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CHAPTER 3  START UP

1. Initial Operation - Motor Disconnected
Verify that the AC power line, at the disconnect device, is within the rated power
of the AC drive.

Disconnect and lockout all incoming power to the drive.

Connect the AC drive to the power line.

Reconnect the incoming power to the drive.

Proceed as follows to select a mode of operation.

1). Operating frequency determined by the digital keypad,
Digital keypad enabled to control AC drive operation.
(Pr.00 = d0000, Pr.01 = d0000) (Factory default setting)

IM

2). Operating frequency determined by the digital keypad,
Control  terminals enabled  to control  AC drive operation; ”Stop”  key  on digital
keypad is enabled.
Two wire “REV/STOP” and “FWD/STOP” remote control enabled.
(Pr.00 = d0000, Pr.01 = d0001, Pr.38 = d0000)

REV/STOP

FWD/STOP

IM

FWD

REV

DCM

This chapter describes the steps needed to start the AC drive and typical adjustment and
verification  procedures to ensure a  simple  and efficient  start-up. The following  start-up
procedures  describe  the most common parameter settings and system  configurations.

a

a

a

a

a
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3). Operating frequency determined by the digital keypad;

”Stop” key on  digital  keypad is enabled.
Two wire “REV/FWD and “RUN/STOP” remote control enabled.
(Pr.00 = d0000, Pr.01 = d0001, Pr.38 = d0001)

RUN/STOP

REV/FWD

IM

REV

FWD

DCM

4). Operating frequency determined by the digital keypad;

Control terminals enabled to  control AC  Drive  operation;

”Stop” key on  digital keypad is enabled.
Three wire sequence remote control is enabled.
(Pr.00 = d0000, Pr.01 = d0001, Pr.38 = d0002)

STOP

REV/FWD

IM

EF

FWD

DCM

REV

RUN

Note: Descriptions of the close / open function are as follows:
 Example: To select Rev and Stop operations:
  Rev / Fwd Contact “close” = reverse operation
  Stop Contact “open” = stop

Momentary input
Maintained input

5). Operating frequency determined by analog input;
(DC 0 to +10 V) + (DC 4 to 20 mA)
Digital keypad enabled to control AC Drive operation.
(Pr.00 = d0001, Pr.01 = d0000)

IM

+10V

AVI

ACM

3

2

1 ACI

0-10V Analog input

4-20mA Analog input

Control terminals enabled to  control AC  Drive  operation;
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6). Operating frequency determined by remote control via the RS-485 serial interface;
RS-485  interface enabled  to control  AC Drive operation. “Stop”  key  on digital
keypad is enabled.
(Pr.00 = d0002, Pr.01 = d0003)

IM

:
PC

SG+,SG-

INVERTER

This completes the operation mode selection. Verify your operation mode works correctly,
then proceed to the next section for motor connection and initial operation.

2. Initial Operation– Setting Parameters and connecting the Motor.

1)  Verify Minimum and Maximum  Output Frequency Settings  (Pr. 08 and  03)  are
correct for your application.

2)  Verify the Motor Stop  Method  (Pr.02) is  correct  for your  application.   If set  to
“Ramp to  Stop”, then verify the  Accel/Decel  Time Settings (Pr.10 and  11)  are
correct for your application.

3) Disconnect and lock out all incoming power to the AC drive.  A DC bus voltage
may be present at the terminal block for up to 1 minute after the power has been
removed from the drive.

4) Connect the motor to the terminals U/T1, V/T2, and W/T3

5) Connect all applicable control wiring. Refer to the Control Circuit Wiring diagram
in Chapter 2.

6) Reconnect the incoming power to the AC drive.

7) Check for correct motor shaft rotation (counter clockwise when viewed from the
shaft).

8) Verify the Stop command is functioning by pressing the Stop Key on the Digital
Keypad or using your Control Terminal Stop method.

This completes the basic  start-up. Depending on the application, some parameter values
may need to be modified. Refer to Chapter 4 for parameter settings.
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CHAPTER 4  SUMMARY OF PARAMETER SETTINGS

This chapter summarizes all the 10 groups of parameters. The page number shown in
parenthesis will direct you to the explanation of settings associated with each parameter.

 NO. Parameter Name Function Explanation        Parameter Value
Factory
Setting

00 Command frequency

source select

Command frequency

source select

d0000: Command frequency input determined
by the digital control panel

d0000

 (page 25) d0001: Command frequency input determined
by the analog signal (DC 0 to +10 V) +
(DC 4 to 20 mA)

d0002: Command frequency input determined
by remote control via the RS-485 serial
interface

01 Operation
Command source

Operation command
source select

d0000: Operating  instructions determined by
the digital control panel

d0000

 (page 25) d0001: Operating instructions determined by
the external terminal connections,
keypad STOP key effective

d0002: Operating  instructions determined by
the external terminal connections,
keypad STOP key not effective

d0003 Operating  instructions determined by
the RS-485 serial interface, keypad
STOP key effective

d0004: Operating  instructions determined by
the RS-485 serial interface, keypad
STOP key not effective

02 Motor  stop method  Motor stop method d0000: RAMP stop d0000

(page 25) d0001: Coasting to stop

03 V / F curve setting Max. operating d050.0  - d400.0 Hz d060.0

04 (page 26) Max. voltage frequency d010.0  - d400.0 Hz d060.0

05 Max. output voltage d002.0  - d255.0 V d220.0

06 Mid-point frequency d000.1  - d400.0 Hz d001.5

07 Mid-point voltage d002.0  - d255.0 V d010.0

08 Min. output frequency d000.1  - d020.0 Hz d001.5

09 Min. output voltage d002.0  - d050.0 V d010.0
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 NO. Parameter Name Function Explanation        Parameter Value
Factory
Setting

10 Accel / decel time Acceleration time 1 d000.1  - d600.0 s d010.0

11 Setting Deceleration time 1 d000.1  - d600.0 s d010.0

12 (page 30) Acceleration time 2 d000.1  - d600.0 s d010.0

13  Deceleration time 2 d000.1  - d600.0 s d010.0

14
Jog accel / decel
time (page 31)

Jog accel / decel time
select

d000.1  - d600.0 s d010.0

15
S-curve (page 32)

S-curve setting d0000  - d0007 d0000

16 Multi-step speed Multi-step speed setting 1 d000.0  - d400.0 Hz d000.0

17 operation Multi-step speed setting 2 d000.0  - d400.0 Hz d000.0

18 (page 32) Multi-step speed setting 3 d000.0  - d400.0 Hz d000.0

19 Multi-step speed setting 4 d000.0  - d400.0 Hz d000.0

20 Multi-step speed setting 5 d000.0  - d400.0 Hz d000.0

21 Multi-step speed setting 6 d000.0  - d400.0 Hz d000.0

22  Multi-step speed setting 7 d000.0  - d400.0 Hz d000.0

23
Jog frequency
(page 33)

Jog frequency select d000.1  - d400.0 Hz d006.0

d0000: REV run enable
24 REV run setting

(page 33)

REV run

d0001: REV run disable
d0000

d0000: Disable over-voltage stall prevention
25 Over-voltage stall

prevention
(page 34)

Over-voltage stall
prevention

d0001: Enable  over-voltage stall prevention

d0001

26 Over-current stall
prevention

Over-current stall
prevention during
acceleration

d0050  - d0200 % d0170

27 (page 34) Over-current stall
prevention during
operation

d0050  - d0200 % d0170

28 DC braking current
setting

DC braking current d0000  - d0100% d0000

29 (page 36) DC braking time during
start-up

d000.0 -  d005.0 s d000.0

30 DC braking time during
stopping

d000.0  - d025.0 s d000.0

31 DC braking start-up
frequency

d000.0  - d060.0 Hz d000.0

32 Momentary power
loss protection

Momentary power failure
operation mode selection

d0000: Operation stops after momentary power
Loss. d0000

(page 37) d0001: Operation continues after momentary
power loss. Speed search starts with
the frequency reference value.

d0002: Operation  continues after momentary
power loss. Speed search starts with
the minimum output frequency.
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 NO. Parameter Name Function Explanation        Parameter Value
Factory
Setting

33 Maximum allowable
power loss time d000.3  - d005.0 s d002.0

34 Minimum base block time d000.3  - d005.0 s d000.5

35
Speed search
current limit d0030  - d0200 % d0150

36
Reference freq.
upper / lower limit

Reference frequency
upper limit setting d000.1  - d400.0 Hz d400.0

37
setting (page 38) Reference frequency

lower limit setting
d000.0  - d400.0 Hz d000.0

38 External control 2-wire / 3-wire operation d0000: FWD / STOP, REV / STOP d0000

terminal setting control selection d0001: FWD / REV, RUN / STOP

(page 39) d0002: 3-WIRE operation control mode

39 Multi-function  input  Multi-function input 1 d0000: Multi-step speed command 1 d0000

40 terminal setting Multi-function input 2 d0001: Multi-step speed command 2 d0001

41  Multi-function input 3 d0002: Multi-step speed command 3 d0002

(page 40) d0003: Jog frequency reference select

 d0004: Accel / decel speed inhibit command

 d0005: First and second accel/decel time select

 d0006: External baseblock (NO- contact input)

 d0007: External baseblock (NC- contact input)

 d0008:  Up  command

  d0009:  Down  command

42
Analog meter Analog output select d0000: Analog frequency meter ( 0 to Maximum

Frequency )
d0000

output select
(page 41) d0001: Analog current meter ( 0 to 250% of the

rated drive output current )

43
Digital output
frequency multiplier
factor (page 41)

Digital output frequency
multiplier select

d0001  - d0020  d0001

44 Analog output gain
setting (page 42)

Analog output gain select d0001  - d0200 %  d0100

45 Multi-function  output Multi-function  output   d0000: AC drive operational d0000

 terminal setting terminal 1 (MO1) d0001: Pre-set frequency attained

46 (page 43) Multi-function output d0002: Desired frequency attained d0001

  terminal 2 (MO2) d0003: Count down complete

d0004: Non-zero  speed

d0005: Over-torque  detection

d0006: Baseblock  indicator

d0007: Low-voltage detect indicator

d0008: AC drive operation mode

d0009: Fault  indicator

47 Desired frequency
attained setting
(page 44)

Desired frequency
attained d000.0 - d400.0 Hz d000.0
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 NO. Parameter Name Function Explanation        Parameter Value
Factory
Setting

48 Analog input for
output frequency
range

Max. output frequency
voltage setting.

d000.0  - d010.0 V d010.0

49
 (page 44) Min. output frequency

voltage setting.
d000.0  - d010.0 V d000.3

50 Reserved

51 Reserved

52 Motor
current setting

Motor rated current d0030  - d0120 % d0100

53 (page 46) Motor no-load current d0000  - d0099 % d0040

54
Torque
compensation
setting (page 46)

Auto torque
compensation gain d0000  - d0010 % d0000

55 Slip compensation
(page 47)

Slip correction
compensation

d000.0  - d010.0 % d000.0

56 Reserved

57 Multi-function d0000: Fault  indicator  d0000

 indication  output   d0001: AC drive operational

 contact  d0002: Pre-set frequency attained

 RA-RC (NO)  d0003: Desired frequency attained

RB-RC (NC) d0004: Non-zero speed

(page 47) d0005: Over-torque detection

58 Electronic thermal Motor current derated by  d0000: Active with standard motor d0002

overload relay
(page 48)

temperature.
d0001: Active with special motor

 d0002:  Inactive

59 Electronic thermal characteristics selection (48) d0030  d0300 s d0060

60
Over-torque
detection setting

Over-torque detection
mode select

d0000: Over-torque  detection not enabled d0000

(page 49) d0001: Over-torque detection during constant
speed operation, operation halted after
over-torque

d0002: Over-torque detection during constant
speed operation, operation continues
after over-torque detection

d0003: Over-torque detection during operation,
operation halted after over-torque

d0004: Over-torque detection during operation,
operation continues after over-torque
detection

61 Over-torque detection d0030  d0200 % d0150

62  Over-torque detection time d000.1  d010.0 s d000.1

64 Function display Function Display Setting  d0000: Displays the actual operating freq. (H) d0000

setting  d0001: Displays the user-defined setting (v)

 d0002: Displays the value of the internal

(page 51) Counter (c)

65 Coefficient K setting for line speed       (page 51) d000.1  d200.0 d001.0

d0006: Baseblock indicator
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NO. Parameter Name Function Explanation        Parameter Value
Factory
Setting

63 Pre-set count down setting                 (page 50) d0001  - d9999 d0001

66 Count down value setting                   (page 50) d0001  - d9999 d0001

67 Skip frequencies Skip Frequency 1 d000.0  - d400.0 Hz d000.0

68 1 to 3 setting Skip Frequency 2 d000.0  - d400.0 Hz d000.0

69 (page 52) Skip Frequency 3 d000.0  - d400.0 Hz d000.0

70 Skip Frequency Band d000.1  - d020.0 Hz d000.1

71 PWM Frequency
setting (page 53)

Carrier frequency select d0001: fc = 3 kHz, d0002:  fc = 6 kHz
d0003: fc = 9 kHz, d0004: fc = 12 kHz

d0005

d0005: fc = 15 kHz

72 Auto reset/restart operation after fault (page 53) d0000 - d0010 d0000

73 Fault records Most recent fault record d0000: Fault records clear (No errors occurred ) d0000

74 (page 54)
Second most recent fault
record

d0001: Over-current  (oc)  d0000

75
Third most recent fault
record

d0002: Over-voltage  (ov)  d0000

d0003: Overheat  (oH)

d0004: Overload  (oL)

d0005: Overload 1 (oL1)

d0006: External fault (EF)

d0007: CPU failure 1 (CF1)

d0008: CPU Failure 3 (CF3)

d0009: Hardware protection failure (HPF)

d0010: O.C. during acceleration (ocA)

d0011: O.C. during deceleration (ocd)

d0012: O.C. during steady state operation (ocn)

d0013: Ground fault or fuse failure (GFF)

d0014-16: Manufacture used diagnostics

d0017: External baseblock (bb)

d0018: Overload 2 (oL2)

d0019-20: Manufacture used diagnostics

76 Keypad  lockout Keypad lockout or reset d0000: All parameters can always be set and
read

d0000

d0001: All parameters are read-only

d0002-d0009: not used

d0010: Resets all parameters to the factory
defaults

77 d0000: 1200 baud (Data rate bps) d0002

d0001: 2400 baud (Data rate bps)

d0002: 4800 baud (Data rate bps)

78 Slave address  (page 55)

79 Reserved

80 AC motor drive model number and software version  (page 56)

Baud rate                   Data rate in bps

(page 54)

(page 55)

d0000~d0031 d0000
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CHAPTER 5  PARAMETER SETTINGS

Chapter 5 describes all SA drive parameters. These parameters are divided into groups to
simplify"start-up" programming procedures and minimize tuning.

AC Drive parameters and functions:

Operation Modes ....................................................................................25

V / F Data Sett ings ................................................................................. .26

Accel. / Decel. Ti me Settin g....................................................................30

Frequen cy Reference Sett ing ................................................................32

Operating and Protecti ve Functions Setting ........................................33

External Control Term inal .....................................................................39

Torque and Slip Co mpensation ............................................................46

Overload Detect ion ................................................................................48

Disp lay Functions ................................................................................. .51

System Functions .................................................................................. 52

a

a

a

a

a

a

a

a

a

a
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Operation Modes

Pr.00 Operating Frequency Source Select

Parameter # 00
Parameter Name Master Frequency source select

Factory Setting d0000
Settings d0000 Master Frequency determined by the digital keypad

 d0001 Master Frequency  determined by  the analog input signal
(DC 0 to +10V) + (DC 4 to 20 mA)

 d0002 Master Frequency determined by the RS-485 Interface.

" This parameter is used to determine the  AC drive command frequency source.
However, the actual AC drive command frequency may also be determined by [Jog
frequency], [Multi-step speed 1-7] or [Up / Down frequency], using the Multi-function
inputs 1, 2, and 3. Refer to Pr.39, 40, 41.

Pr.01 Operation Command Source Select

Parameter # 01
Parameter Name Operation instructions source select

Factory Setting d0000
Settings d0000 Operating instructions determined by the digital keypad

 d0001  Operating instructions determined  by the  external terminal
connections, Keypad STOP key is enabled

 d0002  Operating instructions determined  by the  external terminal
connections, Keypad STOP key is not enabled

 d0003  Operating instructions determined by  the  RS-485 interface,
Keypad STOP key is enabled

 d0004  Operating instructions determined by  the  RS-485 interface,
Keypad STOP key is not enabled

" This  parameter  is used  to determine  the source of  the AC Drive operating
instructions.

Pr.02 Motor Stop Method Select

Parameter # 02
Parameter Name Motor stop method

Factory Setting d0000
Settings d0000 Ramp  stop

 d0001 Coast to stop

" This parameter determines how the motor is stopped when the AC Drive receives a
valid stop command.
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Ramp The AC drive output frequency decelerates in the time specified by Pr.11
or Pr.13, down to the frequency  specified by Pr.08,  and then the drive  output
turns off.

Coast   The AC drive is turned off immediately while the motor free runs until it
comes to a complete stop.

Stop command

Ramp

Frequency command

sec

Speed

Hz

Stop command

Coast

Frequency command

sec

Speed(Free running to stop)

Hz

?Setting value

V / F Data Setting

Pr.09Pr.03 Pr.04 Pr.05 Pr.06 Pr.07 Pr.08 V / F Curve

Parameter # 03
Parameter Name Maximum output frequency

Factory Setting d060.0 Hz
Units 0.1 Hz

Parameter value d050.0 - d400.0 Hz

" This parameter determines the AC drive’s maximum output frequency.  All  the AC
drive  analog  inputs (0 - 10V,  4 - 20mA)  are scaled  to correspond  to  the output
frequency range. (See graph on Page 24)

Parameter # 04
Parameter Name Maximum voltage frequency (Base frequency)

Factory Setting d060.0 Hz
Units 0.1 Hz

Parameter value d010.0 -d400.0 Hz

" This value should be set according to rated frequency of the motor as indicated on
the  motor nameplate  (See  graph on Page 24).  Maximum voltage frequency
determines the volts per hertz ratio.  For example, if the drive is rated for 460 VAC
output and the maximum voltage frequency is set to 60Hz, the drive will maintain a
constant ratio of 7.66 v/Hz.
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Parameter # 05
Parameter Name Maximum output voltage

Factory Setting d220.0 V             ; d440.0 for 440 V class.
Units 0.1 V

Parameter value d002.0 - d255.0 V    ; d004.0 – d510.0 for 440 V class.

" This parameter determines the Maximum Output Voltage of  the AC  drive. The
maximum output voltage setting must be smaller than or equal to the rated voltage
of the motor as indicated on the motor nameplate. (See graph on Page 24)

Parameter # 06
Parameter Name Mid-point frequency

Factory Setting d001.5 Hz
Units 0.1 Hz

Parameter value d000.1 - d400.0 Hz

" This parameter sets the  Mid-point frequency on the V/F  curve. It may  be  used to
determine the V/F  ratio between the  Minimum frequency  and the Mid-point
frequency. (See graph on Page 24)

Parameter # 07
Parameter Name Mid-point voltage

Factory Setting d010.0 V              ; d020.0 for 440 V class.
Units 0.1 V

Parameter value d002.0 - d255.0 V     ; d004.0 – d510.0 for 440 V class.

" This parameter sets the  Mid-point voltage  on the  V/F  curve. It may  be  used to
determine the V/F  ratio between the  Minimum frequency  and the Mid-point
frequency. (See graph on Page 24)

Parameter # 08
Parameter Name Minimum output frequency

Factory Setting d001.5 Hz
Units 0.1 Hz

Parameter value d000.1 - d020.0 Hz

" This parameter sets the minimum output frequency of the AC Drive. (See graph on
Page 24)

Parameter # 09
Parameter Name Minimum output voltage

Factory Setting d010.0 V                ; d020.0 for 440 V class.
Units 0.1 V

Parameter value d002.0 - d050.0 V       ; d004.0 – d100.0 for 440 V class.

" This parameter sets the minimum output voltage of the AC Drive.
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0

Voltage

Frequency

Standard V/F Curve

Pr.03

Pr.04

Pr.06

Pr.08

Pr.09Pr.07

Pr.05

Frequency

Voltage

Custom V/F Curve

Pr.06

Pr.07

Pr.04 Pr.03

Pr.09

Pr.08

Pr.05

Frequency

Voltage

Fan/Pump V/F Curve

Pr.07

Pr.08 Pr.06 Pr.04 Pr.03

Pr.05

Pr.09
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(1) General purpose

Factory Settings

Motor Spec. 60Hz

Pr.03

Pr.04

Pr.05

Pr.06

Pr.07

Pr.08

Pr.09

60.0

60.0

220.0

1.5

10.0

1.5

10.0

V

f60.0

10

1.5

220

Pr.03

Pr.04

Pr.05

Pr.06

Pr.07

Pr.08

Pr.09

50.0

50.0

220.0

1.3

12.0

1.3

12.0

V

f50.0

10

1.5

220

Pr.03

Pr.04

Pr.05

Pr.06

Pr.07

Pr.08

Pr.09

60.0

60.0

220.0

30

50.0

1.5

10.0

V

f60.0

10

1.5

220

Pr.03

Pr.04

Pr.05

Pr.06

Pr.07

Pr.08

Pr.09

50.0

50.0

220.0

25

50.0

1.3

10.0

V

f50.0

10

1.3

220

Pr.03

Pr.04

Pr.05

Pr.06

Pr.07

Pr.08

Pr.09

60.0

60.0

220.0

3.0

23

1.5

18.0

V

60.0

18

1.5

220

Pr.03

Pr.04

Pr.05

Pr.06

Pr.07

Pr.08

Pr.09

50.0

50.0

220.0

2.2

23.0

1.3

14

V

50.0

14

1.3

220

2.2

23

3

23

(2) Fans and Pumps

(3) High Starting Torque

25

50

30

50

No. No.

No.

No. No.

No.

Commonly Used V / F Pattern Settings

Motor Spec. 60Hz

Motor Spec. 60Hz Motor Spec. 50Hz

Motor Spec. 50Hz

Motor Spec. 50Hz

Set value Set value

Set value Set value

Set value Set value

f f
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Accel / Decel Time Setting

Pr.10 Pr.11 Pr.12 Pr.13 Accel / Decel Time Setting

Parameter # 10
Parameter Name Acceleration Time 1

Factory Setting d010.0 s
Units 0.1 s

Parameter value d000.1 - d600.0 s

A This parameter can be programmed while the drive is running.

" This parameter is used to determine the time required for the AC drive to ramp from
0 Hz to its Maximum operating frequency (Pr.03). The rate is linear unless S Curve
is “Enabled.”

Parameter # 11
Parameter Name Deceleration Time 1

Factory Setting d010.0 s
Units 0.1 s

Parameter value d000.1 - d600.0 s

A This parameter can be programmed while the drive is running.

" This parameter is used to determine the time required for the AC drive to decelerate
from the Maximum operating frequency (Pr.03) down to  0 Hz. The rate is linear
unless S Curve is “Enabled.”

Time

Speed

Accel
Time

Decel
Time

Pr.10 Pr.11Pr.12 Pr.13or or

Command frequency
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Parameter # 12
Parameter Name Acceleration time 2

Factory Setting d010.0 s
Units 0.1 s

Parameter value d000.1 - d600.0 s

A This parameter can be programmed while the drive is running.

" This parameter determines the time required for the AC drive to ramp from 0 Hz to
the Maximum operating frequency (Pr.03).  The rate is linear unless S Curve is
“Enabled.”  Acceleration time 1 is the default.  A Multi-Function Input Terminal can
be programmed to select Acceleration time 1 or Acceleration time 2.  See
parameters 39, 40, and 41.

Parameter # 13
Parameter Name Deceleration time 2

Factory Setting d010.0 s
Units 0.1 s

Parameter value d000.1 - d600.0 s

A This parameter can be programmed while the drive is running.

" This parameter determines the time for the  AC drive to decelerate from the
Maximum  operating frequency  (Pr.03) down to 0  Hz. The  rate is linear unless S
Curve is  “Enabled.” Deceleration  time 1  is the  default.  A Multi-Function Input
Terminal can be programmed to select Deceleration time 1 or Deceleration time 2.
See parameters 39, 40, and 41.

Pr.14 Jog Accel / Decel Time

Parameter # 14
Parameter Name Jog Accel / Decel time select

Factory Setting d010.0 s
Units 0.1 s

Parameter value d000.1 - d600.0 s

A This parameter can be programmed while the drive is running.

" This parameter determines the time required for the AC Drive to  ramp from 0 Hz
to the Jog frequency and the time required to ramp from the Jog frequency to 0 Hz.

" This parameter must  accompany with  parameter P111 deceleration S curve. In
order  to get the  different  results  of S curves, just  setting the  parameter P111
to meet the requirement.
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Pr.15 S-curve

Parameter # 15
Parameter Name S-curve setting

Factory Setting d0000 (Disabled)
Parameter value d0000 - d0007

" This parameter should  be  set during  start-up. It is used to provide smooth
acceleration and deceleration.  The S-curve may be set from 1 to 7.

Frequency

Time

Time
Accel Time
1 or 2

Decel Time
1 or 2

Pr.15 = d0000
"S curve Disabled"

Pr.15 > d0001
"S curve Enabled"

S-curve characteristics Time S-curve characteristics Time

Frequency Reference Setting

Pr.22Pr.16 Pr.17 Pr.18 Pr.19 Pr.20 Pr.21 Multi-speed Operation

Parameter # 16, 17, 18, 19, 20, 21, 22
Parameter Name Multi-step speed setting 1, 2, 3, 4, 5, 6, 7

Factory Setting d000.0 Hz
Units 0.1 Hz

Parameter value d000.1 - d400.0 Hz

A These parameters can be programmed while the drive is running.

" The multi-function input terminals  (refer to parameters 39, 40,  and 41) are used to
select  one of eight AC drive  Multi-Speed  output frequencies.   The frequency is
determined by Pr.16 to 22.
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Pr.23 Jog Frequency

Parameter # 23
Parameter Name Jog frequency select

Factory Setting d006.0 Hz
Units 0.1 Hz

Parameter value d000.1 - d400.0 Hz

A This parameter can be programmed while the drive is running.

" This parameter is  used to set the AC  drive jog frequency.  Upon  receipt  of  a jog
command the drive will ramp to the jog frequency.

Time

Speed

Decel
Time

Accel
Time
Pr.14 Pr.14

Pr.23JOG frequency

JOG command ON

Operating and Protective Functions Setting

Pr.24 REV Run Setting

Parameter # 24
Parameter Name REV run

Factory Setting d0000
Settings d0000 REV run enabled

d0001 REV run disabled

" This parameter determines whether  the AC  Drive can operate in the reverse
direction.
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Pr.25 Over-voltage Stall Prevention

Parameter # 25
Parameter Name Over-voltage stall prevention during deceleration

Factory Setting d0001
Settings d0000 Disable  over-voltage stall prevention

 d0001  Enable  over-voltage stall prevention

" During deceleration, the motor DC bus voltage may exceed its maximum allowable
value  due to motor  regeneration. When Pr.25 is  enabled  and an over-voltage is
detected, the AC drive  will cease to decelerate and will then  maintain a  constant
output frequency.  The drive will only resume deceleration when the DC bus voltage
drops below the preset value.

Time

DC bus
voltage

Over voltage
detection
level

Output
frequency

Time
Over voltage stall prevention

Pr.26 Pr.27 Over-current Stall Prevention

Parameter # 26
Parameter Name Over-current stall prevention during acceleration

Factory Setting d0170 %
Units 1%

Parameter value d0050 - d0200 %

" During  periods of  rapid acceleration or excessive load on the  motor, the AC drive
output  current may increase  abruptly and  exceed the value specified  by  Pr.26.
When over-current occurs, the AC drive will cease to accelerate and will maintain a
constant output frequency until the current falls below the preset value.  (The drive
will only resume acceleration when the current drops below the preset value.)
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Time

Output
current

Overcurrent
detection
level

Output
frequency

Time

Stall prevention during acceleration

Pr.26

Parameter # 27
Parameter Name Over-current stall prevention during steady-state operation

Factory Setting d0170%
Units 1%

Parameter value d0050 - d0200%

" During  steady-state operation with the  motor load rapidly increasing, the AC drive
output current may exceed the limit specified in Pr.27. When this occurs, the output
frequency  will  decrease to maintain a  constant  motor speed.  The drive will
accelerate to the  steady-state operating frequency only  when the output  current
drops below the level specified by  Pr.27. A setting  of  100%  is equal  to  the rated
current of the drive.

Time

Output
current %

Over current
detection
level

Output
frequency

Time

Over-current stall prevention during steady-state operation

Pr.27

.



36

Pr.28 Pr.29 Pr.30 Pr.31 DC Braking Current   (DC Injection Current)

Parameter # 28
Parameter Name DC braking current

Factory Setting d0000%
Units 1%

Parameter value d0000 - d0100%

" This parameter determines the DC current that will be applied to the motor during
braking when the Motor Stop Method is set to “RAMP stop” (refer to Pr.02). DC
braking current is set in increments of 1%.  A setting of 100% is equal to the rated
current of drive.

Note:  When setting this parameter, begin at a lower current level then increase the
value until sufficient holding torque is achieved.  The rated motor current cannot be
exceeded.

Parameter # 29
Parameter Name DC braking time during start-up

Factory Setting d000.0 s
Units 0.1 s

Parameter value d000.0 - d005.0 s

" This parameter determines the time duration that DC braking current will be applied
to the motor during the AC drive start-up.

Parameter # 30
Parameter Name DC braking time during stopping

Factory Setting d000.0 s
Units 0.1 s

Parameter value d000.0 - d025.0 s

" This parameter determines the time duration that DC braking current will be applied
to the motor when the Motor Stop Method is set to “Ramp Stop”.

Parameter # 31
Parameter Name DC braking starting frequency

Factory Setting d000.0 Hz
Units 0.1 Hz

Parameter value d000.0 - d060.0 Hz

" This parameter determines the frequency at which DC breaking will start during AC
drive deceleration.  The frequency may  be set in  0.1  Hz increments.
When the preset value  is less than that specified  by Pr.08 (Minimum output
frequency), the starting frequency for DC braking will be the Pr.08 frequency.
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Pr.31

Pr.30

DC brake starting frequency

Pr.28

DC braking current %

Pr.29

Minimum output
frequency

Pr.08

Pr.32 Pr.33 Pr.34 Pr.35 Momentary Power Loss Protection

Parameter # 32
Parameter Name Momentary power failure operation mode

Factory Setting d0000
Settings d0000 Operation stops after momentary power loss

 d0001 Operation continues after momentary power  loss.
Speed search starts with the frequency reference value

 d0002 Operation continues after momentary power  loss.
Speed search starts with the Minimum output frequency, Pr.08

Note  Multi-function Indication  and Photocoupler  outputs that  are
programmed for  “fault indication”  will not be energized  during
restart after a momentary power failure. (refer to Pr. 45 and 57)

" This parameter determines the AC  drive mode of  operation  after  recovery from  a
momentary power failure.

Parameter # 33
Parameter Name Maximum allowable power loss time

Factory Setting d002.0 s
Units 0.1 s

Parameter value d000.3 - d005.0 s

" If during a power failure the power loss is less than the time defined by Pr.33, then
the AC drive will resume operation (set by Pr.32). If the maximum allowable power
loss time is exceeded, the AC drive output power will remain off and must be reset
to resume operation (the fault indication will be set).

Parameter # 34
Parameter Name Minimum base block time

Factory Setting d000.5 s
Units 0.1 s

Parameter value d000.3 - d005.0 s

" When a momentary  power loss is  detected and the  power failure is less than the
time  set by Pr.33,  the  AC drive output will  resume  operation after  the specified
period of time determined by Pr.34.  This parameter should be set to a value where
the residual output voltage is nearly zero.
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Parameter # 35
Parameter Name Speed Search Current Limit

Factory Setting d0150%
Units 1%

Parameter value d0030 - d0200%

" Following a power failure, the AC drive will start its speed search operation, only if
the  output current is greater  than the  value  determined by Pr.35.
When the output current is less than that of Pr.35, the AC drive output frequency is
at a “speed synchronization point”. The drive will  start to accelerate or decelerate
back to the operating frequency at which it was running prior to the power failure.

Speed search
operation

INPUT
POWER

Pr.33

Allowable maximum
power loss time

Pr.34

Speed search starts with
the frequency reference value

Pr.32 = d0001

Min. baseblock time

Speed synchronization
detection

OUTPUT
FREQUENCY

OUTPUT
VOLTAGE

INPUT
POWER

Pr.33

Allowable maximum
power loss time

Pr.34

Speed search starts with
minimum starting frequency

Pr.32 = d0002

Min. baseblock time

OUTPUT
FREQUENCY

OUTPUT
VOLTAGE

Speed search time increases as the current limit setting is reduced.

Pr.36 Pr.37 Reference Frequency Upper / Lower Limit

Parameter # 36
Parameter Name Reference frequency upper limit setting

Factory Setting d400.0 Hz
Units 0.1 Hz

Parameter value d000.1 - d400.0 Hz

" Determines the upper limit of the reference frequency in 0.1 Hz increments.

Parameter # 37
Parameter Name Reference frequency lower limit setting

Factory Setting d000.0 Hz
Units 0.1 Hz

Parameter value d000.0 - d400.0 Hz

" Determines the lower limit of the reference frequency in 0.1 Hz increments.
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Pr.37

Pr.36

Input frequency

Output frequency

External Control Terminal

Pr.38 External Control Terminal Configuration

Parameter # 38
Parameter Name 2-wire / 3-wire operation control selection

Factory Setting d0000
Settings d0000 FWD / STOP, REV / STOP

 d0001 FWD / REV, RUN / STOP
 d0002 3-WIRE operation control mode

" This parameter determines the control functions and operating modes available
through the external control terminals. The following configurations are available:

Pr.38 Control terminal wiring diagram

d0000

Two wire

FWD /  STOP
REV / STOP

REV

FWD

REV/STOP

FWD/STOP

SA

DCM

"Open" : Stop;  "Close" : FWD Run

"Open" : Stop;  "Close" : REV Run

d0001

Two wire

REV /  FWD
RUN / STOP

REV/FWD

RUN/STOP

REV

FWD

DCM

"Open" : Stop;  "Close" : Run

"Open" : FWD;  "Close" : REV

SA

d0002

Three wire

REV/FWD

RUNSTOP

EF

FWD

DCM

(Run command, Runs when "Close)

(Stop command, stops when "Open")

REV ( REV/FWD Run select
                 "Open" : FWD Run
                 "Close" : REV Run)

SA
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Pr.39 Pr.40 Pr.41 Multi-function Input Terminals

Parameter # 39 (MI1), 40 (MI2), 41 (MI3)
Parameter Name Multi-function input terminals 1, 2, 3

Factory Setting d0000, d0001, d0002
Settings d0000 Multi-step speed command 1

 d0001 Multi-step speed command 2
 d0002 Multi-step speed command 3
 d0003 Jog frequency reference select
 d0004 Accel/decel speed inhibit command
 d0005 First and second accel/decel time select
 d0006 External baseblock (NO-contact input)
 d0007 External baseblock (NC-contact input)
 d0008  Up  command
 d0009  Down  command

" Parameter setting value limit Pr.41> Pr.40> Pr.39.

" Description

d0000 d0002:  The  multi-step  speed  commands 1 to 3  are  used to  determine a
command frequency via the multi-step speed settings (Pr.16 to Pr.22).

Hz
step 1

step 2

step 3

step 4

step 7

step 6

step 5

MI1-DCM

MI2-DCM

MI3-DCM

ON ON

ON

ON

ON ON

ON

ON

ON
Time

ON ON ON

Pr.-16

Pr.-19

Pr.-18

Pr.-17

step 1

step 2

step 3

step 4

Pr.-22

Pr.-21

Pr.-20 step 5

step 6

step 7

Master frequency
reference

d0003:  When “Closed,” the jog reference frequency is selected.

d0004:  When “Closed,” the output frequency remains constant.

d0005:  When “Open,” the AC drive  accelerates / decelerates according to the
values  set by ACCEL time  1 and  DECEL time 1  (Pr.10,11).
When “Closed,” the AC drive accelerates / decelerates according to the values set
by in ACCEL time 2 and DECEL time 2 (Pr.12, 13).

d0006:  When “Closed,” the AC drive output is turned off. (The reference frequency
is held constant.)

d0007:  When “Open,” the AC Drive output is turned off. (The reference frequency
is held constant)
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d0008:  When “Closed,” the AC Drive output frequency is increased.

d0009:  When “Closed,” the AC Drive output frequency is decreased.

FWD RUN COMMAND

UP COMMAND

DOWN COMMAND

MIN. OUTPUT FREQUENCY

MAX. OUTPUT FREQUENCY

UP TO FREQUENCY SETTING SIGNAL

Note:  When both the Up and Down command terminals are “closed”, the AC
drive neither accelerates or decelerates. The output frequency is also held
constant.

Pr.42 Analog Meter Output Select

Parameter # 42
Parameter Name Analog meter output select

Factory Setting d0000
Settings d0000 Analog frequency meter ( 0 to [Maximum Frequency])

 d0001 Analog  current meter  (0 to 250% of the  rated  drive output
current)

" This parameter selects the analog Meter output for either output frequency or output
current (refer to Control Terminals AFM, ACM).

Pr.43 Digital Output Frequency Multiplier Factor

Parameter # 43
Parameter Name Digital output frequency multiplier factor

Factory Setting d0001
Units 1

Parameter value d0001 - d0020

" This parameter determines the  multiplying factor for the  AC drive  digital output
frequency (+10V pulse, 50% duty cycle) at the digital output terminals (DFM, DCM).
The number  of output  pulses per  second  on  DFM is  equal to the AC drive  output
frequency multiplied by Pr.43.  The maximum output frequency is 1.2 kHz or less.
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Pr.44 Analog Output Gain Setting

Parameter # 44
Parameter Name Analog output gain setting

Factory Setting d0100%
Units 1%

Parameter value d0001 - d0200%

A This parameter can be programmed while the drive is running.

" This  function  regulates  the  voltage level of  the analog signal output (frequency or
current) at the AFM output terminal, which is then fed to the meter.

AFM ACM

Analog frequency meter

The analog voltage output  is proportional  to  the
AC drive  output frequency.  The AC drive
maximum operating  frequency (Pr.03)  is
equivalent to 10  VDC. If necessary,  adjust the
output level using Pr.44 Analog Output Gain.

AFM ACM

Analog current meter

The analog voltage output  is proportional  to  the
AC drive output current. 10 VDC of analog voltage
is equivalent to  2.5 times the  AC  drive  rated
output  current. If necessary, adjust the  output
level  using Pr.44 Analog  Output Gain.

Digital frequency meter

DFM DCM
T1

T2

DC10V

 T1 / T2 (duty cycle) = 50%
The number of output pulses per second is equal
to the output frequency multiplied by [Pr.43].
Note:  The digital frequency output should be less
than 1.2 kHz.
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Pr.45 Pr.46 Multi-function Output Terminal Setting

Parameter # 45 (MO1), 46(MO2)
Parameter Name Multi-function photocoupled output terminals: MO1, MO2

Factory Setting d0000, d0001
Units None

Settings d0000 AC drive operational
 d0001 Pre-set frequency attained
 d0002 Desired frequency attained
 d0003 Count down complete
 d0004  Non-zero  speed

 d0005  Over-torque  detection
 d0006  Baseblock  indicator
 d0007 Low-voltage detect indicator
 d0008 AC drive operation mode
 d0009  Fault  indicator

" Control terminals MO1  and  MO2 are open  collector outputs.   Terminal  MCM is
signal return (refer to Control Terminal Block description).

" Description

0. AC drive operational : This terminal will be “closed” when there is output from the
AC drive or when the FWD or REV run command is input.

1. Pre-set frequency  attained : This terminal  will  be “closed”  once the AC drive
attained the specified operating frequency.

2. Desired frequency  attained :  This  terminal will be “closed” once  the AC  drive
attained the desired operating frequency.

3. Count down complete : This terminal will be “closed” when the AC drive’s internal
counter, triggered by the external input TRG, starts countdown and reaches d0001.
Set the count down value using Pr.63 and Pr.66.

4. Non-zero speed : This terminal will be “closed” when the AC drive output frequency
is greater than the minimum output frequency.

5. Over-torque detection : This terminal will remain “closed” as long as over-torque is
detected.  Set the over-torque detection level  using Pr.61  and the over-torque
detection time using Pr.62.

6. Baseblock indicator : This terminal will always be “closed” as long as the AC drive
output is turned off.

7. Low-voltage detect indicator : This terminal  will be  “closed”  when the AC drive
detects a low voltage state.

8. AC drive  operation mode : This terminal  will  be “closed”  when the AC  drive  is
operated by commands via the RS-485 serial interface or control terminals.

9. Fault indicator : This terminal will be “closed” when a major fault is detected.

Please see
descriptions below.
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Pr.47 Desired Frequency Attained Setting

Parameter # 47
Parameter Name Desired frequency attained setting

Factory Setting d000.0 Hz
Units 0.1 Hz

Parameter value d000.0 - d400.0 Hz

" Used to select a specified frequency, set in increments of 0.1 Hz. ( See Pr.45, 46 )

Pr.48 Pr.49 Analog Input Setting for Output Frequency Range

Parameter # 48
Parameter Name Maximum output frequency voltage setting

Factory Setting d010.0 V
Units 0.1 V

Parameter value d000.0 - d010.0 V

A This parameter can be programmed while the drive is running.

" Sets the input  signal voltage  level  (0 –  10V) that corresponds to the maximum
output frequency  (Pr.03). Used  in conjunction with  Pr.49,  this parameter  may be
used to  set the  analog input for frequency command curve setting. (See graph on
next page)

Parameter # 49
Parameter Name Minimum output frequency voltage setting

Factory Setting d000.3 V
Units 0.1 V

Parameter value d000.0 - d010.0 V

A This parameter can be programmed while the drive is running.

" Sets the input  signal voltage level  (0 – 10V) that corresponds to the minimum
output frequency  (Pr.08). (See graph on next page)

Note: The absolute value of the difference between the se ttings of Pr.48 and Pr.49
should be greater than or equal to 3.



45

0V 10VPr.49 Pr.48

Pr.03

Pr.08

0V 10VPr.49Pr.48

Pr.03

Pr.08

Analog input signal levelAnalog input signal level

Output frequency Output frequency

" The analog input signal level is the combined input signals from the analog voltage input
(AVI) (0 - 10 V) and analog current input (ACI) (4 - 20 mA). The voltage corresponding to
the analog current input (4 - 20 mA) and analog input signal level is defined as follows:

Analog current frequency command

10 V

0 V
4 mA 20 mA

Voltage corresponding to the
analog input signal level

5 V

12 mA

An example of such application may be illustrated as follows:

Analog input signal level
0V 10V

Pr.08

Pr.03

5V

60 Hz

1.5 Hz

= 60.0 Hz

= 1.5 Hz

Pr.49

Pr.48 = 5.0 V

= 0 V

0 V 10 V

Pr.08

Pr.03

60 Hz

1.5 Hz

= 60.0 Hz

= 1.5 Hz

Pr.49

Pr.48 = 5.0 V

= 1 V

5 V1 V

Output frequency Output frequency

Analog input signal level

Pr.50 Reserved

Pr.51 Reserved
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Torque and Slip Compensation

Pr.52 Pr.53 Motor Current Setting

Parameter # 52
Parameter Name Motor rated current

Factory Setting d0100%
Units 1%

Parameter value d0030 - d0120%

A This parameter can be programmed while the drive is running.

" This parameter must be set according to the  motor  specification found  on  its
nameplate. This setting will limit the AC drive output current in order to prevent the
motor from overheating.  When the motor  current exceeds this value, the  output
frequency will be reduced until the current drops below this limit.

Parameter # 53
Parameter Name Motor no-load current

Factory Setting d0040
Units 1%

Parameter value d0000 - d0099%

A This parameter can be programmed while the drive is running.

" This parameter sets the motor no-load current in 1% increments.

Pr.54 Torque Compensation Setting

Parameter # 54
Parameter Name Auto torque-compensation

Factory Setting d0000
Units 1%

Parameter value d0000 - d0010%

A This parameter can be programmed while the drive is running.

" This parameter may be  set  so that the AC  drive  will increase the voltage  output
during startup to obtain a higher initial starting torque.  This additional torque will be
present until the master operating frequency is attained.

Be careful while setting the value for Pr.54.  If the value is too high, the motor might
overheat or be damaged.

 !
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Pr.55 Slip Compensation

Parameter # 55
Parameter Name Slip compensation

Factory Setting d000.0
Units 0.1%

Parameter value d000.0 - d010.0%

A This parameter can be programmed while the drive is running.

" This parameter is  used to compensate for the nominal slip within a range of 0.0  -
10.0%.  When the output  current of the AC drive is greater than the motor no-load
current (Pr.53), the AC drive will adjust its output frequency according to Pr.55.

" Example: If Pr. 04 is set at 60Hz and Pr. 55 is set at 10%, the drive will increase the
output frequency up to 6% under full load conditions to compensate for slip.

Pr.56 Reserved

Pr.57 Multi-function Indication Output Contact

Parameter # 57
Parameter Name Multi-function indication output contact RA-RC(NO), RB-RC(NC)

Factory Setting d0000
Settings d0000 Fault  indicator

 d0001 AC drive operational
 d0002 Pre-set frequency attained
 d0003 Desired frequency attained
 d0004  Non-zero  speed
 d0005  Over-torque  detection
 d0006  Baseblock  indicator

" This parameter sets the  multi-function programmable relay  contact  outputs. The
contact ratings are 250Vac @ 2A, 30Vdc @ 2A. Set parameter Pr.57 according to
the table listed above.
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Overload Detection Setting

Pr.58 Pr.59 Electronic Thermal Overload Relay

Parameter # 58
Parameter Name Motor derating curve during temperature change

Factory Setting d0002
Units None

Settings d0000 Active with standard motor
 d0001 Active with special motor
 d0002  Inactive

" To prevent  self-cooling motors from over-heating while  running at low speeds, this
parameter may be set to limit the AC drive output power.

d0000: The electronic  thermal characteristics behave in accordance with a
reduced torque motor (standard motor).

d0001: The electronic  thermal characteristics behave in accordance with a
constant torque motor (special motor).

Parameter # 59
Parameter Name Electronic thermal characteristics selection

Factory Setting d0060
Units 1 s

Parameter value d0030 - d0300 s.

" This parameter determines the time  required to activate the I2t electronic  thermal
protection function. The activation time may be defined according to short, standard
and long time ratings.

0 80 120 140 20020 40 60 100

1

160 180

2

3

4

5

Operation
time (min)

Load
factor (%)

60Hz or more

50Hz

10Hz

5Hz
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Pr.60 Pr.61 Pr.62 Over-torque Detection Setting

Parameter # 60
Parameter Name Over-torque detection mode select

Factory Setting d0000
Settings d0000 Over-torque  detection not enabled

 d0001 Over-torque  detection during constant speed operation,
operation halted after over-torque detection

 d0002 Over-torque  detection during constant speed operation,
operation continues after over-torque detection

 d0003 Over-torque detection during operation, operation halted
after over-torque detection

 d0004 Over-torque detection during operation, operation continues
after over-torque detection

" This parameter determines the AC drive operation after an over-torque is detected.
Over-torque detection is based on the following:  When the output current exceeds
the over-torque detection level (Pr.61, factory preset  value = 150%) and the over-
torque detection time (Pr.62, factory preset value = 0.1 second, hysteresis fixed at
10%). The Multi-function PHC output 1 and 2 may be set to indicate an over-torque
condition.  Refer to Pr.45, 46.  The Multi-function Indication Output (Pr. 57) may also
be set to indicate an over-torque condition.

Parameter # 61
Parameter Name Over-torque detection level

Factory Setting d0150
Units 1%

Parameter value d0030 - d0200%

" This parameter sets  the over-torque detection  level at 1%  increments.   The  AC
drive rated current is regarded as 100%.

Parameter # 62
Parameter Name Over-torque detection time

Factory Setting d000.1 s
Units 0.1 s

Parameter value d000.1 - d010.0 s

" This parameter sets the over-torque detection time in units of 0.1 second.
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Pr.63 Pre-set Count Down Value Attained Setting

Parameter # 63
Parameter Name Pre-set count down value attained

Factory Setting d0001
Parameter value d0001 - d9999

" When the SA internal counter, triggered by the external input TRG, counts down
and reaches this specified value,  the specified  output terminal (MO1)  will be closed
(assuming that Pr.45 is  set to d0003). The  output terminal (MO1)  will be opened
when the internal counter reaches the value specified in Pr.66. (See chart below)

Pr.66 Count Down Value Setting

Parameter # 66
Parameter Name Count down value setting

Factory Setting d0001
Units 1

Parameter value  d0001 - d9999

" This parameter determines the value of the SA internal counter. The internal
counter may be triggered by an external signal via the external input TRG terminal.
Upon  completion  of the countdown, the  specified output terminal (MO2)  will be
closed (assuming that Pr.46 is set to d0003).  (See chart below)

The timing chart is illustrated as follows:

Application example:

"CLOSED"

Pr.45 = d0003

Pr.46 = d0003

Pr.63 = d0005

Pr.66 = d0010

   c 10    c 09    c 08    c 07    c 06    c 05    c 04    c 03    c 02    c 01    c 10    c 09    c 08

TRG

MO1

Control
terminal

MO2

"CLOSED"T
T

1
2

Control
terminal

Control
terminal

Note: The minimum On time for T2 is 2 msec or more.
The minimum cycle time for T1 is 6 msec. or more.
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Display Functions

Pr.64 Function Display Setting

Parameter # 64
Parameter Name Displays the contents of the monitored item

Factory Setting d0000
Settings d0000 Displays the actual operating frequency (H)

 d0001 Displays the user-defined setting (v)
 d0002 Displays the value of the internal counter (c)

" Displays the contents of the monitored item as follows:

H: Displays the actual operation frequency
v: Displays the user-defined setting ( where v = H x Pr.65 )

c:  Displays the value  of  the internal  counter. This  counter is triggered by an
external signal provided via  the external  input TRG. When  the  counter  reaches
d0000 during count down,  the multi-function output  terminal  MO1 or MO2 will  be
“closed” (Refer to Pr.45, 46). The counter will use the value contained in Pr.66 as
its  starting point  when  another count down is to be executed.

Pr.65 Coefficient K Setting

Parameter # 65
Parameter Name Coefficient of line speed

Factory Setting d001.0
Units 0.1

Parameter value d000.1 - d200.0

A This parameter can be programmed while the drive is running.

" Coefficient K determines the multiplying factor for the user-defined  setting (v).

The value of the user-defined  setting (v) is  calculated and displayed as follows:
Display value  of v  =  output frequency x K.  The  maximum  value that  can be
displayed is .  If the value of v exceeds 9999, the actual value is equal to
the display value multiplied by 10.
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System Functions

Pr.67 Pr.68 Pr.69 Pr.70 Skip Frequencies 1 to 3 Setting

Parameter # 67, 68, 69
Parameter Name Skip frequency 1, 2, 3

Factory Setting d000.0 Hz
Units 0.1 Hz

Parameter value d000.1 - d400.0 Hz

" This parameter determines the three skip frequencies, which  in conjunction with
Pr.70  [Skip Frequency  Band] will cause  the  AC drive  to skip operation at these
frequency ranges. (See graph below)

Parameter # 70
Parameter Name Skip frequency band

Factory Setting d000.1
Units 0.1 Hz

Parameter value d000.1 - d020.0 Hz

" This parameter determines the frequency band  of a  given [Skip frequency]. The
actual band is 2 x Skip frequency band, half of which is above and the other half is
below the [Skip frequency] setting. Setting this  parameter to  0.1 to disable  all  skip
frequencies. (See graph below)

0

Frequency to
be jumped

Skip frequency
set point

Output frequency

Adjustable range

Commandfrequency

Accelerating

Decelerating

Pr.69

Pr.68

Pr.67

Pr.70

Pr.70
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Pr.71 PWM Frequency Setting

Parameter # 71
Parameter Name PWM frequency setting

Factory Setting d0005
Settings d0001 fc = 3 kHz

 d0002 fc = 6 kHz
 d0003 fc = 9 kHz
 d0004 fc = 12 kHz
 d0005 fc = 15 kHz

" This  parameter  determines the  carrier frequency for the PWM  (Pulse  Width
Modulation) output.

Carrier frequency Acoustic noise Leakage current Heat dissipation

3 kHz significant minimal minimal

6 kHz

9 kHz

12 kHz

15 kHz minimal significant significant

Note:  For  AC drives rated below 7.5  kW (10HP),  the output current derating  applies
above 9 kHz.  For AC drives rated 7.5kW and above, the output current derating
applies above 12kHz.  See figure below:

3 6 9 12 15

100

80

90

Carrier Frequency, kHz

% Output Current
(A)

Pr.72 Auto Reset / Restart Operation after Fault

Parameter # 72
Parameter Name Auto reset / restart operation after fault

Factory Setting d0000
Parameter value d0000 - d0010
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" Reset / restart operation may be performed up to 10 times after a fault has occurred.
Setting this parameter to 0 disables the reset / restart operation after any fault has
occurred.  If a protective shut-down operation (oc,  ov) occurs during operation,  the
auto reset / restart function can be selected. (Refer to Fault Names in
 Ch. 7)

Pr.73 Pr.74 Pr.75 Fault Records

Parameter # 73, 74, 75
Parameter Name Three most recent fault records

Factory Setting d0000
Settings d0000

 d0001  Over-current  (oc)
 d0002  Over-voltage  (ov)
 d0003  Overheat  (oH)

 d0004  Overload  (oL)
 d0005 Overload 1 (oL1)
 d0006 External fault (EF)
 d0007 CPU failure 1 (CF1)
 d0008 CPU failure 3 (CF3)
 d0009 Hardware protection failure (HPF)
 d0010 Over-current during acceleration (ocA)
 d0011 Over-current during deceleration (ocd)
 d0012 Over-current during steady state operation (ocn)
 d0013 Ground fault or fuse failure (GFF)
 d0014  Manufacturer-used  diagnostics
 d0015  Manufacturer-used  diagnostics
 d0016  Manufacturer-used  diagnostics
 d0017 External baseblock (bb)
 d0018 Overload 2 (oL2)
 d0019  Manufacturer-used  diagnostics
 d0020  Manufacturer-used  diagnostics

" These parameters store records of the three most recent faults that have occurred.

Pr.76 Keypad Lockout / Reset

Parameter # 76
Parameter Name Keypad Lockout / Reset

Factory Setting d0000
Settings d0000 All parameters can always be set and read

 d0001 All parameters are read-only
d0002 - d0009 Not used

 d0010 Resets all parameters to the factory defaults



55

" This setting determines the access to the parameters and allows the user to return
all parameters to the factory default settings.

Pr.77 Baud Rate

Parameter # 77
Parameter Name Special function parameter

Factory Setting d0000
Settings d0000 1200 baud (Data rate bps)
 d0001 2400 baud (Data rate bps)
 d0002 4800 baud (Data rate bps)

" This  parameter sets  the communication baud rate between the personal computer
and the AC drive.  A personal  computer may be connected to the AC drive via its
RS-485  serial port.  The PC may then be used to set or  modify the internal
parameters of the AC drive, or to control and monitor the AC drive operation. Thirty-
two AC drives may be connected simultaneously to a personal computer.

Pr.78 Slave Address

Parameter # 78
Parameter Name Slave address

Factory Setting d0000
Units None

Parameter value d0000 - d0031

" If the SA is to be operated by remote control via the RS-485 serial interface, the
bus address should be specified using this parameter.

A 0 A 1 A 2 A 30 A 31

PC

RS-485

" A personal computer may be used to load, change, or monitor the parameter value
through the PC‘s RS-485 interface, which permits communication with higher-level
automation systems.

:
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Pr.79 Reserved

Pr.80 Manufacturer-used Function

" This parameter displays the firmware version number of the AC drive,  which may
vary according to the software version and AC drive system number.

" This parameter is read only.
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CHAPTER 6  TROUBLESHOOTING AND FAULT INFORMATION

Over Voltage / Low Voltage

Heat sink Over Temperature

Motor Overload

AC drive Overload

Motor Stalled

Microprocessor Systems Failure

1. Troubleshooting and Fault Information

This section provides information to guide the user in understanding the various AC drive
fault conditions and their general  troubleshooting procedures.  A listing and description of
the  different AC drive failures is given, along with their possible solutions.  A section on
general troubleshooting is also included for reference.

Important:  Pressing the Reset button will not restore the AC drive to its normal operating
conditions unless the fault is corrected.  During any failure, the AC drive switches off and
an error message will appear in the display. The last error that occurred is stored in Pr.73.

The AC drive has a comprehensive fault diagnosis system that includes more than 20
different  alarms and fault messages.   Once a fault is  detected, the  corresponding
protective functions will be activated to turn off the AC drive output. The various AC drive
failures may be classified as follows:

a

a

a

a

a

a

The three most recent faults are stored in the AC drive non-volatile memory and may be
read through the digital  keypad,  or through the RS-485 interface on the control  board.
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2. Common Problems and Solutions

Fault Name Fault Descriptions Corrective Actions

The over-current hardware
trip circuit detects an
abnormal increase in current.

Check whether the motor output power
corresponds to the AC drive output power.

Check the wiring connections between the AC
drive and motor for possible short circuits.

Increase the Acceleration time 1 and 2 (Pr.10,
12).

Check for possible excessive loading conditions
at the motor.

After short-circuit being removed, if there is any
abnormal conditions when operating the AC
Motor Drive, it should be sent back to the
agency or manufacturer.

The AC drive detects that the
DC bus voltage has exceeded
its maximum allowable value.

Check whether the input voltage falls within the
rated AC drive input voltage.  Check for
possible voltage transients.

Bus over-voltage may also be caused by motor
regeneration. Either increase the Decel time or
add an optional braking resistor. Check whether
the required braking power is within the
specified limits.

The AC drive temperature
sensor detects excessive
heat.

Ensure that the ambient temperature falls
within the specified temperature range.

Make sure that the ventilation holes are not
obstructed.

Remove any foreign objects on the heatsinks
and check for possible dirty heatsink fins.

Provide enough spacing for adequate
ventilation.

The AC drive detects that the
DC bus voltage has fallen
below its minimum value.

Check whether the input voltage falls within the
rated AC drive’s input voltage.

The AC drive detects
excessive drive output
current.

The AC drive can withstand
up to 150% of the rated
current for a maximum of 60
seconds.

Check whether the motor is overloaded.

Reduce the torque compensation setting as set
in Pr.54.

Increase the AC drive’s output capacity.



59

Fault Name Fault Descriptions Corrective Actions

Internal electronic overload
trip:

Motor is overloaded.

Reduce the current level so
that the drive output current
does not exceed the value set
by the [Motor rated current]
Pr.52.

Check for possible motor overload.

Check electronic thermal overload setting.

Increase motor capacity.

Motor overload.  Check the
parameter settings Pr.60, 62.)

Reduce the motor load.

Adjust the over-torque detection setting to an
appropriate setting.

Over-current during
acceleration:

1. Short-circuit at motor
output.

2. Torque boost too high.

3. Acceleration time too short.

4. AC drive output capacity
too small.

Check for possible poor insulation at the output
line.

Decrease the torque boost setting in Pr.-54.

Increase the acceleration time.

Replace with an AC drive with higher output
capacity.

Over-current during
deceleration:

1. Short-circuit at motor
output.

2. Deceleration time too
short.

3. AC drive output capacity
too small.

Check for possible poor insulation at the output
line.

Increase the deceleration time.

Replace with an AC drive with higher output
capacity.

Over-current during steady
state operation:
1. Short-circuit at motor
output.
2. Sudden increase in motor
loading.
3. AC drive output capacity
too small.

Check for possible poor insulation at the output
line.
Check for possible motor stall.

Replace with an AC drive with higher output
capacity.

The external terminal EF-
DCM goes from ON to OFF.

External fault.

AC drive internal circuitry
failure.

1.  Switch off power supply.
2.  Check whether the input voltage falls within
the rated AC drive input voltage.
3.  Switch the AC drive back on.
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Fault Name Fault Descriptions Corrective Actions

AC drive E2PROM contains
invalid data or can not be
programmed.

Check the connections between the main
control board and the power board.

Reset drive to factory defaults.

Ground fault or fuse failure:

Ground fault :

The AC drive output is
abnormal.  When the output
terminal is grounded (short
circuit current is 50% more
than the AC drive rated
current), the AC drive power
module may be damaged.
The short circuit protection is
provided for the AC drive
protection, not user
protection.

Ground fault :

1. Check whether the IGBT power module is
damaged.

2. Check for possible poor insulation at the
output line.

Fuse failure:

The fuse failure information
will be displayed by the LED
located on the power board.

Fuse failure:

1. Replace Fuse.

2. Check whether the IGBT power module is
damaged.

3. Check for possible poor insulation at the
output line.

External baseblock.

AC drive output is turned off.

When the multi-function input 1 (2, 3)-DCM
terminal goes from OFF to ON, the AC drive
output will be turned off.

Drive’s internal circuitry
abnormal.

Switch off power supply. Check whether the
input voltage falls within the rated AC drive
input voltage.  Switch on the AC drive.

Protection circuitry of
hardware detected abnormal
operation.

Remove power from the AC drive and then
restore power. If H.P.F. fault appears again, the
AC drive should be returned for service.
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