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Chapter 1 0 Safety

1.1 General Safety

Safety Information:

Warning: Indicates highly dangerous consequences such as fire, serious injury and death
when failing to comply with the instructions.

Caution: Indicates dan gerous consequences such as moderate injury and equipment

damage when failing to comply with the instructions.

1.1.1 Usage

Danger

1. The drive is used to control the speed of 3 phase synchronous and asynchronous
motors, which must not be used for single ph  ase or other purposes. Failure to comply
could cause drive damage or serious injury by fire.

2. The drive must not be used in any medical equipment in which human life may involve.

3. The drive is manufactured according to strict quality control standard. Howe ver, bypass

the safety protection in case the drive failure causes death or serious injury.

1.1.2 Receiving

Warning

1. Do not install damaged drive or any drive without complete components inside. Failure

to comply could result in accident.

1.1.3 Install ation

Warning

1. Carry the drive by the bottom as carrying by the front cover may cause injury and
damage from the main body of the drive falling.

2. Attach the drive to metal or other nonflammable materials. Keep away from heat and

flammable items.

3. A control panel must have cooling fans, air vents and room for ventilation when the drive

is installed inside.




1.1.4 Wiring

Danger

1. Allow only qualified electrical engineers to install the drive. Failure to comply could cause
electrical shocks to personnel or damag e to the drive.

2. Ensure the power supply is off when connecting. Failure to comply could cause electrical
shocks.

3. Ensure the ground terminal PE is properly wired. Failure to comply could cause electrical
shocks from the drive cover. Therefore ground the dr  ive and motor for personnel safety.

4. Do not touch the main circuit terminal. Keep the mai  n circuit off drive cover to avoid
electrical shocks.

5. The terminal for braking resistor is B1 and B2. Do not connect it to any other terminals.

Failure to comply could cause a fire.

Warning

1. Do not connect three -phase power supply to terminals U, V and W. Failure to comply
could damage the drive.

2. An output reactor is recommended when the cable connecting between the drive and
motor is over 100 meters. Failure to compl y could result in drive damage with
overcurrent caused by over -distributed capacitance.

3. Never connect the output terminals to capacitors or unapproved LC/RC filters. Failure to
comply could damage the drive components.

4, Separate the drive main circuit cables and control circuit cables. Failure to comply could
cause interference to the control signals

5. Ensure the phase of power supply and rated voltage match the label on the drive. Failure

to comply could drive damage.

1.1.5 Operation

Danger

1. Connect the powe r after completion of wiring and closing the front cover. Opening the
front cover when the power i son could cause an electrical shock.

2. Keep other personnel off the equipment when setting the drive fault restart and
momentary power loss restart functions.  Failure to comply could cause damage to the
personnel and equipment.

3. Once the drive is powered, the termin als are live even when drive is not in operation.

Touching the terminals could cause electrical shocks.
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4. Cancel run command before resetting the alarm  and fault. Failure to comply could cause

physical injury.
Warning

1. Do not start or stop the drive by connection or disconnection the power supply. Failure
to comply could cause drive damage.

2. Ensure the motor and equipment are in proper use before operatio n. Failure to; comply
could damage the equipment.

3. The temperature of the braking resistor and heatsink could be very high during
operation. Do not touch it or it could result in scald.

4. For lift applications, please install mechanical brakes.

5. Adjust a few p arameters only if necessary as the defaults are optimum settings for most
of applications. Editing parameters indiscriminately could cause equipment abnormal
operation .

6. Interlock the electric ity supply with AC drive supply when both are available to a moto .

1.1.6 Maintenance

Danger
1. Do not touch the main circuit of the drive when power is on. Failure to comply could
cause electrical shocks.
2. Disconnect the power supply before opening the front cover of the drive.
3. Maintain the drive only when the CHARGE indicator light is off or 5 minutes after turning
off power supply, so as to avoid charged capacitors causing physical injury.
4. Allow only qualified electric engineers and electrician to maintain, repair and replace the
AC drive modules.
Warning
1. The release of breaker on the AC drive primary side could be caused by incorrect wiring,
short circuit and damaged drive components. Investigate and remove the problem
before reconnecting the breaker.
2. Do not use a megger (insulation resistor) to test the drive cont  rol circuit. Failure to
comply could cause drive damage.
Notice:

All the instruction photographs and diagrams of opened drive in this manual are only for

illustration. Do not attempt to operate any AC drives with the cover opened.
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1.2 Warning Label

The warning label is on the front of the drive. Please read it carefully and follow the

instructions.

>

Read the user manual before operation.

A Risk of electrical shock . Shut off main power and wait for 5 minutes before servicing.

A Hot surface. Risk of burn.

- -
i i
g

Warning Label <

& 6 i

1.3 AC Drive Application Precautions
1.3.1 AC Drive Selection

1.3.1.1 Drive Capacity

Before driving motors, ensure the motor rated current is lower than the drive rated output. In
addition, when a single AC drive is driving more than 1 motor in parallel, make sure the drive

capacity is higher than 110% of total motor rated current.

1.3.1.2 Starting Torque



The motor characteristics at start and during acceleration are limited by the drive overcurrent.
If higher starting torque is needed, use a higher rating drive or increase capacity of both motor

and drive.
1.3.1.3 Emergency Stop
When a drive fault occurs, protection function will be automatically triggered to shut off the

output but the motor may not stop immediately. Therefore please install mechanical brake if

immediate stop is necessary.

1.3.2 Settings

1.3.2.1 Upper Limits

The maximum output frequency of the drive is 400Hz. If the upper limit is set incorrectly, the
motor will run at higher than its rated speed and cause danger. Please set the limit of output
frequency in Frequency Upper Limit parameter. The default setting of the rated output

frequency is 60Hz.

1.3.2.2 DC Braking

Excessive DC braking current and duration could cause motor overheat.

1.3.2.3 Acceleration /Deceleration Time (Acc./Dec. Time)

Acceleration and decelera tion time is determined by the motor torque, load torque and load
inertia. Set a longer Acc./Dec. time after Stall Prevention function is triggered. In addition, the
acceleration and deceleration time will be extended depending on the Stall Prevention

duration. If faster acceleration and deceleration are  require d, install proper braking options or

use a higher rating motor and AC drive.
1.3.3 General Handling
1.3.3.1 Wiring

Connecting power supply to output terminals U/T1,V/T2 and W/ T3 will damage the drive.
Check all the connections and wiring sequence before turning on the power. Failure to comply

could cause drive damage.

1.3.3.2 Maintenance



Capacitors in the drive may still be charged for a short time after shutting off the power. Wait

for the amount of time specified on the drive before any main tenance. Failure to comply could
cause electrical shocks to personnel. Besides, do not touch the heatsink which can be very hot
during operation. Replace the cooling fan only when the heatsink has cooled down after

shutting off the power. In addition, when  a synchronous motor is coasting to stop, it
regenerates voltage to keep the drive terminals live even when the drive power is off. Wait

until the motor is fully stopped before drive maintenance. Failure to comply could cause

electrical shocks to personnel .

1.3.3.3 Wiring Tools

Use only the tools suggested by the terminal supplier during drive maintenance.

1.3.3.4 Transportation and installation

Do not explore the drive to the environment containing the halogens or DOP gas during

transportation or install ation.

1.4 Warranty

1.4.1 Warranty Period

Contact local distributor for details.

1.4.2 Warranty Restrictions

Warranty is not applicable when the drive is not properly used according to the manual

regardless warranty period.



Chapter 2 0 Product

2.1 Component Names
2.1.1 I1P20 Enclosure

Frame 1

A | Heatsink F I Terminal cover screw K Keypad
B I Conduit bracket G | Conduit screw

C I Rubber bushing H | Front cover

D | Cooling fan | I Front cover screw

El Cooling fan guard JI Terminal cover



Frame 2

A | Heatsink

B I Conduit bracket
C I Rubber bushing
D | Cooling fan

El Cooling fan guard

F I Terminal cover screw
G I Conduit screw

H I Front cover

| I Front cover screw

JI Terminal cover

K| Keypad



Frame 3

A | Heatsink

B I Conduit bracket
C I Rubber bushing
D | Cooling fan

El Cooling fan guard

F I Terminal cover screw
G I Conduit screw

H I Front cover

| I Front cover screw

JI Terminal cover

K| Keypad



2.1.2 NEMA Type 1 Enclosure

Frame 1

A | Top protective cover
B I Heatsink

C I Conduit bracket

D | Rubber bushing

El Cooling fan

FI Cooling fan guard

G | Terminal cover screw
H I Conduit screw

| I Front cover

JI- Front cover screw

K | Terminal cover

10
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Frame 2

A | Top protective cover
B I Heatsink

C I Conduit bracket

D | Rubber bushing

El Cooling fan

FI Cooling fan guard

G | Terminal cover screw
H I Conduit screw

| I Front cover

JI Front cover screw

K I Termin al cover

11
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Frame 3

A | Top protective cover
B I Heatsink

C I Conduit bracket

D | Rubber bushing

El Cooling fan

FI Cooling fan guard

G | Terminal cover screw
H I Conduit screw

| I Front cover

JI Front cover screw

K | Terminal cover

12
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2.2 Receiving Checklist

Check the following when receiving the drive:

1. Isthe packaging box in good condition? Any damage or damp ?
If so, contact the distributor or local Lite  -On representative.
2. Isthe mod el label on the box same as what you purchased?
If not, contact the distributor or local Lite  -On representative.
3. After opening the box, is there any damp mark inside the box? Any damage or crack on
the drive enclosure?
If so, contact the distributor or I  ocal Lite - On representative.
4. Does the drive nameplate show the same model humber as the carton label?
If not, contact the distributor or local Lite  -On representative.
5. Are the manual and keypad in the carton?

If not, contact the distributor or local Lit e-On representative.

2.3 Nameplate

Applicable m otor rating

Model number

MODEL:EVO680043S7D5E20

MOTOR RATING: 7.5kW/11kW
INPUT: AC3PH 380-480V 50/60Hz

Input power supply

vVvVvyvV v

Output power supply
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2.4 Model Number Definition

L Version: Keypad Type: Filter:
ProducFSerles. : S: Standard E: LED - No Filter
EVO: LiteOn AC Drive . - :
C:LCD F: Filter Builin
Sartes NEE (Coming soon) (Coming soon)
v Enclosure:
00: IPOO
Voltage Class: 20: IP20
21: AC 220\tPhase N :NEMA
(Under development)
23: AC 220\ Phases
(Coming soon)
43: AC 440V 3 Phases
2.5 Power Ratings
400V Class
Model
EV0680043S D40 (D75 |1D5|2D2 |3D7 |5D5|7D5 | 011 [ 015 [ 018 | 022 | 030 | 037 | 045 | 055 | 075 |090 |110
No.
HD 05] 1 2 3 5 | 75110 15| 20| 25|30 |40 | 50 | 60 | 75 | 100 [125 |150
HP
Max. ND 1 2 3 5 |75]110| 15| 20| 25| 30| 40 | 50| 60 | 75 |100| 125 |150 |175
Motor HD 0410751522 |37 |55|75] 11| 151|185 22 | 30 | 37 | 45 | 55 | 75 |90 |[110
. kw
Capacity ND 075 1522|3755 75| 11 | 15 |185| 22 [ 30 | 37 | 45 | 55 | 75 | 90 |110 [132
Voltage (V) [/
three phase , 380~480 V, -15% ~ +10% , 50/60Hz
Frequency (Hz)
Current (ND) 34141 (54| 8 |126| 17 | 25 | 31|38 | 45| 60 | 72 | 92 | 115|150 [180 (215 |260
Current (HD) 1813442 |55]|95|126|185[ 25 | 32| 38 | 45| 60 | 75 | 92 |115|150 [180 (215
Rated Output
0~400H z
Output  |Frequency(Hz)
Carrier
2~12 1~15
Frequency (kHz)
Cooling Method Fanless Fan
Frame Size 0 1 2 3 4 5 6 7

14




2.6 Common Specifications

Item

Specification

Control Method

V/F, Sensorless Voltage Vector Control (SVVC)

Output Frequency [0 to 400 Hz
Digital I nput: Within UO0O.01% of
Frequency -
nres o ]
Accuracy Analog Input: Within  U0.1% of max. output frequency ( -1 0

+50 )

Frequency Setting
Resolution

Digital Input : 0.01Hz

Analog Output: 1/1000 of max. frequency

Starting Torque

150% / 3Hz (VIF)
200% / 0.3Hz (IM Sensorless Voltage Vector Control )

L
@
3]
g
5 [Speed Control 1: 40 (VIF)
O |[Range ™ 1:200 (IM Sensorless Voltage Vector Control )
Ie)
5
O |[Speed Control U0.2% (Sensorless Voltage Vector Control )
Accuracy
Speed Response [Over 5Hz (Sensorless Voltage Vector Control )
Acc/Dec Time 0.0 to 6000.0
Braking Torque Approx. 20%
Filter Options C2lj <7.5kW NA C3lj >11KW NJ
\V/F Pattern 15 fixed pattern sand 1 programmable pattern
120% for 1 min. in every 10 min. (Normal Duty)
150% for 1 min. in every 10 min. (Heavy Dut
Overload Capacity ° . Y . (Heavy Duty)
180% for 10 sec.. in every 10 min. (Heavy Duty)
200% for 1 sec..in every 10 min. (Heavy Duty)
Indoor without corrosive gas/liquid or flammable gas/liquid/oil
— [Area of Use .
s mist/dust
E Ambient -10 to +50 ,-10 to +40 (NEMAL), below 90% RH without
o .
< |Temperature froze or condensation
=
lw  (Storage
o -20 to +60
£ (Temperature
©
’g_ Altitude Up to 1000 meters
© Shock 10 to 20 Hz (9.8 m/s2) , 20 to 55 Hz (5.9 m/s2)

15




Enclosure

IP20, NEMAL (with optional NEMA kit)

Number of /0 (<5.5kW models)

Analog Input (Al)

1 points (Al2: OV~10V, 0/4~20mA)

Digital Input (DI)

4 points

Analog Output
(AO)

1 points (0~10V/0or4~20mA)

Digital Output
(Do)

1 points

Relay Output (RO)

1 points

Pulse Input (PI)

1 point

Pulse Output (PO)

N/A

Number of /0 (>7.5kW models)

Analog Input (Al)

2 points (Al1: -10V~10V, 0~10V AI2: OV ~10V, 0/4~20mA)

Digital Input (DI)

7 points (1 DI support PI 50kHz* )

Anal Output
(Ang)og HPd 2 points (AM:0~10V/0or4~20 mA, FM:0~10V/ -10~+10V )
Digital Output _
1 t
(DO) poin
Relay Output (RO) (2 points

Pulse Input (PI)

1 point (1 DI support Pl 50kHz*)

Pulse Output (PO)

1 point

Communications

Modbus (RS -485 port ), Max. high speed is 115.2kbbs

Communication Option

Card

Profibus-DP | CANopen , EtherCAT

*]1. Results tested in labs
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2.7 Product Dimensions

Frame 1

EVO680043S1D5E20, EVO680043S2D2E20

1

- 8|
il
®&— L
——%—E
m%./’/ _ Uﬁj ] \ ol 8 j—
D @
I} | ‘:I @
N o 20
P— ’: -\I @@(] i
N \A) |
ey @ |
(i@ |
il &?ﬁ; ] j@
Series |Frame W w1 H H1 D D1 S1 > > 1 > 2
113 93 143 131 158.4 151 55 55 22 22
EVO6800 1
[4.45] [3.66] [5.63] [5.16] | [6.24] | [5.89] | [0.22] | [0.22] | [0.87] | [0.87]
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Frame 2

EVO680043S3D7E20, EVO680043S5D5E20

\w\/f U
W D1
8 {L\b T =
@
g
= =
- |
620 NNAREARERAE
=] ®@
A WARNING H
=== f 0 UUBRLLL
ﬁ“ | O] | EFZL Ll P L
/ﬂt A @
7 — o 775
/ = — = ‘[I‘\_/‘n | J
r , A WIS Hi-
o & @l L
I\ (W) W
ran\W/an
o\ L@
s 2/ ‘
QP_/' I = 0 N1 2
_ il @T% n
i %&f} il
I T
Series |Frame w w1 H H1 D D1 S1 > >1 > 2
145 128 184 172 168 161 55 55 22 28
EVO6800 2
[5.71] | [5.04] | [7.25] | [6.77] | [6.56] | [6.34] | [0.22] | [0.22] | [0.87] | [1.10]
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Frame 3

EVO680043S7DSE20, EV0O680043S011E20

v/ D
W
Wi D1
SEE DETAIL A
| i s—
il R v | lL
.._ﬁ N
8885
= e I =
ILITENZAN é
R ;8 @
i | [ |
il B [ — 1 | |
\SEE DETAIL B
ffé”a
\LE E
Sl
Detail A
ol & @ 4 (Mounting Hole?
ol Yo}
Deztail B
(Mounting Hole)
Series | Frame w w1 H H1 D D1
225[8.79] 202[7.89] 260[10.16] 242[9.46] 198[7.74] 190[7.42]
EVO6800 3 S1 > > 1 > 2 >3
6.5[0.25] 6.5[0.25] 22[0.86] 35[1.36] 44[1.73]
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Frame 4

EVO680043S015E20 EV0680043S018E20

D
/SEE DETAIL B D
] . P—
i
[ |
=gt T
§ ®
‘ - | | |
Wl | ® .‘ﬁf“e':\ 1l U
-{Z)‘B\\ 70 SEE DETAIL A
) /-2?1
@ -
73~
D DETAIL A DETAIL B
3
e
Series | Frame w w1 H H1 D D1
235[9.25] 212[8.35] 340[13.38] 322[12.68] 218.2[8.59] 210[8.27]
EVO6800 4 S1 > > 1 > 2 >3
6.5[0.26] 6.5[0.26] 22[0.87] 28[1.10] 35[1.38]
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Frame 5

EV0O680043S022E20, EV0680043S030E20

==0|

(=2 —1—J]
— e
_a

ILMEzE

H|

3 B

e, 9p
= = >
B o 289

4 “&3@%@ éﬁ)@\@ |

b~ ﬂaﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂm‘ or
fb} Q0000Q0J0RAN00DNNnanen | |7

AR AR

i B

ek
SN
E%
]

Series | Frame W w1 H H1 D D1
281[10.397] |257[10.03]| 385[15.03] 367[14.33] 218.9[8.55] 211[8.24]
EVO6800 5 S1 > > 1 > 2 >3 >4
6.5[0.26] 6.5[0.26] 22[0.87] 28[1.10] 35[1.38] 44[1.72]
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Frame 6

EVO680043S037E20, EV0O680043S045E20, EVO680043S055E20

W
W1 D
5 @WO @
ERERe
o =
L1 —
==z T -
= = EVO-6800  seres | HHHHH
[iE®R]
A ___ I T ﬂ
| —
f‘L = f‘\ Dﬁ
P —
——
N
il ® B _“\\
—® N [
I | '
WA
i
2 ® ®
7
Series | Frame w w1 H H1 D S1
304[11.88] | 270[1055] | 550[21.48] | 530[20.70] | 315[12.30] | 11[0.43]
EVO6800 6 >
11[0.43]
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Frame 7

EVO680043S075E20, EV0O680043S090E20, EVO680043S0110E20

W

W1

=

| EVO-6800 sens

H1
H

[0 - O
MGG BR80T
(AT oOMOEA
BRI EeE

ﬂiiﬂﬂﬁiﬁﬂﬂﬁliﬂﬂﬁ'
i

Series | Frame W w1 H H1 D S1
344[13.43] | 260[10.15] 665[25.97] 640[25.00] 350[13.67] 11[0.43]
EVO6800 7 >1 >2
11[0.43] 19[0.74]
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2.8 Options

2.8.1 Options
EVO SeriesCommon Accessories
Name Model Number Description
Copy Unit EVO-Kit-CU  |Allows parameter uploads / downloads and comparison

2.8.2 Braking Unit

Applicable _ 5 . o
Visiian 125% Braking Torque 10%ED Nj“ Max. Braking Torque Limit
ap | kw Braking Torque Hp KW Braking Torque Hp KW
(kg-m) (kg-m)
2 |15 1.0 200W/ 360 © 2.4 200 3.9 3
3 |22 15 300w/ 250 35 130 5.8 4.4
5 | 37 25 500W/ 15 5.9 80 9.7 7.4
75| 5.5 2.7 800W/1 00 © 8.8 56 145 11
10 | 7.5 51 1000W/ 75" 105 45.1 17.5 13.8
15 | 11 7.5 1600W/5 0" 158 45.1 17.5 13.8
20 | 15 10.2 2000W/ 4 198 22.6 35 27.7
25 |18.5 12.2 250 0 W/ 3 24.7 22.6 35 27.7
30 | 22 14.9 3000W/2 6~ 304 22.6 35 27.7
40 | 30 20.3 4000W/ 1 395 141 56 44.2
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2.8.3 Filiter

Mode | Name

Power Rating (KW)
lj HDNJ

Rating Current (A)
lj NDNJ

Filiter Selection
(PE 3200 Seriey

three phase , 380~480 V, -15% ~ +10% , 50/60Hz

EVO680043S1D5 15 5.87 PE3200-10-01
EVO68004352D2 2.2 6.56 PE3200-10-01
EVO680043S3D7 3.7 14.29 PE3200-16-01
EVO680043S5D5 55 18.07 PE3200-20-01
EVO680043S7D5 7.5 31 PE3200-35-01
EV0680043S011 11 37.4 PE3200-50-01
EV0680043S015 15 46.5 PE3200-50-01
EV0680043S018 18 53 PE3200-65-01
EV06800435022 22 68.7 PE3200-80-01
EV0680043S030 30 82 PE3200-100-01
EV0O680043S037 37 100 PE3200-100-01
EV06800435045 45 125 PE3200-130-01
EV0680043S055 55 165 PE3200-200-01
EV0680043S075 75 200 PE3200-200-01

Note : This table is for reference only
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Chapter 3 0 Drive Installation

3.1 Installation Environment

To ensure the optimum drive performance, install the AC drive in a proper environment
specified below.

Environment Conditions
Area of Use | Indoors
L -10AC to +40AC (NEMA 1 enclosure)
. -10AC t o +30GAclBsure) (1 P
. Do not install the drive in environments with wide temperature fluctuations
S0 as to ensure the drive reliability.
Ambient . When the drive is installed in an e nclosure cabinet, make sure the cooling
Temperature works properly to keep the temperature within the specified levels.
. Do not allow the drive to freeze.
. When drives are installed side -by-side in a cabinet, follow the instruction
illustrated in Figure 3.2 to ens ure the air flow.
. . Under 90% RH
Humidity )
. Free of condensation
Storage 20AC to +60AC
Temperature

Surrounding
Area

Free from water, oil, metal shavings or other foreign materials.
Free from flammable materials (e.g., wood)

Free from harmful gases and liquids

Free from direct sunlight

Free from oil mist, corrosive gas, flammable gas or dust.

Free from radioactive material

Green Class 2 or above

Up to 1000 m without derating. Up to 2000 meters with 1% rated current

Altitude
derated for every 100 m count ed from 1000 m.
10 to 20 Hz at 9.8 m/s2
Vibration 20 to 55 Hz at 5.9 m/s2 (2A0004 to 2A0211, 4A0002 to 4A0165) , or 2.0
m/s2 (2A0250 to 2A0415, 4A0208 to 4A1200)
Enclosure IP20/NEMA 1.
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3.2 Installation Direction and Spacing

3.2.1 Installation Dir ection

Install the AC drive upright for better cooling.

Figure 3.1 Installation Direction

NG

a. Upright installation b. Horizontal installation c. Transverse installation

3.2.2 Installation Spacing
3.2.2.1 Single Drive Installation

Install the AC drive as illustrated below to ensure the required space for airflow and wiring.

e e
£l
= ) 1§
% |
- | .
o — k2
0 I -.-} [c” Jl'

Figure 3.2 Installation Spacing for Single Drive

Note: Same amount of space is required for [PO0 and NEMA 1 enclosure.
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3.2.2.2 Side-by-Side Installation
Install the AC drives as illustrated below to ensure the required space for airflow and wiring

— D

& N
e N
’g EQE' o o /
T ) f
GEEEE, W
=2 s
== ==0 g
i | &) [ B
5 |
I ®
A ) i

= D

AT Minimum 50 mm B - Minimum 30 mm C - Minimum 10 mm D - Minimum 150 mm

Figure 3.3 Installation Space for Side -by-Side Installation

Note: When installing drives of different sizes, align th e tops of the drives for easier cooling fan

replacement.
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3.3 Keypad and Terminal Cover Installation

It is not necessary to remove the keypad before wiring. You just need to loosen the terminal
cover screw and remove the terminal cover.

440V 1 to 40HP mod el enclosure are non-metal. Loosen terminal cover screw and remove
terminal cover for wiring . After wiring , affix the terminal cover back in position and tighten the
screw. For wiring instructions and  screw tightening torque please refer to Chapter 4.

R

Stepl: Loosen front screw Step2: take out the keypad

1
I

Step4: Loosen screws of the wiring cover and Step5: locking screw , replace the
remove the wiring cover controller and wiring cover
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3.4 Wiring Protection

3.4.1 Drive and Input Cable Protection for Short  -Circuit Situations

Protect the drive and input power cable by using fuse in case potential short -circuit situations
cause overheat . Please refer to the fo llowing figure for proper wiring.

s R
et %E_.HE
Ty
WA sama =
=R
falalalay
88888,
(i ()
(o () ()
= (=)
* () (3T0F)
2
[T =)
5
(=]
1 WAMIPE“ o
:-—""-‘-‘:‘-'-'—-—."“" g
| &
=0 oad
i O of 18
e |
Input cables — Moto

Fuse

Figure 3.4 Fuse Installation

3.4.2 Motors and Output Cable Protection for Short - Circuit Situations

If the output cables are properly selected according to the drive rated current, the drive itself is
fully capable of protecting the moto  r and output cables in case of short -circuit situations.

Note: If a single drive runs more than 1 motor, a separate thermal overload switch or a circuit
breaker is required.
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3.5 Keypad Remote Usage

Keypad mounted on the drive can be removed and connect  ed to the drive using an extension
cable to facilitate operation when the drive is installed in a location where it cannot be easily
accessed. It can also be permanently mounted remote locations such as panel doors using an
extension cable and an installat ion support set.

3.5.1 Remote Operation

3.5.1.1 Remote Operation (<5.5kW models)

Invertor Cable

N

S[O)
=L
1=

]|

1
a

oo™

|

Keypad

{ & ' Connector

L

=& 0089-0/d

H
t
i
H
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3.5.1.2 Remote Operation (>7.5kW models)

Invertor Cable
EﬂgﬂH” imn; Connector
I fi=d
Y
.
©
®
o]
<
itz ] o)
o~
@®
[}
Avaming S
TS g
PA
e ® _ A
3.5.1.3 Keypad Dimensions (<5.5kW models)
160 M4 X P0.7
pan head machine

" CRUR)

CSTOP))

screw x 4

B ECEES0mm 2

I {

Minimum 50mm
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3.5.1.4 Keypad Dimensions (>7 .5kW models )

M4 X P0.7
36.02X)
— = , pan head machine screw x 4
EVO 6800 Hyi
Rl = r* - /ﬁ(\/\
WEC BT BN RUN ek | '\\ @/ =

189

7/
93.0(2X)

—
3 A
© ©
20 B B S0 L

Minimum 50mm

3.5.2 External/Fac e-Mount

3.5.2.1 External/Face-Mount  (<5.5kW models)

M4 X P0O.7
pan head machine screw x 4

Keypad

,_7_7_\_7-7-

- Enclosure panel

3.5.2.2 External/Face-Mount  (>7 .5kW models)
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_ = - );“
= ‘
|  M4XPO7
o | /// pan head
[——y machine
) 9
T -
(9
Keypad _ |
_ Enclosure panel
|
—t
) |
1~ |
‘ —— 775
o
T —7 W
9

3.5.2.3 Panel Cut-Out Dimensions (<5.5kW models)

64.0

3.5.2.4 Panel Cut-Out Dimensions (>7 .5kW models)
34
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)

93.0

35



Chapter 4 6 Wiring

4.1 Wiring Saf ety

Danger

A

> >

>

Turn off all the power to the equipment before wiring. Wiring during power on could cause
electrical shocks to personnel.

Allow only qualified personnel for installation, wiring, repairing and parts replacement.
Capacitors in the drive may sti |l be charged for a short time after shutting off the power.
Wait for the amount of time specified on the drive before any maintenance.

Never touch input or output power cables. Do not connect any circuit to drive enclosure.

Warning

A

A

>

>

> > > > > >

>

Properly connectt he motor ground terminal.  Contacts b etween the motor ground
terminal and motor enclosure could cause electrical shocks or a fire.

Ensure terminal screws are all tightened. Loose connection to the main circuit could cause
overheat or afire.

Verify if the r ated voltage of the drive matches the voltage of the incoming power supply
before applying power.

Perform all wiring as specified in the wiring diagrams provided when installing braking
options. Failure to comply could result in drive, braking components damage or a fire.
Do not disconnect the motor from the drive while the drive is outputting voltage.

Do not use unshielded cable for control circuit wiring. Failure to comply could cause
abnormal operation of drive.

Use shielded twisted -pair cables and con nect the shield to ground terminal of the drive.
Do not modify the drive circuits. Failure to comply could cause drive damage.

Ensure all connections are correct after connecting the drive with other devices.

Rubber grommets located on conduit box shallb e removed and replaced with conduit
hubs in the end use installation.

Integral solid state short circuit protection does not provide branch circuit protection.
Branch circuit protection must be provided in accordance with the National Electrical Code

andany additional | ocal codesN, or the equiyv
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4.2 Main Circuit

DC reactor (opllon)*1

VTV

-

Braking resistor (option) 2

I I T T i :
umper & o 3 L
| + 2 e} Bl B2
MCcB MC (DC+)
I —OR/L1 Um1@
S Sdv—— —© $/L2 VIT2@
I T §d>—M—— =0 T/L3 WIT3@
Fast acting fuse
| Cl:
—-— - -""—-_—-_—-_— -—:F\— -I_ﬂ? | | ¢
] Forward /stop [0 o——1 ] x =
| B =
I Reverse /stop p—=& 6t AMV
! | s
l External fault p——55 : ISB i = H
| ' I
Lo s4 M ¥F3z)
| Fault reset g—-5 06— I : ﬂ* Cgmn’iontgrmil‘wa\m\
Multi-function i | ot analog signa
DI | Multistepspeed§ =5 | Gl | &
b, l command 1 ! l | |
l Multi-step speed §——55. i S -*13 J5
| command 2 ! !
i
| :
| 1 JamperLag 24V
| Default setting i Dwgna\jgnal Sink (NPN)
~ i comm NPN/PNP switch
——— — ——— —— -—— ?7/
Jog Command -—i— N
High-speed pulse sighal common terminal e. -
v/ | STC
PE Shield ground terminal R2A
+V Power of analog input+10V
ainp R2C
3 A2
i ; 2 0~10V/-10~10V %
Multi QJlnct\on 5kQ }‘I A1 Multi-function analog input 1 D1
i >
- /0~10V/0~ : i *5 g 3
Oor4—20mA/0-10V/0-5V PI A2 Multi-function analog input 2 3‘ {Eﬁ
ov ! . 6
- AC Common terminal of analog signal

MODBUS RS-485

©
o

indicates main circuit

indicates control circuit

indicates shielded cable

D-

_____________ -
o 'r-! H

utput freqlency | %

FM (0~10V/-10~10V) | + Analog output
AM (0 or 4~20mA/0-10V) ,

CoMm

ol |

Default setting

PE Shield ground terminal
*
Option card (communication card)

Multifunction relay output
250VAC, under 5A
30VDC, under 3A

Multi-function DO
(DC 48V/2-50mA, open collector)

Multi-function pulse train output
32kHz. Max.

iI P indicates twisted-pair shielded cable

Notes:

*1. Please remove DC+(+1/+2) jumper when installing DC reactor.
*2. When using braking resistor, please ensure stall prevention function is off.
*3. J5 is port of optional communication card. Please refer to user manual when installing it.

*4. Multi-function analog input S1~S7 can be switched between Sink(NPN) or Source(PNP) mode. Default : NPN mode.
*5. Switch A2 is used to set analog input as voltage input or current input.
*6. AC is common terminal of analog signal (Analog Common).
*7. Pulse input and digital inputs share the same terminal (5.5kW or less shared S4,7.5kW more common S7).
*8. RJ45 is the communication port of RS-485.
*9. Analog output is used to connect frequency meter, current meter, voltage meter and power meter.
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4.2.1 Main Circuit Terminal

Frame 1, 2

EVO680043S1DSE20, EV0680043S2D2E20, EVO680043S3D7E20, EVO680043S5D5E20

DC Reector
(option)

Va —= =
A O
154 A 54
B1 B2

Fest Acting Fuse

Frmae 3

EVO680043S7D5E20, EVO680043S011E20

DC Reactor Breeking Resistor

(option) (option)
~,~,

§ 1 ot

l/\: :f'\\

7
A\ A4
+2/B1 B2

(DC+)

Fast Acting Fuse

Table 4.2.1 Main Circuit Terminal
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Table 4.2.1 Main Circuit Terminals

Terminal Name Terminal Description

R/L1, S/L2, T/L3 Power input terminal

U/T1, VIT2, WIT3 Power output terminal

+1, +2 (DC+) DC reactor terminal. Please remove the jumper before installation

B1, B2 Braking resistor terminal. Select option as per the specifications.  (Please

refer to Chapter 7.1)

E

Ground terminal

4.2.2 Main Circuit Wiring

4.2.2.1 Power Input Terminal

A

)

Install a molded case circuit breaker (MCCB) between three phase AC input power and
main circuit terminals R/L1, S/L2 and T/L3. A magnetic contactor (MC) in series
connection is also suggested so as to shut off the power by drive protection functions.
Install a R-C varistor on both ends of the MC.

Ensure main circuit terminal screws are tightened to avoid vibration loosening the screws

which could caus e electric sparks.

4.2.2.2 Power Output Terminal

A

>

>

When connecting a noise filter at AC drive output terminals U/T1,VI/T2 and W/T3, always
use an inductive L -filter. Do not install any power capacitor, L-C or R-C filter.

Connect AC drive output terminals U/ T1, V/T2 and W/ T3 to motor input terminals U,V
and W respectively. Ensure the motor and drive terminals are in same phase sequence or
the motor will rotate reversely.

Do not connect power cable to output terminals of the drive. Failure to comply could

cause drive damage and a fire.

4.2.2.3 DC Reactor and Braking Resistor Terminal:

A The terminal is to connect a DC reactor so as to improve power factor. The drive is
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shipped from the factory with a short  -circuit jumper. Remove the jumper before
connecting a D C reactor.
DC Reactor (option)

+1 (DC+) +2

>

If the drive is used in a high -frequency or heavy duty application which requires frequent
braking or shorter deceleration time, install an optional braking resistor to increase the
braking torque.

Braking Resistor (option)
rt—-v1

Bl B2

)

Please refer to the wiring diagram when installing braking options.

4.2.2.4 Ground Terminal

A Use grounding cables of dimensions regulated by electrical equipment standard. Shrink
wiring distance to preven tleakage current resulting unstable ele ctrical potential at the

terminal distant from grounding terminal.

A Do not use share the same grounding cable with welding machines or any device
requiring large current. Failure to comply could cause drive or equipment malfunction.
A Do not wind the groundi ng cable when multiple drives are installed.  Failure to comply
could cause drive or equipment malfunction.
A Ensure the neutral of the input side and drive terminal " @ }{ are grounded

according to the local electrician regulations. TN and TT system are sugge  sted for the

drive primary side.
4.2.2.5 Jumper

A EVO08000 complies with the European LVD standard EN 61800-5-1 (2007) reducing the
current leakage to below 10mA DC under testing condition regulated by IEC 60990
(1999).

Follow the instructions below to remo ve the jumper if an even lower current leakage to a

>

even lower level .
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A Removing the jumper may increase the signal interference.

—

re—=2REE | 2Ios5580 B =4
E,E""”"ﬂ% 53550855885 -;_;E(Q
B 1 T

¥

........

4.2.2.6 Ring Terminal

A Main circuit terminal should be used with crimp ring terminal wiring A

>

Please refer to the diagram about ring terminal size, where the 8 AWG and 10 AWG bare

recommend using W size must be less than 10.5 mm, d2 size must be greater than 5.0

>

Ring terminal shall be insulated cover of the terminal block wiring, which can form a reference KST

RVBSS8-5 & KST RVB5-5 or similar size ring terminals to facilitate wiring and other operations

Terminal Specifications

Diameter | Terminal Type

w d2 d1i D F E L T
AWG 8 RVBS8&5 8.8 53 4.5 8.5 105 16.7 | 31.6 1.2
AWG 10 RVB5-5 9.5 53 3.4 6.4 8.3 13 26 1
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4.2.3 Main Circuit Cable Size and Tightening Torque

Select the cables and crimp terminals according to Table

4.2.2.

1. The recommended cables are 600 V vinyl -sheathed cables which have continuous

temperature tolerance up to 75 AC with ambien t temperature tolerance up to 40 AC, wiring

distance up to 100 meters and conditions suitable for on Normal Duty mode.

2. Terminal +1, +2, B1 and B2 are only for connecting DC reactor and braking resistor options.

Do not connect it to other devices.

3. Consider the amount of voltage drop when selecting cable sizes
when the voltage drop exceeds 2% of the motor rated voltage.

can be calculated using the foll owing formula:

. Increase the cable size
The amount of voltage drop

Line drop voltage (V) =3 Z cable resistance (" /km) Z cable length (m) Z current (A) Z 1073

Table 4.2.2 Cable Size and Tightening Torque (Three-phase 400 V)

Asia USA Europe & China Tightenin
S t S ted |Applicabl Terminal
Drive uggeste . uggeste! pplicable ] g Torque
; Appli cable Suggested | Applicable
. Terminal d Cable PP i Cable Size |Cable Size gd . PP _ Screw
Rating . Cable Size Cable Size | Cable Size Nm
Size AWG, AWG, Thread
mm?2 ) _ mm?2 mm2 (Ib.in.)
mma2 kemil kemil B
1.5kw |(B1,B2-,R/L1,S/L2, T 1.3 1.3~33 16 16 ~ 12 1.3 1.3~33 M4 1.36
~ /L3,
2.2kwW | U/T1,VIT2,WIT3
Asia USA Europe & China Tightenin
S t S ted |Applicabl Terminal
Drive uggeste . uggested \Applicable . g Torque
: Applicable Suggested | Applicable
. Terminal d cable | ~PP"?Y 1 o able size |cable size| T 995 pplicab Screw
Rating ) Cable Size Cable Size | Cable Size Nm
Size AWG, AWG, Thread
mm2 . i mm2 mm2 (Ib.in.)
mm?2 kemil kemil B
3.7kW |B1,B2-,R,S,T,U,V,W\
3.309 ~ 1.8
~ 3.309 |3.309~8.368 8 12~8 3.309 M4
8.368 (15.9)
5.5kW
Asia USA Europe & China Tightenin
S t S ted |Applicabl Terminal
Drive uggeste . uggestea \Applicable . g Torque
: Applicable Suggested | Applicable
. Terminal d cable | PP I o oble size |cable size| S99 pplicab Screw
Rating ) Cable Size Cable Size | Cable Size Nm
Size AWG, AWG, Thread
mm2 . , mm2 mm2 (Ib.in.)
mm?2 kemil kemil B
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7.5kw |DC+1,B1/DC+2,B 8.3 53~8.3 8 10~ 8 8.3 53~8.3 M5 2.26
~ 2,-,R/IL1,S/L2,T/L3 lj 20NJ
11kw | ,U/TLVIT2WIT3
Asia USA Europe & China Tightenin
S t S ted |Applicabl Terminal
Drive uggeste . uggeste! pplicable . g Torque
; Applicabl S ted | Applic abl
. Terminal d Cable | ~PPIC@ _e Cable Size |Cable Size| 99 ? PPie a. € Screw
Rating . Cable Size Cable Size | Cable Size Nm
Size AWG, AWG, Thread
mm2 . . mm2 mm2 (Ib.in.)
mm?2 kemil kemil e
15kw
DC+1,B1/DC+2,B
~ 2.45
2,-,R/L1,S/L2,T/L3| 21.2 |13.3~21.2 4 6~4 21.2 13.3~21.2 M6
18.5k (21.7)
LUIMLVIT2,WIT3
w
Asia USA Europe & China Tightenin
S t S ted |Applicabl Terminal
Drive uggeste . uggeste! pplicable . g Torque
. Terminal d Cable Appllcab_le Cable Size|Cable Size SUQQESI?d Appllcaple Screw
Rating . Cable Size Cable Size | Cable Size Nm
Size AWG, AWG, Thread
mm?2 ) ) mm?2 mm2 (Ib.in.)
mm2 kemil kemil i
DC+1,B1/DC+2,B
22kw~ 6.37
2,-,R/IL1,S/L2,T/L3| 33.6 21.2~33.6 2 4~2 33.6 21.2~33.6 M8
30kw (56.42)
JUITLVIT2,WIT3
Asia USA Europe & China Tightenin
S t S ted |Applicabl Terminal
Drive uggeste . uggested \Applicable . g Torque
; Applicable Suggested | Applicable
. Terminal d Cable | ~PP | Cable Size|Cable Size 99 ) PP _ Screw
Rating . Cable Size Cable Size | Cable Size Nm
Size AWG, AWG, Thread
mm2 . ) mma2 mm2 (Ib.in.)
mm2 kemil kemil B
R/L1,S/L2,T/L3,P,
37kw~
DC+,DC-, 85 33.6~85 3/0 2~3/0 85 33.6~85 M8 7.8 (69)
55kw
U/T1LVIT2,W/T3
Asia USA Europe & China Tightenin
S t S ted |Applicabl Terminal
Drive uggeste . uggested \Applicable . g Torque
; Applicable Suggested | Applicable
. Terminal d Cable | PP | coble size |Cable Size| 290k ppicab Screw
Rating ) Cable Size Cable Size | Cable Size Nm
Size AWG, AWG, Thread
mm2 . . mm2 mm2 (Ib.in.)
mm2 kemil kemil B
R/L1,S/L2,T/L3,P,
75kw~ 4/0~350M
DC+,DC-, 177 107.2~177 | 350MCM 177 107.2~177 M8 7.8 (69)
110kw CM
U/T1,VIT2,W/T3
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4.3 Control Circuit

DC reactor (oplion)*l Braking resistor [option)*2
YTV P okl 2
Jumper  1——1 ! 1
LA a—C O—o—
+1 +2 (<] B1 B2
MCcB MC (DC+)
R 6 oM
S So—M——
T §o—m—roi]
o e = e = -
S —— l — — =
’ I
Forward /stop I

Output frequency

]
i | 9
- FM (0~10V/-10~10V) | 1 Analod output
! $ AM (0 or 4-20mA/D~10V) J I
L

Reverse /stop

External fault

L FEN
Common terminal
of analog signal

Fault reset

Default setting

DI Multi-step speed

PE Shield ground terminal

|
|
|
|
|
IMuIli—ﬁ.ln::lion :
|
|
|
|
|
l

COM

I o NP

I - > I p Multi-function pulse train output
E D+ 32kHz. Max.

I MODBUS RS-485

I

I

I

|

I
D, command 1
5 2
| Multi-step speed J Option card (communication card) I
command 2 I
I
| cony Romper e 24V I
Default settin Digital ggnal Sink (NPN)
I 9 cwmwj's NPN/PNP switch I
———————— .g?/ I
I Jog Command : N
High-speed pulse sigpal common terminal e — |
| v | STC
L Multifunction relay output |
| 250VAC, under 5A
| PE Shield ground terminal ROA 30VDC, under 3A |
- +V Power of analog input+10V I
I i 9P R2C
3 A2 I
- i 2 0~10V/-10~10V 3
Mu\f E;JInctlon 5kQ }’I AT Multi-function analog input 1 D1 I
Oor4-20mA/0~10V/0-5V [p| | 3 L 3 DC i 11 |
| - A2 Multi-function analog input 2 (BC 48V/2-50mA, open collectar) I
ov IP , 5
AC Common terminal of analog signal I
I
I
I
L I
© indicates main circuit
© indicates control circuit
3 indicates shielded cable
Y
| Lo . N
I[P indicates twisted-pair shielded cable
Notes:

*1. Please remove DC+(+1/+2) jumper when installing DC reactor.

*2. When using braking resistor, please ensure stall prevention function is off.

*3. J5 is port of optional communication card. Please refer to user manual when installing it.

*4. Multi-function analog input S1~S7 can be switched between Sink(NPN) or Source(PNP) mode. Default : NPN mode.
*5. Switch A2 is used to set analog input as voltage input or current input.

*6. AC is common terminal of analog signal (Analog Common).

*7. Pulse input and digital inputs share the same terminal (5.5kW or less shared S4,7.5kW more common S7).

*8. RJ45 is the communication port of RS-485.

*9. Analog output is used to connect frequency meter, current meter, voltage meter and power meter.
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4.3.1 Control Circuit Terminals

4.3.1.1 Control circuit input and output terminal

(<5.5kW (more) models )

LODDDDDLD

DDDDDD D)

V+ | A2 | AC |AM | D1 | DC

R1B

R1A

R1C

S4C

24V |(COM| S1 | S2 | S3 | 4

PE

Table 4.3.1.1 Control Circuit Input Terminal

) Terminal ) . o
Terminal Type Terminal Name Terminal Description
Code
S1 |Digital input terminal 1 (forward/stop) Photocoupler, 24 V / 8 mA.
S2 |Digital input terminal 2 (reverse/stop) Use Sink / Source switch to select
3 Digital in put terminal 3 (external fault signal |multi -function digital input type.
1) The default is Sink mode.
) , In additi on to the characteristic S1
Mult i- Function
. ~ S3, but also for the high -speed
Digital Inputs
pulse input channel.
S4  [Digital input terminal 4 (Jog command) Maximum input frequency: 50KHz

High voltage : 10 ~ 24V

Low voltage : 0 ~ 0.5V
For digital inputs, switch Sink /
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Source mode must be external
connection
S4C [High -speed pulse signal common terminal
+V  [Auxiliary power terminal +10V Analog input power+10V / 20mA
] ) Voltage or  current  input
Analog input terminal 1
A2 Ny (Selectable). 0 or 4 to 20mA, 0 to
(auxiliary fr equency command )
1ov
. . The ground terminal for control
Multi - Function
PE [Ground terminal signals to avoid interference. Use
Analog Inputs
shielded cables only.
AC |Common terminal for analog signals
COM |Digital control s ignal common terminal
oy +24V auxiliary power terminal for analog [Digital control signal power
input + 24V |/ 50mA
Table 4.3.1.2 Control Circuit Output Terminals
) Termina ) ] o
Terminal Type Terminal Name Terminal Description
| Code
Multi -Functio R1A |Relay 1 normal open Relay output
n R1B |Relay 1 normal closed DC30V,3A
Relay Output R1C |Relay 1 common AC 250 V,5 A
. Photocoupler Output
D1 |Photocoupler Output terminal 1
_ . 30V, 2to 15 mA
Multi - Functio DC |Digital Output terminal
: Multi -functi | out terminal Voltage or current output
ulti -function analog outpu ermina
Photoco upler AM (output 0 g P (Selectable) 0 or 4 to 20mA, 0 to
output curren
Output p 10V
AC |Analo g common terminal
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4.3.1.2 <5.5kW models, NPN and PNP wiring

NPN models (S1~S3)

Internal power supply External power supply (Remove the J13 short
circuit PIN)
24v 24v
I )
24V — 24V Ext.

| COM COM

t— ()z—_
S1~S3 S1~S3

:l’] —+—O— ——O———

| ]

PNPmodels (S1~S3)

Internal p ower supply External power supply (Remove the J13 short

circuit PIN)

24V 24V
7 T ]

24V 24V Ext.

COM COM T

) )

S1~S3 S1~S3
—_J D,

)
\S

}NE:_D_O_

Due to multi -function input terminal S4 common pulse function, wiring and S1 ~ S3 different

way, way below refer to the wiring
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NPN models (S4)

Internal power supply

A

PNPmodels (S4)

Internal power supply

24V

24V
COM

T e

External power supply (Remove the J13 short
circuit PIN)

External power supply (Remove the J13 short
circuit PIN)
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4.3.1.3 Control circuit input and output terminal

(>7 .5kW (more) models )

Q|2

1 I

‘R1A R1B

R1C|R2A R2C‘

QLD DDD

Q00D DDDDD

V+

Al

A2

S1

S3

S5 | 87

§7C MP |DC

01‘

‘AC FM

AM

24v

s2

S4

S6 |COM

D+ | D-

PE

Table 4.3.1.3 Control Circuit Input Terminal

Terminal Type Terminal Terminal Name Terminal Description
Code
S1 Digital input terminal 1 (forward/stop)
S2 Digital input terminal 2 ( reverse/stop)
S3 Digital input termina | 3 (external fault 1) |Photocoupler, 24 V, 8 mA.
S4 Digital input terminal 4 (fault reset) Use NPN/PNP switch to select
Digital input terminal 5 (multi  -step multi -function digital input  type.
Multi -Function s° speed 1) The default is NPN mode.
Digital Inputs Digital input terminal 6 (multi  -step
se speed 2)
In addition to the characteristic S 1
~ S6, but also for the high -speed
S7 Digital input terminal 7 (Jog command)

pulse input channel.

Maximum input frequency: 50KHz
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High voltage : 10 ~ 24V
Low voltage : 0 ~ 0.5V
For digital inputs, switch Sink /

Source mode must be external

connection
S7C |High -speed pulse signal common terminal
COM [Digital control signal common  terminal
+V Auxiliary power terminal +10V Analog input power+10V
AL Analog input terminal 1 Voltage input
(main frequency command) 0to 10V/ -10V to +10V
Analog input terminal 2 \oltage or current input
A2 (Selectable). 0 or 4 to 20mA, 0 to
(auxiliary frequency command )
10V, 0 to 5V
Multi - Function The ground terminal for control
Analog Inputs PE Ground terminal signals to avoid interference. Use
shielded cables only.
Digital control signal power + 24V
(INT port selection by
24V +24V auxiliary power terminal for |short-circuiting)

analog input

INT: short circuit, internal offer
+ 24V | 200mA: open, externally
supplied + 24V

Table 4.3.1.2 Control Circuit Output Terminals

) Terminal ] . o
Terminal Type Terminal Name Terminal Description
Code
R1A |Relay 1 normal open
] . R1B [Relay 1 normal closed Relay output
Multi -Function
R1C |Relay 1 common DC30V,3A
Relay Output
R2A |Relay 2 normal open AC 250 V,5 A
R2C |Relay 2 normal closed
) . D1 Photocoupler Output terminal 1 (zero speed) Photocoupler Output
Multi -Function )
D2 Photocoupler Output terminal 2 (speed agree) 48 V, 2 to 50 mA
Photocoupler — - : - :
Outout D+ RS485 communication terminal, standard RS485 interfa ce, use twisted pair
P D- or shielded wire
EM Programmable analog output terminal (output Voltage Output
i , frequency) 0to 10V, -10to +10V
Multi -Function
) ) ) Voltage or current
Analog Output Multi -function analog output terminal (output
AM output (Selectable) 0 or

current)

4 to 20mA, 0 to 10V
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AC Analog common terminal

Multi - Function ) i i
) Multi -function  pulse train output (output
Pulse Train MP 32KHz Max
frequency)
Output
nd R2, which may

<1> Do not assign frequent switching functions such as ON/OFF to terminals R1 a

shorten the relay terminal life.
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4.3.1.4 >7.5kW models, NPN and PNP wiring

Internal power supply External power supply (Remove the J13 short
circuit PIN)
NPN PNP
—0 O—0 « O0—0Q =
—0O ¢ —O  sc
() 24V > (D 24N
O COM —0O COM

4.3.2 Control Circuit Cable Size and Tightening Torque

Select the cable according to Table 4.3.3.1. Use crimp ferrules on the cable ends for simpler
and more reliable wiring.

Table 4.3.3.1 Cable Size and Tightening Torque

) ) Bare Cable Ferrule-Type Terminal
Tightening
Applicable |Suggeste | Applicable |Suggeste
] Screw Torque
Terminal ] Size d Size Size d Size |Cable Type
Size Nm
) mm2 mm2 mm2 mm2
(lb.in.)
(AWG) (AWG) (AWG) (AWG)
10V, A2, AC, AM, D1, DC, M2.5 0.4 0.13~2.08 0.13 0.41~1 0.41
Shielded
COM, 24V, SC, S1, S2, S3, S4 (3.52) (26 ~ 14) (26) (17 ~21) a7
cable, etc.
PE
R1A, R1B, R1C M2.5 0.57 0.13~3.31 0.13 3.31~5.26 3.31 Shielded
5) (26 ~ 12) (26) (12 ~ 10) 12) cable, etc.
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Table 4.3.2.2 Cable Size and Tightening Torque (>7.5kW models)

Bare Cable Ferrule-Type Terminal
Tighteni ng - -
Applicable |Suggeste | Applicable |Suggeste
) Screw Torque
Terminal ) Size d Size Size d Size |Cable Type
Size Nm
mm?2 mm?2 mm?2 mm?2
(Ib.in.)
(AWG) (AWG) (AWG) (AWG)
AC\V+FM,AL1,AM,A2,24V,S1, M2.5 0.59 0.13~1.31 0.13 |0.13~0.33 0.13
Shielded
S2,53,54,55,56,57,COM,S7C (5.2) (26 ~ 16) (26) (26 ~ 22) (26)
cable, etc.
D+,MP,D -DC,PE,D1
R1A,R1B,R1C,R2A,R2C M2.5 0.59 0.2~331 0.2 0.2~0.33 0.2 Shielded
(5.2) (24 ~ 12) (24) (24 ~ 22) (24) cable, etc.

4.3.4 Ferrule -Type Terminals

Always use ferrule -type terminals with insulated sleeves. Refer to Table 4.3.3.2. for dimensions.

In addition, crimping tool CRIMPFOX ZA -3 manufactured by Phoenix Contact is
recommended.
ifwel 1
L
E
E
L]
__ T =l
r
d2
Table 4.3.3.2 Ferrule-Type Terminal Models and Sizes
Cable Size L di d2
Type Manufacturer
mm2 ( AWG) (mm) (mm) (mm)
0.25 ( 24) Al 0.25-6YE 10.5 0.8 2 Phoenix Contact
0.34 (22) Al 0.34-6TQ 10.5 0.8 2 Phoenix Contact
0.5 (20) Al 0.56-WH 14 11 2.5 Phoenix Contact
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4.4 1/0 Connections

4.4.1 NPN and PNP Mode Selection

Use Sink/Source DIP switch on the control board to set NPN/PNP mode for multi
digital inputs S1to S7. (Default: NPN mode)

-function

e 1)) H
— — ’_.5 m
<
o000 Q
d o~
73533553533 o
S J
ClClElEiElE) 2 i ‘a\l Source
(1 fl— \
W
M%@?L” T -
——— c=d . Sink
e Ty, I o “
—F— C—TFr— Gl

Figure 4.4.1.1 <5.5KW Sink/Source DIP Switch

s

1

=25 0089-ONd

Figure 4.4.1.2 >7.5KW Sink/Source DIP Switch

54



4.4.2 Terminal A2 Voltage/Current Input Selection

Select voltage or current input at terminal A2

A To select current as the input type, set DIP switch A2 to | and set parameter E3-06 to 0 (0
to 20 mA) or 1 (4 to 20 mA).

A To select voltage as the input type, set DIP switch A2 to V and set parameter  E3-06 to 2 (0
to 10V)or 3(0to 5V).

: !@:@@@@@@@@@@!

000000000 D

il Il

Figure 4.4.2 .1 <5.5KW DIP Switch A2

>)

L L )] H
e — — 7 M
If% <
IO
: ElAAGIAGIX6Ys) o~
5@@@@5@@@@5@ -@ L &8
Tl o
[ : '\,
e &
. | Y

Figure 4.4.2.2 >7.5KW DIP Switch A2
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Table 4.4.1 DIP Switch A2 Settings (Terminal A2)

Setting

Description

Vv Voltage input ( 0to 10V or 0to 5V)

I Current input ( 4to 20 mA or 0to 20 mA) (default)

Table 4.4.2 Parameter E3-06

No. Parameter Name Description Setting Range | Default

Selects the signal level for terminal A2.

Terminal A2 Signal Level|o = ° 20MA

ermina Ignal Leve
E3-06 _ J 1. 4~20mA 0,1,2 3 1

Selection
2: 0~10V
3: 0~5V
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4.4.3 Terminal AM Voltage/Current Output Selection

Select voltage or current output type for terminal AM

A To select voltage as the output type, s et DIP switch AM to V and set parameter E4 -04 to O
(Oto10V).
A To select current as the output type, set DIP switch AM to | and set parameter E4  -04to 1 (O
to 20 mA) or 2 (4 to 20 mA).
L ILL 1
" ot m
0
@®
o
¢ - (@]
N\
\"
4
= |
Figure 4.4.3 DIP Switch AM
Table 4.4.3 DIP Switch AM Setting (Terminal AM)
Setting Description
\% Voltage output (0 to 10 V)
I Current output (4 to 20 mA or 0to 20 mA)  (default)
Table 4.4.4 Parameter 4-04
. Setting
No Parameter Name Description Default
Range
Selects the signal level for
) ) terminal AM
Terminal AM Signal Level
E4-04 , 0:0to 10V 0,1,2 2
Selection
1:0to 20 mA
2:4to 20 mA
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4.4.4 RS-485 Communication Termination ~ ON / OFF Switch (>7.5KW)

The default of termination resistor for RS485 communication is OFFE Switch it to ON when the
drive is the la st in a series of slave drives. Set this termination resistor on DIP switch RS485
illustrated in Figure 4.4.4.

; — —y
S S
} ; [CIIIGICIOIEIOIGIE10) pg
0000008328 =
o

glelciElEiEielelEt \I

Figure 4.4.4 DIP Switch RS-485 Termination Resistor

4.5 Connection to PC

The drive is equipped with a RJ45 port. The drive can connec t to a PC through RJ45 cable to
manage parameter settings using LiteOn PC software.

g T L)
[ = W
éi@@
= B
. =y RJ45
B0l
S — i
w7
=11
0

Figure 4.5 Connection to PC
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4.6 Wiring Checklist

Table 4.6 Wiring Checklist

No.

ltem

Page

Power Supply Voltage and Output Voltage

Power supply voltage is within the voltage range of specified drive input.

The motor voltag e matches the drive output specifications.

3 |The drive rating matches the motor rating.

Main Circuit Wiring

An MCCB of proper specifications is connected between the drive and motor.

Power cables are correctly connected to drive input term  inals R/L1, S/L2 and T/L3.

Motor terminals and drive terminals  U/T1, V/T2 and W/T3 are in same phase
sequence. (Otherwise the motor will rotate reversely)

Power supply and motor power cable complies with electrician regulations.

8 |The drive is properly grounded.

Drive terminal screws of the main circuit and ground are tightened.

10

An MC is installed for each motor if a single drive runs more than on motor.

Power Supply

4wt AC Drive I I— - M
rC2
MY L
% T

MIC 1~ MCn Magnetic Contactor
Note: Set MC1 to MCn OFF before operating the drive. Do not switch MC1 to MCn
ON or OFFduring run.

11

When using a braking resistor or braking unit, an MC is installed on the drive input
side and able to shut off the power to drive when overloaded.

Control Circuit Wiring

12

Twisted - pair cables are used for all drive control circuit wiring.

13

Shielded cables are connected to the terminals.

14

Options (if any) are properly installed.

15

No wiring mistakes.

16

Do not use a buzzer to check wiring.

17

The control circuit terminal screws are tig htened.

18

No cable clippings or screws are left inside the drive enclosure.

19

Control circuit wiring and main circuit wiring are separated.
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Chapter 5 0 Keypad and Parameters

5.1 Keypad

Use the keypad to enter RUN and STOP commands, display data, fault, alarm and set
parameters. The keypad of EVO 8000 series can be removed and connected to the drive using
an extension cable. The remote keypad can be mounted on control panels with screws thread

M4 X P0.7 and the screw length longer than the thickne  ss of panel door.

5.1.1 Keys and Displays

14

13
1 11
2 10
3 9
12

4 ) 67 8

Figure 5.1.1 Keypad
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Table 5.1.1 Keypad Keys and Displays

No Button Name Function
1 E FN g \ FN1 Key User-defined function key for Quick
i i )_] Setting Mode
A / "
2 .
éi_' WF‘“ "_‘\W \@ FWD/REV Key |Forward/reverse selection
A Moves the cursor to the right
3 f/r"rjfg ET—' '"\\\ A Resets the drive to clear a fault
|_|‘x LIR ()] = Dﬁ RESETKey situation
3
I I
4 ’_//f’ ’Q T \\ _
| | r[\d \\_1 RUN Key Runs the drive
U _J
\ /
A Enters or exits the parameter
|: 7] “'\ group
J\\ﬂﬂ \L"a J!l ,j/ MENU Key A Switches the displayed menu
6 g I| LIE) i
\\\“_ _y Selects parameter numbers,
UP/DOWN Key |increments and decrements setting
/;J value and frequency
7 Y
({DOVN3
J
\>
r/"'
8 |f—|r: S/ (j Ili :\ STOPKey Stops the drive
N 7/
A Enters parameter value, parameter
o] /;‘_ . L;\ and setting
'IQ:{‘ ENTEI@;—/] ENTERKey A Enters parameter setting menu .
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7 N
' . I
1 L 73
0 Ij\i .L.(zx)ﬂllj%E Li LO/RE Key LOCAL REMOTE
ENTER Key:
11 v-?_:_—fif:\s A Enters parameter value, parameter
/(/f{%% : and setting
ff f,/\, R\ Non -Slip - ]
H ;@.\ w\ )o) @; Setting Dial A Enters parameter setting menu.
W Dial:
%x;ﬁj% Increases or decreases parameter
numbers, setting value and frequency
~
12 \) .
/ ST TR RUN Light Refer to Table 5.1.2.2
\_\ R l\L;z'-f LI\
.
/\\ ~
13 | O RPM
{ [ III
A % RPM Light Refer to Table 5.1.2.2
14
I,'”\/,\ %} Hz Light Refer to Table 5.1.2.2
{ ,'I III I|I O Hz
—

62




5.1.2 Keypad Display

5.1.2.1 LED Display

Table 5.1.2.1 LED Display

Number LED Number LED Number LED Number LED
/Letter Display [Letter Display ILetter Display /L etter Display
i1 .
0 L 9 - i | r e
I 1
1 | A - J i S E.
2 E' b t. K Nil t t
r | 11
4 '—I d o M Nil v T
5 E. E = n n W Nil
6 El F F 0 ' X Nil
1 r .
8 E H - q Nil Z Nl
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5.1.2.2 LED Indication

Table 5.1.2.2 LEDIndication

Indicator Light Lit Blinking Off
A Drive in deceleration
.”\] A
- A Output frequenc
(57 7 [Prive in operation P quency Drive not in operation
H RUP below the minimum
N frequency
NN
|II 'II |II O ‘Pm
| {J Displaying output
A praying outp Nil Nil
speed
A PN Displaying output Nil Nil
[ | | O Hz |frequency
XX
5.1.2.3 LO/RE And EXTLED Display
EXT LO/RE Lights
Local OFF (Only Control On Keypad) ON Green
Off (When the source is set to Keypad
OFF OFF
Remote operation )
ON OFF Red
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5.1.3 Keypad Programming

>

>

Keypad Display Menu Structure

Standard setting mode: Press MENU to enter or exit the parameter group. Pres

s ENTER,

MENU, UP, DOWN and RESET to monitor and edit settings.

A Quick monitoring parameters

mode : FN2 function keys for using quick ly most of the

parameters monitored , and use the up and down keys to switch parameters want to

monitor .

(1sec)

MENU
inlninl > H

guuun

I_I [HEEYN| “uy
A
UP/ DOWN/ RESET
UP/ DOWN/ RESET
} \ rll-
H 1M —=
1T
l MENU
UP/DOWN UP/DOWN UP/DOWN UP/DOWN UP/DOWN
MENU iyl —— [NRUANag] M1 ] O S [} i
Em: i R — P 909
U1-03 (output U1-06 (Main circuit U1-05 (Output

frequency)

DC Voltage)

U1-04 (Motor speed) All (percnet) Al2 (percent)

voltage command)

>

Quick setting mode: User must assign the function to the FN1 key in advance so as to

quickly set the parameter by pressing FN1 key.

rnn
l.' (i
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5.2 Parameter List

Parameter

Name

Description

Setting Range

Group A, Initialization

Al: Basic Settings

Al1-01
<4>

IAccess Level
Selection

Selects access level ( edit /view)
0: View Only
Access to only parameter A1 -01
1: User-Defined Parameter Access
Access to only parameter A1 -01 and A2-00 to
A2-31
2: All Parameter Access
All parameters can be edited and viewed

Default D2
Range: 0, 1, 2

A1-02

Control Method
Selection

0: V/F Control
1: Senserless Voltage Vector Control

Default: 0
Min.: O
Max.: 1

A1-03

Reset

Resets parameter settings to defaults. After

resetting parameters, the value will become 0.
2538: Resets 2-Wire Sequence/ 50Hz / 380V
2541: Resets 2-Wire Sequence / 50Hz / 415V
2544: Resets 2-Wire Sequence / 50Hz / 440V
2546: Resets 2-Wire Sequence / 50Hz / 460V
2638: Resets 2-Wire Sequence / 60Hz / 380V
2641: Resets 2-Wire Sequence / 60Hz / 415V
2644: Resets 2-Wire Sequence / 60Hz / 440V
2646: Resets 2-Wire Sequence / 60Hz / 460V
3538: Resets 3-Wire Sequence / 50Hz / 380V
3541: Resets 3-Wire Sequence / 50Hz / 415V
3544: Resets 3-Wire Sequence / 50Hz / 440V
3546: Resets 3-Wire Sequence / 50Hz / 460V
3638: Resets 3-Wire Sequence / 60Hz / 380V
3641: Resets 3-Wire Sequence / 60Hz / 415V
3644: Resets 3-Wire Sequence / 60Hz / 440V
3646: Resets 3-Wire Sequence / 60Hz / 460V

Default: 0
Range: 0 to 9999

Al-04

Password

Set password to parameter A1 -05 and enter the
password to parameter A1 -04 to unlock it.

Al-05

Password Setting

Parameters A1-01 to A1-03, A1-06, A2-01 to
IA2-32 cannot be edited until correct password
is entered to Al -04

Default D000
Min.: 0000
Max.: 9999

Al-06

ND/HD Selection

ODHeavy Duty (HD)

Default: 0
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Parameter Name Description Setting Range
1DNormal Duty (ND) Range: 0, 1
A2: User-Defined Parameters
Selects up to 32 parameters and assi gns them
to parameter A2 -00 to A2 -31. Saved parameters
can be viewed in User - Defined Parameter
IAccess. To assign specific parameters to A2 -00
to A2-31, set parameter Al -01 to 2. The saved
parameters A2 -00 to A2 -31 can only be viewed
if A1-Ol issetto 1
Farametmr  Default | Rlam Faramy Dimfault ]y
4200 b1-00 Fraguency Comman A3-1 E3-O7 Tarminal &2 ot o
AZ01 bl P Command | &2-17
4202 C1-00 A2-18
4203 C1-0 £2-13
aZ04 3-00 forGyL £2-7
AZ05 d14032 :; mum Output | az-71
AZ0E 210 ‘-h;_—_'-—-"V':- z A2-22
A2-00 to |User-Defined : i‘ J,, :3 Range: A1-00 to
A2-31 [Parameters 1to 32 4243 =GR | Opersin Dresion s | 8223 U4-08
A2-1 B1-10 Fun Comma: =t | A2-2
AZ11 E2-00 -";-a_.' 1 nction £7-37
4212 EZ-01 Felay b ction 738
A2-13 E3-00 T=':- a2 Al =l | AZ-23
AZ-14 E3-0 T_-; al ;-1_ chion £2-3
42-15 E3-08 T-:--a a2 al | &Z-31
User-Defined Saves the most recently edited parameters. Default: 1
efault:
A2-32 |Parameter 0: Do not save list of recently edited parameters
Range: 0, 1

lAutomatic Save

1: Save list of recently edited parameters
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Parameter Name Description Setting Range
Group b, Application
b1: Operation Mode Selection
O0CKeypad
1DControl Circuit Terminal (Analog Input)
b1-00 Frequency 2I:3Terminal Up/Down Default D1
<8> Command 3WOdbus Communication Min.: 0
Selection 1 4DPulse Train Input (Including PWM signal Max.: 5
input)
5DAutomatic operation
O0CKeypad
b1-01 Run Command 1DControl Circuit Terminal (Sequence Control Default D1
Selection 1 Input) Range: 0, 1, 2
2DModbus Communication
OCRamp to Stop .
_ i Default DO
b1-02 Stopp|.ng Method 1I'I:oast to.Stop Min.: 0
Selection 2DDC Braking to Stop
3DCoast to Stop with Timer Max.: 3
0: Reverse Rotation Enabled
Drive accepts a run command of both
b1-03 Reverse Rotation forward and reverse directions Default: 0
Selection 1: Reverse Rotation disabled Range: 0, 1
Drive can accept only run command of
forward directi on
0: Ignore Active Run Command at the New
Source
If a Run command at the new source is active,
the drive will not start or the drive will stop
operation if it was running when switching from
the old source to the new source. The drive can
b1-05 Run Command start only when the Run command is removed Default DO
Action after Switch  [and given again. Range: 0, 1
1DAccept Active Run Command at the New
Source
If a run command at the new source is active,
the drive will accept it and run the motor
immediately right after switching from the old
source to the new source.
b1-06 Run Command 0[:)Run command disabled during Programming Default DO
Selection during 1DRun command enabled during Programming Range: 0, 1, 2
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Parameter

Name

Description

Setting Range

Programming

2DProhibit programming during run
The programming mode cannot be
displayed during run except for monitoring
parameter Group U.

Enabled while E1-00 to E1-07 is set to 4 and the
DIP switch is set to OFF
0CKeypad

b1-07 Frequency 1DControl Circuit Terminal (Analog Input) Default DO
<8> Command 2DTerminal Up/Down Min.: O
Selection 2 3DModbus Communication Max.: 5
4DPulse Train Input (Including PW M signal
input)
5DAutomatic operation
Enabled while E1-00 to E1-07 is set to 4 and the
DIP switch is set to OFF
b1.08 Run Command O0DKeypad Default DO
Selection 2 1DControl Circuit Terminal (Sequence Control Range: 0, 1, 2
Input)
2DModbus Communicat ion
Frequency .
bl-09 g 0: Disabled Default [0
superposition
] 1: Enabled Range: 0, 1
Selection
Determines to accept or ignore an active Run
command from Remote during power up.
ODignore
b1-10 Run Command at Drive ignor es an active run command during Default DO
Power up power up Range: 0, 1
1DAccept
Drive accepts an active run command at power
up and runs the motor immediately.
Local/ Remote ]
b1-12 o 0 t Disabled Defaultt 0
switching Enable
] ) 1 t Enabled Range: 0,1
during Operating
b2: DC Braking
Zero Speed Sets the start frequency for Zero Speed Holding Default D0.5Hz
b2-00 |[Holding (DC (DC braking). Enabled when b1 -02 (Stopping Min.: 0.0 Hz
Braking) Start Level [Method Selection) is set to 0 (Ramp to Stop) Max.: 10.0 Hz
, Default D50%
, Sets the DC braking current as a percentage of )
b2-01 [DC Braking Current ] Min.: 0%
the drive rated current
Max.: 100%
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Parameter

Name

Description

Setting Range

Sets the DC braking time at start to stop a

) ) coasting motor before restarting it or to apply Default D0.00 s
DC Braking Time at ) . _ .
b2-02 - braking t orque at start when high starting Min.: 0.00 s
ar
torque is needed. Max.: 99.99 s
Disabled when set to 0.00.
_ _ Sets the DC braking time at stop to stop a Default D0.50s
DC Braking Time at . L ) .
b2-03 st motor rotating with high inertia. Min.: 0.00s
0
P Disabled when set to 0. 00. Max.: 99.99s
b3: Speed Search
0 Disabled
1 [Enabled and searched from the highest
frequency
Speed Search i Default: 0
b3-00 ) 2 DEnabled and searched from the frequency
Setting Range: 0, 1, 2
command
3 Retain
4 [Retain
Sets the current level as a percentage of the Default: 120%
Speed Search ) . . .
b3-01 i drive rated current below which Speed Search is Min.: 0 %
Operating Current )
deactivated. Max.: 140%
_ Default D0.6s
b3-02 [|Voltage Rocevery Sets the search speed in the output voltage Min.: 0.3
<9>  [Time restoring to the time set v / f voltage curve required C
Max.: 5.0s
b3-03 |Retain
b3.04 lspeed H Sets the search speed in the deceleration time Default D2.0s
S; 4 dpeel se.arc ) (The maximum output frequency to the minimum Min.: 0.1s
<9Y>
eceleration time output frequency deceleration time) Max.: 10.0s
In order to reduce the speed of search output
b3-05 [Search speedinV/ [current by the V/fcurve calculated by multiplying  |Default: 100%
<9> I the voltage set value b3-05 by adjusting the setting, [Min.: 10 %
the speed can be suppressed search output Max.: 100%
current.
b4: Timer Function
_ _ Default D0.1 s
[Timer Function .
b4-00 ] Min.: 0.1s
On-Delay Time ] .
Sets the on -delay and off -delay time to switch Max.: 3000.0 s
_ _ on/off the timer output. Default D0.0 s
[Timer Function .
b4-01 , Min.: 0.0 s
Off-Delay Time
Max.: 3000.0 s

b5: PID Control
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Parameter Name Description Setting Range
0 DPID Control Disabled
1 DPID Control Enabled (D Control for Deviation
Signal U4-01)
2 DPID Control Enabled (D Control for Feedback
Signal U4-05) .
. . |Default DO
b5-00 ) 3 DPID Control Enabled (Frequency Command nj )
PID Control Setting o Min.: O
<8> PID Output from D Controlled Deviation) N 5
i ax.:
4 DPID Control Enabled (Frequency Command nj
PID Output from D Controlled Feedback)
5 : PID Control Disabled A but b 5-14/b5 -15 (PID
Sleep) and b5-29/b5 -30(PID Wake-up)
Enabled
. . Default D1.00
b5-01 [Proportional Gain ) ) )
) Sets the P gain for PID input. Min.: 0.00
<4> Setting (P)
Max.: 25.00
Deviation appears be tween PID target value and .
) . ) Default D1.0 s
b5-02 |Integral Time feedback value when using only proportional MinL: 0.0
in.:0.0s
<4> Setting (1) control. To reduce the deviation, set integral
) Max.: 360.0 s
time (1).
, Sets the maximum output from the | (integral ) Default D100.0%
b5-03 [Integral Time (1) ) )
o . control as a percentage of the maximum Min.: 0.0%
<4> Limit Setting
frequency (d1 -02) Max.: 100.0%
b5.04 Default D0.00 s
4> Derivative Time (D) |Sets derivative time for D control. Min.: 0.00 s
<
Max.: 10.00 s
_ Default D100.0%
b5-05 o Sets the maximum output from PID control as a )
PID Output Limit ) Min.: 0.0%
<4> percentage of the maximum frequency.
Max.: 100.0%
) Sets the PID bias voltage adjustment as a Default £0.0%
b5-06 [PID Bias Voltage ) ]
, percentage of the maximum frequency to add Min.: -100.0%
<4>  JAdjustment
to the PID control output. Max.: 100.0%
_ Default D0.00 s
b5-07 [PID Primary Delay ) , .
. Sets the delay time for the PID output filter. Min.: 0.00 s
<4> Time
Max.: 10.00 s
0 DNormal PID Output .
PID Output . Default DO
b5-08 ] 1 DReverse PID Output
Selection ) Range: 0, 1
Reverses the +/ - sign of the PID output
Default DL.00
b5-09 [PID Output Gain Sets a PID output gain Min.: 0.00
Max.: 25.00
b5-10 [PID Output Reverse |Determines whether or not a negative PID Default DO
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Parameter Name Description Setting Range
Selection output reverses the drive rotating direction Range: 0, 1
0 : Reverse Disabled
1 : Reverse Enabled
0 DMulti - Function Output Only
1 DFeedback Low /High Alarm
The drive continues operation when an alarm
is displayed)
2 DFeedback Low /High Fault
A fault will cause the drive to stop the motor.
3 DMulti - Function Output only when PID is
PID Feedback Low Disabled Default DO
b5-11 [High Detection Same action as b5-11=0. Min.: O
Selection 4 DFeedback Low /High Alarm (detection Max.: 7
disabled when PID is disabled)
5 DFeedback Low /High Fault (detection
disabled when PID is disabled)
6 : Multi - Function Output (Keep running with  out
an alarm displayed )
7 . Multi - Function Output Only (detection
working when drive running or not)
Sets the PID feedback lev el used for detection. .
] Default D0%
PID Feedback Low [When the PID feedback falls below this level for .
b5-12 ) . Min.: 0%
Detection Level longer than the time setto b5 -13, PID feedback
. Max.: 100%
loss will be detected.
Sets the PID feedback time used for detect ion. )
Default D1.0 s
PID Feedback Low [When the PID feedback falls below the level set .
b5-13 i ] o Min.: 0.0 s
Detection Time to b5 -12 for longer than this time, PID feedback
. Max.: 25.5 s
loss will be detected.
Default D0.0Hz
PID Sleep Start . . .
b5-14 Level Sets the PID level to trigger the drive to sleep. Min.: 0.0 Hz
eve
Max.:<5>
Sets the delay time used to activate/deactivate Default 0.0 s
PID Sleep Delay . . . .
b5-15 - the PID Sleep function. When this parameter is Min.: 0.0 s
ime
set to 0.0, PID Sleep function will be stopped. Max.: 25.5 s
Sets the PID command acceleration Default D0.0 s
PID Command o .
b5-16 , deceleration time used for PID target soft -start [Min.:0.0s
lAcc./Dec. Time ]
function. Max.: 20.0 s
b5 17 PID Target 0 PID Target Disabled Default DO
Selection 1 PID Target Enabled Range: 0, 1
Sets the PID target value as a percentage of the Default D0.00%
b5-18 [PID Target Value ) ]
maximum output frequency when b5 -17=1and [Min.: 0.00%
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Parameter

Name

Description

Setting Range

no other ananlog input sets the PID Target.

Max.: 100.00%

0 D0.01Hz

b5-19 PID Target Value 1 D0.01% (Maximum Frequ ency is 100%) Default D1
Units 2 Dr/min. (Number of Motor Poles must be set) Range: 0, 1, 2, 3
3 DUser Defined (Defined by b5 -24 and b5 -25)
Sets the lower limit as a percentage of the Default 00.0%
b5-20 [ PID Output Lower ) ] ]
Limit maximum output frequency setindl -02 for PID [Min.: -100.0%
imi
output. Max.: 100.0%
b5-21 The higher PID Input value is, the higher PID Default D1000.0%
PID Input Limit output value will be. Sets this parameter to Min.: 0.0%
limit the PID input value. Max.: 1000.0%
Sets the level for PID feedback high detection as
a percentage of the maximum output .
_ Defaul tD100%
PID Feedback High [frequency. .
b5-22 . . . Min.: 0%
Detection Level PID feedback high will be detected when the
] Max.: 100%
feedback exceeds the level set in b5 -22 for
longer than the time setin b5 -23.
Sets the time for PID feedback high detection. .
) . . Default D1.0 s
PID Feedback High |PID feedback high will be detected when the )
b5-23 ) ] ] Min.: 0.0 s
Detection Time feedback exceeds the level set in b5 -22 for
] ) Max.: 25.5 s
longer than the time setin b5 -23.
) Sets a value to display to U4 -00 and U4-03 Determined by b5 -19
PID Target Display . ) )
b5-24 \/al \when the drive runs at the maximum output Min.: 1
alue
frequency Max.: 60000
Sets the number of decimal place s to display.
) 0 DNo Decimal Places Determined by b5 -19
PID Target Display i , i
b5-25 Didit 1 D1 Decimal Place Min.: O
igits .
g 2 D2 Decimal Places Max.: 3
3 D3 Decimal Places
0 : Displays frequency command after the PID
Frequency . .
b5-26 i compensation. Default DO
Command Display .
, 1 : Displays frequency command before the PID |Range: 0, 1
During PID .
compensation.
Sets the direction when PID output value is
b5-27 |PID Output minus. Default D1
Direction 2 0 : Reverse is not allowed. Range: 0, 1
1 : Reverse is allowed.
\When a PID feedback disconnection alarm Default: 30.0 Hz
b5.28 PID Disconnection  |occurs, the drive will run at the frequency set to Min.:0.0Hz

Output Frequency

b5-28, and return to PID control when

disconnection alarm is reset.

Max.: Determined by
d1-02, L2-00, d1-13
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Parameter Name Description Setting Range
b5.2 Default: 0.0 Hz
5;3 9 PID Wake-up Level [Sets the PID Wake-up level Min.: 0.0 Hz
<3>
Max.:<5>
b5-30 |PID Wak del Default: 0.0 s
é ) ake-up celey Sets the PID Wake-up delay time Min.: 0.0 s
<3>
fime Max.: 25.5 s
b6: Dwell Function
Default DDetermined
by A1-02
Dwell Frequency at .
b6-00 Start Min.: 0.0 Hz
ar
Sets the frequency to b6 -00 used to be held for Max.: Determined by
the time setin b6 -01 during acceleration. d1-02, L2-00, d1-13
_ Default D0.0 s
Dwell Time at .
b6-01 Min.: 0.0 s
Start
Max.: 10.0 s
Default D0.0Hz
Dwell Frequency at Min.: 0.0 Hz
b6-02 ,
Stop Max.: Determined by
Sets the frequ ency to b6 -02 used to be held for
. i ) i d1-02, L2-00,d1-13
the time set in b6 -03 during deceleration. ;
) Default D0.0 s
Dwell Time at .
b6-03 Min.: 0.0 s
Stop
Max.: 10.0 s
b9 : Position Control / Zero Speed Holding
0 U Zero Speed Holding Disabled.
Drive coasts to stop when the frequency is zero.
i ) Default DO
Zero Speed 1 U Zero Speeq Holding Enabled .
b9-02 Holding On/ Off .Zero Speed Holdllng starts V\./hen the frequency | Min.: O
is zero. The holding current is setinb2 -01andit [Max.:1
will be | imited to below 20% of the drive rated
current.
Sets the Zero Speed Holding time. Drive will
coast to stop when the Zero Speed Holding Default D0.10sec
Zero Speed o ) ] )
b9-03 o time is longer than this setting. Set 00.00 to Min.: 00.00sec
Holding Time ) )
disable Zero Sp eed Holding or set 99.99 to Max.: 99.99sec

enable this function continuesely .

Group C, Tuning
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Parameter Name Description Setting Range
C1: Acc./Dec. Time
C1-00 [|Acceleration Time Sets the time that the drive accelerates from
<4> 1 OHz to the maximum output.
C1-01 [|Deceleration Time Sets the time that the drive decelerates from the
<4> 1 maximum output to OHz.
C1-02 |Acceleration Time Sets the time that the drive accelerates from
<4> 2 OHz to the maximum output.
C1-03 [|Deceleration Time Sets the time that the drive decelerates from the
<4> 2 maximum output to OHz.
lAcceleration Time
C1-04 B Sets the time that the drive accelerates from
<4>  |(Acceleration Time |0Hz to the maximum output.
1 for Motor 2) Default D10.0 s
Deceleration Time Min.: 0.0 s
C1-05 I3 Sets the time that the drive decelerates from the Max.: 6000.0 s
<4> (Deceleration Time  Jmaximum output to OHz.
1 for Motor 2)
Acceleration Time
C1-06 {4 Sets the time that the drive accelerates from
<4> (Acceleration Time  |0Hz to the maximum output.
2 for Motor 2)
Deceleration Time
C1-07 44 Sets the time that the drive decelerates from the
<4> (Deceleration Time  [maximum output to OHz.
2 for Motor 2)
C1-08 |Fast Stop Time Sets the time to stop the drive faster.
) . |Set the units of time for C1 -00 to C1-08. .
IAcc./Dec. Time Unit i Default DL
C1-09 . 0 D0.01 s (0.00 to 600.00 s)
Selection . Range: 0, 1
1 D0.1 s (0.00 to 6000.0 s)
) ) ) Default : 0.0 Hz
] Sets the frequency level. The drive will switch ]
IAcc./Dec. Time ] o ) Min.: 0.0 Hz
C1-10 ] the acceleration and deceleration time at this )
Switch Frequency evel Max.: Determined by
evel.
d1-02, L2-00
) Default: 10.0 s
i Sets the time to accelerate from 0 Hz to Jog )
C1-11 og Acc. Time Min.: 0.0 s
Frequency Command (L1 -16).
Max.: 6000.0 s
] Default: 10.0 s
. Sets the time to decelerate from Jog Frequency .
C1-12 [Jog Dec. Time Min.: 0.0 s
Command (L1 -16) to O H z.
Max.: 6000.0 s
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Parameter Name Description Setting Range
C2: S Curve Characteristics
S-Curve Default D0.20 s
C2-00 [Characteristic at Min.: 0.00 s
IAcc. Start Max.: 10.00 s
Sets S-curve times for each acceleration or )
S-Curve ) Default D0.20 s
. deceleration. .
C2-01 [Characteristic at Min.: 0.00 s
lAcc. End ] _ Max.: 10.00 s
IActual Acceleration Time= 5
S-Curve . . Default D0.20 s
o Determined Acc. Time+(C2 -00+C2-01)/ 2 )
C2-02 [Characteristic at . . Min.: 0.00 s
IActual Decele ration Time=
Dec. Start . . Max.: 10.00 s
Determined Dec. Time+(C2 -02+C2-03) /2 -
S-Curve Default D0.20 s
C2-03 [Characteristic at Min.: 0.00 s
Dec. End Max.: 10.00 s
C3: Torque Compensation
Default: Determined
[Torque .
C3-00 . Sets the gain for the motor 1 Torque by A1-02
Compensation . )
<4> . compensation Min.:0.00
Gain
Max.:2.50
Default DDetermined
[Torque . .
C3-02 ) Sets the Torque compensation primary delay by A1-02
Compensation ) .
<4> . . time. Min.: 0 ms
Primary Delay Time
Max.:10000 ms

C5: Slip Compensation

Default: Determined

C5-00 |Slip Compensation |Sets the slip compensation gain to improve the |by A1-02
<4> Gain speed accuracy for heavy loads. Min.: 0.0
Max.: 2.5
) ) ) ) Default: Deter mined
) . Sets the slip compensation primary delay time
C5-01 [Slip Compensation -~ ) by A1-02
) ) to stabilize the motor speed or to improve the )
<4> Primary Delay Time Min.: 0 ms
speed response.
Max.:10000ms
. . ) . . Default: 200%
Slip Compensation  [Sets the maximum slip compensation as .
C5-02 o ) Min.: 0 %
Limit percentage of the rated slip for motor 1.
Max.: 250 %

C6: Carrier Frequency
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Parameter

Name

Description

Setting Range

C6-00

Carrier Frequency
Selection

Sets the switching frequency of the drive output
transistors. Adjust this setting to reduce audible
noise and leakage current.

: Determined by C6 -01 to C6-03

. Retain

: 2.0 kHz

: 3.0 kHz

1 4.0 kHz

: 5.0 kHz

: 6.0 kHz

: 7.0 kHz

: 8.0 kHz

: 9.0 kHz

: 10.0 kHz

:11.0 kHz

: 12.0 kHz

: 13.0 kHz

:14.0 kHz

: 15.0 kHz

© 00 N o o b W N PP O

= B = B B B
a h W NP O

Default: Determined
by A1-02 and 02 -03.
Once A1-06 is
redefined, the default
will be changed
accordingly

Min.: O

Max.: 15

Ce6-01

Maximum Carrier
Frequency

C6-02

Minimum Carrie r
Frequency

Set 0 to parame ter C6-00 to enable this setting.
Sets the maximum and minimum carrier
frequency in V/F Control that the drive will
adjust carrier frequency according to the output

C6-03

Carrier Frequency
Proportional Gain

frequency.

Default: Determined
by C6-00

Min.: 2.0 kHz

Max.: 15.0 kHz

Default: Determined
by C6-00

Min.: 2.0 kHz

Max.: 15.0 kHz

Default: Determined
by C6-00
Min.: O

Max.: 99

C7U SvVCCommand

C7-00

Proportional Gain

This gain adjustment depending on the
application field, if the load is heavy increase
this value, otherwise reduce this value

Default: 30%
Min.: 1%
Max.: 100%
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Parameter Name Description Setting Range
Group L, Frequency Command
L1: Frequency Command
Default:5.00Hz
L1-00 [Frequency Min.: 0.00Hz
<4> Command 1 Max.: Determined by
d1-02, L2-00
Default: 8. 00 Hz
L1-01 [Frequency Min.: 0.00 Hz
<4> Command 2 To use speed commands for each multi -step |Max.: Determined by
speed, set E1-' " to 5, 6, 7 and 8 (multi -step |g41-02, L2-00
speed command 1, 2, 3, 4). Sets E1-" " to 9 for Default: 10.00Hz
L1-02 [Frequency Jog frequency command. Min.: 0.00 Hz
<4>  |Command 3 The upper limit is determined by d1 -02 and [Max.: Determined by
L2-00. d1-02, L2-00
Default: 12.00Hz
L1-03 [Frequency In PM Closed-Loop Vector Control, o1 -00 will be  |Min.: 0.00Hz
<4> Command 4 automatically set to 1 with the unit set to %. Max.: Determined by
When L2-00 (Frequency Upper Limit) is d1-02, 12-00
adjusted, the exceeded frequency in L1 -00 to |Pefault: 15.00Hz
L1-04 |Frequency L1-15 will be automatically set to the upper limit Min.: 0.00Hz
<4> Command 5 determined in L2 -00. Max.: Determined by
d1-02, L2-00
Default: 20.00Hz
L1-05 [Frequency Min.: 0.00Hz
<4> Command 6 Max.: Determined by
d1-02, L2-00
Default: 25.00Hz
L1-06 [Frequency Min.: 0.00Hz
<4> Command 7 Max.: Determined by
d1-02, L2-00
Default: 30.00Hz
L1-07 [Frequency Min.: 0.00Hz
<4> |Command 8 Max.: Determined by
d1-02, L2-00
Default: 35.00Hz
L1-08 [Frequency Min.: 0.00Hz
<4> |Command 9 Max.: Determined by
d1-02, L2-00
L1-09 [Frequency Default: 40.00Hz
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<4> Command 10 Min.: 0.00Hz
Max.: Determined by
d1-02, L2-00
Default: 42.00Hz
L1-10 [Frequency Min.: 0.00Hz
<4> Command 11 Max.: Determined by
d1-02, L2-00
_ Default: 45.00Hz
L1-11 |Frequency [To use speed "c?mmands for each multl. -SP  |\1in.: 0.00Hz
s o 412 speed, set E1- to 5, 6, 7 and 8 (multi -step Max.: Determined b
omman speed command 1, 2, 3, 4). Sets E1-" " to 9 for ax.. Letermined by
Jog frequency command. d1-02, L2-00
Default: 50.00Hz
L1-12 [Frequency [The upper limit is determined by d1 -02 and |Min.: 0.00Hz
<4> Command 13 L.2-00. Max.: Determined by
d1-02, L2-00
In PM Closed - Loop Vector Control, 01 -00 will be Sefault: 50.00H
automatically set to 1 with the unit set to %. efault: 50. z
L1-13 [Frequency Min.: 0.00Hz
<4>  |Command 14 \When L2-00 (Frequency Upper Limit) is [Max.: Determined by
adjusted, the exceeded frequency in L1 -00 to [d1-02, L2-00
L1-15 will be automatically set to the upper limit Default: 50.00Hz
L1-14 [Frequency determined in L2 -00. Min.: 0.00Hz
<4> Command 15 Max.: Determined b y
d1-02, L2-00
Default: 50.00Hz
L1-15 [Frequency Min.: 0.00Hz
<4> Command 16 Max.: Determined by
d1-02, L2-00
Default: 6.00 Hz
L1-16 [Jog Frequency .
Sets the Jog frequency command. Min.: 0.00Hz
<4> |Command
Max.: 400.00 Hz
L2: Frequency Upper/ Lower Limi t
Freguency Default: d1-02
L2-00 [Command Upper Sets the upper limit Min.: 0.0 Hz
Limit Max.: d1-02*110%
Frequency . Default: 0.0 Hz
Sets the lower limit as a percentage of the .
L2-01 [Command Lower ) Min.: 0.0
o maximum output frequency
Limit Max.: d1-02*110%
L3: Jump Frequency
L3-00 [Jump Frequency 1 [Sets the Jump frequency range to avoid Default: 0.0 Hz
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Parameter Name Description Setting Range
L3-01 [Jump Frequency 2 |operation at the speed causing resonance in the Min.: 0.0 Hz
machinery. Max.: 20.0 Hz
Set L3-00 to L3-03 to 0.0 Hz to disable Jum p
frequency.
L3-02 [PJump Frequency 3 .
\When setting more than 1 Jump frequency,
follow the condition below.
L3-00 U L3-01 U L3-02
Default: 1.0 Hz
Jump Frequency ) i
L3-03 R Sets the Jump frequency range to avoid. Min.: 0.0 Hz
ange
g Max.: 20.0 Hz
L4: Frequency Command Hold and Up/Down 2 Command
Determines whether or not to save the
frequency command or the frequency bias
Up/ Down (Up/Down 2) value when the Stop command is Default: 0
efault:
L4-00 [Frequency entered or the power supply is shut off.
. Range: 0, 1, 2
Command Hold 0 DClear the Up/Down frequency at stop
1 DSave the Up/Down frequency at stop
2 DAccept the Up/Down frequency at stop
Frequency i Default:0.00 Hz
L4-01 ) Sets the bias used to add to or subtract from the .
Command Bias Min.: 0.00 Hz
<4> frequency command by Up/Down 2.
(Up/Down 2) Max.: 99.99 Hz
Sets the acceleration/deceleration times to
Frequency I
increase or decrease the frequency command
L4-02 |Command ) Default: 0
) bias for Up/Down 2.
<4> IAcc./Dec Setting ) Range: 0, 1
0 : Current Acc./Dec. Time
(Up/Down 2) i )
1 : Acc./Dec. Time 4 setin C1-06 and C1-07
Default: 0.00Hz
Up/Down Min.: 0.00 Hz
L4-03 Saves the frequency command from Up/Down 1 ,
Frequency Max.: Determined by
<4> or Up/Down 2
Command Save d1-02, d1-13 and
L2-00
L4.04 Frequency 0: Disabled Default: 0
Comm and Hold 1: Enabled Range 0, 1
L6: Offset Frequency
Sets the offset value as a percentage of the
1600 maximum output frequency to add to or Default: 0.0%
4> Offset Frequency 1  |subtract from the frequency command. Min.: -100.0%
Select the offset frequency i n E1-" "=53,54 and |Max.: 100.0%
55 (Offset Frequency 1 to 3).
L6-01 [Offset Frequency 2 [Sets the offset value as a percentage of the Default: 0.0%
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<4> maximum output frequency to add to or Min.: -100.0%
subtract from the frequency command. Max.: 100.0%
Select the offset f requency in E1-" "= 53, 54 and
55 (Offset Frequency 1 to 3).
Sets the offset value as a percentage of the
L6.02 maximum output frequency to add to or Default: 0.0%
4> Offset Frequency 3 [subtract from the frequency command. Min.: -100.0%
Select the offset frequency in E1 -* "=53,54 and |Max.: 100.0%
55 (Offset Frequency 1 to 3).
L70 Automatic operation
0U Disabled
10 One cycle mode, when the mode is end ,the
motor is stop, and then resetto restart
20U One cycle mode, when the mode is end the
motor is stop, and then restart from final program
, 3U One cycle mode, the mode is operating to end
Automatic Default U 0
L7-00 : according to last frequency of program, and then | = .
<g> operation mode Min.U O
selection reset to re start Max. 0 6
40 One cycle mode, the m ode is running to end
according to last frequency of program, and then
restart from final program
50U Continuous cycle mode |, reset to re start
60U Continuous cycle mode , restart from final
program
Default U 0.0
L7-01 st L .
<g> operating time Min. U 0.0
Max.U 6000.0
Default U 0.0
L7-02 nd L .
<g> operating time Min. 0 0.0
Max.U 6000.0
_ , _ Default U 0.0
L7-03 |4 L Automatic operation of each segment time
<g> 3" operating time Min. U 0.0
Max.U 6000.0
Default U 0.0
L7-04 Ly L .
<g> operating time Min. U 0.0
Max.U 6000.0
L7-05 | ,, o Default U 0.0
5" operating time
<8> Min. U 0.0
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Max.U 6000.0
Default U 0.0

L7-06 o o .

<g> operating time Min. U 0.0
Max.U 6000.0
Default U 0.0

L7-07 i . .

<g> operating time Min. U 0.0
Max.U 6000.0
Default U 0.0

L7-08 g fing t .

<g> operating time Min. U 0.0
Max.U 6000.0
Default U 0.0

L7-09 gt ing ti .

<g> operating time Min. U 0.0
Max.U 6000.0
Default U 0.0

L7-10 h o L.

<g> 10" operating time Min. U 0.0
Max.U 6000.0
Default U 0.0

L7-11 th L L

<g> 11" operating time Min. U 0.0
Max.U 6000.0
Default U 0.0

L7-12 th N L

<g> 12" operating time Min. U 0.0
Max.U 6000.0
Default U 0.0

L7-13 th N L

8> 13" operating time Min. U 0.0

<
Max.U 6000.0
Default U 0.0

L7-14 h o Lo

<g> 14" operating time Min. U 0.0
Max.U 6000.0
Default U 0.0

L7-15 th N L

8 15" operating time Min. U 0.0

<o>
Max.U 6000.0
Default U 0.0

L7-16 h ) . oo

<g> 16" operating t ime Min. U 0.0
Max.U 6000.0

ot ) lAutomatic operation of each segment  direction  [Default U 0
L7-17 [1 operating L
<8> |direction OL‘J Stop Min. U 0
10 Forward Max.U 2
L7-18 [2" operating 20 Reverse Default U 0
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<8> [direction Min. 0 0
Max.U 2
. _ Default U 0
L7-19 [3" operating .
<8> [direction Min. U 0
Max.U 2
N _ Default U 0
L7-20 4" operating oo
<8> [direction Min. U 0
Max.U 2
N _ Default U 0
L7-21 [5" operating .
<8> [direction Min. U 0
Max.U 2
N _ Default U 0
L7-22 |6 operating .
<8> |[direction Min. U 0
Max.U 2
N _ DefaultU 0
L7-23 |77 operating L
<8> |[direction Min. U 0
Max.U 2
N . Default U 0
L7-24 [8" operating o
<8> |[direction Min. U 0
Max.U 2
N . Default U 0
L7-25 [97 operating ..
<8> |[direction Min. U 0
Max.U 2
N . Default U 0
L7-26 10" operating .
<8> [direction Min. U 0
Max.U 2
N . Default U 0
L7-27 11" operating ..
<8> |[direction Min. U 0
Max.U 2
N . Default U 0
L7-28 (127 operating .
<8> |[direction Min. U 0
Max.U 2
N . Default U 0
L7-29 (13" operating .
<8> [direction Min. U 0
Max.U 2
N _ Default U 0
L7-30 [14" operating oo
<8> |[direction Min. U 0
Max.U 2
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" _ Default U 0
L7-31 |15 operating o
<8> [direction Min. U 0
Max.U 2
" _ Default U 0
L7-32 (16" operating .
<8> [direction Min. U 0
Max.U 2
The unit of Default U 0
L7-33 operating time OU sec Min. U
<8> p _ g 10 hr m.FJO
selection Max.U 1
Group d, Motor Parameters
d1: V/F Characteristics
Sets the input voltage of the dr ive. Default: 230 V
Input Voltage . ) .
d1-00 Seti IAlways set the input voltage of the drive (not Min.: 155 V
ettin
g motor) to this parameter. Max.: 255V <3>
0 D50 Hz (Constant Torque Characteristic 1)
1 D60 Hz (Constant Torque Characteristic 2)
2 D60 Hz (Constant Torque Characteristic 3), 50
Hz base
3 D72 Hz (Constant Torque Characteristic 4), 60
Hz base
4 D50 Hz (Derated Torque Characteristic 1)
5 D50 Hz (Derated Torque Characteristic 2)
6 D60 Hz (Derated Torque Characteristic 3)
\V/F Pattern . o Default: F
di-01 ) 7 D60 Hz (Derated Tor que Characteristic 4)
Selection . . ) o Range: 0to 9; Ato F
8 D50 Hz (High Starting Torque Characteristic 1)
9 D50 Hz (High Starting Torque Characteristic 2)
A D60 Hz(High Starting Torque Characteristic 3)
B D60 Hz(High Starting Torque Characteristic 4)
C D90 Hz, 60 Hz base
D D120 Hz, 60 Hz base
E D180 Hz, 60 Hz base
F D60Hz (Constant Torque Characteristic)
(Default)
. Default: <1>
Maximum Output ; .
d1-02 Frequenc \When d1-01 U E, parameters d1-02 to d1 -11 Min.: 25.0 Hz
‘ Y can be used to monitor the V/F pattern. Max.: 400.0 Hz
d1-03 [Maximum Voltage \When d1 -01 = F, parameters d1 -02 to d1 -11 can |Default: <1>
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be used to create a V/F pattern. Min.: 0.0 V
Max.: 255.0 V <3>
Default: <1>
d1-04 [Base Frequency Min.: 0.0 Hz

d1-05

Base Voltage

d1-06

Middle Output
Frequency

Max.: Defined by
d1-02

Default: <1>
Min.: 0.0 V
Max.: 255.0 V <3>

Default: <1>
Min.: 0.0 Hz
Max.: Defined by
d1-02

. Default: <1>
Middle Output .
d1-07 Min.: 0.0 V
Frequency Voltage
Max.: 255.0 V <3>
Default: <1>
Minimum Output Min.: 0.0 Hz
d1-08 i
Frequency Max.: Defined by
d1-02
- Default: <1>
Minimum Output .
d1-09 Min.: 0.0 V
Frequency Voltage
Max.: 255.0 V <3>
Default: 0.0 Hz
Middle Output Min.: 0.0 Hz
di-10 i
Frequency 2 Max.: Defined by
d1-02
Middle Output Default: 0.0 V
d1-11 |Frequency Voltage Min.: 0.0 V
2 Max.: 255.0 V <3>
Mode setting for 0: VIF Default: 0
di-23 : .
V/F separation 1 : VIF complete separation Min.: 0
2 : VIF half separation Max.: 2
4 Voltage source for [0 : Setting by d1-25 Default: 0
1-24 . .
V/F separation 1 : Analog settin g corresponds to the E3-01or  [Min.: O
E3-07 =20 Max.: 1
Vol diaital Default : A1-03
- t t .
di-25 |voltage digita Min.: OV

setting for V/
F separation

Setting voltage digital for V/F

separation

Max.: Defined to the
rated motor voltage
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\Voltage rise time of

Default :10.0 s

d1-26 V/F separation Setting voltage rise time for V/F separation Min.: 0.1s
Max.: 1000.0 s
\Voltage decline Default: 10.0 s
d1-27 time of V/F Setting voltage decline time for V/F separation Min.: 0.1s
separation Max.: 1000.0 s
0 : Frequency and voltage
d1-28 [Stop mode N _ Default: 0
selection upon declining to 0 independently Min.: 0
\V/F separation 1 : Frequency declining to O after Max.: 1
\voltage declines to O
d2: Motor Parameters
Default: 02 -03, A1-06
. Min.: 10% of drive
Motor Rated Sets the motor rated curren t. This will be set
d2-00 ] ) ) rated current
Current automatically during Auto  -Tuning. .
Max.: 200% of drive
rated current
Sets the motor rated speed used for slip
Motor Rated Speed ) o ) Default: 02 -03, A1-06
i compesation. This will b e set automatically )
d2-01 |(For Slip . . . Min.: O rpm
) during Auto -Tuning. Alarm OPE17 will be
Compesation) : ) . Max.: 60000 rpm
detected when this value is set incorrectly.
Default: 02 -03, A1-06
42-02 Motor No -Load Sets the motor no -load current. This will be set Min.: 0.0 A
Current automatically during Auto - Tuning. Max.: d2-00
(excluding d2 -00)
o Default: 4
Number of Motor Sets the number of motor poles. This will be set ]
d2-03 ) ] . Min.: 2
Poles automatically during Auto  -Tuning.
Max.: 48
. . . , , . Default: 02 -03, A1-06
Motor Line -to-Line [Sets the line -to-line resistance. This will be set . .
d2-04 ] ) ) . Min.: 0.000
Resistance automatically during Auto  -Tuning. .
Max.:65.000
Sets the voltage drop caused by the motor
) ) Default: 02 -03, A1-06
Motor Leakage leakage inductance relative to the motor rated .
d2-05 ] ) Min.: 0.00 mH
Inductance frequency and current. This will be set
] ) . Max.:650.00 mH
automatically during Auto  -Tuning.
) o Default: 02 -03, A1-06
Motor Rotor Sets the motor rotor resistance. This will be set ] .
d2-06 ) . ) . Min.: 0.000
Resistance automatically during Auto  -Tuning. .
Max.:65.000
i o Default: 02 -03, A1-06
Motor Mutual Sets the motor mutual inductance. This will be ]
d2-07 Min.: 0.0 mH

Inductance

set automatically during Auto  -Tuning.

Max.:6500.0 mH
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Motor Rated

Sets the motor rated capacity. This will be se t

Default: 02 -03

d2-10 C . automatically during Auto  -Tuning. (1HP = 0.746 |Min.: 0.00 kW
apaci
pacity kW) Max.: 650.00kW
Group E, Multi -Function Terminals
E1: Multi- Function Digital Inputs
. 0 : 2-Wire Sequence Control (Forward/Stop) / Default : 0
Terminal S1 )
E1-00 3-Wire Sequence Control (Stop) Range: 0to 75/ 100

Function Selection

1 : 2-Wire Sequence Control (Reverse/Stop) /

E1-01

Terminal S2
Function Selection

3-Wire Sequence Control (Stop)
2 . 3-Wire Sequence
3 : Local/Remote Selection

E1-02

Terminal S3
Function Selection

4 : Command Source 1/2 Selection
5 to 8: Multi -Step Speed Command 1 to 4
9 : Jog Frequency

E1-03

Terminal S4
Function Select ion

10 : Up Command
11: Down Command
12: Up 2 Command

E1-04

Terminal S5
Function Selection

13: Down 2 Command
14, 15: FJOG/RJOG Command
16: Acc./Dec. Time Selection 1

E1-05

Terminal S6
Function Selection

17: Acc./Dec. Time Selection 2
18: Acc./Dec. Ramp Hold
19: Base Block

E1-06

Terminal S7
Function Selection

21: Fast Stop (Normal Open)

23 to 38 : External Fault

39: Fault Reset

40 : oH2 (AC drive Overheat Alarm)
41 : Multi - Function Analog Input Selection
45. Communication Mode

46: PID Disable

47: PID Integral Reset

48: PID Integral Hold

49: PID Soft-Start On/Off

50: PID Input Characteristics Switch
51: Motor 1/2 Switch

52: Timer Input

53, 54, 55: Offset Frequency 1/ 2/ 3
57: KEB Command 1 (Normal Open)

60: Program Lockout

to 175

Default : 1
Range: 0to 75/ 100
to 175

Default : 23
Range: 0to 75/ 100
to 175

Default : 39
Range: 0to 75/ 100
to 175

Default : 5
Range: 0to 75/ 100
to 175

Default : 6
Range: 0to 75/ 100
to 175

Default: 9
Range: 0to 75/ 100
to 175
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61: Analog Frequency Command Hold
63: External Speed Search Command
65: DC Braking
69: Drive Enabled
74: S7 is set to pulse input or PWM
75: Reset automatic o peration program
. . : Default: 0
E1-08 [Terminal command [0: Two-line / Three -line mode 1 Min.: 0
in.:
mode 1: Two-line / Three -line mode 2
Max.: 1
E2: Multi - Function Digital Output
: During Run Default: 11

E2-00

Relay 1 Function
Selection

. Zero Speed Holding
: Frequency (Speed) Agree

E2-01

Relay 2 Function
Selection

:User-Defined Frequency (Speed ) Agree

: Uv (Undervoltage) Detection

E2-02

D1-DC Function
Selection (Open
Collector)

0

1

2

3

4 : Drive Ready

5

6 : During Baseblock

7 : Retain

8 : Frequency Command Source

9 : Frequency Command Loss

10: Run Command Source

11 : Fault

12 : Communication Mode

13 : Alarm

14 : Fault Restart

15 : Timer Output

16 : Frequency (FOUT) Detection 1

17 : Frequency (FOUT) Detection 2

18: Overvoltage/ Undervoltage Detection 1
(normal open)

20: Overvoltage/ Undervoltage Detection 2
(normal open)

22 : During Reverse

23: Motor 1/ 2 Selection

24: During Regeneration

25 : During Restart

26 : Motor Overload Pre -Alarm (oL1)

27 : Drive Overheat Pre -Alarm (oH)

28 : Retain

Range: 0 to 52 /100
to 152

Default: 0
Range: 0 to 52 /100
to 152

Default: 1
Range: 0to 52 /100
to 152
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29 : Mechanical Weakening Detection (Normal
Open)

31U During Torque Limit (Currenty Cont  rol)

32U During Speed Limit

33U During Speed Limit Circuit Operation (For
Torque Control)

340 Zero Speed Holding Stop

35: During Frequency Output

36: Drive Enabled

37: Watt Hour Pulse Output

38 : Local/Remote Mode

39 : During Speed Search

410 :PID Feedback Low

41 :PID Feedback High

42 : During KEB Operation

43 :Retain

44 : During Fast Stop

45 : Internal Cooling Fan Alarm

49 : Brake control (Desired frequency attained)

50 : Set D1 as pulse output

51 : Automatic operation cycle is completed  <8>

52 : Automatic operation phase is completed <8>

100 to 152: 0 to 52 with Inverse Output

E2-05

\Watt Hour Output
Unit

Selects the output unit for the terminal assigned
to E2-00 or E2-03=37 for one pulse signal.

0: 0.1 kWh units

1: 1 kWh units

2: 10 kWh uniits

3: 100 kWh units

4: 1000 kWh units

Default: 0
Min.: O
Max.: 4

E2-06

Relay 1 On Delay

The definition of a relayl on delay time.

Default: 0.0s
Min.: 0.0s
Max.: 3600.0s

E2-07

Relay 1 Off Delay

The definition of a relayl off delay time.

Default: 0.0s
Min.: 0.0s
Max.: 3600.0s

E2-08

Relay 2 On Delay

The definition of a relay2 on delay time.

Default: 0.0s
Min.: 0.0s
Max.: 3600.0s

E2-09

Relay 2 Off Delay

The definition of a relay2 off delay time.

Default: 0.0s
Min.: 0.0s
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Max.: 3600.0s
E3: Multi - Function Analog Input
£3.00 Terminal Al Signal [0 D0to 10 V Default: 0
Level Selection 1DB10to 10V Range: 0, 1
0 : Main Frequency Command
1 : Frequency Gain
2 : Output Frequency Lower Limit
3 : Auxiliary Frequency Command
4 : Output Voltage Bias
5 : Acc./Dec. Time Gain (Decrease Only)
) 6 : DC Braking (DB) Current
Terminal Al ) . Default: 0
E3-01 ) . 7 . Stall Prevention Level During Run
Function Selection Range: 0to 20
8 : PID Feedback
9 : PID Target
10: Differential PID Feedback
11 : Overtorque/ Undertorque Detection
18: Communication Mode 1
19 : Communication Mode 2
200 V/F separation voltage
) ] ) ] Default: 100.0 %
E3-02 [Terminal Al Input Sets the terminal Al input gain as a percentage .
. . . Min.: -999.9 %
<4> Gain when inputting 10V
Max.: 999.9 %
. ) . ) Default: 0.0 %
E3-03 ([Terminal Al Input Sets the terminal Al input voltage biasas a .
) ) ) Min.: -999.9 %
<4> \Voltage Bias percentage when inputting OV
Max.: 999.9 %
) ] ) i ) Default: 0.05 s
Terminal Al Input Sets the terminal A1 primary delay filter time, .
E3-05 ] . ] o . Min.: 0.00 s
Filter Time which can eliminate the interference
Max.: 2.00 s
0: Oto 20 mA
£3.06 Terminal A2 Signal [1: 4to 20 mA Default: 1
Level Selection 2: Otol0V Range: 0, 1, 2, 3
3: Oto5V
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E3-07

Terminal A2
Function Selection

: Main Frequency Command

: Frequency Gain

: Output Frequency Lower Limit

: Auxiliary Frequ ency Command

: Output Voltage Bias

: Acc./Dec. Time Gain (Decrease Only)
: DC Braking (DB) Current

: Stall Prevention Level During Run

: PID Feedback 9 : PID Target Value
10: Differential PID Feedback

11 : Overtorque/ Undertorque Detection

0o N o o W N P O

18: Communication Mode 1
19 : Communication Mode 2
200 V/F separation voltage

Default: 8
Range: 0 to 20

E3-08

[Terminal A2 Input

Sets the terminal A2 input gain as a percentage

Default: 100.0 %

) ) ) Min.: -999.9 %
<4> Gain when inputting 10V
Max.: 999.9 %
. ) . ) Default: 0.0%
E3-09 ([Terminal A2 Input Sets the terminal A2 input voltage bias as a )
. . . Min.: -999.9 %
<4> \Voltage Bias percentage when inputting OV.
Max.: 999.9 %
0 : Disabled
Terminal A2 1 : Run According to P4 -03 Setting a nd Display
E3-10 Default: 0
(4-20mA) Loss ANL = 010 3
lAction Selection 2 : Disacceleration to OHz and Display ANL ange- Uto
3 : Drive Stop and Display ACE
. : . . . Default: 0.05 s
[Terminal A2 Input Sets the terminal A2 primary delay filter time, .
E311 ] ] ] o ) Min.: 0.00 s
Filter Time which can eliminate the interference.
Max.: 2.00 s
Enables the analog inputs when Multi  -Function
Terminal Input EL1 -" " =41 (Multi -Function
IAnalog Input lAnalog Input Selection).
. , ) Default: 3
E3-12 [Terminal Enable/ 0: Both Terminal A1 and A2 Disabled

Disable Selection

1: Only Analog Input Termi nal A1 Enabled
2: Only Analog Input Terminal A2 Enabled
3: Both Terminal A1 and A2 Enabled

Range: 0, 1, 2, 3

E4: Multi - Function Analog Output
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£4.00 Terminal FM Signal [0 D0 to 10 V Default: 0
Level Selection 1D10to 10V Range: 0, 1
Selects the terminal FM monitor.
0 : Frequency Command
1 : Output Frequency
2 : Output Current
3 : Motor Speed
) 4 : Output Voltage
Terminal FM Default: 1
E4-01 . ) 5 : DC Voltage
Monitor Selection Range: 0to 11
6 : Output Power
7 :Torgue Command
8 : All Input
9 : Al2 Input
10 : Soft Starter Output Frequency
11 :Pulse Train Input
. Default: 100.0 %
E4-02 ([Terminal FM ) . i ]
. ) Sets the terminal FM monitor gain. Min.: -999.9 %
<4> Monitor Gain
Max.: 999.9 %
£4.03 Terminal FM Default: 0.0 %
<t> Monitor Voltage Sets the terminal FM voltage bias. Min.: -999.9 %
Bias Max.: 999.9 %
. . 0:0to 10V
Terminal AM Signal Default: 0
E4-04 ) 1. 0to 20 mA
Level Selection Range: 0, 1, 2
2: 410 20 mA
Selects the terminal AM monitor.
0 : Frequency Com mand
1 : Output Frequency
2 : Output Current
3 : Motor Speed
. 4 : Output Voltage
Terminal AM Default: 2
E4-05 ) ] 5 : DC Voltage
Monitor Selection Range: 0to 11
6 : Output Power
7 : Torque Command
8 : Alllnput
9 : Al2Input
10: Soft Starter Output Frequency
11 :Pulse Train Input
. Default: 100.0 %
E4-06 [Terminal AM ) ) ]
] ] Sets the terminal AM gain. Min.: -999.9 %
<4> Monitor Gain
Max.: 999.9 %
E4-07 [Terminal AM Sets the terminal AM voltage bias. Default: 0.0 %
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<4> Monitor Voltage Min.: -999.9 %
Bias Max.: 999.9 %
E5:Pulse Train Input/ Output
Selects the function for terminal RP.
) 0 Frequency Command
E500 [Pulse Train Input . Default: 0
_ . 1 DPID Feedback
<7> Function Selection . Range: 0, 1, 2
2 DPID Target
E501 . . Default: 1440 Hz
Pulse Train Input Sets the frequency equal to 100% frequency in .
<4> ) Min.: 100 Hz
Scaling Hz.
<7> Max.: 32000 Hz
E5-02 ) Default: 100.0%
Pulse Train Input ) . . .
<4> Gai Sets the level of the input gain to terminal RP. Min.: 0.0 %
ain
<7> Max.: 1000.0 %
E503 ) ) . Default: 0.0%
Pulse Train Input Sets the level of the input voltage bias when no .
<4> ) i o . Min.: -100.0
\Voltage Bias signal (OHz) is input to terminal RP.
<7> Max.: 100.0
E5-04 ] o ) ] o Default: 0.10 s
Pulse Train Input Sets the pulse train input primary filter time in .
<4> . ) Min.: 0.00 s
Filter Time seconds.
<7> Max.: 2.00 s
Pulse Train Input o Default: 0.5 Hz
E5- 05 o Sets the minimum frequency detected by  the .
Minimum o Min.: 0.1 Hz
<7> pulse train input. Enabled when E5 -00=0, 1, 2.
Frequency Max.: 1000.0 Hz
Sets the function of pulse train output terminal
MP
E5-06 ) i 0 : Frequency Command
Pulse Train Monitor Default: 0
<4> ) 1 : Output Frequency
Selection Range: 0to 4
<7> 2 : Soft Starter Output Frequency
3 : PID Feedback Value
4 : PID Target Value
E5- 07 ) . . Default: 1440 Hz
Pulse Train Monitor |Sets the pulse train output frequency when the .
<4> ] -~ o ) Min.: 100 Hz
Scaling specified monitor item is at 100%.
<7> Max.: 32000 Hz
. o Default: 0
E5 08 [Terminal RP 0U Pulse train input Min.: 0
in.:
<7> Function Selection  |LU PWM signal input
Max.: 1
E5-09 Default: 1
lAverage PWM . )
<4> ] ) 1 to 100 times Min.: 1
Signal Times
<7> Max.: 100
E5 10 |PWM Signal Cycle |1to 999 ms Default: 1 00 ms
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<7> Min.: 1 ms
Max.: 999 ms
E6: Optional Communication Card Settings
Drive Station ) . Default: 1
E6-06 Sets the drive station address.

IAddress Range: 1to 31
Sets the baud rate for terminals SG(+) and SG( -)
of RS-485 communication.
0: 1200 bps (bit/sec)
1: 2400 bps
RS 485 2: 4800 bps
_— Default: 3
E6-07 [Communication 3: 9600 bps
. Range: 0 to 8
Baud Rate Setting  |4: 19200 bps
5: 38400 bps
6 : 57600 bps
7 . 76800 bps
8 : 115200 bps
Selects the communication parity fo r terminals
SG(+) and SG(-) of RS-485 communication.
0: 8, N, 2 (Modbus RTU)
1: 8, N, 1 (Modbus RTU)
2: 8, E, 1 (Modbus RTU)
3: 8, O, 1 (Modbus RTU)
RS 485
o 4: 8, N, 2 (Modbus ASCII) Default: 1
E6-08 [Communication
) . 5: 8, N, 1 (Modbus ASCII) Range: 0to 11
Parity Selection
6: 8, E, 1 (Modbus ASCII)
7: 8, O, 1 (Modbus ASCII)
8: 7, N, 2 (Modbus ASCII)
9: 7, N, 1 (Modbus ASCII)
10: 7, E, 1 (Modbus ASCII)
11: 7, O, 1 (Modbus ASCII)
Communication Determines the detection time to trigger the
] o ) e ] Default: 0.0 s
E6-09 |Error Detection communication error. (This functioni s disabled
. Range: 0.0to 10.0 s
Time when set to 0)
) o Sets the wait time between sending and Default: 5ms
E6-10 [Transmit Wait Time o
receiving data. Range: 5to 65 ms
Drive Operation ) ) )
, 0 : Display CE Alarm Only. Driv e continues
During , Default: 0
E6-11 o operation.
Communication ] ) Range: 0to 1
1 : Display CE Fault. Drive coasts to stop.
Error
E6-12 |Communication 0 : No save Default : 1
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Frequency 1:Save Min.: 0
Command Store Max.: 1

Selection

Communication

MODBUS Communicatio n Frequency Command

Default :: 0.00Hz

E6-13 |Frequency Min : 0.00Hz
Store value
Command Max : 400.00Hz
Group P, Protections
P1: Motor Protection Function
0 : Disabled
(Motor Overload Protection Disabled)
1 : General-Purpose Motor (Stand ard Motor)
2 : Drive Dedicated Motor
P1-00 Motor Protection (Constant Torque Range 1 : 10) Default: 0
Function Selection |3 : Vector Motor (Constant Torque Range 1 : Range: 0to 3
100)
Sets 0 (disabled) when using one drive to run
more than one motor. Install an overload relay
between the drive and each motor.
) . Default: 1.0 minute
Motor Overload Sets the time for the drive to shut down on . ]
P1-01 ] ] Min.: 0.1 minutes
Protection Time motor overload. .
Max.: 5.0 minutes
P2: Momentary Power Loss
0 : Disabled (Default)
Momentary Power .
) 1 : Recover if CPU Has Power Default: 0
P2-00 |Loss Operation o
] 2 : KEB function if CPU Has Power Range: 0, 1, 2, 3
Selection ) )
3 : Ramp to Stop with KEB Deceleration
Sets the minimum baseblock time when power
is restored right after a moment ary power loss. )
o ] ) ] ) ) Default: Determined
Minimum This determines the time the drive waits for the
. . . by 02-03, A1-06
P2-01 |Baseblock (bb) residual voltage in the motor to dissipate. MinL: 0.1
in.: 0.1s
Time Increase this value if overcurrent or overvoltage N 50
ax.:5.0s
occurs at the beginning of Speed Search and DC
Braking.
Default: Determined
203 Uv (Undervoltage ) [Sets the voltage level of undervoltage detection by d1-00, 02-03
Detection Level or KEB function activation. Min.: 150V
Max.: 210V <3>
P2-04 |KEB Deceleration Sets the time to decelerat e during KEB function.  |Default: 0.0 s
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Time Min.: 0.0 s
Max.: 6000.0 s
Sets the time to reaccelerate from the speed
\when KEB function was deactivated to the set
frequency command (operation frequenc
. . h Y p a y Default: 0.30 s
lAcceleration Time before power loss). .
P2-05 ) ) Min.: 0.00s
after KEB \When setto 0.0 s, the drive will accelerate to the
. . . Max.: 6000.0s
previously active frequency according to the
active acceleration time set by any of C1 -00,
C1-02, C1-04 or C1-06.
Sets the minimum duration of KEB operation
) after activation. Default: 50 ms
KEB Detection . . . . .
P2-07 - KEB function will operate according to this Min.: 0 ms
ime
detection time even if power recovers within Max.: 2000 ms
this duration.
Default: Determined
P2-08 Voltage Target Sets the target value for the main circuitD C by d1-00
During KEB \voltage or to deactivate KEB. Min.: 150V
Max.: 400V <3>
0 : KEB Operation Method 1
KEB Method . Default: 0
P2-09 ] 1 : KEB Operation Method 2
Selection . Range: 0, 1, 2
2 : KEB Operation Method 3
210 Automatic voltage 0 : AVR is disabled Default: 1
regulati on (AVR) 1:AVR is enabled Range: 0, 1
P3: Stall Prevention
0 DDisabled
_ 1 DEnabled the value set in P3 -01.
Stall Prevention )
i Acceleration stops when the output current Default: 1
P3-00 |during ] ]
) exceeds the value setin P3-01. Acceleration Range: 0, 1
lAcceleration ]
continues when the output current drops 15%
below the value set in P3 -01.
] Default: Determined
Stall Prevention )
. Sets the output current level to activate the Stall by A1-06
P3-01 |Level during ] ] ] ) ]
) Prevention function during accelerat ion. Min.: 0%
Acceleration
Max.: 180%
Stall Prevention Sets the lower limit of Stall Prevention in the Default: 50%
P3-02  |Limit during constant power range as a percentage of the Min.: 0 %
Acceleration drive rated output current. Max.: 100 %
P3.03 Stall Prevention 0 : Disabled Default: 1
during The drive decelerates according to the set Range: 0, 1
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Deceleration

deceleration time
1 : Enabled (Without Braking Resistor)

Stall Prevention . Default: <8>
) Sets the voltage | evel to activate the Stall )
P3-04 |Level during ) ) ) . Min.: 330V
) Prevention function during deceleration.
Deceleration Max.: 410V <3>
) 0 : Disabled
Stall Prevention ) . Default: 1
P3-05 : 1 : Enabled (Deceleration Time 1)
during Run . ) Range: 0, 1, 2
2 : Enabled (Deceleration Time 2)
Default: Determined
P3-06 Stall Prevention Sets the current level to activate the Stall by A1-06
Level during Run Prevention function during run. Min.: 30%
Max.: 180%
P4: Frequency Detection
Default: 30.0 Hz
Frequency Min.: 0.0 Hz
P4-00 i ,
Detection Level ) ] Max.: Determined by
Sets the detection level and wid th for the
) ) ) d1-02, L2-00
multi -function output terminal.
Default: 2.0 Hz
Frequency .
P4-01 . ) Min.: 0.1 Hz
Detection Width
Max.: 25.5 Hz
Sets the drive operatio n when a frequency
Frequency .
command loss is detected.
Command Loss ) Default: 0
P4-02 . 0: Drive Stop
Detection ) ) ) ) Range: 0, 1
) 1: Continue operation according to the setting
Selection )
in P4-03.
Sets the frequency command level at which the
drive runs when det ecting a frequency
Frequency .
command loss and when L4 -02is setto 1. Sets  |Default: 80 %
Command at ] ]
P4-03 the value as a percentage of the maximum Min.: 0.0 %
Frequency .
output frequency setin d1 -02. (Sets the value as |Max.: 100.0 %
Command Loss )
a percentage of the motor 2 maximum output
frequency setin dl -13.)
Frequency \When the frequency command falls below 90% of  [Default: 20 ms
P4-04 |[Command Loss the command within this detection time, the Min.: 20 ms
Detection Time frequency command loss will be detected. Max.: 400 ms
, Default : 0.00Hz
Brake control Setting b rake control release frequency ,
P4-05 Min. : 0.00Hz
release frequency [range
Max.: 20.00Hz
Brake control _ _ Default : 0.00Hz
P4-06 ) Setting Brake control action frequency range | .
action frequency Min. : 0.00Hz
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Max.: 20.00Hz
P5: Fault Restart
Sets the number of times to automatically
i ) Default: 0
PS5 00 Number of Auto attempt to restart the drive when detecting GF, Min.: 0
- in.:
Restart Attempts OVA, OVD, OVC, OCA, OCD, OCC, OH, OL1, OL2, N 10
ax.:
OT1, OT2, PF and LF1.
P5.01 IAuto Restart Fault 0 : Fault Output Disabled Default: 0
Output Operation 1 : Fault Output Enabled Range: 0, 1
_ Default: 10.0 s
Fault Restart Sets the amount of time between restart .
P5-02 ) Min.: 0.5 s
Interval Time attempts.
Max.: 600.0 s
P6: Overtorque i Undertorque Detection
Sets the operation when the motor current or
torque exceeds the P6 -01 level for longer than
the time set to P6 -02.
0 : Disabled
Overtorque 1 1 : Overtorque Alarm at Speed Agree
P6-00 Undertorque 2 : Overtorque Al arm at Run Default: 0
Detection 3 : Overtorque Fault at Speed Agree Range: 0to 8
Selection 1 4 : Overtorque Fault at Run
5 : Undertorque Alarm at Speed Agree
6 : Undertorque Alarm at Run
7 . Undertorque Fault at Speed Agree
8 : Undertorque Fault at Run
Overtorque 1 Default: 150%
Sets the level for overtorque/undertorque )
P6-01 |Undertorque i Min.: 0 %
) detection 1.
Detection Level 1 Max.: 300 %
Overtorque 1 , Default: 0.1 s
Sets the time for overtorque/undertorque )
P6-02 |Undertorque ) Min.: 0.0 s
) ) detection 1.
Detection Time 1 Max.: 10.0 s
Sets the speed range to detect mechanical
weakening and the operation when detected.
0 :Disabled
1 : Continue Operation if the Speed (Signed) is
Mechanical above P6-07
P6.06 \Weakening 2 : Continue Operation if the Speed (Uns igned)  |Default: 0
Detection is above P6-07 Range: 0to 8
Operation 3 : Stop Operation if the Speed (Signed) is above

4

5

P6-07

: Stop Operation if the Speed (Unsigned) is
above P6-07

: Continue Operation if the Speed (Signed) is
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Parameter Name Description Setting Range
below P6-07
6 : Continue Operation if the Speed (Unsigned)
is below P6-07
7 . Stop Operation if the Speed (Signed) is below
P6-07
8 : Stop Operation if the Speed (Unsigned) is
below P6-07
Mechanical . .
_ Sets the speed level for Mechanical Weakening Default: 110.0%
\Weakening . . .
P6-07 . Detection as a percentage of the maximum Min.: -110.0%
Detection Speed
output frequency. Max.: 110.0%
Level
Mechanical If the condition set in P6 -06 lasts the time setin  |Default: 0.1 s
P6-08 |Weakening this parameter, Mechanical Weakening is Min.: 0.0 s
Detection Time detected. Max.: 10.0 s
Mechanical Sets the cumulative drive operation time to Default: 0
efault:
609 \Weakening activate Mechanical Weakening Detection. If Min. : 0
- in. :
Detection Start U3-00 reaches the value set in this parameter,
. . L Max.: 65535
Time Mechanical Weakening is detected.
P7: Drive Protection
Enables or disables the input phase loss
P7-00 Input Phase Loss detection. Default: 1
Protection 0 DDisabled Range: 0, 1
1 DEnabled
Sets the output phase loss detection.
701 Output Phase Loss [0 : Disabled Default: 0
Protection 1 : Enabled when One Phase is Lost Range: 0, 1, 2
2 : Enabled when Two Phases are Lost
Enables or disables the output ground fault
702 Output Ground detection. Default: 0
Fault Detection 0 DDisabled Range: 0, 1
1 DEnabled
) ) Sets the heatsink cooling fan operation.
Heatsink Cooling o ; Default: 0
P7-03 ] 0 : Enabled when drive is running
Fan Operation <6> i Range: 0, 1
1 : Enabled when po wer supply is On
, . \When P7-04=0, sets the cooling fan off -delay Default: 60 s
Heatsink Cooling ) ) ] ] ] ]
P7-04 - time that the drive waits to disabled the cooling Min.:0 s
Fan Off-Delay Time i
fan after run command is released. Max.: 300 s
) Sets the ambient temperature. ;
IAmbient ] ) Default: 40 AC
IAutomatically decreases the drive rated current . .
P7-05 [Temperature ) o Min.: -10 AC
) when the ambient temperature is higher than .
Setting Max.: 50 AC

the temperature specified in drive
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Parameter

Name

Description

Setting Range

specifications.

oL2 Detection Time

Determines whether to reduce the oL2 (Drive
Overload) fault detection time at low speed

. (below 6 Hz) to prevent premature output Default: 0
P7-06 |Reduction at Low ) X
transistor failures. Range: 0, 1
Speed L
0 : Detection time is not reduced
1 : Detection time is reduced
Sets the High Current Alarm (HCA) when the
p7.11 High Current Alarm  Joutput current is too high Default: 0
Setting 0 : Disabled (No Alarm) Range: 0, 1
1 : Enabled (Alarm)
Selects the installation t ype. The drive overload
detection limit will be changed according to the
p7.12 Installation selection. Default: 0
Method Selection 0 : IP20 Enclosure in a Cabinet Range: 0, 1, 2
1 : Side-by-Side Mounting
2 : NEMA 1 Enclosure
Default: Determined
DC Braking Level ) ) by d1-00 <3>
P7-13 ] Sets the DC braking transistor | evel.
Setting Range: 360 to 400V
<3>
Group n, Special Adjustments
nl: Hunting Prevention
100 Hunting 0 DDisabled Default: 0
nl- .
Prevention Setting 1 DEnabled Range: 0, 1
If the motor oscillates during light load,
. . ) ) Default: 1.00
n1l-01 [Hunting gradually increase this value by units of 0.1. If Min.: 0.00
in.: 0.
<4> Prevention Gain the motor stalls, gradually decrease this value by
. Max.: 2.50
units of 0.1.
Group o, Keypad Function Settings
01: Display Setting
0 : Use units of 0.01 Hz
1 : Use units of 0.01% (100% as maximum output
Frequency
frequency) Default: 0
01-00 [Command i ) ]
2 : Use units of min -1 (automatically calculated by|Range: Oto 3

Setting/Display Unit

maximum output frequency and number of
motor poles)
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Name

Description

Setting Range

3 : Use user-defined units (defined by 01 -02 and

01-03)

User-Defined

Default: Determined

Frequency by 01-00
01-02 1 to 60000 .
Command Min.: 1
Setting/Display Max.: 60000
Frequency Default: Determined
1.03 Command 0103 by 01-00
ol- . . (o} i
Setting/Display Min.: O
Decimal Places Max.: 3
02: Multi -Function Selection
Enables or disables LO/RE key on the keypad.
LO/RE .
0 DDisabled
(LOCAL/REMOTE) i Default: 1
02-00 , 1 DEnabled
Key Function . Range: 0, 1
. Switches between Local and Remote
Selection )
Operation
Enables or disables the STOP key on the keypad
when the drive is controlled from a remote
source.
»-01 STOP Key Function |0 DDisabled Default: 1
02- .
Selection 1 DEnabled Range: 0, 1
The STOP key always stops drive operation
even if the command source is not set to the
keypad.
. . . , i Default: <2>
02-03 [Drive Capacity Set this parameter after replacing the terminal )
] ) Determined by
Selection block or drive modules. ] )
drive capacity
0 DENTER Key Required
1 DENTER Key Not Required
After 5 second, the frequency is automatically
ENTERKey ) i
, , setting. When entering a frequency command,
02-04 [Function During ) ) Default: 0
the output frequency changes immediately by
<8> Frequency Range: 0, 1,2
) UP or DOWN key
Command Setting . .
2 DENTER Key Not Required
After 1 second, the frequency is automatically
setting
IAction Select When .
02-05 0 DDisabled Default: 0
LCM Keypad .
] ) 1 DEnabled Range: 0, 1
Disconnection
02-06 [Operation 0 DForward Default: 0
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Parameter Name Description Setting Range
Direction at Power 1 DReverse Range: 0, 1
Up when Using This parameter is enabled only when the keypad
Keypad is selected as the Run command source.
04: Maintenance Settings
Cumulative o Default: 0 h
) ) Sets the initial value by 10 hours to start )
04-00 [Operation Time . . o Min.: 0 h
) keeping track of cumulative operation time.
Setting Max.: 6000 h
04-01 [Retain
Cooling Fan Sets the initial value to start keeping track of Default: 0 h
04-02 [Operation Time cumulative fan operation time. View the Min.: O h
Setting cumulative fan o peration time in U3 -01. Max.: 6000 h
Resets the data for U2 -* " (Fault Information) as
) these data will not be reset by A1 -03 (Reset). Default: 0
04-06 [U2 Reset Setting .
0 CDisabled Range: 0, 1
1 DEnabled
0U U3-08 and U3-09 monitor data is not reset
4-07 kWh Monitor when the drive is initialized. Default: 0
04-
Initia lization 1U U3-08 and U3-09 monitor data is reset when Range: 0, 1
the drive is initialized.
Group t, Auto -Tuning
t1: IM Motor Auto -Tuning
0 DRotational Auto -Tuning
101 Auto - Tuning 1 DStationary Auto -Tuning Default O
Method Sele ction 2 DStationary Auto -Tuning for Line -to-Line Range: 0, 1, 2
Resistance
. , Defau ltD<2>
Motor Output Sets the motor rated output power in kW units. .
t1-02 Min.: 0.00 kW
Power Note: 1HP (Horse Power) = 0.746kW
Max.: 650.00 kW
_ Default D200.0 V
Motor Rated Sets the motor rated voltage according to the .
t1-03 Min.: 0.0 V
\Voltage motor nameplate.
Max.: 255.0 V <3>
Default D<2>
] Min.: 10% of drive
Motor Rated Sets the motor rated current according to the
t1-04 rated current
Current motor nameplate. .
Max.:200% of drive
rated current
1.05 Motor Base Sets the motor base frequency according to the Default D50.0 Hz
Frequency motor nameplate. Min.: 0.0 Hz
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Max.: 400.0 Hz
. Default D4
Number of Motor Sets the number of motor poles according to )
t1-06 Min.: 2
Poles the motor nameplate.
Max.: 48
. Default: <2>
Sets the motor base speed according to the )
t1-07 |Motor Base Speed Min.: O rpm
motor nameplate.
Max.: 24000 rpm
Sets the no -load current for the motor.
IAfter the motor output power and rated current Default DDetermined
Motor No -Load i . . %
_ are setin t1-02 and t1 -04, this parameter will by 02-03A Al1-06
t1-09 |Current (Statio nary

Auto - Tuning)

automatically display the no -load current of a

Min.: 0 A

standard motor. The no -load current must be Max.: t1-04
entered ac cording to the motor test report.
Enables or disables Auto -Tuning when Al -02=0
112 Motor Auto -Tuning [to 3 Default O
Setting 0 : Disabled Range: 0, 1
1 : Enabled
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Group U, Monitor Settings
Ul: Status Monitors
0: V/F Control
U1-00 |Control Method -
1: Senserless Voltage Vector Control
U1-01 Frequency Displays the frequency command. (Display units are defined
Command by 01-00)
Displays the output f requency . (Display unit s are defined b
Ul-02 |Output Frequency pay P a Y- (Display y -
01-00)
U1-03 [Output Current Displays output current. 0.01A
Ul-04 |Motor Speed Displays the motor speed. -
Output Voltage ) .
Ul-05 Displays the drive output voltage command. 0.1v
Command
Main circuit DC , L
Ul-06 Displays the mai n circuit DC voltage. 0.1v
\Voltage
<50HP :
. . ) 0.001kw
U1-07 |Output Power Displays the internal output power calculated by the drive. SEOHP -
0.01kwW
Displays the status of the input terminal.
Ul - 09=C 1111111
The following indicate each digit from right to left.
1:Digital Input 1 (S1enabled )
Input Terminal 1:ngftal Input 2 (S2enabled )
U1-09 s 1:Digital Input 3 (S3 enabled ) -
tatus 1:Digital Input 4 (S4 enabled )
1:Digital Input 5 (S5enabled )
1:Digital Input 6 (S6 enabled )
1:Digital Input 7 (S7 enabled )
Displays the status of the output terminal.
Ul - 10=0 111
Output Terminal The .foIIowing indicat(.a each digit from right to left.
U1-10 s Multi -Function Terminal Output (terminal R1A/R1B-R1C) -
tatus Multi - Function Terminal Output (terminal R2A | R2C)
Multi - Function Photocoupler Output 1 (termina | D1)
Displays the status of the drive operation.
. . U1-11=11111111
Drive Operation S - .
Uil-11 The following indicate each digit from right to left. -

Status

1:During Run

1:During Zero Spee d Holding
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1:During Reverse
1:During Fault Reset Signal Input
1:During Speed Agree
1:Drive Ready
1:During Alarm Detection
1:During Fault Detection
Terminal Al Input ) . .
Ul-12 Displays the terminal Al input voltage. 0.1%
\Voltage
Terminal A2 Input ) . .
Ul-13 Displays the terminal A2 input voltage. 0.1%
\Voltage
Ul-14 |Output Fre quency .
Display the output frequency after soft start 0.01Hz
After Soft Start
Input Pulse , .
Ul-15 ) Displays the frequency to pulse input. 1Hz
Monitor
Ul-16 |Software Version Displays the software version. -
U2: Fault Information
U2-00 |Current Fault Displays the current fault. -
1% Most Recent , _
Uz2-01 Displays the first most recent fault. -
Fault
2" Most Recent ,
Uz2-02 Displays the second most recent fault. -
Fault
3" Most Rec ent , _
Uz2-03 Displays the third most recent fault. -
Fault
4™ Most Recent ,
Uz2-04 Displays the fourth most recent fault. -
Fault
Frequency ) .
o Displays the frequency command at the first most recent
U2-05 |Command at 1 -
fault.
Most Recent Fault
Output Frequency
U2-06 [at 1® Most Recent |Displays the output f requency at the first most recent fault. -
Fault
Output Current at
U2-07 |1* Most Recent Displays the output current at the first most recent fault. 0.01A
Fault
Motor Speed at 1 * | _
U2-08 Displ ays the motor speed at the first most recent fault. -
Most Recent Fault
Output Voltage , i
o Displays the output voltage command at the first most
U2-09 [|command atl 0.1v
recent fault.
Most Recent Fault
U2-10 |Main Circuit DC Displays the ma in circuit DC voltage at the first most recent 0.1v
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Name

Description

Unit

\Voltage at 1 * Most
Recent Fault

fault.

Input Terminal

Displays the input terminal status  at the first most recent

U2-13 [Status at 1* Most _ -
fault. (Same status display as U1-09)
Recent Fault
Output Terminal . ) )
< Displays the output terminal status at the first most recent
U2-14 |Status at 1™ Most ) -
fault. (Same status display as U1 -10)
Recent Fault
Operation Status at | . .
st Displays the operation status at the first most recent fault.
U2-15 |17 Most Recent ) -
(Same status display as U1-11)
Fault
Cumulative
U2-17 |Power-on Time at |Displays the cumulative power-on time at the first m ost 1h
<7> 1% Most Recent recent fault
Fault
Cumulative
U2-18 Operation Time at [Displays the cumulative operation time at the first m ost 1h
1* Most Recent recent fault
Fault
Frequency )
a  [Pisplays the frequency command at the second most recent
U2-19 |Command at 2 -
fault.
Most Recent Fault
Output Frequency .
nd Displays the output f requency at the second most recent
U2-20 Jat 2™ Most Recent -
fault.
Fault
Output Current at
U2-21 [2™ Most Recent Displays the output current at the second most recent fault. 0.01A
Fault 2™
Motor Speed at2 ™|
uz-22 Displays the motor speed at the second most recent fault. -
Most Recent Fault
Output Voltage ,
nd Displays the output voltage command at the second most
U2-23 [|command at 2 0.1v
recent fault.
Most Recent Fault
Main Circuit DC ) o
nd Displays the main circuit DC voltage at the second most
U2-24 |oltage at 2 ™ Most 0.1v
recent fault.
Recent Fault
Input Termina | ) ] )
nd Displays the input terminal status at the second most recent
U2-27 |[Status at?2 = Most . -
fault. (Same status display as U1-09)
Recent Fault
U2-28 Output Terminal Displays the output terminal status at the second most

Status at 2™ Most

recent faul t. (Same status display as U1 -10)
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Recent Fault
Operation Status at |_. )
nd Displays the operation status at the second most recent
U2-29 |2 Most Recent ) -
fault. (Same status display as U1-11)
Fault
Cumulative
U2-31 |Power-on Time at |Displays the cumulative power-on time at the second m ost 1h
<7> 2" Most Recent recent fault
Fault
Cumulative
U2-32 Operation T ime at[Displays the cumulative operation time at the second m ost 1h
2" Most Recent recent fault
Fault
U2-33 |[Current Alarm Displays the current alarm. -
1% Most Recent , _
U2-34 Displays the first most recent alarm. -
Alarm
2" Most Recent ,
U2-35 Displays the second most recent alarm. -
Alarm
3" Most Recent , _
U2-36 Displays the third most recent alarm. -
Alarm
4™ Most Recent ,
uz2-37 Displays the fourth most recent alarm. -
Alarm
U3: Maintenance Monitors
. i Displays the cumulative power-on time for the drive. The
Cumulative Drive . ) ] ]
U3-00 . maximum number displayed is 60000, after which the value 1h
Power-on Time .
will be counted from 0.
Displays the cumulative operation time for the cooling fan.
U3-01 Cumulative Cooling [The initial value is determined by 04-02. The maximum 1h
Fan Operation Time |number displayed is 60000, after which the value will be
counted from 0.
Displays the cumulative operation time for the drive. The
U3-02 Cumulative Drive [initial value is determined by  04-00. The maximum number 1h
Operation Time displayed is 60000, after which the value will be counted
from O.
Heatsink ) )
U3-06 Displays the heatsink temperature. 1
[Temperature
u3-07 i i
7> LED Detection Detects LED keypad working properly -
U3-10 |Peak Hold Current |Displays the peak current value during operation 0.01A
U311 Peak Hold Output [Displays the output frequency when the peak current

Frequency

displayed in U3 -10 occurred.
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Name

Description

Unit

Us3-12

Motor Overload
Estimate (oL1)

Displays the value of the motor overload detection
accumulator. An oL1 will be triggered when reaching 100%.

1%

U3-13

Frequency
Command Source
Selection

Displays the source for the frequency command as XY -nn.

X: Command Used
1: Command 1
2: Command 2
Y-nn: Frequency Command Source
0-01: Keypad
1-01: Analog input (Terminal Al 1)
1-02: Analog input (Terminal Al 2)
2-02 to 2-16: Multi -step speed command
2-17: Jog frequency command
3-01: PID frequency c ommand
4-01: Terminal UP/ DOWN
5-01: Modbus communication
6-01: Pulse train command
7-00 ~ 7-16 : Automatic operation command

u3-14

Run Command
Source Selection

Displays the source for the frequency command as  XY-nn.

XY-nn=00 -00: Local
X: Command Used
1: Command 1
2: Command 2
Y-nn: Command Source
0-00: Keypad
0-01: Control Circuit Terminal (Sequence Control Input )
0-02: Modbus communication

u3-17

Drive Overload
Estimate (oL2)

Displays the value of the drive overload detection
accumulator. An oL2 will be triggered when reaching 100%.

1%

U4: PID Monitors

U4-00

PID Feedback

Displays the PID feedback value as a percentage of the
maximum output frequency.

0.01%

U4-01

PID Input

Displays the PID input value as a percentage of the
maximum output frequency.

0.01%

U4-02

PID Output

Displays the PID output value as a percentage of the
maximum output frequency.

0.01%

U4-03

PID Target

Displays the PID target value as a percentage of the
maximum output frequency.

0.01%

U4-04

PID Differential
Feedback

Displays the difference of both feedback values when 10 is
set to both E3 -01 and E3-07.

0.01%
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Displays the adjusted feedback value if differential feedback
is used (U4-00 to U4-04)

U4-05 |PID Feedback 2 ) ) o ) 0.01%
The value in U4-00 and U4-05 will be the same if differential

feedback is not used.

0: Correct PG wiring

PG Rotating . .
U4-06 Direct 1: The speed command is opposite to the PG feedback -
irection
direction. Please check the wiring.
U4-08 Displays the PID output 2 value as a percentage o f the
PID Output 2 . 0.01%
<7> maximum output frequency.

<1> The default is determined by the drive capacity, control method and ND/HD mode.

<2> Refer to user manual for details. http://www.liteon -ia.com.tw/ENG/download.php

<3 > Double the value for 440V class AC drives.

<4> The parameter can be set during run.

<5> The maxium of parameter setting by d1-02 (maximum output frequency) and L2 -00
(frequency command limit)  will be changed

<6 > Contact the local distributor for any malfunction.

<7> Digital input terminal S7 is se tto 74

<8> This functional software version V1. 10 open.

* The content of parameters will make some a  djustments. Please refer to the manual on the
website.  http://www.liteon  -ia.com/ENG/download.php
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Chapter 6 a Troubleshooting

6.1 Alarm and Fault Displays

The cause of alarm or fault have been closed out, part of alarm display code will be

automatically clear

Table 6.1 Alarm and Fault Displays, Causes, and Possible Solutions

Keypad

feedback falls below the
level set to b5 -12 for
longer than the time set

4. Incorrect feedback input
circuit

110

. Fault Name Cause Possible Solution
Display
EFO Retain
1. Remove the cause of the
external fault then reset the
. multi -function input.
1. An external device e . : .
_ 2. Confirm if the signal lines is
External Fault tripped an alarm
EF1 to . . properly connected to the
( Input Terminal S1 to 2. Incorrect wiring _ _
EF . . terminals assigned for external
S7) 3. Multi -function input .
L fault detection (E1 - =23to
wiring is not correct
38)
3. Confirm if E1 - =23t0 38 is
set to the unused terminals.
PID Feedback High 1. b5-22 andb5 -23 ,
g i _ _ 1. Confirm b5 -22 and b5 -23
inappropriate setting .
: . - settings
PID feedback input is 2. PID feedback wiring .
. 2. Correct the wiring
greater than the incorrect s
FbH _ 3. Replace the sensor if it is
detection level set to 3. Feedback sensor
. damaged
b5-22 for longer than malfunction _
. . L 4. Replace the PCB or drive.
the detection time setto |4. Feedback input circuit L
_ Contact the local distri butor.
b5-23 malfunction
PID Feedback Low 1. Inappropriate setting in
Pprop g 1. Correct b5 -12 and b5 -13
b5-12 and b5-13 .
When the PID feedback settings
o ] 2. Incorrect PID feedback .
detection is enabled in wirin 2. Correct the wiring
FbL [b5-11, a FbL will be g 3. Replace the sensor if it is
, ) 3. Feedback sensor
triggered wh ile the PID : damaged
malfunction

4. Contact the local distributor to
replace the board or the dr ive.




Keypad

. Fault Name Cause Possible Solution
Display
to b5-13.
1.Check the te mperature
surrounding the drive
a. Improve the air flow inside the
Heatsink Overheat _ _ enclosure panel
1. Ambient temperature is , o
100 hiah b. Install an air conditioner or fan
Heatsink temperature g _ to cool the environment
2. Internal cooling fan .
oH lover 90 to 1 _ c. Remove any possible source of
. stopped operating
(Overheat level is _ heat
_ _ 3. Bad air flow due to
determined by rating of |. - 2. Measure the output current
_ insufficient room.
the drive) a. Reduce the load
b. Lower setting in C6 -00
( Carrier Frequency Option )
3.Replace the cooling fan
1. Correct the wiring for terminal
Motor Overheat 1. Incorrect motor MT.
tém erature inout 2. Check the machinery status
The temperature signal p. P o 3. Check the load, acceleration /
(terminal MT) wiring L .
from motor temperature : deceleration time and cycle time
oH1 . _ 2. Fault on the machinery
sensor via the terminal (e.q., machinery is locked a. Reduce the load.
MT exceeded the y )g y b. Increase the C1-00 to C1-07
overheat detection level P (Acc./Dec. Time) settings
. 3. Motor overheat .
of the drive. c. Adjustd1-02todl1-11 (VIF
Characteristics)
Overtorque Detection 1
1. Incorrect parameter
The current has settings 1. Reset P6-01 and P6-02
otl [exceeded the torque : . 2. Check machinery and load
2. Malfunc tion on
level set to P6-01 for . status
. machinery
longer than the time set
to P6-02
1. Drive input power has 1. Install a DC link choke
Overvoltage .
surge voltage entering Voltage surge can result from a
. 2. Machinery output short  |thyristor convertor and phase
Voltage in the DC bus o . . )
circuit advancing capacitor using the
exceeded the _ ,
oV 3. Ground fault in the same input power supply

overvoltage detection
level

1.200 V class: 410V
2.400 V class: 820 V

output circuit causes the
DC bus capacitor to
overcharge

4. Electrical signal
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2. Check the motor power cable,
relay terminals and motor
terminal box

3. Correct gro unding shorts and




Keypad

. Fault Name Cause Possible Solution
Display
interference causes drive  |reapply power
malfunction 4. Check the solutions for
5. PG cable is interference suppression
disconnected LCheck the contr
6. Incorrect PG cable main circuit lines and grounding
wiring wiring.
7. PG encoder wiring is L1 f the MC is th
interf erence by electrical |interference, connect a
signal suppressor to it.
5. Reconnect the cable
6. Correct the wiring
7. Separate the wiring from the
source of the electrical signal
interference. It is usually the
output lines from the drive
1. Correct the drive input power
wiring
2. Tighten the terminals
1. Input power phase loss |3. Check the voltage
2. Loose wiring terminals a. Adjust the voltage according to
Undervoltage of drive input power the drive input power
3. Problem with the specifications
1.Voltage in the DC bus |voltage from the drive b. Check the main circuit
Uv fell below the input power magnetic contactor if there is no
undervoltage detection |4. The drive main circuit problem with th e power supply
level (P2-03) capacitors are weakened. |4&5. Turn on and turn off the
2.200 V class: 190 V 5. The contactor or relay power to see if any problem
3.400 V class: 380 V on the soft -charge bypas s |occurs
circuit is damaged Replace either the entire drive or
the control board if the problem
continues to occur. Contact the
local distributor for more
information.
Undertorque Detection
1 The current has
1. Incorrect parameter
dropped below the settings 1. Reset P6-01 and P6-02
Utl [torque detection level 2. Ensure there is no problem on

set to P6-01 for longer
than the time set to
P6-02

2.Malfunction on
machinery side

the machinery side.
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Keypad
Display

Fault Name

Cause

Possible Solution

Mechani cal Weakening
Detection for

UL Undertorque Undertorque in the Check the condition of
conditions set to P6 -06 mechanical weakening
Undertorque in the
conditions set to P6 -06
Mechanical Weakening
Detection for
oL Overtorque Overtorque in the Check the condition of
conditions set to P6 -06 mechanical weakening
Overtorque in the
conditions set to P6-06
Baseblock
IAn external baseblock
. : signal was input via one of [Check baseblock signal input
bb [Drive output interrupted g _ P . . g P
by an external the multi -function input timing and external sequence
y _ terminals (S1 to S)
baseblock signal
Drive Overheat Warning 1. Search the device which caused
the overheat warning. Remove
Drive Overheat Warning [An overheat warning in the cause of the problem.
0H2 fnputvia a the drive was triggered by [2. Reset Drive Overheat Warning
multi -function input an external device input at the assigned
terminal (S1to S 7 ) when multi -function input terminal
E1l- =40 (Slto S7)
1. The load is too heavy 1. Reduce the load or use a drive
2. Deceleration and of higher rating
acceleration times are too  |2. Calculate t he torque required
short during acceleration and the
3.The drive is attempting inertia
to run a motor greater LTake the follow
Current Alarm . . .
than the maximum torque level is not right for the
) allowable capacity, or a load
Drive current exceeded _ pacity ,
HCA special-purpose motor is O Increase the s
the level of over current . . .
, being used acceleration and deceleration
warning (150% of the .
4.The current level went up [time (C1-00to C1-07)
rated current) ,
because of Speed Search | Use a drive of
while attempting to 3. Check the moto r capacity
perform a fault restart or O Make sure the

after a momentary power
loss

right for the drive rating.
4. During a momentary power
loss or an attempt to reset a fault,
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Keypad

) Fault Name Cause Possible Solution
Display

the alarm is displayed. However,
there is no need to take any
action because the fault display
will disappear shortly

1. Multi-function contact input

is set to 69/169, but the 1. Multi-function contact input is set to

DNE |Driver Enabl contact input status is 69 and switched on.
river Enabie incorrect 2. Multi-function contact input is set to

2. The multi -function 169 and switched off

contact input is incorrect

1. Check the simulation signal

. . . . : . wiring
AnL Sllmula-tlon A2 input 1.. Slml-,l|a'[I0n A2 input 2. Check the E3-10 parameter
signal is lost signal is lost settings
1. Emergency stop is t urned
on (P2-11) before the 1. Turn off the emer gency stop
power off, when the DC function P2 -11, or adjust P2-06
bus voltage is lower than settings Level
ES |Emergency Stop P2-06 2. Confirm the multi -function

2. Multi-function contact input [contac tinput function set and
is set to 21/121 , but the terminal status

contact input is switched on
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6.2 Fault Detection

Table 6.2 Fault Displays, Causes, and Possible Solution

Keypad . .
. Fault Name Cause Possible Solution
Display
Output power cable is Check and replace output power
GF Ground Fault putp P putp
damaged cable
1. Regenerative energy is 1. Increase the deceleration time
flowing from th e motor into |settings (C1-01, C1-03, C1-05,
the drive because the C1-07)
deceleration time is too Linstall a braki
short dynamic braking resistor
2. The motor overshoot the L S e t-03RSRall Prevention during
speed reference because the |Deceleration) to 1
acceleration time is too short |(Enabled)(default is 1)
3. Excessive braking load 2. Confirm if overvoltage alarm
4. Surge voltage entering oVA or oVC was triggered
from the drive input power during sudden drive
5. Motor short -circuited acceleration.
Overvoltage .
_ Ground fault currentcharges [L1 ncr ease t he adgd
(Acceleration, . L . .
. the drive main circuit L U s ecur& deceleration and
Deceleration and _ L _
OVA, capacitor. acceleration times and increase
Constant Speed)
ovd, 6. Improper parameter the value set to C2 -01 ( S-curve
oVC, L settings for Speed Search at acceleration end )
The main circuit DC _ _ _ _
OVAH, (including Speed Search 3. Install a braking unito r a
voltage exceeded the . .
oVdH, after a fault res tart and after |braking resistor
overvoltage
ovCH a momentary power loss) 4. Install a DC reactor

detection level
200V class: 410V
400 V class: 820 V

7. Drive input voltage is too
high

8. The braking transistor or
braking resistor are wired
incorrectly

9. PG cable is disconnected
10. PG cable wiring is
incorrect

11. PG encoder wiring has
interference of electrical
signal

12. Electrical signal
interference causes the drive
malfunction

LThyristor convd
advancing capacitor using the
same input power supply might
cause a voltage surge

5. Check the motor power cable,
relay terminals and motor
terminal box

L Correct grounding shorts  and
reapply power

6. Adjust parameter settings for
Speed Search (group b3)

L Pr oc e e dunkagforo
line -to -line resistance

7. Check the voltage
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Keypad
Display

Fault Name

Cause

Possible Solution

13. Incorrect inertia setting
of the load
14.Motor hunting occurs

LLower drive ing
voltage within the range listed in
the drive specifications

8. Check the wiring of t he
braking resistor and braking unit
LCorrect the wir
9. Tighten the terminal or

replace the damaged cable

10. Correct the wiring

11. Separate the PG wiring from
the source of the electrical signal
interference (drive output cable)
12. Check the soluti ons for
interference suppression
LCheck the wirin
circuit I, main circuit and
grounding.

13.Check the load inertia

settings when using KEB, or Stall
Prevention during deceleration

14. Adjust the parameters to
suppress hunting

L Adj u s0i (Hanfing
Prevention Gain)

oCA, oCd,
oCC

Overcurrent
(Acceleration,
Deceleration and
Constant Speed)

1. The motor insulation is
damaged or the motor is
overheated

2. Grounding problem
caused by damaged motor
cable

3.The drive is damaged
4.The load is too h eavy

5. Settings for acceleration
or deceleration time is too
short

6.The drive is running a
special purpose motor or a
motor larger than the drive
rated capacity

7. A magnetic contactor
(MC) on the output side of

1. Check the insulation
resistance

2. Check the motor power cable
3. Check the resistance between
the cable and the terminal.

4. Short circuit on drive output
side or grounding causes
register damage.

5. Measure the current flowing
into the motor

5. Check the motor capacity

6. Calculate the torq ue required
during acceleration according to
the load inertia and acceleration
time. If the required torque is
insufficient, check the motor
capacity.

7. Install a sequence controller
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Keypad

. Fault Name Cause Possible Solution
Display
the drive has turned on or to ensure the MC does not open
off or close when the drive is
8. VIF set incorrectly outputting voltage.
, 8. Check the ratios between the
9. Excessive torque
_ frequency and voltage set by
compensation V/E.
10. Electrical signal 9. Adjust d1-02 to d1 -11 (or
interference causes drive d1-13to d1-22 for motor 2)
malfunction 10.Check the amount of torqu e
11. Overexcitation gain is set [compensation _
t00 high t11. Find OUtt%OSS:bIE; _sol:m_ons |
12. Run command was to suppress the electrical signa
_ _ interference
appllgd while motor was 11. Check if the fault occurs
coasting frequently with overexcitation
13. Incorrect motor code function operation
14. The motor does not 12. Enable Speed Search via
match th e drive control multi -function input terminal
method t13. Cortl)flrm tthe amounto f
: orque boost |
15. The motor cable is too 14. Confirm the status of filter,
long 15. Confirm the fault occurred in
the over -excitation
17. Check the control method
(A1-02)
18. Use a larger drive
1. Motor has been damaged
. _ 1. Replace the motor or check
due to the motor insulation i ) ,
the motor insulation resistance
SC SC1 |IGBT Fault or Output |weakened or overheat . o
. _ 2. Repair any short circuits and
SC2 SC3|Short Circuit 2. The cable is damaged
check the motor power cable
3. Hardware fault
4. The drive is damaged
EFO Retain
1. Remove the cause of the
external fault then reset the
_ , multi -function input.
1. An external device tripped e . : .
2. Confirm if the signal lines is
External Fault an alarm
EFlto |. . . properly connected to the
lj Input Terminal S1 (2. Incorrect wiring . .
EF terminals assigned for external

to S7NJ

3. Multi -function input
wiring is not correct

fault detection (E1 - =23to
38)
3. Confirm if E1 - =23t0 38 is

set to the unused terminals.
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. Fault Name Cause Possible Solution
Display
1. Check the temperature
surrounding the drive
_ a. Improve the air flow inside the
Heatsink Overheat P
. . enclosure panel
1. Ambient temperature is . L
: . b. Install an air condit ioner or
Heatsink too high _
. fan to cool the environment
temperature over 90 2. Internal cooling fan i
oH . _ c. Remove any possible source
to 100AC stopped operating of heat
(Overheat level is 3. Bad air flow due to
. : . - 2. Measure the output current
determined by rating [insufficient room.
of the drive) a. Reduce the load
b. Lower setting in C6 -00
( Carrier Frequency Option )
3.Replace the cooling fan
1. Correct the wiring for terminal
Motor Overheat
MT.
1. Incorrect motor 2. Check the machinery status
The temperature _ . .
: temperature input ( terminal |3. Check the load, acceleration /
signal from motor .y L .
MT) wiring deceleration time and cycle time
oH1 temperature sensor .
. _ 2. Fault on the machinery a. Reduce the load.
via the terminal MT ) _
(e.g., machinery is locked up) [b. Increase C1-00 to C1-07
exceeded the . .
_ 3. Motor overheat (Acc./Dec. Time) settings
overheat detection .
. c. Adjust d1-02 to d1-11 (V/IF
level of the drive. .
Characteristics)
Mechanical
Weakening
Detection for
oL Overtorque Overtorgue in the conditions [Check the condition of
set to P6-06 mechanical weakening
Overtorque in the
conditions set to
P6-06
1. The load is too heavy 1. Check loading capacity
2. The acceleration and L Reduce the 1| 04
deceleration times are too 2. Confirm acceleration and
short deceleration times
3. The motor is driven below |L 1 nc r e &8 te C1CQY
oLl Motor Overload

the rated speed with a high
load

4. Incorrect setting in P1 -00
(Motor Protection Function
Selection) when running a

parameter settings

3. LReduce the
L Increase the
L Either increa

capacity or use a

I
S
S
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. Fault Name Cause Possible Solution
Display
special motor special -purpose motor if the
5. The voltage determined motor needs to operate at low
by the V/F is too high speeds
6. d2-00 (Motor Rated 4. Set P1-00 to 2.
Current ) setting inco rrect 5. Adjustd1-02todl-11
7. The base frequency is set [settings ( V/F Characteristics)
too low Note: If d1 -02 to d1 -11 settings
8. Use one drive to run are too low, load tolerance at
multiple motors low speeds will be reduced
9. The electrical thermal 6.Confirm the motor rated
protection characteristics do [current
not match the motor L S e-00 (Mdor Rated
overload characteristics. Current ) according to the motor
10. The electrical thermal nameplate
relay operates at the wrong  [7. Confirm the rated frequency
level showed on the m otor
11. Moto r overheated by nameplate
overexcitation operations L S e t-04dBase Frequency)
12. Speed Search related according to the motor
parameters are set nameplate
incorrectly 8. Set P1-00 (Motor Protection
13. Power supply phase loss [Function Selection) to 0
causes output current (Disabled) and install a thermal
oscillation. relay to each motor
9. Confirm characteristics of the
motor
L S e t-0O0ORMotor Protection
Function Selection) correctly
L Istall an external thermal relay
10. Overexcitation increases the
motor loss
11. Adjust parameters related to
Speed Search
L Adj ust -0t (BpeediS&arch
Operation Current ) setting
12. Check the power supply for
phase loss
1. The load is too heavy 1. Check loading capacity
_ 2. The acceleration and L Reduce the | 03
oL2 Drive Overload

deceleration times are too
short

2. Confirm acceleration and

deceleration times
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. Fault Name Cause Possible Solution
Display
3. The voltage determined L1 ncr e aBte Clcar
by the V/F is too high parameter settings
4. The drive capacity is too 3. Adjustd1-02todl-11
small settings ( V/F Characteristics)
5. The motor is driven below |Note: If d1 -02 to d1 -11 settings
the rated speed with a high  |are too low, load tolerance at
load low speeds will be reduced
6. Torque compensation is 4. Use alarger drive
too high 5. LReduce the |
7. Speed Search related speed
parameters are set L Use a larger o
incorrectly L Sadawer value to C6 -00
8. Power supply phase loss  |(Carrier Frequency)
causes output current 6. Check the torque
oscillation compensation
L Set a | owe®0 v g
(Torque Compensation Gain)
until the current is decreased
and the motor does not stall.
7. Adjust parameters related to
Speed Search
L A dp3udl (Speed Search
Operation Current)
8. Check the power supply for
phase loss
Overtorque
Detection 1
1. Incorrect parameter
, 1. Reset P6-01 and P6-02
The current has settings .
otl . 2. Check machinery and load
exceeded the torque (2. Malfunction on the
level set to P6-01 for [machinery side status
longer than the time
set to P6-02
Undertorque
Detection 1
1. Incorrect parameter
_ 1. Reset P6-01 and P6-02
The current has settings ;
utl 2. Ensure there is no problem on

dropped below the
torque detection

level set to P6-01 for
longer than the time

2.Malfunction o n the
machinery side

the machinery side.
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. Fault Name Cause Possible Solution
Display
set to P6-02
Mechanical
Weakening
Detection for
UL Undertorque Undertorque in the Check the condit ion of
conditions set to P6 -06 mechanical weakening
Undertorque in the
conditions set to
P6-06
1. Correct the drive input power
wiring
2. Tighten the terminals
3. Check the voltage
Undervoltage 1. Input power phase loss a. Adjust the voltage according
Detection 1 2. Loose wiring terminals of  |to the drive input power
drive input powe r specifications
Voltage in the DC 3. Problem with the voltage b. Check the main circuit
Uvl bus fell below the from the drive input power magnetic contactor if there is no
undervoltage 4. The drive main circuit problem with the power supply
detection level capacitors are weakened. 4. Turn on and turn off the
(P2-03) during run. 5. The contactor or relay on  |power to see if any problem
0200 V class: 190V [the soft -charge bypass occurs
400 V class: 380V [circuit is damaged a. Replace either th e entire drive
or the control board if the
problem continue sto occur.
Contact the local distributor for
more information.
Uv2 Retain
1. Check wiring for errors in the
main circuit drive input power
Input Phase Loss . . . . .
1. Phase loss in the drive LCorrect wiring
L input power 2. Make sure the terminals are
Drive input power o .
has a large 2. Drlve input power - Flghtened correctly .
. terminals hasaloosewiring |[LApply the tight
PF imbalance of voltage

between phases or
has an open phase
(Detected wh en
P7-00=1)

3. Drive input power voltage
has an excessive fluctuation
4. The main circuit capacitors
are impaired

showed in the manual

3. Confirm the voltage from the
drive input power

LApply possible
drive input power stabilization

4. Check drive input power. If
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. Fault Name Cause Possible Solution
Display
drive input power seems normal
but the alarm continues to
occur, replace either the entire
drive or the control board.
Contact the local distributor for
more information.
1.Check the errors for wiring
1. The output cable is not then properly connect the
connected output cable
2. The motor winding is LCorrect the wir
impaired 2.Check the resistance which
3. The output terminal is located between motor lines
Output Phase Loss . _ _
loose LI'f the winding
LF1 4. The rated current of the replace the motor
Phase loss on the _ . . . .
_ _ motor being used is 5% less |3.Use tightening torque which
drive output side . : .
than the drive rated current  |showed in the manual in order
5. An output transistor is to fasten the terminal
impaired 4.Check motor capacities and
6. A single phase motor is the drive
activati ng 5.The drive cannot run a single
phase motor
LF2 Retain
1. Incorrect parameter
settings
g 1. Reset b5-22 and b5-23
. 2. Incorrect PID feedback -
FbH PID Feedback High wirin 2. Correct the wiring
d 3. Check the sensor
3. Feedback sensor
malfunction
1. Incorrect parameter
settings
g 1. Reset b5-12 and b5-13
2. Incorrect PID feedback .
FbL PID Feedback Low wirin 2. Correct the wiring
g 3. Check the sensor
3. Feedback sensor
malfunction
bUS Retain
. 1. Correct the wiring
Mod bus 1. Incorrect wiring . ,
o o LCheck short cir
CE Communication 2. Communication data error

Error

caused by noise

disconnected cables, repair if
necessary
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) Fault Name Cause Possible Solution
Display
2. Check possible solution to
suppress the noise
CF Retain
Err Retain
Sto Retain
A FJOG and RJOG Run Check the Run command from
FJOG/RJOG Input .
JoGEr commands are received at the external source for

Error

the same time

Fjog/Rjog
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6.3 Operation Errors

Table 6.3 Error Displays, Causes, and Possible Solutions

Keypad . .
_ Error Name Cause Possible Solution
Display
_ 1. Set the parameters to the
Parameter Range |Parameters are set outside of
oPEO2 Setting Error the possible setting range proper values
g P grang 2. Reset the drive
1. Either of Up command and
_ _ Down command is not set .
Multi -Function (E1" "= 100r 11) Properly assign both of the UP and
oPEO3 [Input Selection _ Down commands to the
2. Either of Up command 2 . . :
Error i mult i-function input terminal.
and Down command 2 is not
set (E1" "=12 or 13)
) Multi - Function input , , o
3-Wire  Sequence i Do not assign multi -function input
_ terminals S1 and S2 are , L
oPEO4 |Control Setting _ o . |terminals Sland S2to E1-" "= 2
assigned to E1" "= 2 (3-Wire ,
Error (3-Wire Sequence)
Sequence)
Communication
oPEO5
Error
A control method that
requires a PG option card .
Control Method _ Install a PG option card or correct
oPEO06 ) (Al-02=1,3,0r5)is
Selection Error . the value set to A1 -02
selected, but no PG card is
installed

Multi - Function
oPEOQ7 |Analog Input
Selection Error

E3-01 and E3-07 are set to Set different values to E3-01 and
the same value E3-07

PID output upper/ |1. b5-05 PID upper limit is
OoPEOS8 |lower Selection less than the lower limit value [1.Reset the PID upper /lower limit
Error of b5-20 PID

1. Contradictory settings
O -lW4(PID Sleep Start Level)
is not set to 0.0

PID Control . ,
Selection Fault O -B21(Stopping Method 1. Correct the parameter setting.
Selection) is setto 2 (DC 2. Correct the parameter setting.

oPEO9 |[(When b5 -00 (PID _ .
Control Setting)= 1 Braking to Stop) or 3 (Coast  |3. Correct the parameter setting.
9= to Stop with Timer) 4. Correct the parameter setting.

to 4)
2. L2-01 (Frequency

Command Lower Limit) | 0
when b5-00=1 or 2 (PID
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, Error Name Cause Possible Solution
Display
Control Enable d)
3. b5-10 (PID Output Reverse
Selection) =1 (Reverse
Enabled) when b5 -00=1 or
2
4.12-01 i Owhenb5-00=3
or4
V/F Data Setting
Error
Incorrect d1-02, V/E parameters settin Correct the setting in d1 -02, d1-04,
OPE10 |d1-04, d1-06, incorprect g d1-06, d1-08 and d1-10 (or d1-13,
d1-08, d1-10 (or dl-15,d1-17,d1-19 and d1 -21).
d1-13, d1-15,
di-17,d1-19,
d1-21) settings
1. Contradictory settings
O -O3%(Carrier Frequency
Proportional Gain) a 6
O -0OB(Minimum Carrier
) Frequency)a C6-01
Carrier Frequency . . .
oPE11 . (Maximum Carrier Correct the parameter setting.
Setting Error
Frequency)
Note: If C6-03 Xp , the drive
operates at C6 -01
2. The limit set in C6-00 to
C6-03 are contradictory
Analog Frequency |When E1-" "=61, there is
oPE12 [Command Hold another E1-" " issetto 10to |Correct the setting.
Error 13, 18 or 53 to 55.
Main and
, When bl -00 and b1 -07 are
Alternative . .
oPE13 setting the same supply Correct the setting.
Frequency
source.
Command Error
Incorrect Jump The setting does not follow _
oPE14 . Correct the setting.
Frequency Setting [L3-00<=L3 -01<=L3 -02
OPE15 |Retain
OPE16 [Retain
oPE17 Motor Rated Speed |1. Motor rated speed setting  [1. Set the motor base frequency

Setting Error

over the motor synchronous

and the correct number of motor
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Display

Error Name

Cause

Possible Solution

speed

poles

2. Correctly set the motor rated

speed

Motor synchronous speed
base frequency / motor pole

number

=120

e

oPE18

Retain
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6.4 Auto -Tuning Fault Detection

Table 6.4 Auto - Tuning Codes, Causes, and Possible Solution

Keypad . .
. Fault Name Cause Possible Solution
Display
. User presses STOP ke Do not press STOP key durin
TnFOO [Auto - Tuning Stop . P . y P . y J
during Auto -Tuning Auto - Tuning
The line-to-line resistance in
Line-to Line Auto - Tuning is negative or -
TnFO1 i . g g Check and correct motor wiring
Resistance Error  |limited by the upper the
lower limit
Make sure the data entered in t1 -03
_ The voltage or currentis too  [to t1 -05 is the same as the
Stationary ) . . .
TnF02 _ large during statio nary information showed on the motor
Auto -Tuning Error .
Auto -Tuning nameplate
Check and correct motor wiring
Make sure the data entered int1 -03
to t1 -05 is the same as the
. information showed on the motor
_ The voltage or current is too
Rotational . . nameplate
TnFO3 _ large during rotational -
Auto - Tuning Error _ Check and correct motor wiring
Auto -Tuning .
Perform Auto -Tuning after
disconnect the motor from the
machinery
Make sure the data entered totl -05
. and t1-07 is the same as the
t5-05 and t1 -07 setting . .
TnFO7 |Motor Data Error |, information showed on the motor
inco rrect
nameplate.
Reset the parameters.
The voltage or currentis too  [Make sure the parameter is properly
ThFO9 PM Motor large or the inductance value |set according to the motor
Inductance Error is error during inductance nameplate.
Auto - Tuning Reset T2 parameters
The voltage or currentis too  [Make sure the parameter is prop erly
ThF10 PM Motor Back large or the value is error set according to the motor

EMF Error

during back EMF
Auto - Tuning

nameplate.
Reset T2 parameters
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Chapter 7 6 Communications

7.1 Modbus Communication Specifications

ltem Specifications
Interface RS 485
Communications Cycle Asynchronous
Communication Parameters Communication speeds
Data length
Select even, odd or none
Stop bit
Protocol Modbus
Max number of Slaves 31 AC drives

7.2 Connecting to Controller/PLC/HMI

7.2.1 Communication Cable Connection

1. Connect the communications cable to the drive and the controller/PLC/HMI when the power
is cut off. Use the drive terminal RJ45for Modbus communication .

8<1  Modbus RS-485

Pin 1~2, 7, 8:
Pin 3, 6:SGND

() Pm3ss

RS-485 Pin 5:SG+

Note: To prevent the interference, s eparate the communications cables from the main circuit
cables, power cable and other wiring . Always use shielded cables for the communica tions
cables, and shielded clamps.

2. Ensure the termination resistor is installed in the last drive of the slave series.

3. Turn the power on.

4. Set the parameters needed for the communication(E6 - 00 to E6 - 12) using the keypad.
5. Shut the power off and wait until the display goes out.

6. Turn the power on.
7. The communication between the drive and the controller/PLC/HMI is now ready.




7.3 Message Format

7.3.1 Slave Station Address

Use code between 0 and FF (hex) to set the slave station address. If a message with slave
station address 0 is sent (broadcast), the command from the master will be sent to all slaves.
The slave do not responds to a broadcast message.

OO0H: To all drive (broadcast)

01H: To drive address 01

OFH: To drive address 15

10H: To drive address 16, so on and so forthupto  31( 1FH).

7.3.2 Function Code

There are four types of function codes:

03H : Read Modbus registers

06H : Write a word to registers(Write to registers)
08H : Loopback test

10H : Write to multiple registers



7.4 Modbus Data

The following tables shows all data including command, monitor and broadcast.

A Command Data (Read and write)

Register No. Definitions
2400H Retain
Operation Commands

Bit 0 Stop/Run (0:Stop, 1:Run)
Bit 1 Forward/Rev erse (0:Forward, 1:Reverse)
Bit 2 External Fault EFO
Bit 3 Fault reset
Bit 4 Retain
Bit 5 Retain
Bit 6 Retain

2401H Bit 7 Retain
Bit 8 Multi - Function Terminal 1 (1: ON)
Bit 9 Multi - Function Terminal 2 (1: ON)
Bit 10 Multi - Function Terminal 3 (1 : ON)
Bit 11 Multi - Function Terminal 4 (1: ON)
Bit 12 Multi - Function Terminal 5 (1: ON)
Bit 13 Multi - Function Terminal 6 (1: ON)
Bit 14 Multi - Function Terminal 7 (1: ON)
Bit 15 Retain

2402H Frequency Command (0.01Hz Units)

2403H Retain

A Mo nitor Data (Read Only)

Register No. Definitions
2420H Retain
Opeartion Status

Bit 0 1: During Run
Bit 1 1: During reverese

2421H Bit 2 1: During Zero Speed Holding
Bit 3 1: During fault
Bit 4 1: During alarm detecton
Bit 5 1: During speed agr ee




Bit 6 1: During ready
Bit 7 1: Frequency command provided from A
Bit 8 1: Run command provided from Remote
Bit 9to 15 Retain
429H Fréquency command  (0.01Hz
units)
2423H Output frequency (0.01Hz units)
2424H Output current (0.1A units)
2425H Output voltage (0.1V units)
2426H DC voltage (0.1V units)
2427H Alarm description
2428H Fault description
Multi - Function Inputs and Outputs Status
Bit 0 1: Multi - Function Terminal 1 ON
Bit 1 1: Multi - Function Terminal 2 ON
Bit 2 1: Multi - Function Terminal 3 ON
Bit 3 1: Multi - Function Terminal 4 ON
Bit 4 1: Multi - Function Terminal 5 ON
2429H Bit 5 1: Multi - Function Terminal 6 ON
Bit 6 1: Multi - Function Terminal 7 ON
Bit7to11 Retain
Bit 12 1: Relay 1 ON
Bit 13 1: Relay 20N
Bit 14 1: PH1 ON
Bit 15 Retain
242AH All input (0 equals OV or OmA, 1000 equals 10V or 20mA)
242BH Al2 input (0 equals OV or 4mA, 1000 equals 10V or 20mA)
242CH Retain
242DH AOL1 input ( -1000 equals -10V, 0 equals OV or 4mA, 1000 equals 10V or 2 0mA)
242EH AO2 input ( -1000 equals -10V, 0 equals 0V or 4mA, 1000 equals 10V or 20mA)

A Alarm Data (2427H)

No. | Contents No. | Contents No. | Contents

0 No alarm 13 26 | Utl (Undertorque
Detection 1)

1 EFO (Option Card 14 27 | Retain




External Fault)
2 15 | Retain 28 | UL (Mechanical
EFL (External Fault 1) Weakening
Undertorque Detection)
3 16 | Retain 29 | OL (Mechanical
EF2 (External Fault 2) .
Weakening Overtorque )
EF3 (External Fault 3) 17 | Retain 30 | Retain
18 | FbH (PID Feedback 31 | BB (Output blocking)
EF4 (External Fault 4) _
High)
6 EFS (External Fault 5) 19 | FbL (PID Feedback Low) | 32 | OH2 (Motor alarm )
7 EF6 (External Fault 6) 20 | oH (Heatsink Overheat) 33 | HCA (Overcurrent )
8 EF7 External Fault 7) 21 | Retain 34 | DNE (Invalid drive)
9 22 | otl (Overtorque 35 | Retain
EF8 (External Fault 8) .
Detection 1)
10 | Retain 23 | Retain 36 | CE (MODBUS
communication fail )
11 | Retain 24 | Ov (Overvoltage) 37 | HPErr
12 | Retain 25 38 | ANL
Uv(Undervoltage) li Analog current input
disconnection NJ
48 | UV2
li DC power relay
abnormal slow sta rtNJ
A Fault Data (2428H)
No. Contents No. Contents No. Contents
0 No fault 31 Retain 62 opr (LCM)
GF Ground Fault) 32 Retain 63 SEr
2 oVA (Acceleration ) )
33 | oH (Heatsink Overheat) 64 Retain
Overvoltage)
3 oVd (Deceleration ,
34 Retain 65 CPFO1
Overvoltage)
4 oL (Mechanical
oVC (Constant Speed ]
35 | Weakening Overtorque 66 CPF02
Overvoltage) ,
Detection)
5 0CA (Acceleration
36 oL1 (Motor Overload ) | 67 CPFO03
Overcurrent)
6 oCd (Deceleration 37 oL2 (Drive Overload) 68 CPF04




Overcurrent)

7 0CC (Constant Speed
38 OL3 69 CPFO05
Overcurrent)
8 otl (Overtorque
EF 39 _ 70 CPFO06
Detection 1)
9 | SC (GBT Fault or Output _
o 40 Retain 71 CPFO7
Short Circuit )
10 _ Utl (Undertorque 72 Retain
Retain 41 )
Detection 1)
11 _ _ 73 | JOGER (FJOG, RJO@ut
Retain 42 Retain )
in toget her)
12 UL (Mechanical 74 -OFF
. Weakening
Retain 43
Undertorque
Detection)
13 _ Uvl1(Undervoltage 75 Retain
Retain 44 )
Detection 1)
14 76 ACE
) Uv2 (Control Power ]
Retain 45 lj Analog current output
Supply Voltage Fault) _
linesNJ
15 Retain 46 PF (nput Phase Loss) 77 Retain
16 Retain 47 | LF1(utput Phase Loss) | 78 Retain
17 EFO (Option Card _ 79 Retain
48 Retain
External Fault)
18 EF1 (External Fault 1) 49 Retain 80 Retain
19 EF2 (External Fault 2) 50 Retain 81 TNFO00
20 EF3 (External Fault 3) 51 Retain 82 TNFO1
21 EF4 (External Fault 4) 52 Retain 83 TNF02
22 EF5 (External Fault 5) 53 Retain 84 TNF03
23 FbH (PID Feedback 85 TNF04
EF6 (External Fault 6) 54 _
High)
24 EF7 (External Fault 7) 55 | FbL (PID Feedback Low) | 86 TNF05
25 bUS (Optio n 87 TNFO06
EF8 (External Fault 8) 56 o
Communication Error )
26 _ CE Modbus 88 TNFO7
Retain 57 S
Communication Error )
27 Retain 58 CF Control Fault) 89 TNF08




28 ) Err EEPROM Write 90 TNFO09
Retain 59
Error)
29 Retain 60 Retain 91 TNF10
30 Retain 61 Retain
MODBUS code correspondin g invertor parameters
parameter code parameter code parameter code
A1-00 0x0000 A2-00 0x0080 A2-17 0x0091
Al1-01 0x0001 A2-01 0x0081 A2-18 0x0092
Al1-02 0x0002 A2-02 0x0082 A2-19 0x0093
A1-03 0x0003 A2-03 0x0083 A2-20 0x0094
Al-04 0x0004 A2-04 0x0084 A2-21 0x0095
Al1-05 0x0005 A2-05 0x0085 A2-22 0x0096
Al1-06 0x0006 A2-06 0x0086 A2-23 0x0097
A2-07 0x0087 A2-24 0x0098
A2-08 0x0088 A2-25 0x0099
A2-09 0x0089 A2-26 O0x009A
A2-10 0x008A A2-27 0x009B
A2-11 0x008B A2-28 0x009C
A2-12 0x008C A2-29 0x009D
A2-13 0x008D A2-30 Ox009E
A2-14 0x008E A2-31 O0x009F
A2-15 0x008F A2-32 O0x00A0
A2-16 0x0090




parameter code parameter code parameter code

B1-00 0x0100 B2-00 0x0180 B3-00 0x0200
B1-01 0x0101 B2-01 0x0181 B3-01 0x0201
B1-02 0x0102 B2-02 0x0182 B3-02 0x0202
B1-03 0x0103 B2-03 0x0183 B3-03 0x0203
B1-04 0x0104 B2-04 0x0184

B1-05 0x0105 B4-00 0x0280
B1-06 0x0106 B4-01 0x0281
B1-07 0x0107

B1-08 0x0108

B1-09 0x0109

B1-10 0x010A

B1-11 0x010B

B1-12 0x010C

parameter code parameter code parameter code

B5-00 0x0300 B5-21 0x0315 B6-00 0x0380
B5-01 0x0301 B5-22 0x0316 B6-01 0x0381
B5-02 0x0302 B5-23 0x0317 B6-02 0x0382
B5-03 0x0303 B5-24 0x0318 B6-03 0x0383
B5-04 0x0304 B5-25 0x0319

B5-05 0x0305 B5-26 0x031A

B5-06 0x0306 B5-27 0x031B

B5-07 0x0307 B5-28 0x031C

B5-08 0x0308 B5-29 0x031D

B5-09 0x0309 B5-30 0x031E

B5-10 0x030A

B5-11 0x030B

B5-12 0x030C

B5-13 0x030D

B5-14 0x030E

B5-15 0x030F

B5-16 0x0310

B5-17 0x0311

B5-18 0x0312

B5-19 0x0313

B5-20 0x0314




parameter code parameter code parameter code

C1-00 0x0580 C2-00 0x0600 C5-00 0x0780
Ci1-01 0x0581 C2-01 0x0601 C5-01 0x0781
C1-02 0x0582 C2-02 0x0602 C5-02 0x0782
C1-03 0x0583 C2-03 0x0603

C1-04 0x0584

C1-05 0x0585 C3-00 0x0680 C6-00 0x0800
C1-06 0x0586 C3-01 0x0681 C6-01 0x0801
C1-07 0x0587 C3-02 0x0682 C6-02 0x0802
C1-08 0x0588 C3-03 0x0683 C6-03 0x0803
C1-09 0x0589 C3-04 0x0684

C1-10 0x058A C3-05 0x0685 C7-00 0x2480
C1l-11 0x058B C3-06 0x0686

C1-12 0x058C




parameter code parameter code parameter code
L1-00 0x0880 L1-13 0x088D L4-00 O0x0A00
L1-01 0x0881 L1-14 0x088E L4-01 0x0A01
L1-02 0x0882 L1-15 0x088F L4-02 0x0A02
L1-03 0x0883 L1-16 0x0890 L4-03 O0x0A03
L1-04 0x0884 L4-04 0x0A04
L1-05 0x0885 L2-00 0x0900
L1-06 0x0886 L2-01 0x0901 L6-00 0x0B00
L1-07 0x0887 L6-01 0x0B01
L1-08 0x0888 L3-00 0x0980 L6-02 0x0B02
L1-09 0x0889 L3-01 0x0981
L1-10 0x088A L3-02 0x0982
L1-11 0x088B L3-03 0x0983
L1-12 0x088C

parameter code parameter code parameter code
L7-00 0x2380 L7-11 0x238B L7-22 0x2396
L7-01 0x2381 L7-12 0x238C L7-23 0x2397
L7-02 0x2382 L7-13 0x238D L7-24 0x2398
L7-03 0x2383 L7-14 0x238E L7-25 0x2399
L7-04 0x2384 L7-15 0x238F L7-26 0x239A
L7-05 0x2385 L7-16 0x2390 L7-27 0x239B
L7-06 0x2386 L7-17 0x2391 L7-28 0x239C
L7-07 0x2387 L7-18 0x2392 L7-29 0x239D
L7-08 0x2388 L7-19 0x2393 L7-30 0x239E
L7-09 0x2389 L7-20 0x2394 L7-31 0x239F
L7-10 0x238A L7-21 0x2395 L7-32 0x23A0

L7-33 0x23A1

parameter code parameter code parameter code
D1-00 0x0B80 D1-23 0x0B97 D2-00 0x0CO00
D1-01 0x0B81 D1-24 0x0B98 D2-01 0x0CO01
D1-02 0x0B82 D1-25 0x0B99 D2-02 0x0C02
D1-03 0x0B83 D1-26 0x0B9A D2-03 0x0CO03
D1-04 0x0B84 D1-27 0x0B9B D2-04 0x0C04




D1-05 0x0B85 D1-28 0x0B9C D2-05 0x0C05
D1-06 0x0B86 D2-06 0x0CO06
D1-07 0x0B87 D2-07 0x0CO7
D1-08 0x0B88 D2-10 O0x0COA
D1-09 0x0B89
D1-10 OxOB8A
D1-11 0x0B8B




parameter code parameter code parameter code

E1-00 0x0D00 E2-00 0x0D80 E3-00 OxOEOQ0
E1-01 0x0DO01 E2-01 0x0D81 E3-01 OxOEO1
E1-02 0x0DO02 E2-02 0x0D82 E3-02 Ox0E02
E1-03 0x0DO03 E2-03 0x0D83 E3-03 OxOEO03
E1-04 0x0D04 E2-05 0x0D85 E3-05 OxOEO05
E1-05 0x0DO05 E2-06 0x0D86 E3-06 OXOEO06
E1-06 0x0D06 E2-07 0x0D87 E3-07 Ox0EQ7
E1-07 0x0DO07 E2-08 0x0D88 E3-08 OxOEO08
E2-09 0x0D89 E3-09 OxO0EQ9

E3-10 OXOEOA

E3-11 Ox0EOB

E3- 12 OXO0EOC

parameter code parameter code parameter code

E4-00 OxOE80 E5-00 0x0F00 E6-00 0x0F80
E4-01 Ox0E81 E501 0x0F01 E6-01 Ox0F81
E4-02 Ox0E82 E5- 02 0x0F02 E6-02 Ox0F82
E4-03 OxOE83 E5- 03 0x0F03 E6-03 Ox0F83
E4-04 Ox0E84 E5 04 O0x0F04 E6-04 Ox0F84
E4-05 OxOE85 E5- 05 0x0FO05 E6-05 Ox0F85
E4-06 OxOE86 E5- 06 O0x0F06 E6-06 Ox0F86
E4-07 OxOE87 E5- 07 O0x0F07 E6-07 Ox0F87
E5- 08 0x0F08 E6-08 Ox0F88

E5-09 0x0F09 E6-09 O0x0F89

E5 10 OxO0FO0A E6-10 OxO0F8A

E6-11 Ox0F8B

E6-12 Ox0F8C

E6-13 Ox0F8D




param eter code parameter code parameter code

P1-00 0x1000 P2-00 0x1080 P3-00 0x1100
P1-01 0x1001 P2-01 0x1081 P3-01 0x1101
P1-03 0x1003 P2-03 0x1083 P3-02 0x1102
P1-04 0x1004 P2-04 0x1084 P3-03 0x1103
P1-05 0x1005 P2-05 0x1085 P3-04 0x1104
P2-06 0x1086 P3-05 0x1105

P2-07 0x1087 P3-06 0x1106

P2-08 0x1088 P3-07 0x1107

P2-09 0x1089 P3-08 0x1108

P2-10 0x108A P3-09 0x1109

P2-11 0x108B P3-10 O0x110A

P3-11 0x110B

P3-12 0x110C

P3-13 0x110D

P3-14 0x110E

P3-15 0x110F

parameter code parameter code parameter code

P4-00 0x1180 P5-00 0x1200 P6-00 0x1280
P4-01 0x1181 P5-01 0x1201 P6-01 0x1281
P4-02 0x1182 P5-02 0x1202 P6-02 0x1282
P4-03 0x1183 P6-07 0x1287
P4-04 0x1184 P6-08 0x1288
P4-05 0x1185 P6-09 0x1289
P4-06 0x1186 P6-10 0x128A




parameter code parameter code parameter code

P7-00 0x1300 N1-00 0x1380 N2-00 0x1400
P7-01 0x1301 N1-01 0x1381 N2-01 0x1401
P7-02 0x1302 N1-02 0x1382 N2-02 0x1402
P7-03 0x1303 N1-03 0x1383

P7-04 0x1304

P7-05 0x1305

P7-06 0x1306

P7-07 0x1307

P7-09 0x1309

P7-10 Ox130A

P7-11 0x130B

P7-12 0x130C

P7-13 0x130D

P7-14 0x130E




parameter code parameter code parameter code
0O1-00 0x1680 02-00 0x1700 03-00 0x1780
01-01 0x1681 02-01 0x1701 03-01 0x1781
01-02 0x1682 02-03 0x1703 04-00 0x1800
01-03 0x1683 02-04 0x1704 04-01 0x1801
02-05 0x1705 04-02 0x1802
02-06 0x1706 04-06 0x1806
04-07 0x1807
parameter code parameter code parameter code
T1-01 0x1881
T1-02 0x1882
T1-03 0x1883
T1-04 0x1884
T1-05 0x1885
T1-06 0x1886
T1-07 0x1887
T1-09 0x1889
T1-12 0x188C




parameter code parameter code parameter code

U1-00 0x1D00 U2-00 0x1D80 U3-00 Ox1E00
Ul-01 0x1D01 u2-01 0x1D81 U3-01 Ox1EO01
U1-02 0x1D02 u2-02 0x1D82 U3-06 Ox1E06
U1-03 0x1D03 U2-03 0x1D83 uU3-07 Ox1EOQ7
Ul-04 0x1D04 U2-04 0x1D84 U3-08 Ox1E08
U1-05 0x1D05 U2-05 0x1D85 U3-09 Ox1E09
U1-06 0x1D06 U2-06 0x1D86 U3-10 Ox1EOA
uUl-07 0x1D07 u2-07 0x1D87 U3-11 Ox1EOB
U1-09 0x1D09 U2-08 0x1D88 U3-12 Ox1EOC
Uil-10 0x1DOA U2-09 0x1D89 U3-13 Ox1EOD
Ul-11 0x1D0B u2-10 Ox1D8A u3-14 Ox1EOE
uUl-12 0x1D0C u2-11 0x1D8B U3-15 Ox1EOF
Ul-13 0x1D0D u2-13 0x1D8D u3-17 Ox1E11
Ul-14 Ox1DOE u2-14 0x1D8E U3-18 Ox1E12
Ul-15 0x1DOF U2-15 0x1D8F
Ul-16 0x1D10 U2-16 0x1D90 U4-00 Ox1E80

u2-17 0x1D91 U4-01 Ox1E81

U2-19 0x1D93 U4-02 Ox1E82

U2-20 0x1D94 U4-03 Ox1E83

uz2-21 0x1D95 u4-04 Ox1E84

u2-22 0x1D96 U4-05 Ox1E85

uU2-23 0x1D97 U4-06 Ox1E86

u2-24 0x1D98 U4-08 Ox1E88

U2-25 0x1D99

u2-27 0x1D9B

U2-28 0x1D9C

U2-29 0x1D9D

U2-30 Ox1D9E

U2-31 Ox1D9F

U2-33 Ox1DA1

U2-34 Ox1DA2

U2-35 Ox1DA3

U2-36 Ox1DA4

u2-37 Ox1DAS5




Edit Date Edit Date
Parameter Parameter
Al1-00 b1-00
Al-01 b1-01
Al-02 b1-02
Al1-03 b1-03
Al-04 b1-04
Al1-05 b1-05
Al-06 b1-06
A2-00 b1-07
A2-01 b1-08
A2-02 b1-09
A2-03 b1-10
A2-04 b2-00
A2-05 b2-01
A2-06 b2-02
A2-07 b2-03
A2-08 b2-04
A2-09 b3-00
A2-10 b3-01
A2-11 b3-02
A2-12 b3-03
A2-13 b3-04
A2-14 b3-05
A2-15 b4-00
A2-16 b4-01
A2-17 b5-00
A2-18 b5-01
A2-19 b5-02
A2-20 b5-03
A2-21 b5-04
A2-22 b5-05
A2-23 b5-06
A2-24 b5-07
A2-25 b5-08
A2-26 b5-09
A2-27 b5-10
A2-28 b5-11
A2-29 b5-12
A2-30 b5-13
A2-31 b5-14
A2-32 b5-15




Edit Date Edit Date
Parameter Parameter
b5-16 C4-01
b5-17 C4-02
b5-18 C4-03
b5-19 C4-04
b5-20 C4-05
b5-21 C4-06
b5-22 C4-07
b5-23 C4-08
b5-24 C4-09
b5-25 C4-10
b5-26 C4-11
b5-27 C4-12
b5-28 C4-13
b6-00 C4-14
b6-01 C4-15
b6-02 C4-16
b6-03 C4-17
C1-00 C4-18
Ci1-01 C4-19
C1-02 C4-20
C1-03 C4-21
C1-04 C5-00
C1-05 C5-01
C1-06 C5-02
C1-07 C5-03
C1-08 C5-04
C1-09 C5-05
C1-10 C5-06
C2-00 C5-07
C2-01 C5-08
C2-02 C5-09
C2-03 C5-10
C3-00 C6-00
C3-01 C6-01
C3-02 C6-02
C3-03 C6-03
C3-04 C6-04
C3-05 L1-00
C3-06 L1-01
C4-00 L1-02




Edit Date Edit Date
Parameter Parameter
L1-03 dl-13
L1-04 dl-14
L1-05 dil-15
L1-06 dl-16
L1-07 di-17
L1-08 dl-18
L1-09 dil-19
L1-10 dil-20
L1-11 di-21
L1-12 d1-22
L1-13 d2-00
L1-14 d2-01
L1-15 d2-02
L1-16 d2-03
L2-00 d2-04
L2-01 d2-05
L3-00 d2-06
L3-01 d2-07
L3-02 d2-08
L3-03 d2-09
L4-00 d2-10
L4-01 d2-11
L4-02 d2-12
L4-03 d2-13
L6-00 d2-14
L6-01 d2-15
L6-02 d2-16
d1-00 d2-17
di-01 d2-18
di1-02 d2-19
d1-03 d2-20
d1-04 d2-21
d1-05 d3-00
d1-06 d3-01
di-07 d3-02
d1-08 d3-03
d1-09 d3-04
dl-10 d3-05
dl-11 d3-06
dl-12 d3-07




Edit Date Edit Date
Parameter Parameter
d3-08 E5-03
d3-09 E5-04
E1-00 E5-05
E1-01 E5-06
E1-02 E5-07
E1-03 E6-00
E1-04 E6-01
E1-05 E6-02
E1-06 E6-03
E1-07 E6-04
E2-00 E6-05
E2-01 E6-06
E2-02 E6-07
E2-03 E6-08
E2-04 E6-09
E2-05 E6-10
E3-00 E6-11
E3-01 P1-00
E3-02 P1-01
E3-03 P1-02
E3-04 P1-03
E3-05 P1-04
E3-06 P1-05
E3-07 P2-00
E3-08 P2-01
E3-09 P2-02
E3-10 P2-03
E3-11 P2-04
E3-12 P2-05
E4-00 P2-06
E4-01 P2-07
E4-02 P2-08
E4-03 P2-09
E4-04 P2-10
E4-05 P3-00
E4-06 P3-01
E4-07 P3-02
E5-00 P3-03
E501 P3-04
E5-02 P3-05




Edit Date Edit Date
Parameter Parameter
P3-06 P7-06
P3-07 P7-07
P3-08 P7-08
P3-09 P7-09
P3-10 P7-10
P3-11 P7-11
P3-12 P7-12
P3-13 P7-13
P3-14 n1-00
P3-15 n1-01
P3-16 n1-02
P4-00 n1-03
P4-01 n6-00
P4-02 n6-01
P4-03 n6-02
P5-00 n6-03
P5-01 n6-04
P5-02 n6-05
P6-00 n6-06
P6-01 n6-07
P6-02 n6-08
P6-03 n6-09
P6-04 n6-10
P6-05 n6-11
P6-06 n6-12
P6-07 02-00
P6-08 02-01
P6-09 02-02
P6-10 02-03
P6-11 02-04
P6-12 02-05
P6-13 02-06
P6-14 04-00
P6-15 04-01
P7-00 04-02
P7-01 04-03
P7-02 04-04
P7-03 04-05
P7-04 04-06
P7-05 04-07




Edit Date
Parameter

Edit Date
Parameter

04-08

F1-10

t1-00

F1-11

t1-01

F1-12

t1-02

F1-13

t1-03

F1-14

t1-04

F1-15

t1-05

F1-16

t1-06

F1-17

t1-07

F1-18

t1-08

t1-09

t1-10

t1-11

t1-12

t2-00

t2-02

t2-03

t2-04

t2-05

t2-06

t2-07

t2-08

t2-09

t2-10

t2-11

t2-12

t2-13

t2-14

t2-15

t2-16

t2-17

F1-00

F1-01

F1-02

F1-03

F1-04

F1-06

F1-07

F1-08

F1-09
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