

















































































































































































































































































































































































































































































































8.5 Communication Options

8.5 Communication Options

Table 8.6 gives detailed information about the available options that allow Yaskawa drives to connect to communication
networks. A host controller can control and monitor the drive, read and change parameters by using a communication option.
Contact Yaskawa or your Yaskawa agent to order options.

* Option Selection: Refer to Yaskawa catalog for more details on option card selection and part numbers.
* Option Installation: Refer to option unit manual for option unit installation instructions.

Table 8.6 Available Communication Option

Option Model Function

RS-422/485 Serial Communications SI-485/] Interface for RS-422/485 communications using the MEMOBUS/Modbus RTU
Interface protocol
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A.1 Heavy Duty and Normal Duty Ratings

A.1 Heavy Duty and Normal Duty Ratings

The capacity of the drive is based on two types of load characteristics: Heavy Duty (HD) and Normal Duty (ND).

Refer to Selecting the Appropriate Load Rating on page 170 for the differences between HD and ND. Specifications for
capacity ratings are listed on the following pages.

Table A.1 Selecting the Appropriate Load Rating

Setting Parameter

C6-01 Rated Output Current Overload Tolerance Default Carrier Frequency
HD Ratin, 8/10 kHz
0: Heavy Duty varics by rgno del <> 150% rated output current for 60 s varies by model
1: Normal Duty |ND Rating 120% rated output current for 60 s .
(default) varies by model <> varies by model 2 kHz, Swing PWM

<I> The following pages list information on rating changes based on drive model.

g * HD and ND: HD refers to applications requiring constant torque output, while ND refers to applications with
==S  variable torque needs. The drive allows the user to select HD or ND torque depending on the application. Fans,
pumps, and blowers should use ND (C6-01 = “1”), and other applications generally use HD (C6-01 = “0).

* Swing PWM: Swing PWM equivalent to a 2 kHz audible noise. This function turns the motor noise into a less
obtrusive white noise.

Note: Differences between HD ratings and ND ratings for the drive include rated input and output current, overload capacity, carrier frequency, and
current limit. The default setting is for ND (C6-01 = 1).
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A.2 Sing_jle/Three-Phase 200 V Class Drive

A.2 Single/Three-Phase 200 V Class Drive

Table A.2 Power Ratings

Item Specification
Three-Phase: CIMR-JO2A 0001 0002 | 0004 | 0006 | 0010 | 0012 | 0020
Single-Phase: CIMR-JOBA <> 0001 0002 | 0003 | 0006 | 0010 - -
Mazimus Motor Size Allowed (HE) 2 ND Rating | 1/8& 1/4 | 14 |12&3/4] 1&15 | 2&3 3 5
HD Rating 18 1/4 12 | 34&1 | 2 3 5
ND Rating 1.1 19 3.9 73 108 | 139 24.0
Input [Input Current (A) < Three-Phase ™ 4D Rating 0.7 15 2.9 5.8 75 1.0 18.9
Single-Phase | ND Rating 2.0 3.6 73 138 | 202 ; -
HD Rating 14 2.8 55 110 | 141 ; ;
i —~ |_ND Rating 0.5 0.7 13 23 3.7 46 75
REC IR R e a7 (A HD Rating 03 0.6 11 1.9 3.0 42 6.7
ND Rating <> | 1.2 19 [3533)| 60 9.6 12.0 19.6
Qutput Current (4) HD Rating 0.8 <> | 1.6 <> | 3.0 <> | 5.0 <> [ 8.0 < |11.0 | 17.5 <7

ND Rating: 120% of rated output current for 1 minute

Output Overload Tolerance HD Rating: 150% of rated output current for 1 minute
(Derating may be required for applications that start and stop frequently)
Carrier Frequency 2 kHz (user-set, 2 to 15 kHz)
Max Output Voltage (V) Three-phase 200 to 240 V (proportional to input voltage)
Max Output Frequency (Hz) 400 Hz (user-adjustable)
Rated Voltage Three-phase power: Three-phase 200 to 240 V 50/60 Hz
Power Rated Frequency Single-phase power: 200 to 240 V 50/60 Hz
Supply Allowable Voltage Fluctuation -15 to 10%
Allowable Frequency Fluctuation +5%

Harmonic Corrective Actions | DC Reactor Optional

<1>
<2>

<3>
<4>
<5>
<6>
<7>

Note:

Drives with a single-phase power supply input will output three-phase power and cannot run a single-phase motor.

Horsepower rating is based on 230 V Induction-Type Squirrel Cage NEMA B 4-Pole Motors as represented in NEC Table 430.250 Full-Load
Current, Three-Phase Alternating-Current Motors.
Input current rating varies depending on the power supply transformer, input reactor, wiring connections, and power supply impedance.
Rated motor capacity is calculated with a rated output voltage of 220 V.

Carrier frequency is set to Swing PWM. Current derating is required in order to raise the carrier frequency.

Carrier frequency is set to 10 kHz. Current derating is required in order to raise the carrier frequency.

Carrier frequency is set to 8 kHz. Current derating is required in order to raise the carrier frequency.

Differences between Heavy Duty (HD) ratings and Normal Duty (ND) ratings for the drive include rated input and output current, overload

capacity, carrier frequency and current limit. Set parameter C6-01 to “0” for HD or “1” for ND (default).
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A.3 Three-Phase 400 V Class Drives

A.3 Three-Phase 400 V Class Drives

Table A.3 Power Ratings

Item Specification

CIMR-JO4A 0001 0002 0004 0005 0007 0009 0011

Maximum Applicable Motor Capacity (HP) ND Rating 1/2 3/4& 1 2 3 4 5 7.5

<> HD Rating 1/2 3/4 1&2 3 3 4 5

e Input Current (A) <> ND Rating 1.2 2.1 4.3 5.9 8.1 9.4 14.0
HD Rating 1.2 1.8 3.2 44 6.0 8.2 10.4

Outout C KVA) <= ND Rating <% 0.9 1.6 3.1 4.1 5.3 6.7 8.5

utput Current (kVA) HD Rating < 0.9 1.4 2.6 3.7 42 5.5 7.0

ND Rating <*> 1.2 2.1 4.1 5.4 6.9 8.8 11.1

Output Current (4) HD Rating <> 12 1.8 34 48 55 72 9.2

Output ND Rating: 120% of rated output current for 60 s
Overload Tolerance HD Rating: 150% of rated output current for 60 s
(Derating may be required for applications that start and stop frequently)
Carrier Frequency 2 kHz (user-adjustable from 2 to 15 kHz)
Maximum Output Voltage (V) Three-phase: 380 to 480 V (proportional to input voltage)
Maximum Output Frequency (Hz) 400 Hz (user-adjustable)
Rated Voltage Rated Frequency Three-phase: 380 to 480 V 50/60 Hz
;?;I)elry Allowable Voltage Fluctuation 15 to 10%
Allowable Frequency Fluctuation +5%
Harmonic Corrective Actions | DC Reactor Optional

<1> Horsepower rating is based on 460 V Induction-Type Squirrel Cage NEMA B 4-Pole Motors as represented in NEC Table 430.250 Full-Load
Current, Three-Phase Alternating-Current Motors.

<2> Input current rating varies depending on the power supply transformer, input reactor, wiring conditions, and power supply impedance.

<3> Rated motor capacity is calculated with a rated output voltage of 440 V.

<4> Carrier frequency is set to Swing PWM. Current derating is required in order to raise the carrier frequency.

<5> Carrier frequency is set to 8 kHz. Current derating is required in order to raise the carrier frequency.

Note: Differences between Heavy Duty (HD) ratings and Normal Duty (ND) ratings for the drive include rated input and output current, overload
capacity, carrier frequency and current limit. Set parameter C6-01 to “0” for HD or “1” for ND (default).
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A.4 Drive Specifications

A.4 Drive Specifications

Note: For optimum performance life of the drive, install the drive in an environment that meets the environmental conditions.
Item Specification
Control Method V/f Control
Frequency Control Range 0.01 to 400 Hz
Frequency Accurac Digital input: within £0.01% of the max output frequency (-10 to +50 °C)
q y y Analog input: within +0.5% of the max output frequency (25 °C +10 °C)
. 3 Digital inputs: 0.01 Hz
Hrequency Sefting Resolution Analog inputs: 1/1000 of maximum output frequency
Output Frequency Calculation Resolution|1/22° x Maximum output frequency (E1-04)
Frequency Setting Signal ggbnér)equency reference: 0 to +10 Vdc (20 kQ), 4 to 20 mA (250 Q2), 0 to 20 mA
Starting Torque 150%/3 Hz
Speed Control Range 1: 20~40
Accel/Decel Time 0.00 to 6000.0 s (allows four separate settings for accel and decel)
Instantaneous Average Decel Torque </>: 0.1/0.2 kW: over 150%, 0.4/0.75 kW:
over 100%, 1.5 kW: over 50%, 2.2 kW and above: over 20%
Control Braking Torque Continuous Regen Torque: 20%,
Characteristics 125% with a Braking Resistor Unit <?>: (10% ED) 10 s with an internal braking
resistor.
V/f Characteristics User-set, programmable.
Momentary Power Loss Ride-Thru
Speed Search
Multi-Step Speed (9 steps max)
Accel/Decel Time Switch
S-Curve Accel/Decel
3-Wire Sequence
Functions

Slip Compensation

Torque Compensation

Jump Frequencies (reference dead band)
Frequency Reference Upper/Lower Limit
DC Injection Braking (start and stop)
Overexcitation Braking

* Cooling Fan ON/OFF
 Fault Reset

Motor Protection

Motor overheat protection via output current sensor

Overcurrent Protection

Drives stops when output exceeds 200% of the rated current (Heavy Duty)

Overload Protection

A stop command will be entered after operating at 150% for 60 s (Heavy Duty)

<3>

Low Voltage Protection

Drive stops when DC bus voltage falls below the levels indicated:
190 V (3-phase 200 V), 160 V (single-phase 200 V), 380 V (3-phase 400 V), 350
V (3-phase 380 V)

Momentary Power Loss Ride-Thru

Stops after 15 ms

1RO (DT TS (17 Heatsink Overheat Protection

Protected by thermistor

Braking Resistor Overheat Protection

Overheat input signal for braking resistor (Optional ERF-type, 3% ED)

Stall Prevention

During acceleration and during run: Separate settings for each type of stall
prevention determine the current level at which stall prevention is triggered.
During deceleration: Select, enable/disable.

Cooling Fan Failure Protection

Circuit protection (“fan-lock” sensor)

Ground Protection

Electronic circuit protection <#>

DC Bus Charge LED

Remains lit until DC bus voltage falls below 50 V
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A.4 Drive Specifications

Item Specification
Storage/Installation Area Indoors
Ambient Temperature -10 to +50 °C (IP20/Open-Chassis)
Humidity 95% RH or less with no condensation
Storage Temperature -20 to +60 °C allowed for short-term transport of the product
Altitude 1000 m or less

10 to 20 Hz: 9.8 m/s?
20 to 55 Hz: 5.9 m/s?

Environment Install the drive in an area free from:

oil mist and dust

metal shavings, oil, water or other foreign materials
radioactive materials

combustible materials

harmful gases and liquids

excessive vibration

chlorides

direct sunlight

Orientation Install the drive vertically to maintain maximum cooling effects

Shock, Impact

Surrounding Area

Protective Enclosure 1P20/Open-Chassis

CIMR-JOBAO0001 to 0006: self-cooled
CIMR-JOBAO0010: cooling fan

CIMR-JO2A0001 to 0004: self-cooled
CIMR-JO2A0006 to 0020: cooling fan
CIMR-JO4A0001 to 0004: self-cooled
CIMR-JO4A0005 to 0011: cooling fan

Cooling Method

<1>

<2>

<3>
<4>

174

Instantaneous average deceleration torque refers to the torque required to decelerate the motor (uncoupled from the load) from the rated motor speed
down to zero in the shortest time.

Ensure that Stall Prevention Selection during Deceleration is disabled (L3-04 = 0) or set to 3 when using a braking resistor or the Braking Resistor
Unit. The default setting for the stall prevention function will interfere with the braking resistor.

Overload protection may be triggered when operating with 150% of the rated output current if the output frequency is less than 6 Hz.

Ground protection cannot be provided under the following circumstances when a ground fault is likely in the motor windings during run: Low
ground resistance for the motor cable and terminal block; low ground resistance for the motor cable and terminal block; or the drive is powered up
from a ground short.

YASKAWA ELECTRIC SIEP C710606 31A YASKAWA AC Drive — J1000 Technical Manual



A.5 Drive Watt Loss Data

A.5 Drive Watt Loss Data

Table A.4 Watt Loss 200 V Class Single-Phase Models

Model Number Heavy Duty (Carrier Frequency 8/10 kHz) <1> Normal Duty (Swing PWM equal 2 kHz)
CIMR-JO Rated Amps | Heatsink | Interior Unit | Total Loss | Rated Amps | Heatsink | Interior Unit | Total Loss

(A) Loss (W) Loss (W) (W) (A) Loss (W) Loss (W) (W)
BA0001 0.8 43 7.4 11.7 1.2 5.0 8.5 13.5
BA0002 1.6 7.9 8.9 16.7 1.9 7.6 9.7 17.3
BA0003 3.0 16.1 11.5 27.7 32 14.6 14.4 29.1
BA0006 5.0 33.7 16.8 50.5 6.0 30.1 19.4 49.5
BA0010 8.0 54.8 25.9 80.7 9.6 51.7 29.8 81.4

<1> 10 kHz for BA0001 to BA0006
Table A.5 Watt Loss 200 V Class Three-Phase Models

Model Number Heavy Duty (Carrier Frequency 8/10 kHz) <"> Normal Duty (Swing PWM equal 2 kHz)
CIMR-JO Rated Amps | Heatsink | Interior Unit | Total Loss | Rated Amps | Heatsink | Interior Unit | Total Loss
(A) Loss (W) Loss (W) (W) (A) Loss (W) Loss (W) (W)
2A0001 0.8 43 7.3 11.6 1.2 5.0 8.0 13.0
2A0002 1.6 7.9 8.8 16.7 1.9 7.6 9.5 17.1
2A0004 3.0 16.2 11.5 27.7 3.5 15.8 13.6 29.4
2A0006 5.0 27.4 15.9 43.3 6.0 27.5 17.2 44.7
2A0010 8.0 54.8 23.8 78.6 9.6 51.7 25.8 77.5
2A0012 11.0 70.7 29.9 100.6 12.0 61.3 30.4 91.7
2A0020 17.5 110.5 433 153.8 19.6 98.7 46.3 145.0

<1> 10 kHz for 2A0001 t02A0006
Table A.6 Watt Loss 400 V Class Three-Phase Models

Model Number Heavy Duty (Carrier Frequency 8 kHz) Normal Duty (Swing PWM equal 2 kHz)
CIMR-JOI Rated Amps | Heatsink | Interior Unit | Total Loss | Rated Amps | Heatsink | Interior Unit | Total Loss

(A) Loss (W) Loss (W) (W) (A) Loss (W) Loss (W) (W)
4A0001 1.2 19.2 11.5 30.7 1.2 10.0 9.6 19.6
4A0002 1.8 28.9 14.8 43.7 2.1 18.5 13.9 32.4
4A0004 3.4 423 17.9 60.2 4.1 30.5 16.8 47.3
4A0005 4.8 70.7 26.2 96.9 54 44.5 21.8 66.3
4A0007 5.5 81.0 30.7 111.7 6.9 58.5 28.4 86.9
4A0009 7.2 84.6 32.9 117.5 8.8 63.7 31.4 95.1
4A0011 9.2 107.2 41.5 148.7 11.1 81.7 46.0 127.7
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A.6 Drive Derating Data

A.6 Drive Derating Data

The drive can be operated at above rated temperature, altitude and default carrier frequency by derating the drive capacity.

€ Temperature Derating

As the ambient temperature for the drive is increased above the drive specification the drive should be derated. Additionally
parameter L8-35 Installation Method Selection on page 176 should be set according to enclosure type and mounting method
as illustrated in Figure A.1 on page 176.

B Output Current Derating Due to Ambient Temperature

If the ambient temperature is above the drive specification or if drives are side-by-side mounted in a cabinet, the parameters
L8-12 and L8-35 must be set according to the installation conditions. The output current is derated as shown in Figure A.1.

No. Name Description Range Def.
Ambient Adjust the drive overload (oL2) protection level when the drive is installed in °

L8-12 . . : . - -10to 50 30°C
Temperature Setting |an environment that exceeds its ambient temperature rating.
0: IP20/Open-Chassis Drive
Installation Method |1: Side-by-Side Mounting 0to3 0
Selection 2: NEMA Type 1 Drive
3: Finless Drive or External Heatsink Installation

L8-35

Parameter L8-35 = 0 (IP20/Open-Chassis Drive)

A
100% -
Parameter L8-35 = 2
859 NS — (NEMAType 1 Drive)
; ~
80% <
Driye 0% \ Parameter L8-35 = 3
Rating (Finless Drive or External
50% Heatsink Installation)
Parameter L8-35 = 1
(Side-by-side Mounting)
0 . Ambienttemp C

30° 35° 40° 50° Parameter L8-12

Figure A.1 Ambient Temperature and Installation Method Derating
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Appendix: B

Parameter List

This appendix contains a full listing of all parameters and settings available in the drive.

B.1 PARAMETER GROUPS
B.2 PARAMETER TABLE..........ooi ittt 179

B.3 DEFAULTS BY DRIVE CAPACITY (02-04) AND ND/HD (C6-01)
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B.1 Parameter Groups

B.1 Parameter Groups

Paéig:le;er Name Page Paéig:f;er Name Page
Al Initialization 179 HS5 Serial Communications Setup 186
bl Sequence 179 L1 Motor Overload 187
b2 DC Injection Braking 179 L2 Power Loss Ride-Thru 187
Cl Acceleration/Deceleration Time 180 L3 Stall Prevention 187
C2 S-Curve Accel/Decel 180 L4 Reference Detection 187
C3 Motor Slip Compensation 180 L5 Fault Restart 188
C4 Motor Torque Compensation 180 L6 Overtorque Detection 188
C6 Carrier Frequency 180 L8 Hardware Protection 188
dl Frequency Reference 181 nl Hunting Prevention 190
d2 Reference Limits 181 n3 Overexcitation Braking 190
d3 Jump Frequencies 182 ol Monitor Display Selection 190
d4 Frequency Reference Hold 182 02 Operator Keypad Functions 190
El V/f Pattern 182 03 Copy Function 191
E2 Motor Setup 182 04 Maintenance Functions 191
H1 Digital Inputs 184 Ul Status Monitor 191
H2 Digital Outputs 185 U2 Fault History 192
H3 Analog Inputs 185 U4 Maintenance Monitor 192
H4 Analog Outputs 186

178 YASKAWA ELECTRIC SIEP C710606 31A YASKAWA AC Drive — J1000 Technical Manual



B.2 Parameter Table

B.2 Parameter Table

€@ A: Initialization Parameters

The A parameter group creates the operating environment for the drive. This includes the parameter Access Level, and
Password.

No. Name Description Range Def. Mode Al_?:; : Pg.
A1l: Initialization Parameters
Use A1 parameters to configure the basic environment for drive operation.
A1-01 |Access Level Selects which parameters are accessible via the digital operator.
<27~ . 0: Operation onl 0,2 2 (0] 101
22> |Selection P 4
2: Advanced Access Level
Resets all parameters to factory default settings. (Initializes the drive| 0 to 3330 0 O 103 72
then returns A1-03 to 0)
A1-03 |Initialize Parameters |0: No Initialize U2 monitors are not reset when performing
2220: 2-Wire Initialization initialization.
3330: 3-Wire Initialization
A1-04 |Password 1 0 to 9999 0 O 104 72
0 to 9999 0 (0] 105 72
When the value set into A1-04 does not match the value set into  [This parameter is hidden from view. To access
A1-05 |Password 2 A1-05, parameters A1-01 and A1-03 cannot be changed. A1-05, first display A1-04. Then press the STOP
key while holding down the up arrow key.
Parameter A1-05 will appear.

<22> Parameter can be changed during run.

@ b: Application
Application parameters configure the Run Command Source, DC Injection Braking, and other application-related settings.

Addr.
Hex

No. Name Description Range Def. Mode Pg.

b1: Operation Mode Selection
Use bl parameters to configure the operation mode.

Selects the frequency reference input source.

0: Operator - Digital preset speed d1-01 to d1-08
1: Terminals - Analog input terminal A1l 0to3 1 S 180 75
2: MEMOBUS/Modbus communications (option)
3: Potentiometer (option)

Selects the run command input source.

b1-02 Run Command 0 Operator - RUN and STOP keys on the digital operator 0102 1 S 181 76
Selection 1: Digital input terminals

2: MEMOBUS/Modbus communications (option)

Selects the stopping method when the run command is removed.
0: Ramp to Stop 0,1 0 S 182 77
1: Coast to Stop

Permits or prohibits reverse operation.
0: Reverse enabled. 0,1 0 O 183 78
1: Reverse disabled.

Determines the operation when the Run command source is switched
from LOCAL to REMOTE or between REMOTE and MEMOBUS/
LOCAL/REMOTE |Modbus communication.

Frequency
bl-01 Reference Selection

b1-03 Stopping Method
Selection

b1-04 Reverse Operation
Selection

b1-07 Run Selection 0: External Run command has to be cycled at the new source to be 0.1 0 N 186 78
activated.
1: External Run command at new source is accepted immediately.
Run Command 0: Run command accepted only in the operation menu.
b1-08 [Selection while in |1: Run command accepted in all menus. 0to2 0 ¢ 187 78
Programming Mode|2: Prohibit entering Programming Mode during Run
Sets the phase order for drive output terminals U/T1, V/T2 and W/
Phase Order T3.
bl-14 Selection 0 : Standard 0,1 0 0 163 79
1 : Switch phase order
Determines the operation when a Run command is active at power up
bl-17 Run Command at  |of the drive. 0,1 0 0 1C6 79

Power Up 0: Run command not issued, needs to be cycled
1: Run command issued, motor operation start
b2: DC Injection Braking
Use b2 parameters to configure DC Injection Braking operation
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B.2 Parameter Table

No. Name Description Range Def. Mode Al_fg; : Pg.
b2-02 DC Injection Sets the DC Injection Braking current as a percentage of the drive 0to 75 50% 0 18A 79
Braking Current rated current.
DC Injection
b2-03 Braking Time/DC  |Sets DC Injection Braking time at start. Disabled when set to 0.00 0.00 to 0.00 s 0 18B 79
Excitation Time at |seconds. 10.00
Start
DC Injection Sets DC Injection Braking time at stop.
. . When b1-03 = 0, this parameter sets the amount of DC Injection time| 0.00 to
b2-04 |Braking Time at applied to the motor at the end of the decel ramp. Disabled when set|  10.00 0.50 0 18C 80

Stop

to 0.00.

@ C: Tuning

C parameters are used to adjust the acceleration and deceleration times, S-curves, slip and torque compensation functions and
carrier frequency selections.

Addr.

<22> |Compensation Gain

is significantly smaller than the drive capacity.
Decrease this setting when motor oscillation occurs. Set the value so
that the current at low speed does not exceeds the drive rated current.

No. Name Description Range | Def. | Mode Hex Pg.
C1: Acceleration and Deceleration Times
Use C1 parameters to configure motor acceleration and deceleration.
C<12-221 ll\cceleratlon Time Sets the time to accelerate from 0 to maximum frequency. S 200 81
C<12_2(12 ll)eceleratlon Time Sets the time to decelerate from maximum frequency to 0. S 201 81
C1-03 |Acceleration Time |Sets the time to accelerate from 0 to maximum frequency when Accel/ o 202 81
<22> 2 Decel times 2 are selected by a digital input. 0.0to 10.0's
C1-04 |Deceleration Time |Sets the time to decelerate from maximum frequency to 0 when Accel/ 6000.0 o 203 81
<22> |2 Decel times 2 are selected by a digital input.
Sets the time to decelerate from maximum frequency to 0 for the multi-
. function input fast-stop function.
C1-09 |Fast-Stop Time Note: This parameter is also used by selecting “Fast-Stop” as a Stop 0 208 81
Method when a fault is detected.
C2: S-Curve Characteristics
Use C2 parameters to configure S-curve operation.
S-Curve . .
C2-01 |Characteristic at The S-curve can be controlled in the four points shown below. 01.80050 020's o 20B 82
Accel Start Run oN OFF ’
S-Curve command 0.00
C2-02 |Characteristic at Ouut D00 1020 0 20C 82
Acgz?CE fr’lrclls 1c a frequency C2:02 \/4}02_03 10.00 s
S-Curve B
C2-03 |Characteristic at 00 10205 | O 20D | &2
Decel Start Time )
S-Curve . . .
C2-04 |Characteristic at 1S-curve };s used to further t?OfteIfl thehstartmg and stopping ramp. The 01.80050 0.00 s o 20E 82
Decel End onger the S-curve time, the softer the starting and stopping ramp. .
C3: Slip Compensation
Use C3 parameters to configure the slip compensation function.
. . . |Sets the slip compensation gain. Decides for what amount the output
C<32221 E}l;}i)nComp ensation frequency is boosted in order to compensate the slip. 0.0to 2.5 0.0 o 20F 82
Note: Adjustment is not normally required.
Slip Compensation |Adjusts the slip compensation function delay time.
C3-02 |Primary Delay Decrease the setting when the slip compensation response is too slow,| 0 to 10000 |2000 ms o 210 82
Time increase it when the speed is not stable.
C4: Torque Compensation
Use C4 parameters to configure Torque Compensation function.
Sets the gain for the automatic torque (voltage) boost function and
helps to produce better starting torque.
C4-01 |Torque Increase this setting when using a long motor cable or when the motor| 55 50| 1 00 o 215 83

C6: Carrier Frequency

Use C6 parameters to configure the carrier frequency drive settings.

180
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B.2 Parameter Table

No. Name Description Range Def. Mode Aﬁg; . Pg.
Selects the load rating for the drive.
Normal/Heav 0: Heavy Duty (HD) for constant torque applications.
C6-01 Dut Selectioz 1: Normal Duty (ND) for variable torque applications. 0,1 1 S 223 83
uty This setting affects the Rated output current and overload tolerance of]
the drive.
Selects the carrier frequency
1:2.0kHz
2:5.0kHz
3:8.0kHz
Carrier Frequency |4 :10.0 kHz 57>
CO-02 " |Selection 5:12.5kHz loF ) s 224 83
6:15.0kHz
7 : Swing PWM
8 to E : No setting possible
F : User defined (determined by C6-03 through C6-05)
Carrier Frequency |C6-03 and C6-04 set upper and lower limits for the carrier frequency.
C6-03 |7 er Limi o cornor ey Queney-11.0t015.0| <6~ 0 225 84
C6-03
C6-04 — output frequency
x (C6-05) x K
output
E1-04 frequency
C ier F max output
Co-04 [T Sy . frequency 1.0t0 15.0| <8> 0 226 84
ower Limi The coefficient K depends on C6-03:
C6-03>10.0 kHz: K=3
10.0 kHz > C6-03 > 5.0 kHz: K =2
5.0 kHz> C6-03: K=1
When C6-05 < 6, C6-04 is disabled (makes the carrier frequency
C6-03 value).
Carrier Frequency |Sets the relationship of output frequency to carrier frequency when <g>
C6-05 Proportional Gain |C6-02 =F. 000 99 0 227 84
<8> Default setting value is dependent on parameter C6-02, Carrier Frequency Selection.
<22> Parameter can be changed during run.
<§7> Default setting value is dependent on parameter 02-04, Drive Model Selection and C6-01, Drive Duty Selection.
@ d: References
Reference parameters are used to set the various frequency reference values during operation.
No. Name Description Range Def. | Mode Al_fg; . Pg.
d1: Frequency Reference
Use d1 parameters to configure the drive frequency reference.
d<12_20>1 Eff%??ﬁﬁ& Frequency reference 0.00 Hz S 280 86
d1-02 (Frequency Frequency reference when digital input "Multi-Step Speed Reference
<22>  |Reference 2 1" (H1-0O0 = 3) is on. 0.00 Hz s 281 86
d1-03  (Frequency Frequency reference when digital input "Multi-Step Speed Reference
<22>  |Reference 3 2” (H1-O0 =4) is on. 0.00 Hz s 282 86
d1-04 (Frequency Frequency reference when digital inputs "Multi-Step Speed
<22>  |Reference 4 Reference 1, 2" (H1-O0O = 3 and 4) are on. 0.00 0.00 Hz s 283 86
T - .00 to
d1-05 [Frequency Frequency reference when digital input "Multi-Step Speed Reference
<22>  |Reference 5 3" (H1-0O0 = 5) is on. 4029£HZ 0.00 Hz 0 284 86
d1-06 (Frequency Frequency reference when digital inputs "Multi-Step Speed
<22>  |Reference 6 Reference 1,3 " (H1-0O0O = 3 and 5) are on. 0.00 Hz 0 285 86
d1-07 [Frequency Frequency reference when digital inputs "Multi-Step Speed
<22>  |Reference 7 Reference 2, 3" (H1-0OO = 4 and 5) are on. 0.00 Hz 0 286 86
d1-08 [Frequency Frequency reference when multi-function input "Multi-Step speed
<22>  |Reference 8 reference 1, 2, 3" (H1-0O0O = 3, 4, 5) are on. 0.00 Hz 0 287 86
d1-17 {Jog Frequency Frequency reference when digital inputs "Jog Frequency Reference",
<22>  |Reference "Forward Jog" or "Reverse Jog." are on. 6.00 Hz § 292 86
d2: Frequency Upper and Lower Limits
Use d2 parameters to configure the frequency reference limits.
Frequency Sets the frequency reference upper limit as a percentage of maximum
d2-01  [Reference Upper  |Spiput freduency (E1-04). Output speed is imited to this value even|, 4 110,01 100.00%| 0 289 | 87
Limit if the frequency reference is higher. This limit applies to all frequency
reference sources.
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No. Name Description Range Def. | Mode Al_fg; : Pg.
Frequenc Sets the frequency reference lower limit as a percentage of maximum
@202 [Reference Lower output frequency (E1-04). Output speed is limited lo this value even|y 14 110,/ 0,0% | 0 28A | 87
Limit if the frequency reference is lower. This limit applies to all frequency
reference sources.
d3: Jump Frequency
Use d3 parameters to configure the drive Jump Frequency settings.
d3-01 |Jump Frequency 1 [d3-01 to d3-04 allow programming of three prohibited frequency 0.0 Hz O 294 88
reference points for eliminating problems with resonant vibration of
the motor/machine. This feature does not eliminate the selected
fi 1 t lerat lerates th tor through 0.0 to 400.0
4302 |Jump Frequency 2 tlieeq;fortci}k;i‘{:dulf:ﬁggv ig;:ﬁ:.e erates and decelerates the motor throug 0 0.0 Hz 0 295 88
The parameters must be according to the rule
d3-01>d3-02.
Jump Frequenc This parameter sets the dead-band width around each selected
d3-04 mp treq y prohibited frequency reference point. The bandwidth becomes the | 0.0 to 20.0 | 1.0 Hz o 297 88
Width . .
designated Jump frequency, plus or minus d3-04.
d4: Frequency Reference Hold
Use d4 parameters to configure the drive frequency reference hold function.
Determines if the frequency reference or frequency reference bias is
saved when the Run command is removed or the power goes off.
Frequency 0: Disabled
d4-01 |Reference Hold 1: Enabled 0,1 0 O 298 88
Function Selection |This parameter is effective when the multi-function inputs “Accel/
Decel Ramp Hold” or “Up/Down” commands are selected (H1-OO
=Aor10/11).
<19> Range upper limit is dependent on parameters E1-04, Maximum Output Frequency, and d2-01, Frequency Reference Upper Limit.
<22> Parameter can be changed during run.
@ E: Motor Parameters
E parameters set V/f characteristics and motor-related data.
No. Name Description Range Def. Mode A#g; . Pg.
E1: V/f Pattern Characteristics
Use E1 parameters to set V/f characteristics for the motor.
This parameter must be set to the power supply voltage.
E1-01 |Input Voltace WARNING! Drive input voltage (not motor voltage) must be set in
<2 g pu g E1-01 for the protective features of the drive to function properly. | 155t0255| 230 S 300 90
etting - . .
failure to do so may result in equipment damage and/or death or
personal injury.
N Max Output To set linear V/f characteristics, set the same values for E1-07 and 40.0 to
El-04 Frequency E1-09. In this case, the setting for E1-08 will be disregarded. Ensure| _ 400.0 60 Hz S 303 i
E1-05 |[Max Output that the four frequencies are set according to these rules:
<24> V(?l):agclel pu E1-04 > E1-06> E1-07 > E1-09 0.0 to 255.0| 230V S 304 90
EI-06 |Base Frequency VAGms Qui () 00t0EI-04/ 60Hz | O 305 90
E1-07 %’g‘;&fg’;t 0.0t0E1-04/3.0Hz| O 306 90
E1-08 |Mid Output
<24>  |Frequency Voltage 0.0t0255.0{ 184V (0] 307 90
E1-09 %’fggm‘lm Output | 0.0t0E1-04] 1.5Hz | S 308 | 90
- ini E1-09 E1-07 E1-06 E1-04
E1-10 %f;f;f“\}‘(ﬁ‘ta()g‘;‘p“t Frequency (H2) 0.010255.0[13.8V| O 300 | 90
E2: Motor Parameters
Use E2 parameters to set motor-related data.
10 to 200%
E2-01 I\C/Il;)rtr(érnf{ated Sets the motor nameplate full load current in amperes (A). Ofggge <57> S 30E 92
current
E2-02 [Motor Rated Slip |Sets the motor rated slip in Hertz. 02'80050 <57> (0] 30F 92
E2-03 Ié/[li)rtrcérni\lo-Load Sets the magnetizing current of the motor in Ampere. th%golilgf(s)l <57> o 310 92
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No. Name Description Range Def. Mode Al_?:; : Pg.
Motor Line-to-Li 0.000 to
E2-05 R otor LINC-10-LINC | g o the phase-to-phase motor resistance in ohms. 65.000 <57> (0] 312 93
esistance <37>

<24> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.

<37> Setting range becomes 0.00 to 130.00 for drives 0.2 kW and smaller.

<57> Default setting value is dependent on parameter 02-04, Drive Model Selection and C6-01, Drive Duty Selection.
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€ H Parameters: Multi-Function Terminals

H parameters assign functions to the multi-function input and output terminals.

No. Name Description Range Def. Mode A#:; : Pg.
H1: Multi-Function Digital Input
H1 parameters to assign functions to the multi-function digital input terminals. Unused terminals should be set to "F".
Multi-Function Digital Input
H1-01 Terminal S1 Function Selection 40 0 438 i
Multi-Function Digital Input lto 67
H1-02 | Terminal S2 Function Selection Assi functs he multi-function disital i 41 0 439 9
Multi-Function Digital Input ssigns a function to the multi-function digital mputs.
HI-03 |1 minal S3 Funct%on S elgction Refer to H1 Multi-Function Digital Input Selections on 24 O 400 94
Multi-Function Digital Input page 184 for a description of setting values.
ulti-Fu u
H1-04 Terminal S4 Function Selection 0to 67 14 0 401 i
Multi-Function Digital Input 3(0)
HI-05 Ieminal $5 Function Selection <18> Y 402 o
<18> Parenthetical value is the default when parameter A1-03 = 3330 3-Wire Initialization.
H1 Multi-Function Digital Input Selections
H1-000O - o
Setting Function Description Page
0 3-Wire Sequence Closed: Reverse rotation (only if the drive is set up for 3-Wire sequence) 94
. Open: REMOTE, Run and frequency reference source set in b1-01/02
1 LOCAL/REMOTE Selection Closed: LOCAL, LED operator is run and reference source 95
> Serial Communication Reference Open: REMOTE, Run and frequency reference source set in b1-01/02 95
Selection Closed: MEMOBUS/Modbus Communication
3 Multi-Step Speed Reference 1 95
4 Multi-Step Speed Reference 2 Used to select Multi-Step Speeds set in d1-01 to d1-08 95
5 Multi-Step Speed Reference 3 95
Open: Selected speed reference
6 Jog Reference Selection Closed: Jog Frequency reference (d1-17). Jog has priority over all other reference 95
sources.
7 Accel/Decel Time 1 Used to switch between Accel/Decel Time 1 and 2 95
Open: Normal operation
8 Baseblock Command (N.O.) Closed: No drive output 95
Open: No drive output
9 Baseblock Command (N.C.) Closed: Normal operation 95
A Accel/Decel Ramp Hold Closed: The drive pauses during acceleration or deceleration and maintains the 9%
output frequency.
F Not used Select this setting when not using the terminal or when using the terminal in a pass- 9
through mode.
10 Up Command Open: Maintains the current frequency reference 96
Closed: Increases or decreases the current frequency reference.
11 Down Command Ensure that the increase and decrease commands are set in conjunction with one 96
another.
14 Fault Reset Closed: Resets faults if the cause is cleared and the Run command is removed. 97
Closed: Decelerates at the Fast-Stop time C1-09.
15 Fast-Stop (N.O.) To restart the Fast-Stop input must be released and Run must be cycled. 97
17 Fast-stop (N.C.) Open: Decelerates according to C1-09 (Fast-stop Time) 97
20: N.O., Always Detected, Ramp To Stop
21: N.C., Always Detected, Ramp To Stop
22: N.O., During Run, Ramp To Stop
23: N.C., During Run, Ramp To Stop
24: N.O., Always Detected, Coast To Stop
25:N.C., Always Detected, Coast To Stop
26: N.O., During Run, Coast To Stop
27:N.C., During Run, Coast To Stop
20to 2F - |External Fault 28: N.O., Always Detected, Fast-stop 98
29: N.C., Always Detected, Fast-stop
2A: N.O., During Run, Fast-stop
2B: N.C., During Run, Fast-stop
2C: N.O., Always Detected, Alarm Only (continue running)
2D: N.C., Always Detected, Alarm Only (continue running)
2E: N.O., During Run, Alarm Only (continue running)
2F: N.C., During Run, Alarm Only (continue running)
Forward Run Command (2-Wire Open: Stop
40 ; 98
sequence) Closed: Forward run
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H1 Multi-Function Digital Input Selections

H1-00 : o
Setting Function Description Page
Reverse Run Command (2-Wire Open: Stop
41 - 98
sequence) Closed: Reverse run
61 External Search Command 1 ((]Izl?fgzl) Activates Current Detection Speed Search from the max. output frequency 99
62 External Search Command 2 Closed: Activates Current Detection Speed Search from the frequency reference 99
67 Communications Test Mode Tests the MEMOBUS/Modbus RS-422/485 interface. 99
No. Name Description Range Def. | Mode Al_fg){ : Pg.
H2: Multi-Function Digital Output MA-MB-MC
Use H2 parameters to assign functions to the multi-function digital output MA-MB-MC.
Terminal MA, MB . . .. .
H2-01 ar?(riri\l/l[rgFunciion Refer to H2 Multi-Function Digital Output Settings on page 185 for 0to 13D E 0 40B 99
. a description of setting values.
Selection (relay)
H2 Multi-Function Digital Output Settings
H2-01 : N
Setting Function Description Page
0 During Run Closed: A Run command is active or voltage is output 99
1 Zero Speed Closed: Output frequency is 0 100
2 Speed Agree 1 Elosed: Output frequency equals the speed reference (plus or minus 2 Hz 100
ysteresis)
4 Frequency Detection 1 l?;(;f:r(ézsfs)utput frequency is less than or equal to the value in L4-01 with 2 Hz 100
5 Frequency Detection 2 Closed: Output frequency is greater than the value in L4-01 with 2 Hz hysteresis 101
6 Drive Ready rCnl(())g:d: Drive Ready. The drive is powered up, not in a fault state, and in the Drive 101
7 DC Bus Undervoltage Closed: DC bus voltage is below the Uv trip level 101
8 During Baseblock (N.O.) Closed: There is no output voltage 102
. Closed: Output current/torque exceeds the torque value set in parameter L6-02 for
B Torque Detection 1 (N.O.) longer than the time set in parameter L6-03 102
E Fault Closed: Fault occurred (other than CPF00 and CPF01) 102
F Not used Set this value when the terminal is not used, or when using the terminal in the pass- 102
through mode
10 Minor Fault Closed: An alarm is triggered 102
. Open: When the output current exceeds the value set in parameter L6-02 for more
17 Torque Detection 1 (N.C.) time than is set in parameter L6-03 102
1A Reverse Direction Closed: Drive is running in the reverse direction 102
1E Restart Enabled Closed: An automatic restart is performed 102
Closed: LOCAL
3C LOCAL/REMOTE Status Open: REMOTE 103
3D Speed Search Closed: Speed search is being executed 103
100 to 102 Reverse the output switching of the multi-function output functions. Set the last
104 to 108 two digits of 100 to reverse the output signal of that specific function
’ . Examples:
10B, 10E, |H2 Parameter Functions Reversed o « . » L. .
110, 117, |Output Switching of 0 to 13D (S)gttmg 108” reverses the output of “During baseblock”, which is setting value 103
LA, 11E, Setting “13C” reverses the output of “LOCAL/REMOTE Status”, which is setting
13C, 13D w30
No. Name Description Range Def. Mode AI-?:; * | Pg.
H3: Analog Input A1
Use H3 parameters to set the analog input terminal Al.
Sets the input level for terminal A1.
Terminal Al Sienal 0: 0 to +10 V (lower limit)
H3-01 I8N 0 10 +10 V (no lower limit) Oto3 0 (0] 410 103
Level Selection :
2:4to 20 mA
3:0to 20 mA
H3-03 |Terminal A1 Gain |Sets the level of the input value when 10 V (20 mA) is input at terminal| -999.9 to
<22 Setting Al 999.9 [1000% O AlL | 104
H3-04 |Terminal Al Bias |Sets the level of the input value when 0 V (0 or 4 mA) is input at -999.9 to
<22> |Setting terminal Al. 999.9 0.0% 0 412 104
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No. Name Description Range Def. Mode Aﬁg{ | Pg.
Analog Input Filter |Sets the primary delay filter time constant for terminal A1l or
H3-13 Time Constant potentiometer (optional). Used for noise filtering. 0.00 10 2.0010.03 s 0 41B 105
<22> Parameter can be changed during run.
o Addr.
No. Name Description Range Def. Mode Hex Pg.
H4: Multi-Function Analog Output AM
Use H4 parameters to configure the multi-function analog output terminal AM.
Selects the data to be output through multi-function analog output
Multi-Function terminal AM. . . . .
H4-01 |Analog Output Sljeltjth; desired n;omtor p‘z}rl%r;lst?r t([)J tlh((e) ?(’ilglts available in UO- 00010999 | 102 0 41D 106
Terminal AM . For example, enter * or U1-03. o
When using this terminal in through mode or when not using it at all,
set “000” or “031”.
) Multi-Function . L 0
H:EZQZ Analog Output Sets terminal AM output level when selected monitor is at 100%. -999.9 10 | 100.0% S 41E 106
. . [Maximum output voltage is 10 V. 999.9
Terminal AM Gain
H4-03 |Multi-Function 9999 to
<22> |Analog Output Sets terminal AM output level when selected monitor is at 0%. 999 9 0.0% (0] 41F 106
Terminal AM Bias )
HS: MEMOBUS/Modbus Communications
Use H5 Parameters to connect the drive to a MEMOBUS/Modbus network (communication option required).
H5-01 (Drive Slave Selects drive slave number (address) for MEMOBUS/Modbus
<39> | Address communication. Cycle power for the setting to take effect. 0to FF IF 0 425 202
Selects the baud rate for MEMOBUS/Modbus communication. Cycle
power for the setting to take effect.
0: 1200 bps
Comm. Speed 1 : 2400 bps
H5-02°\Selection 21 4800 bps Oto5 3 0 426 | 202
3: 9600 bps
4: 19200 bps
5 : 38400 bps

Selects the communication parity for MEMOBUS/Modbus

Comm. Parit communication. Cycle power for the setting to take effect.

H5-03 Selecti;)n y 0: No parity 0to2 0 (0] 427 202
1: Even parity

2: Odd parity

Selects the stopping method when a communication time-out fault

(CE) is detected.

Stopping Method  |0: Ramp to stop

H5-04 After Comm. Error |1: Coast to stop Oto3 3 0 428 202

2: Fast-stop

3: Alarm only

Enables or disables the communications timeout fault (CE).

0: Disabled - A communication loss will not cause a communication
fault. 0,1 1 (0] 429 202
1: Enabled - If communication is lost for more than 2 seconds, a CE
fault will occur.

Comm. Fault
H5-05 Detection Selection

Drive Transmit

H5-06 i Set the wait time between receiving and sending data. 10to 65 | 10 ms (¢} 42A 202
Wait Time
Selects "request to send" (RTS) control:
Hs-07 |51 Control 0: Disabled - RTS is always on. 0,1 1 0 0B | 202

1: Enabled - RTS turns on only when sending.

Run Command 0: FWD/STOP, REV/STOP Method

H5-12 I\ fethod Selection |1: RUN/STOP, FWD/REV Method 0,1 0 N 43D | 202
MEMOBUS Freq. | gil-gzézse q

H5-13 [Reference and Freq. 2j 100%/30000 0to3 0 (0] 43E 202
Monitor Unit 3j 0 1%‘;1

<22> Parameter can be changed during run.
<39> If this parameter is set to 0, the drive will be unable to respond to MEMOBUS/Modbus commands.

Note: Cycle power to the drive to enable MEMOBUS/Modbus settings.

@ L: Protection Function

L parameters provide protection to the drive and motor, such as: control during momentary power loss, Stall Prevention,
frequency detection, fault restarts, overtorque detection, and other types of hardware protection.
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No.

Name

Description

Range

Def.

Mode

Addr.
Hex

Pg.

L1: Motor Protection Functions

Use L1 parameters to configure motor protective functions.

L1-01

Motor Overload
Protection
Selection

Sets the motor thermal overload protection (oL 1) based on the cooling
capacity of the motor.

0: Disabled

1: Standard Fan Cooled (speed range < 10:1)

2: Standard Blower Cooled (speed range > 10:1)

NOTICE: When multiple motors are used the drive may not be able
to provide protection, even if it is enabled in L1-01. Set L1-01 to “0”
and ensure each motor has a thermal relay installed.

0to2

480

107

L1-02

Motor Overload
Protection Time

Sets the motor thermal overload protection (oL1) time.
A larger L1-02 time will increase the time for an oL 1 fault to occur.
This parameter does not typically require adjustment. Should be set
in accordance with the overload tolerance of the motor.

0.1t05.0

1.0 min

481

108

L1-13

Continuous
Electrothermal

Operation Selection

Determines whether or not to hold the electrothermal value when the
power supply is interrupted.

0: Disabled

1: Enabled

0,1

46D

108

L2: Momentary Power Loss

Use L2 parameters to configure drive functions for momentary power loss conditions.

L2-01

Momentary Power

Loss Operation
Selection

Enables and disables the momentary power loss function.

0: Disabled - Drive trips on (Uv1) fault when power is lost.

1: Power Loss Ride-Thru Time - Drive will restart if power returns
within the Power Loss Ride-Thru Time.

2: CPU Power Active - Drive will restart if power returns as long as
the CPU is working.

0to2

485

108

L3: Stall Prevention Function

Use L3 parameters to configure the Stall Prevention function.

L3-01

Stall Prevention
Selection during
Acceleration

Selects the Stall Prevention method used to prevent excessive current
during acceleration.

0: Disabled - Motor accelerates at active acceleration rate. The motor
may stall if load is too heavy or accel time is too short.

1: General Purpose - When output current exceeds L3-02 level,
acceleration stops. Acceleration will continue when the output current
level falls below the L3-02 level.

0,1
<63>

48F

109

L3-02

Stall Prevention
Level during
Acceleration

Used when L3-01 = 1.

100% is equal to the drive rated current.

Decrease the set value if stalling or excessive current occurs with
default setting.

0to 150

<7>

490

110

L3-04

Stall Prevention
Selection during
Deceleration

When using a braking resistor, use setting "0".

0: Disabled - The drive decelerates at the active deceleration rate. If
the load is too large or the deceleration time is too short, an ov fault
may occur.

1: General Purpose - The drive decelerates at the active deceleration
rate, but if the main circuit DC bus voltage reaches the Stall Prevention
level, deceleration will stop. Deceleration will continue once the DC
bus level drops below the Stall Prevention level.

4: Overexcitation Deceleration - Decelerates with the flux level
determined by n3-13 (Overexcitation Gain).

0,1,4

492

110

L3-05

Stall Prevention
Selection during
Run

Selects the Stall Prevention method to use to prevent drive faults
during run.

0: Disabled - Drive runs a set frequency. A heavy load may cause the
drive to trip on an oC or oL fault.

1: Decel Time 1 - The drive will decelerate at Decel Time 1 (C1-02)
if the output current exceeds the level set by L3-06. Once the current
level drops below the L.3-06 level, the drive will accelerate back to its
frequency reference at the active acceleration rate.

2: Decel Time 2 - Same as setting 1 except the drive decelerates at
Decel Time 2 (C1-04).

When output frequency is 6 Hz or less, Stall Prevention during run is
disabled regardless of the setting in L3-05.

0to2

493

111

L3-06

Stall Prevention
Level during Run

Enabled when L3-05 is set to "1" or "2". 100% is equal to the drive
rated current.

Decrease the set value if stalling or excessive current occurs with the
default settings.

Upper level is determined by C6-01 and L8-38.

30 to 150

<7>

494

111

L4: Frequency Detection

Use L4 parameters to configure frequency detection operation.

L4-01

Speed Agreement
Detection Level

These parameters configure the multi-function output (H2-01 = 2, 4,
5) settings "Speed Agree 1", "Frequency Detection 1," and
"Frequency detection 2".

0.0 to 400.0

0.0 Hz

499

111
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Reduction

ND [—
HD

-
200 V Single Phase C6-02
80% of HD Carrier Frequency
400 V: 60% of HD °

2 10@8) 15

No. Name Description Range Def. Mode Al_fg; | Pg.
Frequency . . .
L4-07 |Detection 0: No detection during baseblock. 0.1 0 o 470 112
Conditi 1: Detection always enabled.
onditions
LS: Fault Reset
Use L5 parameters to configure Automatic Restart after fault.
Sets the counter for the number of times the drive attempts to restart
Number of Auto when one of the following faults occurs: oC, ov, PF, rH, oL1, oL2,
L5-01 |pociart Attempts 23> UV1- 0to 10 0 o 49E 112
P When the drive operates without fault for 10 minutes, the counter will
be reset.
L6: Overtorque Detection
Use L6 parameters to configure overtorque detection.
Selects the overtorque operation. Overtorque is determined by the
settings in parameters L6-02 and L6-03. The multi-function output
settings (H2-01= B and 17) are also active if programmed.
0: Disabled
1: oL3 at Speed Agree - Alarm (overtorque detection only active
Torque Detection |during Speed Agree and operation continues after detection).
L6-01 Selection 1 2: 0L3 at RUN - Alarm (overtorque detection is always active and Oto4 0 0 4Al 13
operation continues after detection).
3:0L3 at Speed Agree - Fault (overtorque detection only active during
Speed Agree and drive output will shut down on an oL3 fault).
4:0L3 at RUN - Fault (overtorque detection is always active and drive
output will shut down on an oL3 fault).
- - e
L6-02 Torque Detection [Sets the overtorque detection level. 100% is equal to the motor rated 010300 | 150% 0 4A2 113
Level 1 current.
L6-03 Torque Detection  |Sets the length of time an overtorque condition must exist before 00t100! 0.1s o 4A3 113
Time 1 Torque Detection is triggered.
L8: Hardware Protection
Use L8 parameters to configure hardware protection functions.
Internal Dynamic [Selects the Braking resistor when using a 3% duty cycle heatsink
Braking Resistor  |mounted braking resistor. This parameter does not enable or disable
L8-01 |Protection the braking transistor of the drive. 0,1 0 (6] 4AD 113
Selection (ERF 0: Resistor overheat protection disabled
type) 1: Resistor overheat protection enabled
Input Phase Loss Se{)e(:]ts the detection of input1 cutrre]nt phase logts, pgwer‘supp.ly voltage
) . imbalance, or main circuit electrolytic capacitor deterioration.
L8-05 Is’z(l)ézfité%n 0 Disabled 0,1 1 (6] 4B1 114
1: Enabled
Controls the heatsink cooling fan operation.
Heatsink Cooling |0: Fan On-Run Mode - Fan will operate only when the drive is running
L8-10 |[Fan Operation and for 60 seconds after stop. 0,1 0 (0] 4B6 114
Selection 1: Fan always on - Cooling fan operates whenever the drive is powered
up.
Ambient Used to input the ambient temperature. This value adjusts the drive
L8-12 |Temperature P P : J -10t0 50 | 30°C 0 4B8 | 114
Setti oL2 detection level.
etting
Selects the software current limit function. Typically no adjustment
) . [is required.
L8-18 |Soft CLA Selection 0- Disabled 0,1 1 (0] 4BE 114
1: Enabled
Selects the installation type:
. 0: IP20/Open-Chassis Drive
Lg-3s |mstaltation Method)) sige by _Side Mounting 0to3 0 0 AECH | 114
2: NEMA 1 Type Drive
3: Finless Drive or External Heatsink Installation
Provides protection to the IGBTs by reducing the carrier frequency at
low speeds.
0: Disabled
1: Enabled below 6 Hz
) 2: Enabled for the whole speed range
Lg-3g |Garrier Frequency curent 0t02 | 0<Z | o© 4EF | 115

<7> Default setting value is 120% when C6-01 is set to 1 (ND) and 150% when C6-01 is set to 0 (HD).
<12> Default setting value is dependent on parameter 02-04, Drive Model Selection.
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<63> When enabled, the drive stops accelerating when it exceeds the value of L3-02, Stall Prevention Level. The drive decelerates after 100 ms and

begins accelerating again after restoring the current level.

YASKAWA ELECTRIC SIEP C710606 31A YASKAWA AC Drive — J1000 Technical Manual

Parameter List

189



B.2 Parameter Table

€ n: Advanced Performance Set-Up

The n parameters are used to adjust more advanced performance characteristics.

Addr.

No. Name Description Range Def. | Mode Hex Pg.
nl: Hunting Prevention
Use nl parameters to configure hunting prevention operation.
Sets the gain for the Hunting Prevention Function.
n1-02 Hunting Prevention |If the motor vibrates while lightly loaded, increase the gain by 0.1 until 0.00 to 2.50| 1.00 o 581 116
Gain Setting vibration ceases.
If the motor stalls, decrease the gain by 0.1 until the stalling ceases.
n3: Overexcitation Braking
Use n3 parameters to configure the overexcitation braking function.
o Applies a gain to the V/f pattern during deceleration (L3-04 = 4).
03-13 Overexcitation  |Returns to normal values after ramp to stop or at re-acceleration. 1.00 to 1.40| 1.10 o 531 116
Deceleration Gain |To increase the braking power of overexcitation, increase the gain by
1.25 to 1.30.
@ o: Operator Related Parameters
o parameters are used to set up the LED digital operator displays.
No. Name Description Range Def. Mode Aﬁg{ : Pg.
ol: Display Settings
Use ol parameters to configure the digital operator display.
Selects the monitor to display upon power-up.
01-02 |User Monitor 1: Frequency Reference (U1-01)
<22 |Selection After 2: Forward/Reverse 1to4 1 (0] 501 117
Power Up 3: Output Frequency (U1-02)
4: Output Current (U1-03)
. Sets the units to display the frequency reference and output frequency.
01-03 Big“f;l %pe?;?:i(l);n 0:0.01 Hz 0,1 0 0 502 | 117
i 1: 0.01% (100% = E1-04)
02: Operator Keypad Functions
Use 02 parameters to configure LED digital operator key functions.
Determines if the STOP key on the digital operator will stop the drive
STOP Ke when operating from the external terminals or via serial
02-02 ey . |communication. 0,1 1 (@) 506 117
Function Selection | ~:
0: Disabled
1: Enabled
Drive Model Sets the drive model. dep. on
02-04 S ve ! This parameter only needs to be set when installing a new control 0 to FF drive o 508 117
election
board. Do not change for other reason. spec.
Selects if the ENTER key must be pressed when inputting the
Frequency frequency reference by the operator keypad.
02-05 |Reference Setting |0: Data/Enter key must be pressed to enter a frequency reference. 0,1 0 o 509 118
Method Selection |1: Data/Enter key is not required. The frequency reference is adjusted
by the UP and DOWN keys.
Operation Sets drive action when the digital operator is removed in LOCAL
02-06 Selection when mode or with b1-02 = 0 (valid for optional remote operator only). 0,1 0 0 50A 118
Digital Operator is [0: The drive will continue operation
Disconnected 1: The drive will trigger a fault (oPr) and the motor will coast to stop
03: Copy Function
Use 03 parameters to Read, Copy and Verify the parameter settings to and from the drive.
Selects the copy function operation.
0: No action
1: READ - All parameters are read from the drive and stored in the
LED operator.
Copy Function 2: COPY - All parameters are copied from the LED operator to the
03-01 |goPY . drive. 0to3 0 0 515 | 118
3: VERIFY - Parameter settings in the drive are compared to those in
the LED operator.
NOTE: When using the copy function, the drive model number
(02-04) and the software number (U1-14) must match or an error will
occur.
Locks the READ operation to prevent accidental overwriting of the
Copy Function data stored in the LED operator.
03-02 |READ Permission |0: READ operation prohibited 0.1 0 0 >16 118
1: READ operation allowed
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No. Name Description Range Def. | Mode Al_fg; . Pg.
04: Maintenance Period
Use 04 parameters to perform maintenance.
Accumulated . S . .
04-01 |Operation Time E?tls Otl}lle value for the cumulative operation time of the drive in units 0 to 9999 0 o 50B 119
Setting ’
Accumulated gelt;rn;in(e)s, élroglntg?n ceumulative operation time (U4-01) is counted.
04-02 |Operation Time - -o8s power-on i . o 0,1 0 0 50C | 119
: 1: Logs operation time when the drive output is active (output
Selection o b
operation time).
Cooling Fan
04-03  |Operation Time Sets the value of the fan operation time in units of 10 h. 0 to 9999 0 (6] 50E 119
Setting
Capacitor
04-05 |Maintenance Sets the value of the capacitor maintenance time monitor U4-05. 0to 150 0% (6] 51D 119
Setting
Soft Charge Bypass Sets the value of the Soft Charge Bypass Relay Maintenance monitor
04-07 |Relay Maintenance U4-06 8¢ BYPp Y 0to 150 0% (6] 523 119
Setting )
IGBT Maintenance : : 0
04-09 Setting Sets the value of the IGBT Maintenance monitor U4-07. 0to 150 0% (0] 525 119
Selects if U2-00 (Fault History) monitors are reset at drive
U2 Initialize initialization.
0411 IS election 0: Saves the fault monitor data 0,1 0 0 >10 120
1: Resets the fault monitor data
<12> Default setting value is dependent on parameter 02-04, Drive Model Selection.
<22> Parameter can be changed during run.
€ U: Monitors
Monitor parameters allow the user to view drive status, fault information, and other information about drive operation.
A Analog Output - Addr.
No. Name Description Level Unit | Mode Hex
U1: Operation Status Monitors
Use U1l monitors to display the operation status of the drive.
U1-01 Frequency Monitors the frequenc 10 V: Max frequency [0.01 Hz (0] 40
Reference q Y ’ q s
U1-02 |Output Frequency lo)llfgéays the output frequency. Display units are determined by 10 V: Max frequency |0.01 Hz 0 41
U1-03 |Output Current Displays the output current. égr?g:n?nve rated 0.01A (0] 42
Output Voltage . 10 V: 200 Vrms (400
U1-06 Reference Displays the output voltage. Vims) 0.1V (0] 45
U1-07 |DC Bus Voltage |[Displays the DC bus voltage. 10V:400V(800V) | 1V (0] 46
Displays the input terminal status.
- Jj Digital input terminal
S1 enabled
Input Terminal B Digital input terminal No output signal
UI-10 gtatus $2 enabled available - 0 49
n Digital input terminal
S3 enabled
[ Digital input terminal
S4 enabled
L——|g Digital input terminal
S5 enabled
Displays the output terminal status.
) Output Terminal No output signal _
ul-11 Status Ln Multi-Function available 0 4A
Digital Output (fault)
(terminal MA/MB-MC)
Ul-13 Egs&ma] Input 15y plays analog input A1 level: 100% when input is 10 V or 20 mA.|10 V/20 mA: 100% | 0.1% 0 4E
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o Analog Output . Addr.
No. Name Description v Unit | Mode Hex
Displays the contents of a MEMOBUS/Modbus error.
- B CcRC Error
[ Data Length Error
MEMOBUS/ B Not Used No output signal
U1-19 [Modbus Error Toble - 0 66
Code B Parity Error available
B Overrun Error
B Framing Error
B Timed Out
B Not Used
Software No. No signal output
Ul1-25 (ROM) ROM ID avail. - (0] 4D
U1-26 Software No. Flash ID No signal output B 0 5B
(Flash) avail.
U2: Fault History
Use U2 monitor parameters to view fault history data.
U2-01 |Current Fault Display of the current fault. E](;isllgnal output - o 80
U2-02 |Previous Fault Display of the previous fault. 04-11 resets the values for U2-02 E/(;isllgnal output - O 81
U4: Maintenance Monitors
Use U4 parameters to display drive maintenance information.
Displays the cumulative operation time of the drive. The value for
the cumulative operation time counter can be reset in parameter
Accumulated 04-01. Use parameter 04-02 to determine if the operation time should|No signal output
U4-01 : : : - : : 1h (0] 4C
Operation Time  |start as soon as the power is switched on or only while the run avail.
command is present. The maximum number displayed is 99999, after
which the value is reset to 0.
. Displays main cooling fan usage time in as a percentage of their .
U4-04 g&?};{é %1 :1?02: expected performance life. Parameter 04-03 can be used to reset this E/(;isl%gnal output 1% o 7E
monitor.
Capacitor Displays main circuit capacitor usage time in as a percentage of their No sienal output
U4-05 P expected performance life. Parameter 04-05 can be used to reset this|_ . & P 1% o 7C
Maintenance . avail.
monitor.
Displays the soft charge bypass relay maintenance time as a .
U4-06 Soft Charge Bypass percentage of the estimated product life. Parameter 04-07 can be used No signal output 1% o 7D6
Relay Maintenance t : : avail.
o reset this monitor.
. Displays IGBT usage time as a percent of expected performance life.|No signal output
U4-07 |IGBT Maintenance Parameter 04-09 can be used to reset this monitor. avail. 1% 0 D7
U4-08 ?eatsmk Displays the heatsink temperature. 10 V: 100 °C 1°C o 68
emperature
U4-09 |LED Check Lights all segments of the LED to verify that the display is working|No signal output _ 0 3C
properly. avail.
U4-13 |Peak Hold Current |Displays the peak hold current during run. él(ir?g:nlt\/lotor rated 0.01A o 7CF
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B.3 Defaults by Drive Capacity (02-04) and ND/HD (C6-01)

B.3 Defaults by Drive Capacity (02-04) and ND/HD (C6-01)

Table B.1 Single-Phase, 200 V Class Drives Default Settings by Drive Capacity and ND/HD Settings

No. Description Unit Default Settings
= Model CIMR-JU = BA0001 BA0002 BA0003
C6-01 Normal/Heavy Duty - HD | ND HD | ND HD | ND
02-04 Drive Model Selection Hex 30 31 32
= Motor rated power kW 0.1 0.2 0.2 0.4 0.4 0.75
C6-02 Carrier frequency - 4 7 4 7 4 7
E2-01 Motor rated current A 0.60 1.10 1.10 1.90 1.90 3.30
E2-02 Motor rated slip Hz 2.50 2.60 2.60 2.90 2.90 2.50
E2-03 Motor no-load current A 0.40 0.80 0.80 1.20 1.20 1.80
E2-05 Motor line-to-line resistance Q 35.98 20.56 20.56 9.842 9.842 5.156
_ 1\./[0mentary power loss ride-through s 0.1 0.1 0.1 0.1 0.1 0.1
ime
— Mom. power loss Baseblock time ] 0.2 0.2 0.2 0.2 0.2 0.3
No. Description Unit Default Settings
= Model CIMR-JU = BA0006 BA0010
C6-01 Normal/Heavy Duty - HD | HD | ND
02-04 Drive Model Selection Hex 33 34
C6-02 Carrier frequency - 4 7 3 7
E2-01 Motor rated current A 3.30 6.20 6.20 8.50
E2-02 Motor rated slip Hz 2.50 2.60 2.60 2.90
E2-03 Motor no-load current A 1.80 2.80 2.80 3.00
E2-05 Motor line-to-line resistance Q 5.156 1.997 1.997 1.601
= Momentary power loss ride-through time s 0.2 0.2 0.3 0.3
- Momentary power loss Baseblock time S 0.3 0.4 0.4 0.5
Table B.2 Three-Phase, 200 V Class Drives Default Settings by Drive Capacity and ND/HD Setting
No. Description Unit Default Settings
= Model CIMR-JU = 2A0001 2A0002 2A0004 2A0006 2A0010
C6-01 Normal/Heavy Duty - HD | ND | HD | ND | HD | ND | HD | ND | HD | ND
02-04 Drive Model Selection Hex 60 61 62 63 65
= Motor rated power kW 0.1 0.2 0.2 0.4 0.4 0.75 | 0.75 1.1 1.5 2.2
C6-02 Carrier frequency — 4 7 4 7 4 7 4 7 3 7
E2-01 Motor rated current 0.60 1.10 1.10 1.90 1.90 3.30 330 | 4.90 6.20 8.50
E2-02 Motor rated slip Hz 250 | 2.60 | 2.60 | 2.90 | 290 | 2.50 | 2.50 | 2.60 2.60 2.90
E2-03 Motor no-load current A 0.40 0.80 0.80 1.20 1.20 1.80 1.80 | 2.30 2.80 3.00
E2-05 Motor line-to-line resistance Q 3598 | 20.56 | 20.56 | 9.842 | 9.842 | 5.156 | 5.156 | 3.577 | 1.997 | 1.601
- Momentary power loss ride-through| ¢ 01 | o1 | o1 | o1 | o1 | o1 | 02 | 02 | 03 | 03
- [Momentary powerloss Baseblock | | g5 | 02 | 02 | 02 | 02 | 03 | 03 | 04 | 04 | 05
No. Description Unit Default Settings
= Model CIMR-JU = 2A0012 2A0020
C6-01 Normal/Heavy Duty - HD | ND HD | ND
02-04 Drive Model Selection Hex 66 68
= Motor rated power kW 2.2 3.0 3.7 5.5
C6-02 Carrier frequency - 3 7 3 7
E2-01 Motor rated current A 8.50 11.40 14.0 19.60
E2-02 Motor rated slip Hz 2.90 2.70 2.73 1.50
E2-03 Motor no-load current A 3.00 3.70 4.50 5.10
E2-05 Motor line-to-line resistance Q 1.601 1.034 0.771 0.399
— Momentary power loss ride-through time ] 0.5 0.5 1 1
— Momentary power loss Baseblock time ] 0.5 0.5 0.6 0.7
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Table B.3 Three-Phase 400 V Class Drives Default Settings by Drive Capacity and ND/HD Setting

No. Description Unit Default Settings
= Model CIMR-JU = 4A0001 4A0002 4A0004 4A0005
C6-01 Normal/Heavy Duty - HD | ND HD | ND HD | ND HD | ND
02-04 Drive Model Selection Hex 91 92 93 94
= Motor rated power kW 0.2 0.4 0.4 0.75 0.75 1.5 1.5 2.2
C6-02 Carrier frequency - 3 7 3 7 3 7 3 7
E2-01 Motor rated current A 0.60 1.00 1.00 1.60 1.60 3.10 3.10 4.20
E2-02 Motor rated slip Hz 2.50 2.90 2.90 2.60 2.60 2.50 2.50 3.00
E2-03 Motor no-load current A 0.40 0.60 0.60 0.80 0.80 1.40 1.40 1.50
E2-05 Motor line-to-line resistance Q 83.94 38.198 38.198 22.459 22.459 10.1 10.1 6.495
- Momentary power loss ride-through) 0.1 0.1 0.1 0.1 0.2 0.2 0.3 03
- Momentary power loss Baseblock | 0.2 0.2 0.2 03 03 0.4 0.4 0.5
No. Description Unit Default Setting
= Model CIMR-JU = 4A0007 4A0009 4A0011
C6-01 Normal/Heavy Duty - HD | ND HD | ND HD | ND
02-04 Drive Model Selection = 95 96 97
= Motor rated power kW 2.2 3.0 3.0 3.7 4.0 5.5
C6-02 Carrier frequency - 3 7 3 7 3 7
E2-01 Motor rated current A 4.20 5.70 5.70 7.00 7.00 9.80
E2-02 Motor rated slip Hz 3.00 2.70 2.70 2.70 2.70 1.50
E2-03 Motor no-load current A 1.50 1.90 1.90 2.30 2.30 2.60
E2-05 Motor line-to-line resistance Q 6.495 4.360 4.360 3.333 3.333 1.595
= Momentary power loss ride-through time ] 0.5 0.5 0.5 0.5 0.5 0.5
= Momentary power loss Baseblock time ] 0.5 0.5 0.5 0.6 0.6 0.7
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C.1 Section Safety

C.1 Section Safety

A DANGER

Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power supply
is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric shock,
wait at least one minute after all indicators are OFF and measure the DC bus voltage level to confirm safe level.

Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.
Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing and wear eye protection before beginning work
on the drive.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
Do not allow unqualified personnel to use equipment.
Failure to comply could result in death or serious injury.

Maintenance, inspection and replacement of parts must be performed only by authorized personnel familiar with installation,
adjustment and maintenance of AC drives.

Before wiring terminals, disconnect all power to the equipment.
The internal capacitor remains charged even after the power supply is turned off. The charge indicator LED will extinguish
when the DC bus voltage is below 50 Vdc. To prevent electric shock, wait at least one minute after all indicators are OFF
and measure the DC bus voltage level to confirm safe level.

Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.

A CAUTION
Crush Hazard

Do not carry the drive by the front cover.
Failure to comply may result in minor or moderate injury from the main body of the drive falling.

NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.

Check all the wiring to ensure that all connections are correct after installing the drive and connecting any other
devices.

Failure to comply could result in damage to the drive.
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C.2 MEMOBUS/Modbus Configuration

C.2 MEMOBUS/Modbus Configuration

Drives can be controlled from a PLC or other master device via serial communications after installing the interface for
MEMOBUS/Modbus communication (SI-485/J).

MEMOBUS/Modbus communication can be configured using one master (PLC) and a maximum of 255 slaves. The drive has
slave functionality only, meaning that serial communication is normally initiated from the master and responded to by the
slaves.

The master performs serial communications with only one slave at a time. The address or node for each slave must be set
beforehand so that the master can communicate with the slave at that address. A slave that receives a command from the master

will perform the specified function and then send a response back to the master.

Master (PLC or other)

Figure C.1 Connecting Multiple Drives to a PLC

YASKAWA ELECTRIC SIEP C710606 31A YASKAWA AC Drive — J1000 Technical Manual 197

MEMOBUS/Modbus
Communications

&)



C.3 Communication Specifications

C.3 Communication Specifications
MEMOBUS/Modbus specifications appear in the following table:

Item

Specifications

Interface

RS-422, RS-485

Communications Cycle

Asynchronous (Start-stop synchronization)

Communication Speeds
Available

1.2;2.4;4.8;9.6; 19.2; 38.4 kbps

Communication Parameters|Data length 8 bit (fixed)
Parity Select even, odd, or none
Stop bit 1 bit (fixed)

Protocol

MEMOBUS/Modbus (using RTU mode only)

Max Number of Slaves

255 drives (RS-485)
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C4 Connecting to a Network

C4

Connecting to a Network

This section explains the connection of a drive to a MEMOBUS/Modbus network and the network termination.

4@ Network Cable Connection

Follow the instructions below to connect the drive to a MEMOBUS/Modbus network.
1. With the power shut off, connect the communications cable to the drive and the master. Use the terminals shown in

the figure below for network cable connections.

/( DEE
: SiENs

S- Send (-)

S+ Send (+)

IG Shield Ground
R- Receive (-)
R+ Receive (+)

Figure C.2 Serial Communications Cable Connection Terminals

Note: Separate the communications cables from the main circuit cables and other wiring and power cables. Use shielded cables for the

NSANNAW N

communications cables, and properly shielded clamps to prevent problems with noise. When using RS-485 communications,
connect S+ to R+, and S- to R- as shown in the diagram below.

Check or set the terminating resistance at all slaves. Refer to Network Termination for Network Termination on
S1-485/J.

Switch the power on.

Set the parameters needed for serial communications (H5-01 through H5-07, -12, -13) using the LED operator.
Shut the power off and wait until the display on the LED operator goes out completely.

Turn the power back on.

The drive is now ready to begin communicating with the master.

€ Wiring Diagram for Multiple Connection

Figure C.3 and Figure C.4 explain the wiring diagrams for multiple connections using MEMOBUS/Modbus communication.
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C4 Connecting to a Network

B RS-485 Interface

Drive

S1-485/J

s2 }

]
Terminating
Register

Drive

S1-485/J

S2

Terminating [
Register
OFF

S1-485/J
sS2

Terminating [
Register
ON

Figure C.3 RS-485 Interface

Note: + Turn on the DIP switch at the SI-485/J that is located at the end of the network. Turn it off at all other slaves.
* Set H5-07 to “1” when using the RS-485 interface.

B RS-422 Interface

Drive

S1-485/J

S2

Terminating

Register
FF
’ Drive
S2
Terminating [
Register
OFF
- Drive
S1-485/J
S2

Terminating
Register

Figure C.4 RS-422 Interface

Note: <+ Turn on the DIP switch at the SI-485/] that is located at the end of the network. Turn it off at all other slaves.
* Set H5-07 to “0” when using the RS-485 interface.
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C4 Connecting to a Network

@ Network Termination

The two ends of the MEMOBUS/Modbus network line have to be terminated. The Interface for MEMOBUS/Modbus
Communication (SI-485/J) has a built in terminating resistance that can be enabled or disabled using DIP switch S2. If a drive
is located at the end of a network line, enable the terminating resistance by setting DIP switch S2 to the ON position. Disable
the terminating resistance on all slaves that are not located at the network line end. Figure C.5 llustrates the setting of DIP

switch S2.

DIP switch S2

(in the ON position) RS-422
or
RS-485 R+
DIP
switch
R- S2

terminal resistance (1/2 W, 110 Q)

Figure C.5 Serial Communications Terminal and DIP Switch S2
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C.5 MEMOBUS/Modbus Setup Parameters

C.5 MEMOBUS/Modbus Setup Parameters

4 MEMOBUS/Modbus Serial Communication
This section describes parameters necessary to set up MEMOBUS/Modbus communications.

B H5-01: Drive Slave Address
Sets the drive slave address used for MEMOBUS/Modbus communications.

Note: After changing this parameter, the power must be cycled to enable the new setting.

No. Name Setting Range Default
H5-01 Drive Slave Address 0 to FF <> IF

<1> If'the address is set to 0, no response will be provided during communications.

For serial communications to work, each individual slave drive must be assigned a unique slave address. Setting H5-01 to any
value besides 0 assigns the drive its address in the network. Slave address don't need to be assigned in sequential order, but
each address needs to be unique so that no two drives have the same address.

H H5-02: Communication Speed Selection
Sets the MEMOBUS/Modbus communications speed.

Note: After changing this parameter, the power must be cycled to enable the new setting.

No. Name Setting Range Default
H5-02 Communication Speed Selection 0to5 3

H5-02 Communication Speed
0 1200 bps

2400 bps

4800 bps

9600 bps

19200 bps

38400 bps

(O} NN OS N I O

H H5-03: Communication Parity Selection
Sets the parity used for MEMOBUS/Modbus communications.

Note: After changing this parameter, the power must be cycled to enable the new setting.

No. Name Setting Range Default
H5-03 Communication Parity Selection 0to2 0

Setting 0: No Parity

Setting 1: Even Parity

Setting 2: Odd Parity

B H5-04: Stopping Method after Communication Error

Selects the stopping method after a communications error (CE) has occurred.

No. Name Setting Range Default
H5-04 Stopping Method after Communication Error 0to3 3

Setting 0: Ramp to Stop Using Current Accel/Decel Time
Setting 1: Coast to Stop
Setting 2: Fast-stop Using C1-09

Setting 3: Alarm Only, Continue Operation
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C.5 MEMOBUS/Modbus Setup Parameters

B H5-05: Communication Fault Detection Selection
Enables or disabled the communication error (CE) detection for MEMOBUS/Modbus communications.

No. Name Setting Range Default
H5-05 Communication Fault Detection Selection Oorl 1

Setting 0: Disabled
No error detection. The drive continues operation.

Setting 1: Enabled
If the drive does not receive data from the master for longer than 2 s, then a CE fault will be triggered and the drive will operate
as determined by parameter H5-04.

B H5-06: Drive Transmit Wait Time

Sets the time the drive waits after receiving data from a master until responding data.

No. Name Setting Range Default
H5-06 Drive Transmit Wait Time 5to 65 ms 10 ms
PLC—Drive Drive—PLC PLC—Drive
Command message Response message Command message Time

24 bit length H5-06 setting

Figure C.6 Drive Transmit Wait Time Setting

B H5-07: RTS Control Selection

Enables or disables RTS control.
No. Name Setting Range Default
H5-07 RTS Control Selection Oorl 1

Setting 0: Disabled - RTS is Always ON
Use this setting when using RS-422 signals for communications.

Setting 1: Enabled - RTS Turns ON when Sending
Use this setting when using RS-485 signals for communications.

B H5-12: Run Command Method Selection
Selects the type of sequence used when the Run command source is set to MEMOBUS/Modbus communications (b1-02 = 2).

No. Name Setting Range Default
H5-12 Run Command Method Selection Oorl 0

Setting 0: FWD/Stop, REV/Stop
Setting bit 0 of MEMOBUS/Modbus register will start and stop the drive in the forward direction. Setting bit 1 will start and
stop the drive in reverse.

Setting 1: Run/Stop, FWD/REV
Setting bit 0 of MEMOBUS/Modbus register will start and stop the drive. Setting bit 1 changes the direction.
H H5-13 MEMOBUS Frequency Reference and Frequency Monitor Unit

No. Name Setting Range Default
H5-13 MEMOBUS Frequency Reference and Frequency Monitor Unit 0to3 0
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C.5 MEMOBUS/Modbus Setup Parameters

Setting 0: 0.1Hz /1
Setting 1: 01-03 based
Setting 2: 100% / 30000
Setting 3: 0.1% /1
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C.6 Drive Operations by MEMOBUS/Modbus

C.6 Drive Operations by MEMOBUS/Modbus

The drive operations that can be performed by MEMOBUS/Modbus communication depend on drive parameter settings. This
section explains the functions that can be used and related parameter settings.

@ Observing the Drive Operation

A PLC can perform the following actions with MEMOBUS/Modbus communications at any time regardless of parameter
settings (except H5-O10).
* Observe drive status and drive control terminal status from a PLC.

* Read and write parameters.

* Set and reset faults.
+ Set multi-function inputs. Inputs settings from the input terminals SO0 and from MEMOBUS/Modbus communications are

both linked by an OR operation.

@ Controlling the Drive

To start and stop the drive or set the frequency reference using MEMOBUS/Modbus communications, an external reference
must be selected and the parameters listed below must be adjusted accordingly.

Table C.1 Setting Parameters for Drive Control from MEMOBUS/Modbus

Parameter Name Required Setting
b1-01 Frequency Reference Selection 2
b1-02 Run Command Selection 2

Refer to b1-01: Frequency Reference Selection on page 75 and Refer to b1-02: Run Command Selection on page 76 for
details on external reference parameter selections.
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C.7 Communications Timing

C.7 Communications Timing

To prevent overrun in the slave drive, the master should wait a certain time between sending messages to the same drive. In
the same way, the slave drive must wait before sending response messages to prevent an overrun in the master. This section
explains the message timing.

4 Command Messages from Master to Drive

In order to prevent overrun and data loss, the master must wait between receiving a response and sending the same type of
command as before to the same slave drive. The minimum wait time depends on the command as shown in the table below.

Table C.2 Minimum Wait Time for Sending Messages

Command Type Example Minimum Wait Time
* Control command (Run, Stop)
1 + Set inputs/outputs 10 ms
* Read monitors and parameter values
2  Write parameters 50 ms <>
3 « Save changes using an Enter command 3to5s <>

<1> If'the drive receives command type 1 data during the minimum wait time, it will perform the command and then respond. However, if it receives
a command type 2 or 3 during that time, either a communication error will result or the command will be ignored.

PLC—Drive Drive—PLC PLC—Drive

[

Command message Response message Command message Time

<
24 bit IengthJ L Master Send

Wait Time

Figure C.7 Minimum Wait Time for Sending Messages

A timer should be set in the master to check how long it takes for the slave drive(s) to respond to the master. If no response
is received within a certain amount of time, the master should try resending the message.

€ Response Messages from Drive to Master

If the drive receives a command from the master, it will process the data received and wait for the time set in H5-06 until it
responds. Increase H5-06 if the drive response causes overrun in the master.

PLC—Drive Drive—PLC PLC—Drive

‘ Command message ‘ ‘ Response message ‘ ‘ Command message

[+t
24 bit length b s

setting

Time

Figure C.8 Minimum Response Wait Time
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C.8 Message Format

€ Message Content

In MEMOBUS/Modbus communications, the master sends commands to the slave, and the slave responds. The message
format is configured for both sending and receiving as shown below, and the length of data packets depends on the command
(function) content.

SLAVE ADDRESS
FUNCTION CODE
DATA
ERROR CHECK

& Slave Address

The slave address in the message defines the note the message is sent to. Use addresses between 0 and FFH. If a message with
slave address 0 is sent (broadcast), the command from the master will be received by all slaves. The slaves do not provide a
response to a broadcast type message.

€ Function Code

The three types of function codes are shown in the table below.

. Data Length (bytes)
Flg‘:é':" Function Name Command Message Response Message
Minimum Maximum Minimum Maximum
03H Read MEMOBUS/Modbus registers 8 8 7 37
08H Loopback test 8 8 8 8
10H Write to multiple MEMOBUS/Modbus registers 11 41 8 8
€ Data

Configure consecutive data by combining the MEMOBUS/Modbus register address (test code in case of a loopback test) and
the data the register contains. The data length changes depending on the command details.

A drive MEMOBUS/Modbus register always has a data length of two bytes. Therefore data written into drive registers must
also always have a length of two bytes. Register data read out from the drive will always consist of two bytes.

& Error Check

The drive uses a CRC-16 (cyclic redundancy check, checksum method) for checking data validity. Use the procedure described
below when calculating the CRC-16 checksum for command data or when verifying response data.

B Command Data

When the drive receives data, it calculates the CRC-16 checksum from the data and compares it to the CRC-16 value received
within the message. Both must match before a command is processed.

Aninitial value of FFFFH (i.e., all 16 bits equal 1) must be used for CRC-16 calculations for the MEMOBUS/Modbus protocol.
Calculate the CRC-16 checksum using the following steps:

* The starting value is FFFFH.

* Perform an XOR operation of this value and the slave address.

* Right shift the result.

* When the overflow bit of the shift operation becomes 1, perform an XOR operation of the result from step 3 above and the
fix value AOO1H.

* Repeat steps 3 and 4 until eight shift operations have been performed.

* After eight shift operations, perform an XOR operation with the result and the next data in the message (function code,
register address, data). Continue with steps 3 to 5 until the last data has been processed.

* The result of the last shift or XOR operation is the checksum.

YASKAWA ELECTRIC SIEP C710606 31A YASKAWA AC Drive — J1000 Technical Manual 207

MEMOBUS/Modbus
Communications

&)



C.8 Messag_je Format

The example in Table C.3 shows the CRC-16 calculation of the slave address 02H and the function code 03H, yielding the
result D140H.

Note: This example does not show the calculation for a complete MEMOBUS/Modbus command. Normally data would follow in the calculation.
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Table C.3 CRC-16 Checksum Calculation Example

Description Calculation Overflow Description Calculation Overflow
Initial Value (FFFFH) 1111 1111 1111 1111 Function Code 03H 0000 0000 0000 0011
Address 02H 0000 0000 0000 0010 XOR w result 1000 0001 0011 1101
XOR w initial value 1111 1111 1111 1101 Shift 1 0100 0000 1001 1110 1
Shift 1 0111 1111 1111 1110 1 XOR w AOOTH 1010 0000 0000 0001
XOR w A001H 1010 0000 0000 0001 XOR result 1110 0000 1001 1111
XOR result 1101 1111 1111 1111 Shift 2 0111 0000 0100 1111 1
Shift 2 01101111 11111111 1 XOR w AO0TH 1010 0000 0000 0001
XOR w A00O1H 1010 0000 0000 0001 XOR result 1101 0000 0100 1110
XOR result 1100 1111 11111110 Shift 3 0110 1000 0010 0111 0
Shift 3 01100111 1111 1111 0 Shift 4 0011 0100 0001 0011 0
Shift 4 00110011 11111111 1 XOR w AOO1H 1010 0000 0000 0001
XOR w AOO1H 1010 0000 0000 0001 XOR result 1001 0100 0001 0010
XOR result 1001 0011 1111 1110 Shift 5 0100 1010 0000 1001 0
Shift 5 0100 1001 1111 1111 0 Shift 6 0010 0101 0000 0100 1
Shift 6 00100100 1111 1111 1 XOR w AOOTH 1010 0000 0000 0001
XOR w AOOTH 1010 0000 0000 0001 XOR result 1000 0101 0000 0101
XOR result 1000 0100 1111 1110 Shift 7 0100 0010 1000 0010 1
Shift 7 010000100111 1111 0 XOR w A00TH 1010 0000 0000 0001
Shift 8 0010 0001 0011 1111 1 XOR result 1110 0010 1000 0011
XOR w A00O1H 1010 0000 0000 0001 Shift 8 0111 0001 0100 0001 1
XOR result 1000 0001 0011 1110 XOR w AOO1H 1010 0000 0000 0001
XOR result 1101 0001 0100 0000
Perform operations with next data (function code) CRC-16 1101 0001 0100 0000

D140H

Continue from here with next data.

Bl Response Data

To be sure that the data is valid, perform a CRC-16 calculation on the response message data as described above. Compare
the result to the CRC-16 checksum that was received within the response message. Both should match.
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C.9 Messag_;e Examples

C.9 Message Examples

Below are some examples of command and response messages.

€ Reading Drive MEMOBUS/Modbus Register Contents

Using the function code 03H (Read), a maximum of 16 MEMOBUS/Modbus registers can be read out at a time.

The following table shows message examples when reading status signals, error details, data link status, and frequency
references from the slave 2 drive.

Command Message Response Message (normal) Response Message (fault)
Slave Address 02H Slave Address 02H Slave Address 02H
Function Code 03H Function Code 03H Function Code 83H
. Upper 00H Data Quantity 08H Error Code 03H
No.
Starting No Lower 20H 1st storage Upper 00H CRC-16 Upper F1H
Data Quantit Upper 00H register Lower 65H Lower 31H
Y Lower 04H Next storage Upper 00H
register
CRC-16 Upper 45H g Lower 00H
Lower FOH Next storage Upper 00H
register Lower 00H
Upper 01H
Next storage PP
register Lower F4H
Upper AFH
CRC-16 Lower 82H

& Loopback Test

Function code 08H performs a loopback test. This test returns a response message with exactly the same content as the command
message and can be used to check the communications between the master and slave. User-defined test code and data values
can be set.

The following table shows a message example when performing a loopback test with the slave 1 drive.

Command Message Response Message (normal) Response Message (fault)

Slave Address 01H Slave Address 01H Slave Address 01H
Function Code 08H Function Code 08H Function Code 89H

Upper 00H Upper 00H Error Code 01H
Test Code Lower 00H Test Code Lower 00H CRC-16 Upper 86H
Data Upper ASH Data Upper ASH Lower 50H

Lower 37H Lower 37H

Upper DAH Upper DAH
CRC-16 Lower 8DH CRC-16 Lower 8DH
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€ Writing to Multiple Registers

Function code 10h allows the user to write multiple drive MEMOBUS/Modbus registers with one message. This process works
similar to reading registers, i.e., the address of the first register that is to be written and the data quantity must be set in the
command message. The data to be written must be consecutive so that the register addresses are in order, starting from the
specified address in the command message. The data order must be high byte, then lower byte.

The following table shows an example of a message where a forward operation has been set with a frequency reference of
60.0 Hz for the slave 1 drive.

Command Message Response Message (normal) Response Message (fault)
Slave Address 01H Slave Address 01H Slave Address 01H
Function Code 10H Function Code 10H Function Code 90H
. Upper 00H . Upper 00H Error Code 02H
Starting No. Lower 01H Starting No. Lower 01H CRC-16 Upper CDH
Data Quantit Upper 00H Data Quantit Upper 00H Lower CIH
Y [Lower 02H Y [Lower 02H
Number of Bytes 04H CRC-16 Upper 10H
Startine Data Upper 00H Lower 08H
£ Lower 01H
Upper 02H
Next Data Lower 531
Upper 63H
CRC-16 Lower 39H

Note: For the number of bytes in the command message, take double the number of the data quantity.

YASKAWA ELECTRIC SIEP C710606 31A YASKAWA AC Drive — J1000 Technical Manual

211

MEMOBUS/Modbus
Communications

&)



C.10 MEMOBUS/Modbus Data Table

C.10 MEMOBUS/Modbus Data Table

Table below lists all MEMOBUS/Modbus data. There are three types of data: command data, monitor data, and broadcast

data.

4 Command Data

It is possible to both read and write command data.

Note: Bits that are not used should be set to 0. Refrain from writing to reserved registers.

Register No. Contents
0000H Reserved
Operation Signals and Multi-function Inputs
bit 0 H5-12 = 0: Forward Run Command (0 = Stop, 1 = Forward Run)
H5-12 = 1: Run Command (0 = Stop, 1 = Run)
bit 1 H5-12 = 0: Reverse Run Command (0 = Stop, 1 = Reverse Run)
H5-12 = 1: Forward/Reverse (0 = Forward, 1 = Reverse)
bit 2 External Fault (EF0)
bit 3 Fault Reset
Multi-Function Input 1
0001H bit 4 Function is ComRef when H1-01 = 40 (Forward/Stop). Refer to d: Reference Settings on page 86 for
ComRef explanations.
Multi-Function Input 2
bit 5 Function is ComCtrl when H1-02 = 41 (Reverse/Stop). Refer to d: Reference Settings on page 86 for
ComCitrl explanations.
bit 6 Multi-Function Input 3
bit 7 Multi-Function Input 4
bit 8 Multi-Function Input 5
bit 9 to F Reserved
0002H Frequency Reference |Units are determined by parameter H5-13 (MEMOBUS frequency reference and frequency monitor unit).
0003H-0006H |Reserved
0007H Analog Output Terminal AM Setting (10 V /4000 H)
0008H Reserved
Settings for Multi-Function Digital Outputs
0009H bit 0 Contact Output (terminal MA/MB-MC)
bitltoF Reserved
000AH-000EH |Reserved
Control Selection Setting
000FH b%t 0toB Reserved .
bit C Enable Terminal S5 Input for Broadcast Data
bit D to F Reserved
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¥ Monitor Data

Monitor data can be read only.

Register No. Contents
Drive Status 1
bit 0 During Run
bit 1 During Reverse
bit 2 Drive Ready
bit 3 Fault
0020H bit 4 Data Setting Error
bit 5 Multi-Function Contact Output (terminal MA/MB-MC)
bit 6 to bit D Reserved
bit E ComRef status
bit F ComCtrl status
Fault Contents 1
bit 0 Overcurrent (0C)
bit 1 Overvoltage (ov)
bit 2 Drive Overload (oL2)
bit 3 Overheat 1 (oH1)
bit 4 Braking Resistor Overheat (rH)
bit 5,6 Reserved
0021H bit 7 EF0 to 5: External Fault
bit 8 CPFOO: Hardware Fault (includes oFx)
bit 9 Motor Overload (oL1), Overtorque Detection 1 (0L3)
bit A Reserved
bit B Main Circuit Undervoltage (Uv)
bit C Undervoltage (Uvl), Soft Charge Circuit Fault (Uv3)
bit D Output Phase Loss (LF), Input Phase Loss (PF)
bit E MEMOBUS/Modbus Communication Error (CE)
bit F Operator Connection Fault (oPr)
Data Link Status
bit 0 Writing data or switching motors
E:t ; Reserved
0022H bit 3 Upper or lower limit error
bit 4 Data conformity error
bit 5 Writing to EEPROM
bit 6 to bit F Reserved
0023H Frequency Reference, <>
0024H Output Frequency, <>
0025H Output Voltage Reference, 0.1 V units
0026H Output Current
0027H Reserved
0028H Reserved
Fault Contents 2
bit 0, 1 Reserved
bit 2 Input Phase Loss (PF)
0029H bit 3 Output Phase Loss (LF)
bit 4 Braking Resistor Overheat (rH)
bit 5 to bit F Reserved
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Register No. Contents
Alarm Contents1
bit 0 to bit 1 Reserved
bit 2 Run Command Input Error (EF)
bit 3 Drive Baseblock (bb)
bit 4 Overtorque Detection 1 (0L3)
002AH bit 5 Heatsink Overheat (oH)
bit 6 Overvoltage (ov)
bit 7 Undervoltage (Uv)
bit 8 Reserved
bit 9 MEMOBUS/Modbus Communication Error (CE)
bit Ato F Reserved
Input Terminal Status
bit 0 Terminal S1 Closed
bit 1 Terminal S2 Closed
002BH bit 2 Terminal S3 Closed
bit 3 Terminal S4 Closed
bit 4 Terminal S5 Closed
bit 5 to bit F Reserved
Drive Status 2
bit 0 During Run
bit 1 Zero Speed
bit 2 Speed Agree
bit 3 User Speed Agree
bit 4 Frequency Detection 1
bit 5 Frequency Detection 2
bit 6 Drive Ready
002CH bit 7 During Undervoltage
bit 8 During Baseblock
bit 9 Frequency Reference from Operator Keypad
bit A Run Command from Operator Keypad
bit B Overtorque
bit C, D Reserved
bit E Fault
bit F Communication Timeout
Output Terminal Status
002DH bit 0 Multi-Function Contact Output (terminal MA/MB-MC)
bit 1 to bit F Reserved
002EH to 0030H |Reserved
0031H DC Bus Voltage, 1 Vdc units
0032H to 0033H  |Reserved
0034H Product Code 1 [ASCII], Product Type (JO for J1000)
0035H to 003CH [Reserved
Communications Error Contents <>
bit 0 CRC Error
bit 1 Data Length Error
bit 2 Reserved
003DH bit 3 Parity Error
bit 4 Overrun Error
bit 5 Framing Error
bit 6 Timeout
bit 7 to bit F Reserved
003EH Reserved
003FH Output Frequency [0.01% units
0040H to 007EH  |Used for various monitors U1-O0O. Refer to U: Monitors on page 191 for parameter details.
007FH Alarm Code, Refer to Alarm Register Contents on page 217 for alarm codes.
Used for monitors U2-0000. Refer to U: Monitors on page 191 for parameter details and Refer to Fault History Contents on
a1 \page 217 for register value descriptions.
0098H High Word of Accumulated Operation Time Monitor (U4-01)
0099H Low Word of Accumulated Operation Time Monitor (U4-01)
009AH to 009BH [Reserved
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00ABH Drive Rated Current
00ACH to 00B5H |Reserved
00B6H gg‘}g‘;f;‘fg}eference After 14 019% units
00B7H Reserved
00BSH Frequency Reference [0.01% units
00B9H to 00BEH |Reserved
00BFH oPE Error Number
Fault contents 1
bit 0 Reserved
bit 1 Undervoltage (Uvl)
bit 2 Reserved
bit 3 Soft Charge Circuit Fault (Uv3)
bit4, 5 Reserved
bit 6 Overcurrent (0C)
00COH bit 7 Overvoltage (ov)
bit 8 Reserved
bit 9 Heatsink Overheat (oH1)
bit A Motor Overload (oL1)
bit B Drive Overload (oL2)
bit C Overtorque Detection 1 (0L3)
bitD, E Reserved
bit F Braking Resistor Overheat (rH)
Fault contents 2
bit 0 External Fault at input terminal S3 (EF3)
bit 1 External Fault at input terminal S4 (EF4)
bit 2 External Fault at input terminal S5 (EF5)
bit 3 to 9 Reserved
00C1H bit A Input Phase Loss (PF)
bit B, C Reserved
bit D Digital Operator Connection Fault (oPr)
bit E EEPROM Write Error (Err)
bit F Reserved
Fault contents 3
bit 0 MEMOBUS/Modbus Communication Error (CE)
00C2H bit1to5 Reserved
bit 6 MEMOBUS/Modbus Communication Option External Fault (EF0)
bit 7to E Reserved
bit F Hardware fault (includes oFx)
00C3H Reserved
Fault contents 5
bit 0 Reserved
bit 1 External Fault 1, input terminal S1 (EF1)
00C4H bit 2 External Fault 2, input terminal S2 (EF2)
bit 3, 4 Reserved
bit 5 Current Offset Fault (CoF)
bit 6 to F Reserved
00CSH to 00C7H  |Reserved
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C.10 MEMOBUS/Modbus Data Table

Alarm contents 2
bit 0 Undervoltage (Uv)
bit 1 Overvoltage (ov)
bit 2 Heatsink Overheat (oH)
bit 3 Reserved
bit 4 Overtorque 1 (oL3)

00C8H bit 5 Reserved
bit 6 Run Commands Input Error (EF)
bit 7 Drive Baseblock (bb)
bit 8 External Fault 3, input terminal S3 (EF3)
bit 9 External Fault 4, input terminal S4 (EF4)
bit A External Fault 5, input terminal S5 (EF5)
bit Bto F Reserved
Alarm contents 3
bit 0, 1 Reserved
bit 2 Digital Operator Connection Fault (oPr)
bit 3 MEMOBUS/Modbus Communication Error (CE)

00C9H bit 4 Reserved
bit 5 Serial Communication Transmission Error (CALL)
bit 6 Motor Overload (oL1)
bit 7 Drive Overload (oL2)
bit §to F Reserved
Alarm contents 5
bit 0 to 7 Reserved

00CBH bit 8 External Fault 1 (input terminal S1) (EF1)
bit 9 External Fault 2 (input terminal S2) (EF2)
bitAtoF Reserved

00CCH-00CFH  |Reserved

CPF Contents 1
bit 0, 1 Reserved
bit 2 A/D Conversion Error (CPF02)
bit3to5 Reserved
bit 6 EEPROM data fault (CPF06)
bit 7 Reserved

00DOH bit 8 EEPROM Serial Communications Fault (CPF08)
bit 9 to A Reserved
bit B RAM Fault (CPF11)
bit C FLASH Memory Fault (CPF12)
bit D Reserved
bit E Control Circuit Fault (CPF14)
bit F Reserved
CPF Contents 2
bit 0 Reserved
bit 1 Timing Fault (CPF17)
bit 2 Control Circuit Fault (CPF18)

00D1H bit 3 to 5 Reserved
bit 6 A/D Conversion Fault (CPF22)
bit 7 PWM Feedback Fault (CPF23)
bit 8 Drive capacity signal fault (CPF24)
bit9to F Reserved

00D2H to 00FBH |Reserved

<1> Units are determined by parameter H5-13.

<2> The contents of a communication error are saved until the fault is reset.

€ Broadcast Messages

Data can be written from the master to all slave devices at the same time.

The slave address in a broadcast command message must be set to 00H. All slaves will receive the message, but will not

respond.
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Register No. Contents

Digital Input Command
bit 0 Forward Run (0: Stop 1: Run)
bit 1 Direction Command (0: Forward, 1: Reverse)
bit 2, 3 Reserved

0001H bit 4 External Fault (set by H1-01)
bit 5 Fault Reset (set by H1-02)
bit 6 to B Reserved
bit C Multi-Function Digital Input S5
bitD to F Reserved

0002H Frequency Reference 30000/100%

@ Fault History Contents
The table below shows the fault codes that can be read out by MEMOBUS/Modbus commands from the U2-0100 monitor

parameters.
Table C.4 Fault History Register Contents
Fault Code Fault Name Fault Code Fault Name
0002H Undervoltage (Uvl) 0042H External Fault 1, input terminal S1 (EF1)
0004H Soft Charge Circuit Fault (Uv3) 0043H External Fault 2, input terminal S2 (EF2)
0007H Overcurrent (0C) 0046H Current Offset Fault (CoF)
0008H Overvoltage (ov) 0083H A/D Conversion Error (CPF02)
000AH |Heatsink Overheat (oH1) o087 |Drive specification mismatch during Terminal Board or
000BH Motor Overload (oL1) 0089H EEPROM Serial Communication Fault (CPF08)
000CH Drive Overload (oL2) 008CH RAM fault (CPF11)
000DH Overtorque Detection 1 (oL3) 008DH Flash memory circuit exception (CPF12)
0010H Braking Resistor Overheat (rH) 008FH Control Circuit Fault (CPF14)
0011H External Fault at input terminal S3 (EF3) 0092H Timing Fault (CPF17)
0012H External Fault at input terminal S4 (EF4) 0093H Control Circuit Fault (CPF18)
0013H External Fault at input terminal S5 (EF5) 0095H Hardware fault at power up (CPF20)
001BH Input Phase Loss (PF) 0096H Hardware fault at communication start up (CPF21)
001CH Output Phase Loss (LF) 0097H A/D Conversion Fault (CPF22)
001EH Digital Operator Connection (oPr) 0098H PWM Feedback Fault (CPF23)
001FH EEPROM Write Error (Err) 0099H Drive capacity signal fault (CPF24)
0021H MEMOBUS/Modbus Communication Error (CE) 0101H Option compatibility error (0FA00)
0027H PROFIBUS-DP Option External Fault (EF0)

€ Alarm Register Contents
The table below shows the alarm codes that can be read out from MEMOBUS/Modbus register 007FH.
Table C.5 Alarm Register 007FH Contents

Alarm Code Fault Name Alarm Code Fault Name
0001H Undervoltage (Uv) 000BH External Fault 5, input terminal S5 (EF5)
0002H Overvoltage (ov) 0014H MEMOBUS/Modbus Communication Error (CE)
0003H Heatsink Overheat (oH) 0017H Motor Overload (oL1)
0005H Overtorque 1 (0L3) 0018H Drive Overload (oL2)
0007H Run commands input error (EF) 0020H MEMOBUS/Modbus Test Mode Fault (SE)
0008H Drive Baseblock (bb) 0039H External Fault (input terminal S1) (EF1)
0009H External Fault 3, input terminal S3 (EF3) 003AH External Fault (input terminal S2) (EF2)
000AH External Fault 4, input terminal S4 (EF4)
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C.11 Changing Drive Parameters

C.11 Changing Drive Parameters
This section describes how the drive handles parameter changes by MEMOBUS/Modbus.

@ Drive Operations on Parameter Change

When drive parameters are changed by MEMOBUS/Modbus communication, the drive performs the following operations:

» The upper/lower limit of the parameter changed is checked. If the new value is out of range, the old value remains active.
* Parameter settings are refreshed in the RAM, i.e., the parameter change is activated immediately.

* The default settings of related parameters are changed.

* If multiple registers are written and only one data is invalid, all data sent are discarded.

If no Enter command is sent, parameter changes will be lost if the power is switched off.

@ Issuing an Enter Command

If parameters are changed from a PLC using MEMOBUS/Modbus communication the values are changed in the drive RAM
only. When the power is turned off all changes will be lost. An Enter command can be sent to save changes in the EEPROM
(non-volatile memory) and thereby prevent the loss of parameter settings. In order to perform an Enter command "0" must be
written in register number 900H. This register is "write only".

Table C.6 Enter Command

Register No. Description
0900H Writes data into the EEPROM (non-volatile memory). Parameter changes remain even if the power supply is cycled.

Note: Because the EEPROM can be written to a maximum of 100,000 times, refrain from writing to the EEPROM too often. The Enter command
registers are write-only. Consequently, if these registers are read, then the register address will be invalid (Error code: 02H). An Enter command
is not required if reference or broadcast data are sent to the drive.
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C.12 Communication Errors

€ MEMOBUS/Modbus Error Codes

A list of MEMOBUS/Modbus errors appears below.
When an error occurs, remove whatever caused the error and restart communications.

Error Name
Cause

Error Code

Function Code Error
» Attempted to set a function code from a PLC other than 03H, 08H, and 10H.
Register Number Error

02H + A register number specified in the command message does not exist.
» Attempted to send a broadcast message using other register numbers than 0001H or 0002H.

Bit Count Error

03H » Read data or write data is greater than 16 bits. Invalid command message quantity.
* In a write message, the “Number of Data Items” contained within the message does not equal twice the amount of data words
(i.e., the total of Data 1+ Data 2, etc.).

Data Setting Error

01H

21H » Control data or parameter write data is outside the allowable setting range.
» Attempted to write a contradictory parameter setting.
Write Mode Error
22H  Attempted to write while the drive was operating to a parameter that cannot be written to during run.

* During an EEPROM data error (CPF06), the master attempted to write to a parameter other than A1-00 to -05, E1-03, or 02-04.
» Attempted to write to read-only data.
DC Bus Undervoltage Write Error

23H * Attempted to write from the master during an undervoltage fault (Uv1).
» Attempted to execute and Enter command during Uv1.

Write Error During Parameter Process
» Master attempted writing to the drive while the drive was processing parameter data.

24H

@ Slave Not Responding

In the following situations, the slave drive will ignore the command message sent from the master, and not send a response

message:

* When a communications error (overrun, framing, parity or CRC-16) is detected in the command message.

* When the slave address in the command message and the slave address in the drive do not match (remember to set the slave
address for the drive using H5-01).

» When the gap between two blocks (8 bit) of a message exceeds 24 bits.

* When the command message data length is invalid.

Note: If the slave address specified in the command message is 00H, all slaves execute the write function, but do not return response messages to
the master.
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C.13 Self-Diagnostics

C.13 Self-Diagnostics

The drive has a built-in self-diagnosing function of the serial communication interface circuits. To perform the self-diagnosis
function, use the following procedure.

DANGER! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply will result in death or
serious injury. Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power supply
is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric shock, wait at least
one minute after all indicators are OFF and measure the DC bus voltage level to confirm safe level.

1.

Turn on the power to the drive.

Note the present terminal S5 function selection setting (H1-05) and set it for the communications test mode (H1-05
= 67).

Turn off the power to the drive.

With the power off, wire the drive as shown in the figures below.

Check and note the setting of DIP switch S3. Set it to NPN if it is in the PNP position.

Attach the SI-485/J option to the drive. Wire R+ and S+, R- and S-.

QOO D @‘@‘@
s1]s2]s3]s4]ss]sc] a]+v]ac]am]ac MA | M8 | MO

== [=1=1=]

Figure C.10 Terminal Connections for Communication Self-Diagnostics

Turn on the drive.
During normal operation, the drive will display PASS. This indicates that the communications test mode is operating
normally.

When a fault occurs, the drive will display “CE” on the keypad display.
Turn off the power supply

10 Remove the wire jumpers from terminal R+, R-, S+, S- and, S5-SC and set back DIP switch S3 to its original position.

Set terminal S5 to its original function.

11. Return to normal operation.

220

YASKAWA ELECTRIC SIEP C710606 31A YASKAWA AC Drive — J1000 Technical Manual



Appendix: D

Standards Compliance

This appendix explains the guidelines and criteria for maintaining CE and UL standards.
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D.3 UL STANDARDS.......c ettt s s s 229

D.4 USER SETTING TABLE
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D.1 Section Safety

D.1 Section Safety

A DANGER
Electrical Shock Hazard

Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

Electrical Shock Hazard
Do not operate equipment with covers removed.
Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall covers or
shields before operating the drives and run the drives according to the instructions described in this manual.

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by contacting the motor case.
Do not touch any terminals before the capacitors have fully discharged.

Failure to comply could result in death or serious injury.

Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric
shock, wait at least one minute after all indicators are off and measure the DC bus voltage level to confirm safe level.

Do not allow unqualified personnel to perform work on the drive.
Failure to comply could result in death or serious injury.

Installation, maintenance, inspection, and servicing must be performed only by authorized personnel familiar with
installation, adjustment and maintenance of AC drives.

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before beginning work
on the drive.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.

Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.
Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.
Attach the drive to metal or other noncombustible material.
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NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.

Never connect or disconnect the motor from the drive while the drive is outputting voltage.

Improper equipment sequencing could result in damage to the drive.

Do not use unshielded cable for control wiring.

Failure to comply may cause electrical interference resulting in poor system performance. Use shielded twisted-pair wires
and ground the shield to the ground terminal of the drive.

Do not allow unqualified personnel to use the product.

Failure to comply could result in damage to the drive or braking circuit.

Carefully review instruction manual TOBPC72060000 when connecting a braking option to the drive.

Do not modify the drive circuitry.

Failure to comply could result in damage to the drive and will void warranty.

Yaskawa is not responsible for modification of the product made by the user. This product must not be modified.

Check all the wiring to ensure that all connections are correct after installing the drive and connecting other devices.

Failure to comply could result in damage to the drive.
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D.2 European Standards

D.2 European Standards

C€

Figure D.1 CE Mark

The CE mark indicates compliance with European safety and environmental regulations and is required for engaging in business
and commerce in Europe.

European standards include the Machinery Directive for machine manufacturers, the Low Voltage Directive for electronics
manufacturers and the EMC guidelines for controlling noise.

This drive displays the CE mark based on the EMC guidelines and the Low Voltage Directive.

* EMC Guidelines: 2004/108/EC
* Low Voltage Directive: 2006/95/EC

€ CE Low Voltage Directive Compliance

This drive has been tested according to IEC61800-5-1:2007, and it fully complies with the Low Voltage Directive.

To comply with the Low Voltage Directive, be sure to meet the following conditions when combining this drive with other
devices:

B Area of Use

Do not use drives in areas with pollution higher than severity 2 and overvoltage category 3 in accordance with IEC664.

B Installing Fuses on the Input Side
Always install input fuses. Select fuses according to Table D.1.

Table D.1 Recommended Input Fuse Selection

Drive Model Class T Fuses
CIMR-JO Model | Fuse Ampere Rating
200 V Class Single-Phase Drives
BA0001 A6T15 15
BA0002 A6T20 20
BA0003 A6T20 20
BA0006 A6T40 40
BA0010 A6T40 40
200 V Class Three-Phase Drives
2A0001 A6T10 10
2A0002 A6T10 10
2A0004 A6T15 15
2A0006 A6T20 20
2A0010 A6T25 25
2A0012 A6T30 30
2A0020 A6T40 40
400 V Class Three-Phase Drives
4A0001 A6T10 10
4A0002 A6T10 10
4A0004 A6T20 20
4A0005 A6T25 25
4A0007 A6T25 25
4A0009 A6T25 25
4A0011 A6T30 30
H Grounding

The drive is designed to be used in T-N (grounded neutral point) networks. If installing the drive in other types of grounded
systems, contact your dealer or Yaskawa for instructions.
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€@ EMC Guidelines Compliance
This drive is tested according to IEC61800-3:2004 and it complies with the EMC guidelines.

B EMC Filter Installation

The following conditions must be met to ensure continued compliance with guidelines. Refer to EMC Filters on page 227
for EMC filter selection.
Installation Method
Verify the following installation conditions to ensure that other devices and machinery used in combination with this drive
also comply with EMC guidelines.

1. Install an EMC noise filter to the input side specified by Yaskawa for compliance with European standards.

2. Place the drive and EMC noise filter in the same enclosure.
3. Use braided shield cable for the drive and motor wiring or run the wiring through a metal conduit.
4. Keep wiring as short as possible. Ground the shield on both the drive side and the motor side.

A - Drive D - Metal conduit
B - 20 m max cable length between drive and motor E - Ground wire should be as short as possible.
C - Motor

Figure D.2 Installation Method

5. Ground the largest possible surface area of the shield to the metal conduit when using braided shield cable. Yaskawa
recommends using a cable clamp.

A - Braided shield cable C - Cable clamp (conductive)
B - Metal panel
Figure D.3 Ground Area
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Three-Phase 200 V / 400 V Class

‘ E
L3, L1
AL
H E
[
] AN
D
/
I C — 9]
H & F
L.
Ok
A — Ground the cable shield F — Motor cable (braided shield cable, max. 20 m)
B — Enclosure panel G - Motor
C - Metal plate H - Cable clamp
D - Grounding surface (remove any paint or sealant) | — Max. distance between drive and noise filter
E — Drive J — EMC noise filter

Figure D.4 EMC Filter and Drive Installation for CE Compliance
(Three-Phase 200 V / 400 V Class)
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Single-Phase 200 V Class

moow>»
|

Ground the cable shield

Enclosure panel
Metal plate

Grounding surface (remove any paint or sealant) | —

Drive

F -
G - Motor

H - Cable clamp

Wiring distance as short as possible
EMC noise filter

J -

Figure D.5 EMC Filter and Drive Installation for CE Compliance (Single-Phase 200 V Class)

B EMC Filters
The drive should be installed with the EMC filters listed below in order to comply with the EN 61800-3, category C1

Motor cable (braided shield cable, max. 20 m)

requirements.
Table D.2 EN 61800-3 Category C1 Filters
Filter Data (Manufacturer: Schaffner)
Drive . . . Drive Filter
CIMR-JOI Tvpe Rated Weight D|menS|on_s Y x X Metnin Mountin
yp Current (A) (Ib) [W x L x H] (in) S?:l:evtv A? gtl:lretwg
200 V Single-Phase Units
BA0001 FS23638-10-07 10 0.97 28x6.7x1.8 2.0x6.1 M4 M5
BA0002 FS23638-10-07 10 0.97 28x6.7x1.8 2.0x6.1 M4 M5
BA0003 FS23638-10-07 10 0.97 28x6.7x1.8 2.0x6.1 M4 M5
BA0006 FS23638-20-07 20 1.65 44x6.7x2.0 3.6x6.1 M4 M5
BA0010 FS23638-20-07 20 1.65 44x6.7x2.0 3.6x6.1 M4 M5
200 V Three-Phase Units
2A0001 FS23637-8-07 7.3 0.88 28x6.7x1.6 2.0x6.1 M4 M5
2A0002 FS23637-8-07 7.3 0.88 28x6.7x1.6 2.0x6.1 M4 M5
2A0004 FS23637-8-07 73 0.88 28x6.7x1.6 20x6.1 M4 M5
2A0006 FS23637-8-07 73 0.88 28x6.7x1.6 2.0x6.1 M4 M5
2A0010 FS23637-14-07 14 1.28 44x6.7x1.8 3.6x6.1 M4 M5
2A0012 FS23637-14-07 14 1.28 44x6.7x1.8 3.6x6.1 M4 M5
2A0020 FS23637-24-07 24 1.98 57x69x2.0 4.7x6.1 M4 M5
400 V Three-Phase Units
4A0001 FS23639-5-07 5 1.10 44x6.7x1.8 3.6x6.1 M4 M5
4A0002 FS23639-5-07 5 1.10 44x6.7x1.8 3.6x6.1 M4 M5
4A0004 FS23639-5-07 5 1.10 44x6.7x1.8 3.6x6.1 M4 M5
4A0005 FS23639-10-07 10 1.54 44x6.7x1.8 3.6x6.1 M4 M5
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Filter Data (Manufacturer: Schaffner)
Drive . . . Drive Filter
CIMR-JOI T Rated | Weight Dimensions Y x X Mountin Mountin
yp Current (A)| (Ib) [W x L x H] (in) Screw A? Screwg
4A0007 FS23639-10-07 10 1.54 44x6.7x1.8 3.6x6.1 M4 M5
4A0009 FS23639-10-07 10 1.54 44x6.7x1.8 3.6x6.1 M4 M5
4A0011 FS23639-15-07 15 1.98 57x69x2.0 47x6.3 M4 M5
H
&
e
LINE
1| o
LOAD
A
an A
¥, PE
Figure D.6 EMC Filter Dimensions
Bl DC Reactors for EN 61000-3-2 Compliance
Table D.3 DC Reactors for Harmonics Reduction
Drive Model DC Reactor
CIMR-JO Model | Rating
200V Three-Phase Units
2A0004 54 A
2A0006 UZDA-B 8 mH
400 V Three-Phase Units
4A0002 32A
4A0004 UZDA-B 28 mH

Note: Contact Yaskawa for information about DC reactors for other models.
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D.3 UL Standards

D.3 UL Standards

The UL/cUL mark applies to products in the United States and Canada indicates that UL has performed product testing and
evaluation and determined that their stringent standards for product safety have been met. For a product to receive UL
certification, all components inside that product must also receive UL certification.

CUS

LISTED

Figure D.7 UL/cUL Mark

& UL Standards Compliance
This drive is tested in accordance with UL standard UL508C, E131457 and complies with UL requirements. The following

conditions must be met to maintain compliance when using this drive in combination with other equipment:

H Installation Area

Do not install the drive to an area greater than pollution severity 2 (UL standard).

B Main Circuit Terminal Wiring

Yaskawa recommends using UL-listed copper wires (rated at 75 °C) and closed-loop connectors or CSA-certified ring
connectors sized for the selected wire gauge to maintain proper clearances when wiring the drive. Use the correct crimp tool
to install connectors per manufacturer recommendation. Table D.4 lists a suitable closed-loop connector manufactured by JST

Corporation.
Table D.4 Closed-Loop Crimp Terminal Size (JIS C 2805) (same for 200 V and 400 V)
Wire Gauge Terminal Crimp Terminal Tightening Torque
mm? (AWG) Screws Model Numbers N m (Ib to in.)
M3.5 R1.25-3.5 0.8t01.0(7.1t08.9)
0.75(18) M4 R1.25-4 1.2 to 1.5 (10.6 to 13.3)
1.25 (16) M3.5 R1.25-3.5 0.8t01.0 (7.1 t08.9)
M4 R1.25-4 1.2 to 1.5 (10.6 to 13.3)
2(14) M3.5 R2-3.5 0.8to0 1.0 (7.1 to 8.9)
M4 R2-4 1.2 to 1.5 (10.6 to 13.3)
3.5/5.5 (12/10) M4 R5.5-4 1.2 to 1.5 (10.6 to 13.3)

Note:

temperature of 75 °C 600 Vac UL-approved vinyl-sheathed insulation.

Table D.5 Recommended Input Fuse Selection

Use crimp insulated terminals or insulated shrink tubing for wiring connections. Wires should have a continuous maximum allowable

Drive Model Class T Fuses Class L Fuses
CIMR-JO Model |  Fuse Ampere Rating Model |  Fuse Ampere Rating
200 V Class Single-Phase Drives
BA0001 A6T15 15 CR6L-20/UL 20
BA0002 A6T20 20 CR6L-30/UL 30
BA0003 A6T20 20 CR6L-50/UL 50
BA0006 A6T40 40 CR6L-75/UL 75
BA0010 A6T40 40 CR6L-100/UL 100
200 V Class Three-Phase Drives
2A0001 A6T10 10 CR6L-20/UL 20
2A0002 A6T10 10 CR6L-20/UL 20
2A0004 A6T15 15 CR6L-20/UL 20
2A0006 A6T20 20 CR6L-30/UL 30
2A0010 A6T25 25 CR6L-50/UL 50
2A0012 A6T30 30 CR6L-50/UL 50
2A0020 A6T40 40 CR6L-75/UL 75
400 V Class Three-Phase Drives
4A0001 A6T10 10 CR6L-20/UL 20
4A0002 A6T10 10 CR6L-20/UL 20
4A0004 A6T20 20 CR6L-50/UL 50
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Drive Model Class T Fuses Class L Fuses
CIMR-JO Model Fuse Ampere Rating Model Fuse Ampere Rating
4A0005 A6T25 25 CRO6L-50/UL 50
4A0007 A6T25 25 CR6L-50/UL 50
4A0009 A6T25 25 CR6L-50/UL 50
4A0011 A6T30 30 CR6L-50/UL 50

B Low Voltage Wiring for Control Circuit Terminals

Wire low voltage wires with NEC Class 1 circuit conductors. Refer to national state or local codes for wiring. Use a class 2
(UL regulations) power supply for the control circuit terminal.

Table D.6 Control Circuit Terminal Power Supply
Input / Output Terminal Signal Power Supply Specifications

. . L Use the internal power supply of the drive. Use class 2 for|
Multi-function digital inputs S1, S2, S3, S4, S5, SC external power supply.

V. AL AC Use the internal power supply of the drive. Use class 2 for
> external power supply.

Main frequency reference

B Drive Short-Circuit Rating

This drive has undergone the UL short-circuit test, which certifies that during a short circuit in the power supply the current
flow will not rise above 30,000 amps maximum at 240 V for 200 V class drives and 480 V for 400 V class drives.

» The MCCB and breaker protection and fuse ratings shall be equal to or greater than the short-circuit tolerance of the power
supply being used.

» Suitable for use on a circuit capable of delivering not more than 30,000 RMS symmetrical amperes for 240 V in 200 V class
drives (up to 480 V for 400 V class drives) motor overload protection.

@ Drive Motor Overload Protection

Set parameter E2-01 (motor rated current) to the appropriate value to enable motor overload protection. The internal motor
overload protection is UL listed and in accordance with the NEC and CEC.

B E2-01 Motor Rated Current
Setting Range: Model Dependent
Default Setting: Model Dependent

Parameter E2-01 (motor rated current) protects the motor if parameter L1-01 is not set to 0 (default is 1, standard induction
motor protection enabled).

B L1-01 Motor Overload Protection Selection

The drive has an electronic overload protection function (oL1) based on time, output current and output frequency, which
protects the motor from overheating. The electronic thermal overload function is UL-recognized, so it does not require an
external thermal overload relay for single motor operation.

This parameter selects the motor overload curve used according to the type of motor applied.

Table D.7 Overload Protection Settings

Setting Description
0 Disabled
1 Std Fan Cooled (< 10:1 motor) (default setting)
2 Standard Blower Cooled (10:1 motor)

Disable the electronic overload protection (L1-01 = 0: Disabled) and wire each motor with its own motor thermal overload
when connecting the drive to more than one motor for simultaneous operation.

Enable the motor overload protection (L1-01 =“1" or “2”’) when connecting the drive to a single motor unless there is another
means of preventing motor thermal overload. The electronic thermal overload function causes an oL 1 fault, which shuts off
the output of the drive and prevents additional overheating of the motor. The motor temperature is continually calculated as

long as the drive is powered up.

Setting L.1-01 = 1 selects a motor with limited cooling capability below rated (base) speed when running at 100% load. The
oL1 function derates the motor when it is running below base speed.
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Setting L1-01 = 2 selects a motor capable of cooling itself over a 10:1 speed range when running at 100% load. The oL1
function derates the motor when it is running at 1/10 or less of its rated speed.

B L1-02 Motor Overload Protection Time

Setting Range: 0.1 to 5.0 Minutes

Factory Default: 1.0 Minutes

The L1-02 parameter sets the allowed operation time before the oL 1 fault occurs when the drive is running at 60 Hz and 150%
of the full load amp rating (E2-01) of the motor. Adjusting the value of L1-02 can shift the set of oL.1 curves up the Y-axis of
the diagram below but will not change the shape of the curves.

Time (min)
10 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

7V e

[ P R W

Cold Start

£ 1 D SR | Y S,
I P o —~— Hot Start
0.1 3 Motor Current (%)

0 100 150 200 (E2-01=100 %)

Figure D.8 Motor Overload Protection Time

YASKAWA ELECTRIC SIEP C710606 31A YASKAWA AC Drive — J1000 Technical Manual 231

a Standards Compliance



D.4 User Setting_j Table

D.4 User Setting Table

User User
No. Name Setting No. Name Setting
A1-01  [Access Level Selection E1-10  |[Minimum Output Frequency Voltage
A1-03 |Initialize Parameters E2-01 Motor Rated Current
A1-04  |Password 1 E2-02  |Motor Rated Slip
A1-05 [Password 2 E2-03  |Motor No-Load Current
b1-01 Frequency Reference Selection 1 E2-05  |Motor Line-to-Line Resistance
b1-02  [Run Command Selection 1 HI-01 Multi-Function Digital Input Terminal S1
bl1-03  |Stopping Method Selection F unction Selhect101.1 : :
bl1-04  [Reverse Operation Selection H1-02 llé/lUItl',F unSCtion Digital Input Terminal S2
b1-07  |Local/Remote Run Selection l\/llml(t:'n;n fi'ecn]gr} il Inout Terminal S3
- — ulti-Function Digital Input Termina
b1-08 Run Command Selection while in H1-03 Function Selection
Programming Mode Multi-Function Digital Input Terminal S4
- ) ulti-Function Digital Input Termina
bl-14  [Phase Order Selection H1-04 Function Selection
bi-17 [Run Cgm@and at Power Up HI1-05 Multi-Function Digital Input Terminal S5
b2-02 DC Injection Braking Current B Function Selection
b2-03  [PC Injection Braking Time/DC Excitation H2-0; |Terminal MA, MB and MC Function Selection
Time at Start j (relay)
b2-04 DC Injection Braking Time at Stop H3-01 Terminal A1 Signal Level Selection
C1-01  |Acceleration Time 1 H3-03  |Terminal Al Gain Setting
C1-02  |Deceleration Time 1 H3-04  |Terminal Al Bias Setting
C1-03  |Acceleration Time 2 H3-13  |Analog Input Filter Time Constant
C1-04  |Deceleration Time 2 H4-01 Multi-Function Analog Output (Terminal AM
C1-09  |Fast-Stop Time Monitor Selection)
C2-01  |S-Curve Characteristic at Accel Start H4-02  |Multi-Function Analog Output (Terminal AM
C2-02  |S-Curve Characteristic at Accel End Outp.ut Gam') .
(2-03  |S-Curve Characteristic at Decel Start H4-03  [Multi-Function Analog Output (Terminal AM
— Output Bias)
C2-04  |S-Curve Characteristic at Decel End -
: - - H5-01  |[Drive Node Address
C3-01 Slip Compensation Gain — -
- - - - H5-02 |Communication Speed Selection
C3-02 Slip Compensation Primary Delay Time — - -
: - HS5-03  |Communication Parity Selection
C4-01 Torque Compensation Gain - —
- H5-04  [Stopping Method After Communication Error
C6-01  |Duty Mode Selection — - -
- - H5-05  |Communication Fault Detection Selection
C6-02  |Carrier Frequency Selection - - —
- — H5-06  [Drive Transmit Wait Time
C6-03  |Carrier Frequency Upper Limit -
- — H5-07  |RTS Control Selection
C6-04  |Carrier Frequency Lower Limit -
- - - HS5-12  |Run Command Method Selection
C6-05  |Carrier Frequency Proportional Gain
MEMOBUS Frequency Reference and
d1-01  |Frequency Reference 1 H5-13 Frequency Monitor Unit
d1-02 |Frequency Reference 2 L1-01  |Motor Overload Protection Selection
d1-03 _ |Frequency Reference 3 L1-02  |Motor Overload Protection Time
d1-04  |Frequency Reference 4 L1-13  |Continuous Electrothermal Operation Selection
d1-05 _ [Frequency Reference 5 L2-01 |Momentary Power Loss Operation Selection
d1-06 _|Frequency Reference 6 L3-01  |Stall Prevention Selection during Accel.
d1-07 _ |Frequency Reference 7 13-02 _|Stall Prevention Level during Accel.
d1-08  |Frequency Reference 8 L3-04  |Stall Prevention Selection during Deceleration
dl-17  Jog Frequency Reference __ L3-05 |Stall Prevention Selection during Run
d2-01 _ |Frequency Reference Upper L1.m1.t L3-06  |Stall Prevention Level during Run
d2-02 |Frequency Reference Lower Limit L4-01  |Speed Agreement Detection Level
d3-01  |Jump Frequency I L4-07  |Frequency Detection Conditions
d3-02  |Jump Frequency 2
d3-04 _ |Jump Frequency Width L5-01  |Number of Auto Restart Attempts
d4-01 Frequency Reference Hold Function Selection L6-01  |Torque Detection Selection 1
E1-01  |Input Voltage Setting L6-02  |Torque Detection Level 1
E1-03  |V/fPattern Selection L6-03  |Torque Detection Time 1
E1-04  [Max Output Frequency L.8-01 Internal Dynamic Braking Resistor Protection
E1-05 |Max Voltage Selection (ERF type)
E1-06 |Base Frequency L8-05 |Input Phase Loss Protection Selection
E1-07 |Mid Output Frequency L8-10 Heats.ink Cooling Fan Ope.ration Selection
E1-08  |Mid Output Frequency Voltage L8-12 |Ambient Temper.ature Setting
E1-09  |Minimum Output Frequency L8-18  [Soft CLA Selection
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No. Name Sgtst?r: g No. Name sgﬁﬁ: g
L8-35  |Side-by-Side Selection 03-02  |Copy Allowed Selection
L8-38  |Carrier Frequency Reduction 04-01 Accumulated Operation Time Setting
nl-02  |Hunting Prevention Gain Setting 04-02  |Accumulated Operation Time Selection
n3-13  |Overexcitation Deceleration Gain 04-03 Cooling Fan Maintenance Setting (Operation
01-02  |User Monitor Selection After Power Up Time)
01-03  |Digital Operator Display Selection 04-05  |Capacitor Maintenance Setting
02-02 STOP Key Function Selection 04-07  |Inrush Prevention Relay Maintenance Setting
02-04  |Drive/kVA Selection 04-09  |IGBT Maintenance Setting
02-05  |Frequency Reference Setting Method Selection o4-11 U2, U3 Initial Value Selection
03-01 Copy Function Selection
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