 models)

0.4K to 7.5K (7 models)

0.4K to 15K (9 models)

0.4K to 3.7K (5 models)

0.4K to 15K (9 models)

0.1K to 2.2K (6 models)

0.1K to 0.75K (4 models)

0.1K to 2.2K (6 models)

0.1K to 1.5K (5 models)

0.1K to 0.75K (4 models)

0.1K to 0.75K (4 models)

0.1K to 0.75K (4 models)

0.1K to 0.75K (4 models)

Soft-PWM control
High carrier frequency PWM
control

Soft-PWM control
High carrier frequency PWM
control

Soft-PWM control
High carrier frequency PWM
control

Soft-PWM control
High carrier frequency PWM
control

Soft-PWM control
High carrier frequency PWM
control

V/F control,

General-purpose magnetic flux
vector control,

Advanced magnetic flux vector
control,

Optimum excitation control

V/F control,
General-purpose magnetic flux
vector control

VIF control,

General-purpose magnetic flux
vector control,

Optimum excitation control

V/F control,
automatic torque boost

V/F control,
automatic torque boost

Ultra low noise

Ultra low noise

Ultra low noise

Ultra low noise

Ultra low noise

0.7kHz to 14.5kHz
(initial setting 1kHz Soft-PWM
control)

0.7kHz to 14.5kHz
(initial setting 1kHz Soft-PWM
control)

0.7kHz to 14.5kHz
(initial setting 1kHz Soft-PWM
control)

0.7kHz to 14.5kHz
(initial setting 1kHz Soft-PWM
control)

0.7kHz to 14.5kHz
(initial setting 1kHz Soft-PWM
control)

150% 60s, 200% 3s
(inverse-time characteristics)

150% 60s, 200% 0.5s
(inverse-time characteristics)

150% 60s, 200% 0.5s
(inverse-time characteristics)

150% 60s, 200% 0.5s
(inverse-time characteristics)

120% 60s, 150% 0.5s
(inverse-time characteristics)

O O O O O

O O O O O

(Simple torque limit) - - - -
0.1K, 0.2K 0.1K, 0.2K 0.1K, 0.2K 0.1K, 0.2K

75%(capacitor regeneration)

75%(capacitor regeneration)

75%(capacitor regeneration)

75%(capacitor regeneration)

0.4K, 0.75K
50%(capacitor regeneration)

0.4K, 0.75K
50%(capacitor regeneration)

0.4K, 0.75K
50%(capacitor regeneration)

0.4K, 0.75K
50%(capacitor regeneration)

1.5K
25%(capacitor regeneration)

1.5K
25%(capacitor regeneration)

1.5K
25%(capacitor regeneration)

1.5K
25%(capacitor regeneration)

2.2K or more
20%(capacitor regeneration)

2.2K or more
20%(capacitor regeneration)

2.2K or more
20%(capacitor regeneration)

2.2K or more
20%(capacitor regeneration)

15%(capacitor regeneration)

0.4K to 15K

0.4K to 7.5K

0.4K to 15K

FR-S520E-0.4K to 3.7K
(Not built-in to the S500E or
S500 except for the above)

Compatible with E500 series

Compatible with S500 series

17

SPECIFICATIONS




SPECIFICATIONS

function

Item FR-A700 FR-A500 (L) FR-V500 (L) FR-F700 FR-F500 (L)
- Instant immunity 15ms 15ms 15ms 15ms 15ms
é With frequency search With frequency search
S method With frequency search | With frequency search method With frequency search
o Restart function (rotation direction can be method method (rotation direction can be method
g detected) Without frequency Without frequency detected) Without frequency
Q Without frequency search method search method Without frequency search method
g search method search method
2 | Operation continuance at 1o _ _ 1o _
g power failure function
% Power failure-time
£ | deceleration-to-stop O @) O (@) —

Operation function

15 speed (18 speed
maximum by

15 speed (18 speed
maximum by

15 speed (18 speed
maximum by

15 speed (18 speed
maximum by

15 speed (18 speed
maximum by

Multi speed combination of JOG, combination of JOG, combination of JOG, combination of JOG, combination of JOG,
upper limit, and lower upper limit, and lower upper limit, and lower upper limit, and lower upper limit, and lower
limit) limit) limit) limit) limit)

Multi speed

compensation o o o o

Reversible operation

(polarity reversible) o o o o

. . O O

Sl CEmFEEL L) o (except for V/F control) | (except for V/F control) o -

PID operation function O O O O O

Electronic bypass _

sequence function O (@) (@)

Brake

sequence function o o o - -

High speed frequency _

control % % % %

Stop-on-contact control O O — — —

Output current detection O O O O —

Cooling fan on/off control O O O O O

Retry at a fault O O O O O

Regeneration avoidance

function o - o -

Zero current detection O O O O O

Machine analyzer o o

function
(under vector control)

(use FR Configurator)

(use FR Configurator)

Intelligent mode

Shortest acceleration/
deceleration, Optimum
acceleration/
deceleration, energy
saving, lift, brake
sequence

Shortest acceleration/
deceleration, Optimum
acceleration/
deceleration, energy
saving, lift, brake

sequence

Brake sequence

Energy saving, Optimum
excitation control

Optimum acceleration/
deceleration, energy
saving, Optimum
excitation control
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FRL-E700

FR-E500

FR-D700

FR-S500

FR-F500J

10ms

10ms

10ms

10ms

10ms

With frequency search method
(rotation direction can be

With frequency search method
(rotation direction can be

With frequency search method

detected) Without frequency search detected) (only for S500E) Without frequency search
Without frequency search method Without frequency search Without fl;ﬁg'tjheondcy search method
method method
o — o — —
o — o — —

15 speed (18 speed maximum
by combination of JOG, upper
limit, and lower limit)

15 speed (17 speed maximum
by combination of upper limit
and lower limit)

15 speed (17 speed maximum
by combination of upper limit
and lower limit)

15 speed (17 speed maximum
by combination of upper limit
and lower limit)

15 speed (17 speed maximum
by combination of upper limit
and lower limit)

o) — o — —
o) o o o) o
o) o o) o) o
o) — _ — _
[e) — — — —
o) o) o) o) o)
o) o o) o) o)
o) o o) o) o)
o) — o — —
o) o) o) o) o)

Shortest acceleration/
deceleration, Optimum
excitation control, brake
sequence

Shortest acceleration/
deceleration

Optimum excitation control
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Item FR-A700 FR-A500 (L) FR-V500 (L) FR-F700 FR-F500 (L)
FR-DUO7 is equipped as | FR-DUO4 is equipped as | FR-DU04-1 is equipped | FR-DUO7 is equipped as | FR-DU04 is equipped as
standard standard as standard standard standard
[Pr:] group _
registration o o O (@)
- . A A
[Pr] initial value setting | (available by using [Pr] o ) (available by using [Pr] o
copy) copy)

Copy function O @] O @) O

Password lock — — — — —
FR-DUO7 : no language |FR-DUO04 : no language |FR-DUO04-1: no FR-DUO7 : no language |FR-DUO04 : no language
display display language display display display
FR-PUO7 : eight FR-PUO4 : eight FR-PUO4YV : eight FR-PUO7 : eight FR-PUO4 : eight
languages languages languages languages languages

Language display

FR-PUO2/FR-ARW

= (Japanese, English, (Japanese, English, (Japanese, English, (Japanese, English, (Japanese, English,
S German, French, German, French, German, French, German, French, German, French,

§ Spanish, Italian, Spanish, Italian, Spanish, Italian, Spanish, Italian, Spanish, Italian,

g Swedish, Finnish) Swedish, Finnish) Swedish, Finnish) Swedish, Finnish) Swedish, Finnish)
C|FR-PUO1 — — — — —

©

o — —

FR-PUO3/FR-ARW03

([Pr] can not be copied)

([Pr] can not be copied)

©

f=

& rr-PU04 A o = ” © oni

IS ([Pr] can not be copied) |  ([Pr:] can be copied) | ([Pr] can not be copied) | ([Pr] can not be copied) | ([Px] can be copied)

©

| FR-PU04V o ) o ) o o ) o )

IS ([Pr] can not be copied) | ([Pr:] can not be copied)| ([Pr:] can be copied) | ([Pr] can not be copied) | ([Px] can not be copied)
FR-DU04 » _ o o . ” . O oni

([Pr] can not be copied) |  ([Pr:] can be copied) | ([Pr] can not be copied) | ([Pr] can not be copied) | ([Px] can be copied)
A O O A O

AR, ([Pr] can be copied) ([Pr] can be copied) ([Pr] can be copied)

E500 operation panel
PA02

@) O @) @) @)
FR-PUO7 ([Pr] of three models can | ([Pr] of three models ([Pr] of three models | ([Pr] of three models can | ([Pr] of three models
be copied) can be copied) can be copied) be copied) can be copied)
@) @)
Rl ([Pr] can be copied) - - ([Pr] can be copied) -
FR-PA07 A — — A —
o o > o O

RS-422/RS-485

Two ports as standard

One port as standard
and another as plug-in

One port as standard
and another as plug-in

Two ports as standard

One port as standard
and another as plug-in

Communication functions

Modbus-RTU (@) — — (@) —
CC-Link _O . .O . _O . _O . _O .
(plug-in option) (plug-in option) (plug-in option) (plug-in option) (plug-in option)
@) O @) @) @)
NIl (plug-in option) (plug-in option) (plug-in option) (plug-in option) (plug-in option)
: @) O @) @) @)
PO (plug-in option) (plug-in option) (plug-in option) (plug-in option) (plug-in option)
Modbus Plus X .O . — — .O .
(plug-in option) (plug-in option)
@) @) O
LONMERES (plug-in option) - - (plug-in option) (plug-in option)
EtherNet — — _O . — —
(plug-in option)
SSCNET - - o - -
(plug-in option)
SSCNETIII .O . — — — —
(plug-in option)
USB @) — — — —
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FRL-E700

FR-E500

FR-D700

FR-S500

FR-F500J

Built-in operation panel
(not removable)

DAO02 is equipped as standard

Built-in operation panel
(not removable)

Built-in operation panel
(not removable)

Built-in operation panel
(not removable)

O

O

A
(available by using [Pr] copy)

A
(available by using [Pr] copy)

A
(available by using [Pr:] copy)

A
(available by using [Pr] copy)

A
(available by using [Pr] copy)

O

Built-in operation panel : no
language display

FR-PUO4 : eight languages
(Japanese, English, German,
French, Spanish, Italian,
Swedish, Finnish)

PAO2 : no language display
FR-PUO4 : eight languages
(Japanese, English, German,
French, Spanish, Italian,
Swedish, Finnish)

Built-in operation panel : no
language display

FR-PUO4 : eight languages
(Japanese, English, German,
French, Spanish, Italian,
Swedish, Finnish)

Built-in operation panel : no
language display

FR-PUO4 : eight languages
(Japanese, English, German,
French, Spanish, ltalian,
Swedish, Finnish)

Built-in operation panel : no
language display

FR-PUO4 : eight languages
(Japanese, English, German,
French, Spanish, Italian,
Swedish, Finnish)

A
([Pr] can not be copied)

@)
([Pr] can be copied)

A
([Pr] can not be copied)

o
([Pr] can be copied)

@)
([Pr] can be copied)

A A A A A
([Pr] can not be copied) ([Pr] can not be copied) ([Pr] can not be copied) ([Pr] can not be copied) ([Pr] can not be copied)
A @) A @) O

([Pr] can not be copied)

([Pr] can be copied)

([Pr] can not be copied)

([Pr] can be copied)

([Pr] can be copied)

A @) A @) @)
([Pr] can not be copied) ([Pr] can be copied) ([Pr] can not be copied) ([Pr] can be copied) ([Pr] can be copied)
O (@) O — —
O @) @) o @)
([Pr] of three models can be | ([Pr] of three models can be | ([Pr] of three models can be | ([Pr] of three models can be | ([Pr] of three models can be
copied) copied) copied) copied) copied)
A — A — —
O — O — —
O @) @) o @)

One port as standard

One port as standard

One port as standard

One port as standard

One port as standard

O

O

@]
(Only for FR-S520E-CIK-NMR)

O
(plug-in option)

O(only for the following)
(Three-phase 200V
: dedicated model
Three-phase 400V
: plug-in option)

O
(plug-in option)

O
(plug-in option)

O(only for the following)
(Three-phase 200V
: dedicated model
Three-phase 400V
: plug-in option)

O
(plug-in option)

O(only for the following)
(Three-phase 400V
: plug-in option)
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SPECIFICATIONS

Item

FR-A700

FR-A500 (L)

FR-V500 (L)

FR-F700

FR-F500 (L)

/10

Input terminal assignment]

Available in 12 terminals

Available in 7 terminals

Available in 5 terminals

Available in 12 terminals

Available in 7 terminals

Output terminal
assignment

Available in 5 terminals

Available in 5 terminals

Available in 3 terminals

Available in 5 terminals

Available in 5 terminals

Fault output assignment

Available in 2 terminals
(ABC1, ABC2)

Available in 1 terminal
(ABC)

Available in 1 terminal
(ABC)

Available in 2 terminals
(ABC1, ABC2)

Available in 1 terminal
(ABC)

PC terminal @) O ©) O O
@) O @) @) @)
24V power (PC terminal is used as | (PC terminal is used as | (PC terminalis used as | (PC terminal is used as | (PC terminal is used as
power supply) power supply) power supply) power supply) power supply)
Sink-source logic
switchover O o o o o
Alarm code
output o o - o o
Pulse train /O o Pulse train input : Pulse train input : _ _

plug-in option

plug-in option

Frequency setting signal

0 to 5VDC, 0 to 10V
4 to 20mADC (0 to
20mA)

0to £5VDC, 0to +10V

0to 5VDC, 0 to 10V
4 to 20mADC (0 to
20mA)

0to +5VDC, 0to £10V

0 to 5VDC, 0 to 10V
4 to 20mADC (0 to
20mA)

0to +5VDC, 0 to £10V

0to 5VDC, 0 to 10V
4 to 20mADC (0 to
20mA)

0to +5VDC, 0to 10V

0to 5VDC, 0 to 10V
4 to 20mADC (0 to
20mA)

0to +5VDC, 0 to £10V

Control circuit terminal

Screw type terminal
(Using ring tongue
terminal)

Screw type terminal
(Using ring tongue
terminal)

Screw type terminal
(Using ring tongue
terminal)

Screw type terminal
(Using ring tongue
terminal)

Screw type terminal
(Using ring tongue
terminal)

Main circuit terminal

Screw type terminal
(Using ring tongue

Screw type terminal
(Using ring tongue

Screw type terminal
(Using ring tongue

Screw type terminal
(Using ring tongue

Screw type terminal
(Using ring tongue

Built-in EMC filter

(2nd Environment)

(2nd Environment)

o terminal) terminal) terminal) terminal) terminal)
2 [Control circuit's separate
3 power supply o % o o %
® 0 0
Cooling fan . .
casset?e changing (coo!lng fans are 0 o) (coo!mg fans are ')
e _prowded on top of the prowded on top of the
inverter) inverter)
Removable terminal
block @) O @) O O
Main circuit capacitor 10 years 10 years 10 years 10 years 10 years
%’ S:‘;\;L(i)tloc:rcuﬂ 10 years 10 years 10 years 10 years 10 years
Cooling fan 10 years 2 to 3 years 2 to 3 years 10 years 2 to 3 years
‘» | Main circuit capacitor O — — O —
[%]
2 [ Control circuit
= J— I J—
_g capacitor o o
E Cooling fan O — — O —
= | Inrush current limit circuit (@) — — (@) —
@) @)

Plug-in option

Up to three single-
function options may be
plugged in

Up to three single-
function options may be
plugged in

Up to three single-
function options may be
plugged in

A single-function option
can be plugged in

Up to three single-
function options may be
plugged in

Setup software

FR Configurator
(FR-SW2-SETUP-WJ,
FR-SW3-SETUP-WJ)

FR Configurator
(FR-SW1-SETUP-WJ)

FR Configurator
(FR-SW1-SETUP-WJ)

FR Configurator
(FR-SW1-SETUP-WJ,
FR-SW2-SETUP-WJ,
FR-SW3-SETUP-WJ)

FR Configurator
(FR-SW1-SETUP-WJ)

Harmonic suppression

@) O @) @) @)
M liEE (option) (option) (option) (option) (option)
@) O @) @) @)
DC reactor (option, provided for 75K | (option, provided for 75K | (option, provided for 75K | (option, provided for 75K | (option, provided for 75K
or more) or more) or more) or more) or more)
High power factor (@) O O @) @)
converter (option) (option) (option) (option) (option)

Safety stop function
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FRL-E700

FR-E500

FR-D700

FR-S500

FR-F500J

Available in 7 terminals

Available in 4 terminals

Available in 5 terminals

Available in 4 terminals

Available in 4 terminals

Available in 2 terminals

Available in 2 terminals

Available in one terminals

Available in one terminals

Available in one terminals

Available in 1 terminal (ABC)

Available in 1 terminal (ABC)

Available in 1 terminal (ABC)

Available in 1 terminal (ABC)

Available in 1 terminal (ABC)

O O O O O
O @) @) O @)
(PC terminal is used as power | (PC terminal is used as power | (PC terminal is used as power | (PC terminal is used as power | (PC terminal is used as power
supply) supply) supply) supply) supply)
O O O O O

0 to 5VDC, 0 to 10V
4 to 20mADC (0 to 20mA)

0 to 5VDC, 0 to 10V
4 to 20mADC (0 to 20mA)

0to 5VDC, 0 to 10V
4 to 20mADC (0 to 20mA)

0to 5VDC, 0 to 10V
4 to 20mADC (0 to 20mA)

0 to 5VDC, 0 to 10V
4 to 20mADC (0 to 20mA)

Screw type terminal
(Using blade terminal)

Screw type terminal
(Using blade terminal)

Spring clamp type terminal
(Using blade terminal)

Screw type terminal
(Using blade terminal)

Screw type terminal
(Using blade terminal)

Screw type terminal
(Using ring tongue terminal)

Screw type terminal
(Using ring tongue terminal)

Screw type terminal
(Using ring tongue terminal)

Screw type terminal
(Using ring tongue terminal)

Screw type terminal
(Using ring tongue terminal)

O O
(cooling fans are provided on @) (cooling fans are provided on o O
top of the inverter) top of the inverter)
@) — — — —
10 years 5 years 10 years 5 years 10 years
10 years 5 years 10 years 5 years 10 years
10 years 2to 3 years 10 years 2 to 3 years 2 to 3 years
O — @) — —
O — O — —
O — @) — —
O — @) — —
A single-function option can be A single-fuglﬁtgiic;rég;?rtjon can be _ _ _
plugged in (only for 400V class)
FR Configurator FR Configurator FR Configurator FR Configurator FR Configurator

(FR-SW3-SETUP-WJ)

(FR-SW1-SETUP-WJ)

(FR-SW3-SETUP-WJ)

(FR-SW1-SETUP-WJ)

(FR-SW1-SETUP-WJ)

O @) @) o @)
(option) (option) (option) (option) (option)
O O O O O
(option) (option) (option) (option) (option)

O
O @) @) . ) @)
(option) (option) (option) (oms'%g’oré%%z”gb(lf?fg&)FR' (option)
— — @) — —
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SPECIFICATIONS

1.3 Standard connection diagram and terminal
specifications

1.3.1

Internal block diagram

(1) FR-A700

Jumper *2 Jumper *9
MccB Mc Pighypr N PRERX
....... e mmmmmma. s N R B
j:% N LRI an Converter T e Inverter /_\CNS 11
HiO = S T EA | Y
Three-phase AC _, : ' : X SiL2 +. ~ V
" X 0 ‘ [ < c TR R H \
power supply T P .
4:9< : ML : TS 10 “10 AW
: - :
VT T —J | crarce
-------- temmmmmes I ~————[Capacitive | EMC fiiter Jot———
Zero-phase | filter ON/OFF age
. Current
Jreactor 1 oN] [oFF C.l:nnecter detectiol Gate drive @
A R1/L11 Control et circuit
Jumper  —» power | pPOWER
: supply -
Earth
(Ground)

Forward rotation start
Reverse rotation start
Start self-holding selection
High speed

Multi-speed { \iddle speed

selection
Low speed

6
6
6
6
6
6

Second function selection *6

Output stop *6

Reset *6

Selection of automatic restart
after instantaneous
power failure *6

Jog mode
(Pulse train input) *6

Terminal 4 input selection
(PTC input) *6

Contact input common

24VDC power supply
(Common for external power supply transistor)

Frequency setting
potentiometer
12W1kQ 8

Terminal 4 input (+) l’\

©)

(Current input)

. (+)
Q-

*1
*2

¥y

[Pr291 [Pr291 =
=0,10,20] 1,11, 21

1<

=T
AU/PTC

switch over
switch

KN

I3

,100]

Control
circuit

o
2 °7

Voltage/

current -
input switch 1/ 1
*7 L

Voltage/
current
input switch t
7

Option
connector 1
Option |
connector 2
Option
connector 3

[

use
connector

[Pr.291 = 10, 11,
20, 21, 100]

FM

SD

[Pr.291 =0, 1]

PU
connector

Operation
panel
FR

Motor
:@

Earth (Ground)

Relay output 1
(Fault output) *12.

Relay output 2 *12

Indicator

(Frequency meter, etc.)
< Moving-coil type)
1mA full-scale

Calibration
resistor “13

Analog signal output
(0to 10VDC)

Running *12
Up to frequency *12
Instantaneous power failure *12

Overload *12

Frequency detection *12
( Open collector output common >

Sink/source common

Terminagng
resistor VCC

A common mode choke is provided for the 55K or less.
For the 75K or more, a jumper across terminal P1-P/+ is not provided. Always connect a DC reactor provided.

When a DC reactor is connected to the 55K or less, remove the jumper across P1-P/+.

*3
*5
*6
*7

~=r
0 g
ot Data
Ll : transmission
[
[
: T : T Data
I | reception
] RS-485
| .
GND terminals

5V
(Permissible load
current 100mA)

A relay is used for the 200V class 11K and 30K to 90K and 400V class 11K, 15K and 110K to 500K.
The 200V class 0.4K and 0.75K are not provided with the EMC filter ON/OFF connector.
To supply power to the control circuit separately, remove the jumper across R/L1-R1/L11 and S/L2-S1/L21.

Terminal function can be changed using [Pr: 178 to Pr. 189 Input terminal selection).

Terminal input specifications can be changed by analog input specifications switchover ([Pr. 73, Pr. 267]). Note that the

current at terminal 2 and 4 is always 4 to 20mA when the voltage/current input switch is set to ON.
Terminal 2 : Initial value 0 to 5VDC (can be changed to 0 to 10VDC, 4 to 20mADC)
Terminal 4 : Initial value 4 to 20mADC (can be changed to 0 to 5VDC, 0 to 10VDC)

Terminal 1 : Initial value 0 to =10VDC (can be changed to 0 to £5VDC)

*8

Terminal PR is provided for the 0.4K to 22K.

*10
1
*12
*13

24

It is recommended to use 2W1k () when the frequency setting signal is changed frequently.
Remove the jumper across terminal PR-PX when connecting a brake resistor. (0.4K to 7.5K)

The built-in brake resistor is provided for the 7.5K or less. A brake transistor is provided for the 22K or less.
A CNB8 connector is provided for the 75K or more.
Terminal function can be changed using [Pr: 190 to Pr. 196 Output terminal selection).
It is not necessary when calibrating the meter from the operation panel.
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(2) FR-F700

Jumper *9 Jumper *9
P1 Pl - PR Jj PX
Rt — ) Converter T :53 Inverter CN8*10 |
Lyl O Motor
Three-phase AC S/L2 3 +_T_ c H ~ \Y ™
power supply < Q
TIL3 e ~AW
- 1 —— cHaRGE =
I Capacitive| EMC fiter 0% Earth (Ground)
Zero-phase | fiiter ON/OFF Voltage
reactor *1 onl [oFF C.(jnnecter detection
A — Control ot
Jumper power oy
5 supply POWER
Earth
(Ground) Relay output 1
(Fault output) *11
Forward rotation start 6 ———
Reverse rotation start 6 ¢——— =
"
. " STOP| -
Start self-holding selection 6 ¢——— L Relay
"
High speed *6 ¢——+— : outputz;ud. .
" ndicator
Multi-speed| M (Frequency meter, etc.)
selection | Middle speed *6 ¢—— . ( Moving-coil type
RL = 1mA full-scale
Low speed 6 ¢—— : + -
RT H
Second function selection *6 $——— : w
-
MRS
Output stop 6 ¢—— : z
:
Reset '6 $——— = (*)  Analog signal output 9
-
. . : e =
Selection of automatic restart ¢——— L ) (0 to 10VDC) <
after instantaneous H control
power failure *6 - . . 0
Jog mode JOG circu |t E
(Pulse train input) 6 $——— _———0——— L} < —
1 L (&)
B ¢ Running *11 o
_ﬁ i B (7]
@ Up to frequency *11
AU : P q Y
[A0] :
. . ) . ilure *
Terminal 4 input sglect\on —— Y _TPTC - o Instantaneous power failure *11
(PTC input) 6 AUPTC :
switch over © - © Overload *11
switch 3
Contact input common SD ul 24V ¢ Frequency detection *11
24VDC power supply Open collector output common
(Common for external power supply transistor) Sink/source common
10V
Frequency setting "\“ _'\
potentiometer I‘\ I’\ Data
12W1kQ *8 : : Voltage/ TXD-I Ll transmission
| I current _ I : : | :
| I input switch ! - Data
. [ .
| | 57 t S(l)Jnnector Ly ! reception
ST votage .' mials
current GND
input switch —
7 Operation Terminating
Terminal 4 input (+) »-om == _l.l/ 4-7 — resistor VCC 5v
(Currentinput) (-) >1—y:3—y—/ (Permissible load
_./ current 100mA)
Auxiliary (+) > T——TT1 17 connector 1 .
input () > |

*1 A common mode choke is provided for the 55K or less.

*2  For the 75K or more, a jumper across terminal P1-P/+ is not provided. Always connect a DC reactor provided.
When a DC reactor is connected to the 55K or less, remove the jumper across P1-P/+.

*3  Arelay is used for the 200V class 15K and 37K to 110K and 400V class 15K, 18.5K and 132K to 560K.

*4  The 200V class 0.75K and 1.5K are not provided with the EMC filter ON/OFF connector.

*5  To supply power to the control circuit separately, remove the jumper across R/L1-R1/L11 and S/L2-S1/L21.

*6  Terminal function can be changed using [Pr. 178 to Pr. 189 Input terminal selection).

*7  Terminal input specifications can be changed by analog input specifications switchover ([Pr. 73, Pr. 267]). Note that the
current at terminal 2 and 4 is always 4 to 20mA when the voltage/current input switch is set to ON.
Terminal 2 : Initial value 0 to 5VDC (can be changed to 0 to 10VDC, 4 to 20mADC)
Terminal 4 : Initial value 4 to 20mADC (can be changed to 0 to 5VDC, 0 to 10VDC)
Terminal 1 : Initial value 0 to = 10VDC (can be changed to 0 to =5VDC)

*8 Itis recommended to use 2W1k () when the frequency setting signal is changed frequently.

*9 Do not use PR and PX terminals. Please do not remove the jumper connected to terminal PR and PX.

*10 A CNB8 connector is provided for the 75K or more.

*11  Terminal function can be changed using [Pr: 190 to Pr. 196 Output terminal selection).

*12 It is not necessary when calibrating the meter from the operation panel.
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(3) FR-E700
@ Three-phase 200V, 400V class

Jumper
P1 / P/+ P/ PR *2
O © © ©
mece me Converter 2 Inverter
L o TTh Rm
© —|
ThreephaseAC | L 11 1 1 stz L 1 : 252
ree-phase I H 11 H I * TR | | 853
power supply [ Ry © % — cl o 4 gg3
| Al I % 8o
T X T = T © —
[P | QPN I L
o) @ Control || Earth (Ground)
power A4
= Voltage Current i
el dethatn Oale dpe
usB
connector

L

Operation

panel *3

Control
circuit

Option
connector

Standard control !
terminal block |=- = ="~

Forward rotation start 4

Reverse rotation start *4 ¢

High speed *4 ¢

Multi-speed ) vrigdle speed 4 ¢
selection

Low speed *4 ¢

Output stop *4 ¢

Relay output *9
(Fault output)

Indicator
(Frequency meter, etc.)
Moving-coil type
1mA full-scale
<

Reset *4 ¢
! i
i \ Calibration
\ SD A . resistor 10
. T
! v .
| ] .
N xO [Of x l
! 2olol 2 RUN| | 1
p 1 L Sb WT @ | Running *9
Contact input common 24V !
! } |
' e i
24VDC power supplys | N
(Common for external power supply transistor) ; !
. I
! i
I = I F detection *
Frequency setting ' , requency detection o
potentiometer |
1/2W1kQ "6 SE .
I'(~ Open collector output common
'\ Sink/isource common
Voltage/  ["ad 71 é !
current I : !
input switch 1_ | [] I
® PU i
connector \
4’8 .
Terminal 4 input (+) T !
(Current input) “) !
I
i

*1  Thyristor is used for three-phase 200V class 11K/15K.

*2  Brake resistor is unavailable for 0.1K and 0.2K as these inverters do not have brake transistor plugged-in.

*3  Operation panel is not removable from the inverter.

*4  Terminal function can be changed using [Pr. 178 to Pr. 184 Input terminal selection).

*5  Take caution not to short across terminals PC and SD when using between those terminals as 24VDC power supply.

*6  Itis recommended to use 2W1k () when the frequency setting signal is changed frequently.

*7  Can be changed by switching analog input specification ([Pr.73])

*8 Can be changed by switching analog input specification ([Pr.267])
To input voltage, set the voltage/current input switch to "V". To input current, set the voltage/current input switch to "I" (initial
setting).

*9  Terminal function can be changed using [Pr: 190 to Pr. 192 Output terminal selection).

*10 It is not necessary when calibrating the meter from the operation panel.
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(4) FR-D700

® Three-phase 400V class

*1
*2
*3
*4
*5

*6

*7

*8
*9

Jumper
P1 Pl N PR
© © © ©
McCB MC R Inverts
i % Converter nverter Motor
LT T s j:i _/+_L
Three-phase AC | H [Nl H | TR
power supply [ [ T © % — c ‘I
| P i1 TA3 _
T X T T ©
[ [ 1

Earth (Ground)

@ Control (—J
power v

= Voltage Current i
supply [ dlolegs, | [ San | | catedie
|
. Operation
Output shutoff (Line 1)
panel
Control —
Shorting wire\A c"'cu't
Output shutoff (Line 2)
Output shutoff terminal common
RA
Relay output *7
STF (Fault output)
Forward rotation start -2 3 —
STR
Reverse rotation start -2 ¢———

High speed 2 $——— Indicator (Frequency meter, etc.)
Mult$peed ) i d- A g
selection I e speed 2 ¢——— mA tull-scale

— L G A

Low speed “2 —

SOURCE

40 O
0 O
SINK

N

EN

<

sD

Contact input common
24VDC power supply *3 PC ?

(Common for external power supply transistor)

— Running *7
SE ( Open collector output common\

Sink/source common o

Safety monitor output *9

Frequency setting

|
potentiometer 4
12WTKQ 4 !
!
L= Voltage/ el é
current | !
input switch | _ _: []
6
PU
connector
pm————— /o 46
Terminal 4 input *) T A -

[PV}

T
(Current input) 8) > L 1 |

Operation panel is not removable from the inverter.
Terminal function can be changed using [Pr: 178 to Pr. 182 Input terminal selection).
Take caution not to short across terminals PC and SD when using between those terminals as 24VDC power supply.

It is recommended to use 2W1k () when the frequency setting signal is changed frequently.

Can be changed by switching analog input specification ([Pr.73]) Terminal 10 and 2 can be used as PTC input terminals
([Pr561]).

Can be changed by switching analog input specification ([Pr:267])

To input voltage, set the voltage/current input switch to "V". To input current, set the voltage/current input switch to
setting).

Terminal function can be changed using [Pr: 190 and Pr. 192 Output terminal selection].

It is not necessary when calibrating the meter from the operation panel.

Common terminal for terminal SO is terminal SC (Terminal SC is connected to terminal SD inside of the inverter.)

(initial
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1.3.2 Explanation of I/O terminal specifications

SPECIFICATIONS

o . . Available Inverters Refer
o [Terminal| Terminal Rati S ;
ating, etc. Application Explanation to
& | Symbol | Name & RE P (A700)|(F700)|(E700)|(D700)| Page
- Connect to a commercial power
Three-phase gga\é to 220V supply. An AC reactor should be used
200 to 240V when measures for power harmonics
60Hz are taken, the power factor is to be
improved or the inverter is installed
AC power near a large-capacity power supply
R/L1, S/
L2 1:/L3 input system (1000kVA or more). Refer to O O O O 34
’ terminal page 507 for installation instructions.
Three-phase 380V to 480V 50/ |Keep these terminals open when
60Hz using the high power factor converter
(FR-HC, MT-HC) or power
regeneration common converter (FR-
CV).
Inverter Connect a three-phase squirrel-cage
motor.
U.V, W ?eurtrg?r:al - The maximum output voltage does © © © o 37
not exceed the power supply voltage.
Connected to the AC power supply
terminals R/L1 and S/L2.
To retain the fault display and fault
Power : output or when using the high power
R1/L11, |supply for ﬁartier?rtw:?r?a?sR}E? ASC/:LF%OV'F/GE?, factor converter (FR-HC, MT-HC) or o o _ _ 36
S1/L21 control Pgwer consumbtion ’ power regeneration common
circuit P converter (FR-CV), remove the
jumpers from terminals R/L1-R1/L11
and S/L2-S1/L21 and apply external
power to these terminals.
= A700 )Remove the jumper from
§ terminals PR-PX (7.5K or less) and
C Brake connect an optional brake resistor
,% resistor (FR-ABR) across terminals P/+-PR.
= |P/+, PR connectlion — F700) Keep terminal PR open. O — O O 537
termina .
29K or less E700)( D700 )Connect an optional
( ) brake resistor (MRS, MYS, FR-ABR)
between terminal P/+ and PR. Not
compatible for 0.1K and 0.2K models.
Connect the brake unit (FR-BU2),
Brake unit power regeneration common
-~ ; _ converter (FR-CV), power
P+, N/ g)rmﬁgtl'on regeneration converter (MT-RC) or © © © o
high power factor converter (FR-HC,
MT-HC).
538
For the 55K or less, remove the
DC reactor jumper across terminals P/+-P1 and
: . connect the DC reactor (FR-HEL).
P+, P1 f:rmﬁgtllon (As a DC reactor is supplied with the o © © o
75K or more, be sure to connect the
DC reactor.)
When the jumper is connected
o across terminals PX-PR (initial
Er::::;ncircuit status), the built-in brake circuit is
PR, PX f — valid. The PX terminal is provided for 0] — _ — 537
tconn_ectllon the 7.5K or less.
ermina F700) Keep terminal PR and PX
open.
Earth Terminal for earthing (grounding) the
@ Earth — inverter chassis. Must be earthed o| o] of| o] nr
(grounded).
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Terminal

Terminal

Available Inverters

Refer

Controls by open collector
output or no voltage contact
signal

()
o Rating, etc. Application Explanation to
& | Symbol | Name & RE P (A700)|(F700)|(E700)|(D700)| Page
Forward Input resistance : 4.7kQ
STE* _rotattlor_l sta:’t Voltage when contacts are open : o o o o
Itgrr)#qir?;?na Turning ON STF signal gives forward
21to 27VDC command and off gives stop
command.
Turning ON STR signal gives reverse
Reverse 21to 26VDC command and off gives stop
) rotation start When coptacts are short- command.
STR™  linput signal lcs'gg{teeéib ;Sgcﬁomg'ager Turning ON STF and STR signals o o o o
terminal Controls by open collector simultaneously gives stop command.
output or no voltage contact
signal. 41
Turning ON STOP signal selects the
self-hodling start method.
Input resistance : 4.7kQ If the start signal STF (STR) is once
Voltage when contacts are open : |turned ON, the start signal is held
Startself-  |21t027VDC and the inverter continues running.
holdin When contacts are short- To stop the motor, turn OFF terminal
STOP " select%n circuited : 4 to 6mADC STOP. To change the rotation o o - -
terminal Isolated by photocoupler direction, turn ON, then OFF the start
Controls by open collector signal STR (STF).
output or no voltage contact The self-holding start method
signal. prevents the inverter from
automatically restarting when power
is restored after a power failure.
Turn ON RH signal to perform
operation at the frequency set in [Pr:
4]. Turn ON RM signal to perform
operation at the frequency set in [Pr:
5] or turn ON RL signal to perform
Three . operation at the frequency set in [Pr.
speeds Input resistance : 4.7kQ . e} e} e} e}
selection Voltage when contacts are open : |When any two or more terminals of
A700) (F700 RH, RM and RL are turned ON at the
|same time,dprilority| is_l_%iven to thg
- ower-speed signal. Three speeds
2 |RH, RM, selection has higher priority than the
£ |RL" 21to 26VDC analog frequency setting signal. 48
5 When contacts are short- F - - -
8 circuited : 4 to 6mADC or multhspeed selection, sefling
c Isolated by photocoupler multi-speed frequencies in [Pr. 24 to
: Corirls b cpencalecor |17 22722210 Ll o0 ©
Multi-speed |Pit O N0 voltage contact feombinations of RH, RM, RL, REX
selection ’ signal. Allocate REX signal to any of O O O O
terminal the terminals using input terminal
function selection.
Multi-speed selection has higher
priority than the analog frequency
setting signal.
Input resistance 4.7kQ
Voltage when contacts are open :
) g 21to 27VDC
0g mode When contacts are short- ; ;
selection circuited : 4 to 6mADC -Srl-f-rp (%Nré?ggﬂglntac: ?Sr?/:tsé%termmal o o — — 49
terminal Isolated by photocoupler '
Controls by open collector
output or no voltage contact
signal
*1
JoG Input resistance : 2kQ
When contacts are short-
circuited : 8 to 13 mADC JOG terminal can be used as pulse
Pulse train | Maximum /lnput pulse : train input terminal.
input 100kpulse/s To use as pulse train input terminal, o) — — — 228
terminal Isolated by photocoupler the [Pr: 291] setting needs to be
Controllable by open collector changed
output or complementary '
output (power supply voltage
24V)
Input resistance 4.7kQ
Voltage when contacts are open :
Second 21to 27VDC )
) function When contacts are short- When second function such as [Pr.
RT ™ selection circuited : 4 to 6mADC 44, Pr. 45, Pr. 46] is set, turning ON RT @) ©) — — 54
terminal Isolated by photocoupler signal selects the second function.
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Terminal

Terminal

Available Inverters

Refer

()
2 Rating, etc. Application Explanation to
& | Symbol | Name < RE P (A700)|(F700)|(E700)|(D700)| Page
Shuts off the inverter output and
coasts the motor to a stop. When
stopping the motor with a mechanical
brake etc., this terminal is used to
shut off the inverter output. Before
Inverter apply:r}g tgg brake,I turn ON MRS
“ signal for 20ms or longer. .
MRS ?eurtrgliﬁj@p Turning OFF MRS signal causes the | © © © 56
inverter to operate as usual. Hence,
) while the mechanical brake is
Input resistance : 4.7kQ operating, keep MRS signal turned
Voltage when contacts are open :| ON or turn the start signal STF (STR)
A700) (F700 OFF to set the inverter in a non-
output status.
Designed to reset the inverter trip by
2110 26VDC the protective circuit operated when a
When contacts are short- fault occurs. Immediately sets each
circuited : 4 to 6mADC portion of the control circuit to the
Isolated t;y photocoupler initial state and shuts off the inverter
Controls by open collector output at the same time. To provide
output or no voltage contact this reset input, turn RES signal ON
signal for 0.1s or longer, then turn OFF.
RES “1 Reset Inverter recovers about 1s after reset o o o . 57
terminal is cancelled.
Initial setting is for reset always. By
setting [Pr. 75], reset can be set to
enabled only at fault occurrence.
Note that the initial reset at power-ON
is made automatically in the inverter,
requiring 1s after power-ON.
During reset, the inverter does not
provide output.
) Input resistance : 4.7kQ Only when AU signal is turned ON,
Termmal 4 |Voltage when contacts are open : the 4 t(_) 20mADC frequenc_y setting
5 input 21 to 27VDC signal input to across terminals 4-5
Q selection When contacts are short- can be used to perform operation.
= terminal circuited : 4 to 6mADC When AU signal is ON, the input (@) (@) — — 43
3 (current Isolated by photocoupler signal across terminals 2-5 (voltage
c input Controls by open collector input) is invalid.
8 AU selection) output or no voltage contact The terminal is overridden by the
signal multi-speed terminal.
Specification of PTC thermistor | Terminal AU is used as PTC input
PTC input ;\?Slsw?cgg 10 5000 terminal (thermal protection of the
terminal ormal: . (o] motor). ) ) O O — — 50
Boundary: 5000 to 4kQ When using it as PTC input terminal,
Overheat: 4.7kQ or higher set the AU/PTC switch to PTC.
) Input resistance : 4.7kQ
':(‘%lggr?aat]lfer \2/$|}39267‘<’/B%‘ contacts are open': | tyry ON CS signal to enable
instantaneo Whgn contacts are short automatic restart control when power
cs us power circuited : 4 to 6mMADC is restored from an instantaneous 1) 1) _ _ 58
failure Isolated By photocoupler power failure. Note that restart setting
selection Controls by open collector is necessary for this operation. In the
terminal output or no voltage contact initial setting, a restart is disabled.
signal
Contact
input Common terminal for contact input
common terminal (sink logic) and terminal FM.
(sink) (initial Isolated from terminals 5 and SE.
setting)
When connecting the transistor
output (open collector output), such
External as a programmable controller, when
SD transistor — source logic is selected, connect the O O O O 80
common external power supply common for
(source) transistor output to this terminal to
prevent a malfunction caused by
undesirable currents.
zgxgs Common output terminal for 24VDC
gu | 0.1A power supply (PC terminal).
coﬁ"lpn}llon Isolated from terminals 5 and SE.
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Terminal

Terminal

Available Inverters

Refer

()
o Rating, etc. Application Explanation to
& | Symbol | Name & RE P (A700)|(F700)|(E700)|(D700)| Page
When connecting the transistor
output (open collector output), such
ﬁ:}orl]ttact as a programmable controller, when
copmmon sink logic is selected, connect the
terminal external power supply common for
(source) Power supply voltage range :  |transistor output to this terminal to
= revent a malfunction caused by
5 preven
c 19210 28.8VDC undesirable currents.
S |PC External O O O O 60
£ transistor 6
Q common o . Common terminal for contact input
o terminal I;’g(r)mlzsmle load current : terminal (source logic).
(initial
setting)
Zgwgrc Can be used as 24VDC 0.1A power
P supply.
supply
10V+0.4VDC Used as power supply when
10E Permissible load current : fCO”neCt'ng potentiometer for o o — —
10mA requency setting (speed setting)
Frequency from outside of the inverter.
setting ( ) ( ) ( ) When connecting a frequency setting
power A700) ( F700) (E700 potentiometer to (A700)( F700 ) at
tS:rFr)TE)iHaI 5.2v£0.2VDC an initial status, connect it to terminal
-D700 -
10 5 0V-L0 2VDC Change the input specifications of © © © ©
ROST0 . terminal 2 with [Pr: 73] when
Permissible load current : connecting it to terminal 10E
10mA ’
[Voltage input] 43
Input resistance : 10kQ=£1kQ  |Inputting 0 to 5VDC (or 0 to 10V, 0 to
Maximum permissible voltage : |20mA) provides the maximum output
20VDC frequency at 5V (10V, 20mA) and
Fr(tetquency [Current input] makes input and output proportional.
setling : . Use [Pr: 73] to switch from among
h Input resistance : 245050 h i c
signal - o . |input 0 to 5VDC (initial setting), 0 to o o o o
terrITt“nal g/loaéxnum permissible current : 10VDC, and 0 to 20mA.
(s\i/gngge For ( A700)( F700 ), set the voltage/
2 current input switch in the ON
: position to select current input (0 to
[Voltage input] 20mA)
Input resistance : 10kQ=+1kQ mA).
Maximum permissible voltage :
20vDC
()]
£ Specification of applicable PTC |Connect a PTC thermistor between
ko] PTC inout thermistor terminal 10 and 2.
2 termin 4t |Overheat detection resistance: |Setting PTC thermistor active ([Pr — — — o 50
2 500Q to 30kQ 561 = 9999)) disables the frequency
g (set to [Pr 561]) setting in terminal 2.
g Inputting 4 to 20mADC (or 0 to 5V, 0
L ) to 10V) provides the maximum output
[Current input] frequency at 20mA and makes input
Input resistance : and output proportional. This input
signal is valid only when the AU
2450 +50 signal is ON (terminal 2 input is
Frequency S invalid). Use [Pr. 267] to switch from
setting among input 4 to 20mA (initial
4 signal 2330Q+5Q setting), 0 to 5VDC and 0 to 10VDC. o o o o 43
terminal Maximum permissible current : |For ('A700)( F700), set the voltage/
(Sci:urr]raeI?t 30mA current input switch in the OFF
9 Volt inout position to select voltage input (0 to
[Voltage input] 5V/0 to 10V). Use [P~ 858] to switch
Inpult resistance : 10in1 kQ  |terminal functions.
Maximum permissible voltage : | To input voltage (0 to 5V / 0 to 10V) in
20vDC E700)( D700), set the voltage/
current input switch to "V".,
Frequency Inputting 0 to =5 VDC or 0 to
setting Input resistance : 10kQ +1kQ ;102{?0 adds this tst.lgnallto t(-lzrmmal
1 auxiliary Maximum permissible voltage : |2 OF # Trequency setling signal. o) o) — — 43
input +20VDC Use [Pr. 73] to switch between input O
terminal - to £5VDC and 0 to =10VDC (initial
setting) input.
zgft(iq#ency Common terminal for frequency
si nalg setting signal (terminal 2, 1 or 4) and
5 te?minal — analog output terminal AM. o o O O 80
common Isolated from terminals SD and SE.
terminal Do not earth (ground).
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o . . Available Inverters Refer
o [Terminal| Terminal Rati S ;
ating, etc. Application Explanation to
& | Symbol | Name & RE P (A700)|(F700)|(E700)|(D700)| Page
1 changeover contact output
indicates that the inverter fault
occurs.
él B1, E}?ﬁ%gﬁpm ) When a fault occurs, terminals B-C
- (Faultoutput Contact capacity : are open (A-C are closed). In the ¢} ¢} ¢} @)
& |(AB,C) ferminal) PUt1230VAC 0.3A (power factor normal state, terminals B-C are 65
& 12 0.4) closed (A-C are open).
30VDC 0.3A When this signal is output, the motor
coasts.
éng 2 tl'\;?rlg%glljtzput 1 changeover contact output O O — —
Switched low when the inverter
Inverter output frequency is equal to or higher
. p than the starting frequency (initial
RUN - jrunning value 0.5Hz). Switched high during o o o O | 66
stop or DC injection brake
operation.*5
Switched low when the output
frequency reaches within the range of
S Open collector output +10% (initial value) of the set L
su frequency frequency. Switched high during © © 70
terminal acceleration/deceleration and at a
Permissible load: 24VDC 0.1A |[stop.*5
(Maximum 27VDC) : P
Overload (Maximum voltage drop at ON Sg:ﬁ%qgg It? wﬂ\;vehsgﬁ tarlleeléen\{(%nglon s
5|oL23  |alarm status is 2.8V) ared By P o o — — | 69
% terminal function. Switched high when stall
9 prevention is cancelled. *5
3 Instantaneo . Switched low when the protective
= us power  |Permissible load: 24VDC 0.1A | ciryiit is activated due to an
@ |IPF 23 > P (Maximum 27VDC) h p @) O — — 68
OQ failure (Maximum voltage drop at ON instantaneous power failure and
terminal status is 3.4V) under voltage. *5
This open collector output is switched
low when the output frequency
Frequency reaches or exceeds the detection
e : frequency set in [Pr: 42] (initial value
FU™%  |detection is 6Hz) and [Pr: 43] (initial value is O O o — 7
terminal 9999 (same as the [Pr: 42] setting))
and is high when it is less than the
detection frequency. 5
cooﬁlirétor Common terminal for terminals RUN,
SE output — SU, OL, IPF, and FU. o | o] ol o] 8o
corrﬁ)mon Isolated from terminals SD and 5.
terminal Do not earth (ground).
Isolated by photocoupler The output voltage is a 8VDC pulse-
i . shaped waveform.
Terminal f Permissible load current : Connect a TmA moving-coil type DC
n?é{g'rna or 1 2mA ammeter. @) (@) @) @) 78
. When the frequency is as set in [Pr.
®  1mA 55] (initial value is 60Hz), the output
3 1440 pulse/s at 60Hz )
2 |FEM 5 pulse frequency is 1440pulse/s.
g
Terminal FM is used as high speed
NPN open geprﬁq%g?&:?y:gtgsr?g;?gt pulse train output terminal of open
collector 80mA ) collector output. o _ . _ 352
output Maximum output pulse: To use as pulse train output terminal,
terminal 50kpulse/s putp ’ the [Pr. 291] setting needs to be
p changed.
Non-isolated Factory-set to provide 10VDC at full-
o Anal 0 to 10VDC scale value, which is proportional to
Slam e \na Olgout ut| Permissible load current : 1mA |the monitor value. o o . . 80
e tse'?r?]?nal P (load impedance 10kQ or When the frequency is as set in [Pr:
< more) 55] (initial value is 60Hz), the output
Resolution : 8 bit voltage is 10VDC.
Conforming standard : EIA-485
(RS-485)
PU Transmission form : Multidrop |With the PU connector,
— connector link communication can be made through O O O O 81
Communication speed : 4800 |RS-485. (1:1 connection only)
to 38400bps
© Overall extension : 500m
g TXD+ |Inverter
o % transmission | Conforming standard : EIA-485
x £ |TXD- |terminal (RS-485)
= Transmission form: Multidrop  |With the RS-485 terminals,
& |RXD+ Irr;\(/:(e;rtﬁ(r)n link communication can be made through O O — — 83
3 RXD- |t p | Communication speed : 300 to |RS-485.
5 ermina 38400bps
&3 SG Ground Overall extension : 500m
terminal
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Type

Available Inverters

(A700)|(F700)|(E700)|(D700)

Terminal| Terminal
Symbol Name

Rating, etc. Application Explanation

Refer
to
Page

Interface : conforms to USB1.1
Transmission speed : 12Mbps

Connector :
o USB FR Configurator can be operated by
n — connector USB B connector connecting the inverter to the O — O — 85
2 (B receptacle) personal computer through USB.
USB mini B connector
(mini B receptacle)
Inverter Inverter output is shutoff depending
S1 output on shorting/opening between S1and | __ — — o
shutoff SC, or between S2 and SC. At initial
(Line 1) state, terminal S1 and S2 are shorted
Inverter to terminal SC with a shorting wire.
output When using the safety stop function,
s S2 shutoff remove this shorting wire, and - - - o
= (Line 2) connect to a safety relay module.
.,5 Safety _
%‘ gnuc;nﬁ?r Switched low when inverter output is
‘© SO (opzn shutoff by safety stop fupction, and — — — @)
n collector high during other state.
output)
ghuljfouf} Common terminal for terminals S1,
SC terminal S2 and SO. Connected to terminal — — — O
common SD inside of the inverter.
*1  Terminal function can be changed using [Pr. 178 to Pr. 189 Input terminal assignment].
*2  Terminal function can be changed using [Pr. 190 to Pr. 196 Output terminal assignment].
*3  The description at a fault occurrence can be output by 4 bit digital signal using [Pr. 76 Fault code output selection).
*4  Low indicates that the open collector output transistor is ON (conducts).
High indicates that the transistor is OFF (does not conduct).
*5  Monitor to be output to terminal FM can be changed using [Pr. 54 FM terminal function selection).
*6  Monitor to be output to terminal AM can be changed using [Pr. 158 AM terminal function selection].
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1.4 Information on use of external terminals

1.4.1

Switching the inverter power ON/OFF (R/L1, S/L2, T/L3)

(1) No-fuse breaker and magnetic contactor
on the inverter power supply side

1)

Install a specified moulded case circuit breaker
(MCCB) on the power receiving side to protect the
wiring to the inverter. An MCCB of greater
capacity may be required as compared to
commercial power operation because of the low
power factor of the power supply resulting from
the distorted input current in the inverter input
power supply side. Refer to page 526)

It is recommended to install a magnetic contactor
on the inverter power supply side to ensure safety
at fault occurrence. (See the circuit in the lower
right.) The circuit should be made up to protect
the inverter from any accident etc. that may be
caused by automatic restart when the power is
restored without magnetic contactor after power
failure.

Start and stop the motor by switching ON/OFF the
STF or STR signal. If the MC is used to stop the
motor, the motor coasts to a stop because
regenerative braking inherent in the inverter is not
applied. If the MC is used to start the motor during
coasting when, for example, load inertia is
extremely large, the protective circuit (overvoltage
E.OV1 to E.OV3) may be activated to shut off the
inverter output.

When performing Jog operation, the MC must not
be used to start and stop the motor. Otherwise,
slow response will result because of a start delay
due to the initial reset time (approximately 1s)
after power ON.

In case of the forced cooling, the cooling fan starts
rotating as soon as the power is switched ON.
However, cooling fan operation selection [Pr. 244
Cooling fan operation selection] may also be used to
exercise cooling fan ON-OFF control.

When the power supply is 400V class, install a step-
down transformer.

The MC in the inverter power supply side can be
used to start and stop the motor. However, the
MC must not be used frequently to start and stop
the motor as repeated inrush current generated at
power ON will shorten the life of the converter
section of the inverter.
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MCCB
Power H
supply

— B1(B)
[Operation preparation] 41 C1(C)

ON T Wi Inverter

I S
SD

Coasting interlock timer

Magnetic contactor used in the power supply side

Inverter

A —

[>=]

[ZAl

CR
I
SD

No magnetic contactor in the power supply side
(automatic restart prevented when power is restored)
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(2) Inverter power ON/OFF timing chart

The motor is coasted to a

\.
\. sto
N p
\.
N
\

\,

~
SN
S~
~
~~.

> t

15ms to 100ms or less *1

More than 10ms *2

A
?”tp“t [Pr.13 Start
requency frequency]
ON
Power supply

R/L1, S/L2, T/L3 ON
Start
STF (STR)

Inverter output shutoff

ON

<

Approx. 20ms

Approx.1s (Initial reset time)

Approx. 20ms

Approx. 20ms

*1  The inverter output is shut off immediately (between more than 15ms and less than 100ms) after the power is switched OFF.
If more than 100ms has elapsed after the power is switched OFF, the inverter protective circuit is automatically reset by

powering ON again.

*2 Inverter output immediately shuts off if bus voltage of inverter drops to the specified value or lower for more than 10ms after

power OFF.

(3) Inverter instantaneous power failure timing chart

Output
frequency

Power supply
R/L1, S/L2, T/L3

Start STF (STR)

Inverter output shutoff

Instantaneous
power failure IPF *1

Fault output relay *1

[Pr.13 Start
frequency]

RN, A—

A

Approx. 20ms|

Within 15ms

Coasting

> t

(a700) (F700) (E700)(D700)

Within 10ms

ON

More than 15ms ~ More than 10ms*?

15ms to 100ms or less

ON

ON

ON

[ON

*1  For (A700)( F700), instantaneous power failure IPF activates when the power is restored within 15 to 100ms. Note that
automatic restart after instantaneous power failure is activated and fault output signal is not switched ON when 0 or any of 0.1 to
5sis set in [Pr. 57] for the 55K or less and 0 or any of 0.1 to 30s is set for the 75K or more.

When power is restored after inverter output shutoff in ( E700)( D700), the inverter does not output fault and re-starts from the
starting frequency. However, automatic restart after instantaneous power failure becomes active when the automatic restart

after instantaneous power failure function [Pr:57] is set to "0" or "0.1 to 5s".

*2  An instantaneous power failure of longer than 100ms is identical to a long-time power failure. (Refer to (2) inverter power ON/
OFF timing chart.) If the start signal is ON, the inverter is restarted when the power is restored.
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1.4.2 Connecting external power supply to the control circuit (R1/L11, S1/L21)

A700) (F700

If any of the protective functions (other than fan alarm, stall
prevention, and current limit functions) are activated, the alarm
indicator lamp is lit and the corresponding fault signal is output.
If the MC etc. in the inverter power supply is switched OFF by
the fault signal at this time, the control power is lost and the
fault output cannot be kept ON. To keep this fault output ON,
use the other power supply with the control circuit (power
supply with the same voltage as the one used with the main
circuit).

Connection

Never connect the power cable to the terminals in the wrong
stand. Doing so will damage the inverter. The other power
supply connection terminal block on the printed circuit board is
a two-step type terminal block and jumpers are connected
across the upper and lower terminals before shipment from the
factory. After loosening (and removing) the screws and
removing the jumpers as shown below, connect an external
power supply in the procedure shown below.

® FR-A720-0.4K to 3.7K, FR-A740-0.4K to 3.7K
FR-F720-0.75K to 5.5K, FR-F740-0.75K to 5.5K

1) Loosen the upper screws.

2) Remove the lower screws.

3) Remove the jumpers.

4) Connect the separate power supply cable for the
control circuit to the lower terminals (R1/L11, S1/

L21).

R1/L11
S1/L21

Main circuit terminal block

® FR-A720-5.5K, 7.5K, FR-A740-5.5K, 7.5K
FR-F720-7.5K, 11K, FR-F740-7.5K, 11K

1) Remove the upper screws.

2) Remove the lower screws.

3) Remove the jumpers.

4) Connect the separate power supply cable for the
control circuit to the upper terminals (R1/L11, S1/

L21).

Main circuit
terminal block
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® FR-A720-11K or more, FR-A740-11K or more,
FR-F720-15K or more, FR-F740-15K or more

1) Remove the upper screws.

2) Remove the lower screws.

3) Remove the jumpers.

4) Connect the separate power supply cable for the
control circuit to the upper terminals (R1/L11, S1/

L21).
RIIL1 1121 Power supply ® 3)
terminal block —
Power supply terminal block

for the control circuit

'QV q
for“he control circui 9./

[Rufsirs] :

R1/L11

FR-A720-11K FR-A720-15K, 18.5K, 22K  FR-A720-30K or more
FR-A740-11K, 15K FR-A740-18.5K, 22K FR-A740-30K or more
FR-F720-15K FR-F720-18.5K, 22K, 30K  FR-F720-30K or more
FR-F740-15K, 18.5K FR-F740-22K, 30K FR-F740-30K or more

5 5=

e

o

3 :

(1) Do not turn OFF the control power (terminal R1/L11,
S1/L21) with the main circuit power (terminal R/L1, S/
L2, T/L3) ON.
When the main circuit power supply is ON, a DC
voltage exists in the converter output area and the
voltage is being applied to the transistors. If a signal
enters the transistor gate circuit due to noise etc., the
transistors conduct and the terminals P/+ and N) are
connected, which may damage the transistor modules.
When the control power supply is ON, an inverse bias
voltage is applied to the gate circuit to prevent the
transistors from conducting.
The circuit should be configured so that the main

circuit power is also turned OFF when the control
power is OFF.

Power supply terminal
block for the control
circuit

(2) If the MC of the main circuit power supply is switched
OFF (for more than 0.1s), then ON, the inverter is
reset. Hence, the method may be used to perform
fault-on reset.

(3) If the MC for the main circuit power is switched OFF
once (for more than 0.1s), then ON during the inverter
output (operation), the inverter is initial-reset and the
motor is restarted in the coasting state.

If the MC is switched OFF, the undervoltage (E.UVT)
protection is not activated.
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(4) If the MC in the main circuit power is switched OFF, the
fault output signal is not switched ON. When the MC is
OFF, the operation panel and parameter unit (FR-
DUO07, FR-PUQ7) can be operated. (The motor cannot

be run)

(5) Capacity (VA) of separate power supply
The following power capacity is necessary when
separate power is supplied from R1/L11 and S1/L21.
FR-A720-11K or less, FR-A740-15K or less...60VA or more

FR-A720-15K or more, FR-A740-18.5K or more...80VA or

more

FR-F720-15K or less, FR-F740-18.5K or less...60VA or more
FR-F720-18.5K or more, FR-F740-22K or more...80VA or

more

1.4.3 Switching the inverter output MC ON/OFF (U, V, W)

Switch the magnetic contactor between the inverter and
motor only when both the inverter and motor are at a stop.
When the magnetic contactor is turned ON while the
inverter is operating, overcurrent protection of the inverter

(1) When inverter output MC switch-ON

power

and such will activate. When an MC is provided to switch to
a commercial
recommended to use bypass-inverter switchover function
[Pr. 135 to Pr. 139] (refer to page 416).

supply, for example, it s

Motor State before
Power on

Inverter State

Motor Running (Coasting)

Motor at Stop

Inverter operating

MC may not be switched ON

MC may not be switched ON

Inverter at stop

MC may not be switched ON

MC may be switched ON

*1  MC switch-ON might become available by selecting an appropriate inverter capacity. (For example, select an inverter capacity
considering the start current of the motor. Refer to page 476.)

*2  Because overcurrent protection and electronic thermal protection may occur at an inverter start, use of automatic restart after
instantaneous power failure/flying start (refer to page 367) is recommended.

(2) When inverter output MC switch-OFF

Motor State before
Power on

Inverter State

Motor Running

Motor Running
(Coasting)

Motor at Stop

Inverter operating

MC may be switched OFF
(The motor coasts to a stop)

Inverter at stop

MC may be switched OFF

MC may be switched OFF

1.4.4

Input signal (STF, STR, RL, RM, RH, RT, AU, JOG, CS, MRS, STOP, RES)

(1) Input terminal function assignment

Use these parameters to select/change the input terminal functions.

1) (A700) (F700) 2) (E700) 3) (D700)
Initial Initial Initial
[Pr.] Name Value [Pr.] Name Value [Pr.] Name Value
STF terminal function STF terminal function STF terminal function
178 selection 60 178 selection 60 178 selection 60
179 STRtt_armlnaIfunctlon 61 179 STRt_ermlnaIfunctlon 61 179 STRt(_armlnaIfunctlon 61
selection selection selection
180 RLter_mlnaI function 0 180 RLter_mlnaI function 0 180 RLter_mlnaIfunctlon 0
selection selection selection
181 RM te.rmlnalfunctlon 1 181 RM termlnalfunctlon 1 181 RM termlnal function 1
selection selection selection
182 RHtet.’mlnaIfunctlon 2 182 RHtermlnaI function 2 182 RH tel:mlnalfunctlon 5
selection selection selection
RT terminal function MRS terminal function
183 selection 3 183 selection 24
184 AU termlnalfunctlon 4 184 REStgrmlnaIfunctlon 62
selection selection
185 JOGtgrmlnaIfuncUon 5
selection
186 CStermmaIfunctlon 6
selection
187 MRSt_ermlnaIfunctlon 24
selection
188 STOP_termlnaI function o5
selection
189 REStgrmlnaIfunctlon 62
selection
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Using [Pr: 178 to Pr. 189], set the functions of the input terminals.
Refer to the following table and set the parameters :

SPECIFICATIONS

Setting

Signal

Functions

Available Inverters

(A700) | (F700) | (E700) | (D700)
[Pr: 59 = 0] (initial value) Low-speed operation command
0 RL [Pr59=0]"" Remote setting (setting clear) © © © ©
[Pr: 270 =1, 3]™2 Stop-on contact selection 0 @) — O —
1 RM [Pr: 59 = 0] (initial value) Middle-speed operation command
[Pr59=0]"" Remote setting (deceleration)
@) (@) O @)
5 RH [Pr: 59 = 0] (initial value) High-speed operation command
[Pr59=0]"" Remote setting (acceleration)
Second function selection O O O O
3 RT [Pr. 270 =1, 3] 2 Stop-on contact selection 1 @) — O —
AU Terminal 4 input selection O O O O
JOG | Jog operation selection O ©) ©) O
Selection of automatic restart after instantaneous power failure, flying
6 CS start e} le) _ _
Commercial power supply-inverter switchover function
7 OH External thermal relay input " O O O O
8 REX 15-speed selection (combination with three speeds RL, RM, RH) (@) ©) ©) O
9 X9 Third function selection (@) — — —
10 X10 Inverter run enable signal (FR-HC, MT-HC/FR-CV connection) O ©) ©) O
11 X11 FR-HC, MT-HC connection, instantaneous power failure detection (@] (@] — —
12 X12 PU operation external interlock O O O O
13 X13 External DC injection brake operation start O — — —
14 X14 PID control valid terminal O @) @) O
15 BRI Brake opening completion signal O — O —
16 X16 PU-external operation switchover O O O O
17 xX17 Load pattern selection forward rotation reverse rotation boost O — — —
18 X18 V/F switchover (V/F control is exercised when X18 is ON) O — O O
19 X19 Load torque high-speed frequency O — — —
20 X20 S-pattern acceleration/deceleration C switchover O — — —
22 X22 Orientation command ™ " O — — —
23 LX Pre-excitation/servo ON ™ O — — —
o4 MRS Output stop O O O O
Commercial power supply-inverter switchover function O O — —
25 STOP | Start self-holding selection O O O O
26 MC Control mode switchover O — — —
27 TL Torque limit selection O — — —
28 X28 Start-time tuning start external input O — — —
42 X42 Torque bias selection1 "¢ (@) — — —
43 X43 Torque bias selection2 " O — — —
44 X44 P/PI control switchover O — — —
60 STF Forward rotation (assigned to STF terminal [Pr: /78] only) O O O O
61 STR | Reverse rotation (assigned to STR terminal [Pr: 179] only) O ©) ©) O
62 RES Inverter reset O ©) ©) O
63 PTC PTC thermistor input (assigned to AU terminal ([Pr. 184]) only) O O — —
64 X64 PID forward/reverse action switchover (@) O — —
65 X65 PU/NET operation switchover O O O O
66 X66 External/NET operation switchover O O o O
67 X67 Command source switchover O @) @) O
68 NP Conditional position pulse train sign " O — — —
69 CLR | Conditional position droop pulse clear (@) — — —
70 X70 DC feeding operation permission O O — —
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. . . Available Inverters
Setting | Signal Functions (A700) (F?OO) (E?OO) (D?OO)
7 X71 DC feeding cancel O ©) — —
74 X74 Magnetic flux decay output shutoff signal O — — —

9999 — No function O ©) ©) O

*1  When [Pr. 59 Remote function selection # 0 ], the functions of the RL, RM and RH signals change as listed above.

*2  When [Pr. 270 Stop-on contact, load torque high-speed frequency control selection = 1 (or 3) ], the functions of the RL and RT
signals change as listed above.

*3  The OH signal turns ON when the relay contact "opens".

*4  The FR-A7AX (16-bit digital input) is needed to externally input a stop position under orientation control.

*5  Servo ON is valid during position control under vector control operation.

*6  This parameter is valid when the FR-A7AP or FR-A7AL (option) is mounted.

*7  Changing the terminal assignment using [Pr. 178 to Pr. 189 Input terminal function selection] may affect the other functions.
Please make setting after confirming the function of each terminal.

*8  Same function can be assigned to two or more terminals. In this case, the logic of terminal input is OR.

*9  The priorities of the speed commands are in order of jog, multi-speed setting (RH, RM, RL, REX) and PID (X14).

*10 When the X10 signal (FR-HC, MT-HT, FR-CV connection - inverter operation enable signal) is not set or when the PU
operation external interlock (X12) signal is not assigned at the [Pr. 79 Operation mode selection = 7], the MRS signal shares
this function.

*11  Use common terminals to assign multi-speeds (7 speeds) and remote setting. These cannot be set individually.
(Common terminals are used since these functions are designed for speed setting and need not be set at the same time.

*12 When V/F switching (X18) signal and load pattern selection forward rotation reverse rotation boost (X17) signal are not

assigned in (A700), the RT signal shares this function. ([Pr: 81 Number of motor poles = 12, 14, 16, 18, 20])
In this case, V/F control is valid in the second function.
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(2)

Response time of each signal

The response time of the X10 signal is within 2ms.
However, when the X10 signal is not assigned at the
[Pr. 30 Regenerative function selection = 2] (FR-HC, MT-
HC, FR-CV connection), the response time of the

MRS signal is within 2ms in (A700)(F700), and [P

17 MRS input selection] is invalid.

[Pr. 30]
Setting

MRS
Assignment

X10
Assignment

Response Time

MRS

X10

[Pr.17]

O

X

Within 2ms

Invalid

Within 2ms

Within 20ms

Within 2ms

Valid

Otherthan
2

Within 20ms

Valid

O|X|0O|0O|X

O|O|X |0l O

Within 20ms

Valid

(3)

Response time of X10 signal and MRS signal in

is within 2ms.
Changing the control logic

The input signals are set to sink logic (SINK) when
shipped from the factory.

In sink logic, a signal switches ON when a current
flows from the corresponding signal input terminal.
Terminal SD is common to the contact input signals.
In source logic, a signal switches ON when a current
flows into the corresponding signal input terminal.
Terminal PC is common to the contact input signals.

@ Current flow concerning the input/output signal
when sink logic is selected

Sink logic

Current GZ_,\, Sink
STFE 1 — E connector
/—(

«—

STR
— (R ——

@ Current flow concerning the input/output signal
when source logic is selected

Source logic
|pc

PN

Current
,_|STF : |—H— O | Source
— ) Ii:::l connector

€=
—* |sTR Bt
~ 0 RIB—
=
I
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1) Changing the control logic for

To change the control logic, the jumper connector
on the back of the control circuit terminal block
must be moved to the other position. (The output
signals may be used in either the sink or source
logic independently of the jumper connector
position.)

(@) Loosen the two installation screws in both
ends of the control circuit terminal block.
(These screws cannot be removed.)

Pull down the terminal block from behind the

control circuit terminals.

(b) Change the jumper connector set to the sink
logic (SINK) on the rear panel of the control
circuit terminal block to source logic
(SOURCE).

(c) Using care not to bend the pins of the drive
unit's control circuit connector, reinstall the
control circuit terminal block and fix it with the
mounting screws.

*1  Make sure that the control circuit connector is
fitted correctly.

*2  While power is ON, never disconnect the control
circuit terminal block.

2) Changing the control logic for

To change the control logic, the jumper connector
above the control terminal must be moved to the
other position.

Change the jumper connector in the sink logic
(SINK) position to source logic (SOURCE)
position using tweezers, a pair of long-nose pliers
etc.

Change the jumper connector position before
switching power ON.

For FR-D700

For FR-E700
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1.4.5 Run and stop (STF, STR, STOP)

To start and stop the motor, first switch ON the input power
of the inverter (turn ON the MC at the operation-ready
when there is an MC on the input side). Then start the
motor with the forward or reverse rotation start signal.

(1) Two-wire type (STF, STR)
A two-wire type connection is shown below.
1) Forward/reverse rotation signal is used as both

Forward

rotation start
Reverse
rotation start

Output frequency
o o Reverse Forward

5‘ ? rotation rotation

Two wire-type connection

~

~

~

~

the start and stop signals. Turn ON either of the
forward and reverse rotation signals to start the
motor in the corresponding direction. Switching
ON or OFF both the start signals during operation
will decelerate the inverter to a stop.

The speed setting signals may either be given by
entering 0 to 5VDC across the frequency setting
input terminal 2-5, by setting three speed [Pr: 4 to
Pr. 6] (high, middle, low speeds), etc.

(For multi-speed operation, refer to page 48.)
After the start signal has been input, the inverter
starts operating when the frequency setting signal
reaches or exceeds the [Pr. 13 Starting frequency).
If the motor load torque is large or the [Pr. 0 Torque
boost] setting is small, operation may not be
started due to insufficient torque until the inverter
output frequency reaches about 3 to 6Hz.

If the [Pr. 2 Minimum frequency] is set to 6Hz, for
example, merely entering the start signal causes
the running frequency to reach the minimum
frequency of 6Hz according to the [Pr 7
Acceleration time).

To stop the motor, operate the DC injection brake
for the period of time set in [Pr. 11 DC injection
brake operation time] at not more than the DC
injection brake operation frequency or at not more
than 0.5Hz.

To disable the DC injection brake function, set 0 in
either of [Pr. 11 DC injection brake operation time)] or
[Pr. 12 DC injection brake voltage).

In this case, the motor is coasted to a stop at not
more than the frequency set in [Pr. 10 DC injection
brake operation frequency]l or at not more than
0.5Hz (when the DC injection brake is not
operated).

If the reverse rotation signal is input during
forward rotation or the forward rotation signal is

Start signal j’; F
FonNard/E STR Inverter
reverse

signal

—

Tc

22

> o
: 55 /N
. Ti S o I
— o g s
I [ < 58| !
| Iy agg | |

| £
ON ! i S s ON
ON STR ON

Two wire-type connection

(LPr. 250 = 9999]) (LPr. 250 = 8888])
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input during reverse rotation, output
characteristics change without going through the
stop mode.

(2) Three-wire type connection (STF, STR,
STOP) (mmon

A
1)

2)

4)

5)

three-wire type connection is shown below.

Turn ON the STOP signal to enable the start self-
holding function. In this case, the forward/reverse
rotation signal functions only as a start signal.

If the start signals STF (STR) are turned ON once,
then OFF, the start signals are kept ON and starts
the inverter. When changing the direction of
rotation, turn STR (STF) signal ON once and then
OFF.

The inverter is decelerated to a stop by turning
OFF the STOP signal once. For the frequency
setting signal and the operation of DC injection
brake at a stop time, refer to paragraphs 2) to 4) in
(1) Two-wire type connection.

When the signal JOG is turned ON, terminal
STOP signal is invalid and JOG operation has
precedence.

If MRS signal is turned ON, the self-holding
function is not deactivated.

(3) Start signal selection

[Pr. 250] Setting Inverter State
STF | STR 1000 to 1100s,
0 to 100s, 9999
8888
OFF | OFF Stop
- Stop
OFF ON Reverse rotation
ON OFF Forward rotation Forward rotation
ON ON Stop Reverse rotation

Stop Start

-
Inve r H T
ertel E 5 Inverter

Forward rotation
Ireverse rotation

Reverse Forward

<
S
g
[
<
2
s
e

{m

Output frequency

STF

D

Reverse Forward
rotation  rotation

Output frequency

STR

STOP ON

STOP ON |

Three wire-type connection

[Pr. 250 = 9999]

f T
f
| [
! } | [
| | | [
} . | ! b |
oN [ | ﬁ” | ﬁ’” !
h L | STF 1
I HON ! I
I STR ON
} I:l I 0 *
|
1 |
OFF OFF

Three wire-type connection
Example Example

(LPr. 250 = 8888])
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DC Injection Brake and Coasting to Stop

SPECIFICATIONS

Operation
Mode

DC injection Brak

External Operation or Combined Operation
When [Pr. 79 =0, 2, 3]

PU Operation or Combined Operation
When [Pr. 79 =0, 1, 4]

Terminals STF (STR)
turn OFF ™

Terminals STF (STR)
trun ON 2 and 0V
across terminals 2-5

STOP key

Set frequency
changed to OHz

DC injection brake
enabled

DC injection brake
operated at not more than
[Pr. 10 DC injection brake
operation frequency)

DC injection brake
at 0.5Hz or less

DC injection brake
operated at not more than
[Pr: 10 DC injection brake
operation frequency)

DC injection brake
at 0.5Hz or less

DC injection brake
disabled

Coasting to stop
at not more than
[Pr. 10 DC injection brake
operation frequency)

Coasting to stop
at 0.5Hz or less

Coasting to stop
at not more than
[Pr: 10 DC injection brake
operation frequency)

Coasting to stop
at 0.5Hz or less

*1  Also stopped by the STOP key. (Refer to page 382.)
*2  For multi-speed operation, the same operation is performed when RH, RM, RL signals are OFF.
With DC injection brake Without DC injection brake
A DC injection brake
> not operated
o |[pr 13
Q| Start frequency] [Pr. 10
* .. . . N
g 1 DC injection brake operation frequency] ~
= Hz™
3| 05Hz, SHz 54, 0.5Hz [ \
5 — —! T > t
() Coasted
0.5s 0.5s \ to W
. [Pr. 11 RN
Start signal [[j)D(’: iffection brake DC injection brake
terminal ON upei‘d;ion time ON i)peralinn time) ON
Across STF-SD [ "3 [ * [
Across STR-SD »‘»« ﬂ»« b _’H‘_ “— “—
About 20ms
About 20ms About 20ms 2 About 20ms About 20ms About 20ms
Start/Stop Timing Chart (for two-wire type)
Start signal switched ON
t while DC injection brake [Pr.10 DC injection brake operation frequency] *4
3 is being operated
= [Pr. 13 Forward BN
& Start - rotation
2 |frequenay]™t [Forward / . "\ 3Hz With DC injection brake
S | 05Hz / rotation 0.5Hz /osHz/ N\ K
=3 — — >t
3 0.5Hz \ ' ,J N /
3Hz B
~_ /
Reverse + 0.5s
rotation [Pr.11 DC injection brake operation time] *3
About About 20ms About 20ms
Start signal 20ms
terminal ON ON
Across STF-SD
Across STR-SD ON ON
About 20ms About 20ms

*1
*2
*3
*4

*5

are the initial values.

Forward-Reverse Rotation Switch-Over Timing Chart
The [Pr. 13 Starting frequency] (initial value 0.5Hz) may be set between 0 and 60Hz.

If the next start signal is given during DC injection brake operation, the DC injection brake is disabled and restart is made.
The [Pr. 11 DC injection brake operation time] ( initial value 0.5s) may be set between 0 and 10s.
The frequency at which the motor is coasted to a stop is not more than the [Pr. 10 DC injection brake operation frequency] (initial
value is 3Hz; may be set between 0 and 120Hz) or not more than 0.5Hz.
The settings of [Pr. 13 Starting frequency), [Pr. 11 DC injection brake operation time], and [Pr. 10 DC injection brake operation frequency)
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1.4.6 Relationships between frequency setting input signals and output frequencies

(10, 10E*, 2, 5, 1*, 6%, 4, AU)

(*(E700)(D700) do not have terminal 10E nor terminal 1.)
(*Terminal 6 is available only in the with FR-A7AZ.)

The analog frequency setting input signals that may be (1) Voltage input (10, 10E*, 2, 6*, 4, 5)

entered are voltage and current signals.

For the relationships between the frequency setting input (*(E700)(D700) do not have terminal 10E.)

voltages (currents) and output frequencies, refer to the (*Terminal 6 is available only in the with FR-
following diagram. The frequency setting input signals are A7AZ.)

rti | to th tput fi ies. Note that when th
proportionat fo fhe output frequencies. TWote thal when the Enter the frequency setting input signal of 0 to 5VDC

input signal is | than the starting fi th tput
If?g;u:r:%;aofltsh:is:ve:; is%:: ing frequency, the outpu (or 0 to 10VDC) across terminals 2 (or 4)-5. The

. . . . i tput frequency is reached when 5V
If the input signal of 5VDC (or 10V, 20mA) or higher is maximurm ou . .
entered, the output frequency does not exceed the (10V) is input across terminals 2 (or 4)-5. When using
maximum output frequency. with FR-A7AZ, terminal 6 is available for
frequency setting input.
The power supply used may either be the inverter's

the built-in power supply.

built-in power supply or an external power supply. 2

The internal power supply outputs 5VDC across (@)

. terminals 10-5, or 10V across terminals 10E-5. [
requency

setttinst;_ . ® For operation at 0 to 5VDC, set [Pr: 73 Analog input g

oWtk selection] to 0 to 5VDC input. Use terminal 10 for =

(&)

L

o

(72}

gain
. y
{ 0to 5V 2

DC 5

Auxiliary (
input

i

r
i

Terminal 4 *)

® For operation at 0 to 10VDC, set [Pr. 73] to O to
input (-)

10VDC input. Use terminal 10E for the built-in
power supply.

+10V 10E
o
0 to 10V 2
DC 5

Analog Input Block Diagram
(2) Current input selection (2%, 4, 5, AU)

Frequency at 5V
input (or 10V, 20mA) |

(1 to 400Hz) 3
T Maximum (*Current input with terminal 2 is not available for
= frequency limit | Input voltage
g (0 to 400Hz) | is proportional v E700 D700)
S fequommy o Py e 560 To automatically perform operation under constant
= . - r. 126(905) .
= (0 to 120Hz) Eﬁ,, ,l] pressure or temperature control using a fan, pump
S .
g Starting frequency P 2] etc., enter the controller output signal of 4 to

(Orosoma 1~ T | 20mADC across terminals 4 (or 2)-5.

0 Frequency setting signal 5V [Pr. 73] AU signal must be turned ON to use terminal 4.
10V . . . .
(2(0mA)) When the multi-speed signal is input, the current

input is ignored.
Relationships between Frequency Setting Inputs

and Output Frequencies Automatic/manual signal switching
P a AU OFF
| | Manual
M | ti 10 Automatic gﬁergson
anual operation Operation | gperation )
Frequency setting potentiometer g Inverter 410 20mA (0 to 10V)

Automatic signal

4 to 20mADC 4

Manual-Automatic Switching
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Auxiliary input (1, 5)

The compensation signal can be input to the main
speed setting (terminals 2 (or 4)-5) for synchronous/
continuous speed control operation, etc.

Terminals 1-5: 0 to =10VDC, £5V

Functions of terminal 1 varies with the [Pr. 73] setting.
(a) The [Pr. 73] setting is 0 to 3, 6, 7 (initial value
is 1)
The voltage signal across terminals 1-5 is
added to the voltage signal (positive) across
terminals 2 (or 4)-5. If the result of addition is
negative, it is regarded as 0 and the motor
comes to a stop.

(3)

Output frequency

A

< 2.5V (5V) across

terminals 2 (or 4)-5

0V across
terminals 2 (or 4)-5

/

/

_/

-5V —25V
(—10V) (~5V)

0 +25V +5V--Terminal 1
(+5V) (+10V)

Forward rotation
When

STF-SD
is ON

K

Forward rotation

L
(b) When the [Pr. 73] setting is 10 to 13, 16, 17

The polarity reversible operation function is
selected. The voltage signal across terminals
1-5 is added to the voltage signal (positive)
across terminals 2 (or 4)-5. A positive addition
result start forward rotation (if terminal STF is
ON) and a negative result starts reverse
rotation (if terminal STF is ON).

Output frequency
2.5V (5V) across
g/terminals 2 (or 4)-5

0V across
terminals 2 (or 4)-5

+2.5V 45V - Terminal 1
(+5V) (+10V)

AN

is ON |

Reverse rotation 3 Forward rotation

The compensation signal of terminal 1 can also be
added to the multi-speed setting or 4 to 20mA current
input.
Inverter Output According to Start Signal and Auxiliary
Input Terminal Polarity

Added Start Signal Input
[sPr. 73] Command 9 P
etting Voltage STF STR
+ Forward Reverse
0t03,6,7 rotation rotation
- Stop Stop
+ Forward Reverse
10 to 13, 16, rotation rotation
17 _ Reverse Forward
rotation rotation
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1) Multi-speed input compensation

Setting 1 in [Pr28 Multi-speed input compensation
selection] (initial value 0) adds voltage of terminal 1
to multi-speed operation on page 48.

2) Override
For the above compensation input, the fixed
compensation amount is applied to each speed.
Using the override function easily varies each
speed equally.
Set any of 4, 5, 14, 15 in [Pr73] to use the
override. The override allows the multi-speeds
set in the parameters, analog input across
terminals 1-5, or current input across terminals 4-
5 to be changed at a constant rate between 50%
and 150% (when initial value is set) according to
the external analog signal input to across
terminals 2-5.

How to find each speed (frequency (f))

= e
f = fpr. x 1700 [Hz]

for. : speed setting value [Hz]

Multi-speed
[ Terminal 1-5 analog input J

Current across terminals 4-5

o : override compensation amount [%]
(terminal 2-5 analog input)

3
€
3 150%
£
<
S 100%
3
c
& 50%
o
O i I
0 25 5V - Terminal 2
®) (10v)
Override Setting Signal and
Compensation Amount
4 High speed )
_____ Compensation range
~N by override
o S
- Middle speed
e !/ Xootwo )
(]
3
= . A
2 Low speed
S
Q.
'05’ _____
o]
> t
Multi-speed Override Operation
MCCB Motor  Conveyor
Power Invert b —
cupply —————  Inverter OROM0
Forward rotation STF
Reverse rotation STR

SD
Override

RH setting signal

Speed
; RM
selection
RL

Override connection diagram



(4) Frequency resolution

The running frequency of the inverter can be set by
the analog input to the frequency setting input
terminal and the digital input from the operation panel
or parameter unit. The operation panel allows setting
in increments of 0.01Hz up to 100Hz and 0.1Hz at
more than 100Hz, and the parameter unit allows
setting in increments of 0.01Hz from its numeric
keypad.

1) Output frequency resolution
For the output frequency resolution Afour, refer to
the common specifications on page 8.
The output frequency resolution does not change
if the output frequency varies between 0 and
400Hz.

Output
frequency

:r Afout

v

Set frequency

Output frequency resolution
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2) Set frequency resolution
The set frequency resolution for the digital input is
determined by the number of digits set by the
operation panel (parameter unit). The set
frequency resolution for the analog input is
determined by the number of analog-to-digital
converter bits.

Input Condition

Set Frequency Resolution Af

Analog input '

Terminals 2-5
Terminals 12 -5
Terminals 4-5
Terminals 6 -5

For set frequency resolution, refer to
page 8 and page 92.

Digital input

(setting from operation
panel, parameter unit,
or RS-485 terminal)

Af = 0.01Hz (Af = 0.1Hz at 100Hz or
more for operation panel)

Digital input ™
(setting from option)

Depends on the setting resolution of
the FR-A7AX (16 bit digital input).

*1

*2
*3

Since the frequency resolution in the inverter is 0.01Hz,
control cannot be exercised if the resolution setting is
less than 0.01Hz.

do not have terminal 1.

Terminal 6 is available in the with FR-A7AZ.

SPECIFICATIONS




SPECIFICATIONS

(5) Function assignment to analog input terminal 1, terminal 4, and terminal 6 (FR-A7AZ)

Functions of terminal 1, terminal 4, and terminal 6
(FR-A7AZ) of analog input can be selected and
changed by parameter.
For the terminal 1, terminal 4, and terminal 6 (FR-
A7AZ) used for analog input, frequency (speed)

command, torque command, etc. can be selected. In
addition, functions change according to the control

mode.

[Pr.] Name Initial Value Setting Range Description
High resolution analog input Selection of terminal 6 function
406 ) 9999 0,2to 6, 9999
selection [AZ (refer to the table below)
. . . Selection of terminal 4 function
858 Terminal 4 function assignment 0 0,1, 4,9999
(refer to the table below)
. . . Selection of terminal 1 function
868 Terminal 1 function assignment 0 0 to 6, 9999
(refer to the table below)
® Terminal 1 function according to control
Pr. 868 V/F Control, Real Sensorless Vector Control, Vector Control
[ r‘tt' 1 Advanced Magnetic Flux Vector Control ector Lontro
s Vector Control Speed control Torque control Position control
0
(initial Frequency setting auxiliary Speed setting auxiliary Speed limit auxiliary —
value)
1 — Magnetic flux command Magnetic flux command Magnetic flux command
9 . Regenerative torque . Regenerative torque limit
limit ([P 810 = 11) [Pr: 810 =1]
3 . . Torque command .
(LPr. 804 = 0]
4 Stall prevention operation level Torque limit Torque command Torque limit
input [Pr 810 = 1] (LPr: 804 = 0] [Pr 810 = 1]
Forward/reverse rotation
5 — — speed limit —
(lPr. 807 = 2]
6 . Torque bias input . .
[Pr 840 =1, 2, 3]
9999 — — — —
® Terminal 4 function according to control
[Pr. 858] VIF Control, Advanced Real Sensorless Vector Control, Vector Control
Setting | Magnetic Flux Vector Control Vector Control
Speed control Torque control Position Control
(in(i)tial Frequency command Speed command Speed limit .
value) (AU signal-ON) (AU signal-ON) (AU signal-ON)
1172 — Magnetic flux command Magnetic flux command Magnetic flux command
e . . . Torque limit Torque limit
4172 Stall prevention operation level input —
[Pr: 810 = 1] [Pr 810 = 1]
9999 — — — —
— : No function

*1  When the same value (1 or 4) is set in [Pr: 868, 858], terminal 1 is made valid and terminal 4 has no function.
*2  When [Pr. 858 = 1, 4], functions of terminal 4 become valid independently of whether the terminal AU is ON or OFF.
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® Terminal 6 function according to control(FR-A7AZ)

SPECIFICATIONS

V/F Control, Real Sensorless Vector Control, s e
ector contro
[Pr.406] Advanced Vector Control
. . Remarks
Setting Magnetic Flux
Speed control Torque control | Position Control
Vector Control
Speed Speed command and speed
0 Frequency command P Speed limit — limit are not available with
command )
terminal 2.
Regenerative Regenerative ) .
. . Regenerative torque limit is not
2 — torque limit — torque limit ] . )
available with terminal 1.
([Pr- 810 = 1]) ([Pr- 810 =1])
3 Torque command Torque command is not
([Pr. 804 = Q]) available with terminal 1.
Stall prevention operation level
. . . input and torque limit are not
Stall prevention Torque limit Torque command Torque limit ) . )
4 i . available with terminal 1 or 4.
operation level input ([Pr- 810 = 1)) ([Pr. 804 = Q]) ([Pr. 810=1]) )
Torque command is not
available with terminal 1.
Forward/reverse Forward/reverse rotation speed
5 — — rotation speed limit — limit is not available with
([Pr. 807 = 2]) terminal 1.
6 Torque bias Torque bias is not available with
([Pr- 840 =1, 2, 3]) terminal 1.
9999
(initial — — — — Terminal 6 is invalid.
value)
— : No function

* Function assigned to terminal 1, 2, and 4 inputs become invalid if overlapping function is assigned to terminal 6.
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1.4.7 External frequency selection (REX, RH, RM, RL)

Up to 15 speeds may be selected according to the *1  Assign function of 15-speed select signal (REX) by
combination of REX !, RH, RM and RL signals, and multi- setting 8 in any of [Pr. 178 to Pr. 189 Input terminal function
speed operation can be performed as shown below by selection]. )
turning ON STF (STR) signal. *2  Each of the multiple speeds may be compensated for by
Speeds (frequencies) may be specified as desired as listed the external analog signal in (F700).
below. *3 Has precedence over the main speed setting signal (0 to
5V, 0 to 10V, 4 to 20mADC).
i~ Speed 1
I: (High speed) Speed 5
2 |\ Speed 2 A Speed 10
Kl Middle speed) a— -
§ Speed 3 Speed 4 Do g \
é '\ (Low speed) ! i i Speed 7 g ‘ : :
5 I i I 0 8 Speed 8 | | | |
S |l ! : — £ . Speed 14
! ! i ! | ' | i Time -
RH-_ON - [[ON [ONi ON | 5—;; Lol \SpeedS
RM oL ; [ONT ON] 3L R R >
RL ON ON - ' [ONI[ON[ON[ON Time
RM—.__ . [ONJON] = [ON]|ON]
RL 3 \\ \ \\ \
= [ONJON[ON]ON]ON[ON[ON]ON]
Multi-speed setting
Terminal Input Set Frequency
Speed REXT RR T RM | RL [Pr] Range Remarks
Speed 1
(high speed) OFF | ON | OFF | OFF [Pr. 4] 0 to 400Hz
Speed 2
(middle speed) OFF | OFF | ON | OFF [Pr. 5] 0 to 400Hz
Speed 3
(low speed) OFF | OFF | OFF | ON [Pr: 6] 0 to 400Hz
Speed 4 OFF | OFF | ON | ON (Pr. 24] 0 to 400Hz, 9999 fgggi‘g value of [Pr: 6] when [Pr. 24 =
Speed 5 OFF | ON | OFF | ON (Pr: 23] 0 to 400Hz, 9999 359“9']”9 value of [Pr: 6] when [Pr: 25 =
Speed 6 OFF | ON | ON | OFF (Pr. 26] 0 to 400Hz, 9999 fgggi‘g value of [Pr: 5]when [Pr. 26 =
Speed 7 OFF | ON | ON | ON (Pr 27] 0 to 400Hz, 9999 359“9']”9 value of [Pr: 6] when [Pr: 27 =
Speed 8 ON | OFF | OFF | OFF |  [Pr232] | 0to400Hz, 9999 fgggi‘g value of [Pr: 6] when [Pr: 232 =
Speed 9 ON | OFF | OFF | ON [Pr233] | O to 400Hz, 9999 359“9']”9 value of [Pr: 6] when [Pr: 233 =
Speed 10 ON | OFF | ON | OFF | [Pr234 | 0to400Hz, 9999 fgggi‘g value of [Pr: 5] when [Pr: 234 =
Speed 11 ON | OFF | ON | ON [Pr235] | O to 400Hz, 9999 359“9']”9 value of [Pr: 6] when [Pr: 235 =
Speed 12 ON | ON | OFF | OFF | [Pr236] | 0to400Hz, 9999 fgggi‘g value of [Pr: 4] when [Pr: 236 =
Speed 13 ON | ON | OFF | ON [Pr237] | 0 to 400Hz, 9999 359“9']”9 value of [Pr: 6] when [Pr: 237 =
Speed 14 ON | ON | ON | OFF | [Pr238] | 0to400Hz, 9999 fggt;]”g value of [Pr: 5] when [Pr: 238 =
Speed 15 ON | ON | ON | ON [Pr239] | O to 400Hz, 9999 359“9']”9 value of [Pr: 6] when [Pr: 239 =
Frequency 0 to maximum
External setting OFF | OFF | OFF | OFF setting .
] setting value
potentiometer
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*1  When the frequency setting potentiometer is connected,
the input signal of the frequency setting potentiometer is

Inverter

Power ignored if the multi-speed select signal is switched ON.
supply —> (This also applies to the 4 to 20mA input signal.)
H(
Forward
rotation
Reverse
rotation “
Frequency
setting
Multi-speed potentiometer
selection
Setting example 4
. Terminal Input Running
Speed [Pr.] Setting REX RH RM RL Frequency (Hz)
Speed 1 (high speed) [Pr. 4] 60Hz OFF ON OFF OFF 60 n
Speed 2 (middle speed) [Pr. 5] 30Hz OFF OFF ON OFF 30 4
Speed 3 (low speed) [Pr. 6] 10Hz OFF OFF OFF ON 10 9
Speed 4 [Pr: 24] 15Hz OFF OFF ON ON 15 E
Speed 5 [Pr: 25] 9999 OFF ON OFF ON 10 3
Speed 6 [Pr: 26] 9999 OFF ON ON OFF 30 E
Speed 7 [Pr 27] 9999 OFF ON ON ON 10 (&)
Speed 8 [Pr 232] 9999 ON OFF OFF OFF 10 E
Speed 9 [Pr: 233] 9999 ON OFF OFF ON 10 7
Speed 10 [Pr: 234] 9999 ON OFF ON OFF 30
Speed 11 [Pr: 235] 9999 ON OFF ON ON 10
Speed 12 [Pr: 236] 9999 ON ON OFF OFF 60
Speed 13 [Pr: 237] 9999 ON ON OFF ON 10
Speed 14 [Pr: 238] 9999 ON ON ON OFF 30
Speed 15 [Pr: 239] 9999 ON ON ON ON 10
1.4.8 Jog operation (JOG signal)
(1) Jog operation using external signals
Jog operation can be started/stopped by turning ON Jog frequency [Pr: 15]
the JOG signal* and turning ON/OFF the start signal
STF or STR. . . DC injection brake
Jog frequency and JOG acceleration/deceleration A f;;ﬁ;d 3Hz
timg can be changed using [Pr: 15] (initial value 5Hz, f?:(;zlgncy .t
variable between 0 and 400Hz) and [Pr. 16] (initial (Hz)
value 0.5s, variable between 0 and 3600s). Reverse /
(2) JOG operation using operation panel or
parameter unit 10650 sl | - |
Also, the PU operation mode of the operation panel Forward Y
or parameter unit may be used to perform Jog rotation STF-SD
operation. E:avggiesm-so ON

In this case, the Jog frequency is set in [Pr. 15] and
Jog acceleration/deceleration time in [Pr. 16] and the
forward and reverse rotation keys are used to
perform Jog operation.
In the Jog operaton mode, multi-speed
compensation and polarity reversible operation are
invalid.

* Set "5" to any of [Pri78 to Pri84 Input terminal function

selection] to assign JOG signal in ( E700)( D700).
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1.4.9 External thermal relay input (OH)

To protect the motor against overheat, use the OH signal
when using an external thermal relay or the built-in thermal
protector of the motor.

When the thermal relay operates, the inverter trips and
outputs the fault signal (E.OHT).

For the terminal used for OH signal input, assign the
function by setting 7 in any of [Pr 178 to Pr. 189 Input
terminal function selection).

Thermal relay protector

Inverter

External thermal relay input
connection example

A thermal protector is provided for a vector control
dedicated motor (SF-V5RU).

When using the motor dedicated for vector control (SF-
V5RU) in , assign OH (external thermal input) signal
to the CS terminal. [Pr. 186 = 7]

Connect a 2W1k Q resistor between the terminal PC and
CS (OH).

Inverter

PC
CS(OH)
SD

Connection of the thermal relay
protector of the SF-V5RU

Install the resistor pushing it against the bottom part of the
terminal block so as to avoid a contact with other cables.
Refer to page 37 for details of [Pr. 186 CS terminal function
selection).

CS(OH)

PC
Control circuit
terminal block

\—— Resistor (2W1k Q)

1.4.10 Thermistor input (PTC) (A700) (F700) (10, 2) (D700) (TH1*, TH2*)(A700

(*Terminal TH1, TH2 are available only in the with FR-A7AZ.)

(1) When using PTC signal ((A700)(F700))

Built-in PTC thermistor output of the motor can be input to
the PTC signal (terminal AU).

For the terminal used for PTC signal input, assign the
function by setting 63 in [Pri84 AU terminal function
selection] and also set the AU/PTC switchover switch to the
PTC terminal function.

When the overheat status of the motor is detected for 10s
or more by the PTC thermistor input, output from the
inverter is shut off and PTC thermal alarm signal (E.PTC) is
output.

The input specifications of the PTC thermistor are shown
below.

PTC Thermistor Resistance
Motor Temperature Q)
Normal 0 to 500
Boundary 500 to 4k
Overheat 4k or higher

*1  When the PTC signal was not assigned to [Pr. 184] and
the AU/PTC switchover switch was set to the PTC
terminal function, the function assigned to the AU
terminal is always OFF. Reversely, when the PTC signal
was assigned to [Pr. 184] and the AU/PTC switchover
switch was set to the AU terminal function, a PTC
thermal error (E.PTC) occurs since the function is always
in a motor overheat state.

*2  When you want to input a current, assign the AU signal to
the other signal.

Inverter

PTC thermistor input
connection example

P I L
Inverter

r

PTC |

AU/PTC switchover switch
Factory-set to "AU".

Set to the "PTC" position to
validate the PTC signal input.
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(2) When using terminal 10 and 2((D700))

Inverter
Motor

Terminal 2 and terminal 10 are available for inputting of
motor built-in PTC thermistor output.

For the power supply terminal of PTC thermistor input, do
not use power supply other than terminal 10 (external
power supply, etc). PTC thermistor does not work properly.
When the PTC thermistor input reaches to the resistance PTC thermistor input connection
value set in [Pr. 561 PTC thermistor protection level], inverter

outputs PTC thermistor operation error signal (E.PTC) and

trips. Thermistor

Check the characteristics of the using PTC thermistor, and resistance

set the resistance value within a protection providing A
temperature TN, just around the center of R1 and R2 in a |

right figure. If the [Pr. 561] setting is closer to R1 or R2, the 'l Thermistor curve
working temperature of protection goes higher (protection R2 f--------- ]

works later), or lower (protection works earlier).

PTC thermistor resistance can be displayed in operation pr361 '
panel, parameter unit (FR-PU07), or RS-485 Ri E _____

communication when PTC thermistor protection is active

> Thermistor
temperature

//
Temperature-resistance
([Pr: 561 # "9999")). existing range  TN-AT -1 \TN*'AT
TN: Rated operational temperature

PTCthermistor characteristics

Initial
Pr. Name Setting Range Description
[Pr] Value g Rang P
Set the level (resistance value) for PTC
. . 0.5 to 30kQ2 . . .
561 PTC thermistor protection level 9999 thermistor protection activates.
9999 PTC thermistor protection is inactive.

*1  When using terminal 2 as PTC thermistor input ([Pr: 561 # "9999"]), terminal 2 is not available for analog frequency command.
Also unavailable when using terminal 2 for PID control and Dancer control. When PID control and Dancer control is not active
([Pr: 128 PID action selection = "0"]), terminal 4 functions as follows.
When [Pr. 79 = "4"] or in external operation mode......... Terminal 4 is active whether AU signal is ON/OFF
WheN [Pr: 79 = "3"] et Terminal 4 is active for frequency command when AU signal is ON
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(3) When using terminal TH1 and TH2(FR-
ATAZ) ((A700))

When using a dedicated motor with thermistor for vector
control (SF-V5RUOOOOOT/A), feeding back the motor
temperature detected by the motor side thermistor to the
inverter can reduce fluctuation of torque generated due to
temperature.

Torque accuracy is £3%.
Also, when [Pr. 407 = "9999"], thermal protection function

by the motor thermistor is valid.

When [Pr. 407 = "9999"] (initial value), thermal protection
function by motor thermistor is not activated.

(Electronic thermal relays operate following the current
value set in [Pr.9 Electronic thermal O/L relay).)

When the motor temperature remains at 145°C for 10s, the
inverter protection function (E.THM) activates to shut off
the inverter output.

When the motor temperature goes below -30°C during
operation, the inverter protection function (E.THM)
activates to shut off the inverter output. Motor thermal
(E.THM) does not occur during a stop.

When operation is performed with thermal protection

Inverter

Motor

ot T 1 v 1
Three-phase —TX_————To_—+— R/L1 uge
(v [
AC power —X _{ —+———7o__ )S/L2
supply : X b : H e
J J

Connection diagram of the motor thermistor
dedicated for vector control with thermistor
* When calibrating the thermistor, change the thermistor
calibration status switch.

Layout of terminals in FR-A7AZ

Terminal . e
function valid without a thermistor or in the calibration Symbol Terminal Name Description
status, protection function activates to shut off the inverter THA1 Thermistor input 1 Input the motor side
output. TH2 Thermistor input 2 thermistor output signal.
Since a dedicated motor with thermistor has no thermal Thermistor When calibrating at

. installati h th
protector, always set a value other than "9999" in [Pr. 407 SwW2 calibration ms,a aton, ¢ ange, °
) switch to place the inverter
Motor temperature detection filter] to make the thermal status switch . -
in calibration status.
protection function valid. When the setting remains "9999",
motor protection is not activated.
Initial Setting L.
[Pr.] Name Description
Value Range
Set the response level to detect motor temperature.
. In normal condition, set it around 30s.
Motor temperature detection 0 to 100s
407 ) 1 If the response level is not satisfactory, decrease
filter{ Az the setting value.
9999 Motor thermistor input invalid
408 Motor thermist oo 0 0 SF-V5RUO OO OOT
otor thermistor selection[AZ] 1 SFVARULI LA
Motor temperature detection Calibration value for an inverter and FR-A7AZ
C29(925) 100% 0 to 200% ) )
calibration (analog input)[AZ_ (thermistor interface).
@ Thermistor calibration method [C29(Pr.925)]
Perform calibration of the inverter and FR-A7AZ
(thermistor interface) before starting the motor at

installation. Calibration must be performed at installation.
1) Set the thermistor calibration status switch (SW2)
to the line to place the FR-A7AZ in the calibration
status.
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2) Read [C29 (Pr. 925)] and set the compensation (b) Calibration using the parameter unit (FR-
value. PUO07)
(a) Compensation using the operation panel
(FR-DUO?) SET;';FNSOMODE
' '925 Read Pr. 925 in parameter setting mode.
m Select C29 in parameter setting mode. <READ>

m Current compensation command value 935 0
is displayed. *1 Set<WRITE>

JL Ext<READ> |
@ "102.7" and "C29" are &

m m alterrlately cji_splayed, 925 Current compensation
then "102.7" is set as » 0 J_ setting

v compensation value. 101.0% —
Ext 102.7% ——— Current compensation
@ ~—__  command value
*1  Take caution not to turn ()} at this point. {}

925

0
[— | » 101.0%
Ext 102.7%

& WRITE

n
925 Z
0 "102.7" is set as compensation O
102.7% value. |:
Completed <
_— , . o
— Adjusting a compensation value as desired TS
|| O
m
o
925 »n
0 Qo )
N 99.2% Input "99.2" using a numerical key

Ext 102.7%

¥ =

925
géog% "99.2" is set as compensation value.
Completed

3) After compensation, reset the thermistor

calibration status switch (SW2) to the original
position.
Always return the SW2 to the original position
after calibration. Starting the motor in the
calibration status results in motor thermal (E.
THM), shutting off the inverter output.

SW2

_
=,
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1.4.11 Second function selection signal, third function selection signal (RT, X9 )

Second (third) function can be selected with the RT (X9)
signal.

When the RT signal turns ON, the second function
becomes valid.

When the X9 signal turns ON, the third function becomes
valid.

For RT signal, set "3" to any of [ Pr.178 to 189 Input terminal
function selection ] to assign the function. For X9 signal, set
"9" to any of [ Pr.178 to 189 Input terminal function selection ]
to assign the function.

(*X9 is not available for the (F700)(E700)(D700).)
The second (third) function has the following applications.
1) Switching between normal use and emergency
use
2) Switching between heavy load and light load
3) Changing of acceleration/deceleration time by
broken line acceleration/deceleration
4) Switching of characteristic between the main
motor and sub motor
You can set the operating condition (reflection timing) for

second (third) function with [Pr:155] in :

The function immediately activates by turning ON/OFF the

RT signal in (D700).

Setting Range
[Pr] Name \nitial %‘;‘;‘gg Description A700 E700
F700 D700
0 Second (third) function is immediately made
. . valid with ON of the RT (X9) signal.
RT signal function - —— - -
155 validity condition 0 Second (t_hlrd) functlon is valid only during the 1o _
selection 10 RT (XQ) S|gr1al is ON e}nd constantlspeed
operation. (invalid during acceleration/
deceleration)
[Pr155= 0] (initial value)
Inverter -
o
fe
(0]
>
g l
Start STF (STR) E |
Fecend RT 3 ! ‘\:‘ Acceleration
selection 8 , ' time is reflected
High speed RH . X » Time
Middi d ' ,
iddle spee RM RT :
SD
RH
RM

Second function connection diagram
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The list below shows functions which can be set as second and third functions.

SPECIFICATIONS

Function First Function Second FJ:(::i(:)n Refer to Available Inverters
[Pr] Function [Pr] [Pr] Page | (a700)| (F700) | (E700) | (D700)

Torque boost [Pr. 0] [Pr. 46] [Pr 1121 244
Base frequency [Pr. 3] [Pr: 47] [Pr 113]
Acceleration time [Pr. 7] [Pr. 44] [Pr 110]

— - 234 O (@)
Deceleration time [Pr. 8] [Pr. 44, 45] [Pr 110, 11117 O O
Electronic thermal O/L relay [Pr. 9] [Pr 51] — 379
Stall prevention [Pr. 22] [Pr: 48, 49] 2 [Pr 114, 115] ™ 335
Frequency detection [Pr: 42 (43)] [Pr. 50] 73 [Pr. 116] 1 73 70 — —
Applied motor [Pr 71] [Pr: 450] — 266 @) O

[Pr 453 10 457,
[Pr: 80 to 84, 89,
Motor constants 569, 458 to 462, — 268
90 to 94, 96 ,859]
463, 860]

Online auto tuning [Pr: 95] [Pr. 574] — 276
Motor control method [Pr. 800] [Pr. 451] — 252 @) —
Speed control gain [Pr. 820, 821] [Pr 830, 831] — 286
Analog input filter [Pr. 822, 826] [Pr: 832, 836] — 323
Speed detection filter [Pr. 823] [Pr. 833] — 324
Torque control gain [Pr. 824, 825] [Pr. 834, 835] — 306
Torque detection filter [Pr. 827] [Pr. 837] — 324

*1 [110to 116] are not available for (F700) E700) 0700
*2  [Pr49] is not available for E700)(D700).

*3 It functions regardless of ON/OFF of RT and X9 signals.
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1.4.12 Inverter output stop (MRS)

SPECIFICATIONS

(1) Output shutoff signal

Turning ON the output shutoff signal (MRS) during
inverter running shuts OFF the output immediately.
Terminal MRS may be used as described below.

1) To stop the motor by mechanical brake (e.g.
electromagnetic brake)

The inverter output is shut off when the
mechanical brake is operated.

To provide interlock to disable operation by the
inverter

With the MRS signal ON, the inverter cannot be
operated if the start signal is given to the inverter.
To coast the motor to stop

When the start signal is turned OFF, the motor
decelerates to stop according to the preset
deceleration time, but when the MRS signal is
turned ON, the motor coasts to stop.

For MRS signal in , set "24" to any of [Pr178 to

182 Input terminal function selection | to assign the
function.

Motor coasts
to stop

\
\
\
\,

\,
N

Time

MRS signal ON .
STF (STR)
signal ON

(2) MRS signal logic inversion

When [Pr. 17 = 2] , the MRS signal (output stop) can
be changed to the normally closed (NC contact) input
specification. When the MRS signal turns ON
(opens), the inverter shuts off the output.

When (A700)(E700)(D700) [P 17 = 4], the MRS
signal from external terminal (output stop) can be
changed to the normally closed (NC contact) input,

and the MRS signal from communication can be
changed to the normally open (NO contact) input.
This function is used to perform operation by
communication with MRS signal
terminal remained ON.

from external

56

Available
Terminal MRS Function
Inverters
[SP::t:I . N ] N ] A700
etting ormally ormally
open input closed input =i F700
D700
@)
0 (Communication, _ 1) o)
external
terminal)
©)
2 _ (Communication, 1) o)
external
terminal)
@)
©)
4 o (external o} —
(communication) ]
terminal)
[Pr:17 = 0] (Initial value) [Pr17 =2]
Output Inverter Output Inverter
stop stop
[I MRS MRS
SD SD
External . [Pr. 17] Setting
MRS Communication
. MRS Signal 0 2 4
Signal
OFF OFF Operation |  Output Output
enabled shutoff shutoff
OFF ON Output Output Output
shutoff shutoff shutoff
ON OFF Output Output Operation
shutoff shutoff enabled
ON ON Output | Operation Output
shutoff enabled shutoff




1.4.13 Reset signal (RES)

SPECIFICATIONS

Used to reset the fault stop state established when the
inverter's protective function is activated. The reset signal
immediately sets the control circuit to the initial (cold)
status, e.g. initializes the electronic thermal relay function,
built-in brake resistor overheat protection circuit. It shuts off
the inverter output at the same time. During reset, the
inverter output is kept shut off. To give this reset input, turn
ON signal RES =1 for more than 0.1s. When the shorting
time is long, the operation panel or parameter unit displays
the initial screen, which is not a fault.

Operation is enabled within 1s after turning OFF signal
RES *1.

*1  For RES signal in (D700), set "62" to any of [Pr.178 to
182 Input terminal function selection ] to assign the
function.

The reset terminal is used to reset the inverter fault stop

state.

When the reset terminal is turned ON, then OFF while the
inverter is running, the motor may be restarted during
coasting (refer to the timing chart below) and the output

may be shut off due to overvoltage.

Setting either 1, 3, 15, 17 in [Pr. 75] allows the accidental
input of the reset signal during operation to be unaccepted.

*2  Frequent resetting will make the electronic thermal relay

function and brake resistor overheat protection invalid.

Setting reset input selection [Pr. 75]

[Pr. 75] Setting Reset Selection

Disconnected PU Detection

PU Stop Selection

0 Reset input normally enabled

1 Reset input is enabled only when the
protective function is activated.

If the PU is disconnected,
operation will be continued.

2 Reset input normally enabled

Reset input is enabled only when the
protective function is activated.

3

When the PU is disconnected,
error is displayed on the PU and
the inverter trips.

Pressing @ decelerates the

motor to a stop only in the PU
operation mode.

14 (initial value) |Reset input normally enabled

Reset input is enabled only when the

If the PU is disconnected,

protective function is activated.

15 . L . operation will be continued.
protective function is activated.

16 Reset input normally enabled When the PU is disconnected,

17 Reset input is enabled only when the error is displayed on the PU and

the inverter trips.

Pressing @ decelerates the
motor to a stop in any of the PU,
external and communication
operation modes.

When motor is restarted
during coasting, inverter
activates current

\Iimit to start acceleration.

Coasting to stop
AN / (Indicates motor speed)

N,
AN

\,

Ordinary acceleration

Output frequency (Hz)
\‘///l
//
//
/
/
R

RES

ON

Coasting time N

7

!

ON

STF (STR)

Approx. 1s

T Approx. 1s

T: Should be longer than the time of coasting to stop.

Reset Input Timing Chart during Normal Operation
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1.4.14 Automatic restart after instantaneous power failure selection (CS) (A700) (F700

This function allows the inverter to re-control the motor
automatically when power is restored after an

instantaneous power failure. ( E700)( D700) do not have CS
signal but have automatic restart after instantaneous power

failure function. (Refer to page 367 for details.)

When the automatic restart after instantaneous power
failure selection signal (CS) is turned ON, automatic restart
operation is enabled.

When [Pr. 57 # 9999] (automatic restart operation enabled),
the inverter will not operate if used with the CS signal
remained OFF.

MC2
— ]
1
+
MCCB MC1 K
X R/L1T U ~ 7
—X i ; S/iL2 VvV g M
—x i LoTI3 W i
| ——
STF : |
i —emC |
switchover
| sequence |
Mnverter cs For use fOF only
automatic restart
Sb after instantaneous

power failure or flying start,
turn ON CS in advance.

CS signal is also used to switch inverter/bypass operation
when bypass-inverter switchover function is active (Refer to
page 416.)
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1.4.15 High power factor converter connection (X10, X11)

Used with the inverter in accordance with the Japanese
harmonic suppression guidelines issued by the Agency for
Natural Resources and Energy of Japanese Ministry of
Economy, Trade and Industry (formerly Ministry of
International Trade and Industry), the high power factor
converter (FR-HC, MT-HC) is an optional high power factor
converter unit designed to suppress harmonics to the input
power supply.

When connecting the high power factor converter, perform
wiring securely as shown in figure (1) and (2). Incorrect
connection will damage the high power factor converter
and inverter.

After making sure that the wiring is correct, set [Pr30

Regenerative function selection = 2] for ( A700)( F700 ), or set

Having a power regeneration function, the high power
factor converter returns power in the regeneration mode.

For the 7.5K or less, the brake circuit built-in the
inverter is not activated.

Undervoltage and failure are
detected by the high power factor converter. When the
protective function of the high power factor converter is
activated, the inverter operation enable signal shuts off the
inverter output. The undervoltage and instantaneous power
failure protective functions of the inverter itself are invalid.
When you need automatic restart after instantaneous
power failure, choose automatic restart after instantaneous
power failure in the inverter and also set the parameter to
activate automatic restart after instantaneous power failure

instantaneous power

[Pr30 Regenerative function selection =0 or 2] in in the high power factor converter. The inverter restarts in 2
rdance with the automatic restart after instantan (@)
(£700)(D700). (Refer to page 340) accordance wi e automatic restart after instantaneous =
<
(1) Connection with the FR-HC (55K or less) O
LL
77777777777777777777777777777777777777777777777777777777777 O
E Outside box High power factor converter, (11|
; (FR-HCB) (FRHC) | Inverter %
MCH1 i
E Reactor1 MC2T" Reactor2 |
i (FR-HCLO1) (FR-HCL02) !
Three-phase : R3
AC power : S3
supply . T3

detection

*1  Always keep terminals R/L1, S/L2, T/L3 open. Incorrect

connection will damage the inverter. (In ,
E.OPT (Option fault) will occur. (Refer to page 97))

*2 Do not insert an MCCB between terminals P/+ and N/-
(between P and P/+, between N and N/-). Opposite
polarity of terminals N/-, P/+ will damage the inverter.

*3  Use [Pr 178 to Pr. 189 Input terminal function selection] to
assign terminals used for X10 and X11 signal.

For ( E700)( D700), X11 signal is unavailable. (Refer to

page 37)

Terminal MRS can be used when not using inverter
operation enable signal (X10).

For communication where the start command is sent only
once, for example RS-485 communication operation, use
the X11 signal when making setting to hold the mode at
occurrence of an instantaneous power failure. (Refer to
page 331)
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*4  For , remove jumpers between terminal R/
L1 and R/L11 as well as between S/L2 and S1/S21, and
connect the power supply for the control circuit to

terminals R1/L11 and S1/L21.
For , connection is unnecessary because
E700)( D700) do not have terminal R1/L11 and S1/L21.

*5 The voltage phases of terminals R, S, T and terminals
R4, S4, T4 must be matched.

*6 Use sink logic (factory setting) when the FR-HC is
connected. The FR-HC cannot be connected when
source logic is selected.
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(2) Connection with the MT-HC (75K or more)

MT-HCLO2

Inverter

MT-HCLO1 MT-HCB
MccB.
Three-phase —X_—+—4
AC power : / :
supply —ix

Mot

ORIL1 u°°r

OS/L2*"1 @-@
W@

O

w X

O m
wn
(O)

\\J

*1  Remove the jumpers across the inverter terminals R/L1 and R1/
L11, S/L2 and S1/L21, and connect the control circuit power
supply to terminals R1/L11 and S1/L21. Always keep terminals
R/L1, S/L2, T/L3 open. Incorrect connection will damage the
inverter. (E.OPT (Option fault) will occur.) (Refer to page 97)

*2 Do not insert an MCCB between terminals P/+ and N/-
(between P and P/+, between N and N/-). Opposite
polarity of terminals N/-, P/+ will damage the inverter.

*3  Use [Pr. 178 to Pr. 189 Input terminal function selection] to assign
terminals used for X10 and X11 signal. (Refer to page 37)
Terminal MRS can be used when not using inverter operation
enable signal (X10).

For communication where the start command is sent only

1.4.16 24VDC and external transistor common (PC)

1
R1/ 81/
L11 L21

O—0

Insulated transformer

once, e.g. RS-485 communication operation, use the X11
signal when making setting to hold the mode at occurrence of
an instantaneous power failure. (Refer to page 331)

*4  Connect the power supply to terminals R1 and S1 of the
MT-HC via an insulated transformer.

*5 The voltage phases of terminals R, S, T and terminals
R4, S4, T4 must be matched.

*6 Use sink logic (factory setting) when the MT-HC is
connected. The MT-HC cannot be connected when
source logic is selected.

*7  When connecting the inverter to the MT-HC, do not
connect the DC reactor provided to the inverter.

When the transistor output (open collector) of a
programmable controller having an external power supply is
input to the inverter, supply external interface power to
prevent a malfunction from occurring due to undesirable
current as shown below.

Making connections as shown on the right supplies external
power to the photocoupler in the inverter as indicated by the
dotted lines. Since terminal SD is not connected, no power
is supplied to the photocoupler from the control power
supply of the inverter.

Also, terminals PC-SD may be used as a 24VDC 0.1A
power output. When using terminals PC-SD as a 24VDC
power supply, malfunction due to undesirable currents can
not be prevented.

Inverter

Programmable controller
DC12/24V _ PC

Y — )Photocoupler

—L Inverter control

External | power supply
,,,,, ~|power SD

supply for

MELSEC -

Photocoupler

When terminal PC is not used

When the control power voltage in the inverter connected with
the output module (open collector output) of the programmable
controller has become higher than the external power supply
voltage of the programmable controller as shown on the right, a
current indicated by the dotted lines flows if the transistor of the
programmable controller is not on, accidentally giving the
inverter a command signal.

® Measures

(1)Insert a diode to prevent undesirable currents.
(2) Use an all-point independent type output module.
(such as QYG68A)

EGZ ~ )| Photocoupler

Photocoupler External STF
—power —L Inverter control
supply for ! power supply
MELSEC lSD (+24V)

Programmable
controller MELSEC-Q

mgrti __
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1.4.17 Output signal (RUN, SU, IPF, OL, FU, A1(A), B1(B), C1(C), A2, B2, C2, Y0, Y1",

Y2, Y3, Y4, Y5,Y6,1A", 1B’, 1C, 2A’, 2B, 2C’, 3A", 3B’, 3C))

(*Y0, Y1, Y2, Y3, Y4, Y5, Y6 are output terminal of the FR-A7AY (option). 1A, 1B, 1C, 2A, 2B, 2C, 3A, 3B, 3C are output
terminal of the FR-A7AR (option)).

(1) Terminal assignment of output terminal

The inverter has the output terminals of which functions can be changed by parameter setting.
4) Plug-in options (FR-A7AY and FR-A7AR)

1) (A700)( F700 . .
) (These options are not available for (D700).)
Initial Initial
[Pr.] Name Value [Pr.] Name Value
RUN terminal function
190 selection 0 313 |DOO0 output selection [AY] 9999
SU terminal function .
191 selection 1 314 |DO1 output selection 9999
IPF terminal function | Open collector output ‘
192 selection terminal 2 315 |DO2 output selection [AY] 9999 )
OL terminal function Open collector 4
193 . 3 316 i 9999
selection DO3 output selection output terminal g
FU terminal function . <
194 selection 4 317 | DO4 output selection [AY] 9999 o
ABC1 terminal _ LL
195 |4inction selection Relay 9 318 | DOS output selection 9999 8
ABC2 terminal output terminal . o
196 function selection 9999 319 |DO6 output selection [AY] 9999 o
320 |RA1 output selection 0
321 |RA2 output selecti Relay 1
2) ( E700 output selection [AR] output terminal
[Pr.] Name L] 322 |RA3 output selection 2
: Value p
RUN terminal function
190 . 0
selection Open collector output
191 FU ter.mlnal function terminal 4
selection
i i Rela
192 ABC t.ermlnal function y . 99
selection output terminal
3) (D700
Initial
[Pr.] Name Value
190 RUN terminal function | Open collector output 0
selection terminal
i i Rel
192 ABC tgrmlnal function elay ‘ 99
selection output terminal
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Refer to the following table and set the parameters: (0 to 99: positive logic, 100 to 199: negative logic)

Setting Signal Available Inverters
Positive [Negative Functions Operation
Name A700 F700 E700 D700
@) | D) | &) | @D
Output during operation when the inverter output
0 100 RUN |Inverter running P ) gop o P (@) O O O
frequency rises to or above [Pr: 13 Starting frequency].
" Output when the output frequency reaches to the set
1 101 SU  |Up to frequency ™' P P q y @) O O O
frequency.
2 102 PE Instantaneous power Output at occurrence of an instantaneous power failure
failure/undervoltage or undervoltage protection activation.
3 103 oL Overload alarm Output while stall prevention function is activated.
4 104 FU Output frequency Output when the output frequency reaches the
detection frequency set in [Pr. 42] (for reverse rotation [Pr. 43]).
Second output frequency |Output when the output frequency reaches the
5 105 FU2 ) P L y P . P q y @) O — —
detection frequency set in [Pr. 50].
Third output frequenc Output when the output frequency reaches the
6 106 FU3 . P g y P . P L y O — — —
detection frequency set in [Pr. 116].
Output when 85% of the regenerative brake duty set in
7 107 RBP Reg(leneratlve brake [Pr: 70] is reached. o o o o
prealarm
For ( F700 ), setting can be made for the 75K or more.
Output when the electronic thermal value reaches 85%
Electronic thermal rela of the trip level. (Electronic thermal relay function
8 108 | THP _ Y fip level. ( , Y o o o o
function prealarm protection (E.THT/E.THM) activates, when the value
reached 100%.)
10 110 PU PU operation mode Output when the PU operation mode is selected. @) O — —
Output when reset process is completed (when the
1 111 RY  [|Inverter operation ready |inverter can be started by switching the start signal ON @) O O O
or while it is running) after powering ON the inverter.
Output when the output current is higher than the [Pr:
12 112 Y12 |Output current detection P . it . 9 ) [Pr @] (@) O O
150] setting for longer than the time set in [P~ 151].
Output when the output current is higher than the [Pr.
13 113 Y13 |Zero current detection b . P . 9 . [P @] (@) O (@]
152] setting for longer than the time set in [Pr: 153].
Output when the feedback value falls below the lower
14 114 FDN [PID lower limit ) ,p O O O O
limit of PID control.
Output when the feedback value rises above the upper
15 115 FUP  |PID upper limit ) ,p PP @] (@) O O
limit of PID control
PID forward/reverse Output when forward rotation is performed in PID
16 16 RL _ P P o o o o
rotation output control.
17 — MC1 |Electronic bypass MC1 O O — —
- Used when the bypass-inverter switchover function is
18 — MC2 |Electronic bypass MC2 q O O — —
used.
19 — MC3 |Electronic bypass MC3 @) O — —
. Output to open the brake when the brake sequence
20 120 BOF |Brake opening request . O — —
function is selected.
25 125 FAN |Fan alarm output Output at the time of a fan alarm. @) O O
) Output when the heatsink temperature reaches about
Heatsink overheat . i o
26 126 FIN re-alarm 85% of the heatsink overheat protection providing O @] (@] (@]
P temperature.
27 127 ORA |Orientation completion O — — —
When orientation is valid™
28 128 ORM |Orientation fault O — — —
30 130 Y30 |Forward rotation output Output when the motor is running in forward direction.™ (@) — — —
31 131 Y31 |Reverse rotation output Output when the motor is running in reverse direction.™ @) — — —
Regenerative status Output in the regeneration status under vector control
32 132 Y32 . O — — —
output operation.™
. Output during vector control or pre-excitation operation
33 133 RY2 |Operation ready 2 O — — —
under Real sensorless vector control or vector control.
Output when the output frequency reduces below the
34 134 LS |Low speed output P ) P d 4 O — — —
[Pr. 865] setting.
. Output when the motor torque rises above the [Pr: 864]
35 135 TU  |Torque detection ) O — — —
setting.
. Output when the number of droop pulses has fallen
36 136 Y36 |In-position ) O — — —
below the setting value.
Start-time tuning i . .
39 139 Y39 X . Output on completion of start-time tuning. O — — —
completion signal
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Setting Sianal Available Inverters
Positive [Negative 5 Functions Operation
. .| Name (A700) | (F700) | (E700) | (D700)
logic | logic
41 141 FB  |Speed detection @) — — —
- Output when the actual motor speed (estimated actual
42 142 FB2 |Second speed detection . O — — —
speed value) reaches the [Pr 42 (Pr. 50, Pr. 116)] setting.
43 143 FB3 |Third speed detection O — — —
« Output during forward rotation or the reverse rotation
signal is ON.
« Output at deceleration even during forward rotation
or the reverse rotation signal is OFF.
Does not output during pre-excitation LX is ON.
44 144 RUN2 |Inverter running 2 ( ) P . M p. ) ) @) — — —
< Output during the orientation command signal (X22)
is ON.
« Switched ON when the servo is ON (LX-ON) under
position control.
(Switched OFF when the servo is OFF (LX-OFF).
Inverter running and start [Output when the inverter running and start commands
45 145 RUN3 ) @) O — —
command is on are ON.
During deceleration due to [Output when the power failure-time deceleration
46 146 Y46 g ) . p. . P . ) @) O O (@)
power failure stop function [function is executed(retained until release).
During PID control X
47 147 PID . Output during PID control. O
activated
64 164 Y64 |During retry Output during retry processing. O
) . Output when the PID output interruption function is
70 170 SLEEP |[PID output interruption — O
executed.
80 180 SAFE |[Safety monitor output Output while safety stop function is activated. — — — O
Position control Signal is output when the servo is ON (LX-ON) and
84 184 RDY ) . @) — _ _
preparation ready ready to operate.™
Output during power failure or under voltage of AC
85 185 Y85 |DC feeding P gp 9 (@) — — —
power.
Control circuit capacitor Output when the control circuit capacitor life falls below
86 18 | vse | . P P P o) o) 0 —
life"® 10% of ([Pr: 257]).
.. |Output when the main circuit capacitor life falls below
87 187 Y87  |Main circuit capacitor life™ 85"/:.)of (Pr 258)). P @) O O —
. Output when the speed of the cooling fan falls below
88 188 Y88 |Cooling fan life™ P P 9 O O O —
50%.
Inrush current limit circuit |Output when the inrush current limit circuit life falls
89 189 Y89 | . @) O O —
life"® below 10% of ([Pr: 256]).
Output when any of the control circuit capacitor, main
90 190 Y90 |Life alarm circuit capacitor and inrush current limit circuit or the O @] (@] (@]
cooling fan approaches the end of its service life.
Fault output 3 (power-off |Output when a fault occurs due to the internal circuit
91 191 Y1 ) P p ) P ) . . @) O O O
signal) failure of the inverter wiring mistake.
Turned ON and OFF alternately every time the power
Energy saving average saving average value is updated when the power
92 192 Y92 9 g. . g ‘g .g. P P O O — —
value updated timing saving monitor is used.
Cannot be set to a relay output terminal.
Average current value and maintenance timer value
Current average value
93 193 Y93 ) . are output as pulses. O (@) O O
monitor signal .
Cannot be set to a relay output terminal.
Output when the inverter protective function is
94 104 ALM2 | Fault outout 2 activated to stop the output (fault). o o
ault outpu Continue outputting the signal during inverter reset and - -
stop outputting after reset is cancelled.”
Output when [Pr: 503] rises to or above the [Pr 504,
95 195 Y95 |Maintenance timer signal p [Pr: 303] [Pr. 504 @] (@) O (@]
setting.
Output to the terminal when a value is set to the
%6 196 | REM |Remote output P o) o) o) o
parameter.
When [Pr: 875 = "0"] (initial value), the signal is output
when the inverter protective function is activated to
stop the output (major fault).
When [Pr: 875 ="1"], the signal is output when the
97 197 ER  |Alarm output 2 ) . o ) O — — —
inverter protective function is activated at occurrence of
OHT/THM/PTC error and deceleration is started.
Output when other protective functions are activated to
stop output.

63

SPECIFICATIONS




SPECIFICATIONS

Setting Signal Available Inverters

Positive [Negative Functions Operation

Name
logic | logic (A700) | (F700) | (E700) | (D700)

98 198 LF Alarm output Output whfen an alarm (fan failure or communication o o o o
error warning) occurs.
Output when the inverter protective function is

99 199 ALM  |Fault output activated to stop the output (fault). O (@] O (@]
The signal output is stopped when the fault is reset.

9999 —  |No function — (@) ©) (@) O

*1  Note that when the frequency setting is varied using an *4  Available only when used with the FR-A7AP or FR-A7AL
analog signal or setting dial of the operation panel (FR- (option).

DUQ7), the output of the SU (up to frequency) signal may *5  This can be assigned to only when the FR-A7AY or FR-
alternate ON and OFF depending on that varying speed AT7AR (option) is mounted. This cannot be set to [Pr. 190
and the timing of the varying speed due to acceleration/ to Pr. 196 ]

deceleration time setting. (The output will not alternate *6  When the function is executed, the terminal conducts at
ON and OFF when the acceleration/deceleration time the setting of any of 0 to 99, and does not conduct at the
setting is "0s".) setting of any of 100 to 199.

*2  Up to frequency SU, frequency detection FU, FU2, FU3 *T  When [Pr 76 Fault code output selection = 1] in
under encgder feedbaclf control or vector control (option A700)(F700), the output signals of terminals SU, IPF,
FR-A7AP is mounted) signals output as below. . .

OL and FU are switched as set in [Pr 76]. (When an
SU, FU: Output when the actual speed (frequency) by . . . .
. inverter fault occurs, the signal output is switched to the
the encoder feedback signal exceeds detected fault output.)
specification frequency. . . . . . .
FU2, FU3:Output when the inverter output frequency 8 Changing the terminal aSS|gnment. using [Rn 190 to'Pn
exceeds detected specification frequenc 196, Pr. 313 to Pr. 322 Output terminal function selection)
P q Y- may affect the other functions. Please make setting after

. . confirming the function of each terminal.

3 When a power supply reset is performed, the alarm *9 Do not assign signals which repeat frequent ON/OFF to

output 2 signal (ALM2) turns OFF as soon as the power
supply switches OFF.
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the relay output terminal. Otherwise, the life of the relay
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(2) Sink logic type and source logic type (3) Relay output (fault output) (common)

1changeover contact is used for fault alarm output
In sink logic, a signal switches ON when a current and the following table shows its operations.

flows from the corresponding signal input terminal. When a fault occurs in , ALARM lamp
Terminal SE is common to the open collector output is lit, and fault output remains lit. If the contact is

signals.

In source logic, a signal switches ON when a current
flows into the corresponding signal input terminal.
Terminal SE is common to the open collector output
signals.

opened by the magnetic contactor, etc. provided on
the inverter power supply side, the inverter control
power is lost and the fault output is not kept ON. To
keep the fault output signal ON, the fault alarm output
contact (across terminals B-C) must be kept open by

@ Current flow concerning the input/output signal the external circuit.

when sink logic is selected In (A700)(F700), fault output signal can be kept ON

[inverter | ~_ by using terminal R1/L11, S1/L21 to connect the
4 erer ] ! DC input (sink ype) control circuit to the other power supply. (Refer to
i< | <Example: QX40> p pply.

| page 36)

Note that even if current limit function, stall 7))

! - prevention, fan fault, brake discharge resistor %

4':‘ y | overheat protection function operates, or fault alarm =

output is not activated and terminal B-C remains <

closed. In addition, ALARM lamp is not lit. E

s - Current flow Fault description when a fault occurs can be read in %)

. . . fault history in monitor mode of the operation panel or L

@ Current flow concerning the input/output signal . o

when source logic is selected parameter unit. (72)
rfDC P —y— Openlclose of fault alarm relay and lamp indication

7I7<li 77777 1 i | <Example: QX80>

1
RUN TB1
? R]

Open/Close
4 — i F700) | Terminal
' S I S ey | of Contact
ot SE| @, ©TB18 i N Lamp
; B +_| g During normal
[T N G PR The relay coli is non-
] i operation and the o y C OA
_ 24VvDC |~ excitation and NO off
inverter power- ) ON
- -»-- Current flow OFF contact is closed. B

When a fault occurs,
the coil of the relay is
excited to open NO
contact and close
Abnormal NC contact. On g) A
Note that the OB
protective function is
not activated at the

time of a fan alarm.
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1.4.18

Y31%, Y32%, ALM, ALM2*, IPF*, Y91, OL, RBP, THP, FIN)

Inverter operating status output signal (RUN, RUN2*, RUN3*, RY, RY2*, Y30*,

(*RUN2, RY2, Y30, Y31, Y32 are not available for (F700).)
(*RUN2, RUN3, RY2, Y30, Y31, Y32, ALM2, IPF are not available for (E700)(D700).)

(1) Inverter operation ready signal (RY, RY2*)

*1

and inverter running signal (RUN, RUNZ’,

RUN3)
(*RY2, RUN2 are not available for )
(*RY2, RUN2, RUN3 are not available for

E0 6.

1) During V/F control, Advanced magnetic flux
vector control ™, General-purpose magnetic
flux vector control, Simple magnetic flux

vector control ™!

When the inverter is ready to operate, the output
of the operation ready signal (RY) is ON.

(It is also ON during inverter running.)

When the output frequency of the inverter rises to
or above [Pr. 13 Starting frequency], the output of
the inverter running signals (RUN, RUN2) is
turned ON. During an inverter stop or DC injection
brake operation, the output is OFF.

For the RUN3 signal, the output is ON while the

Power ON

supply

STF | ON OFF |

|oFe

inverter is running and the start signal is ON. (For
the RUN3 signal, output is ON if the start
command is on even when a fault occurs or the
MRS signal is ON.)

The output is ON during DC injection brake
operation and OFF during an inverter stop.

| __[on |
RH I [ ! !
S D R 1
S ! ! ! DC injection brake
=1 | | ! operation point
[0 : : | :
‘g ! ! i / DC injection
2 ! [Pr 13] ! ! brake
5 | [ operation
© ‘ al 2727 B
'Reset ! . | T
\processing roor Time
| > | | G
1 ON i b
ay ] jon] 1 loFF
RUN } ON OFFi
(RUN2) ‘ ‘
RUN3 ~ Jon OFF

Advanced magnetic flux vector control can be set with
, General-purpose magnetic flux vector
control can be set with and Simple magnetic

flux vector control can be set with (F700) .

At Alarm Automatic Restart after
Start Occurrence Instantaneous Power Failure
. Start Start .
Signal . . Under DC or MRS Signal ON .
Output Signal ON | Signal ON L Coasting
) OFF ) ) Injection (output shutoff)
Signal . (during (during .
(during . Brake Start Start Start Start Restarting
stop) operation) . . . .
stop) signal signal signal signal
ON OFF ON OFF
RY ON ON ON ON OFF ON™ ON
RY2 OFF OFF OFF OFF OFF OFF OFF
RUN OFF OFF ON OFF OFF OFF ON
RUN2 OFF OFF ON OFF OFF OFF ON
RUN3 OFF ON ON ON ON OFF ON OFF ON

*1

This signal turns OFF during power failure or undervoltage.
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2) Real sensorless vector control, vector control

When the inverter is ready to operate, the output
of the operation ready signal (RY) is ON. (It is also
ON during inverter running.)

When the inverter output frequency rises to or

Power

supply 4 ON
STF 1 ON

and the MRS signal is ON.)

For the RUNS signal, the output is ON while the
inverter is running and the start signal is ON.

The RUN2 and RUN3 signals are ON when the

| Reset
\processing:
I

RH l . |on )
above the [Pr 13 Starting frequency] setting, turn } | | —
ON the output of the inverter running signal MRS ‘ ‘ 1 | ON‘ i
(RUN). During an inverter stop, DC injection brake | | i Vo
operation, start time tuning or pre-excitation, the - i | i
output is OFF. g o S
For the RUN2 signal, the output is ON while the ;{ F;re-excitatic;n ‘ i
inverter is running and the start signal is ON. (The 5 (0 speed control) | b
RUN2 signal shuts OFF output when a fault occur *Ci:; — Lo

start command is ON and even during pre- RY2 ON ‘OF 7))
excitation with "0" set in speed command. (Note RUN ON OFF %
that the RUN2 signal turns OFF during pre- ‘ T b4
excitation by turning the LX signal ON.) RUN2 g ON L |<_t
The RY2 signal turns ON at the start of pre- ON OFF O
excitation. The signal is ON while pre-excitation is RUN3 LL
activated even during an inverter stop. The signal 8
turns OFF while the output is shut off (MRS o
signal). "
At Alarm Automatic Restart after
Start Start Start LX Signal Under DC Occurrence or Instantaneous Power Failure
Signal Signal Signal Injection | MRS Signal is ON .
ZIL:::: OFF ON" ON (:))::_ Brake (output shutoff) Coasting
(during (pre- (during excitation) (pre- Start Start Start Start Restarting
stop) | excitation) | operation) excitation) | signal signal signal signal
ON OFF ON OFF
RY ON ON ON ON ON OFF ON? ON
RY2 OFF ON ON ON ON OFF OFF OFF
RUN OFF OFF ON OFF OFF OFF OFF ON
RUN2 OFF ON ON OFF™ OFF OFF OFF ON
RUN3 OFF ON ON ON ON ON OFF ON OFF ON

* 1 Pre-excitation is made when the start signal is ON and frequency command is OHz.
* 2 This signal turns OFF during power failure or undervoltage.

* 3 There is a delay of 100ms (500ms for the 75K or more) when the signal is ON.

* 4 This signal turns ON during servo ON (LX signal is ON) under position control.

When using the RY, RY2, RUN2 and RUN3 signals, assign
functions to [Pr. 190 to Pr. 196 Output terminal selection
function] referring to the table below.

Output [Pr. 190 to Pr. 196] Setting
signal Positive logic Negative logic
RY 11 111
RY2 33 133
RUN2 44 144
RUN3 45 145
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(2)

Actual
motor
speed

(3)

Forward rotation and reverse rotation

signal (Y30, Y31)

The status during forward rotation (Y30) and reverse
rotation (Y31) are output from the actual motor speed
under vector control.

Y30 and Y31 signals turn OFF during pre-excitation
(zero speed, servo lock) under speed control or
torque control operation. Note that signals are output
according to the motor rotation during servo lock
under position control as same as inverter running.
When using the Y30, Y31 signal, set 30, 31 (positive
logic) or 130, 131 (negative logic) in any of [Pr. 190 to
Pr. 196 Output terminal function selection] to assign the
function to the output terminal.

*1  This signal is always OFF during V/F control,
Advanced magnetic flux vector control or Real
sensorless vector control.

If the motor is made to run by external force, etc.
during an inverter stop, Y30 and Y31 remain OFF.

The FR-A7AP (option) is necessary for vector
control.

*2
*3

Pre-excitation

! Reverse |
| rotation /|

Regenerative mode output signal (Y32)

While the motor is in regeneration status (motor is in
power regeneration status), the regenerative status
output signal (Y32) is turned ON.

If the signal is turned ON once, it will be retained for
at least 100ms.

It turns OFF while the inverter is stopped and during
pre-excitation.

When using the Y32 signal, set 32 (positive logic) or
132 (negative logic) in any of [Pr. 190 to Pr. 196 Output
terminal function selection] to assign the function to the
output terminal.
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Regeneration

(4)

*1  This signal is always OFF during V/F control,
Advanced magnetic flux vector control or Real
sensorless vector control.

*2 The FR-A7AP (option) is necessary for vector
control.
Driving

\_/ i{ Time

3 Less than 100ms

OFF ON

. ]

Y32 ON

Signal is retained for 100ms.

Fault output (ALM, ALM2)
(* ALM2 is not available for (E700)(D700))

If the inverter comes to a fault stop, the ALM and
ALM2 signals are output. The ALM2 signal remains
ON during a reset period after fault occurrence.
When using the ALM2 signal, set 94 (positive logic)
or 194 (negative logic) in any of [Pr 190 to Pr. 196
Output terminal function selection] to assign the
function to the output terminal.

Inverter fault occurrence

(trip)
v

Output frequency

| | | Time
ALM ! ON ; OFF ‘
amz— [ON] OFF

5)

ON [OFF i

RES T Reset processing

(about 1s= ‘
Reset ON

Instantaneous power failure/undervoltage

(IPF)

When instantaneous power failure protection (E.IPF)
and undervoltage protection (E.UVT) are activated,
the inverter trips. (Refer to page 97 for E.IPF and
E.UVT)

When E.IPF and E.UVT are activated, instantaneous
power failure/under voltage signal (IPF) is output.

15ms to 100ms

fon

Power

supply Ol

OFF

IPF OFF
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(6) Power shut off signal (Y91)

*1

2

(7) Stall

The Y91 signal is output at occurrence of a fault due
to the failure of the inverter circuit or a fault caused
by a wiring mistake.

When using the Y91 signal, set 91 (positive logic) or
191 (negative logic) in any of [Pr. 190 to Pr. 196 Output
terminal function selection] to assign the function to the
output terminal.

The following table indicates the faults that will output
the Y91 signal. (Refer to page 97 for the fault
description.)

No. Alarm Description

Inrush current limit circuit fault (E.IOH)

CPU fault (E.CPU)

CPU fault (E.6) 2

CPU fault (E.7) 2

Parameter storage device fault (E.PE)

Parameter storage device fault (E.PE2) "2

N[o|joa|h[W|IN| =

24VDC power output short circuit(E.P24) 1 2

Operation panel power supply short circuit, RS-485
terminal power supply short circuit (E.CTE) """

9 Output side earth (ground) fault overcurrent (E.GF)

10 Output phase loss (E.LF)

11 Brake transistor alarm detection (E.BE)

[Pr 22]

Not available for [E700

Not available for (D700)

prevention (overcurrent) alarm

output signal (OL)

When the output current exceeds the stall prevention
operation level and stall prevention is activated, the stall
prevention operation signal (OL signal) turns ON for longer
than 100ms. When the output power falls to or below the
stall prevention operation level, the output signal turns OFF.
Stall prevention operation stops acceleration (makes
deceleration) during acceleration, makes deceleration
during constant speed, and stops deceleration (makes
acceleration) during deceleration.

The inverter does not trip even when the alarm signal is
output.

*1 If an overload status lasts long, an inverter trip (for
example electronic thermal O/L relay (E.THM)) may occur.

*2  When [Pr: 156] has been set to activate the fast-response
current limit (initial value), the [Pr: 22] setting should not be
higher than 170%. The torque will not be developed by
doing so.

OL

Stall prevention operation example

69

(8)

Ratio of brake duty
to the [Pr. 70] setting

Regenerative
brake prealarm
(RBP)

Regenerative brake duty alarm output

signal (RBP)

[RB] appears on the operation panel and an alarm
signal (RBP) is output when 85% of the regenerative
brake duty set in [Pr 70] is reached. If the regenerative
brake duty reaches 100% of the [Pr 70] setting, a
regenerative overvoltage (E.OV1 to E.OV3) occurs.
(Refer to page 331 for details of [Pr. 70] .)

For the terminal used for the RBP signal output, assign
the function by setting 7 (positive logic) or 107 (negative
logic) in any of [Pr: 190 to Pr. 196 Output terminal function
selection] .

*1  For (F700), setting can be made for the 75K or
more.

100%
85%

OFF

oN/  [OoN

» Time

9

(10)

Electronic thermal O/L relay alarm output

signal (THP)

The alarm signal (THP) is output when the electronic
thermal value reaches 85% of the level set in [Pr. 9] or [Pr:
51]. If the regenerative brake duty reaches 100% of the [Pr:
9] setting, electronic thermal relay function protection
(E.THM/E.THT) activates.

For the terminal used for the THP signal output, assign the
function by setting 8 (positive logic) or 108 (negative logic)
in any of [Pr: 190 to Pr: 196 Output terminal function selection] .

100%: Electronic thermal relay function alarm operation value

Electronic thermal
relay function
operation level

100%
85%

v

Electronic thermal O/L

relay alarm (THP) OFF ON/ VON/ Time
Fin overheat alarm output signal (FIN)
The alarm signal (FIN) is output when the

temperature becomes approximately 85% of the
heatsink overheat protection operation temperature.
Heatsink overheat (E.FIN) occurs if the temperature
reaches 100%.

For the terminal used for the FIN signal output,
assign the function by setting 26 (positive logic) or
126 (negative logic) in any of [Pr. 190 to Pr. 196 Output
terminal function selection].

Temperature

Heatsink overheat
protection

(100 %)
85%

Heatsink overheat
pre-alarm (FIN)

E.FIN

SPECIFICATIONS
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1.4.19 Detection of output frequency (SU, FU, FU2’, FU3", FB", FB2', FB3', LS)

(*FU3, FB, FB2, FB3, LS are not available for (F700).)
(*FU2, FU3, FB, FB2, FB3, LS are not available for (E700)(D700).)

Available Inverters
Initial | Setting
[Pr.] Name Description E700
Value | Range A700) | (F700
41 Up-to-frequency sensitivity 10% 0to 100% | Set the level where the SU signal turns ON.
. Set the frequency where the FU (FB) signal
42 | Output frequency detection 6Hz | 0to 400Hz
turns ON.
. Set the frequency where the FU (FB) signal O
Output frequency detection 0 to 400Hz ] . O O
43 . 9999 turns ON in reverse rotation.
for reverse rotation -
9999 Same as [Pr. 42] setting
Second output frequency Set the frequency where the FU2 (FB2) signal
50 . 30Hz | 0to 400Hz
detection turns ON.
Third output frequency Set the frequency where the FU3 (FB3) signal
116 . 60Hz | 0 to 400Hz —
detection turns ON.
) Set the frequency where the LS signal turns O
865 |Low speed detection 1.5Hz | 0 to 400Hz ON
(1) Up-to-frequency sensitivity (SU)(common)
When the output frequency reaches the running §
frequency, the up-to-frequency signal (SU) is output. g [Pr865) S\ -
The [Pr. 41] value can be adjusted within the range §§
+1% to +100% on the assumption that the set 1 | Ti;e

(2)

frequency is 100%.

This parameter can be used to ensure that the
running frequency has been reached to provide the
operation start signal etc. for related equipment.

Set frequency Adjustment
oy | | range [Pr41]
c
)
=]

o

9]

=

=

£x

>

I .
o= > Time
OFF ON OFF
SuU

Low speed detection (LS)

The low speed detection signal (LS) is output when
the output frequency decreases below the [Pr 865]
setting.

When speed control is performed by Real sensorless
vector control or vector control, a fault (E.OLT) is
displayed and the inverter output is stopped if
frequency drops to the [Pr: 865] setting by torque limit
operation and the output torque exceeds [Pr. 874 OLT
level setting] and remains for more than 3s.

For the LS signal, set 34 (positive logic) or 134
(negative logic) in [Pr. 190 to Pr. 196 Output terminal
function selection] and assign functions to the output
terminal.
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OFF

Ls__ Jon]
The output frequency to be compared with the set
frequency at the SU signal and LS signal differs
according to the control method.

Compared Output
Control Method - P
Frequency
V/F control (common) Output frequency

Simple magnetic flux vector control

F),

Advanced magnetic flux vector control

A700

Output frequency before slip
compensation

Real sensorless vector control | A700

Frequency (actual motor
speed) estimated value

Encoder feedback control ( A700

or vector control ( A700

Value of actual motor rotation
represented in terms of

frequency setting
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Refer to the table below to assign FU2, FU3, FB,
FB2, FB3 signal to [Pr: 190 to Pr. 196 Output terminal

function selection).

(3) Detection of output frequency (FU, FU2’,

FU3', FB', FB2', FB3))
(*FU3, FB, FB2, FB3 are not available for

) Output Signal [Pr. 190 to Pr. 196] Setting

(*FU2,FU3, FB, FB2, FB3 are not available Positive logic | Negative logic
FB 41 141

for 700 0709.) FU2 5 105

The output frequency detection signal (FU (FB)) is igi 462 132

output when the output frequency reaches or = 3 123

exceeds the [Pr. 42] setting.

FU (FU2, FU3) signal can be used for
electromagnetic brake operation, open signal, etc.
The FU (FU2 and FU3) signal is output when the
output frequency reaches the speed command value
and output the FB (FB2, FB3) signal when the output
frequency reaches the actual motor speed (estimated
actual speed value under Real sensorless vector
control, feedback value under vector control). The FU
signal and FB signal are output simultaneously
during V/F control and Advanced magnetic flux

vector control.

When the detection frequency is set in [Pr 43],
frequency detection used exclusively for reverse
rotation can also be set. This function is effective for
switching the timing of electromagnetic brake
operation between forward rotation (rise) and reverse
rotation (fall) during vertical lift operation, etc.

When [Pr. 43 + 9999], the [Pr. 42] setting is used for
forward rotation and the [Pr. 43] setting is used for
reverse rotation.

When outputting a frequency detection signal
besides the FU signal, set the detection frequency to
[Pr. 50] or [Pr. 116). The FU2 (FB2) signal is output
when the output frequency reaches or exceeds the
[Pr. 50] setting (FU3 (FB3) signal is output when
reaches or exceeds the [Pr. 116] setting).

SPECIFICATIONS

Forward
rotation

YA S YT
—— e — N [Pr50)

[Pr42]

- [Pr43] Time
— CL [prso]
T (prlig)

& Output frequecy

—

Reverse

Output
signal
FU/FB OFF|

ON OFF OFF

FU3/FB3__ OFF ON OFF ON OFF

4l



1.4.20 Output current detection function (Y12, Y13)

SPECIFICATIONS

Available
Inverters
Setting
[Pr.] Name Initial Value R Description A700
ange F700) | (E700
D700
150% 0 to 220%
150 Output current detection £700 Set tht? output curr.ent detection level. o o
level 120% 0 to 150% 100% is the rated inverter current.
0 to 200%
Set the output current detection
) period. Set the time from when the
QOutput current detection .
151 . . Os 0to 10s output current has risen above the O O
signal delay time j )
setting until the output current
detection signal (Y12) is output.
0 to 220%
. Set the zero current detection level.
Zero current detection .
152 level 5% Suppose that the rated inverter current O O
'V 0,
0 to 150% is 100%.
0 to 200%
Set this parameter to define the period
. from when the output current drops
Zero current detection . .
153 eriod 0.5s Oto1s below the [Pr: 152] setting until the zero @) O
i
P current detection signal (Y13) is
output.
Set the retention time when the Y12
0to 10s . .
. signal is ON.
Output current detection - - -
166 . . . 0.1s The Y12 signal ON status is retained. O —
signal retention time . )
9999 The signal is turned OFF at the next
start.
0 Operation continues when the Y12
167 Output current detection 0 signal is ON.
operation selection 1 The inverter is brought to trip (E.CDO) © -
when the Y12 signal is ON.
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(1) Output current detection(Y12)

The output current detection function can be used for
excessive torque detection, etc.

If the output current remains higher than the [Pr. 150]
setting during inverter operation for longer than the
time set in [Pr 151], the output current detection
signal (Y12) is output from the inverter's open
collector or relay output terminal.

After Y12 turns ON, ON status is held for 0.1s in

E700 ). ON status is held for the set time in [Pr.166]

in (A700 ) (D700)(E700).

When [Pr. 166 = 9999], the ON state is held until a
next start.

When [Pr. 167 = 1], the inverter output is stopped and
the output current detection alarm (E.CDO) is
displayed when the Y12 signal turns ON. When an
alarm stop occurs, the Y12 signal is on for the time
set in [Pr. 166] at the [Pr. 166 = 9999], and remains on
until a reset is made at the [Pr. 166 = 9999]. E.CDO
does not occur even if [Pr. 167 = 1] while Y12 is ON.
The [Pr. 167] setting is made valid after the Y12 turns
OFF.

For the Y12 signal, set 12 (positive logic) or 112
(negative logic) in [Pr. 190 to Pr. 196 Output terminal
function selection] and assign functions to the output
terminal.

[[Pr: 166 # 9999], [Pr. 167 = 0]

(2) Zero current detection (Y13)

*1

If the output current remains lower than the [Pr. 152]
setting during inverter operation for longer than the
time set in [Pr. 153], the zero current detection (Y13)
signal is output from the inverter's open collector or
relay output terminal.

When the inverter's output current falls to 0, torque
will not be generated. This may cause a drop due to
gravity when the inverter is used in vertical lift
application.

To prevent this, the Y13 signal can be output from the
inverter to close the mechanical brake when the
output current has fallen to 0.

Once turned ON, the zero current detection time
(Y13) signal is held on for at least 100ms.

For the Y13 signal, set 13 (positive logic) or 113
(negative logic) in [Pr. 190 to Pr. 196 Output terminal
function selection] and assign functions to the output
terminal.

Output
current

O[A]

Start signal M ON ‘

Zero current OFF ON OFF. |ON
detection time ‘

(Y13) [PV»NI;I [Pr: 1?§T

This function is also valid during execution of the online

[Pr150) = A N
Lo or offline auto tuning.
Output current [)Jr 15‘1] *2  The response time of Y12 and Y13 signals is
' : - > approximately 350ms.

{\;’Irm/rgg]m 015 Time *3  The zero current detection level setting should not be too
utout t ‘ (initial value) high, and the_ zero current c.ietec.tion time setting not too
de?eggoﬁizga:al m long. Otherwise, the detection signal may not be output

(Y12) when torque is not generated at a low output current.

*4  To prevent the machine and equipment from resulting in
hazardous conditions by use of the zero current detection
signal, install a safety backup such as an emergency
brake.

1.4.21 Output torque detection (TU)

[Pr.] Name Initial Value Setting Range Description

) Set the torque value where the TU signal
864 Torque detection 150% 0 to 400%
turns ON.

When the output torque reaches or exceeds the detected _
torque value set in [Pr. 864] under Advanced magnetic flux &)
vector control, Real sensorless vector control, or vector qé
control, the torque detection signal (TU) turns ON. It turns § [Pr864]--/------=-=-=-=--=---Xc--
OFF when the torque falls below the detection torque £
value. © 3 ; >
The signal is used as operation and open signal for an U ‘ o | OFF Time

electromagnetic brake.

For the TU signal, set 35 (positive logic) or 135 (negative
logic) in [Pr: 190 to Pr. 196 Output terminal function selection)
and assign functions to the output terminal.
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1.4.22 Maintenance timer alarm signal (Y95)

SPECIFICATIONS

When the cumulative energization time of the inverter
reaches the parameter set time, the maintenance timer

output signal (Y95) is output. {7/~ (MT) is displayed on the
operation panel (FR-DUO7).

This can be used as a guideline for the maintenance time
of peripheral devices.

Initial Settin
[Pr.] Name 9 Description
Value Range
Displays the cumulative energization time of the inverter in
100h increments.
503 Maintenance timer 0 0(1t0 9998) | Reading only
Writing the setting of O clears the cumulative energization
time.
. . Set the time taken until when the maintenance timer alarm
Maintenance timer alarm 0 to 9998 . .
504 tout set tim 9999 output signal (Y95) is output.
output set time
P 9999 No function

The cumulative energization time of the inverter is stored
into the EEPROM every hour and indicated in [Pr 503
Maintenance timer] in 100h increments. [Pr. 503] is clamped
at 9998 (999800h).

When the [Pr. 503] setting reaches the time set in [Pr. 504
Maintenance timer alarm output set time] (100h increments),
the maintenance timer alarm output signal (Y95) is output.
For the terminal used for the Y95 signal output, assign the
function by setting 95 (positive logic) or 195 (negative
logic) in any of [Pr. 190 to Pr. 196 Output terminal function

selection).

*1  The cumulative energization time is counted every hour.
The energization time of less than 1h is not counted.
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First power

Maintenance
timer [Pr. 503]
9998
(999800h)

[Pr504]

Y95 signal

‘A ON

MT display

OFF W [oN
?

Set "0" in [Pr:503]

» Time
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1.4.23 Current average value monitor signal (Y93)

The average value of the output current during constant
Programmable  Output Input
controller unit. unit

i Inverter

speed operation and the maintenance timer value are
output as a pulse to the current average value monitor
signal (Y93).

The pulse width output to the 1/O module of the
programmable controller or the like can be used as a ?
guideline due to abrasion of machines and elongation of

belt and for aged deterioration of devices to know the
maintenance time.

maintenance
time

parts have
reached their life

The current average value monitor signal (Y93) is output
as pulse for 20s as 1 cycle and repeatedly output during
constant speed operation.

Initial . o
[Pr.] Name Setting Range Description
Value »
. Set the time taken to average the current during 4
555 Current average time 1s 0.1t0 1.0s
start pulse output (1s). 9
! Set the time for not obtaining (mask) transient =
556 Data output mask time Os 0.0 to 20.0s <
state data. QO
_ Rated | 55Korless | O to500A _ _ TH
557 Current average value monitor invert Set the reference (100%) for outputting the signal G
) inverter
signal output reference current 75K or more | 0to 3600A | of the current average value. w
current o
(72}
Output A ¥ From acceleration to constant speed operation
frequency T T
1 I :
1 I 1
1 | 1
1 I 1
1 I 1
] | Il .
— : Time
I +=—— 1cycle (20s) —>— Next cycle
1
Y93 signal —
1, !, < »la »
1) Data output mask time ! A A S A = \:_ 5) End pulse
When the speed has changed to constant output as low pulse
from acceleration/deceleration, Y93 signal is shape for 1 to 16.5s
not output for [ 336] time- 4) Maintenance timer pulse
2) Start pulse The maintenance timer value ([Pr. 503]) is output
Output as Hi pulse shape for 1s (fixed) as Hi output pulse shape for 2 to 9s (16000h to
Output current set in [Pr. 555] time is averaged. 72000h).
) ~_[Pr.503] X 100h
3) Output current average value pulse Signal output time= —— ———— X 5s
- 40000h
The averaged current value is output as low pulse shape for

0.5 to 9s (10 to 180%) during start bit output.
output current average value (A) %

[Pr. 557] (A)

5s

Signal output time=

The output pulse of Y93 signal

75
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For the terminal used for the Y93 signal output, assign the
function by setting 93 (positive logic) or 193 (negative
logic) to a [Output terminal function selection]. (The function
can not be assigned to a relay output terminal.)

1)

»

w
-

Setting of [Pr: 556 Data output mask time)

The output current is unstable (transient state)
right after the operation is changed from the
acceleration/deceleration state to the constant
speed operation. Set the time for not obtaining
(mask) transient state data in [Pr. 556].

Setting of [Pr: 555 Current average time)

The average output current is calculated during Hi
output of start pulse (1s). Set the time taken to
average the current during start bit output in [Pr
555].

Setting of [Pr. 557 Current average value monitor
signal output reference current]

Set the reference (100%) for outputting the signal
of the current average value. Obtain the time to
output the signal from the following calculation.

Output current average value 5s (output current

[Pr. 557] Setting

average value 100%/5s)

Note that the output time range is 0.5 to 9s, and it
is 0.5s when the output current average value is
less than 10% of the [Pr. 557] setting and 9s when
exceeds 180%.

[Example] when [Pr. 557 = 10A] and output current

4)

average value is 15A.

As 15A/10A X 5s = 7.5, the current
average value monitor signal is output as
low pulse shape for 7.5s.

0.5

»
»

Signal output time

10 180 (%)
Output current average value

Qutput of [Pr. 503 Maintenance timer]

After the output current average value is output as
low pulse shape, the maintenance timer value is
output as high pulse shape.

The output time of the maintenance timer value is
obtained from the following calculation.

[Pr. 503]

. . .
—40000h 5s (Maintenance timer value 100%/5s)

Note that the output time range is 2 to 9s, and it is
2s when the [Pr. 503] setting is less than 16000h
and 9s when exceeds 72000h.

16000
Maintenance timer value

72000 (h)

Signal output time
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*1

*2

Mask of data output and sampling of output current
are not performed during acceleration/deceleration.
When the speed is changed to acceleration/
deceleration from constant speed during start pulse
output, the data is judged as invalid, the start pulse is
output as high pulse shape for 3.5s, and the end
signal is output as low pulse shape for 16.5s.

The signal is output for at least 1 cycle even when
acceleration/deceleration state continues after the
start pulse output is completed.

The speed is changed to deceleration from
/the constant speed during start pulse output

Output frequency

Time

Previous cycle—»—<«——Invalid cycle (20s) —i+—Next cycle

Y93
signal

H— -
>~ —

3.5s

2) Start pulse
Output as high
pulse shape for

J \; 5) End signal

Output as low pulse
shape for 16.5s

*3

*4

When the output current value (inverter output current
monitor) is OA on completion of the 1 cycle signal
output, the signal is not output until the speed
becomes constant next time.

The current average value monitor signal (Y93) is
output as low pulse shape for 20s (without data

output) under the following condition.
(@) When the motor is in the acceleration/deceleration

state on completion of the 1 cycle signal output
When 1-cycle signal output was ended during
restart operation with the setting of automatic restart

(b)

after instantaneous power failure [Pr. 57 #+ 9999]
When restart operation was being performed at the
point of data output mask end with the setting of
automatic restart after instantaneous power failure

[Pr 57 + 9999

(©)



1.4.24 Remote output function (REM)

SPECIFICATIONS

Initial | Setting

Pr. Name
[Pr.1 Value Range

Description

Available
Inverters

0 Remote output data clear at powering OFF | Remote output
1 Remote output data retention even at data clear at O @)
495 Remote output 0 powering OFF inverter reset
selection 10 Remote output data clear at powering OFF | Remote output

1"

Remote output data retention even at data retention at O @)
powering OFF

inverter reset

496 | Remote output data 1 0 0 to 4095 Refer to the following diaaram O o

497 | Remote output data 2 0 0 to 4095 elertothe foflowing diagram. [¢) _
You can utilize the ON/OFF of the inverter's output signals
instead of the remote output terminal of the programmable [Pr: 495=0.10] [Pr: 495 =1, 1]
controller. POW?f OFF POWPIJF OFF

Su i
The output terminal can be turned ON/OFF depending on PRy ! ! suppy ! o Inve;t?r
| | | T

the [Pr. 496 or Pr. 497] setting. The remote output selection ! EOFF ! ! - E:ziuthn:)
can be controled ON/OFF by computer link REM L—T REM '
communication from the PU connector or RS-485 terminal REM signal clear REM signal held

or by communication from the communication option.

Set 96 (positive logic) or 196 (negative logic) in any of [Pr.
190 to Pr. 196 Output terminal function selection], and assign
the remote output (REM) signal to the terminal used for
remote output.

When you refer to the following diagram and set 1 to the
terminal bit (terminal where the REM signal has been
assigned) of [Pr. 496 or Pr. 497], the output terminal turns
ON (OFF for negative logic). By setting 0, the output
terminal turns OFF (ON for negative logic).

The output terminal where the REM signal is not assigned
using any of [Pr. 190 to Pr. 196] does not turn ON/OFF if 0/1
is set to the terminal bit of [Pr. 496, Pr. 497]. (It turns ON/
OFF with the assigned function.)

For example when [Pr. 190 RUN terminal function selection =
96] (positive logic) and set 1 (HO1) in [Pr. 496], the terminal
RUN turns ON.

When [Pr. 495 = 0, 10], performing a power ON reset
(including a power failure) clears the REM signal output.
(The ON/OFF status of the terminals are as set in [Pr. 190
to Pr. 196]. ) The [Pr. 496, 497] settings are also 0.

When [Pr. 495 = 1, 11], the remote output data before
power OFF is stored into the EEPROM, so the signal
output at power recovery is the same as before power OFF.
However, it is not stored into EEPROM when the inverter is
reset (terminal reset, reset request through
communication). (Refer to the following diagram)

When [Pr. 495 = 10, 11], signal before reset is saved even
at inverter reset.

ON/OFF example for positive logic

*1  When [Pr. 495 = 1, 11] (remote output data retention even

at

powering OFF), take such corrective action as

connection of R1/L11, S1/L21 and P/+, N/-, to hold the
control power supply. If you do not take such a step, the
output signals provided after power-ON are not
guaranteed.

<Remote output data>

1) (A7%0) (F730)

[Pr. 496]
b11 b0
> > _ o
a2 22882 |2|3]e|8
N _
[Pr 497
b11 b0
Ll BIE B s s s ]s|s ]38
Sl 3| 3| S IS IS IS IS8 |S
*1  As desired
*2 Terminal YO to Y6 are available only when the
extension output option (FR-A7AY) is fitted
*3  Terminal RA1 to RA3 are available only when the

7

relay output option (FR-A7AR) is fitted

SPECIFICATIONS
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2) (E700)

[Pr.49¢6]
b11 b0
* * * * * - * - « | 2
SRR
[Pr497]
b11 b0

* *
- -

€« EVY
€x CVY
€« LVY
Cx 9A
Cx SA
[N
Cx €A
Cx CA
Cx LA
Zx OA

*1  As desired

*2  Terminal YO to Y6 are available only when the extension
output option (FR-A7AY E kit) is fitted

*3 Terminal RA1 to RA3 are available only when the relay
output option (FR-A7AR E kit) is fitted

3) (0700)

[Pr496]
b11 b0
> X
* * * * * * [ve] * * * * c
(@] z
* As desired

1.4.25 Indicator connection and adjustment (FM)

Pulse train of 8VDC maximum, 2400pulse/s is output.

(When [Pr: 291 Pulse train /O selection = 0, 1]in (A700), FM
output is selected.) The pulse width can be adjusted by
calibration parameter [Calibration parameter CO (Pr. 900) FM
terminal calibration] using the operation panel and
parameter unit.
The output frequency, etc. of the inverter can be indicated
by a DC ammeter of 1mA full-scale deflection and
maximum 300Q internal resistance or a commercially
available digital indicator which is connected across
terminals FM-SD.
The indicator can be calibrated from the operation panel or
parameter unit. Note that the reading varies according to
the wiring distance if the indicator is placed away from the
inverter. In this case, connect a calibration resistor in
series with the indicator as shown below and adjust until
the reading matches the operation panel or parameter unit
indication (indicator monitoring mode).
The wiring length of the terminal FM should be 200m
maximum and use the twisted cable or shielded cable.
<Indicator >

1mA full-scale

analog meter

[T, 1mA

JE— (+)

FM

Calibration
resistor1

[

0 Bt
el 1 [
=

Pulse width T1: Adjust using calibration parameter CO
Pulse cycle T2: Set with [Pr: 55] (frequency monitor)
Set with [Pr:56] (current monitor)

(Digital indicator)

1440 pulses/s(+) (TTT] ()

:
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*1 It is not necessary when the operation panel (FR-
DUQ7) or parameter unit (FR-PU04/FR-PUQ7) is used
for calibration.

Used when calibration must be made near the
frequency meter for such a reason as a remote
frequency meter.

However, the frequency meter needle may not deflect
to full-scale if the calibration resistor is connected. In
this case, use this resistor and operation panel or
parameter unit together.

*2 The default settings are 1mA full-scale and 1440
pulse/s terminal FM frequency at 60Hz.

Up to two 1mA analog indicators can be used in parallel for

A700)( F700 ), but only one 1mA analog indicator can be
used for (E700)(D700). To use analog indicators in

parallel, select such as 0.5mA fullscale indicators so that
these will not exceed the maximum current of the inverter.
A digital indicator and analog indicator can not be used
together.

The type and number of digital indicators are limited
according to the input impedance and input voltage
specifications.
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(2) Calibration of terminal FM

Calibrate the terminal FM in the following procedure.
1) Connect an indicator (frequency meter) across
Maximum output current terminals FM-SD of the inverter. (Note the polarity.
22U 3aKkpy BVT33KR=24mA The terminal FM is positive.)
8V [|20K gp 2) When a calibration resistor has already been
connected, adjust the resistance to "0" or remove
the resistor.
Refer to the monitor description list (page 345)
and set [Pr. 54].
When you selected the running frequency or
inverter output current as monitor, preset the
24V running frequency or current value, at which the
output signal will be 1440 pulse/s, to [Pr 55
20K 7K X/??;Egoggf,?:rem Freq.uen'cy monitoring reference] or [Pr. 56 Current
4 e monitoring referencel].
8VA | ]20K gp At 1440 pulse/s, the meter generally shows to full-
scale.

Inverter

24V

B
@

Inverter

o
R

*1  When calibrating a monitor output which does not

easily point to 100% even with an actual load,

output current for example, set [Pr 54 = 2I]

(1) Output waveform of terminal FM (reference voltage output) and make calibration.
1440 pulse/s are output from the terminal FM.

*2  When a frequency meter is connected to across

terminals FM and SD to monitor the running

frequency, the FM terminal output reaches to the

H

The output signal of terminal FM has a pulse
waveform as shown in the table below and the
number of its pulse is proportional to the inverter
output frequency.

SPECIFICATIONS

maximum when output frequency is 100Hz or more

The output voltage (average voltage) is also in the initial setting. In this case, the [Pr 55] setting
proportional to the output frequency. has to be changed to the maximum frequency.
Specifications *3  For , calibration with [Calibration parameter
CO (Pr.900)] is unavailable when [Pr.291 Pulse train
[Pr.900] YO selection =10,11,20,21,100] (fast pulse train
output).
Output by
8vDC
waveform
1/1440Hz

Max. 2400 pulse/s

Number of | Set a full-scale value which achieves 1440
output pulse | pulse/s.

(pulsels) [Pr. 55]: frequency monitoring reference

[Pr. 56]): current monitoring reference
0 to 8VDC max™.

(approx. 3.5V2 at 1440 pulse/s (in the initial
setting))

Output
voltage

*1  Output voltage is 0.5V or less when a DC ammeter
of 300Q2 or less internal resistance is connected to
measure the output voltage.

*2  Output voltage is approximately 4.7V in
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1.4.26 Calibration of analog output (AM)

The terminal AM is factory-set to provide a 10VDC output
in the full-scale status of the corresponding monitor item.
[Calibration parameter C1 (Pr. 901)] allows the output voltage
ratios (gains) to be adjusted according to the meter scale.
Note that the maximum output voltage is 10VDC.

The analog output level can be calibrated by the operation
panel or parameter unit.

Terminal AM function selection can be set in [Pr. 158].
Since the terminal AM is not isolated from the control circuit
of the inverter, use a shielded cable of shorter than 30m.

Inverter

1.4.27 Control circuit common terminals (SD, 5, SE)

(1) Calibration of terminal AM

Calibrate the terminal AM in the following procedure.

1) Connect a 0-10VDC meter (frequency meter) to
across inverter terminals AM-5. (Note the polarity.
The terminal AM is positive.)

2) Refer to the monitor description list (page 345)
and set [Pr. 158].
When you selected the running frequency,
inverter output current or the like as monitor,
preset the running frequency or current value at
which the output signal will be 10V in [Pr 55] or
[Pr. 56].

*1  When calibrating a monitor output signal, which
cannot adjust to a 100% value without an actual
load and a measurement equipment, set [Pr. 158 =
21] (reference voltage output) and make calibration.
10VDC is output from the terminal AM.

The terminals SD, 5, and SE are all common terminals (0V)
for 1/0 signals and are isolated from each other. Do not
earth (ground).

Avoid connecting the terminal SD and 5 and the terminal
SE and 5.

Terminal SD is a common terminal for the contact input
terminals (STF, STR, STOP, RH, RM, RL, JOG, RT, MRS,
RES, AU, CS) and frequency output signal (FM).

The open collector circuit is isolated from the internal
control circuit by photocoupler.

The terminal 5 is a common terminal for frequency setting
signal (terminal 2, 1 or 4) and analog output terminal AM. It
should be protected from external noise using a shielded or
twisted cable.

Terminal SE is a common terminal for the open collector
output terminal (RUN, SU, OL, IPF, FU). The contact input
circuit is isolated from the internal control circuit by
photocoupler.

1.4.28 Signal inputs by contact-less switches

The contacted input terminals of the inverter (STF, STR,
STOP, RH, RM, RL, JOG, RT, MRS, RES, AU, CS) can be
controlled using a transistor instead of a contacted switch
as shown on the right.

(1) Electrical characteristics required for the

external transistor
1)ic (collector current [10mA or more])
If the rating is small, the external transistor
may be damaged or the inverter input may
not be active.
(open-time permissible collector-to-emitter
voltage [30V or more])
If the rating is small, the external transistor
may be damaged.
(conduction time collector-to-emitter
saturation voltage [3V or less])
If the saturation voltage is large, the inverter
input may not be active.
(collector shut-off current (leakage current)
[100uA or less]
If the shut-off current is large, it may be
accidentally input to the inverter.

2)VCEX

3)VCE(sat)

4)ICEX

80

+24V

sl

Ic=6mA| STF, etc

Inverter

SD

External signal input using transistor

*1  When using an external transistor connected to an
external power supply, use terminal PC to prevent
malfunctions due to undesirable currents. (Refer to
page 60)

*2 Note that an SSR (solid-state relay) has a
relatively large leakage current at OFF time and it
may be accidentally input to the inverter.
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1.4.29 Wiring and configuration of PU connector

(1) PU connector pin-outs (common) (2) When connecting the operation panel

1)(A700) (F700) using a parameter unit connection cable
= = Inverter
(Receptacle side) When connecting the operation panel (FR-DUO07) to
Front view . . .
the inverter using a cable, the operation panel can be
installed on the panel and operationality is improved.

8
to) *1  Overall wiring length when the operation panel is

1) connected should be less than 20m

1)(A700) (F700)

Parameter unit connection cable
(FR-CB200) (option)

2
Inverter (@)
(Receptade side) Operation panel (FR-DU07 o |:
Front view I / <
1) to 8) )
—
(&)
wl
Operation panel connection connector n-
(FR-ADP) (option) (/)]
2)(E700
Inverter

(Receptacle side)
Viewed from bottom ) )
Parameter unit connection cable

8)to 1) (FR-CB20100) (option)

Nul:rllr:)er Name Description
1) SG Earth (Ground) (connected to terminal 5)
2) — Power supply for operation panel and PU
3) RDA Inverter receive+
4) SDB Inverter send-
5) SDA Inverter send+
6) RDB Inverter receive-
7) SG Earth (Ground)(connected to terminal 5) Parameter unit connection cable
8) — Power supply for operation panel and PU (FR-CB2010T) (option)

*1  Pins No.2 and 8 provide power to the operation panel PU Gonnector

or parameter unit.
Do not use these pins for RS-485 communication.

*2 Do not connect the PU connector to the computer's
LAN board, FAX modem socket or telephone modular
connector. The product could be damaged due to
differences in electrical specifications.

81



interface/
terminals

(3) PU connector communication system

configuration and wiring

Using the PU connector, you can perform
communication operation from a personal computer
etc.

When the PU connector is connected with a
personal, FA or other computer by a communication
cable, a user program can run and monitor the
inverter or read and write to parameters.

When performing RS-485 communication with
multiple inverters, use the RS-485 terminal. (Refer to
page 83)

1) System configuration

Station 0 Computer] Station 0
Computer Inverter
Inverter RS-232C
] - RS-232C |lemmector| U
RS-485 connector| [ cable  Hgpmum. [connector
Ly

RS-232C-RS-485
converter

\

R RJ-45
cgﬁﬁgctor - connector 2)
10BASE-T cable 1) 10BASE-T cable 1)

(a) Refer to the following when fabricating the
cable on the user side.

Examples of product available on the market
(as of February, 2008)

Product Type Maker
1) 10BASE-T | SGLPEV-T | Mitsubishi Cable Industries,
Cable 0.5mmx4pP™! Ltd.
RJ-45 Tyco Electronics
2) 5-554720-3 )
Connector Corporation

*1 Do not use pins No. 2, 8 of the 10BASE-T cable.
2) Connection with RS-485 computer

Inverter

Computer Side Terminals Cable connection and signal direction PU connector
Signal name Description 10BASE-T cable RS-485 terminal
RDA Receive data SDA
RDB Receive data SDB
SDA Send data RDA
SDB Send data RDB
RSA Requesttosend | - --- - 1
RSB Requesttosend | - -4 : .
CSA Clear to send £ - - -:- -
csB Clear to send e - -
0.2mm? or more
SG Signal ground SG
FG Frame ground

* Make connections in accordance with the manual of the
computer used.
Fully check the terminal numbers of the computer since
these vary with the model.
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1.4.30 Wiring and arrangement of RS-485 terminals (A700) (F700) (E700)
(1) RS-485 terminal block P~ T

Conforming standard EIA-485 (RS-485) RDA (2 points) | Inverter send+

Transmission format Multidrop link RDB (2 points) | Inverter send-
Communication speed | MAX38400bps SDA (2 points) | Inverter send+
Overall length 500m SDB (2 points) | Inverter send-

Connection cable

oren

4— Terminating resistor switch
Factory-set to "OPEN".

Set only the terminating resistor switch of

Twisted pair cable (4 pairs) RS-485 communication common, Analog

common(terminai2, 4)

SG

(3) Connection of RS-485 terminals and wires

100QQ the remotest inverter to the "100Q" position.
oo Loosen the terminal screw and insert the cable into
D D DS the terminal.
E@E@E@E@ Wire the stripped cable after twisting it to prevent it
Sor 581 Sore 5o from becoming loose. In addition, do not solder it.
il Use a bar terminal as necessa
CE L) -
Q22 Cable stripping length 2]
P5S SG P55  SG Z
(VCC) (GND) (VCC) (GND) ﬁ o
— —_
[ — =
— 5mm <
Name Description 3)
RDA1(RXD1+) Inverter receive+ Screw size M2 ™
RDB1(RXD1-) Inverter receive- Tightening torque™ | 0.22N-m to 0.25N-m %)
RDA2(RXD2+) Inverter receive+ (for branch) Cable size 0.3mm? to 0.75mm? 1T}
RDB2(RXD2-) Inverter receive- (for branch) . Small © flathead screwdriver o
Screwdriver et A (73]
SDA1(TXD1+) Inverter send+ (tip thickness: 0.4mm/tip width: 2.5mm)
SDB1(TXD1- Invert: d- . . . .
SDA2(TXD2+) vert nve ::S?n 5 h *1  Undertightening can cause cable disconnection or
( ) nverter send+ (for branch) malfunction. Overtightening can cause a short circuit or
SDB2(TXD2-) Inverter send- (for branch) malfunction due to damage to the screw or unit.
P5S(VCC) 5V Permissible load current 100mA
SG(GND) Ground (connected to terminal SD) Information on bar terminals

(2) FR-E7TR RS-485 terminal block

RS-485 terminal can be used instead of a PU
connector connected to a standard control circuit
terminal to perform RS-485 communication. To do this,

Introduced products (as of September, 2006)
: Phoenix Contact Co.,Ltd.

attach a control terminal option, FR-E7TR. Terminal | Bar Terminal Model | Bar Terminal Model | Wire
Parameters need to be set are the same as ones need Screw (with insulation (without insulation Size
for RS-485 communication with a PU connector. Size sleeve) sleeve) (mm?)
Refer to page 365 for the detail of initial settings and . .

specification of RS-485 communication with RS485 M2 Al0.5-6WH A0.56 031005

terminal.

Bar terminal crimping tool: CRIMPFOX ZA3
(Phoenix Contact Co.,Ltd.)

Terminating resistor switch
Factory-set to "OPEN".
Set only the terminating resistor switch of

the remotest inverter to the "100Q2" Use shielded or twisted cables for connection to the

position. . . .
] control circuit terminals and run them away from the
Terminal 2/SG switch
Set terminal 2/SG switch to the right position (ON) to main and power circuits (including the 200V relay
4 pass a shielded wire across terminal SG. As a result,
=X=) terminal 2 changes to terminal SG. (Note that analog sequence circuit).
input of terminal 2 is made invalid)
m U L] s When using the bar terminal (without insulation

sleeve), use care so that the twisted wires do not

EOUOUUUOUUEEEOEEOEUEHE
come out.
=4 -
I .‘% terminal :% I:I * :l:l
\@@@@@@@@@@@@

T

FR-E7TR
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(4) RS-485 terminal

Use the RS-485 terminals to perform communication
operation from a personal computer etc. When the
PU connector is connected with a personal, FA or
other computer by a communication cable, a user
program can run and monitor the inverter or read and
write to parameters.

system configuration

1) Connection of a computer to the inverter (1:1

connection)
Computer Computer
Inverter Inverter
L] RS485 L1 RS485
RS-485 terminals Maximum | [terminals|
interface/ * RSb-|2320 — } 15m k
terminals cable Comerter

Twisted pair cable Twisted pair cable

*Set the terminating resistor switch to the "100Q" position.

* Set the terminating resistor switch to the 100Q position.

2) Combination of computer and multiple inverters
(1:n connection)

Computer Station 0 Station 1 Station n
Inverter Inverter Inverter
; RS-485 Rs-485 RS-485
RS-485 terminals terminals | [~ = ~ || terminals
interface terminals H . H . -
M  —
Twisted pair cable
Computer Station 0 Station 1 Station n
RS-232C Inverter Inverter Inverter
converter RS-485 Rrs-485 || ____|[ rs-485
Maximum terminals terminals terminals
RS-232C 15m B | N
cable Converter
—

* n
[ ]

Twisted pair cable

* Set only the terminating resistor switch of the
remotest inverter to the 100Q position.

(5) RS-485 terminal wiring method

1) Wiring of one RS-485 computer and one inverter

Computer
RDA

RDB
SDA
sbB
RSA
RSB

CSA L
csB -

sG

FG

IE‘Qq—

) SDB1
@ spat
RDB1
RDA1

2) Wiring of one RS-485 computer and n (multiple)
inverters

Computer
RDA

RDB
SDA
SDB
RSA
RSB
CSA
CcsB

sG
FG Station 0

Station 1

Station n

*1  Make connection in accordance with the instruction
manual of the computer. Check the terminal numbers of
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the computer since terminal number differs with the
model.

*2 For the inverter farthest from the computer, set the
terminating resistor switch to ON (100 position).

*3  For branching, connect the wires as shown below.

To receiving terminal
of the next inverter

To receiving terminal
of the next inverter

To next inverter
To earth (ground)
terminal

To computer ground {

(6) Two-wire type connection

If the computer is 2-wire type, a connection from the
inverter can be changed to 2-wire type by passing
wires across reception terminals and transmission
terminals of the RS-485 terminal.

A program should be created so that transmission is
disabled (receiving state) when the computer is not
sending and receiving is disabled (sending state)
during sending to prevent the computer from

receiving its own data.
Computer Inverter
TXD+
R

Transmission B I
RXD+

enable

Receiving @

enable SG

Pass a wire
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1.4.31 USB connector A700) (E700

Connect the inverter and PC with USB cable and use FR
Configurator to make the inverter setup easily.

When using USB communication, set [Pr 551 PU mode
operation command source selection = 3].

Parameter setting and monitoring are performed using FR
Configurator. Refer to the instruction manual of FR
Configurator for details.

It is recommended to fit a ferrite core to the USB cable to
reduce the effect of noises from the inverter.

Initial Setting

Pr. Name
[Pr.1 Value Range

Description

USB communication

547 ] 0 0to 31 Specifies the inverter station number.
station number

USB communication is enabled. However, the inverter will
0 come to an alarm stop (E. USB) if operation is changed to PU
o operation mode.
USB communication check - — -
548 . . 9999 Set the interval of communication check time.
time interval . .

0.1t0999.8s | If a no-communication state persists for longer than the

permissible time, the inverter will come to trip (E.USB).

9999 No communication check (2}
5
@ USB communication specifications r—
Interface Conforms to USB1.1 S
Transmission Speed: | 12Mbps E
Wiring length Maximum 5m (&)
Ll
o
USB B connector (B receptacle) »
Connector €700
USB mini B connector
(receptacle mini B type)
Power supply Self-power supply

(1 )

USB cable

usB
connector ||
e

Removal of cover
Place a flat-blade screwdriver,
etc. in a slot and push up the
cover to open.

Pull the cover in the direction of arrow.Then turn it upward.
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1.4.32 Connection of motor with encoder (vector control) (A700

Orientation control and encoder feedback control, and
speed control, torque control and position control by full-
scale vector control operation can be performed using a
motor with encoder and a plug-in option FR-A7AP.

(1) Structure of the FR-A7TAP

i - Mounting
Terminal Front view
blockm [ hole
212
212
21 g
@1
21|
2112
O
Mountin
ho|g L Switch for manufacturer

setting (SW3)
Do not change from initially-
set status (1, 2:0FF ).

— Terminating resistor selection
switch (SW2)
Switch ON/OFF of the internal
terminating resistor.

‘— CON2 connector
Not used.

— Encoder specification selection switch (SW1)
Used to change the specification of encoder
(differential line driver/complementary).

Terminal layout

i

|

b
N

H

Y
os)
N

H

13
N
1N
NSNS

el

[PG]

PIN

gl [

l—OU

— PIN and PO are
not used.

(2) Terminals of the FR-A7AP

Terminal Application
Terminal Name PP .
Symbol Explanation
PA1 Encoder A-phase signal input
Encoder A-phase inverse
PA2 ) )
signal input
PBA Encoder B-phase signal input
terminal A-, B- and Z-phase
PB2 Encoder B-phase inverse signals are input from
signal input terminal the encoder.
Encoder Z-ph ignal input
P21 . phase signal inpu
terminal
Encoder Z-phase inverse signal
Pz2 . .
input terminal
PG Encoder power supply Input terminal for the
(positive side) input terminal encoder power
supply. Connect the
external power suppl
Encoder power ground P PPy
SD ) (5V, 12V, 15V, 24V)
terminal
and the power cable
from encoder.
PIN
Not used.
PO
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(3) Terminals of the FR-A7AP

1)

Encoder specification selection switch (SW1)
Select either differential line  driver
complementary

It is initially set to the differential line driver. Switch
its position according to output circuit.

or

Differential line
driver (initial status)

9)

avLvnE

Complementary

=]
Terminating resistor selection switch (SW2)
Select ON/OFF of the internal terminating resistor.
Set the switch to ON (initial status) when an
encoder output type is differential line driver and

set to OFF when complementary.

ON: with internal terminating resistor (initial
setting status)
OFF: without internal terminating resistor

*1  Setall switches to the same setting (ON/OFF).

*2 If the encoder output type is differential line
driver, set the terminating resistor switch to the
"OFF" position when sharing the same encoder
with other unit (NC (numerical controller), etc)
and a terminating resistor is connected to other
unit.

Internal terminating
resistor-ON
(initial status)

avavui

N[E==e
o[==!

Internal terminating resistor-OFF




3) Motor used and switch setting

4) Encoder specifications

SPECIFICATIONS

Encoder Terminatin Encoder for SF-
L . 9 Power Item Encoder for SF-JR
Motor Specifications| Resistor | specifications V5RU
Switch (SW1) | Switch (SW2) g2 Resolution 1024 pulse/rev 2048 pulse/rev
Mitsubishi SF-JR | Differential ON 5V Power supply o o
standard motor |SF-HR Differential ON 5V voltage 5VDC£10% 12VDC+10%
with encoder, Current
Mitsubishi high ) 150mA 150mA
- Others * *1 *1 consumption
efficiency motor
) ) A, B phases A, B phases
with encoder Output signal ] ]
- SF- ] . form (90° phase shift) (90° phase shift)
Mitsubishi JRCA Differential ON v Z-phase: 1 pulse/rev Z-phase: 1 pulse/rev
constant torque SE- Diff tial line dri
motor with Differential ON 5V Output circuit imerential fine driver Comp|ementary
encoder HRCA _ _ _ 74LS113 equivalent
Others 1 1 1 "H" level
Vec?or SF- Complementary OFF 12V power supply voltage
dedicated motor | V5RU
Output "H" level 2.4V or more | for encoder
Other manufacturer's . N . -
motor with encoder 1 1 1 voltage L" level 0.5V orless | -3V or more
*1  Set according to the motor (encoder) used. L" level
2 Choose a power supply (5V/12V/15V/24V) for encoder _ . : 3V or less _
according to the encoder used. Control terminal option 1 Encoder with resolution of 1000 to 4096 pulse/rev is
(FR-A7PS) has built-in 12VDC power supply for recommended.
encoder.

*3  SW3 switch is for manufacturer setting. Do not change

the setting.
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(4) Encoder cable

SPECIFICATIONS

SF-V5RU, SF-THY

SF-JR/HR/JRCA/HRCA with encoder
F-DPEVSB 12Px0.2mm? MS3057-12A
| Approx. 140mm |
Earth cable 4 e |
Rk
S KK
% |60mm L Al
= > MS3106B20-29S
Length L
Model Y
(m)
FR-JCBL5 5
FR-JCBL15 15
FR-JCBL30 30
FR-A700
(FR-A7AP) o PLG
PA1 7T |' T C
PA2 7 R
PB1 — —+—A
PB2 T 7 T N
22 —— A | Positioning keyway
T |' T
) 7 1
) )
PG f /A
SD 7 K
1! 1!
1! !
1! , P!
il ] il MS3106B20-29S
- - - =~ As viewed from wiring side
@ 7472mm2 ( & )

Inverter side

Encoder side
connector

F-DPEVSB 12PX 0.2mm?

Earth cable
r'd P/ y

=

11mm

60mm
-+

MS3057-12A

MS3106B20-29S

+ P clip for earthin Length L
P 1ol 9 Model Y
(grounding) a shielded cable (m)
is provided. FR-V7CBL5 5
FR-V7CBL15 15
FR-V7CBL30 30
FR-A700
(FR-A7TAP) PLG
PA1 — f “—A
PA2| ", 7 ——B
PB1[—T |( T C
PB2| 1 7 ——D
Bg ! ] - G Positioning keyway
\ I J , I
1 1
I I
1 1
PG 1 £ 1 S
SD " I IR
1 1
I I
1 1
I I
I I
Y " MS3106B20-29S
@ ! Y (As viewed from wiring side)

* As the terminal block of the FR-A7AP is an insertion type, cables need to be modified. (Refer to page 83)

When using the dedicated encoder cable (FR-JCBL, FR-
V5CBL, etc.) for the conventional motor, cut the crimpling
terminal of the encoder cable and strip its sheath to make

its cables loose.

Also, perform protective treatment of the shield to ensure
that it will not make contact with the conductive area.
Wire the stripped cable after twisting it to prevent it from

becoming loose. In addition, do not solder it.
Use a bar terminal as necessary.

Cable stripping length

S e

L —
5mm
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Connection terminal compatibility table

SF-V5RU SF-JRIHR]
Motor JRCA/HRCA
SF-THY .
(with encoder)
Encoder cable FR-V7CBL FR-JCBL
PA1 PA PA
PA2 Keep this open PAR
PB1 PB PB
FR-A7AP PB2 Keep this open PBR
terminal Pz1 Pz Pz
Pz2 Keep this open PZR
PG PG 5E
SD SD AG2
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(5) Wiring
1) Speed control

Vector Control Dedicated Motor (SF-V5RU),

Standard Motor with Encoder (SF-JR), 5V Differential Line Driver
For 12V Complementary Type

SF-JR motor MCCB SF-V5RU

Inverter with encoder | a4 1TTtt%

"1
Three-phase O

' ——
Three-phase  —%~ S/L2 AC power supply —_
—_— —
AC power supply ™ T/L3 Inverter |
—_—X ©
. Ve VXL !
. PR w O |
Forward rotation start (OSTF -- FRATAR Extemal @ &

thermal

Reverse rotation start ()STR
relayinput 2 PC()

)N Thermal relay
protector
Contact input common

h
\
1
Frequency oommapd Differential -, ;
Frequency setting !
potentiometer : P71
Diffe tial
12W1kQ Tq Complementary 1 Difereni O
Ter_minating E Complementary
Torque limit resistor ON ! Terminaing
command (") H o e
i 5VDC power supply *7 ! JER N —
(i'] OV) OFF ) P pPply H 12VDC power supply *7
H :

2) Torque control

Vector Control Dedicated Motor (SF-V5RU),

Standard Motor with Encoder (SF-JR), 5V Differential Line Driver
For 12V Complementary Type

SPECIFICATIONS

SF-JR motor MCCB

with encoder I
- - Three-phase 0

1 AC power supply =4
—_— i

_SF-V5RU

Three-phase _"X: T
AC power supply — X4
—_—_i

Forward rotation start
Reverse rotation start

External
thermal
relayinput 2 PC

)N Thermal relay
. protector
Contact input common

Terminating
resistor ON

Complementary

Terminating
resistor
ON

Torque command (+) ——
(FIOV)() e

I
v

*1  For the fan of the 7.5kW or less dedicated motor, the

L *3  The pin number differs according to the encoder used.
ggpvg;supply is single phase (200V/50Hz, 200 to 230V/ Speed control and torque control are properly performed

*2  Assign OH (external thermal input) signal to the terminal CS. * even without connecting Z-phase. L
(1Pr 186 = 7)) 4  The encoder should. be coupled on the same axis with
Connect a 2W1kQ resistor between terminals PC and CS (OH). the motor shaft without any mechanical looseness.

Speed ratio should be 1:1.

*5 Earth (Ground) the shielded cable of the encoder cable
to the enclosure with a P clip, etc. (Refer to page 91)

*6 For the complementary, set the terminating resistor
selection switch to OFF position. (Refer to page 86)

*7 A separate power supply of 5V/12V/15V/24V is

Install the resistor pushing it against the bottom part of the
terminal block so as to avoid a contact with other cables.

Refer to page 37 for details of [Pr. 186 CS terminal function
selection].

CS(OH) necessary according to the encoder power specification.

PC o When performing encoder feedback control and vector
Control circuit control together, an encoder and power supply can be
terminal block shared.

*8 Refer to page 88 for terminal compatibility of the FR-
JCBL, FR-V7CBL and FR-A7AP.
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*1

*2

*3

*4

*5

*6

3) Position control

Vector Control Dedicated Motor (SF-V5RU), 12V Complementary

Positioning unit
MELSEQ-Q QD75P1

Three-phase AC !
power supply |

o

Forward stroke end

| Reverse stroke end

Pre-excitation (servo on)

Three-phase AC
power supply

MCCB SF-V5RU
“1 VR : A T T

il B

X c FAN

[ '

|
1
|
1
|
1
|
1
| CLEARé
1
|
1
|
1
|
1
|
1

Torque limit command (+)

(#10V) () ———

Clear S|gr?a| CLR 9 |
PULSE F () Pulse train JOG 10!
Sign signal Differential
PULSE R NP *9 "7
O 24V[PC power supply 1 line driver PZ1 O
CLEAR COMO) 1| PC
PULSE COM SE
g Complementary PG
RDY COM :Terminatin SD
coMO 5 ) & sianal E resistorg
READYCIJ reparation ready signa RDY *115 ON
. ,
. A.

Inverter

Thermal
protector

= (ground)
{1

OFF

For the fan of the 7.5kW or less dedicated motor, the power
supply is single phase (200V/50Hz, 200 to 230V/60Hz).
Assign OH (external thermal input) signal to the terminal
CS. ([Pr 186=T])

Connect a 2W1kQ resistor between terminals PC and CS (OH).
Install the resistor pushing it against the bottom part of the
terminal block so as to avoid a contact with other cables.
Refer to page 37 for details of [Pr. 186 CS terminal function

selection).

CS(OH)

PC
Control circuit
terminal block

The pin number differs according to the encoder used.
Position control by pulse train input is properly performed
even without connecting Z phase.

The encoder should be coupled on the same axis with the
motor shaft without any mechanical looseness. Speed ratio
should be 1:1.

Earth (Ground) the shielded cable of the encoder cable to
the enclosure with a P clip, etc. (Refer to page 91)
For the complementary, set the terminating
selection switch to OFF position. (Refer to page 86)

resistor
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*7

*8

*9

A separate power supply of 5V/12V/15V/24V is necessary
according to the encoder power specification.

When performing encoder feedback control and vector
control together, an encoder and power supply can be
shared.

Refer to page 88 for terminal compatibility of the FR-JCBL,
FR-V7CBL and FR-A7AP.

Assign the function using [Pr: 178 to Pr. 184, Pr. 187 to Pr. 189

Input terminal function selection).

*10When position control is selected, terminal JOG function is

made invalid and conditional position pulse train input
terminal becomes valid.

*11Assign the function using [Pr: 190 to Pr. 194 Output terminal

function selection].



(6) Instructions for encoder cable wiring
Use twisted pair shield cables (0.2mm? or larger) to
connect the FR-A7AP and position detector. Cables
to terminals PG and SD should be connected in
parallel or be larger in size according to the cable
length.
To protect the cables from noise, run them away from
any source of noise (e.g. the main circuit and power
voltage).
Wirin Larger-size
. Parallel Connection -
Length Cable
At least t 2
Within 10m east wo 0.4mm*= or
cables in parallel larger
At least f Cable gauge 2
Within 20m eastiour 9atge | 0.75mm or
cables in parallel 0.2mm? larger
Within Atleast six cables 1.25mm?2 or
100m” in parallel larger

*

When encoder type is differential line driver and a wiring
length is 30m or more
The wiring length can be extended to 100m by
slightly increasing the power by 5V (approx. 5.5V)
using six or more cables with gauge size of 0.2mm?
in parallel or a cable with gauge size of 1.25mm? or

more. Note that the voltage applied should be within
power supply specifications of encoder.

To reduce noise of the encoder cable, earth (ground)

the encoder shielded cable to the enclosure (as near

as the inverter) with a P clip or U clip made of metal.
Earthing (grounding) example using a P clip

*1 For details of the optional encoder dedicated cable
(FR-JCBL/FR-V7CBL), refer to page 88.

*2 The FR-V7CBL is provided with a P clip for
earthing (grounding) shielded cable.
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1.4.33 /O function plug-in option (FR-A7AX, FR-A7AY, FR-A7AR, FR-A7AZ*)

(A700) (F700) (E700)

(1) Terminals (A700)(F700)(E700)

(* FR-A7AZ is compatible with only (A700))

1) FR-A7AX
Terminal Refer to
Terminal Name Rating, etc. Description
Symbol Page
For the digital signal input, you can
choose either the BCD code input or
binary input.
Diaital sianal inout terminal BCD code input:
igital signal input termina
gital signal input 1 3 digits (999 maximum) or 4 digits
X0 to X15 (frequency setting signal )
. Input current: 5mA(24VDC) for (9999 maximum)
terminal) L . .
each circuit Binary input:
Isolated by photocoupler Binary 12 bits (X0 to X11, FFFH 299
Controls by open collector maximum) or binary 16 bits (X0 to X15,
output or no voltage contact FFFFH maximum)
signal. Used when a digital signal read timing
signal is necessary. Data is read only
DY Data read timing signal during the terminal DY is ON.
input terminal By switching the terminal DY OFF, the
terminal X0 to X15 data before signal-OFF
can be retained.
2) FR-A7TAY
Terminal Refer to
Terminal Name Rating, etc. Description
Symbol Page
Output voltage: 0 to 10VDC )
. Connect a DC voltmeter (full-scale 10V, internal
. Output resolution: 3mV .
AMO Voltage output terminal ) . impedance 10kQ or more)
Maximum wiring length: 10m ) )
) Change the monitor to be output using [Pr: 306].
Non-isolated 345
Output voltage: 0 to 20mADC Connect a DC voltmeter (full-scale 20mA, internal
Output lution: 10 4 A impedance 300Q or less).
AM1 Current output terminal . Pu reso ,u_ on H 'mp ) ) .
Maximum wiring length: 10m Change the monitor to be output using [Pr. 306, Pr.
Non-isolated 310).
Common terminal for the terminal AMO, AM1.
AMC Common terminal Isolated from the terminal SE, SD of the inverter
(for analog output) and terminal SD of the FR-ATAY.
Do not earth (ground).
. . Open collector output . )
YO to Y6 | Digital output terminals . Use [Pr. 313 to Pr. 319] to assign functions. 61
Permissible load: 24VDC 0.1A
Common terminal for the terminal YO to Y6. (for sink
. and source)
Common terminal )
SE . — Isolated from the terminal SE, SD, and 5 of the —
(for digital output) . .
inverter and terminal AMC of the FR-A7AY.
Do not earth (ground).
NC — — This is an empty terminal. Do not use. —
3) FR-A7AR
Terminal Refer to
Terminal Name Rating, etc. Description
Symbol Page
1A, 1B, 1C Relay output terminal RA1 )
- Contact capacity: 230VAC 0.3A | 1 changeover contact output
2A, 2B, 2C Relay output terminal RA2 ) . 61
- 30VDC 0.3A Use [Pr: 320 to Pr. 322] to assign functions.
3A, 3B, 3C Relay output terminal RA3
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4) FR-A7TAZ
Terminal Refer to
Terminal Name Rating, etc. Description
Symbol Page
Bipolar analog output Connect a DC indicator (+10VDC).
. + T
DA terminal Output voltage : -10 to +10VDC Change the monitor to be output with [Pr.838]. 345
Frequency setting resolution : 0.01Hz/0
to 60Hz (-10 to +10V)(0.015Hz/0 to 60Hz
o 43, 217,
when option is not mounted) Terminal for 0 to +10VDC high resolution (16bit) 283 291
6 High resolution input | Torque setting resolution : 0.024%/0 to analog voltage input. Use [Pr: 406 ] High 301, 304,
terminal 100% (-10 to +10V)(0.1%/0 to 100% resolution analog input selection to select 20’ 2 ’
when option is not mounted) terminal function. 320, 323,
Input resistance : 10k(2 335
Maximum input voltage : = 20VDC
5 Common terminal — Common terminal of terminal 6 and the DA1. —
THA1 Thermistor input 1 Enter thermistor output signal for the motor dedi-
TH2 Thermistor input 2 cated to vector control (SF-V5RU) 50
SW2 Thermistor calibration o When calibrating at installation, change the
status switch switch to place the inverter in calibration status.
*1  Use terminals SD or PC on the inverter. (7))
(2) 16Bit digital input connection example 2 AY41 type unit requires 24VDC power. %
(A700)(F700)(E700) Example of connection with the output module (AY41 =
1) Relay contact signal input *(sink logic™®) type) of Mitsubishi programma.ble controller. Refer to the S
output module manual for details of the output module. —_
. FR-A7AX *3 The control logic is the same as that of the inverter %
- (factory-set to sink). When the logic of the inverter is w
Thousand's place . . . o
— changed to source, the option logic also switches to 7]
= source. To change the control logic, refer to page 40.
: *4  As the input signals are at low level, use two parallel
Hundred's place < | - micro signal contacts or a twin contact for relay contact
— inputs to prevent a contact fault.
Ten's place { = —~ —
Unit's pl - .
nit's place { - Micro signal contacts Twin contacts

*5 A ftransistor of the following specifications should be
selected for the open collector signal:
Electrical characteristics of the transistor used

Inverter

2) Open collector signal input™ * lc>10mA
(Sink logic™) * Leakage current: 100pA or less
* VCE > 30V

QY41 type

transistor  Thousand's place
output unit *2

* When Ic > 10mA, VCE(sat) voltage 3V or less.

Hundred's place

Ten's place

Unit's place

Reading command
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(3) Extension analog output connection

example (A700)(F700)(E700)

By setting the [Pr 306 to Pr. 312] values, analog
signals such as the output frequency and output
current can be output from terminal AMO and AM1.

MCCB Inverter Motor

Power
supply X

(Voltmeter)
+

0 to 10VDC
1
o

(Ammeter) 1 P
r----- At 3 r
AN 10 to 20 mADC
[ .L‘ 77777777 J
Lo_w__J

* The wiring distance between the FR-A7AY and the
voltmeter/ammeter should be 10m maximum.

(4) Bipolar analog signal output connection

example

By setting [ Pr838 ] values, output analog signals,
such as output frequency and output current, can be
output from terminal DA1.

Three-phase MCCB Inverter Motor
AC power — »
supply
(Indicator) -10 to +10VDC FR-A7TAZ

\ + DA1
© — 5

* The wiring distance to the voltmeter should be 30m
maximum.

(5) High resolution analog input connection

example(A700)

Analog voltage (-10 to 10VDC) can be input in high
resolution (16bit). Set the function of terminal 6 by
setting [ Pr406].

Inverter Motor
Three-phase = MCCB
AC power ——x __——— —@
supply
+10V FR-A7AZ
6
—10V 5

=
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1.4.34 Safety stop function (S1, S2, SO,SC) (D700

This inverter has two lines of input terminal for inverter output shutoff, and one monitor output terminal for monitoring output
shutoff state. Using these terminals, compliance with Machinery Directive in EU becomes more accessible.

*1  Atinitial state, terminal S1 and S2 are shorted to terminal SC with a shorting wire. When using the safety stop function, remove
this shorting wire, and connect to a safety relay module.

*2  Set "80 (positive logic) or 180 (negative logic)" in [Pr. 190, Pr. 192 (output terminal function selection)] when assigning safety
monitor output signal (SAFE) to other terminals.

* Changing the terminal assignment using [Pr. 190, Pr. 192 (output terminal function selection)] may affect the other functions. Make
setting after confirming the function of each terminal.
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1.5 Protective functions

When a fault occurs, the inverter trips and the PU display
automatically changes to any of the following fault
indications.

If your fault does not correspond to any of the following
errors or if you have any other problem, please contact
your sales representative.

1) Retention of fault output signal
When the magnetic contactor (MC) provided on
the input side of the inverter is opened when a
fault occurs, the inverter's control power will be
lost and the fault output will not be held.

2) Fault or alarm indication
When a fault or alarm occurs, the operation panel
display automatically switches to the fault or alarm
indication.

3) Reset
When a fault occurrs, the inverter output is kept
stopped. Unless reset, therefore, the inverter
cannot restart.
When any failure occurrs, take the appropriate
corrective action, then reset the inverter, and
resume operation. Not doing so may lead to the
inverter failure and damage.

1.5.1 Reset method of fault

Inverter fault or alarm indications are roughly divided as
below.

1) Faults
When a fault occurrs, the inverter trips and a fault
signal is output.

2) Alarms
The inverter does not trip. You can also output an
alarm signal by making parameter setting.

3) Warning
The inverter does not trip even when a warning is
displayed. However, failure to take appropriate
measures will lead to a fault.

4) Error message
A message regarding operational fault and setting
fault by the operation panel (FR-DUO7) and
parameter unit (FR-PUO4 /FR-PUQ7) is displayed.
The inverter does not trip.

The inverter can be reset by performing any of the
following operations. Note that the internal thermal
integrated value of the electronic thermal relay function and
the number of retries are cleared (erased) by resetting the
inverter. Recover about 1s after reset is cancelled.

Using the operation panel, press
Operation1 - - - -
@ to reset the inverter.

(enabled only when the inverter

function (fault) is

protective
activated)

96

Switch power OFF once, then
switch it ON again.

v

OFF

Operation2 - - - -

Turn ON the reset signal (RES)
for more than 0.1s. (If the RES
signal is kept ON, "Err." appears
(flickers) to indicate that the
inverter is in a reset status.

Operation3 - - - -

Inverter

> RES
» SD
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1.5.2 List of fault or alarm display

(1) Fault (common)
Indication Available Inverters

Name Description Operation Parameter unit

panel FR-PU04 | FR-PU07

When the inverter output current reaches or | = =~
g N ]}

(A700) | (F700) | (E700) | (D700)

During

: exceeds specific value (approximately -4t 1 1oC During Acc o ) O O
acceleration (E.OC1)
220% of the rated current for , 170% .
- (i Y e
E . C°”5;a”t for (F700), 230% for (E700), 200% for )| ELL T | gtedy spd OC o o o o
‘g 2 spee of the rated current during acceleration/ (E.OC2)
'i) % deceleration or constant speed operation
o During (when the output frequency is within + 2Hz | = o= =
deceleration | range of the set frequency), the protective | =~~~/ | OC During Dec o o o} o}
or stop circuit is activated to stop the inverter (E.OC3)
output.
During If regenerative energy causes the inverter's -
. internal main circuit DC voltage to reach or L.Lu 11 oV During Acc o O (@) (@) N
acceleration - ) P4
£ exceed the specific value, the protective (E.OV1) e)
o £ T . . — —_
2 % Constant circuit is act|v.ate$1 to stop the |nver.ter ‘n:.'o_':u '__: Stedy Sod OV o ° o o E
s o speed output. The circuit may also be activated by y P
2 5 . (E.0V2) ®)
S S a surge voltage produced in the power ™
o 2 —
& aE) During supply system. o %)
2 . Definition of constant speed is when the PegUN TN B . L
O | deceleration «='='=1 1 OV During Dec O @) O O o
or stop output frequency is within + 2Hz of the set (E.OV3) 72)
frequency.

If a current of 150% or larger (120% for

) of the rated output current flows and
overcurrent trip does not occur in

, the electronic thermal relay

activates to stop the inverter output in order
to protect the output transistors. (Overload

capacity 150% ((F700) is 120%) 60s)

Resetting the inverter initializes the internal |
Inverter thermal integrated data. : Inv. Overload O O O O

For , if the temperature of the

output transistor element exceeds the
protection level under the condition that a
current not less than the rated inverter
current flows and overcurrent trip does not
occur (200% or less), the electronic thermal
relay activates to stop the inverter output.
(Overload capacity 150% 60s, 200% 0.5s)
The electronic thermal relay function built in

the inverter detects motor overheat due to
overload or reduced cooling capability

Overload shut-off
(electronic thermal relay function)

during constant-speed operation. If the
internal thermal integrated data reaches
100% of the value set in [Pr. 9 Electronic
thermal O/L relay)], the protective circuit is
Motor activated to stop the inverter output. When Motor Ovrload O O O O
running a special motor such as a multi-pole | (E.THM)
motor or multiple motors, provide a thermal
relay on the inverter output side since such
motor(s) cannot be protected by the
electronic thermal relay function.

Resetting the inverter initializes the internal
thermal integrated data.
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Name

Description

Indication

Available Inverters

Operation
panel

Parameter unit

FR-PU04 | FR-PU07

(A700) | (F700) | (E700) | (D700)

Fin overheat

If the heatsink overheats, the temperature
sensor is actuated to stop the inverter
output.

[
[l B ]

(E.FIN)

H/Sink O/Temp

O

O O o

Instantaneous
power failure

If a power failure occurs for longer than
15ms (this also applies to inverter input
shut-off), the instantaneous power failure
protective function is activated to trip the
inverter in order to prevent the control circuit
from malfunctioning. If a power failure
persists for longer than 100ms, the fault
output is not provided, and the inverter
restarts if the start signal is ON upon power
restoration. (The inverter continues
operating if an instantaneous power failure
is within 15ms.) In some operating status
(load magnitude, acceleration/deceleration
time setting, etc.), overcurrent or other
protection may be activated upon power
restoration.

Inst. Pwr. Loss

Undervoltage

If the power supply voltage of the inverter
decreases, the control circuit will not
perform normal functions. In addition, the
motor torque will be insufficient and/or heat
generation will increase. To prevent this, if
the power supply voltage decreases below
approx. 150VAC (approx. 300V for the 400V
class or less), this function stops the inverter
output.

When a jumper is not connected across P/+
and P1, the undervoltage protective function
is activated.

Under Voltage

Input

Phase loss

This fault is output when function valid
setting (= 1) is set in [Pr. 872 Input phase loss
protection selection] and one phase of the
three phase power input is lost.

This fault is also output when phase-to-
phase voltage of the three-phase power
input becomes unbalanced by large in

799 E700.

(E.ILF)

Input
Fault 14 | phase
loss

Output

Because [ Pr.251 Output phase failure
protection selection ] is set valid (=1), this
function stops the inverter output if one of
the three phases (U, V, W) on the inverter's
output side (load side) is lost.

E.LF

Stall prevention

If the output frequency has fallen to 0.5Hz
by stall prevention operation and remains
for 3s, the inverter trips. (OL appears while
stall prevention is being activated.)

For , when speed control is performed
by Real sensorless vector control or vector
control, the inverter output is stopped if
frequency drops to the [Pr. 865 Low speed
detection] (initial value is 1.5Hz) setting by
torque limit operation and the output torque
exceeds [Pr. 874 OLT level setting] (initial
value is 150%) and remains for more than
3s.

]
-
1

[y

-
c

(E.OLT)

Stll Prev STP
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Indication Available Inverters
Name Description Operation Parameter unit
panel FR-PU04 | FR-PUO7

(A700) | (F700) | (E700) | (D700)

. The inverter trips if an earth (ground) fault

Output side earth -
overcurrent flows due to an earth (ground) =0

(ground) fault ) , = = Ground Fault ©) O — —

fault that occurred on the inverter's output

side (load side).

overcurrent

The inverter trips if [Pr. 249 Earth (ground)

) fault detection at start] is set active (=1) and
Output side earth -
an earth (ground) fault overcurrent flows at | £ I/ F
(ground) fault = Ground Fault — — O O
start due to an earth (ground) fault that
overcurrent at start . .
occurred on the inverter's output side (load

side).

If the external thermal relay provided for

motor overheat protection or the internally T
mounted temperature relay in the motor, etc. L.urn OH Fault O O O O
switches ON (contacts open), the inverter (E.OHT)
output is stopped.

External thermal
relay operation

For , the fault appears when the

motor overheat status is detected for 10s or
more by the external PTC thermistor input
i}

PTC thermistor connected to the terminal AU. hagii g - PTC

) Y |Faut14 | o o — o
operation For (D700, inverter trips when resistance of (E.PTC) activated

PTC thermistor connected between terminal

-—

2 and terminal 10 is more than the value set
in [Pr.561 PTC thermistor protection level].

SPECIFICATIONS

Appears when the AC power supply is
connected to the terminal R/L1, S/L2, T/L3
accidentally when a high power factor
converter is connected.

Appears when the switch for the -
Option fault manufacturer setting of the plug-in option is | L.L/?
changed. (E.OPT)

For , it appears when torque
command by the plug-in option is selected

Option Fault O O — —

using [Pr. 804 Torque command source
selection] and no plug-in option is mounted.

L0 .
Stops the inverter output when a Optiont Fault o © © _

. communication line fault occurs in the
option fault L ) =
communication option. P X D] Option3 Fault o _ _ _

Communication

Stops the inverter output if a contact fault or L'
the like of the connector between the ’ Fault 1 O O O -
inverter and built-in option occurs or if a

communication option is fitted to the = e
Option fault = = |Fault2 O — — —

connector 1 or 2 ( only). (E.2)

Appears when the switch for the
manufacturer setting of the plug-in optionis | L. 3 Fault 3 o

changed. (E.3)

Control [ =
- = = | Corrupt Memry @) O @) (@)
circuit board

Appears when a fault occurred in (E.PE)

i - == = PR
Main circuit parameters stored (EEPROM failure) [ ',.,:: '_‘
board = = |Fault 14 |storage ©) (@) — —
oart
(E.PE2) alarm

Parameter
storage device fault

When a combination of control board and e PR
Internal board fault | main circuit board is wrong, the inverter is LR Fault 14 storage — — O —
tripped. (E.PE2) alarm
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Name

Description

Indication

Available Inverters

Operation
panel

Parameter unit

FR-PU04 | FR-PU07

(A700) | (F700) | (E700) | (D700)

PU disconnection

* This function stops the inverter output if
communication between the inverter and
PU is suspended, for example the
operation panel and parameter unit is
disconnected, when 2, 3, 16 or 17 was
set in [Pr. 75 Reset selection/disconnected
PU detection/PU stop selection).

¢ This function stops the inverter output
when communication errors occurred
consecutively for more than permissible

number of retries when [Pr. 121 Number of

PU communication retries 7 9999] during
the RS-485 communication with the PU
connector.

 This function also stops the inverter
output if communication is broken for the
period of time set in [Pr. 122 PU
communication check time intervall.

[ ) e
Il A D

(E.PUE)

PU Leave Out

Retry count excess

If operation cannot be resumed properly
within the number of retries set, this function
trips the inverter.

Retry No Over

CPU Fault

Stops the inverter output if the
communication fault of the built-in CPU
occurs.

Fault 5

Fault 6

Fault 7

CPU Fault

Short circuit of
power supply for
operation panel,
power supply for
RS-485 terminals

When the operation panel power supply (PU
connector) is shorted, this function trips the
inverter. At this time, the operation panel
(parameter unit) cannot be used and RS-485
communication from the PU connector cannot
be made.

When the internal power supply for RS-485
terminals are shorted, this function shuts off the
power output. At this time, communication from
the RS-485 terminals cannot be made.

To reset, enter the RES signal or switch power
OFF, then ON again.

[y ]

.~-
[
-—

[ ]

(E.CTE)

E.CTE

24VDC power
output short circuit

When the 24VDC power output from the
terminal PC is shorted, this function shuts
off the power output. At this time, all external
contact inputs switch OFF. The inverter
cannot be reset by entering the RES signal.
To reset it, use the operation panel or switch
power OFF, then ON again.

E.P24

Output current
detection value
exceeded

Because [Pr.167 Output current detection
operation selection] is set to the alarm stop
setting (=1), this function is activated when
the output current exceeds the [Pr: 150
Output current detection level] setting.

(]

-
~J

ocC
Fault 14 | detect

level

Inrush current limit
circuit fault

This function is activated when the resistor
of the inrush current limit circuit overheats.
Activates if the inrush current limit circuit
fault occurs.

Inrush
Fault 14
overheat
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Name

Description

Indication

Available Inverters

Operation
panel

Parameter unit

FR-PU04 | FR-PU07

(A700) | (F700) | (E700) | (D700)

Communication
fault (inverter)

This function stops the inverter output when
communication error occurs consecutively
for more than permissible retry count when
a value other than "9999" is set in [Pr: 335
RS-485 communication retry] during RS-485
communication from the RS-485 terminals.
This function also stops the inverter output if
communication is broken for the period of
time set in [Pr. 336 RS-485 communication

check time intervall.

VFD
Fault 14 | Comm

error

Analog input fault

For , the fault appears when

30mA or more is input or a voltage (7.5V or
more) is input with the terminal 2 or 4 set to
current input.

For , the fault appears if

voltage(current) is input to terminal 4 when the
setting in [ Pr.267 Terminal 4 input selection ] and
the setting of voltage/current input switch are
different.

Analog in
Fault 14
error

Overspeed
occurrence

Indicates that the motor speed exceeds the
over speed setting level during encoder
feedback control and vector control.

E.OS

Speed deviation
excess detection

Stops the inverter output if the motor speed
is increased or decreased under the
influence of the load etc. during vector
control and cannot be controlled in

accordance with the speed command value.

E.OSd

Signal loss
detection

Trips the inverter output when the encoder
signal is shut off under orientation control,
encoder feedback control or vector control.

(E.ECT)

E.ECT

Excessive position
error

Indicates that the difference between the
position command and position feedback
exceeded the reference under position
control.

g I |
C.oug

(E.OD)

Fault 14 |E.Od

Brake sequence
error

The inverter output is stopped when a
sequence error occurs during use of the
brake sequence function [Pr. 278 to Pr. 285

Brake sequence function] .

——
[}

[T
Vo

to

ol T |
[N Y ]

(E.MB1to
E.MB7)

E.MB1 Fault to
E.MB7 Fault

Encoder phase
error

Appears when rotation command of the
inverter differs from the actual motor rotation
direction detected from the encoder during
offline auto tuning.

Encoder
Fault 14 | phase

error

Brake transistor
alarm detection

This function stops the inverter output if an
alarm occurs in the brake circuit, e.g.
damaged brake transistors. In this case, the
inverter must be powered OFF immediately.

For , it also appears when an

internal circuit fault occurs.

Br. Cct. Fault

USB
communication
fault

When communication has broken during the
time set in [Pr: 548 USB communication check
time interval], this function trips the inverter.

usB

Fault 14 | comm

error
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Indication Available Inverters
Name Description Operation | Parameter unit
A700) |( F700) |( E700) | ( D700
panel FR-PU04 | FR-PU07 ( ) ( ) ( j ( )
The speed may not decelerate during low
speed operation if the rotation direction of
the speed command and the estimated
. . speed differ when the rotation is changing _
Opposite rotation E ’l 'l
. from forward to reverse or from reverse to - Fault 11 @] — — —
deceleration fault
forward under torque control of Real (E.11)
sensorless vector control. At this time, the
inverter output is stopped if the rotation
direction will not change, causing overload.
o Appears when an internal circuit fault L
Internal circuit fault = = |Fault 13 O @) O —
occurred. (E.13)
Appears when safety circuit is
o malfunctioning, or when one of the lines ECRE Fault
Safety circuit fault o= Fault 14 — — — O
between S1 and SC, or between S2 and SC (E.SAF) E.SAF
is opened. '
(2) Alarms (common)
Indication Available Inverters
Name Description Operation Parameter unit
A700) |( F700 E700 D700
panel FR-PU04 | FR-PUO7 ( J ( J ( ) ( )
For the inverter that contains a cooling fan,
Fan alarm appears on the operation p:?mel when the.cooling [ " EN o o o o
fan stops due to a fault or different operation from (FN)
the setting of [Pr. 244 Cooling fan operation selection).
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Name

Description

Indication

Available Inverters

Operation
panel

Parameter unit

FR-PU04 | FR-PUO7

(A700) |(F700)|(E700)|(D700)

During acceleration

When the output current (output torque
during real sensorless vector control and
vector control) of the inverter exceeds the
stall prevention operation level ([P~ 22 Stall
prevention operation level], etc.), this function
stops the increase in frequency until the
overload current decreases to prevent the
inverter from resulting in overcurrent trip.
When the overload current has reduced
below stall prevention operation level, this
function increases the frequency again.

Overcurrent
Constant speed

Stall
prevention

When the output current (output torque
during real sensorless vector control and
vector control) of the inverter exceeds the
stall prevention operation level ([P~ 22 Stall
prevention operation level], etc.), this function
reduces frequency until the overload current
decreases to prevent the inverter from
resulting in overcurrent trip. When the
overload current has reduced below stall
prevention operation level, this function
increases the frequency up to the set value.
Definition of constant speed is when the
output frequency is within + 2Hz of the set
frequency.

23
s

(OL)

During deceleration

When the output current (output torque
during real sensorless vector control and
vector control) of the inverter exceeds the
stall prevention operation level ([Pr. 22 Stall
prevention operation level], etc.), this function
stops the decrease in frequency until the
overload current decreases to prevent the
inverter from resulting in overcurrent trip.
When the overload current has decreased
below stall prevention operation level, this
function decreases the frequency again.

oL

Overvoltage
During deceleration

If the regenerative energy of the motor
becomes excessive and exceeds the
regenerative energy consumption capability,
this function stops the decrease in
frequency to prevent overvoltage trip. As
soon as the regenerative energy has
reduced, deceleration resumes.

'
[xY'N

(o)

oL

Regenerative brake
prealarm

Appears if the regenerative brake duty
reaches or exceeds 85% of the [Pr. 70
Special regenerative brake duty] value. If the
regenerative brake duty reaches 100%, a
regenerative overvoltage (E. OV1 to E.OV3)
occurs.

For{ F700], this warning appears only for

the 75K or more.

RB
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Indication Available Inverters
Name Description Operation | Parameter unit
A700)|( F700)|( E700)|( D700
panel FR-PU04 | FR-PU0O7 ( ) ( ) ( ) ( j
Appears if the cumulative value of the [Pr. 9
) Electronic thermal O/L relay] reaches or
Electronic thermal . -
) exceeds 85% of the preset level. If it -
relay function . TH ©) ©) O @)
reaches 100% of the [Pr. 9 Electric thermal O/
prealarm . ; (TH)
L relay] setting, a motor overload trip (E.
THM) occurs.
Stop with € of the PU is setin [Pr: 75 Reset | - \=
PU Stop selection/disconnected PU detection/PU stop r PS O O O o
selection]. (PS)
) ) Indicates that the cumulative energization __
Maintenance signal . ) ) I
time of the inverter has reached a given — MT O O O O
output .
time. (MT)
Appears when parameters are copied =
Parameter copy between models with capacities of 55K or L! — CP O O — —
less and 75K or more. (CP)
Speed limit displa _
P ) pay Output if the speed limit level is exceeded =)
(output during speed during torque control == — SL O — — —
control) gforg ’ (SL)
If the power supply voltage of the inverter
decreases, the control circuit will not
perform normal functions. In addition, the
motor torque will be insufficient and/or heat
generation will increase. To prevent this, if e
Undervoltage the power supply voltage decreases below [N} _ _ _ o o
about 115VAC (about 230VAC for 400V (UVv)
class), this function stops the inverter output
and displays {{.
An alarm is reset when the voltage returns
to normal.
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(4) Error Message

Indication Available Inverters
Name Description Operation Parameter unit
panel |FR-PU04 | FR-PU07

(A700) | (F700) |(E700) |(D700)

Operation lock mode is set. Operation | ! I'

Operation panel lock — O O O O
other than @ is invalid. (HOLD)
Password function is active. Displa o
Password locked . ) p y Lury — — — — O
and setting of parameter is restricted. (LOCD)
1) You attempted to make parameter
setting when [Pr: 77 Parameter write
selection] has been set to disable
. parameter write.
Write 2) Frequency jump setting range -
disable duency Jump setiing rang o — o o o o
overlapped.
error ) ) ) (Er1)
3) Adjustable 5 points V/F setting
overlapped
4) The PU and inverter cannot make
Parameter L n
normal communication Z
write error - -
Write error | When parameter write was performed - = (@)
during during operation with [P 77 # 2]and | = re — ) @) ) @) E
operation | the STF (STR) is ON. (Er2) )
Calibration | Analog input bias and gain calibration | = ,- < o o o o L
error values are too close. (Er3) 8
Mode You attempted to make parameter - %
designation | setting in the NET operation mode U — o ') o ')
error when [Pr. 77 # 2]. (Erd)
An error occurred in the EEPROM on -
Parameter . . . [l g 1'
the operation panel side during = — O O O O
read error .
parameter copy reading. (rE1)
1) You attempted to perform
parameter copy write during
Parameter operation. rE2 o o o o
write error |2) An error occurred in the EEPROM (rE2)
on the operation panel side during
parameter copy writing.
Copy - -
. 1) Data on the operation panel side
operation . . .
error Parameter and inverter side are different. ==
verification | 2) An error occurred in the EEPROM rod — @) O @) O
error on the operation panel side during (rE3)
parameter verification.
1) A different model was used for
parameter write and verification
Model during parameter copy. - ,'_: ‘-,' o o o o
error 2) When parameter copy write is (rE4)
stopped after parameter copy read
is stopped
1) The RES signal is ON
2) The PU and inverter cannot make
normal communication (contact
fault of the connector)
3) This indication may appear at -
Error turning ON the main circuit when L — O O O O
the control circuit power (terminal (Err.)

R1/L11, S1/L21) and the main
circuit power (terminal R/L1, S/L2,
T/L3) are connected to separate

power.
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1.5.3 Overcurrent protection (OC1 to OC3)

To protect IGBT from overcurrent, the following protective
functions are activated by detecting the output current of
the inverter.

1) Rated output current (100%)

2) Overload current rating (150%)

3) Current limit operation
(stall prevention (overcurrent) operation)

Overcurrent shut-off ( 220% or more) 2

*1 F700/120% or more

*2 170% or more, 230% or more,

200% or more,

1) Rated output current
Maximum current allowed to flow continuously.

2) Overload current rating
Current allowed to flow one minute continuously.
Sufficient cooling time is required for repeated
use.

3) Current limit operation
The current limit is activated.

4) Overcurrent shut-off
Activates the protective circuit instantaneously to
shut off the transistor gate. Causes the electronic
thermal relay to shut off the gate to protect the
transistor if a current smaller than this value flows
continuously for a long time.

1.5.4 Stall prevention (overcurrent) function and fast response current limit function

Both functions are activated against the output current (output
torque under Real sensorless vector control and vector
control). If a rise in current is sharp, the overcurrent protection
is activated because the stall prevention function cannot
suppress the current. Better for current suppression (limit)
capability than the stall prevention function, the fast response
current limit function has a less possibility of activating the
overcurrent protection, thus ensuring operation highly
resistant to overload.

You can activate these functions using [Pr: 156].

Note that if an overload state is continued, the electronic
thermal relay (E.THT) may be operated. Unlike the stall
prevention (overvoltage), the current limit function does not
function against regenerative overvoltage during deceleration.

(1) Stall prevention (overcurrent) (during
acceleration, during constant-speed

operation)

The inverter has a function for limiting the motor
current. If the current reaches or exceeds [Pr. 22 Stall
prevention operation level], the inverter lowers the
output frequency during acceleration operation to
reduce the load current and waits for the decrease of
the load current. The inverter decreases the output
frequency during constant speed operation and waits
for decrease of the load current. When the current
returns to within [Pr. 22 Stall prevention operation level]
etc., the inverter increases the frequency again,
accelerates and operates at the set frequency.

The current limit function may not prevent
overcurrent shut-off if the current changes suddenly
as in a short circuit occurring in the output side.
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(2) Stall

()

Current

Output frequency

prevention (overcurrent)

deceleration)

If the current reaches or exceeds [Pr. 22 Stall prevention
operation level] etc., the inverter increases the output
frequency to reduce the load current and waits for the
decrease of the load current. When the current returns
to within [Pr. 22 Stall prevention operation level] etc., the
inverter decreases the frequency again and
decelerates to the set frequency or stops.

Fast-response current limit

When the output current exceeds the specified value
(independently of [Pr. 22]), the inverter shuts off the
outputs, decelerates to the specified value and
cancels the output shut-off. Action is the same
regardless of acceleration, constant speed, and
deceleration operation. Although response speed is
fast, the output torque also decreases rapidly due to
the rapid decrease of output voltage.

(during

During
constant-speed
operation

During acceleration During deceleration

S - - - [Pr. 22], ete.

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

~ T 100%

» Time

Stall prevention activated

» Time

Operation at stall prevention (overcurrent)
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1.5.5 Regenerative overvoltage protection (OV1 to OV3)

When the motor is decelerated by the inverter, the output
frequency falls according to the deceleration time set
value. When the load is light or inertia J (moment of inertia)
is large, the motor speed may exceed the synchronous
speed and enter the power regeneration range. At this
time, the regeneration energy of the load is converted
(regenerated) into electric energy and consumed by the
motor itself and in the inverter. The regeneration
overvoltage function is provided to prevent the built-in
capacitor terminal voltage from rising abnormally due to
large regenerative energy when motor slip has increased.
Braking torque of approximately 20% of the rated motor
torque is generated by the regenerative energy consumed
in the motor and inverter. When the brake unit is used,
braking torque of 100 to 150% of the rated torque is
generated by the electrical energy consumed by the
discharging resistor.

Deceleration start

1) Regenerative brake operation

(approximately 360VDC)"

2) Regenerative brake duty excessive

3) Regenerative overvoltage shut-off
(200Vclass : approximately 400VDC)™
400Vclass : approximately 800VDC

*1  Voltage where the function activates differ according to
the model. Refer to the below table.

(A700) (F700) | (E700) (D700)
22K or | 75K or | 75K or
0.4K or more
less | more | more
200V
DC380V | DC376V | DC376V DC390V
class
400V DC760V | DC785V | DC785V DC760V
class
FR-BU2
BU mode FR-BU2 MT-BU5S
mode mode
200V DC360V DC370V DC376V
class
400V DC740V DC740V DC784V
class

*2  Voltage where inverter trips differ according to the model.
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The regenerative energy of the transistorized inverter is not
returned to the commercial power supply. Install the power
supply regenerating converter (FR-CV) and high power
factor converter (FR-HC, MT-HC) options to return the
regenerative energy to the power supply.

If the regenerative energy from the motor has become
excessive and the regenerative brake torque (current) has
exceeded the specified value during motor deceleration,
the stall prevention (overvoltage) function stops the fall of
the output frequency to prevent regenerative overvoltage
shut-off from being activated. If the deceleration time is
extremely short or the load inertia J (moment of inertia) is
very large, the stall prevention (overvoltage) function may
not be enough to prevent regenerative overvoltage shut-
off.

The stall
regenerative overvoltage during constant-speed operation.
When working with a negative load (in descending
operation) which always is in the regenerative status, fit the
power supply regenerating converter option to avoid
regenerative overvoltage shut-off to activate. Also, to use
install a brake

prevention function is not available for

power supply regenerating converter,
register and inverter with sufficient heat capacities.

1) Regenerative brake operation
Switches ON the brake transistor to start current
in the brake discharge resistor.

2) Regenerative brake duty excessive
Stops use of the regenerative brake temporarily
if the regenerative brake duty value exceeds the
specified value. Resumes wuse of the
regenerative brake when the brake discharge
resistor has cooled down.

3) Regenerative overvoltage shut-off
Instantly activates the protective circuit to shut
off the transistor gate.

Regenerative

% brake voltage g i ! Regenerative
fpeo N | |

k- i e | f ' ' overvoltage
S [ 5 , Stall preven- | protection
8 1y ' 0 ! 1 tion voltage voltage

0 D0 ' ' ' (over voltage)

[ ! 0 o

| h >

oo 1 s

: b ' : ! Time

o ! '

Regenerative

brake operation ! ;
OFF, IO_N]OFF | ON

»

Regenerative

5 . overvoltage
Regenerative overvoltage stall activated shut-off

>

Output frequency

Time

Operation of regenerative overvoltage stall prevention
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1.5.6 Brake resistor overheat protection and brake transistor alarm detection

(1) Brake resistor overheat protection

Any of the inverters 0.4K to 7.5K have a built-in
regenerative brake discharge resistor. This brake
resistor has a heat capacity of 100 to 150% torque
and is used for a short time. (within 5 to 8s
continuously)

If the regenerative brake beyond the above value is
required (the brake transistor ON time has exceeded
the permissible value), the brake resistor overheat
protection is activated to shut off the brake transistor
gate. The regenerative brake may be used again
when the discharge resistor has cooled after the
regenerative brake is shut off.

The heat capacity can be increased by using the
external brake discharging resistor instead. (Refer to
page 489)

The brake resistor overheat protection function is
reset to the initial (cold) state by switching ON the
inverter power or the reset signal (RES signal).
Unnecessary reset and power-OFF should therefore

(2)

be avoided. The inverter must not be installed on any
combustible surface, such as wood, because the
temperature of the built-in brake resistor reaches
approximately 200°C maximum.

If the brake transistor output voltage becomes
excessive during deceleration, the
overvoltage protection may be activated to stop the
inverter output.

regenerative

Brake transistor circuit alarm detection

(BE)

When the regenerative brake transistor has been
damaged due to an external brake discharge resistor

wiring fault etc. ( at internal circuit alarm for
the 55K or less), this function detects the fault, shuts
off the inverter output, and gives the alarm output
signal. When this alarm output signal is provided,
shut off the inverter power supply to protect the
discharge resistor from overheating.

1.5.7 Electronic thermal relay function(THM, THT)

(1) Function

*1

*2

*3

*4

On detecting the overload of the motor or transistor,
the electronic thermal relay in the inverter stops the
transistor operation and output, and keeps them
stopped.

Protective function by electronic thermal relay function is
reset by inverter power reset and reset signal input.
Avoid unnecessary reset and power-OFF.

When multiple motors are operated by a single inverter,
protection cannot be provided by the electronic thermal
function. Install an external thermal relay to each motor.
A special motor cannot be protected by the electronic
thermal relay function. Use an external thermal relay.
The operation time of the transistor protection thermal
shortens when the [Pr. 72 PWM frequency selection] setting
is increased.
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(2)

*2

*3

*4

Setting the electronic thermal

function

Define the protection characteristic of the electronic
thermal relay on the basis of the rated current value
of the motor as indicated below:

relay

Setting value = rated current value X< « (A)
200V(400V) 50HZ......coveeieiieeeeenee, 1.0

@) 200/220V(400/440V) 60Hz................... 1.1

Set the value in terms of amperes from the operation
panel (parameter unit). ([Pr: 9])

Set 0 in [Pr. 9] when you do not want to operate the
electronic thermal relay function when using the motor
with the external thermal relay, etc. (Note that the output
transistor protection (E.THT) of the inverter functions.)
Since a thermal relay protector is built in a motor
dedicated for vector control (SF-V5RU), set [P~ 9 = 0] to
use the motor.

When a difference between the inverter and motor
capacities is large and the setting is small, the protective
characteristics of the electronic thermal relay function will
be deteriorated. In this case, use an external thermal
relay.

Electronic thermal relay may not function when 5% or
less of inverter rated current is set to electronic thermal
relay setting.
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(3) Electronic thermal relay function operation characteristic (THM)

Electronic thermal relay function operation characteristics of the inverter when the ratio of the motor current to the [Pr. 9
Electronic thermal O/L relay] is presented in horizontal axis. Horizontal axis is calculated as follows: (motor current [A]/[Pr:
9] [A]) X100 [%]).

1 1
* Protection activating range
Range on the right of
characteristic curve
* Normal operating range
70 Range on the left of
characteristic curve )
< 30Hz or higher *1
£ "
2 20Hz
£ 60
5
= 6Hz r'q 10Hz
g
o
Y
50 /
0.5Hz *1 When constant-torque motor is selected in (7))
[Pr:71 Applied motor], this characteristic curve Z
l applies to the operation at 6Hz or higher. (@)
U~ | | | >
<
O
—
X 600 ; (&)
| Ll
| o
1 (72}
500 }
400 1
o l
Q
£ )
c |
£ 300 ,‘
@ |
) |
200 \\ 3 \
100 \ \‘\
105% | \Q

: —

0 25 50 75 100 125 150 175 200

(1

Ratio of the motor current to Pr. 9 Electronic thermal relay function (%)

Electronic thermal relay function operation characteristic
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(4) Electronic thermal relay function operation characteristic (THT) (GCommon)

This electronic thermal relay function operates to protect output transistor in an inverter. Characteristic of the electronic

thermal relay function is determined by the inverter, and cannot be changed with parameters.

Electronic thermal relay function (transistor protection thermal) operation characteristics of when the ratio of

the motor current to the inverter rated current is presented in horizontal axis. Horizontal axis is calculated as follows:

(motor current [Al/inverter rated current [A]) x 100 [%]).
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1.5.8 Instantaneous power failure protection (IPF) (A700)(F700
(1) Instantaneous power failure protection (3) Reset (A700)(F700)

(2)

(IPF) (3700) (F700)

If the power supply voltage of the inverter has
reduced or the power is lost due to instantaneous
power failure, etc., this function activates the
protective circuit and shuts off the IPM gate to stop
the output.

Operation is continued properly if the instantaneous
power failure is within 15ms (fault output is not
provided). If it exceeds 15ms, the instantaneous
power failure protection circuit is activated to stop the
inverter output. A fault output is provided (terminals B
and C are open) when the instantaneous power
failure is within approximately 100ms. When the
power failure is longer than approximately 100ms,
fault output is not provided. (Refer to page 35.)
When the power is restored after the instantaneous
power failure, the inverter must be restarted after the
motor has stopped completely.

Set a value other than 9999 in [Pr. 57 Automatic restart
after instantaneous power failure] to make a restart
while the motor is coasting.

Power supply undervoltage protection

(uvT)

Activates the protective function if the power supply
voltage drops below approximately 150VAC
(approximately 300VAC for the 400V class).

Once activated, the instantaneous power failure
protection function remains activated. To reset,
switch OFF the start signal, then recovers the inverter
by referring to page 96.

The protective circuit is automatically reset by the
reset function if the power failure persists for longer
than approximately 100ms.

[Explanation of the instantaneous power failure
protection circuit block diagram]

When the inverter power supply (R/L1, S/L2, T/L3) is
switched ON, the converter smoothing capacitor (C) is
charged. In the meantime, when the control power supply
establishment pulse resets the instantaneous power failure
protection circuit to the initial state. If the DC voltage of the
smoothing capacitor is reduced by an instantaneous power
failure (longer than 15ms and within approximately 100ms)
or a power supply voltage reduction during inverter
operation, the undervoltage detection circuit is activated to
set the instantaneous power failure protection circuit and
shut off the inverter at the gate. When the power is then
restored, a fault display is switched ON (terminals B-C
open, A-C closed).

The reset function is activated when the inverter power
remains OFF for more than approximately 100ms. (Fault is
not output).

If the fault output relay is switched ON (terminals B-C open,
A-C closed) by other than the instantaneous power failure
protection circuit to switch OFF the inverter power supply
MC, the control power is lost, whereby the fault display and
fault output relay are switched OFF (terminals B-C closed,
A-C open).

Power

Converter Inverter Motor

MCCB MC
supply A

R/L1, SIL2, TIL3 4§

o >—®

BN

| Power

' detection

When using the other |
power supply for control
circuit

(Refer to page 36.)

Reset signal RES

A Instantaneous
OFF time power failure Ur;d?rv?_ltage le—
(T00ms) detection etection Power supply
detection =
I :
=3
12
9]
3
o
o
Set
> Instantaneous|
power failure
Reset | protection
—V\/ circuit Fault output
relay

Other protective
function

Fault output

R1/L11
S1/L21

Control
power
supply

Instantaneous Power Failure Protection Circuit Block Diagram
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1.5.9

Input/output phase loss protection selection

(1)

Input phase loss protection (E.ILF)
When [Pr: 872 = 1], input phase loss protection (E.ILF)

is provided if a phase loss of one phase among the
three phases is detected for 1s continuously.™
If input phase is lost when [Pr. 872 = 1] (with input

phase loss protection) and [Pr 261 + Q0]
(instantaneous power failure stop function is enabled)

are set in ( A700 ) ( F700 ), input phase failure protection

(E.ILF) is not provided but power-failure deceleration is

made. For , input phase failure

protection (E.ILF) is activated.

*1 As phase loss is detected according to the bus

voltage change in (700 (D700, phase loss cannot
be detected if the load is light. As phase loss is
detected according to the bus voltage change, it
can not be detected if the load is light. Large
unbalanced phase-to-phase voltage of the three-
phase power supply may also cause input phase
loss protection (E.ILF).

When an input phase loss occurs in the R/L1 and

S/L2 phases of (A700)(F700), input phase loss

protection is not provided but the inverter output is
shut off.

If an input phase loss continues for a long time, the
converter section and capacitor lives of the inverter
will be shorter.

*2

*3

[Pr.]

Initial
Value

Setting

N
ame Range

Description

872

Without input
0 phase loss
protection

Input phase

F700) O
loss

protection
selection 1

709 1

With input phase
loss protection

(2)

Output phase loss protection (LF)

The output current unbalance due to the phase loss
is checked by the output phase loss detection. When
the current value between the lost phase and other
two phases differs, it is regarded as output phase
loss and the inverter will come to a fault.

When [Pr. 251 = 0], output phase loss protection
(E.LF) becomes invalid.

[Pr.

Initial
Value

Setting

| Name Range

Description

251

Without output
phase loss
1 protection

Output phase 0
failure

protection

selection 1 With output phase

loss protection

1) When the output phase loss protection

activates properly

The output phase loss protection (E.LF) activates

when

a) The average output current of the phase where
lowest current flows is 5% or less than the
rated inverter current

and
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b) The difference between the average output
current of other two phases and rated inverter
current is 5% or more

Output current

4

h

U phase current

V phase current

W phase current

5% of the
rating

2)

Output current

4

5% of the
rating

h

When the output phase
malfunctions
When the motor capacity is smaller than the
inverter capacity, the output current value is small
as compared to the rated inverter current. At this
time, if any of the phases enters the dead zone
(assumed as OA if within 5% of the rated inverter
current value) due to noises, etc. when the output
current flows more than 5% on average, the
output phase loss protection (E.LF) may
malfunction. To prevent this, set 0 in [Pr 251
Output phase loss protection selection] and make
output phase loss protection invalid.

loss protection

U phase current

V phase current
The average current exceeds 5%

W phase current

The period of time where the current
of one phase is instantly less than 5%

\4

Time



3) When the output phase loss protection does
not function
When the motor capacity is too small as compared
to the inverter capacity, the output current becomes
too small. At this time, when the average output
current of all phases is 5% or less of the rated
inverter current, the output phase loss protection
(E.LF) does not function assuming that all phases
is OA even if one of the three phases is lost since
all phases enter the dead zone (assumed as OA if
within 5% of the rated inverter current value).

Output‘furrent U phase current

--------- V phase current
————— W phase current

The output currents of all phases
are 5% or less than the rated current (dead zone)

5% of the
rating

Since in the dead zone, currents of all phases
are considered as 0A

1.5.10

Inverter status and reset method at occurrence of fault
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When multiple motors are operated by a single
inverter, output phase loss protection (E.LF) does
not function.

The output phase loss protection (E.LF) functions
when one phase is lost. This function is invalid if
two phases or three phases are lost. Note that it
may functions even if two phases are lost when an
earth (ground) fault occurs. When an earth
(ground) fault occurs in the lost phase, output
phase loss protection (E.LF) may not function.

Inverter Status

Fault Occurrence

Reset terminal Connected

Output Stop Terminal Connected

IGBT

Gate is shut OFF instantly.

Gate is shut OFF instantly.

Gate is shut OFF instantly.

Frequency meter display

Reset to OHz instantly

Reset to OHz instantly

Reset to OHz instantly

Operation panel

Fault code indication

Short terminals to erase the
indication once.
Keep RES signal ON to display

Value being monitored is reset to 0
instantly. Note that this depends on
the data monitored.

Parameter unit display

Fault description display
Frequency, current, et., at fault
occurrence can be read in the
monitor mode.

Short terminals to erase the
indication once.

Keep RES signal ON to display
(flicker) the communication fault
display screen.

Frequency and current at fault
occurrence are cleared.

Value being monitored is reset to 0
instantly. Note that this depends on
the data monitored.

Fault output (relay output)

Excited instantly (terminals B-C
open)

Drops instantly (terminals B-C
closed)

No operation

RUN signal

Switched OFF instantly.

Switched OFF instantly.

Switched OFF instantly.

SU signal

Switched OFF instantly.

Switched OFF instantly.

Switched OFF instantly.

Reset method

Reset or switch the power OFF,
then ON

Turn OFF RES signal

Turn OFF MRS signal

*1 If a fault has occurred, the IGBT gate is instantly shut off to stop the output. Hence, the inverter power may remain ON. If the
power is switched OFF by using the MC etc., the inverter control power is lost and the fault signal cannot be output. To keep
only the fault signal ON, keep the fault output contact (across terminals A-C) closed in the external circuit. The fault description
is stored in the inverter and can be read later.
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1.6 Precautions for use of the inverter

The FR series is a highly reliable product, but incorrect peripheral circuit making or operation/handling method may shorten
the product life or damage the product.
Before starting operation, always recheck the following items.

1.6.1 Instructions on the inverter output side

Do not connect the power supply to the inverter output side terminal (U, V, W).

Application of power to the output terminals U, V, W of the
inverter will damage the inverter module. Especially when MC1 _OCR
there is a commercial power supply-inverter switchover i
circuit, use mechanically interlocked magnetic circuit (MC1,

_ To be mechanically
[ interlocked

Inverter
MCCB

Motor

MC2) as shown on the right to prevent accidental . ‘ Me RLI U

application of commercial power to the inverter output side. supply S Gt M
— X L 0 TIL3 W

To select the MC, refer to page 526 and use the ones ]

which have sufficient capacities from the magnetic switch 2"::;?;?:;;:z‘;sc;:f;:;?;";;’cvge‘rha‘

data. If the MC used have small capacities, this may be supply is in R—>S—T sequence.

connected with the commercial power supply by arcs at Bypassl/inverter switch-over circuit

current shut-off.

Also make connections so that the motor rotates in the
same direction (phase rotation) in both the commercial
power supply operation and inverter operation.

A short circuit or earth (ground) fault on the inverter output side may damage the
inverter modules.

Fully check the insulation resistance of the circuit prior to 2) When _L-A start is made during commercial powers

inverter operation since repeated short circuits caused by supply operation or a pole-change motor is used,

peripheral circuit inadequacy or an earth (ground) fault make up a circuit which provides mechanical

caused by wiring inadequacy or reduced motor insulation interlock and sufficient timing so that the circuit is not

resistance may damage the inverter modules. shorted on the inverter output side (including arc
1) Fully check the to-earth (ground) insulation and phase short).

to phase insulation of the inverter output side before
power-ON.

Especially for an old motor or use in hostile
atmosphere, securely check the motor insulation
resistance etc.

Do not install a power factor correction capacitor, surge suppressor or capacitor type
filter on the inverter output side.

This will cause the inverter to trip or the capacitor and
surge suppressor to be damaged. If any of the above
devices are connected, immediately remove them.
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1.6.2 MC on the inverter power supply side

Do not use the inverter power supply side MC to start/stop the inverter.

On the inverter input side, it is recommended to provide an
MC for the following purposes.

1) To release the inverter from the power supply

when the inverter protective function is
activated or the drive becomes faulty (e.g.
emergency stop operation)
When cycle operation or heavy-duty operation is
performed with an optional brake resistor
connected, overheat and burnout of the
discharging resistor can be prevented if a
regenerative brake transistor is damaged due to
insufficient heat capacity of the discharging
resistor and excess regenerative brake duty.

2) To prevent any accident due to an automatic
restart at restoration of power after an inverter
stop made by a power failure

3) To rest the inverter for an extended period of
time
The control power supply for inverter is always
running and consumes a little power. When
stopping the inverter for an extended period of
time, powering OFF the inverter will save power
slightly.

4) To separate the inverter from the power
supply to ensure safety of maintenance/
inspection work
The inverter's input side MC is used for the above
purpose, select class JEM1038-AC3 MC for the
inverter input side current when making an
emergency stop during normal operation.

Since repeated inrush current at powering ON will shorten

the life of the converter circuit (switching life is 1 million

1.6.3

Inverter power restart

times (about 500,000 times for the 200V class 37K or
more), frequent starts/stops must be avoided.

As shown below, always use the start signal (turn ON/OFF
terminals STF, STR-SD) to start/stop the inverter.

MCCB MC
—X_—9%—o _——OR/L1 Uo»
Power X /_417( s/L2 Vo 10the
supply : 0 motor
—x , —OT/L3 Weo
—OR1/L11
. 2
S1/L21
T*
Inverter
Operation preparation c1

OFF ON

RA

STF(STR)
o

Start/Stop
MC

Operation
T . RA -
Stop | RA

Inverter's Start/Stop Circuit Example

*1  When the power supply is 400V class, install a step-
down transformer.

*2  For , connect the power supply terminals R1/
L11, S1/L21 of the control circuit to the input side of the
MC to hold an fault signal when the inverter's protective
circuit is activated. At this time, remove jumpers across
terminals R/L1 and R1/L11, and across S/L2 and S1/L21.
(Refer to page 36 for removal of the jumper)

The inverter may trip if it is restarted while the motor is coasting.

When the motor is driven by the inverter, direct-on line
starting is always made at a low frequency to suppress the
motor starting current and the frequency is increased
gradually. Hence, when the coasting motor is started by the
inverter, the inverter attempts to draw the motor frequency
into the starting frequency. However, if the load energy is
large, a large current may flow to the inverter side due to
the power returned from the motor to the inverter, causing
an overcurrent shut-off (E.OC1 to E.OC3). Therefore,
provide a coasting interlock circuit so that the inverter may
only start the motor at a motor stop state. (Refer to page
559)
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Since a similar phenomenon will take place when terminal
RES is used during inverter operation, note the design of
the circuit.(Refer to page 56)

However, the fast-response current limit function of the
inverter makes it difficult to trip the inverter if the inverter is
restarted during coasting.

Note that the function of automatic
instantaneous power failure may be used to restart the
inverter while the motor is coasting.

restart after
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1.6.4 Regenerative brake duty (A700) (E700) (D700)

Across P/+ and PR terminals, connect only an external regenerative brake discharge resistor.

Do not connect an electronic magnetic brake. When using
an external, large thermal-capacity discharge resistor for

regenerative brake in , always remove the jumper
(between terminal PR and PX) of the built-in discharge
resistor for regenerative brake.

1.6.5 1/O signal

Do not apply a voltage higher than the permissible voltage to the inverter 1/O signal circuits.

The I/0O devices may be damaged if a voltage higher than
the value indicated on page 28 is applied to the inverter 1/O
signal circuits or reverse polarity is used. Especially check
the wiring to prevent the frequency setting potentiometer
from being connected incorrectly to short terminals 10 (E)-5.

1.6.6 Connection to a large-capacity power supply

When connecting the inverter near a large-capacity power supply, insert a power
factor improving reactor.

The inverter input current varies with the impedance of the
power supply. (i.e. the power supply's power factor varies.)
When the power supply capacity is 1000KVA or more for

(500kVA or more for ), insert a

power factor improving reactor. (Refer to page 507 for
details)
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1.6.7 Earthing (grounding)

SPECIFICATIONS

Always earth (ground) the motor and inverter.

(1)

(2)

Purpose of earthing (grounding)

Generally, an electrical apparatus has an earth
(ground) terminal, which must be connected to the
ground before use.

An electrical circuit is usually insulated by an
insulating material and encased. However, it is
impossible to manufacture an insulating material that
can shut off a leakage current completely, and
actually, a slight current flows into the case. The
purpose of earthing (grounding) the case of an
electrical apparatus is to prevent operator from
getting an electric shock from this leakage current
when touching it.

To avoid the influence of external noises, this
earthing (grounding) is important to audio equipment,
sensors, computers and other apparatuses that
handle low-level signals or operate very fast.

Earthing (grounding) methods and
earthing (grounding) work

As described previously, earthing (grounding) is
roughly classified into an electrical shock prevention
type and a noise-affected malfunction prevention
type. Therefore, these two types should be
discriminated clearly, and the following work must be
done to prevent the leakage current having the
inverter's high frequency components from entering
the malfunction prevention type earthing (grounding):

1) If possible, use (l) independent earthing
(grounding) in figure below for the inverter. If
independent earthing (grounding) is not available,

Other Other
Inverter : Inverter .
equipment equipment
) )
(I) Independent earthing (grounding)....... Best (I1) Common earthing (grounding)....... Good
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use (Il) joint earthing (grounding) in the figure
below which the inverter is connected with the
other equipment at an earthing (grounding) point.
The (lll) common earthing (grounding) as in the
figure below, which inverter shares a common
earth (ground) cable with the other equipment,
must be avoided.

A leakage current including many high frequency
components flows in the earth (ground) cables of
the inverter and inverter-driven motor. Therefore,
use the independent earthing (grounding) and
separated the earthing (grounding) cable of the
inverter from equipments sensitive to EMI.

In a high building, it may be effective to use the
EMI prevention type earthing (grounding)
connecting to an iron structure frame, and electric
shock prevention type earthing (grounding) with
the independent earthing (grounding) together.
This inverter must be earthed (grounded).
Earthing (grounding) must conform to the
requirements of national and local safety
regulations and electrical code. (NEC section 250,
IEC 536 class 1 and other applicable standards).
Use the thickest possible earth (ground) cable.
The earth (ground) cable should be of not less
than the size indicated in the table on the page
530.

The grounding point should be as near as
possible to the inverter, and the ground wire
length should be as short as possible.

Run the earth (ground) cable as far away as
possible from the 1/O wiring of equipment
sensitive to noises and run them in parallel in the
minimum distance.

Other

Inverter .
equipment

)

() Common earthing (grounding)....... Not allowed
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1.6.8 Wiring

After wiring, wire offcuts must not be left in the inverter.

Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean.
When drilling mounting holes in an enclosure etc., take care not to allow chips and other foreign matter to enter the inverter.

Use cables of the size to make a voltage drop 2% maximum.

If the wiring distance is long between the inverter and motor, a main circuit cable voltage drop will cause the motor torque to

decrease especially at the output of a low frequency.
Refer to page 530 for the recommended wire sizes.

The overall wiring length should be 500m or less (within 100m during vector control)

Especially for long distance wiring, the fast-response
current limit function may decrease or the equipment
connected to the output side may malfunction or become
faulty under the influence of a charging current due to the
stray capacity of the wiring. Therefore, note the overall
wiring length.

The overall wiring length for connection of a single motor or
multiple motors should be within the value in the table on
the right. (The wiring length should be 100m maximum for
vector control.)

When driving a 400V class motor by the inverter, surge
voltages attributable to the wiring constants may occur at
the motor terminals, deteriorating the insulation of the
motor. In this case, refer to page 504.

Overall wiring length (example: FR-A720-1.5K)

500m or less

300m+300m = 600m

1)(A700
Pr. 72 PWM F
(P e 1.5K or
Selection] Setting (carrier 0.4K 0.75K more
frequency)
2 (2kHz) or less 300m 500m 500m
3 to 15 (3kHz to 14.5kHz) 200m 300m 500m
2)( F700
Pr. 72 PWM Fi
[P ) requenc.y 2.2K or
Selection] Setting (carrier | 0.75K 1.5K more
frequency)
2 (2kHz) or less 300m 500m 500m
3 to 15 (3kHz to 14.5kHz) 200m 300m 500m
3)(E700)( D700
[Pr 72.PWM
Frequency 3.7K
Selection] 01K | 0.2K | 0.4K |0.75K| 1.5K | 22K | or
Setting (carrier more
frequency)
200V 200m | 200m | 300m | 500m [ 500m | 500m | 500m
1(1kHz) | class
orless | 400V
— — |200m |200m [ 300m | 500m | 500m
class
2to 200V 30m [ 100m | 200m | 300m [ 500m | 500m | 500m
15(2kHz | class
to 400V 30 100m|200m | 300m | 500
14.5kHz)| class | | m | 1M E0m ) SEEm | SEEm
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2.1 Parameter list

211 FR-A700

For simple variable-speed operation of the inverter, the initial setting of the parameters may be used. Set the necessary * Symbols in the table indicate parameters which function when an option is mounted.
...... FR-A7AX, ....FR-ATAY, ..... FR-A7AR,
...... FR-A7AP, (AL ..... FR-A7AL, [AZ] ...... FR-A7AZ,

...... FR-A7NC, [N ....FR-A7ND, [NL ..... FR-A7NL,

parameters to meet the load and operational specifications. Parameter setting, change and check can be made from the
operation panel (FR-DUOQ7).

+ O indicates simple mode parameters. (initial setting is extended mode) NPT ... FR-A7NP, [#s] .....FR-A7NS, W ..... FR-A7NF
- The parameters marked with [__] in the table allow its setting to be changed during operation even if 0 (initial value) is * These instruction codes are used for parameter read and write by using Mitsubishi inverter protocol with the RS-485
communication.

set in [Pr. 77 Parameter write selection] .
» Symbols in the control mode-based correspondence table indicate the following;
O: Usable parameter
x: Unusable parameter
A: Parameters available only during position control set by parameter

« Symbols in the parameter copy, parameter clear, and all parameter clear columns indicate the following;

O: Valid
x: Invalid
Instruction Code Control Mode-based Correspondence Table o
Advanced Real sensorless | = . °
8 Mini Setti Refer t ® magnetic Vector control vector control % > % = dE’ =
= . inimum Settin . efer to . (] ©
g | [Pr] Name Setting Range | 9| Initial Value B [Pr.] Option 2 ] T |w § flux — —TE = g 5 g E o §
s ncrements age e || 8|55 2 2|3 2|8 2|speed (Torque| 5° | 5° | & ©
v 2 ©| vector | | & E |G E o o =
o 9|2 9 |o ¢ |control|control < 4
control o © g © W
O 0 |[Torque boost 0 to 30% 0.1% 6/4/3/2/1% 1 244 0 00 80 0 O X x x x x x (e} O O =
O 1 [Maximum frequency 0 to 120Hz 0.01Hz 120/60Hz 2 232 1 01 81 0 (@) (@) (@) (@) (@) (@] (@) o (@) o I'IEJ
©O 2 [Minimum frequency 0 to 120Hz 0.01Hz OHz 232 2 02 82 0 @) @) (@) (@) x ©) @) o (@) o <
@ O 3 |Base frequency 0 to 400Hz 0.01Hz 60Hz 244 3 03 83 0 O x x x x x X o O ©) ﬂé
'% ©O 4 [Multi-speed setting (high speed) 0 to 400Hz 0.01Hz 60Hz 216, 395 4 04 84 0 (©) (@) (@) (@) A o (@) o (@) o o
.5 O 5 [Multi-speed setting (middle speed) 0 to 400Hz 0.01Hz 30Hz 216, 395 5 05 85 0 O O O O A O O O O o
o
'g O 6 [Multi-speed setting (low speed) 0 to 400Hz 0.01Hz 10Hz 216, 396 6 06 86 0 O O O O A O O O O O
@ O 7 |Acceleration time 0 to 3600/360s 0.1/0.01s 5/15s *3 234 7 07 87 0 O O O O A ©) O ©) O ©)
O 8 |Deceleration time 0 to 3600/360s 0.1/0.01s 5/15s *3 234 8 08 88 0 @) O O O A ©) O ©) O ©)
] Rated inverter
O 9 |Electronic thermal O/L relay 0 to 500/0 to 3600A =2 0.01/0.1A =2 current 379 9 09 89 0 O O O O O O O O O O
Q 10 |DC injection brake operation frequency 0 to 120Hz, 9999 0.01Hz 3Hz 325, 328 10 0A 8A 0 O O O O x O O O ©) ©)
g 11 |DC injection brake operation time 0 to 10s, 8888 0.1s 0.5s 325, 328 11 0B 8B 0 O O O O X O O O O ©)
S
.é 12 |DC injection brake operation voltage 0 to 30% 0.1% 4/12/11% 4 328 12 oC 8C 0 O O x x x x x (e} O (e}
%)
a
— 13 |Starting frequency 0 to 60Hz 0.01Hz 0.5Hz 232 13 0D 8D 0 O O O O X (e} O (e} O O
— 14 |Load pattern selection Oto5 1 0 244 14 0E 8E 0 O X X X X X X O O O
S| 15 |Jog frequency 0 to 400Hz 0.01Hz 5Hz 215 15 OF 8F 0 ©) ©) O O x ©) ©) O O O
O =
©
9, g 16 |Jog acceleration/deceleration time 0 to 3600/360s 0.1/0.01s 0.5s 215, 234 16 10 90 0 O O O O x o O o @) ©)
o
— 17  |[MRS input selection 0,24 1 0 56 17 11 91 0 O O O O O O ©) O O O
= 18 |High speed maximum frequency 120 to 400Hz 0.01Hz 120/60Hz -2 232 18 12 92 0 O O X X X X X O O O
— 19 |Base frequency voltage 0 to 1000V, 8888, 9999 0.1V 9999 244 19 13 93 0 O X X X X X X O O O
(0]
= £ Acceleration/deceleration reference
o Z| 20 1 to 400Hz 0.01Hz 60Hz 234 20 14 94 0 (@) (@) (@) (@) A o (@) o (@) (@]
s o frequency
ST
S o
£ 8| 21 |Acceleration/deceleration time increments |0, 1 1 0 234 21 15 95 0 O O O ©) A ©) O ©) O ©)
S
120 120
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Instruction Code Control Mode-based Correspondence Table N
Advanced Real sensorless | « . Q°
8 Mini Setti Refer t ® magnetic Vector control vector control % > % = qé =
= . inimum Settin . efer to i ] )
S | [Pr] Name Setting Range : 9| Initial Value > [Pr] Option 2 2 T |u 2 flux — = = E 3 E 3|88
< ncrements age = S g |55 38 g 2|8 2| speed |Torque| 5§ © | 5§ © )
- i ©| vector | E|§ E |8 E|control |control | * & =
control |? ©|F O |8 ©
c Stall prevention operation level
S| 22 . 0 to 400% 0.1% 150% 283, 335 22 16 96 0 @) @) (@) x @) ©) x ©) @) ©)
= :,E, (torque limit level)
n > Stall prevention operation level
8| 23 prevention op 0 to 200%, 9999 0.1% 9999 335 23 17 97| 0o | O o « | x| ox < « o o o
Q compensation factor at double speed
E 24  |Multi-speed setting (speed 4) 0 to 400Hz, 9999 0.01Hz 9999 216 24 18 98 0 ©) ©) ©) ©) A ©) ©) ©) ©) ©)
2 2| 25 |Multi-speed setting (speed 5) 0 to 400Hz, 9999 0.01Hz 9999 216 25 19 99 0 ©) ©) ©) ©) A ©) ©) ©) ©) ©)
g | 26 |Multi-speed setting (speed6) 0 to 400Hz, 9999 0.01Hz 9999 216 26 1A 9A 0 O O O O A O O O O O
§ @ 27 |Multi-speed setting (speed7) 0 to 400Hz, 9999 0.01Hz 9999 216 27 1B 9B 0 (@] (@] (@] (@] A @] (@] @] (@] @]
— 28 |Multi-speed input compensation selection |0, 1 1 0 227 28 1C 9C 0 O O O O X O O (e} O (e}
— 29 |Acceleration/deceleration pattern selection |0 to 5 1 0 238 29 1D 9D 0 O O O O x O O O O ©)
— 30 |[Regenerative function selection 0,1,2,10, 11, 20, 21 1 0 331 30 1E 9E 0 O O O O O O O O O O
CEl 31 |Frequency jump 1A 0 to 400Hz, 9999 0.01Hz 9999 233 31 1F 9F 0 O O O O X O O O O O
3, 32 |Frequency jump 1B 0 to 400Hz, 9999 0.01Hz 9999 233 32 20 A0 0 ©) ©) [©) O x ©) O ©) [©) ©)
oy 33 |Frequency jump 2A 0 to 400Hz, 9999 0.01Hz 9999 233 33 21 A1 0 O ©) [©) O x ©) O ©) ©) ©)
§ 34 |Frequency jump 2B 0 to 400Hz, 9999 0.01Hz 9999 233 34 22 A2 0 O O O O X O O O O O
g 35 |Frequency jump 3A 0 to 400Hz, 9999 0.01Hz 9999 233 35 23 A3 0 O O O O x ©) (@) ©) O ©)
- 36 |Frequency jump 3B 0 to 400Hz, 9999 0.01Hz 9999 233 36 24 A4 0 @) @) @) @) X ©) @) ©) @) ©)
— 37 [Speed display 0, 1t0 9998 1 0 343 37 25 A5 0 O O O O O O O O O O
3 c| 41 |Up-to-frequency sensitivity 0 to 100% 0.1% 10% 70 41 29 A9 0 O O O x x O X O O ©)
o % 42  |Output frequency detection 0 to 400Hz 0.01Hz 6Hz 70 42 2A | AA 0 ©) ©) ©) ©) ©) ©) ©) ©) ©) ©)
2 Output detection f
8 ®| 43 | - Poireduency Celecion ToTTeVEISe o to 400Hz, 9999 0.01Hz 9999 70 43 B |AB| 0 | O o ol o | o o o o o o
L rotation
44  |Second acceleration/deceleration time 0 to 3600/360s 0.1/0.01s 5s 234 44 2C AC 0 O O O O A O O O O O
45 |Second deceleration time 0 to 3600/360s, 9999 0.1/0.01s 9999 234 45 2D | AD 0 O ©) ©) ©) A ©) ©) ©) [©) ©)
o 46 |Second torque boost 0 to 30%, 9999 0.1% 9999 244 46 2E AE 0 @) x x x x x x ©) @) ©)
-% 47 |Second V/F (base frequency) 0 to 400Hz, 9999 0.01Hz 9999 244 47 2F AF 0 (@) x x x x x x (@) [©) O
g 48 |Second stall prevention operation current |0 to 220% 0.1% 150% 335, 396 48 30 BO 0 O O x x x x x O O ©)
= Second stall prevention operation
c 49 0 to 400Hz, 9999 0.01Hz OHz 335 49 31 B1 0 O (@) x x x x x (@) (@) (@)
8 frequency
3 50 |[Second output frequency detection 0 to 400Hz 0.01Hz 30Hz 70 50 32 B2 0 O O O O O
) 0 to 500A, 9999/
51 [Second electronic thermal O/L relay 0.01/0.1A =2 9999 379 51 33 B3 0 O O O O O O O o O o
0 to 3600A, 9999 -
o ) 0, 5to 14, 17 to 20, 22 to 25,
0 52 |DU/PU main display data selection 1 0 345 52 34 B4 0 O O O O O O O O O O
o 32 to 35, 50 to 57, 100
E . . _ 110 3, 5 to 14, 17, 18, 21, 24,
= 54 |FM terminal function selection 1 1 345 54 36 B6 0 O O O O O O O O O O
& 32 to 34, 50, 52, 53
2 55 |Frequency monitoring reference 0 to 400Hz 0.01Hz 60Hz 352 55 37 B7 0 O O O O O O O O O O
5 L Rated inverter
= 56 |Current monitoring reference 0 to 500/0 to 3600A =2 0.01/0.1A =2 current 352 56 38 B8 0 O O O O O O
g o 0, 0.1 to 55, 9999/
L =| 57 [Restart coasting time 0.1s 9999 367, 416 57 39 B9 0 O O O O X O O O O O
T 2 0, 0.1 to 30s, 9999 -2
E 3
=
2 % 58 [Restart cushion time 0 to 60s 0.1s 1s 367, 416 58 3A BA 0 O O x x x x x O O O
o
— 59 |Remote function selection 0,1,2,3 1 0 226 59 3B BB 0 O O O O O O O
— 60 |Energy saving control selection 0,4 1 0 250 60 3C BC 0 O x x x x X O O ©)
5 0 to 500A, 9999/
=| 61 |Reference current 0.01/0.1A =2 9999 241, 249 61 3D BD 0 O O O x x (e} X (e} O (e}
© 0 to 3600A, 9999-2
2
L2 8| 62 [Reference value at acceleration 0 to 220%, 9999 0.1% 9999 241 62 3E BE 0 (@) x X x o (@) O
T O
= 2 .
82 5| 63 Reference value at deceleration 0 to 220%, 9999 0.1% 9999 241 63 3F BF 0 O O x x x O O O
5 .2
<%
(%; 64 |Starting frequency for elevator mode 0 to 10Hz, 9999 0.01Hz 9999 249 64 40 Co 0 O x x x x x x O O ©)
(8]
®
— 65 |Retry selection Oto5 1 0 376 65 41 C1 0 O O O O X O O O O O
Stall ti ti duction starti
— | ep [>2"Preventionoperation reduction S1MING |s ¢\ 400Hz 0.01Hz 60Hz 335 66 42 |c2| o] o o « < < < « o o o
frequency
= 67 |Number of retries at fault occurrence 0to 10, 101 to 110 1 0 376 67 43 C3 0 ©) ©) O ©) X ©) O ©) ®) ®]
5 68 |Retry waiting time 0to 10s 0.1s 1s 376 68 44 C4 0 ©) ©) ©) O x ©) ©) ©) ©) ©)
= 69 |[Retry count display erase 0 1 0 376 69 45 C5 0 O O O O X O O O O O
— 70 |Special regenerative brake duty 0 to 30%/0 to 10% *2 0.1% 0% 331 70 46 C6 0 O O O O O ©) O ©) O ©)

122
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Instruction Code Control Mode-based Correspondence Table N
Advanced Real sensorless | « . Q°
8 Mini Setti Refer t ® magnetic Vector control vector control % > % = qé =
= . inimum Settin . efer to i ] )
S | [Pr] Name Setting Range : 9| Initial Value > [Pr] Option 2 2 T |u 2 flux — = = E 3 E 3|88
< ncrements age = S g |55 38 g 2|8 2| speed |Torque| 5§ © | 5§ © )
- i ©| vector | E|§ E |8 E|control |control | * & =
control |? ©|F O |8 ©
0to 8, 13 to 18, 20, 23, 24,
— 71 |Applied motor 30, 33, 34, 40, 43, 44, 50, 53, 1 0 266 71 47 Cc7 0 @) @) @) @) @) ©) @) (©) @) (©)
54
— 72 |PWM frequency selection 0to 15/0to 6, 25 =2 1 2 430 72 48 Cc8 0 O O O O O O O O O O
— 73  |Analog input selection 0to7,10to0 17 1 1 217 73 49 C9 0 O O O O x O O O x O
— 74 |Input filter time constant 0to8 1 1 217 74 4A CA 0 O O O O O O O O O
Reset selection/disconnected PU detection/|
— 75 ) 0to 3, 14t0 17 1 14 382 75 4B CB 0 (@) (@) (@) O @) (@) O (@) x x
PU stop selection
— 76 |Fault code output selection 0,1,2 1 0 378 76 4C CcC 0 O O O O O O O O O O
77 |Parameter write selection 0,1,2 1 0 384 77 4D+ |[CD+s| O O O O O O O O O O O
78 |Reverse rotation prevention selection 0,1,2 1 0 385 78 4E CE 0 O O O O O O O O O O
©O 79 |Operation mode selection 0,1,2,3,4,6,7 1 0 209, 434 79 4F 6 |[CFs| O O O O O O O O O O O
) 0.4 to 55kW, 9999/ 252, 258,
80 |Motor capacity 0.01/0.1kW =2 9999 80 50 DO 0 x @) @) @) @) e) @) ©) @) (©)
0 to 3600kW, 9999 -2 261, 263
2,4,6,8,10,12, 14, 16, 18, 252, 258,
81  |Number of motor poles 1 9999 81 51 D1 0 X O O O O o O O O O
20, 9999 261, 263
I 0 to 500A, 9999/
82  |Motor excitation current 0.01/0.1A =2 9999 268 82 52 D2 0 X O O O O O O O X O
0 to 3600A, 9999 -2
83 |Rated motor voltage 0 to 1000V 0.1V 200/400V+s 268 83 53 D3 0 ©) ©) ©) ©) ©) ©) ©) ©) ©)
84 |Rated motor frequency 10 to 120Hz 0.01Hz 60Hz 268 84 54 D4 0 O O O O O O O O O
Speed control gain (Advanced magnetic
o | 89 [F gain ( g 0 to 200%, 9999 0.1% 9999 258 89 50 | D9 | 0 | x o « | x| x « « o y o
‘% flux vector)
> 0 to 50Q, 9999/ 0.001¢Y/
2 90 |Motor constant (R1) ° 9999 268 90 5A DA 0 x @) @) @) @) ©) @) (@] x @)
& 0 to 400mQ, 9999 -2 0.01mQ 2
o) 0 to 500, 9999/ 0.001¢Y/
3 91  |Motor constant (R2) 9999 268 91 5B DB 0 x @) @) @) @) ©) @) (@] x ©)
s 0 to 400mQ, 9999 2 0.01mQ =2
0o 5002 (0 to 1000mH), 9999/ 0.001Q (0.1mH)/
92  |Motor constant (L1) 9999 268 92 5C DC 0 X O O O O (e} O (e} x (e}
00 3600m< (0 to 400mH), 99992 0.01mQ (0.01mH)-2
0to 5002 (0 to 1000mH), 9999/ 0.0010 (0.1mH)/
93  |Motor constant (L2) 0 to 3600m< (0 to 400mH), 9999 9999 268 93 5D DD 0 X O O O O O O O x O
" ’ 0.01mQ (0.01mH)-2
0 to 50002 (0 to 100%), 9999/ 0.01Q (0.1%)/
94  |Motor constant (X) 9999 268 94 5E DE 0 X O O O O O O (e} x (e}
01000 (0 to 100%), 9999 2 0.01Q (0.01%) =2
95 |Online auto tuning selection Oto2 1 0 276 95 5F DF 0 X O O O O O O ©) O ©)
96 |Auto tuning setting/status 0,1, 101 1 0 268 96 60 EO 0 x [©) [©) [©) ©) ©) ©) O x ©)
100 |V/F1(first frequency) 0 to 400Hz, 9999 0.01Hz 9999 248 100 00 80 1 O X x x x x x (e} O (e}
§ 101 |V/FA1(first frequency voltage) 0 to 1000V 0.1V oV 248 101 01 81 1 (@) x x x x x x (@) ©) O
o 102 |V/F2(second frequency) 0 to 400Hz, 9999 0.01Hz 9999 248 102 02 82 1 (@) x x x x x x O ©) O
-g 103 |V/F2(second frequency voltage) 0 to 1000V 0.1V (0% 248 103 03 83 1 O X x x x x x (e} O (e}
L% 104 |V/F3(third frequency) 0 to 400Hz, 9999 0.01Hz 9999 248 104 04 84 1 (@) x x x x x x (@) ©) O
o 105 |V/F3(third frequency voltage) 0 to 1000V 0.1V oV 248 105 05 85 1 (@) x x x x x x @) [©) O
g 106 |V/F4(fourth frequency) 0 to 400Hz, 9999 0.01Hz 9999 248 106 06 86 1 @) x x X x x x ©) ©) O
E 107 |V/F4(fourth frequency voltage) 0 to 1000V 0.1V oV 248 107 07 87 1 (@) x x x x x x (@) ©) O
g‘ 108 |V/F5(fifth frequency) 0 to 400Hz, 9999 0.01Hz 9999 248 108 08 88 1 (@) x x x x x x (@) ©) O
109 |V/F5(fifth frequency voltage) 0 to 1000V 0.1V oV 248 109 09 89 1 ©) x x x x x x ©) ©) ®)
110 |Third acceleration/deceleration time 0 to 3600/360s, 9999 0.1/0.01s 9999 234 110 0A 8A 1 O O O O A O O O O O
5 111 |Third deceleration time 0 to 3600/360s, 9999 0.1/0.01s 9999 234 111 0B 8B 1 [©) ©) ©) [©) A ©) [©) ©) O ©)
"é 112 |Third torque boost 0 to 30%, 9999 0.1% 9999 244 112 0C 8C 1 @) x x x x x x ©) @) [@)
2 113 |Third V/F (base frequency) 0 to 400Hz, 9999 0.01Hz 9999 244 113 0D 8D 1 (@) x x x x x x (@) [©) ©]
2 114  |Third stall prevention operation current 0 to 220% 0.1% 150% 335 114 0E 8E 1 O O x x x x X O O O
= 115 |Third stall prevention operation frequency |0 to 400Hz 0.01Hz 0 335 115 OF 8F 1 O O X X X X X O O O
116 |Third output frequency detection 0 to 400Hz 0.01Hz 60Hz 70 116 10 90 1 ©) ©) ©) [©) O ©) [©) ©) ©) ©)
5 117 |PU communication station number 0to 31 1 0 441 117 11 91 1 O O O O O O O O O O
® 118 |PU communication speed 48, 96, 192, 384 1 192 441 118 12 92 1 (@] (@] (@] (@] (@] @] (@] @] O O
2 119 |PU communication stop bit length 0,1,10, 11 1 1 441 119 13 93 1 ©) ©) ©) ©) ©) ©) ©) ©) O-8 O
g 120 |PU communication parity check 0,1,2 1 2 441 120 14 94 1 O O O O O O O O O O
g 121 |[Number of PU communication retries 0to 10, 9999 1 1 441 121 15 95 1 O O O O O O O O O O
o 122 |PU communication check time interval 0, 0.1 to 999.8s, 9999 0.1s 9999 441 122 16 96 1 ©) O O ®) ®) ®] ©) O O O
g 123 |PU communication waiting time setting 0 to 150ms, 9999 1 9999 441 123 17 97 1 O O O O O O O O O O
(0]
C
=
S 124 |PU communication CR/LF selection 0,1,2 1 1 441 124 18 98 1 @) @) @) @) @) ©) @) ©) O-8 O
e
O 125 |Terminal 2 frequency setting gain frequency|0 to 400Hz 0.01Hz 60Hz 217 125 19 99 1 O O O O X O O O X O

124

124
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PARAMETER PARAMETER
Instruction Code Control Mode-based Correspondence Table N
Advanced Real sensorless | « . Q°
8 Mini Setti Refer t ® magnetic Vector control vector control % > % = qé =
= . inimum Settin . efer to i ] )
S | [Pr] Name Setting Range : ) 9| Initial Value > [Pr] Option 2 2 T |u 2 flux — = = E 3 E 3|88
< ncrements age = S g |55 38 g 2|8 2| speed |Torque| 5§ © | 5§ © )
- i ©| vector | E|§ E |8 E|control |control | * & =
control |? ©|F O |8 ©
— | O 126 |Terminal 4 frequency setting gain frequency|0 to 400Hz 0.01Hz 60Hz 217 126 1A 9A 1 O O O O X O O O x O
127 |PID control automatic switchover frequency|0 to 400Hz, 9999 0.01Hz 9999 402 127 1B 9B 1 O O O X X O X O O O
128 |PID action selection 10, 11, 20, 21, 50, 51, 60, 61 1 10 402 128 1C 9C 1 O O @) x x ©) x ©) @) ©)
129 |PID proportional band 0.1 to 1000%, 9999 0.1% 100% 402 129 1D 9D 1 ©) O (@) x x @) x ©) ©) O
o) 130 |PID integral time 0.1 to 3600s, 9999 0.1s 1s 402 130 1E 9E 1 (@) (@) (@) x x (@) x (@) (@) (@)
o 131 |PID upper limit 0 to 100%, 9999 0.1% 9999 402 131 1F 9F 1 @) @) @) x x ©) x ©) @) ©)
132 |PID lower limit 0 to 100%, 9999 0.1% 9999 402 132 20 A0 1 [©) O (@) x x (@) x ©) [©) O
133 |PID action set point 0 to 100%, 9999 0.01% 9999 402 133 21 A1 1 @) O (@) x x (@) x (@) O (@)
134 |PID differential time 0.01 to 10.00s, 9999 0.01s 9999 402 134 22 A2 1 @) @) @) x x ©) x ©) @) ©)
A 135 |Electronic bypass sequence selection 0,1 1 0 416 135 23 A3 1 O O O x x O X O O ©)
§ 136 |MC switchover interlock time 0to 100s 0.1s 1s 416 136 24 A4 1 O O O X X O X O O O
o 137 |[Start waiting time 0 to 100s 0.1s 0.5s 416 137 25 A5 1 O O O X X O X O O O
% 138 |Bypass selection at a fault 0,1 1 0 416 138 26 A6 1 O O O x x O X O O ©)
o
= Automatic switchover frequency from
b 139 | . 0 to 60Hz, 9999 0.01Hz 9999 416 139 27 A7 1 @) O (@) x x (@) x ©) @) O
o inverter to bypass operation
140 |Backlash acceleration stopping frequency |0 to 400Hz 0.01Hz 1Hz 238 140 28 A8 1 O O O O X O O (e} O o
c 0
o g 141 |Backlash acceleration stopping time 0 to 360s 0.1s 0.5s 238 141 29 A9 1 O O O O X O O O O (e}
x 0
§ g 142 |Backlash deceleration stopping frequency |0 to 400Hz 0.01Hz 1Hz 238 142 2A AA 1 O O O O X O O O O O
143 |Backlash deceleration stopping time 0 to 360s 0.1s 0.5s 238 143 2B AB 1 O O O O X O O O O O
) . 0, 2,4,6, 8,10, 102, 104,
= 144 |Speed setting switchover 1 4 343, 392 144 2C | AC 1 @) (@) @) (@) @) o (@) o (@) ©)
106, 108, 110
E 145 |PU display language selection Oto7 1 0 389 145 2D AD 1 O O O O O O O O X X
= 148 |[Stall prevention level at OV input 0 to 220% 0.1% 150% 335 148 30 BO 1 O O x x x x x (e} O O
"§ 149 |[Stall prevention level at 10V input 0 to 220% 0.1% 200% 335 149 31 B1 1 O O x x x x x O O O
o 150 |Output current detection level 0 to 220% 0.1% 150% 72 150 32 B2 1 [©) [©) [©) ©) ©) ©) O ©) [©) ©)
g 151 |Output current detection signal delay time |0 to 10s 0.1s Os 72 151 33 B3 1 O O O O O O O O O O
o 152 |Zero current detection level 0 to 220% 0.1% 5% 72 152 34 B4 1 ©) ©) ©) ©) ©) ©) O ©) ©) ©)
3 153 |Zero current detection time Oto1s 0.01s 0.5s 72 153 35 B5 1 O O O O O O O O O O
Voltage reduction selection during stall
— 154 ) ) 0, 1 1 1 335 154 36 B6 1 (@) (@) x x x x x (@) (@) O
prevention operation
RT signal function validity condition
— 155 8 0,10 1 0 54 155 37 B7 1 @) O (@) x x (@) x ©) @) O
selection
— 156 |[Stall prevention operation selection 0 to 31, 100, 101 1 0 335 156 38 B8 1 O O X X X X X O O O
— 157 |OL signal output timer 0 to 25s, 9999 0.1s Os 335 157 39 B9 1 O O O O O O O O O O
) . . 1t03,5t0 14, 17,18, 21, 24,
— 158 |AM terminal function selection 1 1 345 158 3A BA 1 O O O O O o O o O o
32 to 34, 50, 52, 53
Automatic switchover frequency range from
— 159 ) ) 0 to 10Hz, 9999 0.01Hz 9999 416 159 3B BB 1 (@) (@) x x x (@) (@) (@)
bypass to inverter operation
— | © 160 |User group read selection 0, 1, 9999 1 0 386 160 00 80 2 (@] (@] @] (@] @]
Frequency setting/key lock operation
— 161 ) 0,1,10, 11 1 0 214, 389 161 01 81 2 O (@) (@) x (@)
selection
= Automatic restart after instantaneous power
I 162 ] . 0,1,2,10, 11,12 1 0 367 162 02 82 2 @) @) @) O x ©) @) ©) @) O
g failure selection
) 163 |First cushion time for restart 0 to 20s 0.1s Os 367 163 03 83 2 ©) ©) X x X ©) O ©)
g 164 |First cushion voltage for restart 0to 100% 0.1% 0% 367 164 04 84 2 O O x x x (e} O (e}
§ 165 |Stall prevention operation level for restart |0 to 220% 0.1% 150% 367 165 05 85 2 O O x x x x X O O ©)
= Output current detection signal retention
e 5| 166 time 0 to 10s, 9999 0.1s 0.1s 72 166 06 86 2 O O O O O O O (@) (@) (@)
O =
= 0O
5 2 Output current detection operation
O g| 167 . 0, 1 1 0 72 167 07 87 2 @) @) @) @) @) ©) @) (©) @) (©)
selection
— 168 . 168 .
— 169 Parameter for manufacturer setting. Do not set. 169 Parameter for manufacturer setting. Do not set.
% 170 |Watt-hour meter clear 0, 10, 9999 1 9999 345 170 0A | 8A 2 O O O O O O O O x O
o
E —
238
% °l 171 Operation hour meter clear 0, 9999 1 9999 345 171 0B 8B 2 O O O O O O O X X X
g
(6]
126 126
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PARAMETER
Instruction Code Control Mode-based Correspondence Table N
Advanced Real sensorless | « . Q°

8 Mini Setti Refer t ® magnetic Vector control vector control % > % = qé =

= . inimum Settin . efer to i ] )

S | [Pr] Name Setting Range : 9| Initial Value > [Pr] Option 2 2 T |u 2 flux — = = E 3 E 3|88

< ncrements age = ‘;‘ g |55 3 g g 2|8 2| speed |Torque| 5§ © | 5§ © )

= i ©| vector | & £\ E % £ control |control | * & =
control |? o|F © n? o
L a 172 |User group registered display/batch clear |9999, (0 to 16) 1 0 386 172 ocC 8C 2 O O O O O (e} O (e} x x
% 5 173 |User group registration 0 to 999, 9999 1 9999 386 173 oD 8D 2 O O O O O O O X X X
@ 174 |user group clear 0 to 999, 9999 1 9999 386 174 0E 8E 2 @) @) @) (@) (@) @) (@) x x x
] ] ] 0 to 20, 22 to 28, 42 to 44, 60,
178 |[STF terminal function selection 1 60 37 178 12 92 2 O O O O O O O O X o

= 62, 64 to 71, 9999

o ) . ) 0to 20, 22 to 28, 42 to 44, 61,

g 179 |[STR terminal function selection 1 61 37 179 13 93 2 O O O O O o O o X O

5 62, 64 to 71, 9999

& 180 |RL terminal function selection 1 0 37 180 14 94 2 O O O O O ®] O ®] X ®]

s 181 |RM terminal function selection 0to0 20,22 t0 28, 42 to 44, 62, 1 1 37 181 15 95 2 [¢) [¢) [¢) ¢} ¢} O ¢} O x ¢}

e 182 |RH terminal function selection 64 to 71, 9999 1 2 37 182 16 96 2 ®) ®) O O O ®) O ®) X ©)

§ 183 |RT terminal function selection 1 3 37 183 17 97 2 O O O O O O O (e] X O

B . ) . 0 to 20, 22 to 28, 42 to 44,

© 184 |AU terminal function selection 1 4 37 184 18 98 2 O O O O O O O o X O

E 62 to 71, 9999

o 185 |JOG terminal function selection 1 5 37 185 19 99 2 O O O O O o O o X O

g 186 |CS termingl functiorw selectioh 0t0 20, 22 to 28, 42 to 44, 62, 1 6 37 186 1A 9A 2 O O @) @) O (e} O (e} x o

= 187 |MRS terminal function selection 64 10 71. 9999 1 24 37 187 1B | 9B 2 O O O O O O O O X O

- 188 |STOP terminal function selection o4 to /1, 1 25 37 188 1C 9C 2 O O O O O o O O X O

189 |RES terminal function selection 1 62 37 189 1D 9D 2 O O @) @) O @) O @) x (e}
190 |RUN terminal function selection 0to 8, 10 to 20, 25 to 28, 1 0 61 190 1E | 9E 2 @) @) @) @) @) ) @) ) x )
191 |SU terminal function selection 30 to 36, 39, 41 to 47, 64, 70, 1 1 61 191 1F | OF 2 @) ¢ @) @) @) ) @) ) x )

S | 192 [IPF terminal function selection 84, 85, 90 to 99, 100 to 108, 1 2 61 192 20 | AO | 2 o o o o o o) o o x o

%) 193 |OL terminal function selection 110 to 116, 120, 125 to 128, 1 3 61 193 21 | A1 | 2 o o o o o o 0 o x o

‘@ 130 to 136, 139, 141 to 147,

g 194 |FU terminal function selection 164, 170, 184, 185, 190 to 199, 1 4 61 194 22 A2 2 (@) (@) (@) (@) (@) (@] (@) o x (@]

2 9999

e 0to 8, 10 to 20, 25 to 28, 30

"—(; 195 |ABC1 terminal function selection to 36, 39, 41 to 47, 64, 70, 1 99 61 195 23 A3 2 O O O O O O O O X O

E 84, 85, 90, 91, 94 to 99,100

g to 108, 110 to 116, 120,

§ 125 to 128, 130 to 136, 139,

8 196 |ABC2 terminal function selection 141 to 147, 164, 170, 184, 1 9999 61 196 24 A4 2 O O (@] (@] (@] @] (@] @] X @]

185, 190, 191, 194 to 199,
9999
232 |[Multi-speed setting (speed 8) 216 232 28 A8 2 O O O O A O O O O (e}
233 [Multi-speed setting (speed 9) 216 233 29 A9 2 O O O O A O O O O (e}
g o 234 |Multi-speed setting (speed 10) 216 234 2A | AA 2 ©) ©) ©) ©) A ©) ©) ©) ©) ©)
a €| 235 [Multi-speed setting (speed 11) 216 235 2B AB 2 O O O O A O O O O (e}
< B[ 236 |Multi-speed setting (speed 12) 0to 400Hz, 9999 0.01Hz 9999 216 236 2C |AC | 2 | © 0 o0 | o A o 0 o) 0 o
§ 237 |Multi-speed setting (speed 13) 216 237 2D | AD 2 ©) ©) ©) ©) A ©) ©) ©) ©) ©)
238 |[Multi-speed setting (speed 14) 216 238 2E AE 2 O O O O A O O O O (e}
239 |[Multi-speed setting (speed 15) 216 239 2F AF 2 O O O O A (e} O (e} O (e}
— 240 |Soft-PWM operation selection 0, 1 1 1 430 240 30 BO 2 ©) ©) ©) ©) ©) ©) ©) ©) ©) ©)
— 241 |Analog input display unit switchover 0,1 1 0 217, 320 241 31 B1 2 O O O O O O O O O O
Terminal 1 added ti t
— | 4o [&Minal’ addedcompensation amount s 1000 0.1% 100% 217 242 2 | B2| 2 | o o o| o | « o o o o o
(terminal 2)
Terminal 1 added compensation amount
— 243 ) 0to 100% 0.1% 75% 217 243 33 B3 2 @) (@) (@) O x (@) @) ©) @) ©)
(terminal 4)

— 244 |Cooling fan operation selection 0,1 1 1 431 244 34 B4 2 O O O O O (e} O O O O
S| 245 |Rated slip 0 to 50%, 9999 0.01% 9999 391 245 35 B5 2 O x x x x x x @) @) @)
®| 246 |Slip compensation time constant 0.01 to 10s 0.01s 0.5s 391 246 36 B6 2 O x x x x x X O O ©)
(2]

o
%) g-’_ Constant-power range slip compensation
c| 247 ) 0, 9999 1 9999 391 247 37 B7 2 (@) x x x x x x (@) (@) (@)
5 selection
[S]
. 0 to 100s, 1000 to 1100s,
— 250 |Stop selection 0.1s 9999 330 250 3A BA 2 @) (@) (@) O x (@) @) ©) @) ©)
8888, 9999
— 251 |Output phase loss protection selection 0,1 1 1 380 251 3B BB 2 O O O O O O O O O O
128 128
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PARAMETER
Instruction Code Control Mode-based Correspondence Table N
Advanced Real sensorless | « . Q°
8 Mini Setti Refer t ® magnetic Vector control vector control % > % = qé =
= . inimum Settin . efer to i ] )
S | [Pr] Name Setting Range : 9| Initial Value > [Pr] Option 2 2 T |u 2 flux — = = E 3 E 3|88
< ncrements age = S g |55 38 g 2|8 2| speed |Torque| 5§ © | 5§ © )
- i ©| vector | E|§ E |8 E|control |control | * & =
control |? ©|F O |8 ©
S
- g 252 |Override bias 0 to 200% 0.1% 50% 217 252 3C BC 2 @) @) @) (@) x ©) @) ©) (@) o
2 'z
g8
i
- “é- 253 |Override gain 0 to 200% 0.1% 150% 217 253 3D BD 2 O O O O x O O (e} O (e}
8
2 255 |Life alarm status display (0 to 15) 1 0 364 255 3F BF 2 O O O O O O O x X X
2 256 |(Inrush current limit circuit life display (0 to 100%) 1% 100% 364 256 40 COo 2 O O O O O O O x x x
_8 257 |Control circuit capacitor life display (0 to 100%) 1% 100% 364 257 41 C1 2 O O O O O (e} O x x x
g 258 |Main circuit capacitor life display (0 to 100%) 1% 100% 364 258 42 C2 2 O O O ©) ©) ©) O x x x
= 259 [Main circuit capacitor life measuring 0,1 1 0 364 259 43 C3 2 O O O O O o O @) O @)
a 261 |Power failure stop selection 0,1,2,11,12 1 0 373 261 45 C5 2 ©) ©) @) ©) X ©) @) ©) @) ©)
% 262 |[Subtracted frequency at deceleration start |0 to 20Hz 0.01Hz 3Hz 373 262 46 C6 2 O O O O x O O O O ©)
o 263 |[Subtraction starting frequency 0 to 120Hz, 9999 0.01Hz 60Hz 373 263 47 C7 2 O O O O x O O O O ©)
% 264 |Power-failure deceleration time 1 0 to 3600/360s 0.1/0.01s 5s 373 264 48 C8 2 ©) ©) O O X O @) ©) @) ©)
"q:J 265 |Power-failure deceleration time 2 0 to 3600/360s, 9999 0.1/0.01s 9999 373 265 49 C9 2 ©) ©) [©) ©) x ©) O ©) O O
2 Power failure deceleration time switchover
o 266 0 to 400Hz 0.01Hz 60Hz 373 266 4A CA 2 @) @) @) @) x ©) @) ©) (@) o
o frequency
— 267 |Terminal 4 input selection 0,1,2 1 0 217 267 4B CB 2 (@) O O O O O O O X O
— 268 |Monitor decimal digits selection 0, 1, 9999 1 9999 345 268 4C | CC 2 ©) ©) ©) ©) ©) ©) ©) ©) ©) ©)
— 269 |Parameter for manufacturer setting. Do not set. 269 |Parameter for manufacturer setting. Do not set.
Stop- tact/load t high- d
_ | 270 [>OProncomactioad forque igh-speed 5 4 5 3 1 0 395, 396 270 4 |CcE| 2 | O o o | x | «x o X o o o
frequency control selection
E 271 |High-speed setting maximum current 0 to 220% 0.1% 50% 395 271 4F CF 2 O O O x x o X o O ©)
c <
-_g’ 8| 272 Middle-speed setting minimum current 0to 220% 0.1% 100% 395 272 50 DO 2 O O O x x O x O O O
>
% § 273 |[Current averaging range 0 to 400Hz, 9999 0.01Hz 9999 395 273 51 D1 2 O O O x x O x O O ©)
S5
5 &
§ 2 274 |Current averaging filter time constant 1 to 4000 1 16 395 274 52 D2 2 O O O x x o X o O ©)
2
(2]
© Stop-on contact excitation current low-
1 275 L 0 to 1000%, 9999 0.1% 9999 396 275 53 D3 2 x @) x x x x x O @) ©)
5 & speed multiplying factor
O =
S5
3 O 276 |[PWM carrier frequency at stop-on contact |0 to 9, 9999/0 to 4, 9999 -2 1 9999 396 276 54 D4 2 X O x x x x X O O ©)
[e]
»
278 |Brake opening frequency 0 to 30Hz 0.01Hz 3Hz 399 278 56 D6 2 X O O X X O X O O O
279 |Brake opening current 0to 220% 0.1% 130% 399 279 57 D7 2 x O O x x (e} x O O O
8 280 |[Brake opening current detection time 0to2s 0.1s 0.3s 399 280 58 D8 2 X O O x x O x O O ©)
= 281 |Brake operation time at a start 0to 5s 0.1s 0.3s 399 281 59 D9 2 X O O X X O X O @) O
= 282 |Brake operation frequency 0 to 30Hz 0.01Hz 6Hz 399 282 5A DA 2 X ©) ©) X X O X O ©) O
& 283 |Brake operation time at stop 0 to 5s 0.1s 0.3s 399 283 5B DB 2 X ©) ©) x x O x O ©) O
e 284 |Deceleration detection function selection |0, 1 1 0 399 284 5C DC 2 ©) ©) (@) x x x x O ©) ©)
g Overspeed detection frequency
294, 392,
285 |(Excessive speed deviation detection 0 to 30Hz, 9999 0.01Hz 9999 399 285 5D DD 2 O O O X X O X O o O
frequency)
oS 286 |Droop gain 0to 100% 0.1% 0% 394 286 5E DE 2 x (@) (@) x x (@) x (@) (@) (@)
8 ‘§ 287 |Droop filter time constant Oto1s 0.01s 0.3s 394 287 5F DF 2 x O O x x O x O O O
Qo 288 |Droop function activation selection 0,1,2,10, 11 1 0 394 288 60 EO 2 X x O x x O X O O o
— 291 |Pulse train I/O selection 0, 1, 10, 11, 20, 21, 100 1 0 228, 352 291 63 E3 2 ©) O @) x ©) @) ©) x ©)
241, 249,
— 292 |Automatic acceleration/deceleration 0,1,3,5t08, 11 1 0 399 292 64 E4 2 O O O x x O X O O O
Acceleration/deceleration separate
— 293 . Oto2 1 0 241 293 65 E5 2 @) @) (@) x x O x @) @) (@]
selection
— 294 |UV avoidance voltage gain 0 to 200% 0.1% 100% 373 294 66 E6 2 O O O O X (e} O (e} O (e}
Rotation direction detection selection at
— 299 ] 0, 1, 9999 1 0 367 299 6B EB 2 @) (@) x x x x
restarting
130 130
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PARAMETER
Instruction Code Control Mode-based Correspondence Table N
Advanced Real sensorless | « . Q°
8 Mini Setti Refer t ® magnetic Vector control vector control % > % = qé =
= . inimum Settin e efer to i [ )
S | [Pr] Name Setting Range : 9| Initial Value > [Pr] Option 2 2 T |u 2 flux — = = E 3 E 3|88
= ncrements age L ';- g |5 § 3 2 2 2|8 2| speed |Torque| 5 © | 5 © )
= i ©| vector | & £\ E % £ control |control | * & =
control |? ©|F O |8 ©
300 |[BCD input bias 0 to 400Hz 0.01Hz OHz 229 300 00 80 3 (@) (@) (@) (@) x o (@) (@) @) o
.| 301 BCD input gain 0 to 400Hz, 9999 0.01Hz 60Hz 229 301 [AX] 01 81 3 O O O O X O O O O o
8 é 302 |BIN input bias 0 to 400Hz 0.01Hz OHz 229 302 02 82 3 @) @) (@) (@) x ©) @) (@] (@) o
g ;—é 303 |BIN input gain 0 to 400Hz, 9999 0.01Hz 60Hz 229 303 03 83 3 @) @) (@) (@) x ©) @) (@] (@) o
T o Digital input and analog input compensation
o| 304 ) ) 0to 4, 10 to 14, 9999 1 9999 229, 301 304 04 84 3 (@) (@) (@) (@) X o (@) (@) O (@]
enable/disable selection
305 |[Read timing operation selection 0,1,10 1 0 229, 301 305 05 85 3 O O O O x ©) O ©) (@) o
) ) 1to 3, 5to0 14, 17, 18, 21, 24,
306 |Analog output signal selection 1 2 345 306 06 86 3 O O O O O o O o O o
32 to 34, 50, 52, 53
‘g 307 |Setting for zero analog output 0 to 100% 0.1% 0% 357 307 [AY] 07 87 3 O O O O O O O O O O
‘g 308 |[Setting for maximum analog output 0to 100% 0.1% 100% 357 308 [AY] 08 88 3 @) @) ©) ©) ©) ©) O ©) O ©)
o) Analog output signal voltage/current
2 309 ) 0,1,10, 11 1 0 357 309 09 89 3 (@) (@) @) (@) (@) (@] (@) o (@) (@]
o switchover
c 310 |Analog meter voltage output selection 1103, 51014, 17, 18, 21, 24, 1 2 345 310 0A | 8A 3 O O O O O ¢} O ¢} O e}
v utpu i
s g ge outp 32 to 34, 50, 52, 53
c T
Setting for zero analog meter voltage
% 311 Outpuf’ 9 9 0to 100% 0.1% 0% 357 311 B |8 | 3| o0 o ol| o | o o o o o o
Setting for maximum analog meter voltage
312 output 0 to 100% 0.1% 100% 357 312 0C 8C 3 (@) (@) (@) (@) (@) o (@) (@] (@) o
utpu
313 |DOO output selection 1 9999 61 313 [AY][NC] 0D 8D 3 O O @) O O ©) ©) ©) @) ©)
- 0to 8, 10 to 20, 25 to 28, 30
= 314 |DO1 output selection 1036, 39. 41 10 47 64. 70. 84 1 9999 61 314 [AY][NC] OE 8E 3 @) (@) (@) (@) @) o (@) o (@) o
(o} (o}
= 315 |DO2 output selection T o 1 9999 61 315 AY][N OF 8F 3 (@) (@) (@) @) (@) o (@) o @) (©)
3 P - to 99, 100 to 108, 110 to 116,
= 316 |DOS3 output selection 1 9999 61 316 10 90 3 (@) (@) (©) @) (@) o (@) o (@) o
£ 317 |DO4 output selecti 120, 12510 128, 130 to 136, 1 9999 61 317 11 91 3 (@) (@) (@) (@) (@) o (@) o (@) o
IS o selection
2 Uiy : 139, 141 to 147, 164, 170,
318 |DOS5 output selection 184 to 199. 9999 1 9999 61 318 12 92 3 @) (@) (@) (@) @) O @) o (@) o
319 |DO6 output selection ' 1 9999 61 319 13 93 3 @) @) @) @) (@) O @) o (@) o
> = 320 |RA1 output selection 0to 8, 10 to 20, 25 to 28, 30 1 0 61 320 [AR] 14 94 3 O @) O O O ©) O O O O
% g— 321 |RA2 output selection to 36, 39, 41 to 47, 64, 70, 84 1 1 61 321 15 95 3 (@) (@) (@) (@) (@) o (@) o (@) o
x5 322 |RAS3 output selection to 91, 94 to 99, 9999 1 2 61 322 16 96 3 (@) @) (@) (©) (@) (@] (@) o (@) o
IS 323 |AMO 0V adjustment 900 to 1100% 1 1000% 357 323 17 97 3 (@) (@) @) (@) (@) ©) (@) (@] x (@]
©
% 324 |AM1 OmA adjustment 900 to 1100% 1 1000% 357 324 [AY] 18 98 3 (@) (@) (@) (@) (@) o (@) (@) x (@)
(6]
— 329 |Digital input unit selection 0,1,2,3 1 1 229 329 1D 9D 3 @) @) (@) (@) x O (@) ©) x O
331 |RS-485 communication station number 0to 31 (0 to 247) 1 0 441, 459 331 1F 9F 3 O O O O O O O O O O
332 |RS-485 communication speed 3,6, 12, 24, 48, 96, 192, 384 1 96 441, 459 332 20 A0 3 O O O ©) O O O O O O
333 |RS-485 communication stop bit length 0,1,10, 11 1 1 441 333 21 A1 3 O O O O O O O O O O
5 RS-485 icati ity check
2 334 . communication partty chec 0,1,2 1 2 441, 459 334 22 A2 3 O O O O O o O o O O
3 selection
s 335 |RS-485 communication retry count 0 to 10, 9999 1 1 441 335 23 A3 3 O O O O O O O O O (O]
E 336 |RS-485 communication check time interval |0 to 999.8s, 9999 0.1s Os 441 336 24 A4 3 O O O O O O O O O (O]
3 337 |RS-485 communication waiting time setting |0 to 150ms, 9999 1 9999 441 337 25 A5 3 O O O O O O O O O O
9 338 |Communication operation command source|0, 1 1 0 436 338 26 A6 3 O O O O O O O O O O
< 339 |Communication speed command source |0, 1, 2 1 0 436 339 27 A7 3 O O O O O ©) O ©) O O+
ﬁ@ 340 |Communication startup mode selection 0,1,2,10,12 1 0 434 340 28 A8 3 O O O O O O O O O O
341 |RS-485 communication CR/LF selection |0, 1,2 1 1 441 341 29 A9 3 O O O ©) O O O O O O
342 |Communication EEPROM write selection |0, 1 1 0 443 342 2A AA 3 O O O O O O O O O O
343 |Communication error count — 1 0 459 343 2B AB 3 O O O O O O O X X X
=
— O
% %S| 345 |DeviceNet address 0 to 4095 1 63 — 345 2D AD 3 O O O O O O O O O O
o
85
==
a g 346 |DeviceNet baud rate 0 to 4095 1 132 — 346 2E AE 3 O O O O @) ©) ©) ©) O O+
O
c
ie]
8
S | 349 |Communication reset selection 0,1 1 0 — 349 31 | B1 | 3 o o o o) o o) o o) O+s | O
=
=
/s)
O
132 132
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Instruction Code Control Mode-based Correspondence Table N
Advanced Real sensorless | « . Q°
8 Mini Setti Refer t ® magnetic Vector control vector control % > % = qé =
= . inimum Settin e efer to ) [ o
S | [Pr] Name Setting Range : 9| Initial Value > [Pr] Option 2 2 T |u 2 flux — = = E 3 E 3|88
= ncrements age L ';- g |5 § 3 2 2 2|8 2| speed |Torque| 5 © | 5 © )
= i ©| vector | & £\ E % £ control |control | * & =
control | ©|F o |@ ©
350 |Stop position command selection 0, 1, 9999 1 9999 421 350 32 B2 3 ©) O O x x x X ©) O ©)
351 |Orientation speed 0 to 30Hz 0.01Hz 2Hz 421 351 [AP] 33 B3 3 O O O x x x x ©) O ©)
352 |Creep speed 0 to 10Hz 0.01Hz 0.5Hz 421 352 34 B4 3 (@) (@) (@) x x x x (@] (@) O
353 |Creep switchover position 0to 16383 1 51 421 353 35 B5 3 @) ©) @) X X X x ©) ©) o
354 |Position loop switchover position 0 to 8191 1 96 421 354 36 B6 3 O @) @) X X X x ©) O o
355 |DC injection brake start position 0 to 255 1 5 421 355 37 B7 3 O O O X X X X o O ©)
° 356 |Internal stop position command 0 to 16383 1 0 421 356 38 B8 3 O O O x X X X o O ©)
g 357 |Orientation in-position zone 0 to 255 1 5 421 357 [AP] 39 B9 3 O O O X X X X O O ©)
o
5 358 |[Servo torque selection 0to13 1 1 421 358 [AP] 3A BA 3 O O O x x x x o O ©)
S 263, 392,
*g 359 |Encoder rotation direction 0,1 1 1 421 359 3B BB 3 @) @) ©) ©) @) X x ©) ©) o
Q2
(@) 360 |16 bit data selection 0to 127 1 0 421 360 [AP] 3C | BC 3 @) (@) (@) x x x X o (@) O
361 |Position shift 0 to 16383 1 0 421 361 [AP] 3D | BD 3 (@) (@) (@) x x x X o (@) O
362 |Orientation position loop gain 0.1 to 100 0.1 1 421 362 3E BE 3 O O O x x x x o O ©)
363 |Completion signal output delay time 0to 5s 0.1s 0.5s 421 363 3F BF 3 O O O x x x x o O o
364 |Encoder stop check time 0to 5s 0.1s 0.5s 421 364 40 Co 3 O o (@) X X x x o (@) ©]
365 |Orientation limit 0 to 60s, 9999 1s 9999 421 365 41 C1 3 (@) (@) (@) x x x x o (@) O
366 |Recheck time 0 to 5s, 9999 0.1s 9999 421 366 42 C2 3 (@) (@) (@) x x x X o (@) O
367 |Speed feedback range 0 to 400Hz, 9999 0.01Hz 9999 392 367 [AP] 43 C3 3 O O O x x x X ©) O ©)
368 |Feedback gain 0to 100 0.1 1 392 368 44 C4 3 (@) (@) x x x X x O (@) O
o 23
o © 263, 392,
B 8| 369 [Number of encoder pulses 0 to 4096 1 1024 491 369 45 C5 3 O O O O O x x ©) O o
o T
0 ‘8’_, 374 |Overspeed detection level 0 to 400Hz 0.01Hz 140Hz 381 374 4A CA 3 X x O O O O O ©) O ©)
Encoder signal loss detecti ble/
376 | ooco Signatioss detection enable 0, 1 1 0 381 376 va ac |cc| 3 | o o ol| o | o y x o o o
disable selection
=]
= 3
K8
=z S| 379 |SSCNET lll rotation direction selection 0, 1 1 0 — 379 [NS] 4F CF 3 X X ©) O ©) X x ©) O o
O
2 E
D 5
o
(;:) 380 |Acceleration S-pattern 1 0 to 50% 1% 238 380 50 DO 3 O O O O X O O (e} O (e}
'% 381 |Deceleration S-pattern 1 0to 50% 1% 238 381 51 D1 O O O O x O O O O O
% 382 |Acceleration S-pattern 2 0 to 50% 1% 238 382 52 D2 O O O O x (e} O (e} O O
(8]
°
=
Qo
©
<@
§ 383 |Deceleration S-pattern 2 0to 50% 1% 0 238 383 53 | D3 3 O O O O x O O O O O
©
£
[0
=
@®©
&
(7))
-% 384 |Input pulse division scaling factor 0 to 250 1 0 228 384 54 D4 3 O O O O X (e} O O O O
‘é é 385 |Frequency for zero input pulse 0 to 400Hz 0.01Hz 0 228 385 55 D5 3 O O O O X O O O O O
E a 386 |Frequency for maximum input pulse 0 to 400Hz 0.01Hz 60Hz 228 386 56 D6 3 O O O O X O O O O O
387 |Initial communication delay time 0to 120s 0.1s 0Os — 387 57 D7 3 O ©) O O ©) ©) O ©) O ©)
=
2 S| 388 |Heartbeat send time interval 0 to 999.8s 0.1s Os — 388 58 D8 3 O O O O O o O O O O
x .g 389 [Minimum heartbeat send time 0 to 999.8s 0.1s 0.5s — 389 59 D9 3 (@) O O O (@) o o o O o
% g 390 |% setting reference frequency 1 to 400Hz 0.01Hz 60Hz — 390 5A DA 3 O O O O O O O O O O
S g 391 |Heartbeat receive time interval 0t0 999.8s 0.1s Os — 391 5B DB 3 O O O O O O O o O o
o
392 |Event driven detection width 0.00 to 163.83% 0.01% 0% — 392 NC] 5C | DC 3 (@) @) @) (@) @) (@] (@) o (@) O
134 134
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Instruction Code Control Mode-based Correspondence Table N
Advanced Real sensorless | « . Q°
8 Mini Setti Refer t ® magnetic Vector control vector control % > % = qé =
= . inimum Settin e efer to ) [ o
S | [Pr] Name Setting Range : 9| Initial Value > [Pr] Option 2 2 T |u 2 flux — = = E 3 E 3|88
= ncrements age L ';- g |5 § 3 2 2 2|8 2| speed |Torque| 5 © | 5 © )
. i ©| vector | g 6 g & |8 & |control | control & & P
control | ©|F o |@ ©
° 393 |Orientation selection 0,1,2 1 0 421 393 5D DD 3 x O x x x X ©) O ©)
§ 396 |Orientation speed gain (P term) 0 to 1000 1 60 421 396 60 EO 3 X O x x x x O O O
S 397 |Orientation speed integral time 0 to 20s 0.001s 0.333s 421 397 [AP] 61 E1 3 x O x x x X ©) O ©)
‘% 398 |Orientation speed gain (D term) 0to 100 0.1 1 421 398 [AP] 62 E2 3 x O x x x x O O O
5 399 |Orientation deceleration ratio 0 to 1000 1 20 421 399 [AP] 63 E3 3 X O X X X X O O O
— 406 |High resolution analog input selection 0, 2 to 6, 9999 1 9999 43 406 [AZ] 06 86 4 O O X O
5 % 407 |Motor temperature detection filter 0 to 100s, 9999 1 9999 50 407 [AZ] 07 87 4 O ©) O ©)
5 E
= 21 408 [Motor thermistor selection 0,1 1 0 50 408 08 88 4 O O O O O O O O O o
33
2 3
E s 413 |Encoder pulse division ratio 1to 32767 1 1 432 413 oD 8D 4 (@) (@) (@) (@) (@) o (@) o (@) (@]
g 2
e 2
w s
419 |Position command source selection 0,2 1 0 309, 311 419 13 93 4 X x X O X x ©) ©) o
420 |Command pulse scaling factor numerator |0 to 32767 1 1 315 420 14 94 4 x x x O x x ©) O o
421 |Command pulse scaling factor denominator|0 to 32767 1 1 315 421 15 95 4 X X X O X x O O o
422 |Position loop gain 0 to 150sec™ 1sec’” 25sec’! 317 422 16 | 96 4 x x x @) x x ) @) )
° 423 |Position feed forward gain 0 to 100% 1% 0 317 423 [AP] 17 97 4 x x x (@) x X o (@) o
5 Position command acceleration/
o 424 o 0 to 50s 0.001s Os 315 424 18 98 4 x x x (@) x x o (@) o
s deceleration time constant
= 425 |Position feed forward command filter 0to 5s 0.001s Os 317 425 19 99 4 x x x (@) x x (@) @) (@)
g 426 |In-position width 0 to 32767 pulses 1 100 317 426 [AP] 1A 9A 4 x x x O x x ©) O ©)
427 |Excessive level error 0 to 400, 9999 1 40 317 427 1B 9B 4 X X x O X x ©) O o
428 |Command pulse selection 0Otob 1 0 311 428 1C 9C 4 X X X O x x ©) @) o
429 |Clear signal selection 0, 1 1 1 311 429 1D 9D 4 x X X O x x ©) O o
430 |Pulse monitor selection 0to 5, 9999 1 9999 31 430 1E 9E 4 X X X O X X O O ®)
432 |Pulse train torque command bias 0 to 400% 1% 0% 301 432 20 A0 4 x x (@) x x O (@) O (@)
433 |Pulse train torque command gain 0 to 400% 1% 150% 301 433 [AL] 21 A1 4 x x @) x x (@) o (@) o
— 447 |Digital torque command bias 0 to 400% 1% 0% 301 447 [AX] 2F AF 4 x x (@) x x (@) (@) (@) (@)
— 448 |Digital torque command gain 0 to 400%, 9999 1% 150% 301 448 30 BO 4 x x O x x O O O ©)
=5
8
Z S| 449 |SSCNET Ill input filter setting Oto4 1 4 — 449 NS ] 31 B1 4 x (@) (@) (@) x x (@] (@) o
O
@ E
2 Q
O
136 136
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Instruction Code Control Mode-based Correspondence Table N
Advanced Real sensorless | « . Q°
8 Mini Setti Refer t ® magnetic Vector control vector control % > % = qé =
= . inimum Settin . efer to . ] )
S | [Pr] Name Setting Range : 9| Initial Value > [Pr] Option 2 2 T |u 2 flux — = = E 3 E 3|88
= ncrements age L ';- g |5 § 3 2 2 2|8 2| speed |Torque| 5 © | 5 © )
- i ©| vector | E|§ E |8 E|control |control | * & =
control |? ©|F O |8 ©
0to 8, 13 to 18, 20, 23, 24,
450 |Second applied motor 30, 33, 34, 40, 43, 44, 50, 53, 1 9999 266 450 32 B2 4 (@) (@) X X X (@) (@) O @) (@]
54, 9999
. 252, 258,
451 |Second motor control method selection 10, 11, 12, 20, 9999 1 9999 261 451 33 B3 4 O O X X X O O O O O
. 0.4 to 55kW, 9999/ 252, 258,
453 |Second motor capacity 0.01kW/0.1kW =2 9999 453 35 B5 4 O x x x O O o ©) ©)
0 to 3600kW, 9999 - 261
252, 258,
454 |Number of second motor poles 2,4,6, 8,10, 9999 1 9999 261 454 36 B6 4 O X X X O O O O O
= o 0 to 500A, 9999/
@ 455 |Second motor excitation current 0.01/0.1A =2 9999 268 455 37 B7 4 (@) x x x (@) (@) (e} x (e}
@ 0 to 3600A, 9999 -2
§ 456 |Rated second motor voltage 0 to 1000V 0.1V 200/400V+s 268 456 38 B8 4 O x O O O O ©)
5 457 |Rated second motor frequency 10 to 120Hz 0.01Hz 60Hz 268 457 39 B9 4 O X O O O O ©)
° 0 to 50Q2, 9999/ 0.001¢Y/
IS 458 [Second motor constant (R1) 9999 268 458 3A BA 4 O x x x (e} O (e} x (e}
- 0 to 400mQ, 9999 -2 0.01mQ =2
5 0 to 500, 9999/ 0.001Q/
3 459 |Second motor constant (R2) 9999 268 459 3B BB 4 O x x x o O O X O
» 0 to 400mQ, 9999 -2 0.01mQ 2
0 to 50Q2 (0 to 1000mH), 9999/ 0.001Q (0.1mH)/
460 |Second motor constant (L1) 0to 3600mQ (0 to 400mH), 9999 9999 268 460 3C BC 4 O x x x (e} O O X O
Y ' 0.01mQ (0.01mH) =2
0 to 50Q2 (0 to 1000mH), 9999/ 0.00102 (0.1mH)/
461 |Second motor constant (L2) 0to0 3600mQ2 (0 to 400mH), 9999 9999 268 461 3D BD 4 (@] X X X @] (@] @] X @]
” ’ 0.01mQ (0.01mH)-2
0,
0 to 50002 (0 to 100%), 9999/ 0.01Q (0.1%)/0.01Q
462 |Second motor constant (X) 0 to 1000 (0 to 100%), 9999 (0.01%) 9999 268 462 3E BE 4 O X X x O O O X O
. 0) *2
*2
463 |Second motor auto tuning setting/status 0, 1,101 1 0 268 463 3F BF 4 O x x x O O O x O
138 138
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Instruction Code Control Mode-based Correspondence Table N
Advanced Real sensorless | « . Q°
8 Mini Setti Refer t ® magnetic Vector control vector control % > % = qé =
= . inimum Settin e efer to ) [ o
S | [Pr] Name Setting Range : 9| Initial Value > [Pr] Option 2 2 T |u 2 flux — = = E 3 E 3|88
= ncrements age L ';- g |5 § 3 2 2 2|8 2| speed |Torque| 5 © | 5 © )
- i ©| vector | E|§ E |8 E|control |control | * & =
control | ©|F o |@ ©
Digital position control sudden stop
464 o 0 to 360.0s 0.1s 0 309 464 [AP][AL] 40 Cco 4 x x x x (@) x x o (@) ©)
deceleration time
465 |First position feed amount lower 4 digits 0 to 9999 1 0 309 465 41 C1 4 x X x x ©) x x ©) ©) o
466 |First position feed amount upper 4 digits |0 to 9999 1 0 309 466 42 Cc2 4 X X X X O X X o O O
467 |Second position feed amount lower 4 digits [0 to 9999 1 0 309 467 43 C3 4 X X X X O X x o O o
468 |Second position feed amount upper 4 digits|0 to 9999 1 0 309 468 [AP|[AL] 44 C4 4 X X x x O X x o O o
469 |Third position feed amount lower 4 digits |0 to 9999 1 0 309 469 45 C5 4 X X x x @) X x ©) @) o
470 |Third position feed amount upper 4 digits |0 to 9999 1 0 309 470 46 C6 4 X X x x ©) X x ©) ©) o
471 |Fourth position feed amount lower 4 digits |0 to 9999 1 0 309 471 47 Cc7 4 X X x x ©) X x ©) ©) o
472 |Fourth position feed amount upper 4 digits |0 to 9999 1 0 309 472 48 C8 4 X X x x O X X o O ©)
473 |Fifth position feed amount lower 4 digits 0 to 9999 1 0 309 473 49 C9 4 x x x x O x X o O ©)
474 |Fifth position feed amount upper 4 digits |0 to 9999 1 0 309 474 [AP|[AL] 4A CA 4 X x x x O X X o O ©)
475 |Sixth position feed amount lower 4 digits |0 to 9999 1 0 309 475 [AP ][ AL] 4B CB 4 X X x x O X X o O ©)
476 |Sixth position feed amount upper 4 digits |0 to 9999 1 0 309 476 4C | CC 4 x X x X (@) x x (O] (@) O
477 |Seventh position feed amount lower 4 digits|0 to 9999 1 0 309 477 4D | CD 4 x x x x o X x O O O
Seventh position feed amount upper 4
5 478 digits 0 to 9999 1 0 309 478 4E CE 4 X x x x (@) x x O (@) O
§ 479 |Eighth position feed amount lower 4 digits |0 to 9999 1 0 309 479 4F CF 4 x X x X o X x O o O
E, 480 |Eighth position feed amount upper 4 digits |0 to 9999 1 0 309 480 50 DO 4 x x x x @) x x @) @) (@)
'§ 481 |Nineth position feed amount lower 4 digits |0 to 9999 1 0 309 481 51 D1 4 x X x X O X x o o O
‘_: 482 |Nineth position feed amount upper 4 digits |0 to 9999 1 0 309 482 52 D2 4 X x x x O X X o O ©)
E) 483 |Tenth position feed amount lower 4 digits |0 to 9999 1 0 309 483 53 D3 4 X x x x O x X o O ©)
"E 484 |Tenth position feed amount upper 4 digits |0 to 9999 1 0 309 484 [AP|[AL] 54 D4 4 X x x x O x X o O O
Eleventh position feed amount lower 4
© 485 digits P 0 to 9999 1 0 309 485 55 D5 4 X x x x o x x @) o o
Eleventh position feed amount upper 4
486 digits 0 to 9999 1 0 309 486 [AP][AL] 56 D6 4 X x x x (@) x x o (@) ©)
487 |Twelfth position feed amount lower 4 digits |0 to 9999 1 0 309 487 57 D7 4 x X x X O X x o O o
488 |Twelfth position feed amount upper 4 digits |0 to 9999 1 0 309 488 58 D8 4 X X x x O x X o O O
Thirteenth position feed amount lower 4
489 digits 0 to 9999 1 0 309 489 [AP][AL] 59 D9 4 x x x x (@) x x o O ©)
Thirteenth position feed amount upper 4
490 digits 0 to 9999 1 0 309 490 5A | DA 4 x x x x (@) x x o (@) ©)
Fourteenth ition feed tl 4
491 d,O‘ft eenth posttion feed amount IoWer <y 1 9999 1 0 309 491 58 | DB | 4 | «x % x « | o % y o o o
igits
Fourteenth position feed amount upper 4
492 digits 0 to 9999 1 0 309 492 [AP][AL] 5C | DC 4 x x x x (@) x x o (@) ©)
Fifteenth position feed amount lower 4
493 digits 0 to 9999 1 0 309 493 5D | DD 4 X x x x (@) x x o O @)
Fifteenth position feed amount upper 4
494 digits 0 to 9999 1 0 309 494 5E DE 4 x x x x (@) x x
igi
o .| 495 |Remote output selection 0,1,10, 11 1 77 495 5F DF 4 O O O O O O O
° >
% % 496 [Remote output data 1 0 to 4095 1 77 496 60 EO 4 O O O O O O O X X X
© ©| 497 |Remote output data 2 0 to 4095 1 77 497 61 E1 4 O O O O O o O x X X
=5
5 8
Zz S| 499 |[SSCNET lll operation selection 0, 1(10, 11), 9999 1 0 — 499 NS ] 63 E3 4 x x @) (@) (@) x x O (@) ©)
2 £
D 5
o
Communication error execution waitin
IS 500 time g 0 to 999.8s 0.1s 0 — 500 00 80 5 O O @) O O ©) O o (@) o
©
L Communication error occurrence count
5 501 displa 1 0 — 501 01 81 5 (@) (@) (@) (@) (@) ©) @) X @) o
= Isplay
g Stop mode selection at communication
38 502 orror 0,1,2,3 1 0 — 502 02 82 5 (@) (@) @) (@) (@) o (@) o (@) (@]
140 140
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Instruction Code Control Mode-based Correspondence Table N
Advanced Real sensorless | « . Q°
8 Mini Setti Refer t ® magnetic Vector control vector control % > % = qé =
= . inimum Settin e efer to i [ o
S | [Pr] Name Setting Range : 9| Initial Value > [Pr] Option 2 2 T |u 2 flux — = = E 3 E 3|88
= ncrements age L ';- g |5 § 3 2 2 2|8 2| speed |Torque| 5 © | 5 © )
- i ©| vector | E|§ E |8 E|control |control | * & =
control |? ©|F O |8 ©
§ 503 |Maintenance timer 0(1 to 9998) 1 0 74 503 03 83 5 O O O O O O O x x x
2
(0]
k= 504 |Maintenance timer alarm output set time |0 to 9998, 9999 1 9999 74 504 04 84 5 O O O O O O O O X O
©
=
— 505 |Speed setting reference 1to 120Hz 0.01Hz 60Hz 343 505 05 85 5 O O O O O O O O O O
\g 516 |[S-pattern time at a start of acceleration 0.1to0 2.5s 0.1s 0.1s 238 516 10 90 5 O O O O x o O O O ©)
® S-pattern time at letion of
S Q| sq7 [TPETemimeatacompietion o 0.1t0 255 0.1 0.1 238 517 1 |lo | 5 | o0 o ol| o | «x o o o o o
o O acceleration
§ g 518 |[S-pattern time at a start of deceleration 0.1to0 2.5s 0.1s 0.1s 238 518 12 92 5 O O O O x O O O O ©)
=)
g 3 S-pattern time at a completion of
® S| 519 P ) P 0.1to 2.5s 0.1s 0.1s 238 519 13 93 5 O O (@) (@) x o (@) o (@) o
Q deceleration
(7))
Modbus-RTU communication check time
— 539 interval 0 to 999.8s, 9999 0.1s 9999 459 539 27 A7 5 O O O O (@) o (@) o O O
c Frequency command sign selection (CC-
S| 54 . 0,1 1 0 — 541 29 A9 5 @) @) (@) x x O x ©) O O
g Link)
J g 542 |Communication station number (CC-Link) |1 to 64 1 1 — 542 2A AA 5 O O O O O O O O O O
8 E 543 |Baud rate (CC-Link) Oto4 1 0 — 543 2B AB 5 (@) (@) (@) (@) (@) o (@) o O O
8| 544 |CC-Link extended setting 0,1,12, 14,18 1 0 — 544 NC] 2C | AC 5 O O O O @) ©) (@) o O O
(I:}J) 547 |USB communication station number 0to 31 1 0 473 547 2F AF 5 O O O O O O O O O (O]
D 548 |USB communication check time interval 0 to 999.8s, 9999 0.1s 9999 473 548 30 BO 5 O O O O O O O O O (O]
5 549 |Protocol selection 0,1 1 0 441, 4359 549 31 B1 5 O O O O O O O O O-s O-s
® NET mode operation command source
Qo 550 . 0, 1, 9999 1 9999 436 550 32 B2 5 (@) (@) (@) (@) (@) o (@) o O O
S selection
€ PU mode operation command source
g 551 ) 1,2,3 1 2 436 551 33 B3 5 (@) (@) (@) (@) (@) o (@) o O O
3 selection
9 555 |[Current average time 0.1t01.0s 0.1s 1s 75 555 37 B7 5 O O O O O O O O O O
§ 556 |Data output mask time 0.0 to 20.0s 0.1s Os 75 556 38 B8 5 O O O O O O
(0]
g5
25 Current average value monitor signal Rated inverter
© g£| 557 0 to 500/0 to 3600A ~2 0.01/0.1A =2 75 557 39 B9 5 (@) (@) (@) (@) (@) o (@) o (@) o
‘ac'; output reference current current
5
(6]
— 563 |Energization time carrying-over times (0 to 65535) 1 0 345 563 3F BF 5 O O O O O O O
— 564 |Operating time carrying-over times (0 to 65535) 1 0 345 564 40 CO0 5 O O O O O O O
g o
E §
2 B 569 |Second motor speed control gain 0 to 200%, 9999 0.1% 9999 258 569 45 C5 5 X O x x x x x (e} x O
8 §
$ (&}
— 571 |Holding time at a start 0.0 to 10.0s, 9999 0.1s 9999 232 571 47 C7 5 O O O O O O O O O
— 574 |Second motor online auto tuning 0,1 1 0 276 574 4A CA 5 X O X X O O O O O
° 575 |Output interruption detection time 0 to 3600s, 9999 0.1s 1s 402 575 4B CB 5 O O O x x o x O O ©)
S 576 |Output interruption detection level 0 to 400Hz 0.01Hz OHz 402 576 4C CcC 5 O O O x x O X O O ©)
(&}
g 577 |Output interruption cancel level 900 to 1100% 0.1% 1000% 402 577 4D CDh 5 O O O x x O X O O ©)
— 611 |Acceleration time at a restart 0 to 3600s, 9999 0.1s 5/15s =2 367 611 0B 8B 6 O O O x x O x O O ©)
665 |Regeneration avoidance frequency gain 0 to 200% 0.1% 100% 340 665 41 C1 6 O O O x x O X O O ©)
— 684 |Tuning data unit switchover 0,1 1 0 268 684 54 D4 6 X O O O O O O O O O
252, 258,
— 800 |[Control method selection 0to5,9t012, 20 1 20 261 800 00 80 8 O O O O O O O O O O
= 802 |Pre-excitation selection 0, 1 1 0 325 802 [AP][AL] 02 82 8 X x O x x x X ©) O ©)
g Constant power range torque characteristic
@ 803 ) 0, 1 1 0 283, 301 803 03 83 8 x x (@) @) @) ©) (@) o ©) ©)
£ selection
% 804 |Torque command source selection 0,1,3t06 1 0 301 804 04 84 8 x x x O x x O ©) O ©)
3 805 |[Torque command value (RAM) 600 to 1400% 1% 1000% 301 805 05 85 8 X X O x x O x O O
3
E 806 |[Torque command value (RAM,EEPROM) (600 to 1400% 1% 1000% 301 806 06 86 8 x X X O x x O (e} O (e}
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Instruction Code Control Mode-based Correspondence Table N
Advanced Real sensorless | « . Q°
-5 Minimum Settin Refer to ° = | magnetic Vector control vector control % > % = qé =
'g [Pr.] Name Setting Range M 9| Initial Value Page [Pr.] Option § ,“:3 T |u g flux o =15 = g 5 g 3 g 3
5 & = 8 |> 5 ® 213 2|8 2 Speed [Torque| 5° | 5© |a ©
= i | vector |3 E 5 E 1% E | control | control| = & =
control |? ©|F O |8 © <
’é 807 |[Speed limit selection 0,1,2 1 0 304 807 07 87 8 X X X O X X O O O O
% 808 |Forward rotation speed limit 0 to 120Hz 0.01Hz 60Hz 304 808 08 88 8 X X X O X X O O O O
(% 809 [Reverse rotation speed limit 0 to 120Hz, 9999 0.01Hz 9999 304 809 09 89 8 x x x O x x O O O ©)
810 |Torque limit input method selection 0,1 1 0 283 810 0A 8A 8 X x O x O O X O O ©)
- 811 |[Set resolution switchover 0,1,10, 11 1 0 283, 343 811 0B 8B 8 O O O O O O O O O O
= 812 |Torque limit level (regeneration) 0 to 400%, 9999 0.1% 9999 283 812 0C 8C 8 x x O x O O x O O ©)
@ 813 |Torque limit level (3rd quadrant) 0 to 400%, 9999 0.1% 9999 283 813 0D 8D 8 x x O x ©) O x ©) ©) O
§' 814 |Torque limit level (4th quadrant) 0 to 400%, 9999 0.1% 9999 283 814 0E 8E 8 X x O x O O x O O O
° 815 |Torque limit level 2 0 to 400%, 9999 0.1% 9999 283 815 OF 8F 8 x x O x O O x ©) O O
816 |Torque limit level during acceleration 0 to 400%, 9999 0.1% 9999 283 816 10 90 8 x x O x O O x O O ©)
817 |Torque limit level during deceleration 0 to 400%, 9999 0.1% 9999 283 817 1 91 8 X X O X O O X O O O
.% > 818 [Easy gain tuning response level setting 1to 15 1 2 286 818 12 92 8 X X O X O O x O O O
8 7| 819 Easy gain tuning selection Oto2 1 0 286 819 13 93 8 X X O X O O X O X O
820 |[Speed control P gain 1 0 to 1000% 1% 60% 286 820 14 94 8 X x O x O (e} x (e} O (e}
821 |[Speed control integral time 1 0 to 20s 0.001s 0.333s 286 821 15 95 8 X x O x O O x O O O
822 |Speed setting filter 1 0 to 5s, 9999 0.001s 9999 323 822 16 96 8 X x (@) @) X O (@) O (@) (@)
823 |Speed detection filter 1 0to0.1s 0.001s 0.001s 324 823 17 97 8 X x O O O X x ©) O o
824 |Torque control P gain 1 0 to 200% 1% 100% 306 824 18 98 8 x X O O O (e} O (e} O (e}
- 825 |[Torque control integral time 1 0 to 500ms 0.1ms 5ms 306 825 19 99 8 X x O O O O O ©) O ©)
2 826 |Torque setting filter 1 0 to 5s, 9999 0.001s 9999 323 826 1A 9A 8 x x O [©) ©) ©) O O O ©)
§ 827 |Torque detection filter 1 0to0.1s 0.001s Os 324 827 1B 9B 8 X X O O O O O O O O
E 828 |Model speed control gain 0 to 1000% 1% 60% 289 828 1C 9C 8 x x O x O O x O O ©)
g 829 |Number of machine end encoder pulses |0 to 4096, 9999 1 9999 421 829 [AL] 1D 9D 8 O O O X X X X O O ©)
§ 830 |Speed control P gain 2 0 to 1000%, 9999 1% 9999 286 830 1E 9E 8 x x O x O O x ©) O O
53 831 |[Speed control integral time 2 0 to 20s, 9999 0.001s 9999 286 831 1F 9F 8 X X O x O O X O O O
< 832 |Speed setting filter 2 0 to 5s, 9999 0.001s 9999 323 832 20 A0 8 X X O O X ©) O O O O
833 |Speed detection filter 2 0to 0.1s, 9999 0.001s 9999 324 833 [AP][AL] 21 A1 8 x x (@) x O x x (@) (@) ©)
834 |Torque control P gain 2 0 to 200%, 9999 1% 9999 306 834 22 A2 8 x x O O O ©) ©) O O ©)
835 |Torque control integral time 2 0 to 500ms, 9999 0.1ms 9999 306 835 23 A3 8 X x O O O O O ©) O ©)
836 |Torque setting filter 2 0 to 5s, 9999 0.001s 9999 323 836 24 A4 8 X X ©) ©) ©) O O ®) O ®)
837 |Torque detection filter 2 0to 0.1s, 9999 0.001s 9999 324 837 25 A5 8 X x ©) ©) ©) O (©) ©) ©) ©)
S . . , , 1103, 510 14, 17,18, 21, 24,
s 32 838 |[DA1 terminal function selection 32 t0 34. 36. 50. 52. 53 1 2 345 838 26 A6 8 O O O O O o O O O o
s 5 » 90, 90, 92,
g g
a% _% 839 |DA1 output filter 0to 5s 0.001s 0.05s 345 839 27 A7 8 O O (@) (@) (@) o (@) o (@) o
i3
840 |Torque bias selection 0 to 3, 9999 1 9999 291 840 28 A8 8 X X O X X x x ©) O o
841 |Torque bias 1 600 to 1400%, 9999 1% 9999 291 841 29 A9 8 x x (@) x x x x o (@) ©)
” 842 |Torque bias 2 600 to 1400%, 9999 1% 9999 291 842 2A | AA 8 x X (@) X X x x (@) (@) (@)
g 843 |Torque bias 3 600 to 1400%, 9999 1% 9999 291 843 [AP][AL] 2B | AB 8 x x (@) x x x x O (@) ©)
9 844 |Torque bias filter 0 to 5s, 9999 0.001s 9999 291 844 [AP][AL] 2C | AC 8 x x O x x x x (@) O @)
S 845 |Torque bias operation time 0 to 5s, 9999 0.01s 9999 291 845 2D | AD 8 X X (@) x x x x ©) O o
846 |Torque bias balance compensation 0 to 10V, 9999 0.1V 9999 291 846 2E AE 8 X X @) X x x x ©) (@) o
847 |Fall-time torque bias terminal 1 bias 