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Chapter 1| 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 dangerous 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 phase 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. However, 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 Installation

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 damage 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 drive and motor for personnel safety.

4. Do not touch the main circuit terminal. Keep the main 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 comply 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 power after completion of wiring and closing the front cover. Opening the
front cover when the power is on could cause electrical shocks.

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 terminals 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 connecting or disconnecting the power supply. Failure
to comply could cause drive damage.

2. Ensure the motor and equipment are in proper use before operation. 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 parameters only if necessary as the defaults are optimum settings for most
of applications. Editing parameters indiscriminately could cause equipment abnormal
operation.

6. Interlock the electricity supply with AC drive supply when both are available to a motor.

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.
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 control 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.

9



1.2 Warning Label

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

B Read the user manual before operation.
m  Risk of electrical shock. Shut off main power and wait for 5 minutes before servicing.

m  Hot surface. Risk of burn.

- -
i i
g

[LM=mEN é
_ A 8 .
i Warning Label

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
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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 deceleration 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 required, 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
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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 maintenance. 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 installation.

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 of warranty period.
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Chapter 2 | Product

2.1 Component Names

This section illustrates each components of the drive.

2.1.1 Installation in an IP20 Enclosure

Frame 1

A\_ R

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

C — Rubber bushing H — Front cover

D — Cooling fan I - Front cover screw

E — Cooling fan guard J —Terminal cover

13



Frame 2

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

C — Rubber bushing H — Front cover

D — Cooling fan I - Front cover screw

E — Cooling fan guard J —Terminal cover

14



Frame 3

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

C — Rubber bushing H — Front cover

D — Cooling fan [ - Front cover screw

E — Cooling fan guard J —Terminal cover

15



2.1.2 NEMA Type 1 Enclosure

Frame 1

A —Top protective cover G —Terminal cover screw L — Keypad
B — Heatsink H — Conduit screw

C — Conduit bracket [ - Front cover

D — Rubber bushing J — Front cover screw

E — Cooling fan K —Terminal cover

F — Cooling fan guard

16



Frame 2

A —Top protective cover G — Terminal cover screw L — Keypad
B — Heatsink H — Conduit screw

C - Conduit bracket I - Front cover

D — Rubber bushing J — Front cover screw

E — Cooling fan K —Terminal cover

F — Cooling fan guard

17



Frame 3

A —Top protective cover G — Terminal cover screw L — Keypad
B — Heatsink H — Conduit screw

C - Conduit bracket [ - Front cover

D — Rubber bushing J — Front cover screw

E — Cooling fan K —Terminal cover

F — Cooling fan guard

18



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. Is the model 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 local Lite-On representative.
4. Does the drive nameplate show the same model number 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 Lite-On representative.

2.3 Nameplate

Model number
Applicable motor rating
Input power supply
Output power supply

MODEL:EVO680043S7D5SE20

MOTOR RATING: 7.5kW/11kW
INPUT: AC3PH 380-480V 50/60Hz
OUTPUT: AC3PH 0-480V 0-400Hz 18.5A/25A

1370543 15331010001000001
P20 c us
c €
IND, CONT. EQ.
E406871

MADE IN TAIWAN

VVVYV
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2.4 Model Number Definition

EVO - 6800 S D75 E 20 F
. Version: Keypad Type: Filter:
Dl s S: Standard E: LED [J: No Filter
EVO: Lite-On AC Drive ’
C: LCD F: Filter Built-In
Series Name
Enclosure:
00: IPOO
\ 4 20: 1P20
Voltage Class: NLJ: NEMAL]
21: AC 220V 1Phase
23: AC 220V 3 Phases
43: AC 440V 3 Phases
2.5 Power Ratings
400V Class
Model
N EVO680043S D40 | D75|1D5|2D2|3D7|5D5(7D5| 011 [ 015 [ 018 | 022 | 030 [ 037 | 045 | 055 | 075 |090 [110
o.
HD 05| 1 2 3 517511015120 |25 |30 |40 | 50| 60 | 75 | 100 {125 |150
HP
Max. ND 1 2 3 5 75| 10|15 (20| 25|30 |40 | 50 | 60 | 75 | 100 | 125 (150 |175
Motor HD 04 (075115|22|37|55|75] 11| 15 |185| 22 | 30 | 37 | 45 | 55 | 75 |90 |[110
. [kW
Capacity ND 0751522 (37 (55|75 11| 15 (18522 |30 |37 |45 55| 75| 90 [110 |132
Voltage (V) /
three phase, 380~480V, -15% ~ +10%, 50/60Hz
Frequency (Hz)
Current (ND) 34 (41|54 8 |126]| 18 | 25 [ 31|38 | 45| 60 | 72 | 92 | 115 150 (180 (215 |260
Current (HD) 18|34 |42|55]95(126]185]| 25| 32|38 |45 | 60| 75 [ 92 | 115|150 |180 |215
Rated Output
0~400 Hz
Output  |Frequency(Hz)
Carrier Frequency|
2~12 1~15 1~12 1~10
(kHz)
Cooling Method Fan
Frame Size 2 3 4 5 6 7
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2.6 Common Specifications

Item

Specification

Control Method

V//F, Sensorless Voltage Vector Control (SVVC)

Output Frequency

0 to 400 Hz

Frequency
Accuracy

Digital Input: Within £0.01% of the max. output frequency

Analog Input: Within £0.1% of max. output frequency (-10°C to
+50°C)

Frequency Setting
Resolution

Digital Input : 0.01Hz

Analog Output: 1/1000 of max. frequency

Starting Torque ™

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

Q
k2
©
_‘E Speed Control 1: 40 (V/F)
Y [IRange 1 1:200 (IM Sensorless Voltage Vector Control)
o
c
S [Speed Control +0.2% (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 C2 ( <7.5kW ) - C3 ( >11KW )
V/F Pattern 15 fixed patterns and 1 programmable pattern
120% for 1 min. in every 10 min. (Normal Duty)
.. [150% for 1 min. in every 10 min. (Heavy Duty)
Overload Capacity 180% for 10 sec.. in every 10 min. (Heavy Duty)
200% for 11 sec.. in every 10 min. (Heavy Duty)
£ lares of Use Ingloor without corrosive gas/liquid or flammable gas/liquid/oll
GE) mist/dust
S [Ambient -10°C to +50°C, -10°C to +40°C (NEMAL1), below 90% RH without
E Temperature froze or condensation
Ll
o [dtorage -20°C to +60°C
= |[Temperature
©
g |Altitude Up to 1000 meters
© Shock 10to 20 Hz (9.8 m/s2), 20 to 55 Hz (5.9 m/s2)
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Enclosure

[P20, NEMA1 (with optional NEMA kit)

Number of I/O (<5.5kW models)

Analog Input (Al)

1 points (AI2: 0V~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 I/O (>7.5kW models)

Analog Input (Al) (2 points (AIl: -10V~10V, 0~10V AI2: 0OV~10V, 0/4~20mA)
Digital Input (DI) ||7 points(1 DI support PI 50kHz*)

(AAn;)log OUtPU ) - oints(AM:0~10V/00r4~20mA « FM:0~10V/-10~+10V)
Digital Output :

(DO) 1 point

Relay Output (RO) (2 points

Pulse Input (PI)

1 point(1 DI support PI 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
o Rl
e
A%f Uﬂ N il [ 5 i
D @] D |
( | ) @
N o 20
.- \@@g |
N NN |
=) @ |
g |
il &?ﬁ; ] j@
Series  |Frame W w1 H H1 D D1 S1 0] o1 o2

113 93 143 131 | 1584 | 151 55 5.5 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/ )
W D1
ok Ecg— T u
@
=
= =
- |
g bttt
= &)
A WARNING H
== : Rl
ﬁ“ | O] | EFZL Ll P L
/ﬂt A @
7 — o 775
= = = a0y | J
r , A WIS Hi-
1A L 1 s
N\ () W
ool
- LD @
( 2/ ‘
: [T - =k 0%
. 0 @% n
i %&f} il
I 1
Series  |Frame W W1 H H1 D D1 S1 O] o1 o2
145 128 184 172 168 161 55 5.5 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

EVO680043S7D5E20 ~ EVO680043S011E20

v D
W1 D1
SEE DETAIL A
B il i —
50 mi“J v | [
% )
EEEEER
= = =
swnen 3 ®
= i 1
| i . | [ |
Al 5 e i | |
\SEE DETAIL B
_—
(=3
S1
Detail A
ol & 4 4 (Mounting Hole?
QA ( D?\Q
Detail 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 ) o1 0)) @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 - EVO680043S018E20

» SEE DETAIL B ,
, W1 , / Dl
I v J—
i
[t
gt o =
i @
T - | |
] ) e i I
\SEE DETAIL
7\ 72 ) TR
) /-2?1 Qﬂifmqﬂ
) = Y
73~
4|t DETAIL A DETAIL B
—05
s
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

EVO6800435S022E20 - EVO680043S030E20

==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 w1l 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 ® O} ] ®2 ®3 P4
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 ~ EVO680043S045E20 - EVO680043S055E20

W
W1 D
® =2
o - =
L1 —
I i -
= = EVO-6800 seres | HHHHH
1 L
f\L i I Dﬁ
P —
——
N
il ® B _“\\
—® N [
| | |
0
i
o ® c]
Series | Frame W W1 H H1 D S1
304[11.88] | 270[10.55] 550[21.48] 530[20.70] 315[12.30] 11[0.43]
EVO6800 6 (0]
11[0.43]
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Frame 7

EVO680043S075E20 ~ EVO680043S090E20 - EVO680043S0110E20

W

W1

=

| EVO-6800 sens

H1
H

[0 - O
MGG BR80T
(AT oOMOEA
BRI EeE

i
i

Series | Frame W W1 H H1 D S1
344[1343] | 260[10.15] 665[25.97] 640[25.00] 350[13.67] 11[0.43]
EVO6800| 7 o1 ®2
11[0.43] 19[0.74]
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Chapter 3 | 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

® -10°Cto +40°C (NEMA 1 enclosure)

® -10°Cto +50°C (IP20 enclosure)

® Do not install the drive in environments with wide temperature fluctuations
so as to ensure the drive reliability.

Ambient ® When the drive is installed in an enclosure 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 ensure the air flow.
- ® Under 90% RH
Humidity ,
® Free of condensation
Storage
2 -20°C to +60°C
Temperature

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

°
°

. e

surrounding ® Free from direct sunlight

°

°

°

A L :
rea Free from oil mist, corrosive gas, flammable gas or dust.
Free from radioactive material
Pollution Degree 2
Altitude Up to 1000 m without derating. Up to 2000 meters with 1% rated current

derated for every 100 m counted from 1000 m.

® 10to20Hzat9.8 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 Direction

Install the AC drive upright for better cooling.

Figure 3.1 Installation Direction

OK NG 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.

. R

R

A
- O

Figure 3.2 Installation Spacing for Single Drive

Note: Same amount of space is required for IPO0 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.

|
/1 . P — D
T N
F’J B [c] [o d
i |
==
== ==0 g
iy | 0] [ B
5 ,
i @
AL & i :
3
L— 0 =y ;
|

A—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 the 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 model 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.

i ——

Step2: take out the keypad

Step5: locking screw, replace the

Step4: Loosen screws of the wiring cover and
controller and wiring cover

remove the 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 following figure for proper wiring.

=]

=l

e

Iy
1o o001
[=1=1d]| ‘D:-L'E
Ty
W e =
coowg
55 57
i
B (Em)
(o () ()
=) =)
-m (STOF )
(LT g
a4}
(=]
WARNING o
Ereeetee
o gj
&
T
E=0] | | oad
o i M
0 |t ¥ L

Moto

I

Input cables

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 motor 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.

3.4.3 Keypad Mounted on Panel Door

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
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and the screw length longer than the thickness of panel door.

3.5 Keypad Remote Usage

Keypad mounted on the drive can be removed and connected 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 installation support set.

3.5.1 Remote Operation

3.5.1.1 Remote Operation (<5.5kW models)

Invertor Cable
o5 =5
;”’CE[ BOY
(_. O J__,_ O
\‘1
— N
{ N - Connector
TI\
AL / Q
o~
i@ %
o
A\ WARNIMG -
e o, g
oy | B

35



3.5.1.2 Remote Operation (>7.5kW models)

Invertor Cable
Eﬂf}.ﬁ” ‘E:n; Connector
L e
N\
o |
©)
®
o]
<
EGN) ol
&
[es]
AWArRNG. S
i £
4
b ; B
e ® | it
3.5.1.3 Keypad Dimensions (<5.5kW models)
160 M4 X P0.7
pan head machine
) screw x 4

~ (CRUND) ({sTOF))

B ECEES0mm 2

Minimum 50mm
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3.5.1.4 Keypad Dimensions (>7.5kW models)

EVO 6800

idodinn
1 3

RE  EXT ERR RUN  Faukt

3.5.2.1 External/Face-Mount

Keypad

e 1 L0

M4 X P0.7

189

Minimum 50mm

3.5.2 External/Face-Moun.

(<5.5kW models)

37

36.062%)
,_ﬁfi
L‘\ -
- e 7-7-7-\-7-—-,_,
—_ _.9,_,. L 1

pan head machine screw x 4

M4 X P0.7
pan head machine screw x 4

Enclosure panel



3.5.2.2 External/Face-Mount (>7.5kW models)

M4 X P0.7

/ pan head
— - e machine

Enclosure panel

40,0
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3.5.2.4 Panel Cut-Out Dimensions (>7.5kW models)

20.7
\
|
\
2.8 ‘ |
<+ | O
! \
\ i
T f
[
\ \
\ i 34.2
\
B A A I
93.0 :
|
i
\
i
i
|
\
\
|
36.0
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Chapter 4 | Wiring

4.1 Wiring Safety

Danger

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

m  Allow only qualified personnel for installation, wiring, repairing and parts replacement.

B 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 maintenance.

B Nevertouch input or output power cables. Do not connect any circuit to drive enclosure.

Warning

B Properly connect the motor ground terminal. Contacts between the motor ground
terminal and motor enclosure could result in electrical shocks or a fire.

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

B Verify if the rated voltage of the drive matches the voltage of the incoming power supply
before applying power.

B 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.

B Do not disconnect the motor from the drive while the drive is outputting voltage.

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

B Use shielded twisted-pair cables and connect the shield to ground terminal of the drive.

B Do not modify the drive circuits. Failure to comply could cause drive damage.

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

B Rubber grommets located on conduit box shall be removed and replaced with conduit
hubs in the end use installation.

B 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 and any additional local codes” , or the equivalent

m  Overtemperature protection is not provided by the drive.
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4.2 Main Circuit

R T

l
!
| MCCB MC
I R o—M—u
S Sd—M—
I T ﬂ_M_|
] Fast acting fuse

DC reactor (option) *

Braking resistor (option) ?

——————————— —
/ S lst 3
I Forward /stop
I I '
Reverse /stop f - J 3 AM
l (. 3 l "
I External fault §—>3"3. : : i E 3
| o I
.
| Fault reset — : £
Multi-function o
DI | Mutistep speed] D Sl | E 3
| command1 I
9 ifss |
| Multi-step speed | — : E 3
I command 2 E E Source (PNP)
| b
| P Jumper10= 24V
; 11 | Digital ggnal Sink (NPN) .
| Default setting P mmmjg NPk (NPN) 4
——— e ————— a— ﬁ”
Jog Command e : :): 13-
h-speed pulse sighal common terminal e- s
r4 | S7C

.

3
Multi-function 12 0~10V/-10~10V

5kQ I7
Qor4~20mA/0~10V/0~5V |p

ov 1P

MODBUS RS-485 } |

Notes:

PE Shield ground terminal

+V Power of analog input+10V

A1 Multi-function analog input 1
‘S
A2 Multi-function analog input 2

AC Common terminal of analog signal.6

J {"""‘ =
umper 1
¥ a— o &—o
(=) B1 B2

|
!
|
|
!
|
!
|
- — —— ——
\
Output frequency |
FM (0~10V/-10~10V) |

AM (0 or 4~20mA/D~10V) ,

S
Common terminal
of analog signal

J5

R1A

R1B
RIC

R2C

D1

MP

Default setting
PE Shield ground terminal

*3
Option card (communication card)

f Multifunction relay output
250VAC, under 1A
30VDC, under 1A

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

Multi-function pulse train output
32kHz. Max.

T}

*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

Framel - 2

EVO680043S1D5E20  EVO68004352D2E20 ~ EVO680043S3D7E20 ~ EVO680043S5D5E20

DC Reactor
(option)

-— T Ti—

/
A
4
Bl

MCCB  MC

Fast Acting Fuse

Frmae 3

EVO680043S7D5E20 ~ EVO680043S011E20

DC Reactor Breaking Resistor
(option) (option)

~,~,~
§ 7 o/

MCCB  MC

R 6 >-M—] O re1

T oM

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, Vv/12, W/T3 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

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 cause electric sparks.

4.2.2.2 Power Output Terminal

When connecting a noise filter at AC drive output terminals U/T1, V/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:

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 DC reactor.

DC Reactor (option)
@@

+1 (DC4) +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 (op
rt—-—-

Bl B2

Please refer to the wiring diagram when installing braking options.

4.2.2.4 Ground Terminal

Use grounding cables of dimensions regulated by electrical equipment standard. Shrink
wiring distance to prevent leakage current resulting unstable electrical potential at the
terminal distant from grounding terminal.

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.
Do not wind the grounding cable when multiple drives are installed. Failure to comply
could cause drive or equipment malfunction.

Ensure the neutral of the input side and drive terminal " @ “aregrounded
according to the local electrician regulations. 3WYE (e.g. TN and TT) system are

suggested for the drive primary side.

4.2.2.5 Jumper :

EVO8000 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 remove the jumper if an even lower current leakage to a
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even lower level.

B Removing the jumper may increase the signal interference

4.2.2.6 Ring Terminal

B Main circuit terminal should be used with crimp ring terminal wiring -
B 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 dl D F E L T

AWG 8 RVBS8-5 8.8 53 4.5 8.5 105 | 167 | 316 1.2

AWG 10 RVB5-5 9.5 53 34 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 (copper conductors) are 600 V vinyl-sheathed cables which have
continuous temperature tolerance up to 75°C with ambient temperature tolerance up to 40 °C,
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. Increase the cable size

when the voltage drop exceeds 2% of the motor rated voltage. The amount of voltage drop
can be calculated using the following formula:

Line drop voltage (V) = 3 x cable resistance (/km) x cable length (m) x current (A) x 107

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

Asia USA Europe & China Tightenin
Suggeste Suggested|Applicable Terminal T
Drive u . u . orque
R Terminal d Cable Applicable Cable Size |Cable Size Suggested | Applicable | gerey ° N )
atin Cable Si Cable Si Cable Si m
g Size amem2|ze AWG, AWG, amre;]2|ze am(ranz|ze Thread |
mm?2 kemil kemil (Ib.in)
1.5kW |B1,B2,-,R/L1S/L2T| 13 1.3~33 16 16 ~ 12 13 13~33 M4 1.36
~ /L3,
2.2kW | U/TLV/T2,W/T3
Asia USA Europe & China Tightenin
S t Suggested|Applicable Terminal T
Drive uggeste . u . g Torque
R Terminal d Cable Applicable Cable Size |Cable Size Suggested | Applicable | serey N
atin Cable Si Cable Si Cable Si m
g Size am;;ze AWG, AWG, amemz|ze amre;]2|ze Thread |
mm?2 kemil kemil (Ibin.)
3.7kW |B1,B2,-,RS,T,UVW
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 Suggested|Applicable Terminal T
Drive uggeste . u : orque
R Terminal d Cable Applicable Cable Size |Cable Size Suggested | Applicable | serey, ° N
atin Cable Si Cable Si Cable Si m
g Size amfnzae AWG, AWG, am::nz|ze amfnzae Thread |
mm?2 kemil kemil (Ibin.)
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7.5kw | DC+1,B1/DC+2,B| 83 53~83 8 10~ 8 83 53~83 M5 2.26
~ |2,-,R/LL,S/L2,T/L3 (20)
11kW |, U/TLV/T2W/T3
Asia USA Europe & China Tightenin
Dri Suggeste Suggested|Applicable Terminal T
rive . . orque
i Terminal | g Cable | APPICADIE |l Cire |Cable Size| SU999Sted | Applicable | geqy |7 N ’
atin i i i
ing Size Ca:::qzlze AWG, AWG, Ca::;zlze CarbT:::nSzlze Thread m
mm2 kemil kemil (Ib.in.)
15kW
DC+1,B1/DC+2,B 545
2,-,R/L1,S/L2,T/L3| 212 133 ~212 4 6~4 212 133~212 M6 '
18.5k (21.7)
JU/TLV/T2W/T3
w
Asia USA Europe & China Tightenin
Dri Suggeste Suggested|Applicable Terminal
rive . . Torque
" Terminal | g Cable | APPICADIE |l Cire | Cable Size| SU999Sted | Applicable | oy, |& 2
atin i i i Nm
g Size Carl:em§|ze AWG, AWG, Ca:]lre;zze Cark:emszae Thread |
mm?2 kemil kemil (Ib.in)
DC+1B1/DC+2B
22kw~ 6.37
2,-R/LLS/L2,T/L3| 336 21.2~336 2 4~2 336 21.2~336 M8
30kw (56.42)
JU/TLV/T2,W/T3
Asia USA Europe & China Tightenin
Dri Suggeste Suggested|Applicable Terminal T
rive . : orque
Rati Terminal d Cable Applicable Cable Size |Cable Size Suggested | Applicable | gcreyy ’ N )
atin i i i
g Size Cark:]lsélze AWG, AWG, Cark;liélze Cark:]lre;gze Thread m
mm?2 kemil kemil (Ibin.)
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)
w
U/TLV/T2W/T3
Asia USA Europe & China Tightenin
Dri Suggeste Suggested|Applicable Terminal T
rive . : orque
Rati Terminal d Cable Applicable Cable Size |Cable Size Suggested | Applicable | gcreyy ’ N )
atin i i i
g Size Cark;lre;élze AWG, AWG, Cark;lfnélze Carl::fnszae Thread m
mm?2 kemil kemil (Ibin.)
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 M
U/TLV/T2W/T3
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4.3 Control Circuit

DC reactor (option)”* Braking resistor (option)
S¥TvTy -
"-l—}
g8 i

&)
A

B2

MCCB MC

Fast acting fuse

——————————

4

£

Forward /stop

Reverse /stop § Output frequency | | '
t

% FM (0~10V/-10~10V) | | Analog outpu

AM (0 or 4~20mAIO~10V) | ,

External fault 4

|

|

|

|

I |
Mlti-function :
|

|

|

|

|

l

Default setthg

Fault reset 4

of analog signal

3 Common terminal 8%
E 3

Multi-step speed |
command 1

I DI PE Shield ground terminal

<

*3
Option card (communication card)

T

Multi-step speed {

N e e

I
| command 2 Source (PNP)
Sink (NPN) .
I Default setting NPN/PNP switch 4 A
I

Jog Command e
h-speeq pulse sighal common terminal e

T

| L I Multifunction relay output
250VAC, under 1A

| PE Shield ground terminal 2A 30VDC, under 1A
I - .

— +V Power of analog input+ 10V
I b o Racy )
! 302 0-10v-10-10v sz )

Multl-%ncllan 5kQ }1 - ; ; A1 Mutti-function analog input 1 D1
H 1 > Multi-function DO
~ ~ o [ *5 . >
I 0or4~20mA/0~10V/0~5V L 14 A2 Muli-unction analog input 2 }{EI (DC 48V/2-50mA, open collector)
ov ] Pli i
: =0 AC Common terminal of analog signal ° <
’ MP |

I - ..|< I I P Multi-function pulse train outpyt
[ D+ . 32kHz. Max.
I MODBUS RS-485 ] I . COoM |
I

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.

48



4.3.1 Control Circuit Terminals

4.3.1.1 Control circuit input and output terminal (<5.5kW (more) models )

e

RIA [R1B [RIC

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, 24V / 8 mA.
S2  |Digital input terminal 2 (reverse/stop) Use Sink / Source switch to select
<3 Digital input terminal 3 (external fault signal|multi-function digital input type.
1) The default is Sink mode.
. . In addition to the characteristic S1
Multi-Function but also for the high J
. ~ S3, but the high-
Digital Inputs dtalsoforihe high-spee
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 = (Selectable). 0 or 4 to 20mA, 0 to
(auxiliary frequency command)
10V
Multi-Function The ground terminal for control
PE  |Ground terminal signals to avoid interference. Use
Analog Inputs
shielded cables only.
AC |Common terminal for analog signals
COM |Digital control signal common terminal
24V +24V auxiliary power terminal for analog|Digital control signal power
input + 24V / 50mA
Table 4.3.1.2 Control Circuit Output Terminals
. Termina . , .
Terminal Type Terminal Name Terminal Description
| Code
Photocoupler Output
D1 |Photocoupler Output terminal 1 P P
' . 30V, 2to 15 mA
Multi-Functio [~ p - Digital Output terminal
n
h | Multi-function analo output terminal Voltage —or —current  output
Photocoupler AM (output current) 9 P (Selectable) 0 or 4 to 20mA, 0 to
Output p 10V
AC |Analog common terminal
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4.3.1.2 <5.5kW models, NPN and PNP wiring

NPN models (§1~S3)

Internal power supply External power supply (Remove the J13 short
circuit PIN)
24V 24V
TO — O
24V — 24V Ext.
| coMm coMm
Jt— O
S1-~53 S1-~53
——O——— ——1+—
Mt M
PNPmodels (S1~S3)
Internal power supply External power supply (Remove the J13 short
circuit PIN)
24V 24V

24\ 24V Ext.
COM COM T
D) —O

S1~-83 S1~-83
™\

W W

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 (54)

Internal power supply

External power supply (Remove the J13 short
circuit PIN)

24V
24V
coMm
sS4

BRTN %

com |24V Ext.

NI %

PNPmodels (54)

Internal power supply

External power supply (Remove the J13 short
circuit PIN)

24V
24V
COM
S4

NI %

NI %
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4.3.1.3 Control circuit input and output terminal (>7.5kW (more) models )

Wo\%

QD

|| =)

B

QLD DDD

Q00D DDDDD

V+

‘RU\ R1B|R1C

R2A|R2C

Al

A2

S1

S3

S5 | 87

S§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 ) , o
Terminal Type Terminal Name Terminal Description
Code
S1 Digital input terminal 1 (forward/stop)
S2 Digital input terminal 2 (reverse/stop)
S3 Digital input terminal 3 (external fault 1) |Photocoupler, 24V, 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.
. . S5 _
Multi-Function speed 1) The default is NPN mode.
Digital Inputs S6 Digital input terminal 6 (multi-step
speed 2)
In addition to the characteristic S1
o ) ~ 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
. . Analog input
+V  |Auxiliary power terminal +10V
power+10V
Al Analog input terminal 1 Voltage input
(main frequency command) 0 to 10V / -10V to +10V
) . Voltage or current input
Analog input terminal 2
A2 = (Selectable). 0 or 4 to
(auxiliary frequency command)
20mA, 0 to 10V, 0 to 5V
The ground terminal for
) ) ) control signals to avoid
Multi-Function PE  [Ground terminal ,
interference. Use
Analog Inputs .
shielded cables only.
Digital control signal
power + 24V
(INT port selection by
short-circuiting)
24V  [+24V auxiliary power terminal for 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
. . D1 |Photocoupler Output terminal 1 (zero speed) |Photocoupler Output
Multi-Function .
Phot | D2 Photocoupler Output terminal 2 (speed agree) 48V, 2to 50 mA
otocoupler
Output P D+  |[RS485 communication terminal, standard RS485 interface, use twisted pair
P D- or shielded wire
EM Programmable analog output terminal (output|Voltage Output
Multi-Function frequency) 0to 10V, -10to +10V
Analog Output AM Multi-function analog output terminal (output|Voltage or  current

current)

output (Selectable) O or
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4 to 20mA, 0 to 10V

AC  |Analog common terminal

Multi-Function
Pulse Trainf  MP
Output
<1> Do not assign frequent switching functions such as ON/OFF to terminals R1 and R2, which may
shorten the relay terminal life.

Multi-function pulse train output (output
frequency)

32KHz Max

4.3.14 >7.5kW models, NPN and PNP wiring

Internal power supply External power supply (Remove the J13 short
circuit PIN)
NPN PNP
—O0 O—0 ¥ O O—0O
—O S7C —O S7C
—O v —0Q
O COM 40 COM
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4.3.2 Control Circuit Cable Size and Tightening Torque

Select the cable according to Table 4.3.2.1 and 4.3.3.2. Use crimp ferrules on the cable ends for
simpler and more reliable wiring.

Table 4.3.2.1 Cable Size and Tightening Torque (<5.5kW models)

. _ Bare Cable Ferrule-Type Terminal
Tightening : :
Applicable |Suggeste | Applicable | Suggeste
) Screw Torque , , ) i
Terminal . Size d Size Size d Size |Cable Type
Size Nm
(Ibiin) mm?2 mm?2 mm?2 mm?2
Jin.
(AWG) | (AWG) | (AWG) | (AWG)
+V, A2, AC, AM, D1, DC, S4C,| M2.5 0.4 0.13~208| 0.13 041~1 041 Shielded
24V, COM, S1, S2, S3, S4, PE (3.52) (26 ~ 14) (26) (17 ~21) 17) cable, etc.
R1A, R1B, R1C M2.5 0.57 0.13~331 0.13 3.31~526 331 Shielded
(5) (26 ~12) (26) (12 ~ 10) (12) cable, etc.
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#4.3.2.2 Cable Size and Tightening Torque (>7.5kW models)

_ _ Bare Cable Ferrule-Type Terminal
Tightening : :
Applicable | Suggeste | Applicable | Suggeste
. Screw Torque ) i ) i
Terminal . Size d Size Size d Size |Cable Type
Size Nm
(Ibin) mm?2 mm?2 mm?2 mm?2
Jin.
(AWG) | (AWG) | (AWG) | (AWG)
ACV+FM,ALAMA2,24V,S1, | M25 0.59 013~131| 013 |013~033] 013 Shiclded
lelae
S2,53,54,55,56,57,COM,S7C, (5.2) (26 ~ 16) (26) (26 ~ 22) (26) "
cable, etc.
D+ MP,D-DC,PED1
R1AR1B,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.

4.3.3 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.
L, i 1
[ 1
i
E
E
13
.
r
Hd2
Table 4.3.3.2 Ferrule-Type Terminal Models and Sizes
Cable Size L dl d2
Type Manufacturer
mm2 (AWG) (mm) (mm) (mm)
0.25 (24) AI 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-function
digital inputs S1 to S7. (Default: NPN mode)

L L 1) H

= | — | — V_‘ g

| Q

OOV DDD, Clb

22222022000 - 0

o

&) &> &
== 7
AL ==—=7I0 )5

| E—

Figure 44.1.1 <5.5Kw series Sink/Source DIP Switch

L C ) “
— a2

=5 0089-ONd

Figure 44.1.2 >7.5Kw series Sink/Source DIP Switch
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4.4.2 Terminal A2 Voltage/Current Input Selection

Select voltage or current input at terminal A2
B To select current as the input type, set DIP switch A2 to I and set parameter E3-06 to O (0

to 20 mA) or 1 (4 to 20 mA).
To select voltage as the input type, set DIP switch A2 to V and set parameter E3-06 to 2 (0 to 10

V)or3(0to5V).

L It J]|

T_',; iy
<
] [ClulelololRI6YeI6Y010) H Q
: E@EEEE@@@EE@ ﬁ X
Eg NS
— Fo “
TTES] @5 o8
@ €@ D & Ol U | v
_/|
=d I

=F 0089-ONd

&&\ :

N
‘ﬂ]‘{‘
KN

L |
oo
TSy mi
\ J
EI=

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
\Y Voltage input (0to 10 Vor0to 5V)
I Current input (4 to 20 mA or 0 to 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|_ 0~ 20mA
E3-06 Selection 1: 4~20mA 0123 1
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
B To select voltage as the output type, set DIP switch AM to V and set parameter E4-04 to 0
(Oto10V).
B To select current as the output type, set DIP switch AM to I and set parameter E4-04to 1 (O
to 20 mA) or 2 (4 to 20 mA).

=95 D08F-ONT

o e T ——— h

e 5

Figure 4.4.3 DIP Switch AM

/]
]
0

u%n.;

Table 4.4.3 DIP Switch AM Setting (Terminal AM)

Setting

Description

V

Voltage output (0 to 10 V)

I

Current output (4 to 20 mA or 0 to 20 mA) (default)

Table 4.4.4 Parameter 4-04

Setting

No Parameter Name Description Default
Range
Selects the signal level for
Terminal AM Signal Level terminal AM
E4-04 Selection 0:0to10V 012 2
1:0to20mA
2:4t020 mA
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4.4.4 RS-485 Communication Termination ON / OFF Switch

The default of termination resistor for RS-485 communication is OFF. Switch it to ON when the
drive is the last 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 connect to a PC through RJ45 cable to
manage parameter settings using LiteOn PC software.

. = =) RJ45
R
Ufijﬁa’:iﬁ c
28]}
0

Figure 4.5 Connection to PC
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4.6 Wiring Checklist

Table 4.6 Wiring Checklist

No.

[tem

Page

Power Supply Voltage and Output Voltage

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

2 |The motor voltage matches the drive output specifications.

OO

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 terminals 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)

7 |Power supply and motor power cable complies with electrician regulations.

8 |The drive is properly grounded.

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

) O

10

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

Power Supply

woi | ACDrive PP ' -

MAC A~ MCH Magnetic Contactor
Note: Set MC1 to MCn OFF before operating the drive. Do not switch MC1 to MCn
ON or OFF during run.

O

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 tightened.

18

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

O Ooooog:no

19

Control circuit wiring and main circuit wiring are separated.
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Chapter 5 | Keypad

5.1 Keypad

Use the keypad to enter RUN and STOP commands, display data, fault, alarm and set
parameters.

5.1.1 Keys and Displays

14

13
1 11
2 10
3 9
12

Figure 5.3.1 Keypad
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Table 5.1.1 Keypad Keys and Displays

No BRAEED Name Function
1 /- TN . User-defined function key for Quick
I‘Q L% jN I )j FN1 Key Setting Mode
2 -\.
ljui_l \\\X/Fi\ "—‘\DI \\/_ﬂ«”j FWD/REV Key |Forward/reverse selection
3 / \\ B Moves the cursor to the right
CRDECE R W Resets the drive to clear a fault
Q h% ESII:.T Dﬁ RESET Key situation
I I
¢ 7/_/( ») |-I r\| \\_ﬁl RUN Key Runs the drive
QBN 5
5 / \ B Enters or exits the parameter
=N ] “\ group
\x:_ h[\\/ﬁ I \' | Ll /] MENU Key m  Switches the displayed menu
6 éff’: II n LIE) é
\\\“_ _’y Selects parameter numbers,
UP/DOWN Key |increments and decrements setting
/, — value and frequency
7 A
(DOV/NY
r/"'
8 f\i‘E 5 (j}j lli ; STOP Key Stops the drive
W Enters parameter value, parameter
9 g I and setting
@ ENTE |[_|JJ%>1 ENTER Key m Enters parameter setting menu.

7
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7 N
~ m——— e i
10 I:I‘Q LOVRIE L’i LO/RE ¥53¥# |LOCAL - REMOTE R $E4% -
ENTER Key:
11 — B Enters parameter value, parameter
/(//S}\\ Non-Sli and setting
H ;é.[v e) fg Settin llgial B Enters parameter setting menu.
\\Q&?X/% g Dial:
%;i:; Increases or decreases parameter
numbers, setting value and frequency
p
12 \)
g ST R [RUNLight Refer to Table 5.1.2.2
\_\ R L_z'.fl LI\
/\I\—/ |
13 I|II III |'I G RPM
| [ ]
¢ }\/' RPM Light Refer to Table 5.1.2.2
14
l,'”\/,\ %‘? Hz Light Refer to Table 5.1.2.2
{ ,'I III I|I O Hz
X
No
Button Name Function
1 (/ \ User-defined function key for Quick
= FIN )_1 FN1 Key
. I |
\\ ,/ Setting Mode
2 = =
l:@: W@ “QE\@ FWD/REV Key |Forward/reverse selection
3 /fﬂl_j =CE .,\\ m Moves the cursgrto the right
QhRQSII:.T [:.‘»ﬁ RESET Key lR;ase’S the drive to clear a fault
situation
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4 (A —=7T7 O\
o n .
’_\(| RIUN l}_/_] RUN Key Runs the drive
B Enters or exits the parameter
/ . _ \ group
|_|’f IIJ \/J E “\ﬂ 'L ) MENU Key m  Switches the displayed menu

J 'j

N

T 110 )
U P by

UP/DOWN Key

Selects parameter numbers,
increments and decrements setting

value and frequency

CTOP R

{ .
. STOP Ke Stops the drive
Q | NI 5 y P
B Enters parameter value, parameter
9 .
/;-‘ = S S e and setting
IQS'Q = N ” .“:,.[F_J}Q‘f;] ENTER Key W Enters parameter setting menu.
10 ﬁ I OWIRIE L\\ LO/RE Ke LOCAL ~ REMOTE#Z 3%+ -
IZI‘Q LO/RE Li' Y .
—
m Non-Slip ENTER Key:
'{J 'é:f |- O-ll %‘5 B Enters parameter value, parameter
\\ l'\hl' \ =~ ',1“'] - Setting Dial and setting
K&/J/ B Enters parameter setting menu.
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11 Dial:
Increases or decreases parameter
numbers, setting value and frequency
O
I R
= RIJP}  |RUNLight  |RefertoTable51.2.2
N —
U
| |II |II G JFM
> |
RPM Light Refer to Table 5.1.2.2
14
/‘% /f)’\ Hz Light Refer to Table 5.1.2.2
[ [ | O Hz
Y
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 /Letter Display /Letter Display
0 i 9 g i : r -
| 1
1 A~ | K ) i S 5
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22D 2|2 22
sl o > =2 x| | N
z =z | C| O 2
v | oS c o | a o
S N i B O e A
No] v © L L O T
a7 onuarrT (o0
N o |ls|wvw|o|~w®
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5.1.2.2 LED Indication

Table 5.3.2.2 LED Indication

Indicator Light Lit Blinking Off
B Drive in deceleration
e
(- |
/A —=-+—r |Drive in operation Output frquepcy Drive not in operation
= R @ below the minimum
N frequency
NN
|'I I'II IlII O ‘Pm . | .
—\ Displaying output Nil Nil
speed
~ P Displaying output Nl Nil
[ |]0O Hz [frequency
Y
5.1.2.3 LO/RE ~ EXT LED Light 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

70




5.1.3 Keypad Programming

B Keypad Display Menu Structure

A. Standard setting mode: Press MENU to enter or exit the parameter group. Press ENTER,
MENU, UP, DOWN and RESET to monitor and edit settings.

B. Quick monitoring parameters mode: FN2 function keys for using quickly most of the
parameters monitored, and use the up and down keys to switch parameters want to
monitor.

(1sec)

GGG 'i‘l ST alalals ENTER
— > | |IRRAN]
MY GREEY ipEN

y MENU
UP/DOWN/RESET
UP/DOWN/RESET
nr

UP/DOWN UP/DOWN UP/DOWN UP/DOWN UP/DOWN
MENU ]l ——— T — — e, [m| M
EREE— MR- TR e — P 509
U1-03 (output U1-06 (Main circuit U1-05 (Output .
frequency) DC Voltage) voltage command) U1-04 (Motor speed) All (percnet) Al2 (percent)

C. 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.

(1sec)

FN1 l ~ ENTER ENTER J
M1 1007 —— > ——> C
FN1 A MENU
UP/DOWN/RESET UP/DOWN/RESET
\ 4
rcnhc
[ EI,IJI.I
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Chapter 6 | Parameters

6.1 Group A, Initialization

Sets the initial parameters (group A parameter) such as Access Level Selection, password and
etc.

Al Initialization

B Al-00 Retain

B Al1-01 Access Level Selection

Selects access level (edit/ view)

No. Name Setting Range Default
Al-01 Access Level Selection 012 2
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

Note:
Once the password is set to A1-05, user cannot edit A1-01, A1-03, A1-06, A2-01 to A2-32 before entering the
correct password in A1-04.
Once El-oo= 60 (Program Lockout) is set, user cannot edit any parameters before closing the assigned
terminal, even when A1-01 = 1 or 2.
When using Modbus communication to edit parameters, it is not possible to edit parameters via keypad until

an ENTER command is given to the drive from the communication.

B Al-02 Control Method Selection

No. Name Setting Range Default

Al1-02 Control Method Selection Otol 0
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0:V/F Control

This method is recommended for those applications without the need of fast response,
accurate speed control. Select this method also when using a single drive to run more than
one motors, the motor parameters are unknown or Auto-Tuning cannot be performed. The

speed control range is 1 : 40.

1:SvvC

B A1-03 Reset

Resets parameter settings to default settings. After resetting parameters, the value will

automatically set to 0.

No. Name Setting Range Default
Al-03 Reset 0 to 9999 0
0: N/A

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

3646: Resets 3-Wire Sequence / 60Hz / 460V

Note:
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The parameter listed in Table 6.1 will not be reset when setting 2220 or 3330 to A1-03.
Table 6.1 Parameters Not Subject to Reset

NO. Name
Al1-00 Retain
Al-02 Control Method Selection
Al-06 ND/HD Selection
di-01 V/F Pattern Selection
d3-00 Retain
E6-05 Retain
P7-12 Installation Method Selection
02-03 Drive Capacity Selection

B Al-04/A1-05 Password

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

No. Name Setting Range Default
Al-04 Password 0000 to 9999 0000
Al1-05 Password Setting

m Password and Password Setting

Once the password other than 0000 is set to A1-05, user cannot edit A1-01 to A1-03, A1-06,
A2-01 to A2-32. Enter the correct password in A1-04 to unlock parameter access.

Al1-04 will display " nULL" if password has never been set. The user can only set the
password (A1-05). Once the password is set, A1-05 will display ” LtH" . The user can only

enter the set password (A1-04).

Follow the steps to set the password and enter password:

Table 6.2.1 Password Setting Steps

Step

1 |Turn on the power to the drive. The initial display appears.

2 |press YT and select A1-04. H 1= I‘!
{<ENTER? : : R =) IR
3 |Press - ~ to display A1-04 setting. “nULL" is displayed as the (.

password has never been set.
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CRIENTTY =) 1 _ M
5 GENTED) ., | = eahhh
Press - ~ to display A1-05 setting. g
Py  {DOWND =
6 |Press UE or ROWN to set the password. (1234 is an Ll |El 3"!
example)
e — -
Ha ENTIERA . . 1 '-l
7 |Press R o display A1-05 setting. H [ El
8 LtH" is displayed when entering A1-05 setting. L I: H

Table 6.2.2 Password Entering Steps

Step
(HENDD g 1M
L lpress CMENUY and select A1-04.
(< ENTERS . b , ‘mininlnln
2 Press " to enter A1-04 setting. "nULL" is not displayed g
anymore as the password has been set.
P D : N =) I
3 Press UP S or - 7 to enter the correct password. (1234 (W] IE 3"!
is an example)
The display leaves A1-04 setting automatically as the parameters are|map I M
4 unlocked. H - L '_l

B Al-06 ND/HD Selection

The drive has two duty modes for the load characteristics, heavy duty (HD) mode and normal

duty (ND) mode. The drive rated current and overload tolerance will change based on the duty

mode selection. Choose the suitable mode in A1-06 according to the application.

The HD mode provides 150% overload for 1 minute whereas the ND mode provides 120%

overload for 1 minute. Refer to the drive specifications for details.

No. Name

Setting Range

Default

Al-06 ND/HD Selection 0,1

0 (HD)
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Table 6.3 Differences between Heavy Duty and Normal Duty

Characteristics

Heavy Duty Rating (HD)

Normal Duty Rating (ND)

Al-06 0 1
Performance 4 A
Overload
1509 ! Overload
! 1209 !
1009 Rated Load | 1009 Rated Load \
| /
|
| |
| |
| |
| |
i |
- | -
Motor Speed 100 % Motor Speed 100 %

Suitable Applications

Applications which require a high

overload tolerance at start, during

Applications which do not require a

high overload tolerance such as fans

acceleration or deceleration such asland pumps.
extruders and cranes.
Overload Tolerance (oL2) |150% for 1 minute 120% for 1 minute
Stall Prevention during|150% 120%
Acceleration (P3-01)
Stall Prevention during|150% 120%

Run (P3-06)

Carrier Frequency

Refer to C6-00

2 kHz Swing PWM

Note: Changing the duty mode automatically changes the maximum motor rating that the drive can run, defaults of

d2-oo and parameters related to the motor rating.

B A2-00 to A2-31

A2  User-Defined Parameters

User-Defined Parameters 1 to 32

Selects up to 32 parameters and assigns them to parameter A2-00 to A2-31.

No.

Name

Setting Range Default

A2-00to A2-31

User-Defined Parameters 1 to 32

A1-00 to U4-08

m Recently Edited Parameter Save

Saved parameters can be viewed in User-Defined Parameter Access. To assign specific
parameters to A2-00 to A2-31, set parameter A1-01 to 2. The saved parameters A2-00 to
A2-31 can only be viewed if A1-01 is set to 1.
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A2 Group Common Parameter Default

Parameter | Default Name Parameter | Default Name
A2-00 b1-00 Frequency A2-16 E3-07 Terminal A2
Command Function
Selection Selection
A2-01 b1-01 Frequency A2-17
Command
A2-02 C1-00 Acceleration and | A2-18
Deceleration Times
1
A2-03 C1-01 Deceleration Time | A2-19
1
A2-04 C3-00 Torque A2-20
Compensation Gain
A2-05 d1-02 Maximum  output | A2-21
frequency
A2-06 d1-03 Maximum  output | A2-22
Voltage
A2-07 d1-04 The motor | A2-23
frequency
A2-08 d1-05 The motor Voltage | A2-24
A2-09 02-06 Operation Direction | A2-25
A2-10 b1-10 Power ON / OFF | A2-26
selection
A2-11 E2-00 Relayl Feature | A2-27
Selection
A2-12 E2-01 Relay2 Feature | A2-28
Selection
A2-13 E3-00 Terminal Al Signal | A2-29
Level Selection
A2-14 E3-01 Terminal Al Function | A2-30
Selection
A2-15 E3-06 Terminal A2 Signal | A2-31

Level Selection
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B A2-32 User-Defined Parameter Automatic Save

Enables or disables the automatic save for A2-16 to A2-31.

No. Name Setting Range Default
A2-32 User-Defined Parameter Automatic Save 0,1 0
0 : Enabled

Sets A2-32 to 0 to save the parameter manually.

1 : Disabled

Automatically saves the most recently edited parameters started from A2-16 to A2-31
(maximum 16 parameters). When the edited parameters are more than 16, only the most
recent 16 parameters will be saved while the old ones will be removed.

6.2 Group b, Application

b1: Operation Mode Selection

B bl-00 Frequency Command Selection 1

Selects the frequency command source for the REMOTE mode.
Note:

When the run command is input with 0 Hz frequency command or below the minimum frequency, the RUN

LED will blink.

(Lo/RE ) . . .
Press = ©’ to switch the frequency command source to LOCAL even if b1-00 is not set to 0 (Keypad).

No. Name Setting Range Default
b1-00 Frequency Command Selection 1 Oto5 1
0 : Keypad

Allows two ways to input the frequency command.
Switching between the multi-step speed command in parameters L1-oo.
(With multi-function inputs of control circuit terminals )
Entering the frequency command on the keypad.

1: Control Circuit Terminal (Analog Input)

Allows a voltage or current input as analog frequency command from terminal A1 and A2.
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o Voltage Input

Allows a voltage signal input via terminals A1 and A2. Refer to Table 6.4 for parameter

settings.
Table 6.4 Frequency Command Using Voltage Signals
) Parameter Settings
. Signal .
Terminal Signal Level . ) . . Notes
Level ) Function Selection Gain Bias
Selection
Otol0V | E3-00=0 E3-01=0
Al , E3-02 | E3-03
-10to10V| E3-00=1 |(Main Frequency Command)
Otol0V | E3-06=2 E3-07=0 Ensure DIP switch A2 is
A2 , E3-08 | E3-09
Oto5V | E3-06=3 [(Main Frequency Command) placed to V (voltage)

AC Drive AC Drive

+V 10V,20mA power supply

I 0to 10V
Q

+V 10V,20mA power supply

A Main frequency command
(voltage input)

A2 Main frequency command
(voltage/current input)

Main frequency command
(voltage input)

A2 Main frequency command
(voltage/current input)

Al

[y

© AC Analog input common AC Analog input common

-V -10V,20mA power supply -V -10V,20mA power supply

Figure 6.1 Setting Frequency Command as a Voltage Signal at Terminal A1

Wire all the analog input terminals according to Figure 6.1. Ensure DIP switch A2 is placed to
V (voltage).

o Current Input

Allows a voltage input via terminal A2. Refer to Table 6.5 for parameter settings.

Table 6.5 Frequency Command Using Current Signals

Parameter Settings
Terminal | Signal Level |Signal Level | Function _ _ Notes
) ) Gain Bias
Selection Selection
0 to 20mA| E3-06=0 Ensure DIP switch A2 is
A2 E3-07=0 E3-08 E3-09
4 to 20mA| E3-06=1 placed to I (current)
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Dip Switch A2

AC Drive V_ 1
—r— O WO
O +V 10V,20mA power supply

0O Al Main frequency gain

Main frequency

¢ .
> A2 command (current input)

0to 20mA or
4 to 20mA

— 0 AC Analog input common

O -V -10V,20mA power supply

Figure 6.2 Setting Frequency Command as a Current Signal at Terminal A2

Ensure DIP switch A2 is place d to I (current).

o Switching between Main /Auxiliary Frequency Command

If either of analog input terminal Al or A2 is set to 3 (Auxiliary Frequency Command), the
multi-speed step 1 will follow analog input frequency command, for more detail please
refer to table 6.12. "Multi-Step Speed Command and Multi-Function Terminal
Combinations”

2 :Terminal UP/DOWN
Use digital input terminals S1 to S7 to increase or decrease the frequency.

3 : Modbus Communication

Allows frequency command via the Modbus communication. Make sure RS-485/422 serial
communications port is connected to control circuit terminals J1 and J4. Refer to “Modbus
Communication” for instructions.

4 : Pulse Train Input (Including PWM Signal Input)
Allows frequency command from pulse train input terminal RP

Pulse Train Input Confirmation

Set b1-00 = 4, E5-00 = 0 (Frequency Command)
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Set the E5-01 (Pulse Train Input Scaling) equal to 100% frequency.
Enter a pulse train signal to terminal RP to check if the correct frequency command is
displayed. -

5 : Auto Tune

Use Auto Tune function, set L1-00 ~ L1-15 and L7 group, according to the frequency
command setting process executed

B bl-01 RunCommand Selection1

Selects the run command source for the REMOTE mode.

No. Name Setting Range Default
b1-01 Run Command Selection 1 0 to 2 1
0: Keypad

Allows the run command via the RUN key on the keypad.
1: Control Circuit Terminal
Allows the run command via the digital input terminals using the following sequences.

o 2-Wire Sequence

Two inputs (forward/stop, reverse/stop). Set E1-00 (Terminal S1 Function Selection) to 0
(Forward/Stop) and E1-01(Terminal S2 Function Selection) to 1(Reverse/Stop).

o 3-Wire Sequence

Three inputs (forward, stop, forward/reverse). Set A1-03 = 3330 to reset the drive and
automatically assign the 3-wire sequence control function to terminals S1, S2 and S5.

2 : Modbus Communication

Allows Run commands via the Modbus communication. Make sure RS-485/422 serial
communications port is connected to control circuit terminals J1 and J4.

B bl-02 Stopping Method Selection

Selects the way the drive stops the motor when a Stop command is entered or the run
command is removed.

No. Name Setting Range Default

b1-02 Stopping Method Selection 0 to 3 0
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0: Ramp to Stop

The drive will decelerate the motor according to the active deceleration time. The default of
deceleration time is set in C1-01. The actual deceleration time will be changed depending on
the load characteristics such as inertia.
When decelerating a load with high inertia, the drive perform ramp-to-stop first and then start
DC braking to fully stop the motor. Refer to “b2 Group, DC Braking” for details.
o For Open-Loop V/F Control, Closed-Loop V/F Control, Open-Loop Vector Control and PM
Open-Loop Vector Control:
When the output frequency falls below b2-00, DC Braking is enabled for the time set in
b2-03. Refer to Figure 6.3.

Run Command ON OFF

Output

Frequency . .
Deceleration Time

d1-08 Min. Output /

Frequency

i J /DC Braking
2-00 Zero Spee
nCy\A

Holding Start Freque

-l -

b2-03
(DC Braking Time at Stop)

Figure 6.3 Ramp to Stop

Note: If the b2-00 value is smaller than the d1-08 value, DC Braking is enabled when the output frequency falls
below the d1-08 value.

o For Closed-Loop Vector Control, PM Closed-Loop Vector Control

When the output frequency falls below the b2-00 level, Zero Speed Holding is enabled for
the time set to b2-03. Refer to Figure 6.3.

82



Run Command ON OFF

Output
Frequency

Deceleration Time
d1-08 Min. Output /

Frequency

/Zero Speed Holding

b2-00 Zero Speed
Holding Start Frequency\* ——————————

-l

-

b2-03

(DC Braking Time at Stop)

Figure 6.4 Ramp to Stop

Note: If the b2-00 value is smaller than the d1-08 value, Zero Speed Holding is enabled when the output

frequency falls below the d1-08 value.

1: Coast to Stop

When a Stop command is given, the drive will shut off its output. Then the motor will coast to

stop for the time determined by the inertia and friction.

Run command
ON

OFF

Output frequency

<—— Drive output shut off

Motor speed

Figure 6.5 Coast to Stop

Note: After a Stop command is given, the drive will ignore any Run command entered until the minimum baseblock

time set to P2-01. Do not enter Run command until the motor has completely stopped. To restart the motor before

the complete stop, use DC braking at start (Refer to b2-02) or Speed Search (Refer to b3).

2 : DC Braking to Stop
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When a Stop command is given, the drive will enter the current set to b2-01 to the motor after
waiting the minimum baseblock time set to P2-01. DC Braking to Stop significantly shorter the

stopping time compared to Coast to Stop.
Note: This function is not available in control methods for PM motors ( A1-02 = 4, 5, 6, 8).

Run command
ON OFF

Output frequency b2-01 DC Braking current

|
Motor coasts/:/'

-
DC Braking time

Motor speed

|<_>I
P2-01 Minimum
baseblock time

Figure 6.6 DC Braking to Stop

DC Braking time is determined by b2-03 (DC Braking Time at Stop) and the output frequency
when a Stop command was entered.
DC Braking time = (b2-03)x10xQutput frequency / d1-02(Maximum output frequency)

DC Braking time
A

p2-03*10 fF———mmm e

b2-03

I

I

|
10%  Output frequency at the time a 100%
Stop command is given Max. output frequency

Figure 6.7 DC Braking Time Depending on Output Frequency
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Note: If an OCD (Overcurrent) fault occurs, increase the minimum baseblock time to P2-01.

3 : Coast to Stop with Timer

When a Stop command is given, the drive shuts off its output and the motor will coast to stop.

The drive will ignore any Run command until the wait time (t) ends.

Run command
ON OFF ON OFF ON OFF ON

Output frequency
P a g Drive output shut off

/

]

| -

Wait time t

Figure 6.8 Coast to Stop with Timer

The wait time t is determined by the output frequency when the Stop command was given and

by the active deceleration time.

For example, if the deceleration time is 10 seconds, the maximum frequency is 50Hz and the

Stop command is entered when the speed is 25Hz, then the wait time is (25Hz/50Hz) * 10s =

5s.

B bl-03 Reverse Rotation Selection

Determines whether reverse rotation is enabled. For some applications such as fans and

pumps, reverse rotation could cause problems.

No. Name Setting Range

Default

b1-03 Reverse Rotation Selection 0,1

0

0 : Reverse Rotation Enabled

Drive accepts a run command of both forward and reverse directions

1 : Reverse Rotation disabled

Drive can accept only run command of forward direction

B bl-04 Retain
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B bl-05 RunCommand Action after Switch

The command source can be switched by pressing LO/RE key on the keypad, multi-function
terminal input El-oo= 3 (LOCAL/REMOTE Selection), El-oo= 4 (Command Source 1/2
Selection) . Refer to parameter group E1 and LO/RE Key Function Selection (02-00).

Enables or disables the protection to avoid an active Run command at the new source causing
a sudden movement on the motor when the command source is switched from the old source
to the new source.

No. Name Setting Range Default

b1-05 Run Command Action after Switch 0,1 0

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 start only when the Run command is removed and given again.

1: Accept Active Run Command at the New Source

WARNING! 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. Clear all personnel from the electrical connections and

the running machinery prior to switching command sources. Failure to comply could cause serious injury.

i b1-05=1 - If a run command at the new source is active, the
I drive will accept it and run the motor immediately right after
I'switching from the old source to the new source.

b1-05=1 [ [

b1-05=0

REMOTE }--—-——————-—-

LOCAL

RERUN |- -

RE STOP

OUTPUT

b1-05=0 : 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 start only when the Run command is removed and given again.

Figure 6.8.1 Run Command Action after Switch
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B b1-06 Run Command Selection during Programming

For safety reasons, the drive will ignore a Run command when the keypad is being used to edit
parameters in Programming Mode. If allowing a Run command during programming is
required in the application, set this parameter to 1.

No. Name Setting Range Default

b1-06 Run Command Selection during Programming Oto?2 0

0 : Run command disabled during Programming

A Run command is not accepted when the keypad is being used to edit parameters in
Programming Mode.

1: Run command enabled during Programming

A Run command is accepted when the keypad is being used to edit parameters in
Programming Mode.

2 : Prohibit programming during run

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

B bl-07 Frequency Command Selection 2

Refer to the details of b1-00 (Frequency Command Selection 1). This parameter is only enabled
while E1-00 to 07 is set to 4 and the DIP switch is set to OFF.

No. Name Setting Range Default
b1-07 Frequency Command Selection 2 Oto5 0
: Keypad

: Control Circuit Terminal (Analog Input)
: Terminal UP/DOWN
: Modbus Communication

w N B O

4 : Pulse Train Input
B bl-08 RunCommand Selection 2

Refer to the details of b1-01 (Run Command Selection 1). Enabled while E1-00 to 07 is setto 4
and the DIP switch is set to OFF

No. Name Setting Range Default
b1-08 Run Command Selection 2 Oto2 0
0 : Keypad

1 : Control Circuit Terminal (Sequence Control Input)
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2 : Modbus Communication

m  bl-09 Frequency superposition Selection

No. Name Setting Range Default
b1-09 Frequency superposition Selection 01 0
0 : Disabled

Frequency command as a single source b1-00 (or b1-07) set of values
1 : Enabled

Frequency command as

B1-00 and b1-07 frequency instruction set of the superposition of two sources of value, the
frequency superimposed b1-00 and b1-07 can not set to the same source, otherwise it will
be tripped OPE13 error, but not in this simulation input limit (when superimposed b1-00
and b1-07 can simultaneously set to 1). Frequency superposition function is valid only in
Remote mode, Local mode is invalid

Note : b1-00 and b1-07 is set to analog input simultaneously superimposed use, it will be forced
to specify as input source b1-00 of All, AI2 as the input source b1-07.If b1-00 and b1-07 are not
all 1, setting b1-09 = 1, E3-01 = 0, E3-07 = 0, it will be tripped OPEQ7 error

B bl-10 RunCommand at Power up

Determines to accept or ignore an active Run command from Remote during power up.

No. Name Setting Range Default
b1-10 Run Command at Power up 0,1 0
0:Ignore

Drive ignores an active run command during power up.

Note: The LED indicator blinks when there is an active Run command from Remote during power up. The drive can

start only when the Run command is removed and entered again.
1: Accept

Drive accepts an active Run command from Remote during power up and starts the motor
immediately

WARNING! The drive will run the motor immediately at power up if there an active Run command from Remote.
Ensure the protection measures are taken and clear all personnel from the electrical connections and the running

machinery prior to switching command sources. Failure to comply could cause serious injury.
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M bl-12 Allowing Local/Remote selection during run

No. Name Setting Range Default
bl-12 Allowing Local/Remote selection 0,1 0
during run
0 : Disable

Local / Remote cannot be switched even the Local / Remote terminal is ON during run.

1 : Enable
Local / Remote can be switched when the Local / Remote terminal is ON during run.

For the sake of safety, if the command has been switched from Remote to Local, the drive will remain
frequency and run command from remote side, but if the command has been switched from Local to
Remote, the drive will operate depends on the frequency and run command from remote side
immediately. (Parameter b1-12 is not limited by b1-05)

WARNING! Please make sure the frequency and run command is correct when switching Local to

Remote during run.

b2 DC Braking

B b2-00 Zero Speed Holding (DC Braking) Start Frequency

Sets the start frequency for Zero Speed Holding (DC braking). Enabled when b1-02 (Stopping
Method Selection) is set to 0 (Ramp to Stop)

No. Name Setting Range Default

b2-00 Zero Speed Holding (DC Braking) Start Frequency | 0.0 to 10.0Hz 0.5Hz

This function operates differently according to the selected control method.

o Open-Loop V/F Control, Closed-Loop V/F Control, Open-Loop Vector Control (Al-02 =0,

1,2), PM Open-Loop Vector Control (Al- 02 = 4)

When the output frequency falls below the level set in this parameter, DC Braking is enabled
for the time set to b2-03 (DC Braking Time at Stop).

DC
d1-08 Min. Output Frequency Braking
b2-00 Zero Speed Holding Start Level

Outout e
utpu .

> T

frequency b2-03 ime

DC Braking Time at Stop
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Figure 6.13 DC Braking Time at Stop

Note: When Zero Speed Holding Start Frequency (b2-00) is lower than Minimum Output Frequency (d1-08),
Zero Speed Holding starts at Minimum Output Frequency (d1-08).

o IM/ PM Closed-Loop Vector Control (Al-02 = 3, 5)

Use b2-00 to set the start frequency for Zero Speed Holding at stop. When the output
frequency falls below the b2-00 level, the drive perform Zero Speed Holding for the
durating set in b2-03 (DC Braking Time at Stop)

DC
d1-08 Min. Output Frequency Braking
b2-00 Zero Speed Holding Start Level

Outout e
utpu ,

> T

frequency b2-03 ime

DC Braking Time at Stop
Figure 6.14 Zero Speed Holding at Stop

Note: When Zero Speed Holding Start Frequency (b2-00) is lower than Minimum Output Frequency (d1-08),
Zero Speed Holding starts at Minimum Output Frequency (d1-08).

B b2-01 DCBraking Current

Sets the DC braking current as a percentage of the drive rated current. When the current is set
to more than 30%, the carrier frequency is automatically decreased to 1kHz.

No. Name Setting Range Default

b2-01 DC Braking Current 0 to 100% 30%

The DC Braking current level affects the magnetic field strength to hold the motor shaft. The
higher the current level is set, the higher amount of heat will be generated by the motor.
Therefore do not set this value higher than the level necessary to hold the motor shaft.

B b2-02 DCBraking Time at Start

Sets the DC braking time at start to stop a coasting motor before restarting it or to apply
braking torque at start when a high starting torque is needed. Disabled when set to 0.00.

No. Name Setting Range Default

b2-02 DC Braking Time at Start 0.00t0 99.99 s 0.00s

Note: Attempting to run a coasting motor without using DC Braking or Speed Search may trigger oV (Overvoltage)
or oC (Overcurrent) fault. Use DC Braking to stop the motor or use Speed Search to detect the motor speed before

restarting it

B b2-03 DCBraking Time at Stop
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Sets the DC braking time at stop to stop a motor rotating with high inertia. Disabled when set
to 0.00.

No. Name Setting Range Default

b2-03 DC Braking Time at Stop 0.00t099.99 s 0.50s

b3 Speed Search

The Speed Search function is to detect the actual motor speed driven by the inertia and
starting the motor operation from the current speed directly without a stop. When a
momentary power loss shuts off the drive and causes motor to coast. Speed Search helps the
drive to detect the speed of the coasting motor and restart directly.

The Speed Search method of the drive is current detection type. Follow the settings and
instructions below.

B b3-00 Speed Search Setting

No. Name Setting Range Default
b3-00 Speed Search Setting 0 to 2 0
0 : Disabled
1: Enabled and searched from the highest frequency
2 : Enabled and searched from the frequency command
3 :Retain
4 : Retain

B b3-01 Speed Search Operating Current

Sets the current level as a percentage of the drive rated current below which Speed Search is
deactivated. This parameter normally does not require any change. Lower this current level if
the drive cannot restart the motor.

No. Name Setting Range Default

b3-01 Speed Search Operating Current 0 to 100% 80%

m Db3-02 \Voltage Rocevery Time

Sets the search speed in the output voltage restoring to the time set v / f voltage curve
required

No. Name Setting Range Default
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b3-02 Voltage Rocevery Time 03 ~ 50 0.6s

B D3-03 Retain

B b3-04 Speed search deceleration time

Sets the search speed in the deceleration time (The maximum output frequency to the
minimum output frequency deceleration time) -

No. Name Setting Range Default

b3-04 Speed search deceleration | 0.1 ~ 10.0 20s
time

m b3-05 SearchspeedinV/f

In order to reduce the speed of search output current by the V / f curve calculated by
multiplying the voltage set value b3-05 by adjusting the setting, the speed can be suppressed
search output current.

No. Name Setting Range Default

b3-05 Search speed inV / f 10 ~ 100 100 %

b4 Timer Function

The drive has the independent timer function. To enable this function, assign Timer Input (E1-o
0=52) to multi-function input terminals S1 to S7, and Timer Output (E2-oo=15) to
multi-function output terminals R1, R2, D1-DC and D2-DC. Set on-delay and off-delay time
separately to eliminate the oscillation from sensors.

Set

B Db4-00,b4-01  Timer Function On-Delay and Off-Delay Time

Sets the on-delay and off-delay time to switch on/off the timer output.

No. Name Setting Range Default
b4-00 Timer Function On-Delay Time 0.0 to 3000.0s 0.0s
b4-01 Timer Function Off-Delay Time 0.0 to 3000.0s 0.0s
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m Timer Function Operation

When the timer input closes for longer than the time set to b4-00, the timer switches on. When
the timer input opens for longer than the time set to b4-01, the timer switches off. The Timer
Function operation is illustrated in Figure 6.15.

On (Closed)
Multi-Function ON |_| |_| |_| ON |_| |_| |_| Off (Open)

Input (Timer Input) '

On (Closed)
Off (Open)

Multi-Function Output
(Timer Output)

! ! et

b4-00 b4-01 b4-00 b4-

| | |
| | |
: ON | : ON
| | |

st 1

Figure 6.15 Timer Function Operation

b5 PID Control

PID control utilizes Proportional, Integral and Derivative Control to minimize the deviation
between the PID target and feedback.

m P Control

P control outputs the proportion of P gain and the deviation linearly. With only P control, the
deviation will not fall to 0.

= [ Control

I control outputs the integral of the deviation. This minimizes the deviation between the PID
target and feedback but not suitable for rapid load fluctuations.

s D Control

D control multiplies a time constant with deviation derivative (deviation slope) to predict the
deviation, and then adds this value to the PID input. This utilizes derivative to control the
braking and vibration.

D control tends to cause instability as the interference to deviation signal is larger. Use P
control only when necessary.

m PID Control Operation

See the PID operation illustrated below how the P, T and D output frequency changes when the
deviation between the PID target and feedback is constant.
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PID input

; time
| PID output
i
' | control
PID output D control
P control
~ time
Figure 6.16 PID Operation
m PID Control Applications
PID control can be used in the following applications.
Application Description Sensors Used
Speed Adjusts the machinery speed to the target speed. | Tachometer
Control Synchronizes the machinery speed from other
machinery as the target speed.
Pressure Feeds back pressure date to maintain constant pressure. | Pressure sensor
Control
Fluid Control | Feeds back flow data to keep a constant flow level Flow rate sensor
Temperature | Feeds back temperature data to maintain a constant | Thermistor, thermocoupler
Control temperature by control the fan speed.

m PID Target Input Methods

The PID target can be input according to the methods showed in Table 6.6. If more than one
PID targets are input, it will be selected as per the priority.
Ex. When E3-01=9 (PID Target) and E5-00=2 (PID Target), the signal from terminal A1l will be

selected as the PID target.
Table 6.6 PID Target Input Sources

Priority PID Target Input Settings
Sources
Highest * Terminal Al Set E3-01 to 9 (PID target)
Terminal A2 Set E3-07 to 9 (PID target)
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Terminal RP Set E5-00 to 2 (PID target)

Parameter b5-18 Set b5-17 to 1, and input the PID target to b5-18.

Lowest Modbus Register Set bit 1 in Modbus register 000FH to 1 (PID target
input) and input the target to 0006H.

Note: When both terminal AL and A2 are set to 9 (PID Target), oPEQ7 fault will be triggered.
m PID Feedback Input Methods

There are two input methods. The first is to input one feedback signal for normal PID control.
The second is to input two signals to control the deviation in between.

Normal PID Feedback:

Selects the PID feedback signal in the source listed in Table 6.7.
Table 6.7 PID Feedback Sources

Priorty PID Feedback Source Setting
Higher Terminal Al Set E3-01 to 8 (PID feedback)
Terminal A2 Set E3-07 to 8 (PID feedback)
Lower Terminal RP Set E5-00 to 1 (PID feedback)

Note: Al, A2 if the same is set to 8 (PID feedback value), OPEQ7 (Al parameter setting error) fault will be triggered.
m PID Differential Feedback

Selects the second PID feedback signal used for deviation calculation in Table 6.8. Assigning a

differential feedback input will automatically activate the differential feedback function.
Table 6.8 PID Differential Feedback Sources

PID Differential Feedback Source Settings
Terminal Al Set E3-01 to 10 (differential feedback)
Terminal A2 Set E3-07 to 10 (differential feedback)

Note: When more than one PID feedback differential input source is assigned, oPEQ7 fault will be triggered.

m PID Block Diagram
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Derivative Time (D)
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Figure 6.17 PID Block Diagram

B b5-00 PID Control Setting
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Enables or disables the PID function and selects the PID mode.

No. Name Setting Range Default

b5-00 PID Control Setting Oto5 0

0 : PID Control Disabled

1: Output Frequency = PID Output 1

PID control is enabled. D (Derivative) control the deviation signal (U4-01: PID Input) between
the target and feedback as output frequency.

2 : Output Frequency = PID Output 2

PID control is enabled. D (Derivative) control the feedback signal (U4-05: PID Feedback 2) as
output frequency.

3 : Output Frequency = Frequency Command+ PID Output 1

PID control is enabled. D (Derivative) control the deviation signal (U4-01: PID Input) between
the target and feedback and add the frequency command as output frequency.

4 : Output Frequency = Frequency Command + PID Output 2

PID control is enabled. D (Derivative) control the feedback signal (U4-05: PID Feedback 2) and
add the frequency command as output frequency.

5 : PID Control Disabled
b5-14/b5-15 (PID Sleep) and b5-29/b5-30(PID Wake-up) Enabled
B b5-01 Proportional Gain Setting (P)

Sets the P gain for PID input.
The larger the P gain is set, the smaller the deviation will be, and vice versa. However vibration
may occur if the value if set too high.

No. Name Setting Range Default

b5-01 Proportional Gain Setting (P) 0.00 to 25.00 1.00

B Db5-02 Integral Time Setting (I)

Deviation appears between PID target value and feedback value when using only proportional
control (P). Set integral time (I) to reduce the deviation,.

Sets the time to calculate the integral of the PID input. The shorter the integral time is set, the
faster the deviation will be eliminated, and vice versa. However vibration or overshoot may
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occur if the value if set too high. I control is disabled when b5-02=0.00.

No. Name Setting Range Default
b5-02 Integral Time Setting (I) 0.0 to 3600s 10s
Deviation
Time
PID Control
D Control _- IControl
PID Input -7
&\_éi ___________ P Control
Time
I Control Eliminates Deviation
PID PID
Feedback Feedback l
/\ Target /\ /N Target
Deviation f U
Feedback Feedback
Time Time
Figure 6.18 Relationship between Time and Deviation
B b5-03 Integral Time (I) Limit Setting

Sets the maximum output from the I (integral) control as a percentage of the maximum
frequency (d1-02)

No.

Name

Setting Range

Default

b5-03

Integral Time (I) Limit Setting

0.0 to 100.0%

100.0%

Note: During rapid load fluctuations, PID output may show vibration. Set a limit to suppress the vibration so as to

prevent the equipment damage or motor stall.

B b5-04 Derivative Time (D)

Set this parameter when response improvement is needed.
Sets the time to predict the deviation based on the derivative of the PID input and PID
feedback.. The longer derivative time improves the response but may cause vibration as the
shorter derivative time suppress the overshoot but decrease the response. D control is
disabled when b5-04=0.00.
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No. Name Setting Range Default

b5-04 Derivative Time (D) 0.00 to 10.00s 0.00s

B b5-05 PID Output Limit

Sets the upper limit of output from PID control as a percentage of the maximum frequency.

No. Name Setting Range Default

b5-05 PID Output Limit 0.0 to 100.0% 100.0%

B b5-06 PID Bias Voltage Adjustment

Sets the PID bias voltage adjustment as a percentage of the maximum frequency to add to the
PID control output.

No. Name Setting Range Default
b5-06 PID Bias Voltage Adjustment -100.0 to 0.0%
100.0%

B b5-07 PID Primary Delay Time

Sets the delay time for the PID output filter. Change is normally not required.

No. Name Setting Range Default

b5-07 PID Primary Delay Time 0.00 to 10.00s 0.00s

Note: This parameter is effective to avoid the vibration when abrasion is high and rigidity is low. Increasing this

delay time could reduce the response of the drive.
B b5-08 PID Output Reverse

Sets the reverse for the PID output and decision for the relationship between the target and
feedback

No. Name Setting Range Default

b5-08 PID Output Reverse 01 0

0 : Normal PID Output

A positive PID input causes an increase in the PID output.
1: Reverse PID Output
A positive PID input causes an decrease in the PID output.

B Db5-09 PID Output Gain

Sets a gain to multiply by the PID output. The compensation will be more effective when
b5-00=3 or 4.

No. Name Setting Range Default
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b5-09 PID Output Gain 0.00 to 25.00 1.00

B b5-10 PID Output Reverse Selection

Determines whether or not a negative PID output reverses the drive rotating direction. setting
b5-10 = 1 mandatory when b5-00 =3 or 4

No. Name Setting Range Default

b5-10 PID Output Reverse Selection 01 0

0 : Reverse Disabled

Negative PID output will be limited to 0 and stop the drive.

1 : Reverse Enabled

The drive will run reversely if PID output is negative.

m PID Feedback Low /High Detection

By setting b5-11 PID Feedback Low/High Detection, this detects whether the sensor or the
sensor wiring is broken. Always setting b5-11 this function during PID control so as to avoid
machinery accelerating to the maximum frequency and cause by PID feedback low / high.Or
the pump shut down applications cause by feedback overthe detection value

PID Feedback Low
This will be detected when the value is lower than the set level for longer than the set time.

PID Feedback High
This will be detected when the value is higher than the set level for longer than the set time.

The PID Feedback Low Detection operation is illustrated below. Same way applies to PID
Feedback High Detection.
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Detection Time Detection TIme

Figure 6.19 PID Feedback Low Detection

Set b5-11 to b5-13 for PID Feedback Low Detection, and b5-11, b5-22, b5-23 for PID Feedback
High Detection.

B b5-11 PID Feedback Low /High Detection Selection

Sets the feedback low /high detection and the operation when it is detected.

No. Name Setting Range Default
b5-11 PID Feedback Low /High Detection 0 to 7 0
Selection

0 : Multi-Function Output Only

A multi-function output set for E2-oo= 40 (PID feedback low) will be triggered if the PID
feedback value is lower than the detection level set to b5-12 for longer than the detection time
set to b5-13

A multi-function output set for E2-oo= 41 (PID feedback high) will be triggered if the PID
feedback value is higher than the detection level set to b5-22 for longer than the detection
time set to b5-23

No alarm or fault will be triggered. The drive will continue operation. The output resets when
the PID feedback value returns to the normal range.

1: Feedback Low /High Alarm

A FbL (PID feedback low) alarm and a multi-function output set for E2-oo= 40 (PID feedback
low) will be triggered if the PID feedback value is lower than the detection level set to b5-12
for longer than the detection time set to b5-13, the keypad

A FbH (PID feedback high) alarm and a multi-function output set for E2-oo= 41 (PID feedback
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high) will be triggered if the PID feedback value is higher than the detection level set to b5-22
for longer than the detection time set to b5-23

A multi-function output set for E2-oo=13 (alarm) will be triggered in either event. The drive
will continue operation. The alarm resets when the PID feedback value returns to the normal
range.

2 : Feedback Low /High Fault

A FbL (PID feedback low) fault will be triggered if the PID feedback value is lower than the
detection level set to b5-12 for longer than the detection time set to b5-13, the keypad

A FbH (PID feedback high) fault will be triggered if the PID feedback value is higher than the
detection level set to b5-22 for longer than the detection time set to b5-23

A multi-function output set for E2-oo=11 ( fault) will be triggered in either event to cause the
drive to stop the motor.

3 : Multi-Function Output only, even if PID is Disabled

Same as b5-11= 0. Detection remains active when PID is disabled by a digital input (E1-oo=
46).

4 : Feedback Failure Alarm, ever if PID is Disabled

Same action as b5-11=1. Detection remains active when PID is disabled by a digital input

(E1-oo= 46).

5 : Feedback Failure Fault even if PID is Disabled

Same action as b5-11=2. Detection remains active when PID is disabled by a digital input
(E1-oo= 46).

6 : Multi-Function Output, it continue to operate and light failure is not displayed

A feedback loss condition is detected when the PID feedback value falls below the value set in
parameter b5-12 (PID feedback loss detection level) for the time set in parameter b5-13 (PID
feedback loss detection time), E2- oo = 40 terminal set is closed

A feedback loss condition is detected when the PID feedback value falls over the value set in
parameter b5-22 (PID feedback loss detection level) for the time set in parameter b5-23 (PID
feedback loss detection time), E2- oo = 41 terminal set is closed

The invertor continues to operate. When the feedback value is not lost within the detection
range, the output will be reset.

7 . Multi-Function Output Only (Detection of non-operation is still valid)
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Function 7 with the function O, the difference lies in the function 0 must detect valid in
operation, function 7 in the non-operation effectively

B b5-12 PID Feedback Low Detection Level

Sets the PID feedback level used for detection. When the PID feedback falls below this level for
longer than the time set to b5-14, PID feedback loss will be detected.

No. Name Setting Range Default

b5-12 PID Feedback Low Detection Level 0 to 100% 0%

B b5-13 PID Feedback Low Detection Time

Sets the PID feedback time used for detection. When the PID feedback falls below the level set
to b5-13 for longer than this time, PID feedback loss will be detected.

No. Name Setting Range Default
b5-13 PID Feedback Low Detection Time 00 to 255s 10s
B PID Sleep

PID Sleep operation is illustrated below.

PID Output

b5-14 PID Sleep
StartLevel ~ 77T T T T TR T T :' ________ T
| |
| |

|
| | |
Sleep Delay Time —®! b5-15 |&— —>» Db5-15 :<_S!eep Delay
Internal Run | | | Time

Command

External Run
Command

Run Stop

Run Command Enabled

During Run
Continues to Output “During Run”

Figure 6.20 PID Sleep Operation

Notes for PID Sleep function

The Stopping Method for PID Sleep function is determined by b1-02
Set the PID Sleep function in b5-14 and b5-15.

B Db5-14 PID Sleep Start Level

Sets the frequency level used to trigger PID Sleep.
PID Sleep will be triggered when the PID output or frequency command falls below the level
set to b5-14 for the time longer than the time set to b5-15.
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No. Name Setting Range Default

b5-14 PID Sleep Start Level 0.0Hzto <1> 0.0 Hz

<1> The upper limit is determined by the values set to d1-02 (Maximum Output Frequency) and L2-00 (Frequency
Command Upper Limit).

B b5-15 PID Sleep Delay Time

Sets the delay time used to activate/deactivate the PID Sleep function, If b5-15 is set to 0.0s,
the PID sleep function does not operate

No. Name Setting Range Default

b5-15 PID Sleep Delay Time 00 to 255s 00s

B b5-16 PID Acc./Dec. Time

The PID Acc. /Dec. time is used for the PID target.
When the PID target changes quickly, the normal Cl-oo Acc. time decreases the response
since it is applied after the PID output. This PID Acc./Dec. time prevents the overshoot,
undershoot and hunting caused by the decreased response. In addition, set a lower value to
parameter group C1 to avoid hunting. This parameter will be disabled if a multi-function input
is assigned to E1-oo= 49 (PID Soft-Start On/Off).

No. Name Setting Range Default

b5-16 PID Acc./Dec. Time 0.0 to 200s 0.0s

B b5-17 PID Target Selection

Enables or disables b5-18 for PID target.

No. Name Setting Range Default

b5-17 PID Target Selection 01 0

0: PID Target Disabled

The value set to b5-18 is disabled.
1: PID Target Enabled
The value set to b5-18 is enabled.

B Db5-18 PID Target Value

When b5-17 = 1, if at the same time and no one analog input is set to PID target value, this
parameter is the PID target

No. Name Setting Range Default

b5-18 PID Target Value 0.00 to 100.00% 0.00%
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B Db5-19 PID Target Value Units

Sets the display units for b5-18, U4-00 ( PID Feedback) and U4-03 ( PID Target).

No. Name Setting Range Default
b5-19 PID Target Value Units 0 to 3 1
0: Hz

Displays the PID target in 0.01 Hz units.

1: 0.01%

Displays the PID target as a percentage of maximum frequency.

2: r/min

Displays the PID target in r/min. Number of Motor Poles must be set
3: User Defined

Displays the PID target in the units defined by b5-24 and b5-25
B b5- 20 PID Output Lower Limit
Sets the minimum possible PID controller output as a percentage of the maximum output

frequency (d1-02). The lower limit is disabled when set to 0.00%

No. Name Setting Range Default

b5-20 PID Output Limit -100.0 ~ 100.0% 0.0%

B b5- 21 PID Input Limit

Sets the maximum allowed PID input as a percentage of the maximum output frequency
(d1-02). Parameter b5-21 acts as a bipolar limit.

No. Name Setting Range Default

b5-21 PID Input Limit 0.0 ~ 1000.0% 1000.0%

B b5-22 PID Feedback High Detection Level

Sets the level for PID feedback high detection as a percentage of the maximum output
frequency.

PID feedback high will be detected when the feedback exceeds the level set in b5-22 for longer
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than the time set in b5-23.

No. Name Setting Range Default

b5-22 PID Feedback High Detection Level 0 to 100% 100%

B b5-23 PID Feedback High Detection Time

Sets the time for PID feedback high detection. PID feedback high will be detected when the
feedback exceeds the level set in b5-22 for longer than the time set in b5-23.

No. Name Setting Range Default

b5-23 PID Feedback High Detection Time 0 to 255s 10s

B Db5- 24/b5- 25 PID Target Display Value/ PID Target Display Digits

When b5-19=3, b5-24 and b5-25 set a user-defined display for the PID feedback and target in
U4-00 and U4-03. When b5-19#3, parameters b5-24 and b5-25 cannot be edited.

b5-24 Sets the display value when run at the maximum frequency.

b5-25 Sets the number of decimal places to display..

No. Name Setting Range Default
b5-24 PID Target Display Value 1 to 60000 Determined by b5-19
b5-25 PID Target Display Digits 0 to 3 Determined by b5-19

0: No Decimal Places
1: 1 Decimal Place

2 : 2 Decimal Places
3: 3 Decimal Places

PID Fine-Tuning
Follow the following instructions when the PID control parameters are set.

Overshoot Suppression
When an overshoot occurs, reduce the derivative time set to b5-04 and increase the integral
time set to b5-02.

Stability after Overshoot.

To immediately achieve stability after an overshoot, increase the derivative time set to b5-04
and reduce the integral time set to b5-02.

Long Cycle Oscillation Suppression

If the oscillation cycle is longer than the integral time set to b5-02, increase the time as the
integral operation is too strong.
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Short Cycle Oscillation Suppression

If the oscillation cycle is almost the same as the derivative time set to b5-04, reduce the time as
the derivative operation is too strong.

If even 0.00 derivative time (D control disabled) cannot suppress the oscillation, reduce the P
Gain set to b5-01 or increase the PID Primary Delay Time set to b5-07.

B b5- 26 Frequency Reference Monitor Content During PID

Sets the content of the frequency reference monitor display (U4-08) when PID control is

active.
No. Name Setting Range Default
b5-26 Frequency Reference Monitor Content 0 -1 0
During PID

0: Frequency Reference after PID

Monitor U4-08 displays the frequency reference increased or reduced for the PID output.
1: Frequency Reference

Monitor U4-08 displays the frequency reference value.

B b5-27 PID Output Reverse Selection 2

Determines whether a negative PID output reverses the direction of drive operation. When the
PID function is used to trim the frequency reference (b5-00 = 3 or 4), this parameter has no
effect and the PID output will not be limited -

No. Name Setting Range Default

b5-27 PID Output Reverse Selection 2 0 -1 1

Note : Setin b1-03 for the stop reverse, set b5-27 is ignored

0: Reverse Disabled

Negative PID output will be limited to 0 and the drive output will be stopped.
1: Reverse Enabled

Negative PID output will cause the drive to run in the opposite direction.

B Db5-28 PID Disconnection Output Frequency

When a PID feedback disconnection alarm occurs(FbL), the drive will run at the frequency set
to b5-28, and return to PID control when disconnection alarm is reset.

No. Name Setting Range Default

b5-28 PID Disconnection Output Frequency | 0.0Hz to <1> 30.0 Hz

<1> The upper limit is determined by the values set to d1-02 (Maximum Output Frequency), d1-13 (Motor 2
Maximum Output Frequency) and L2-00 (Frequency Command Upper Limit).
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B b5-29 PID Wake-up Level

Sets the PID Wake-up level

No.

Name

Setting Range

Default

b5-29

PID Wake-up Level

0.0Hz~<1>

0.0Hz

<1> Upper limit will be based on the parameter setting d1-02 (maximum output frequency of the
motor 1), d1-13 (motor 2 maximum output frequency) and L2-00 (upper limit frequency command)
to change the setting

B b5-30 PID Wake-up deley time

No.

Name

Setting Range

Default

b5-30

PID Wake-up deley time

00 ~ 2555

0.0s

b6 DWELL

The Dwell function temporarily holds the frequency command to prevent speed loss when

starting and stopping a heavy load. When driving a PM motor, the pause reduces the

oscillations during acceleration. The Dwell function is illustrated below.

Note: When using Dwell at stop, set b1-02 (Stopping Method Selection) to 0 (Ramp to Stop).

Run

Command

Output
Frequency

OFF

ON

OFF

1 b6-00

b6-02 §

- -

b6-01

- -

b6-03

Figure 6.21 Dwell Function at Start and Stop
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B b6-00/b6-01 Dwell Frequency and time at Start

Sets the frequency to b6-00 used to be held for the time set in b6-01 during acceleration.

No. Name Setting Range Default
b6-00 Dwell Frequency at Start 00Hz to <1> 0.0 Hz
b6-01 Dwell time at Start 00 to 100s 0.0s

<1> The upper limit is determined by the values set to d1-02 (Maximum Output Frequency), d1-13 (Motor 2
Maximum Output Frequency) and L2-00 (Frequency Command Upper Limit)

B b6-02/b6-03 Dwell Frequency and time at Stop

Sets the frequency to b6-02 used to be held for the time set in b6-03 during deceleration.

No. Name Setting Range Default
b6-02 Dwell Frequency at Stop 00 to <1> 0.0 Hz
b6-03 Dwell time at Stop 00 to 100s 00s

<1> The upper limit is determined by the values set to d1-02 (Maximum Output Frequency), d1-13 (Motor 2
Maximum Output Frequency) and L2-00 (Frequency Command Upper Limit)

b9  Position Control / Zero Speed Holding

B b9-02 Zero Speed Holding On/ Off

the control mode V / f control and SVC (A1-02 = 0, 1), if the DC braking function is turned zero
speed, and when the operation command, but the frequency is less than zero speed Level, the
system will use direct current dynamic braking torque to the output

No. Name Setting Range Default

b9-02 Zero Speed Holding On/ Off 0~1 0

0 : Zero Speed Holding Disabled.

Drive coasts to stop when the frequency is zero.

1 : Zero Speed Holding Enabled.

Zero Speed Holding starts when the frequency is zero. The holding current is set in b2-01 and
it will be limited to below 20% of the drive rated current.

B  b9-03 Zero Speed Holding Time

Sets the Zero Speed Holding time.

No. Name Setting Range Default

b9-03 Zero Speed Holding Time 0.00 ~99.99 s 0.10s

Drive will coast to stop when the Zero Speed Holding time is longer than this setting. Set 00.00 to

disable Zero Speed Holding or set 99.99 to enable this function continuesely
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6.3 Group C,

A

Run command

Freguency
Reference

Zero speed level
(THe larger of 01-08 or 07-06)

>t

DC Injection Braking

( 20% max. )

» t

Position Control / Zero Speed Holding

Tuning

C1 Acceleration and Deceleration Time

B C1-00toCl-07 Acceleration and Deceleration Times 1to 4

Four different acceleration and deceleration times can be set in the drive by multi-function
input terminals, motor selection or switched during run.

Set the acceleration time to determine the time needed to accelerate from OHz to the
maximum frequency (d1-02). Set the deceleration time to determine the time needed to
decelerate from the maximum frequency (d1-02) to OHz.

C1-00 and C1-01 are the active acceleration and deceleration times by default.

No. Name Setting Range Default
C1-00 Acceleration Time 1 0.0 to 6000.0s 10.0s
C1-01 Deceleration Time 1 <1>
C1-02 Acceleration Time 2
C1-03 Deceleration Time 2
C1-04 Acceleration Time 3

(Acceleration Time 1 for Motor 2)
C1-05 Deceleration Time 3
(Deceleration Time 1 for Motor 2)
C1-06 Acceleration Time 4
(Acceleration Time 2 for Motor 2)
C1-07 Deceleration Time 4
(Deceleration Time 2 for Motor 2)
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<1> The setting range of Acc./Dec is changed according to the setting of C1-09 (Acc./Dec. Time Unit Selection).
When C1-09 = 0 (0.01 second), then the setting range is 0.00 to 600.00 (s).

o Switching Acceleration Times by Multi-Function Input

C1-00 and C1-01 are the active acceleration and deceleration times by default. Enable C1-02
to C1-07 by El-oo (Multi-Function Digital Inputs)= 16 (Acc./Dec. Time Selection 1) and

17(Acc./Dec. Time Selection 2). Refer to Table 6.9.
Table 6.9 Acc./Dec. Times Selection by Multi-Function Input

Acc./Dec. Time Selection 1 | Acc./Dec Time Selection 2 Active Times
El-oo= 16 El-oo=17 Acceleration Deceleration
0 (Open) 0 (Open) C1-00 C1-01
1 (Closed) 0 (Open) C1-02 C1-03
0 (Open) 1 (Closed) C1-04 C1-05
1 (Closed) 1 (Closed) C1-06 C1-07

Figure 6.21 illustrates an operation example for changing acceleration and deceleration times. b1-02

(Stopping Method Selection) = 0 (Ramp to Stop).

C1-00 €1-01 C1-03 c1.04 G105 C1-07
Acc. Time 1 Dec. Time 1Cl 0 Dec.Time2 .~ "L -Dec.Time3 Dec. Time 4
- : C1-06
! / Acc. Time 2 ¢ C1-01 l Acc. Time 4 J C1-01
Output | \ ™~ Dec. Time | \ ™~ Dec. Time 1
|
Frequency ! ! ! ¥ ! ! ! ¥
: [ | [
——— A ——
' [ ' Lo ' | ' Lo
| 1 | | | | | |
' [ ' Lo ' | ' b
! | ' Lo ' | ' Lo
| |
| |
FWD/REV Run ON OFF ON | OFF ON OFF ON QOFF
Command | ;
| | |
| ! | | !
I : | | :
| | : | |
|
|
Acc./Dec. Time Selection 1 ON | OFF ON OFF
(Terminal S1 to S8, E1-oo =16) | |
|
l .
| |
Acc./Dec. Time Selection 2 ON OFF

(Terminal S1 to S8, E1-oo =17)

Figure 6.21 Operation of Acc./Dec. Time Change by Multi-Function Input
o Switching Acceleration and Deceleration Times by Motor Selection

When setting E1-oo= 51 via a multi-function input, the motor can be switched between 1 and
2 by setting the input terminal On and Off. This function cannot be used for a PM motor.

When motor 1 is selected and E1-oo= 16 (Acc./Dec. Time Selection 1), the acceleration and
deceleration times can be switched between C1-00, C1-01 (Acc./Dec. Time 1) and C1-02, C1-03
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(Acc./Dec. Time 2) for motor 1

When motor 2 is selected and E1-oo= 16 (Acc./Dec. Time Selection 1), the acceleration and
deceleration times can be switched between C1-04, C1-05 (Acc./Dec. Time 1 for Motor 2) and
C1-06, C1-07 (Acc./Dec. Time 2 for Motor 2). Refer to Table 6.10.

Table 6.10 Acc./Dec. Times Selection by Motor Selection

Acc./Dec. Time Selection 1 Motor 1 Selected Motor 2 Selected

El-oo= 16 Acceleration Deceleration Acceleration Deceleration
Open C1-00 Cl-01 C1-04 C1-05
Closed C1-02 C1-03 C1-06 C1-07

Note: Motor cannot be switched in a PM control method.
o Switching Acceleration and Deceleration Times by a Frequency Level

The acceleration and deceleration times can be automatically switched by output frequency.
When Acc./Dec. Time Switch Frequency C1-10 # 0.0 and the frequency is below the
C1-10 level, the drive accelerates and decelerates according to C1-06 and C1-07 (Acc./Dec.
Time 4).

When Acc./Dec. Time Switch Frequency C1-10 # 0.0 and the frequency is above the
C1-10 level, the drive accelerates and decelerates according to C1-00 and C1-01 (Acc./Dec.
Time 1).

When motor 2 is selected via a multi-function input and the frequency is below the C1-10
level, the drive accelerates and decelerates according to C1-06 and C1-07 (Acc./Dec. Time
2 for Motor 2).

When motor 2 is selected via a multi-function input and the frequency is above the C1-10
level, the drive accelerates and decelerates according to C1-04 and C1-05 (Acc./Dec. Time
1 for Motor 2).

Refer to Figure 6.22.
Note: When set E1-oo= 16 (Acc./Dec. Time 1) and 17 (Acc./Dec. Time 2) via multi-function input, the acceleration

and deceleration times override the setting in C1-10. For example, when Acc./Dec. Time 2 is selected, even if the

output frequency exceeds the C1-10 level, the acceleration and deceleration times will not be changed.
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Output Frequency
A

C1-10
Acc./Dec. Time
Switch Frequency

\

[
o <—>:
C1-06 C1-00 C1-01 C1-07

When the output frequency > C1-10, drive follows C1-00, C1-01(Acc./Dec. Time 1)
When the output frequency < C1-10, drive follows C1-06, C1-07(Acc./Dec. Time 4)

Figure 6.22 Operation of Acc./Dec. Time Change by a Frequency Level

M (C1-08 FastStop Time

Sets the deceleration time when E1-oo= 21 (Fast Stop: Normal Open) or 22 (Fast Stop: Normal
Closed). The input terminal does not have to be closed continuously to trigger Fast Stop. It will
trigger Fast Stop even if the closure is momentary. Different from the normal deceleration, the
drive cannot be restarted after entering Fast Stop until completing deceleration, remove the
Fast Stop input and cycling the Run command.

If E2-0o is set to 44 (During Fast Stop), this terminal will close during Fast Stop.

If Fast Stop is the action selected for a fault detection, the Fast Stop time set in this parameter
will be the deceleration time.

No. Name Setting Range Default

C1-08 Fast Stop Time 0.0 to 6000.0s<1> 10.0s

<1> The setting range is determined by the C1-09 (Acc./Dec. Time Unit Selection) setting. When C1-09 = 0, the
setting range is 0.00 to 600.00 (second).

Note: A rapid deceleration will trigger an OVD fault and shut off the drive output causing the motor to coast. To

avoid the motor coasting and to ensure the motor stops safely, always set an appropriate time to this parameter.

B C1-09 Acc./Dec. Time Unit Selection

Set the time scaling for C1-00 to C1-08.

No. Name Setting Range Default
C1-09 Acc./Dec. Time Unit Selection 0,1 1
0: 0.01s

Sets the acceleration and deceleration times in 0.01 second units. The setting range will be

113




0.00 to 600.00 seconds. If 600.1 seconds or more is set to any parameter among C1-00 to
C1-08, C1-09 cannot be set to 0.

1: 0.1s

Sets the acceleration and deceleration times in 0.1 second units. The setting range will be 0.00
to 6000.0 seconds.

B C1-10 Acc./Dec. Time Switch Frequency

Sets the frequency level. The drive will switch the acceleration and deceleration time at this
level.

No. Name Setting Range Default

C1-10 Acc./Dec. Time Switch Frequency 00 to <1><2> 0.0 Hz

<1> In control method of PM Closed-Loop Vector Control, the setting range is 0.0 to 100.0%,. The default setting is
0.0%.

<2> The upper limit is determined by the values set to d1-02 (Maximum Output Frequency) and L2-00 (Frequency
Command Upper Limit)

Note: This parameter will be disabled when 0.0 Hz (0.0%) is set to this parameter. <1> The setting range is
determined by the C1-09 (Acc./Dec. Time Unit Selection) setting. When C1-09 = 0, the setting range is 0.00 to
600.00 (second).

B (C1-11/C1-12 Jog Frequency Acc. / Dec. Time

C1-11 sets the acceleration time from OHz to the Jog frequency command (L1-16). And C1-12
sets the deceleration time from the Jog frequency command (L1-16) to OHz.

No. Name Setting Range Default
C1-11 Jog Frequency Acc. Time
, 0.0to 6000.0s <1> 10.0s
C1l-12 Jog Frequency Dec. Time

<1> The setting range changes depending on the C1-09 setting. When C1-09 = 0 (Units of 0.01s), the range will be
0.00s to 600.00s.
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C2 S-Curve Characteristics

Sets the S-curve characteristics to reduce the shock to the machinery at start and stop. Sets the
S-curve characteristic time at the start and stop of acceleration and deceleration.

B (C2-00toC2-03 S-Curve Characteristic at Start/Stop of Acc./Dec.

Sets the S-curve characteristic time in C2-00 to C2-03.

No. Name Setting Range Default

C2-00 S-Curve Characteristic at Acc.
Start

C2-01 S-Curve Characteristic at Acc.
End

— 0.00 to 10.00s 0.20s
C2-02 S-Curve Characteristic at Dec.

Start

C2-03 S-Curve Characteristic at Dec.
End

S-curve characteristics are illustrated below.

ON OFF

Forward

OFF ON

Reverse

7 C2-01 €2-02°

Output “c2-00 C2-03iN
Frequency o

N\ €201 €202

Figure 6.23 S-Curve Characteristics during Forward and Reverse
Setting the S-curve will increase the actual acceleration and deceleration times.
Actual acceleration time= acceleration time setting+(C2-00+C2-01) / 2
Actual deceleration time=deceleration time setting +(C2-02+C2-03) / 2

C3 Torque Compensation
The torque compensation is to enlarge the torque by increasing the output voltage when

larger load is applied. The drive detects the increased amount of the load by the output
current and adjusts the control with higher output voltage.

Note: Check if the motor parameters and the V/F pattern are set correctly before setting the torque compensation.
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W C3-00 Torque Compensation Gain

Sets the gain for the motor 1 Torque compensation.

No. Name Setting Range Default

C3-00 Torque Compensation Gain 0.00 to 250 Determined by A1-02

o Torque Compensation in Closed-Loop and Open-Loop V/F Control

The drive calculates the voltage loss on the output side using the output voltage and the
d2-04 (Motor Line-to-Line Resistance) value, and improves the torque when it is insufficient
during start or running at low speed.

Compensation voltage=Motor primary voltage loss x C3-00.

o Torque Compensation in Open-Loop Vector Control, PM Open-Loop Vector Control

The motor excitation currents d-axis and qg-axis are controlled separately. Torque
compensation affects g-axis current only.
Compensation voltage= g-axis voltage compensation (calculated by g-axis current) x C3-00

Adjustment:

Normally there is no need to change this parameter setting. However, adjust this setting by
scaling of 0.05 in the following situations.

Increase the setting when using a long motor cable

Decrease the setting when the motor oscillates

During running at low speed, adjust C3-00 to keep the output current below the drive

rated current
Note:

Do not change the setting in Open-Loop Vector Control as it will reduce the torque accuracy.
Do not change the setting in PM Open-Loop Vector Control as an excessive setting value could cause

overcompensation and motor oscillation.
B (C3-02 Torque Compensation Primary Delay Time

Sets the Torque compensation primary delay time.

No. Name Setting Range Default
C3-02 Torque Compensation Primary 0 to 10000 ms Determined by A1-02
Delay Time
Adjustment:

Normally there is no need to change this parameter setting. However, adjust this setting by in
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the following situations.
Increase the setting when the motor oscillates
Decrease the setting when the response is slow

C5 Slip Compensation

The heavier the load is at IM motors, the slower the motor speed is. The Slip Compensation

function can improve the speed accuracy in such situations.
Note: Check if the settings of d2-00 (Motor Rated Current), d2-01 (Motor Rated Slip) and d2-02 (Motor No-Load

Current) are correct before adjusting this parameter. It is automatically set by Auto-Tuning in Open-Loop Vector

Control.
B (C5-00 Slip Compensation Gain

Sets the slip compensation gain to improve the speed accuracy for heavy loads. Normally
there is no need to change this parameter. However, adjust the setting in the following
situations.

Increase the setting if the motor speed is lower than the frequency command.

Decrease the setting if the motor speed is higher than the frequency command.

No. Name Setting Range Default

C5-00 Slip Compensation Gain 00 to 25 Determined by A1-02

Note: When A1-02 = 0 (Open-Loop V/F Control), the default setting is 0.0. When A1-02 = 0 (Open-Loop Vector
Control), the default setting is 1.0.

B C5-01 Slip Compensation Primary Delay Time

Sets the slip compensation primary delay time to stabilize the motor speed or to improve the
speed response. Normally there is no need to change this parameter. However, adjust the
setting in the following situations.

Decrease the setting if the slip compensation response is too slow.

Increase the setting if the motor speed is unstable.

No. Name Setting Range Default
C5-01 Slip Compensation Primary Delay 0 to 10000 ms Determined by A1-02
Time

Note: When A1-02 = 0 (Open-Loop V/F Control), the default setting is 2.000 s. When A1-02 = 0 (Open-Loop Vector
Control), the default setting is 0.200 s.
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B C5-02 Slip Compensation Limit

Sets the maximum slip compensation as percentage of the rated slip for motor 1.

No.

Name

Setting Range

Default

C5-02

Slip Compensation Limit

0 to 250%

200%

The slip compensation limit is constant within the constant torque range (frequency command
< d1-04). In the output range (frequency command = d1-04), it is increased based on the
setting in this parameter and the output frequency as shown in the following figure.

d1-02

———— X (C5-02

d1-04

C5-02

Output

d1-04

Base Frequency

d1-02

Frequency

Maximum Output

Frequency

Figure 6.31 Slip Compensation Limit

C6 Carrier Frequency

B C6-00 Carrier Frequency Selection

Sets the switching frequency of the drive output transistors. Adjust this setting to reduce

audible noise and leakage current.

Note:

1. Ifthislevel is set higher than the default setting, the drive rated current will be decreased. Refer to Table 6.11 on

page 107.

2. The default setting is 2 in PM motor control, 8 (8kHz) in IM motor HD mode and 2 (2kHz) in IM motor ND mode.

No.

Name

Setting Range

Default

C6-00

Carrier Frequency Selection

0 to 15
Determined by

difference power

machine. Please see the

table below

Determined by A1-02
and 02-03. Once A1-06
is redefined, the default

will be changed

accordingly
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C6-00 Carrier Frequency C6-00 Carrier Frequency C6-00 Carrier Frequency
0 Determined by C6-01 6 6 kHz 12 12kHz
to C6-03
1 Retain 7 kHz 13 13 kHz
2 2 kHz 8 kHz 14 14kHz
3 3 kHz 9 kHz 15 15kHz
4 4 kHz 10 10 kHz
5 5 kHz 11 11 kHz
400V three phase
Frame FO F1 F2 F3 F4 F5 F6 F7
HP 05| 1 2 (3 75110 (15(20| 25 |30[40|50|60 (75| 100 | 125 | 150
kw 041|075 |15|22(37|55|75|11|15|185|22|30|37|45|55| 75 | 90 | 110
Carrier Frequency
kH2) 2~12 2~12 { 2~12 |1~15] 1~15 |1~15] 1~12 1~10
Carrier default (HD) | 8 8 8 | 8 8 18|88 8 8 6|6|6]| 5 5 5
Carrier default (ND) 2 2 2
Setting Carrier Frequency
Situation Solution

Speed and torque fluctuate at low speeds

The drive noise affects peripheral devices

Excessive leakage current from the drive

Cable connecting the drive and motor is too

long<1>

Lower the carrier frequency

Loud noise from the motor

Increase the carrier frequency <2>

<1> If the cable is too long, lower the carrier frequency according to the follow instructions.

<2> If ND mode is selected in A1-06, the default carrier frequency is 8kHz which is very close to the setting of 2kHz

The carrier frequency can be increased in ND mode. However the higher the setting is, the smaller the current will

be.

Cable Length

Less than 50 m

Less than 100 m

More than 100 m

C6-00

2 to 16 (excluding 16 kHz)

2to

5

2

Note: In PM Open-Loop Vector ControlP (A1-02=5), make sure the cable connecting the drive and motor is less

than 100 meters.

B (C6-01/C6-02/ C6-03 Maximum / Minimum Carrier Frequency / Carrier Frequency
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Proportional Gain
Set 0 to parameter 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

frequency.
No. Name Setting Range Default
C6-01 Maximum Carrier Frequency Determined by C6-00 Determined by C6-00
C6-02 Minimum Carrier Frequency Determined by C6-00
C6-03 Carrier Frequency Proportional 0 to 99<1>
Gain

<1> This setting is only enabled when C6-00=0.
o Setting a Fixed Carrier Frequency

C6-01 can be adjusted within the setting range when C6-00 is set to 0.
Set the same value in C6-01 and C6-02 in control methods other than V/F Control.

o Setting a Variable Carrier Frequency (Only for V/F Control)

In V/F Control, the carrier frequency can be set up to change linearly with the output frequency
by setting C6-01, C6-02 and C6-03 as shown in Figure 6.33.

Carrier Frequency
A

C6-0Lf—mmmmmmm e

Output Frequency
h x C6-03

Output

>
d1-02  Frequency
Maximum Output Frequency

Figure 6.33 Carrier Frequency Changes Based on Output Frequency
Note:
1. When C6-03 > 27 and C6-01 < C6-02, the carrier frequency will be fixed to the value set to C6-01.
2. When C6-03 <7, C6-02 is disabled and the carrier frequency will be fixed to the value set to C6-01.

m (C7-00 Proportional Gain

This gain adjustment depending on the application field, if the load is heavy increase this value,
otherwise reduce this value
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No. Name Setting Range Default

C7-00 Proportional Gain 1~100% Default:30%

6.4 Group L, Frequency Command

L1 Frequency Command

L01-00
Frequency Command 1

b1-00
Frequency Command
Source 1
Co
K =4 |
Pulse Train Input ‘ |
! l
I 3 |
RS-485 Commnunication = }
|
! l
=2 I
External I/O Terminal |—
I ! J
! IMulti-Function O
Terminal A1/A2 =1 . Input
| I E1-00=4 Remote Multi-Step Speed
! 1 ' Local T
oca
L01-00 =0 ! !
Frequency Command 1 | T } }
| T Auxifiary Frequency !
| ! I
,,,,,,,,,,,,,, H
Multi Step
b1-07 Speed 2
Frequency Command *\:\—1
Source 2 Muki Step
3 . | Speeds ¢ | El-oo=9
I i 1Mt Step
! =4 | Frequency Spped 4 Openy
Pulse Train Input ‘ | Command Pee ] Frequency
| I I Command
| I 4~16 !
=3 | 1Multi Step
| 2 | ||
} | Mufti-Step
() } Spee‘d 16
External I/O Terminal |— t - 1
| ! Job Jog Cbmmand
} 1 | Command | 110 M It"St Speed
. = ulti-Ste eel
Terminal A1/A2 ‘ | P
| |
|
|
|
|
i
I
i

Figure 6.34 Frequency Command Diagram
B 11-00 to L1-16Frequency Command 1 to 16 and Jog Frequency Command

The drive allows the user to switch between up to 16 frequency commands and 1 Jog
frequency command. The drive uses the selected acceleration and deceleration times when
switching between each frequency command.

The Job frequency command overrides frequency command 1 to 16.

No. Name Setting Range Default
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L1-00 to L1-15 Frequency Command 0.00Hz to <1> L1-00 5.00Hz
lto 16 <2> <3> L1-01 8.00Hz
L1-02 10.00Hz
L1-03 12.00Hz
L1-04 15.00Hz
L1-05 20.00Hz
L1-06 25.00Hz
L1-07 30.00H7
L1-08 35.00Hz
L1-09 40.00Hz
L1-10 42.00Hz
L1-11 45.00Hz
L1-12 50.00Hz
L1-13 50.00Hz
L1-14 50.00Hz
L1-15 50.00Hz

L1-16 Jog Frequency Command 0.00Hz to <1> 6.00 Hz <2>

<2> <3>

<1> The upper limit is determined by d1-02 (Maximum Output Frequency) and L2-00 (Frequency Command Upper
Limit).

<2> If L2-00 (Frequency Upper Limit) is adjusted, the excessive frequency in L1-00 to L1-15 will be automatically
set to the upper limit determined in L2-00.

o Setting Multi-Step Speed

To assign a multi-step speed command to a multi-function input, set El-oo= 5, 6, 7, 8
(Multi-Step Speed 1, 2, 3, 4). To assign the Jog frequency command to a multi-function input,

set El-oo =9.
Table 6.12 Multi-Step Speed Command and Multi-Function Terminal Combinations

Multi-Step Multi-Step Multi-Step Multi-Step Multi-Step
Speed Speed Speed Speed Speed
Frequency Command
Command 1 | Command 2 | Command 3 | Command 4 | Command 5
El-oo=5 El-oo=6 El-on=7 El-on=8 El-oo=9
Frequency Command 1
. OFF OFF OFF OFF OFF
(L1-00: setin b1-00)
Frequency Command 2
ON OFF OFF OFF OFF
L1-01
Frequency Command 3
OFF ON OFF OFF OFF
L1-02
Frequency Command 4 ON ON OFF OFF OFF
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L1-03

Frequency Command 5

OFF OFF ON OFF OFF
L1-04
Frequency Command 6
ON OFF ON OFF OFF
L1-05
Frequency Command 7
OFF ON ON OFF OFF
L1-06
Frequency Command 8
ON ON ON OFF OFF
L1-07
Frequency Command 9
OFF OFF OFF ON OFF
L1-08
Frequency Command 10
ON OFF OFF ON OFF
L1-09
Frequency Command 11
OFF ON OFF ON OFF
L1-10
Frequency Command 12
ON ON OFF ON OFF
L1-11
Frequency Command 13
OFF OFF ON ON OFF
L1-12
Frequency Command 14
ON OFF ON ON OFF
L1-13
Frequency Command 15
OFF ON ON ON OFF
L1-14
Frequency Command 16
ON ON ON ON OFF
L1-15
Jog Frequency Command
g rreq Yy i i i i ON
L1-16 <1>

<1> The Job frequency command overrides frequency command 1 to 16.
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Frequency Command
Y

|

1

|

I |
Run/Stop Forward |
( Reverse) |
|

|

Multi-Step Speed ON ON ON ON !
Command 1 )

|

|

Multi-Step Speedm m

ON
Command 2
. | ON

Multi-Step Speed

Command 3
Multi-Step Speed

Command 4
Multi-Step Speed

Des

Command 5

|

Figure 6.35 Jog Frequency Command Operation

L2 Frequency Upper/Lower Limit

Sets the upper and lower limits to make sure the motor runs in the range set to prevent
resonance or machinery damage.

B 12-00 Frequency Command Upper Limit

Sets the upper limit as a percentage of the maximum output frequency. Even if a frequency
command higher than this level is entered, the drive will run at the limit set to this parameter.

No. Name Setting Range Default

L2-00 Frequency Command Upper Limit 00 to 110.0% 100.0 %

B 12-01 Frequency Command Lower Limit

Sets the lower limit as a percentage of the maximum output frequency. Even if a frequency
command lower than this level is entered, the drive will run at the limit set to this parameter.

No. Name Setting Range Default

L2-01 Frequency Command Lower Limit 00 to 110.0% 0.0%
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Output

Frequency A
T T T T T T T T T T T T T TTT T T T
L
L2-00—— d ' Frequency Command
! Upper Limit
|
|
Operating |
Range |
|
I Frequency Command
H-01 ol : Lower Limit
|
- | Frequency
Command

Figure 6.36 Frequency Command Upper and Lower Limits

L3 Jump Frequency

B 13-00toL3-03 Jump Frequency 1 to 3/ Jump Frequency Range

Sets the Jump frequency range to avoid operation at the speed causing resonance in the
machinery. If the frequency command falls within a Jump frequency range, the drive will hold
the frequency command at the upper limit of the range until accelerating past this range when
the frequency command rises above that upper limit.

Sets L3-00 to L3-02 to 0.0 Hz to disable Jump frequency.

No. Name Setting Range Default
L3-00 Jump Frequency 1 0.0Hzto <1> 0.0Hz <2>
L3-01 Jump Frequency 2
L3-02 Jump Frequency 3
L3-03 Jump Frequency Range 0.0 ~ 20.0 10Hz <3>

<1> The upper limit is determined by the values set to d1-02 (Maximum Output Frequency), d1-13 (Motor 2
Maximum Output Frequency) and L2-00 (Frequency Command Upper Limit).

<2> In PM Closed-Loop Vector Control, the setting range is 0.0 to 100.0% and the default setting is 0.0% .

<3> In PM Closed-Loop Vector Control, the setting range is 0.0 to 40.0% and the default setting is 1.0% .

The relationship between the output frequency and the Jump frequency is illustrated in the

following figure.
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Output

Frequency
Y A -
requency
Frequency L command
Command b increases
Decreases ! !
| S L3-04
i Jump Frequency
I I / : Range
L l
| | |
/ —»—— 13-04 |
{ A ! iJump Frequencyi
| Range |
i |
| |
7 e 13-04 | i
' Jump Frequency ! !
Y Range v v
L3-00 L3-01 L3-02 Frequency
Jump Frequency 1 Jump Frequency 2 Jump Frequency 3 Command

Figure 6.37 Jump Frequency Operation
Note:
1. The drive will not run at the frequency command or automatically change the frequency command within the
Jump frequency range. The drive will smoothly run according to the acceleration and deceleration times C1-00 and
C1-01.
2. When setting more than one Jump frequency, make sure L3-00 < L3-01 < L3-02.

L4  Up/Down 1, Up/Down 2 and Frequency Command Hold

B 14-00 Up/Down Frequency Command Hold

This parameter is enabled in either of the following conditions.

El-oo=10/11 (Up/Down Command)

El-oo=12/13 (Up/Down 2 Command)
Determines whether or not to save the frequency command or the frequency bias (Up/Down 2)
value when the Stop command is entered or the power supply is shut off.

No. Name Setting Range Default

L4-00 Up/ Down Frequency Command Hold 012 0

0 : Clear Up/ Down Frequency Command at Stop

UP/DOWN commands via multi-function input terminals are enabled to adjust the speed only
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when the drive is running. The frequency command will be reset to 0 Hz when the Stop
command is entered or the drive power supply is shut off.

1 : Save Up/ Down Frequency Command at Stop

UP/DOWN commands via multi-function input terminals are enabled to adjust the speed only
when the drive is running. The frequency command will be saved to L4-03 when the Stop
command is entered. The drive will follow the saved frequency command when restart. To
reset the saved frequency command to 0, enter UP or Down before giving any Run command.

2 : Accept Up/ Down Frequency Command at Stop

UP/DOWN commands via multi-function input terminals are enabled to adjust the speed even
when the drive is not running. The frequency command will be saved to L4-03 when the Stop
command is entered. The drive will follow the saved frequency command when restart.

B 14-01 Frequency Command Bias (Up 2/ Down 2)

Sets the bias used to add to or subtract from the frequency command by Up/Down 2.

No. Name Setting Range Default
L4-01 Frequency Command Bias (Up 2/ 0.00 to 99.99 0.00 Hz
Down 2) Hz

The operation is determined by the set value.

Setting L4-01=0. 00 Hz

When the Up 2 or Down 2 command is enabled, the bias value is increased or decreased using
the acceleration and deceleration times defined by L4-02 (Frequency Command Acc./Dec
Setting) and the acceleration and deceleration times se in C1-00 to C1-07 will be overridden.
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Output
frequency

Bias value is increased
using the acc./dec.times
set to L4-02

Bias /

Up 2
command

Figure 6.38 Up 2/Down 2 Bias when L4-01=0.0 Hz

Setting L4-01 # 0.00 Hz

If the Up 2 or Down 2 command is closed for less than 2 seconds, the bias is increased or
decreased using the acceleration and deceleration times defined by L4-01 (Frequency Command
Bias). If the Up 2 or Down 2 command is closed for more than 2 seconds, the bias is increased
or decreased using the acceleration and deceleration times as Up 1/ Down 1. The frequency
command changes with the acceleration and deceleration times defined by L4-02 (Frequency
Command Acc./Dec Setting).
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Output
frequency

Bias value 1s increased 1n steps as

|
| |
| | defined in d4-02
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| .
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| : | :
: i | |
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Up 2
command
Less Less More
than 2s than 2s than 2s

Figure 6.39 Up 2/Down 2 Bias when L4-01>0.0 Hz
B 14-02 Frequency Command Acc./Dec Setting (Up / Down 2)

Sets the acceleration/deceleration times to increase or decrease the frequency command bias
for Up/Down 2.

No. Name Setting Range Default

L4-02 Frequency Command Acc./Dec 01 0
Setting (Up2 / Down 2)

0 : Current Acc./Dec. Time

The drive uses the currently active acceleration or deceleration time.

1: Acc./Dec. Time 4

The drive uses the C1-06 (Acceleration Time 4) and C1-07 (Deceleration Time 4).

B 14-03 Up/Down Frequency Command Save

No. Name Setting Range Default

L4-03 Up/Down Frequency Command Save 0.00 to <1> 0.00 Hz

<1> The upper limit is determined by the values set to d1-02 (Maximum Output Frequency) and L2-00 (Frequency
Command Upper Limit).
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Saves the frequency command from Up/Down 1 or Up/Down 2. Up/Down 1 and Up/Down 2

cannot be used at the same time. If a multi-function input terminal is assigned to Up/Down 1

and Up/Down 2, an alarm will be triggered.

This parameter is enabled in the following situations.

1. b1l-00 (Frequency Command Selection 1) or b1-07 (Frequency Command Selection 2)=2
(Terminal Up/ Down)

2. El-oo=10/11 (Up/Down Command) or E1-oo= 12/13 (Up/Down 2 Command)

3. L4-00 (Frequency Command Hold)= 1 or 2 (Enabled)

The Up/Down Frequency Command Save can also be given when a Stop command is entered.

B 14-04 Frequency Command Hold

This parameter is enabled when any multi-function terminal is assigned to El-oo= 18
(Acc./Dec. Ramp Hold)

Determines whether or not to save the frequency command when the Stop command is
entered or the power supply is shut off.

No. Name Setting Range Default
L4-04 Frequency Command Hold 01 0
0 : Disabled

The frequency command will be reset to 0 Hz when the Stop command is entered or the drive
power supply is shut off. The active frequency command will be the drive uses when the drive
restarts.

1:Enabled

The frequency command will be saved when the Run command is removed, and remain active
when the drive restarts. However if the input terminal assigned to El-oo= 18 is open when
applying the power supply, the saved frequency command will be reset to 0 Hz.
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Power ON
supply OFF

Forward

Run/ Stop OFF ON OFF ON
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Command :
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y 14-01=0

Hold Hold

Figure 6.40 Frequency Command Hold with Acc./Dec. Hold

Up/Down and Up/Down 2
The frequency command will be saved when the Run command is removed, and remain active

when the drive restarts. To reset the saved frequency command to 0 Hz, enter UP or DOWN
before entering a Run command.

L6 Offset Frequency

B 16-00toL6-02 OffsetFrequency1to3

Sets the offset value as a percentage of the maximum output frequency to add to or subtract
from the frequency command. Select the offset frequency in E1-oo= 53, 54 and 55 (Offset
Frequency 1 to 3). The offset frequency will not add up being minus value and run in a reverse
direction as it is limited by the upper and lower limit.

No. Name Setting Range Default
L6-00 Offset Frequency 1 -100.0 to 0.0%
100.0%
L6-01 Offset Frequency 2 -100.0 to 0.0%
100.0%
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L6-02 Offset Frequency 3 -100.0 to 0.0%
100.0%
Frequency ey Soft-start Frequency
command e command

L6-01 Offset
Frequency 1
(Signed)

L6-02 Offset
Frequency 2
(Signed)

L6-03 Offset
Frequency 3
(Signed)

Multi-function input E1-oo = 53 = ON

+

l\

Multi-function input E1-oo = 54 = ON

»()
+i

+
»
T

l\

Multi-function input E1-oo = 55 = ON

N

+)

l\

Figure 6.41 Offset Frequency Operation
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L7 Automatic operation

Automatic operation function as a multi-speed function extending, self-planning up to 16
segment frequency command in accordance with the user, running direction, running time,
and then automatically changes according to the planning process, in order to meet the
general simple process control, it replace the traditional relay, switches, timers and other
control circuits, this application is suitable for process control required occasion of small
machinery, food machinery, washing equipment

s L100 -] L7-01 }-+{ L7-17] i

Multi-Function

b1-00 =5 Digital Inputs
ey | 0=\ o )
Command | \O ' ' : ' Remote
H H | H
Erlt;c(l)lz;csy ! oo (L2 LT lil 1729 | i |; Frequency
Selection posssna L1-13 |- L7-14 }-+{ L7-30 ] | Command
Command 2 | Local

_Se_c - Hour
0.
J

1

L1-00
Frequency
Command 1

Automatic operation with automatic reset operation by DI program, re-execute the program
via the DI, and DO do with the completion of stage or the program cycle output signal relay

B L7- 00 Automatic operation mode selection

No. Name Setting Range Default
L7-00 Automatic operation mode selection 0~6
0 : Disabled
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1 : One cycle mode, when the mode is end,the motor is stop, and then reset to restart

2 : One cycle mode, when the mode is end,the motor is stop, and then restart from final
program

3 : One cycle mode, the mode is operating to end according to last frequency of program, and
then reset to restart

4 : One cycle mode, the mode is running to end according to last frequency of program, and
then restart from final program

5 : Continuous cycle mode, reset to restart

6 : Continuous cycle mode, restart from final program

m L7-01~16 1%~16" operatingtime

No. Name Setting Range Default
L7-01 ~ 18~16" operating time 0.0 ~ 6000.0s 0.0s
L7-16

Automatic operation of each segment time

B L7-17~32 1%~16" operating direction

No. Name Setting Range Default
L7-17 ~ 1~16" operating direction 0~2 0
L7-32
Automatic operation of each segment direction
0 : Stop
1: Forward
2 : Reverse

B L7-33 The unit of operating time selection

No. Name Setting Range Default
L7-33 The unit of operating time 0~1 0
selection
0: sec
1:hr

Setting Example :

) ) Operating ) .
Frequency Command Operating Time . Automatic Operation Command
Direction
Section 1 L1-00 30.00 L7-01 10.0 L7-17 1 30.00Hz - Forward - 10.0s
Section 2 L1-01 50.00 L7-02 5.0 L7-18 1 50.00Hz - Forward - 5.0s
Section 3 L1-02 10.00 L7-03 30.0 L7-19 1 10.00Hz - Forward - 30.0s
Section 4 L1-03 20.00 L7-04 0.0 L7-20 2 null
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Section 5 L1-04 0.00 L7-05 20.0 L7-21 1 0.00Hz - Stop * 20.0s
Section 6 L1-05 5.00 L7-06 5.0 L7-22 2 5.00Hz - Reverse - 5.0s
Section 7 L1-06 40.00 L7-07 20.0 L7-23 2 40.00Hz - Reverse - 20.0s
Section 8 L1-07 25.00 L7-08 10.0 L7-24 2 25.00Hz - Reverse - 10.0s
Section 9 L1-08 10.00 L7-09 0.0 L7-25 1 null

Section 10 L1-09 5.00 L7-10 0.0 L7-26 1 null

Section11 L1-10 35.00 L7-11 10.0 L7-27 0 0.00Hz - =47 - 10.0s
Section 12 L1-11 50.00 L7-12 10.0 L7-28 1 50.00Hz - Forward - 10.0s
Section 13 L1-12 40.00 L7-13 10.0 L7-29 1 40.00Hz - Forward - 10.0s
Section 14 L1-13 20.00 L7-14 10.0 L7-30 1 20.00Hz - Forward - 10.0s
Section 15 L1-14 10.00 L7-15 10.0 L7-31 1 10.00Hz - Forward - 10.0s
Section 16 L1-15 25.00 L7-16 10.0 L7-32 1 25.00Hz - Forward - 10.0s

Single cycle model - As end, and the machine stop (L7-00:1-~2)
Output Frequency
A
50Hz 50Hz
A0Hz End and Shutdown
30Hz |
(2
|20tz
10Hz 10Hz
0Hz _
40Hz
L7-01 L7-02 L7-03 L7-05 L7-06 L7-07 : L7-08§ 17-11  L7-12 L7-13 L7-14 L7-15 L7-16
Operating
Command
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Single cycle model - As end, operating in the final frequency (L7-00 : 3+ 4)

Operating in the final

Output Frequenc
P quency frequency at the end.

A
50Hz 50Hz
40Hz
30Hz
25Hz
20Hz
10Hz 10Hz
OHz
>
40Hz
L7-01 L7-02 L7-03 L7-05 L7-06 L7-07 L7-08 L7-11 L7-12 L7-13 L7-14 L7-15 L7-16
Operating
Command

Continous cycle model (L7-00:5-6)
With the above parameter set, if L7-08 ~ L7-16 operation time is set to 0.0 seconds

Output Frequency

A The new cycle begins
50Hz 50Hz
30Hz 30Hz
10Hs oHe e
OHz OHz
-
>
5Hz 5Hz
40Hz i 40Hz
L7-01 L7-02 L7-03 L7-05 L7-06 L7-07 L7-01 L7-02 L7-03 L7-05 L7-06 L7-07

Operating
Command I 136



Restart the program resumed (L7-00:1-3-5)

Output Frequency

A

50Hz

30Hz

10Hz

50Hz

30Hz

10Hz

\ OHz

Operating

Command

RUN

STOP

N\

Restart

5Hz

40Hz

25Hz

RUN

Restart the program resumed the stop program (L7-00:2 -4 -6

Output Frequency

)

A
50Hz 50Hz
30Hz
10Hz 10Hz
\ OHz OHz
\ 5Hz
Program
continues 25Hz
40Hz

Operating

Command RUN LSTOP Rl{%



Multi-Function Digital Inputs ( E1-00 ~ E1-06 : 75 )
75 : Reset automatic operation program

Output Frequency Program
Reset
A
50Hz 50Hz 50Hz
40Hz ‘
30Hz 30Hz
10Hz | 10Hz
OHz o
40Hz
L7-01 L7-02 L7-03 L7-01 L7-02 L7-03 L7-05 L7-06 L7-07 : L7»08' L7-11 L7-12 L7-13
Operating
Command
Program Reset I_l
Multi-Function Digital Outputs ( E2-00 ~ E2-02 : 51 - 52)
51 : Automatic operation cycle is completed
52 : Automatic operation phase is completed
Output
Frequency
A New Cycle Start
50Hz 50Hz
30Hz 30Hz [
- | e eseeesea
OHz OHz o
5Hz 5Hz o
40Hz | 40Hz
L7-01 L7-02 L7-03 L7-05 L7-06 L7-07 :L7-01 L7-02 L7-03 L7-05 L7-06 L7-07

_|
L1 | — N W | 5] | — i

—/ /

—>| |<— 250ms ”
=~|=

250ms



6.5 Group d, Motor Parameters

d parameters set the V/F characteristics and motor parameters.

d1 V/F Characteristics

B d1-00 InputVoltage Setting

Sets this parameter to match the input voltage of the drive as the base for detections such as

ov (Overvoltage) and Uv (Undervoltage).
Notice: To ensure the drive protection functions work properly, always set the input voltage of the drive (not
motor) to this parameter. Failure to comply could cause damage to the machinery or injury to personnel.

No. Name Setting Range Default
d1-00<1> Input Voltage Setting 155 to 255V <1> 230V <1>
<1> Thisis fora 200 V AC drive. The value is doubled for a 400 V AC drive.

o Values Related to Drive Input Voltage

The following detection levels are determined by the drive input voltage.

Approximate Values
i P3-04
d1-00 ov P7-13 P2-03 P2-08 P7-13 .
Voltage ) ] ) ) ] (Stall Prevention
setting | Detectio | (DC Braking | (Detection | (Voltage Target ( DC braking Level duri
evel durin
n Level Level) <1> Level) During KEB) operation level ) _ 9
Deceleration)
All 350V
200V ) 410V 395V 190V 260V 395
settings
Setting 2
9 820V 790V 380V 500V 790V 790
400V
400V
Setting <
820V 790V 350V 460 V 700V 790
400V

<1> The braking transistor operation level.
m V/F Pattern Setting( d1-01)

The set V/F pattern determines the output voltage according to the frequency command.
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There are 15 different preset V/F patterns (setting O to E: only the maximum voltage and base
voltage can be changed) and user-defined V/F patterns d1-02 to d1-11 (setting F).

B d1-01 V/F Pattern Selection

Selects 1 V/F pattern from the preset 15 ones or sets the user-defined V/F pattern.

No. Name Setting Range Default

d1-01 V/F Pattern Selection 0to9, AtoF <1> F<2>

<1> This will not be reset by A1-03 (Reset).
<2> In Vector Control, d1-01 =F.

o Preset V/F Pattern Selection (Setting Value 0 to E)
The preset V/F patterns are listed in Table 6.13. Select the appropriate V/F pattern and set to

this parameter. d1-02 to d1-11 cannot be edited.
Note:

1. An improper V/F could cause motor undertorque or increased current because of overexcitation.
2. d1-01 will not be reset by A1-03 (Reset).
Table 6.13 V/F Pattern Selection

Setting . . o

Value Selections Characteristic Applications
0 50 Hz Constant For general purpose applications such as
1 60 Hz Torque conveyors. The torque remains constant
2 60 Hz (with 50 Hz base) regardless of the speed.
3 72 Hz (with 60 Hz base)
4 50 Hz, cube of derate Derated For applications such as fans, pumps and
5 50 Hz, square of derate Torque other derated loads.
6 60 Hz, cube of derate
7 60 Hz, square of derate
3 50 Hz, mid starting torque High Starting | - Long wiring between the drive and motor

Torque (more than 150 m)
9 50 Hz, high starting torque - Large starting torque is required such as
A 60 Hz, mid starting torque elevators.
- AC reactor is installed on the drive output

B 60 Hz, high starting torque side
C 90 Hz (with 60 Hz base) Fixed Output | Constant output voltage when running at
D 120 Hz (with 60 Hz base) 60 Hz and above.
E 180 Hz (with 60 Hz base)

The characteristics of the V/F patterns are illustrated in the following table. The table shows the
V/F patterns for 200V. The voltage will be doubled for 400V.
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Table 6.14 Constant Torque Characteristics (Setting 0 to 3)

Setting = 0 50 Hz Setting =1 60 Hz Setting =2 60 Hz Setting =3 72 Hz
230 230 230 230
v v v v
14 14 14 14
7 feer 7 7 s
0 13 25 50 015 3 60 0 1325 50 60 015 3 60 72
Hz Hz Hy Hz
Table 6.15 Derated Torque Characteristics (Setting 4 to 7)
Setting =4 50 Hz Setting =5 50 Hz Setting =6 60 Hz | Setting =7 60 Hz
230 230 230 230
V V V V
50
0 35
35
8 [ 9 |reen 8 [reeers 9
0 1.3 25 50 0 13 25 50 0 1.3 30 60 0 15 30 60
Hz Hz Hz Hz
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Table 6.16 High Starting Torque Characteristics (Setting 8 to B)

Setting =8 50 Hz Setting =9 50 Hz Setting =A 60 Hz | Setting =B 60 Hz
230 230 230 230
V V \ V
23
23 18
P - i - 1t frr
0 13 25 50 0 1325 50 0 15 30 60 0 15 3 60
Hz Hz Hz Hz
Table 6.17 Fixed Output Characteristics (Setting C to F)
Setting =C 90 Hz Setting =D 120 Hz Setting =E 180 Hz
230 230 230
V v V
14 14 14
7} T T
0 153 60 90 0 153 60 120 0 15 3 60 180
Hz Hz Hz

User-Defined V/F Patterns (Default : F)

When d1-01 = F, d1-02 to d1-11 can be set to create a new pattern. d1-02 to d1-11 will be
same as V/F pattern setting 1 after reset.

m V/F Pattern Settings d1- 02 to d1- 11

When d1-01 < E, the user can use d1-02 to d1-11 to monitor the V/F pattern settings. When
d1-01 = F, d1-02 to d1-11 can be set to create a new pattern as shown in Figure 6.42.

No. Name Setting Range Default

d1-02 Maximum Output Frequency 250 to 400.0 Hz <1>

d1-03 Maximum Voltage 00 to 2550V <3> <1><2>

d1-04 Base Frequency 00 to di1-02 <1>

d1-05 Base Voltage 00 to 2550V <3> |00V<2><3>

d1-06 Middle Output Frequency 00 to di1-02 <1>

d1-07 Middle Output Frequency 00 to 255.0V<3> <1><2>
Voltage

d1-08 Minimum Output Frequency 0.0 to di1-02 <1>

d1-09 Minimum Output Frequency 0.0 to 2550V <3> <1> <2>
Voltage

d1-10 Middle Output Frequency 2 00 to di1-02 0.0 Hz <4>

di-11 Middle Output Frequency 0.0 to 2550V <3> 00 V <2> <3>
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Voltage 2 <4>

<1> The default setting is determined by A1-02 (Control Method Selection). The settings in this table are the
default in Open-Loop V/F Control.

<2>This is the value for a 200 V AC drive. The value for a 400 V AC drive is doubled.

<3>This will be automatically changed in Auto-Tuning (rotational, stationary 1 or 2).

<4> d1-10 and d1-11 will be disabled when setting 0.0.

Output Voltage (V)

di1-03 |- ___
1 |
! !
d1-05 f-—————— o | |
|
| | |
| I I
| ! |
d1-07 |-————————— i | l
| i | |
| ! : |
d1-09 +--- | | | |
| I | I I
! I ! ! !
d1-08 d1-06 d1-04 d1-10 d1-02
Frequency (Hz)

Figure 6.42 V/F Pattern
Note: When setting an user-defined V/F pattern, make sure d1-08 < d1-06 < d1-04 <d1-10<d1-02.

V/F Characteristics for Motor 2

Use d1-13 to d1-22 to set the V/F pattern for motor 2. Refer to 51 for setting multi-function
input terminal when switching motor parameters.

If an multi-function input terminal assigned to E1-oo= 51 switches to motor 2, and A1-02 is set
to 5, 6 or 7, the oPEO6 fault will be triggered.

B d1-23 Mode setting for V/F separation

d1-23 is set by the V / F mode selection, such as d1-23 is set to O is required with d1-01 V / F curve

selection setting is suitable curve

No. Name Setting Range Default
d1-23 Mode setting for V/F separation | 0~2 0
0:V/F
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1:V/F complete separation

2 :V/F half separation 2 : V/F¥ DB ET

B d1-24 Voltage source for V/F separation

No. Name Setting Range Default

dl-24 Voltage source for V/F separation | 0~1 0

0 : Setting by d1-25

1: Analog setting corresponds to the E3-01 or E3-07 = 20

B d1-25 V/FOBIEERSERTE

No. Name Setting Range Default
d1-25 Voltage digital setting for V/ 0V ~ Defined to the | A1-03
F separation rated motor voltage

B di1-26 Voltage rise time of V/F separation

No. Name Setting Range Default

d1-26 Voltage rise time of V/F separation | 0.1s ~ 1000.0s 10.0s

B di1-27 Voltage decline time of V/F separation

No. Name Setting Range Default
d1-27 Voltage decline time of V/F | 0.1s~ 1000.0s 10.0s
separation

V | F separation voltage acceleration time refers to the time the output voltage from 0V to rated motor
voltage acceleration takes Figure t1.
V | F separation voltage deceleration time refers to the output voltage from 0V to accelerate the time it

takes for the motor rated voltage, see figure t2.

Outer Voltage

144
Motor rated voltage

Target voltage



H e

HLAEdE b ————

HisdE | ——— JI-————J——

T P
Actual acceleration time «—> « . .
1 I Actual deceleration time
Setting acceleration time —pl . L
? tl L‘ 2 > Setting deceleration time

B di1-28 Stop mode selection upon V/F separation

No. Name Setting Range Default
dl-28 Stop mode selection upon 0-1 0
V/F separation

0: Frequency and voltage declining to 0 independently

V / F separation in accordance with the output voltage of the voltage deceleration time

(d1-27) down to OV; V / F separation in accordance with the output frequency at the same time

145

Quter



* (c1-01)

B R
i >
. —
Tl A t1 H
!L:Ijlj% d1-27
—>
< CI@. H

1. Frequency declining to 0 after voltage declines to 0

a? Motor Parameters

d2 parameters set the important motor information required to perform optimum motor
control. In open-loop control methods, the motor parameters will be set automatically during
Auto-Tuning. If Auto-Tuning cannot be performed properly, set the parameters manually.

B Motor 1 Parameters

B d2-00 MotorRated Current

Sets the motor rated current according to the motor nameplate. This value determines the
motor protection for torque and will be set automatically during Auto-Tuning.
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No. Name Setting Range Default

d2-00 Motor Rated Current 10 to 200% of drive rated | Determined by 02-03,
current Al-06

Note:

1. If the maximum motor capacity the drive can run is less than 11kW, it will be displayed in units of 0.1A. The
maximum motor capacity the drive can run is determined by A1-06 (ND/HD Mode). Refer to Ch 2.4 on page 15

2. If the d2-00 (Motor Rated Current) setting is lower than the d2-02 (Motor No-Load Current) setting, an oPE02

(Parameter Range Setting Error) error will be triggered . Therefore properly set d2-02.
B d2-01 MotorRated Slip

Sets the motor rated slip. This value determines the slip compensation and will be set
automatically during Auto-Tuning.

No. Name Setting Range Default
d2-01 Motor Rated Slip 0.00 to 60000 Determined by 02-03,
A1-06

B d2- 02 Motor No-Load Current

Sets the motor no-load current when running at no-load voltage and rated frequency. This will
be set automatically during Auto-Tuning. This can also be set according to the no-load current
listed on the motor test report. Contact the motor manufacturer for a test report.

No. Name Setting Range Default
d2-02 Motor No-Load Current 0.0 Ato [d2-00] A Determined by 02-03,
( exclude d2-00) Al1-06

Note: If the maximum motor capacity the drive can run is less than 11kW, it will be displayed in units of 0.1A. The

maximum motor capacity the drive can run is determined by A1-06 (ND/HD Mode). Refer to Ch 2.4 on page 157?.

B d2-03 Number of Motor Poles

Sets the number of motor poles. This will be set automatically during Auto-Tuning.

No. Name Setting Range Default

d2-03 Number of Motor Poles 2 to 48 4

B d2-04 Motor Line-to-Line Resistance

Sets the line-to-line resistance. This will be set automatically during Auto-Tuning. Do not mix
motor line-to-line resistance with resistance for PM motors.
If Auto-Tuning cannot be performed, contact the motor manufacturer for the test report. Use
the line-to-line resistance listed in the rest report to calculate the line-to-line resistance by the
following formula.
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E-type insulation: the resistance value (Q) listed on the test report at 75°C x 0.92
B-type insulation: the resistance value (Q) listed on the test report at 75°C x 0.92
F-type insulation: the resistance value (Q) listed on the test report at 115°C x 0.87

No. Name Setting Range Default
] , _ 0.000 to 65.0000 Determined by 02-03,
d2-04 Motor Line-to-Line Resistance
<1> Al1-06

B d2-05 MotorLeakage Inductance

Sets the voltage drop caused by the motor leakage inductance relative to the motor rated
frequency and current. This will be set automatically during Auto-Tuning.

No. Name Setting Range Default
Determined by 02-03,
d2-05 Motor Leakage Inductance 0.00 to 650.00 mH AL-06

B d2-06 MotorRotor Resistance

Sets the motor rotor resistance. This will be set automatically during Auto-Tuning.

No. Name Setting Range Default
. 0.000 to 65.000Q Determined by 02-03,
d2-06 Motor Rotor Resistance
<1> Al-06

B d2-07 Motor Mutual Inductance

Sets the motor mutual inductance. This will be set automatically during Auto-Tuning.

No. Name Setting Range Default
Determined by 02-03,
d2-07 Motor Mutual Inductance 0.0 to 6500.0mH AL-06

B d2-08 Retain
B d2-09 Retain

B d2-10 Motor Rated Capacity

Sets the motor rated capacity in units of 0.01kW. This will be set automatically during

Auto-Tuning.
No. Name Setting Range Default
d2-10 Motor Rated Capacity 0.00 to 650.00 kW Determined by 02-03

Note: If the maximum motor capacity the drive can run is less than 300kW, it will be displayed in units of 0.01kW. If
the maximum motor capacity the drive can run is more than 300kW, it will be displayed in units of 0.1kW.The

maximum motor capacity the drive can run is determined by A1-06 (ND/HD Mode). Refer to Ch 2.4 on page 15 7.
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m Motor Parameters Manual Setting

Use the information listed on the motor test report and follow the instructions below.

o Motor Rated Current Setting

Enter the rated current written on the motor nameplate to d2-00.

0 Motor Rated Slip Setting

Use the rated speed written on the motor nameplate to calculate the motor rated slip and set
to d2-01.

Motor rated slip = motor rated frequency [Hz]- rated speed ( min™)xnumber of motor poles /
120

o0 Motor No-Load Current Setting

Sets the motor no-load current when running at no-load voltage and rated frequency. This
information is not written on the motor nameplate. Contact the motor manufacturer for the
information.

o Number of Motor Poles Setting

d2-03 is only enabled in Closed-Loop V/F Control and Closed-Loop Vector Control. Enter the
number of motor poles written on the motor nameplate.

O Motor Line-To-Line Resistance Setting

d2-04 will be set automatically during Auto-Tuning. However if Auto-Tuning cannot be
performed, contact the motor manufacturer for the test report. Use the line-to-line resistance
listed in the rest report to calculate the line-to-line resistance by the following formula.

E-type insulation: the resistance value (Q) listed on the test report at 75°C x 0.92

B-type insulation: the resistance value (Q) listed on the test report at 75°C x 0.92

F-type insulation: the resistance value (Q) listed on the test report at 115°C x 0.87

o Motor Leakage Inductance Setting

d2-05 will be set automatically during Auto-Tuning.

o Motor Rotor Resistance and Mutual Inductance Setting

d2-06 and d2-07 will be set automatically during rotational Auto-Tuning.

o Set the Motor Mechanical Loss
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6.6 Group E, Multi-Function Terminals

E1  Multi-Function Digital Inputs

B E1-00to E1l- 07 Terminal S1to S7 Function Selection

Assigns functions to multi-function terminals S1 to S7. Set this parameter according to Table

6.18.
No. Name Setting Range Default
E1-00 Terminal S1 Function _
. 0~75/100~175 | 0:2-Wire Sequence Control (Forward/Stop)
Selection
E1-01 Terminal S2 Function

Selection

0~75/100~175

1: 2-Wire Sequence Control (Forward/Stop)
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E1-02 Terminal S3 Function
. 0~75/100~175 23 : External Fault
Selection
E1-03 Terminal S4 Function
) 0~75/100~175 39: Fault Reset
Selection
E1-04 Terminal S5 Function ,
. 0~75/100~175 5: Multi-Step Speed Command 1
Selection
E1-05 Terminal S6 Function ,
. 0~75/100~175 6: Multi-Step Speed Command 2
Selection
E1-06 Terminal S7 Function
. 0~75/100~175 9: Jog Frequency
Selection

Notel. Digital input terminals if necessary reverse input function, parameter settings can be selected for
its hundreds digit 1 can be realized
EX: Forward / stop selection for the N ~ C mode, the parameter can be set to 100.

Note2. Parameters option contains 2 ~ 23 to 38,select N -~ C modes

Table 6.18
Setting Functions Setting Functions
0 2-Wire Sequence Control 41 Multi-Function Analog Input Selection
(Forward/Stop) (Terminal Al and A2)
1 2-Wire Sequence Control ,
(Reverse/Stop) 42 Retain
2 3-Wire Sequence 43 Retain
3 Local/Remote Selection 44 Retain
4 Command Source 1/2 Selection 45 Communication Mode
5 Multi-Step Speed Command 1 46 PID Disable
6 Multi-Step Speed Command 2 47 PID Integral Reset
7 Multi-Step Speed Command 3 48 PID Integral Hold
8 Multi-Step Speed Command 4 49 PID Soft-Start On/Off
9 Jog Frequency 50 PID Input Characteristics Switch
10 Up Command 51 Retain
11 Down Command 52 Timer Input
12 Up2 Command 53 Offset Frequency 1
13 Down2 Command 54 Offset Frequency 2
14 FJOG Command 55 Offset Frequency 3
15 RJOG Command 56 Retain
16 Acc./Dec. Time Selection 1 57 KEB Command 1 (Normal Open)
17 Acc./Dec. Time Selection 2 58 Retain
18 Acc./Dec. Ramp Hold 59 Retain
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19 Baseblock Command 60 Program Lockout

20 Retain 61 Analog Frequency Command Hold
21 Fast Stop 62 Retain

22 Retain 63 External Speed Search Command
23 External Fault 1 64 Retain

24 External Fault 2 65 DC Braking

25 External Fault 3 66 Retain

26 External Fault 4 67 Retain

27 External Fault 5 68 Retain

28 External Fault 6 69 Drive Enabled

29 External Fault 7 70 Retain

30 External Fault 8 71 Retain

31 External Fault 9 72 Retain

32 External Fault 10 73 Retain

33 External Fault 11 74 S7 is set to pulse input or PWM
34 External Fault 12 75 Reset automatic operation program
35 External Fault 13

36 External Fault 14

37 External Fault 15

38 External Fault 16

39 Fault Reset

40 oH2 (AC drive Overheat Alarm)

0: Forward/ Stop
1: Reverse/ Stop

2 : 3-Wire Sequence Control

The multi-function input terminal S3 to S7 can be assigned to 3-Wire Sequence Control to be
the input terminal for Forward/ Reverse Command. And terminals S1 and S2 will be
automatically assigned to Run and Stop command separately.

When terminal S1 (Run command) closes for longer than 2ms, the drive runs the motor. When
terminal S2 (Stop command) opens for even an instant, the drive stops the motor. When the
input terminal assigned to 3-wire sequence control opens, the drive runs in forward direction,
and when it is closed, the drive runs in reverse direction.
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Note:

AV Drive

Stop Switch Run Switch
(Normal Closed)) (Normal Open)

\'} { 51 Run command (Runs when closed)
52 Stop command (Stops when open)
55 FWD/REV (Multi-function input ) (E1-

04=2)
|

sC Sequence control input common

Table 6.44 3-Wire Sequence Wiring Diagram

—»} }4— 2 ms minimum

Runcommand | [ Either ONorOFF T
L
Stop Command| i [ [ OFF (stop)
t | |
| | |
| 1 |
Forwardy/ revers% (OFF (forward) [ ON (reverse) | |
command T | !
| | |
| | |
: : :
| i w
Motor speed f } i >
|
‘ \—/ }
| | | | |
} I | I
Stop Forward J‘ Reverse J‘Stop‘}‘ Forward
> > >

Table 6.45 3-Wire Sequence Operation

1. When entering a Run command, close the terminal for minimum 2 ms.

2. If the Run command is active at power up and b1-10 (Run Command at Power up)= 0 (Ignore), the protection will

be triggered and LED indicator will flash. Set b1-10 (Run Command at Power up)=1 (Accept) to accept an active Run

command at power up.

WARNING! Safety during Machinery Restart

Make sure wiring for Run/ Stop and safety circuits are correct and check if the machinery is normal after

applying power to the drive. Improper wiring could cause inquiry due to machinery sudden movement. When

setting 3-wire sequence control, the drive could suddenly start running due to the control circuit momentarily

close.

If the Run command is active at power up with 3-wire sequence wiring and 2-wire sequence setting (default),

the motor will run in reverse direction at power up. To avoid this, set b1-10 (Run Command at Power up)=0

(Ignore) to ignore an active Run command at power up.

3 : Local / Remote Selection

Switch the command source (Local/ Remote) by opening/ closing the terminal.

Terminal

Description

Open

Remote (If no terminal is assigned to El-oo=4, bl-00 and bl-01 are enabled. If a

multi-function input terminal is assigned to E1-oo=4, this terminal determines the source
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for frequency command and Run command.)

Closed | Local (Frequency command and Run command are entered from the keypad.

Note:
1. When a multi-function input terminal is assigned to Local/ Remote, the LO/RE key on the keypad is disabled.
2. 3 LED indicator s lit in Local mode.

3. Local/ Remote cannot be switched during run. Refer to b1-05 for the run command action after switch.
4 : Command Source 1/2 Selection

Switches the command source by opening/ closing the terminal as per the following table.

Terminal Description

Open b1-00 (Frequency Command Selection 1), b1-01 (Run Command Selection 1)

Closed b1-07 (Frequency Command Selection 2), b1-08 (Run Command Selection 2)

Note: This cannot be switched during run.
5 to 8 : Multi-Step Speed Command 1 to 4

Switches multi-step speed frequency commands L1-00 to L1-15. Refer to L1-00 to L1-15
(Frequency Command 1 to 16) for details.

9:Jog Frequency

The Job frequency set by L1-16 is enabled when the terminal is closed. And the acceleration
and deceleration time will be the values set to C1-11 and C1-12.

10/ 11 : Up/Down Command

Allows the frequency command to be set to two external terminals. Always set E1-oo= 10 (Up
Command) and El-oo= 11 (Down Command) in pair. To set the frequency by Up/ Down
command, set bl-00 or b1-07 (Frequency Command Selection) to 2 (Terminal Up/Down)
according to the following table.

Terminal Drive Operation
Up Command (10) Down Command ( 11)
Open Open Hold the current frequency command
Closed Open Increase frequency command
Open Closed Decrease frequency command
Closed Closed Hold the current frequency command

Note: When only either of Up or Down command is assigned, an oPE03 (Multi-Function Input Selection Error) alarm

will be triggered.

Using Up/ Down Function with Frequency Command Hold (L4-00)
When the Run command is removed and L4-00 =0 (Frequency Command Hold Disabled),
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the Up/ Down command will be reset to 0.

When L4-00=1 (Frequency Command Hold Enabled), the drive will save the frequency
command set by Up/ Down command. When the drive stops, the frequency command will
be saved. To reset the saved command to 0, remove the Run command and close the Up
or Down input. Refer to L4-00 for details.

Using Up/ Down Function with Frequency Command Limits (L2)
The frequency command upper limit is set in L2-00.

- The frequency command lower limit can be set by analog input or L2-01. If the analog
input is set to 2, whichever smaller from the analog input or the L2-01 setting is the lower
limit.

Up/ Down command operation is illustrated in the following figure. In this example, the
frequency command lower limit is determined by L2-01.

Output frequency
upper limit
Acceleration to L4-00=1
lower limit Same frequency /
> \ L4-00=0
Output frequency |
lower limit N
P
| \
1 T
| |
| |

ON

Forward run/
stop

Up command +—t
Held
frequency A
reset |

Down command

o
z

ON ON

Power supply

Figure 6.46 Up/ Down Command Operation
12/ 13: Up2/ Down 2 Command

Increases or decreases the frequency command bias. Refer to parameter L2 for details.

14/ 15: FJOG/RJOG Command

FJOG/RJOG commands are Jog frequency which do not require a Run command. And the
acceleration and deceleration time will be the values set to C1-11 and C1-12. If the input

155



terminal assigned to FJOG command is closed, the drive runs in forward direction at the
frequency set to L1-16. The RJOG command also causes the same action in reverse direction.

The FJOG and RJOG command can be set independently.
Note:

The FJOG/ RIOG command overrides all other frequency commands. However, RJOG command is disabled
when b1-03= 1 (Reverse Rotation Disabled).
Entering both the FJOG and RJOG commands simultaneously for 500 ms or longer will trigger an alarm and

the drive will ramp to stop.

L1-16
Output / : N\
Frequency : | |
| l |
| [ | |
: : : L1-16
| | [ :
| |
ON | |
FIOG : l
ON
RJOG

Figure 6.47 FJOG/ RJOG Command Operation
16 : Acc./Dec. Time Selection 1

Switches between C1-00, C1-01 (Acc./Dec. Time 1) and C1-02, C1-03 (Acc./Dec. Time 2) by
opening or closing the terminal. Refer to C1-00 to C1-07 (Acc./Dec. Time 1 to 4) for details.

17 : Acc./Dec. Time Selection 2

Selects acceleration and deceleration times 1 to 4 in combination with E1-oo= 16 (Acc./Dec.
Time Selection 1). Refer to C1-00 to C1-07 (Acc./Dec. 1 to 4) for details.

18 : Acc./Dec. Ramp Hold

When the terminal is closed, the drive holds the output frequency. When the terminal is
reopened, the drive resumes the acceleration or deceleration. Refer to L4-00 (Frequency
Command Hold) for details.

19: Baseblock Command

20: Retain 21: Fast Stop (Normal Open)

If a fast stop command is entered during run, the drives use the deceleration time set in C1-08
to stop the motor. Refer to C1-08 (Fast Stop Time). Once the fast stop command is entered,
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The drive can be restarted until a fully stop, removing the Fast Stop input and the Run
command.

To trigger Fast Stop with an normal open terminal, set E1-oo= 21.

To trigger Fast Stop with an normal closed terminal, set E1-oo= 22.

Run/Stop ON

Fast Stop

F1-00=21 ON

Deceleration

according to C1-08
Output

Frequency » Time

Figure 6.49 Fast Stop Operation
WARNING! Rapid deceleration could trigger an overvoltage fault. When the fault is triggered, the drive output

will be shut off the motor will coast resulting uncontrolled motor state. To avoid this, set an appropriate

deceleration time to C1-08.

22: Retain

23 to 38 : External Fault

Stops the drive when problems occur with external devices.
To use the external fault function, set E1-00 to E1-07=23 to 38. While an external fault is
triggered, EFo will be displayed on the keypad where o is the number of the terminal
assigned to the external fault signal. For example, if an external fault signal is input to terminal
S3, then EF3 will be displayed.
Selects the value to set to E1-oo from a combination of the following three conditions:

Input signal from peripheral devices

Detection method of external fault

Stopping method (for external fault detection)
The following table shows the combination of the conditions.

Input Signal Detection Method _
Stopping method
<1l> <2>
Setting Detected | Ramp Alarm Only
Normal | Normal | Always ) Coast to Fast Stop )
during | to Stop (continue
Open Close | Detected Stop (fault) (fault) )
Runonly | (fault) operation)
23 O (0] O
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24 @) O O

25 @) @) @)

26 @) @) O

27 @) O )

28 @) @) )

29 @) @) )

30 @) @) )

31 @) O )

32 @) O )

33 @) O O

34 @) O )

35 @) ) O
36 @) ) O
37 @) @) )
38 @) @) O

<1> Determine the terminal status to detect the fault. (Normal Open: detection when terminal closed, normal
closed: detection when terminal open)
<2> Determine the detection should be enabled only during run or always detected.

39: Fault Reset

When a fault is detected, close the assigned terminal output, shut off the drive output and stop
the motor. Most of the faults cause the motor to coast, but stopping method can be set for
some faults (e.g. P1-03 Motor Overheat Fault Operation Selection). To restart the drive, either
remove the Run command, press the RESET key (¥*) on the keypad, or set 39 (Fault Reset) to
any terminal input in E1-00 to E1-07 and close the terminal input.

Note: A fault reset signal will be ignored during run. Remove the Run command to perform fault reset.
40 : oH2 (AC drive Overheat Alarm)

When the input terminal is closed, oH2 alarm is triggered (the drive continue operation).

41 : Multi-Function Analog Input Selection( Terminal A1 and A2)

Enabled or disabled the multi-function analog input. When the assigned multi-function
terminal input is open, the drive will ignore the analog input set to E3-12. To enable the analog
input set to E3-12, close the input terminal.

42~44: Retain

45 : Communication Mode
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Set this when using communications. The assigned terminal input can receive signals from
Modbus or optional communication card.

46 : PID Disable

Even if PID control is enabled by b5-00 ( PID Control Setting), closing the assigned input
terminal will disable it. PID control remains active when the terminal is open.

47 : PID Integral Reset

Resets the PID control integral value to 0 when closing the input terminal. Refer to

48 : PID Integral Hold

Holds the PID integral value when the input terminal is closed, and restarts PID integral when
the terminal is open. Refer to Fig 6.16 ?

49 : PID Soft-Start On/Off

Disables b5-16 (PID Command Acc./Dec. Time) when the input terminal is closed and enables
it when the terminal is open. Refer to Fig 6.16 ?

50 : PID Input Characteristics Switch
Switches the PID input characteristics. Refer to Fig 6.16 ?

51: Retain 52 : Timer Input

Use this setting combination with E2-o0=15 (Timer Output). Refer to b4 (Timer Function) for
details.

53/54/55 : Offset Frequency 1/ 2/ 3

Adds offset frequencies L6-00 to L6-02 to the frequency command when the terminal is closed.
Refer to L6-00 to L6-02 (Offset Frequency 1/ 2/ 3).

56 : Retain

57: KEB Command 1

Enables or disables KEB Command 1. When KEB Command 1 is enabled, selects KEB method
from P2-09 = 0 to 2.

Drive Operation Multi-Function Terminal Input
Setting (Normal Closed) Setting (Normal Open)
KEB Function Open Closed
Normal Operation Closed Open
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58 : Retain
59 : Retain

60 : Program Lockout

When the input terminal is closed parameter settings can be changed. When the input
terminal is open, all the parameter settings other than U1-01 (Frequency Command Monitor)
cannot be changed. However parameter settings can always be viewed.

61 : Analog Frequency Command Hold

Sample the frequency command being input to terminal Al, A2 at which the drive will run.
When the input terminal is closed for 100ms, the drive same the frequency command and hold
the level as illustrated in the following figure. When the power is cut off, the held frequency
command will be cleared and the frequency command will be reset to 0.

Frequency
Analog command
input
‘ i » Time
Frequency f OFF ON

Command Hold »‘ ‘« »‘ r«

100 ms 100 ms
Figure 6.51 Analog Frequency Command Hold Operation

When this function is used with any of the following function at the same time, an oPE12 error
will be triggered.

Setting 18 (Acc./Dec. Ramp Hold)

Setting 10 and 11 (Up/Down Command)

Setting 53 to 55 (Offset Frequency 1/ 2/ 3)

Setting 12 and 13 (Up 2/ Down 2 Command)

62: Retain

63: External Speed Search Command

If any multi-function input terminal (E1-00 to E1-07) is set to 63 and closed one second before
run, Speed Search will start from the frequency command regardless the b3-00 setting.
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64: Retain

65 : DC Braking

Stops the motor during deceleration. When a Run command or Jog command is entered, the
DC braking will be removed as illustrated in the following figure. Refer to b2 (DC Braking) for

details.
DC braking  OFF | ON | OFF
command ! i
I |
Run OFF, | ON | OFF !
command ! ! : |
! I .
DC braking i | S B brakmgi
b Start Level \ |
Output | (b2-00) '
frequency

Figure 6.52 DC Braking Operation

66 to 68: Retain

69 : Drive Enabled

The drive does not accept any Run command until the input terminal closes. When the input
terminal is open, the keypad will display “DNE" .

If a Run command is entered before the assigned terminal closes, then drive will not run until
the Run command is cycled. If the terminal is open during run, the drive will stop according to
b1-02 (Stopping Method Selection). Refer to b1-02 for details.

70 to 73: Retain

74 :S7 is set to pulse input or PWM

75: Reset automatic operation program

B E1-08 Terminal command mode

No. Name Setting Range Default

E1-08 Terminal command mode Otol 0

0: Two-line / Three-line mode 1

1: Two-line / Three-line mode 2
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Two-line Mode 1 : (This mode is the most commonly used two-line mode. By the FWD, REV

terminal command to determine the motor forward, reverse)

S1 S2 Command
0 0 Stop .
1 O Forwa rd o——0 FWD digital input terminal
0 1 Reverse > o _
REV digital inputterminal
1 1 Stop B

Com common terminal

Two-line Mode 2 : (FWD is enable terminal using this mode. Direction is determined by REV)

S1 S2 Command
O O Stop 51_4 FWD digital input terminal
52
O 1 Stop REV digital inputterminal
1 0 Forward
Com common terminal
1 1 Reverse

Three-line Mode 1

The multi-function contact input terminal is set terminals S1, S2 except for the three-wire
sequence control, this terminal becomes the forward / reverse command input terminal.
Terminal S1, S 2, respectively, are automatically assigned to the operation command (RUN)
and stop command (STOP) .

If the terminal S1 (operation command) input continued 2 ms or more in a closed state,
the inverter-driven motor running. Even if the terminal S2 (stop command) input at the

moment OFF state, the drive will also stop immediately. When set to the input terminal 3-line
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sequence control OFF state, the inverter always carried forward; when in a closed state, is
inverted.

Three-line Mode 2 :

The multi-function contact input terminals except terminals S1, S2 for the three-wire
sequence control, this terminal becomes a reverse run (REV) input terminal. Terminals S1, S2,
respectively, are automatically assigned to Forward run (FWD) and run enabled in. The
following diagram, for example, even if the terminal S2 (operation enable) in a flash drive is
disconnected and will stop working in the closed condition S2, S1 terminal guide General drive
forward, S3 terminal of the inverter guide General inverting terminal S1 and S3 command after
closing above along 2ms takes effect, the running direction last places closed terminals shall
prevail °

£2  Multi-Function Digital Output

E2- 00to E2- 02 Relay 1/ Relay 2 And D1/ DC Function Selection

The drive has four multi-function output terminals. Assign the functions to E2-00 to
E2-02according to Table 6.20.

No. Parameter Name Setting Range Default
E2-00 Relay 1 Function Selection 0~52/100~152 0: During run
E2-01 Relay 2 Function Selection 0~52/100~152 11: Fault

D1/DC Function Selection 0~52/100~152
E2-02 1: Zero Speed
(Open Collector)

Table 6.20 Multi-Function Output Terminal Settings
Notel. If reverse the digital output terminal output function, parameter setting can be selected for
its hundreds digit 1 can be realized

EX: select operation mode for the NC, the parameter can be set to 100.

Setting Function Setting Function
0 During Run 29  |Mechanical Weakening Detection (Normal
Open)
1 Zero Speed Holding 30 Retain
2 Frequency (Speed) Agree 31 Retain

163




3 User-Defined Frequency (Speed ) Agree 32 Retain
4 Drive Ready 33 Retain
5 Uv (Undervoltage) Detection 34 Retain
6 During Baseblock 35 During Frequency Output
7 Retain 36 Drive Enabled
8 Frequency Command Source 37 Watt Hour Pulse Output
9 Frequency Command Loss 38 Local/Remote Mode
10 Run Command Source 39 During Speed Search
11 Fault 40 PID Feedback Low
12 Communication Mode 41 PID Feedback High
13 Alarm 42 During KEB Operation
14 Fault Restart 43 Retain
15 Timer Output 44 During Fast Stop
16 Frequency (FOUT) Detection 1 45 Retain
17 Frequency (FOUT) Detection 2 46 Rotor Position Detection Complete
18 Overvoltage/Undervoltage Detection 1 47 Retain
19 Retain 48 Retain
20 Overvoltage/Undervoltage Detection 2 49  Brake Control (Desired frequency attained)
21 Retain 50 Set D1 as pulse output
22 During Reverse 51 Automatic operation cycle is completed
23 Motor 1/ 2 Selection 52 Automatic operation phase is completed
24 During Regeneration
25 Restart Enabled
26 Motor Overload Pre-Alarm (olL1)
(Including oH3) 100 to
27 Drive Overheat Pre-Alarm (oH) 0 to 49 with Inverse Output
28 Retain 149

0 : During Run

When the drive is outputting voltage, the output terminal closes.

Terminal Description

Open The drive is stopped.

Closed A Run command is input or the drive is during DC braking or deceleration
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Run OFF ON
command

Baseblock OFF
command

|
|
|
|
T
|
|
|
|
|
|
|
|
|
|
|

Output
frequency | |
| |

OFF ON

During Run

Figure 6.53 During Run Operation
1: Zero Speed Holding

When the output frequency falls below the d1-08 (Minimum Output Frequency) or b2-00
(Zero Speed Holding Start Level) setting, the output terminal closes.

Terminal Description

Open Output frequency is higher than the d1-08 or b2-00 setting

Closed Output frequency is lower than the d1-08 or b2-00 setting

Note: In IM/ PM Closed-Loop Vector Control, the terminal closes when the output frequency falls below the b2-00

setting. In all other control method, the terminal closes when the output frequency falls below the d1-08 setting.

Output d1-08 or b2-00

frequency or

motorspeed | A ___)/_ _______________
:

Zero speed OFF | ON

Figure 6.54 Zero Speed Holding Operation
2 : Frequency (Speed) Agree

When the output frequency is within the value set to P4-01 (Frequency Detection Width), the
output terminal closes regardless the rotation direction.

Terminal Description

Open The output frequency does not match the frequency demand during run

Closed Output frequency is within the value set to P4-01

Note:
1. The detection works in both forward and reverse directions.

2.1In Closed-Loop Vector Control, the terminal closes when the motor speed is within the value set to P4-01.
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Frequency Y

command » T--_Z-—__ 5 P4-01

Output / j\

frequency or | !

motor speed | | \ //i
| | TN £="- p4-01
| | A

Speed agree OFF ON

Figure 6.55 Speed Agree Operation
3: User-Defined Frequency (Speed ) Agree

When the output frequency and frequency command are both within the P4-00 (Frequency
Detection Level) level plus or minus the P4-01 (Frequency Detection Width) value, the output
terminal closes.

Terminal Description

Open Output frequency or frequency command is outside of the range of (P4-00 + P4-01)

Output frequency and frequency command are both within the range of (P4-00 +
P4-01)

Closed

Note:
1. The detection and the P4-00 level work in both forward and reverse directions.

2. Closed-Loop Vector Controlis 5 EHIEEFIERIES.

————————————————————————————— Frequency command + P4-01

Frequency
command _ _ _ _ __ _ __ A P4-00 + P4-01
“““““““ T--~~---7R\"~~~~~ Frequency command - P4-01
P4-00 s .
I (N}
—mmmmm LN - P4-00 - P4-01 Output
H During :: frequency
0 Hz 'l forward !!
: : : : During reverse
H H ——\——mmm————— == -P4-00 + P4-01
11 [
Output H ! -P4-00
frequency I I
0 T e ettt L Frequency + P4-01
X X T N Pp - R4e-00 - P4-01
I 1 TT TT Frequency
I I I I command
I (N} I I
I [t T—————== F=—=—==- Frequency
command — P4-01
User-defined e OFF OFF
speed agree ON ON ON ON

Figure 6.56 User-Defined Frequency (Speed ) Agree Operation
4 : Drive Ready

When the drive is ready to run or during run, the output terminal closes. According to the
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conditions listed below, when a fault occurs or the drive cannot run even if a Run command is
entered, the output terminal closes.

When the power is cut off

During a fault

When the internal power supply of the drive malfunctions

When an improper parameter setting makes the drive unable to run

An overvoltage or undervoltage fault is triggered during stop

When setting a parameter in the programming mode

5: Uv (Undervoltage) Detection

When the main circuit DC voltage falls below the Uv detection level, the output terminal closes.
The Uv detection level is set in P2-03.

Terminal Description

Open The main circuit voltage is higher than the P2-03 level

Closed The main circuit voltage is lower than the P2-03 level

6 : During Baseblock

During baselock, the output terminal closes and the output transistors do not switch.

Terminal Description
Open The drive is not performing baseblock
Closed The drive is performing baseblock
7: Retain

8 : Frequency Command Source

Displays the currently selected frequency command source.

Terminal Description
Open Frequency command is provided from external command 1 (b1-00) or 2 (b1-07)
Closed Frequency command is provided from the drive keypad

9 : Frequency Command Loss

When a frequency command loss is detected, the assigned output terminal closes. Refer to
P4-02 (Frequency Command Loss Detection Selection) for details.

10: Run Command Source

Displays the currently selected Run command source.

Terminal Description

Open Run command is provided from external command 1 (b1-01) or 2 (b1-08)
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Closed Run command is provided from the drive keypad.

11 : Fault

When a fault is triggered, the assigned output terminal closes.

12 : Communication Mode

If the terminal is assigned to 12, it can be the output terminal for the upper controller using
Modbus communication. If the signal is not set by the upper controller, the signal will not
perform any action.

13: Alarm

When an alarm such as PID Feedback High (FBH), PID Feedback Low (FBL) or Overcurrent (HCA)
is triggered, the assigned output terminal closes.

14 : Fault Restart

When attempting to reset a fault from the control circuit terminals, via serial communications,
the assigned output terminal closes.

15 : Timer Output
Sets a output terminal as the output for the timer function. Refer to b4 (Timer Function).
16 : Frequency (FOUT) Detection 1

When the output frequency exceeds the P4-00 (Frequency Detection Level) level plus the
P4-01 (Frequency Detection Width) level, the assigned output terminal closes until the output
frequency reaches the P4-00 level.

Terminal Description

Open The output frequency exceeds the P4-00 level plus the P4-01 level

Closed The output frequency does not exceed the P4-00 level plus the P4-01 level

Note:
1. The detection and the P4-00 level work in both forward and reverse directions.

2.1t will be the motor speed when using Closed-Loop Vector Control.

Output
frequency

Frequency
detection1 _ON OFF

Figure 6.57 Frequency (FOUT) Detection 1 Operation
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17 : Frequency (FOUT) Detection 2

When the output frequency exceeds the P4-00 (Frequency Detection Level) level, the assigned
output terminal closes until the output frequency reaches the P4-00 level minus the P4-01

value.
Terminal Description
o The output frequency does not exceed the P4-00 level, or below the P4-00 level minus
pen

the P4-01 value.
Closed The output frequency exceeds the P4-00 level

Note:
1. The detection and the P4-00 level work in both forward and reverse directions.

2. It will be the motor speed when using Closed-Loop Vector Control.

¥ P4-01

Output <« P4-00

frequency __/i ______ N ]
| :: _k\ —————— AA — < P4-00

|
|
Frequency
detection2 _OFF | ON

Figure 6.58 Frequency (FOUT) Detection 2 Operation

18/20: Overvoltage/ Undervoltage Detection 1/2

Outputs the overvoltage or undervoltage situations to the external devices. Set the torque
detection and the output setting listed below. Refer to P6 (Overtorque/ Undertorque

Detection) for details.
Setting Terminal Description

Overvoltage/ Undervoltage Detection 1 (Normal Open)

The output current or torque exceeds the P6-01 (Overtorque/ Undertorque

18 Open ] )
Detection Level 1) level for the P6-02 (Overtorque/ Undertorque Detection
Time 1) time
Overvoltage/ Undervoltage Detection 2 (Normal Open)
The output current or torque exceeds the P6-04 (Overtorque/ Undertorque
20 Closed

Detection Level 2) level for the P6-05 (Overtorque/ Undertorque Detection

Time 2) time

22 : During Reverse

When the motor run in the reverse direction, the assigned output terminal closes.

Terminal Description

Open The motor runs in the forward direction
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Closed The motor runs in the reverse direction

Output N

frequency

|

|

|
Forward Run |
command

command

|

| |
| |
| |
| |
| |
| [
Reverse Run | | !
| |
| |
| |
I I

During OFF
reverse

ON

Figure 6.59 During Reverse Operation
23: Retain 24: During Regeneration

When the motor outputs during regeneration, the assigned output terminal closes.

25 : During Restart

When the drive attempts to clear a fault during restart, the assigned output terminal closes. If
the fault is cleared after restart, the output terminal opens. If the number of restart attempt
reaches the number set to P5-00 (Number of Auto Restart Attempts) without clearing a fault
successfully, the output terminal opens after the fault is triggered.

26 : Motor Overload Pre-Alarm (olL1)

When the motor overload level exceeds 90% of the detection level, the assigned output
terminal closes. Refer to P1-00 (Motor Protection Function Selection) for details.

27 : Drive Overheat Pre-Alarm (oH)

When the drive heatsink temperature exceeds the oH (overheat) detection level, the assigned
output terminal closes.

28 : Retain

29 : Mechanical Weakening Detection (Normal Open)

When the mechanical weakening situation is detected, the assigned output terminal closes.

30~34 : Retain

35: During Frequency Output

When the drive is outputting frequency, the assigned output terminal closes.
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Terminal Description

Open The drive is during stop, baseblock or DC braking.

Closed The drive is outputting frequency

Run OFF ON
command

Baseblock OFF ON

command

Output
frequency

During frequency OFF ON | |
output

Figure 6.60 During Frequency Output Operation
36: Drive Enabled

Shows the status of multi-function terminal input E1-oo= 69 (Drive Enabled). When the input
terminal E1-oo= 69 is closed, the output terminal closes as well.

37: Watt Hour Pulse Output

Outputs a pulse to indicate the watt hours. Refer to E2-05 (Output Power Detection Scaling )
for details.

38 : Local/Remote Mode

The output terminal closes in Local mode and opens in Remote mode.

Terminal Description
Open Remote: The frequency and Run command can be provided by the external device
selected by b1-00/b1-01 or b1-07/b1-08.
Closed Local: The frequency and Run command can be provided by the drive keypad.

39 : During Speed Search

The assigned output terminal closes during Speed Search. Refer to b3 (Speed Search) for
details.

40 :PID Feedback Low

When a PID Feedback Low is detected, the assigned output terminal closes. When the PID
feedback value falls below the b5-12 level for longer than the time set to b5-13, the fault will
be detected. Refer to b5-11 on page 79
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41 :PID Feedback High

When a PID Feedback High is detected, the assigned output terminal closes. When the PID
feedback value exceeds the b5-22 level for longer than the time set to b5-23, the fault will be
detected. Refer to b5-11 on page 79 ?

42 : During KEB Operation

The assigned output terminal closes during KEB operation. Refer to “KEB function” on page
1877

43 : Retain

44 : During Fast Stop

The assigned output terminal closes during a fast stop. Refer to setting 21 and 22 (Fast Stop)
of multi-function Digital Inputs.

45 : Retain.

When the internal cooling fan alarm is triggered, the assigned output terminal closes.

46 : Rotor Position Detection Complete

After the Run command is given and the rotor position detection is complete, the assigned
terminal closes.

47 : Retain

48 : Retain

49 : Brake Control

If E2-00 ~ E2-03 (Multi-Function Digital Output) is set to 49 (the brake control), when the run
command is ON and inverter output frequency 2 P4-05 (mechanical brake release frequency),
the terminal is closed until the when the inverter operation command is OFF and the output
frequency <P4-06 (mechanical brake operation frequency), the terminal is disconnected
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Frequency Reference

P4-05
P4-06
OFF ‘
E2-0X =49 | ON
Run Command OFF ON

Figure 6.60.2 brake control schematic
Notel. Brake control is set to the terminal of the once closed, to simultaneously meet the "inverter

operation command to OFF" and "Output frequency <P4-06", the terminal will disconnect

50:Set D1 as pulse output
51 : Automatic operation cycle is completed
52 : Automatic operation phase is completed

100 to 149: 0 to 49 with Inverse Output

Inverted output of the selected multi-function contact output. By 1 oo after 2 to select
reverse output.
Example: 106 = "6 (base interdiction in)" Reverse output

B E2-04 Retain

B 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.
This output function provides a watt hour meter or a PLC input by a 200ms pulse signal.

No. Name Setting Range Default

: 0.1 kWh units
: 1 kWh units
: 10 kWh units 0
: 100 kWh units
: 1000 kWh units

E2-05 Watt Hour Output Unit

A wWw N R O
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Note:
1. When a power output is negative(i.e. regeneration), it does not subtract from the total watt hours.
2. The drive keeps track of the watt hours only when the control circuit is powered. The value is reset once the

power supply is cut off.

E2-05
(Watt Hour Output Unit)

Integral power
(every 100 ms)

E2-00 to E2-03
(Multi-Function
Digital Output) OFF ON OFF

-
0.2s

Figure 6.61 Watt Hour Output Operation

The drive has two multi-function analog inputs (A1 and A2). Set the terminal A1 and A2

according to Table 6.21.

B E2-06 Relay1On Delay

No. Name Setting Range Default
E2-06 Relay 1 On Delay 0.0 ~ 3600.0s 00s

B E2- 07 Relay 1 Off Delay

No. Name Setting Range Default
E2-07 Relay 1 Off Delay 0.0 ~ 3600.0s 0.0s

B E2-08 Relay 2 On Delay

No. Name Setting Range Default
E2-08 Relay 2 On Delay 0.0 ~ 3600.0s 00s

B E2-09 Relay 2 Off Delay

No. Name Setting Range Default
E2-09 Relay 2 Off Delay 0.0 ~ 3600.0s 0.0s

Example 1. Setting E2- 06/ E2- 07/ E2- 08/ E2- 09 > 0.0s °
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Run OFF ON OFF
Command | |
| t
OFF | ON | OFF
Relay : :
| | | |
| | | |
| | | |
| D
|
| | | |
E2-06/E2-08 E2-07/E2-09
Relay On Delay Relay Off Delay
Example 2: Setting E2- 06/ E2- 08 > 0.0s
Run OFF ON OFF
Command ! :
| |
Relay I I
| |
| |
B o
I E2-06/E2-08 Relay On Delay I
Example 3: Setting E2-07/E2-09 # 0.0s
Run OFF ON OFF ON |
Command | :
| |
T |
OFF ON | :
Relay i !
N >
|
: E2-07/E2-09 Relay off Delay |
| |
B £3  Multi-Function Analog Input
B E3-00 Terminal Al Signal Level Selection
Sets the signal level for terminal Al.
No. Name Setting Range Default
E3-00 Terminal Al Signal Level Selection 0,1 0
0: OtolOV
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Inputs a 0 to 10 V signal. A negative signal by the gain and voltage bias is limited to 0%.
1: -10to10V

Inputs a -10V to 10 V signal. A forward Run command can be compensated by the gain and
voltage bias to become a negative signal and run the motor in the reverse direction.

B E3-01 Terminal Al Function Selection

Select the function to terminal Al. Refer to Table 6.21 on page 166.

No. Name Setting Range Default

E3-01 Terminal A1 Function Selection 0 to 19 0

B E3-02/E3-03 Terminal Al Input Gain/ Voltage Bias

E3-02 sets the terminal Al input gain as a percentage when inputting 10V. E3-03 sets the
terminal Al input voltage bias as a percentage when inputting OV. Terminal Al input
characteristics are determined by E3-02 and E3-03.

No. Name Setting Range Default
E3-02 Terminal Al Input Gain -9999 to 999.9% 100.0%
E3-03 Terminal Al Voltage Bias -9999 to 999.9% 0.0%
Examples

Gain =200%, voltage bias = 0%, terminal Al is used as frequency command input (E3-01
=0)
When inputting a 10 V signal, the frequency command will be 200%. When inputting a 5V
signal, the frequency command is 100%.
As the drive output is limited by d1-02 (Maximum Output Frequency), the frequency command
will be 100% when the signal is 5V and above.

E3-00=0 E3-00 =1
A A
Gain = 200% pF-——---—---m 7 Gain =200% F-—--—————— 7
a s
s s
Frequency / | 100% | ____
command / ! d1-02 | |
/ | | !
100% d l 10V -5V .
d1-02 , | : | ov 5V 10V
| | | |
| ! i ! 100%
! ! ] d1-02
| | | /
: l |
Bias = 0% ! L, L Gain = -200%

ov 5V 10V

Figure 6.62 Frequency Command Adjusted by Input Gain and Bias
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Bias = -25%, terminal Al is used as frequency command input
When inputting a 0 V signal, the frequency command will be -25%.
When E3-00=0 and inputting a signal between 0 to 2 V, the frequency command will be 0%.
When E3-00=0 and inputting a signal between 2 to 10 V, the frequency command will be
between 0 to 100%.

When E3-00=1 and inputting 0 to 2 V, the motor will run in the reverse direction.
E3-00=0 E3-00=1

A
Gain = 100%

Gain = 100%

Frequency
command

ov

Gain = -100%

Bias = -25% d1-02

Gain = -150%
Figure 6.63 Frequency Command Adjusted by Input Gain and Negative Bias

B E3-04 Retain

B E3-05 Terminal AlInput Filter Time

Sets the terminal Al primary delay filter time, which can stabilize the drive operation by
eliminating the interference. Long filter time stabilizes the drive but causes slow response to
the analog input signal changes.

No. Name Setting Range Default

E3-05 Terminal Al Input Filter Time 0.00 to 200s 05s

B E3-06 Terminal A2 Signal Level Selection

Selects the signal level for terminal A2. Refer to Table 6.21 on page 166..

No. Name Setting Range Default
E3-06 Terminal A2 Signal Level Selection Oto3 1
0: 0to20mA
1: 4to20mA
2: Otol0V
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A negative signal by the gain and voltage bias is limited to 0%.
3: Oto5V

A negative signal by the gain and voltage bias is limited to 0%.

B E3-07 Terminal A2 Function Selection

Sets the function for terminal A2. Refer to Table 6.21 on page 166.

No. Name Setting Range Default

E3-07 Terminal A2 Function Selection 0 to 20 8

: Main Frequency Command

: Frequency Gain

: Output Frequency Lower Limit

: Auxiliary Frequency 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
18: Communication Mode 1

0o N o L1l AW N RO

19 : Communication Mode 2
20 : V/F separation voltage

B E3-08/E3-09 Terminal A2 Input Gain / Voltage Bias

E3-08 sets the terminal A2 input gain as a percentage when inputting 10V. E3-09 sets the
terminal A2 input voltage bias as a percentage when inputting OV.

No. Name Setting Range Default
E3-08 Terminal A2 Input Gain -999.9 to 999.9% 100.0%
E3-09 Terminal A2 Voltage Bias -9999 to 999.9% 0.0%

B E3-10 Terminal A2 (4-20mA disconnected selection)

No. Name Setting Range Default

E3-10 Terminal A2 (4-20mA disconnected 0~3 0

selection)

0 : no disconnected selection

1: By setting frequency P4-03 - and displayed ANL
2 : Frequency is 0, and displayed ANL

3 : Stop immediately, and displayed the ACE
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M E3-11 Terminal A2 Input Filter Time

No. Name Setting Range Default

E3-11 Terminal A2 Input Filter Time 0.00 to 2.00 05s

Sets the terminal A2 primary delay filter time, which can stabilize the drive operation by
eliminating the interference. Long filter time stabilizes the drive but causes slow response to
the analog input signal changes.

B E3-12 Analog Input Terminal Enable/ Disable Selection

No. Name Setting Range Default

E3-12 Analog Input Terminal Enable/ Disable Selection 0 to 3 3

Enables the analog inputs when Multi-Function Terminal Input E1-oo = 41  (Multi-Function
Analog Input Selection).

0: Both Terminal A1 and A2 Disabled
1: Only Analog Input Terminal Al Enabled
2: Only Analog Input Terminal A2 Enabled

3: Both Terminal A1 and A2 Enabled

m Multi-Function Analog Input Terminal Settings

Assign the function listed in E3-01 and E3-07 to terminal A1 and A2 according to Table 6.21.

Note: The scaling of the functions listed below can be adjusted by the gain and bias. When assigning the function to
the terminal, set an appropriate gain and bias.

Table 6.21 Multi-Function Analog Input Terminal Settings

Setting Function Setting Retain
0 Main Frequency Command 14 Retain
1 Frequency Gain 15 Retain
2 Output Frequency Lower Limit 16 Retain
3 Auxiliary Frequency Command 17 Retain
4 Output Voltage Bias 18 Communication Mode 1
5 Acc./Dec. Time Gain (Decrease Only) 19 Communication Mode 2
6 DC Braking (DB) Current 20 V/F separation voltage
7 Stall Prevention Level During Run
8 PID Feedback
9 PID Target
10 Differential PID Feedback
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11 Overtorque/ Undertorque Detection

12 Retain

13 Retain

0 : Main Frequency Command

Enters the frequency command via an analog input terminal when b1-00 or b1-07=1

1: Frequency Gain

The input value of the assigned terminal will be multiplied with the analog frequency
command value.

Example: When the frequency command from terminal Al is 80%, and the frequency gain set
to terminal A2 is 50%, the resulting frequency command will be 40% of the maximum output
frequency.

2 : Output Frequency Lower Limit

The output frequency lower limit can be adjusted by the analog input value.

3 : Auxiliary Frequency Command

Sets the auxiliary frequency command 1 when multi-step speed operation is selected. Refer to
L1-00~L1-16 on page 108 ?

4 : Output Voltage Bias

Voltage bias increases the output voltage of the V/F characteristics as a percentage of 200V or

400V depending on the power supply. This function is only available in the V/F Control
method.

5: Acc./Dec. Time Gain (Decrease Only)

Adjusts the gain for acc./ dec. time assigned to C1-00 to C1-07.

When the acceleration time is assigned to C1-00, the drive acceleration time is calculated
below.

Acc. Time = C1-00 Acc. time x Acc./dec. time gain
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A Acc./Dec. gainfrom1to 10V
N )

100% Input voltage (V)

50%

20%

10%
0 1v 2v 5V 10V

\

Figure 6.64 Acc./Dec. Time Gain Using Analog Input
6 : DC Braking (DB) Current

Adjusts the DC braking current by the analog input value.

When 10 V voltage or 20 mA current is input, the braking current will be 100% of the drive
rated output current. The actual DC braking current is determined by the analog input value or
the b2-01 value whichever is smaller.

DC braking current level
A

100% |- ——————————————
Drive rated current

0 oV
(4mA) (20mA)

\

Figure 6.65 DC Braking Current Using Analog Input
7 : Stall Prevention Level During Run

Adjusts the stall prevention level by the analog input signal. The stall prevention level is
determined by the analog input value or the P3-06 value whichever is smaller.
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Stall prevention level during Run
A

100%

30%

0 3V Vv
(4mA) (8.8mA) (20mA)

»  Analoginput level

Figure 6.66 Stall Prevention Level Using Analog Input
8 : PID Feedback

Sets the PID feedback by the analog input value. To use this function, enable the PID control in
b5-00. Refer to b5-11 on page 79

9: PID Target

Sets the PID target value by the analog input value. The frequency command entered by the
command source selected in b1-00 (Frequency Command Selection 1) is disabled. To use this
function, enable the PID control in b5-00. Refer to b5-11 on page 79 for details.

10: Differential PID Feedback

Sets the differential PID feedback by the analog input value. The difference of the PID feedback
input value and the differential feedback input value is used to calculate the PID input.

11: Overtorque/ Undertorque Detection

Sets the detection level for overtorque and undertorque by the analog input value. Use the
combination of this function and P6-00 (Overtorque/ Undertorque Detection Selection 1). This
is the secondary source for P6-01 (Overtorque/ Undertorque Detection Level 1). When the
input is 100% (10 V, 20 mA), the motor rated torque will be 100%. Refer to P6 (Overtorque/
Undertorque Detection) for details.

18/19 : Communication Mode

If the terminal is assigned to 18 or 19, ther input signal can be used as an analog input from
the upper controller via Modbus.

20 : V/F separation voltage

V / F separation function can be d1-24 is set to 1, the analog input voltage reference source
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E4  Multi-Function Analog Output

These parameters assign functions to terminal FM and AM to monitor the status of the drive.

B E4-00 Terminal FM Signal Level Selection

Sets the signal level to terminal FM using E4-01.

No. Name Setting Range Default
E4-00 Terminal FM Signal Level Selection 0,1 0
0: OtolOV

1: -10Vto1l0V

B E4-04 Terminal AM Signal Level Selection

Selects the signal level to terminal AM.

No. Name Setting Range Default
E4-04 Terminal AM Signal Level Selection 012 0
0:0to10V
1: 0 to 20 mA
2:4to 20 mA

B E4-01/E4-05 Terminal FM and AM Monitor Selection

Selects the monitor for terminal FM and AM.

No. Name Setting Range Default

E4-01 Terminal FM Monitor Selection Oto1ll 1

E4-05 Terminal AM Monitor Selection Oto1ll 2

Setting Function

0 Frequency Command

Output Frequency

Output Current

Motor Speed

Output Voltage

DC Voltage

Output Power

Retain

Al Input

Vi || D WIN|RE

AI2 Input

=
o

Soft Starter Output Frequency
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11 Pulse Train Input

B E4-02/E4-03  Terminal FM Monitor Gain / Voltage Bias

B E4-06/E4-07  Terminal AM Monitor Gain / Voltage Bias

E4-02/ E4-06 Sets the gain for terminal FM and AM as a percentage.
E4-03/ E4-07 Sets the voltage bias for terminal FM and AM as a percentage.
10 V equals 100% when setting E4-02, E4-03, E4-06 and E4-07. Figure 6.69 illustrates the gain

and bias operation.

No. Name Setting Range Default
E4-02 Terminal FM Monitor Gain -9999 to 999.9% 100.0%
E4-03 Terminal FM Voltage Bias -9999 to 999.9% 0.0%
E4-06 Terminal AM Monitor Gain -9999 to 999.9% 100.0%
E4-07 Terminal AM Voltage Bias -9999 to 999.9% 0.0%

When E4-00, E4-04 = 0 When E4-00, E4-04 = 1
Output
voltage 15v » Gain 150%
/ Output 4 .~ Bias 0%
’ ltage A .
,/ vo 10V - _ Gain 100%
7 -+~ Bias 0%
/
’ Gain 50%
10V 4 v =%~ "Bias 0%
T ‘_i_ _ Gain150%
Bian 0% -100%
R ~i_._ Gain100% 100%
Bias 0% 5y Monitor value
5V
T —=-L._ _Gain 50% -10V
Bias 0%
ov -15V
0% Monitor value 100%
When E4-00, E4-04 = 0 When E4-00, E4-04 = 1
15V .
Gain 100%
Output OL;EPUt _-~ Bias 30%
It voltage _-~
vorage e 1ov _ Gain 100%
pd Z-—i7  Bias 0%
at 5V
10V
TTr= i _ Gain 100%
Bias 30% -100%
S~ —._i_ _ Gain 100% 100%

Bias 0% 5V Monitor value

3V -10V
-15V
oV
0% Monitor value 100%

Figure 6.69 Analog Output Gain and Bias Opeartion
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Example 1: When E4-02 = 80% , the voltage output to terminal FM equals to 100% resulting 8
V.
Example 2: When E4-03 = 5%, the voltage output to terminal FM equals to 0% resulting 0.5 V.

E5  Pulse Train Input/ Output

A pulse train signal of maximum 32kHz frequency can input to terminal RP as frequency
command, PID control, PID target, or as the speed feedback in V/F Control method.

The pulse output monitor terminal MP can output drive monitor values as a pulse train signal
of maximum 32kHz frequency.

Set the scale and functions of the pulse input terminal RP and pulse output terminal MP by E5-

oo as illustrated in Figure 6.70.

Gain, bias Main
(7’77’77;76 77777 | frequency
o—?—» command

=1
R PID

»

Filter time
- E5-0——~ =7 !
MRP Period || a | ! >
o measurement 1+sT - £ 0 : - ! feedback
Pulse train E5-04 [ ! o—*———» PID target
0% 100% L
E5-01 input scaling E5-00
Figure 6.70
B E5-00 Pulse Train Input Function Selection
Sets the function for pulse train input terminal RP.
No. Name Setting Range Default
E5-00 Pulse Train Input Function Selection 0 to 2 0

0 : Frequency Command

If the frequency command is set to pulse train input (b1-00=4 or b1-07=4), the drive will use
the frequency command from terminal RP.

1: PID Feedback

The PID feedback value is entered to terminal RP as a pulse signal. Refer to b5-11 on page 79
for details .

2: PID Target

The PID target value is entered to terminal RP as a pulse signal. Refer to b5-11 on page 79 for
details .
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B E5-01 Pulse Train Input Scaling

Sets the frequency equal to 100% frequency in Hz.

No. Name Setting Range Default
E5-01 Pulse Train Input Scaling 100 to 32000 Hz 1440 Hz
B E5-02 Pulse Train Input Gain
Sets the level of the input gain to terminal RP.
No. Name Setting Range Default
E5-02 Pulse Train Input Gain 0.0 to 1000.0% 100.0%

B E5-03 Pulse Train Input Voltage Bias

Sets the level of the input voltage bias when no signal (OHz) is input to terminal RP.

No. Name Setting Range Default
E5-03 Pulse Train Input Voltage Bias -100.0 to 100.0% 0.0%
B E5-04 Pulse Train Input Filter Time
Sets the pulse train input primary filter time in seconds.
No. Name Setting Range Default
E5-04 Pulse Train Input Filter Time 0.00 to 200s 0.10s

B E5-05 Pulse Train Input Minimum Frequency

Sets the minimum frequency detected by the pulse train input in units of 0.1 Hz.
When the pulse input frequency drops below this level, the pulse input value becomes

0.0Hz.

Enabled when E5-00 =0, 1 or 2.

When E5-00 = 3 (Simple Closed-Loop V/F Control), the minimum frequency becomes the

settitng for F1-04.

No. Name Setting Range Default
E5-05 Pulse Train Input Minimum 0.1 to 1000.0Hz 0.5 Hz
Frequency
B E5-06 Pulse Train Monitor Selection
Selects the pulse train monitor.
No. Name Setting Range Default
E5-06 Pulse Train Monitor Selection 0 to 4 0
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Sets the function of pulse train output terminal MP.

Setting Function
0 Frequency Command
1 Output Frequency
2 Soft Starter Output Frequency
3 PID Feedback Value
4 PID Target Value

Notice: When using pulse train monitor, set the peripheral devices according to the load
conditions below. Failure to comply could cause low per formance or machinery damage.

o0 When used as a common collector output

Output voltage (insulation type) VRL (V)

Load resistance ( kQ)

5V or above 1.5 kQ or above
8 V or above 4.0 kQ or above
10 V or above 10 kQ or above

Used as common collector output

Load
resistance

External power supply (V)

DC12V £10%, DC15V =10%

Common emitter current (mA)

16 mA Max

Used as common emitter input

External power supply

MP

AC

Load
resistance

-
Common
emitter current
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B E5-07 Pulse Train Monitor Scaling

Sets the pulse train output frequency when the specified monitor item is at 100%. Sets E5-06
to 1 (Output Frequency) and E5-07 to 0 to make the pulse train monitor output synchronous to
the output frequency.

No. Name Setting Range Default

E5-07 Pulse Train Monitor Scaling 100 to 32000 Hz 1440 Hz

B E5-08 Terminal RP Function Selection

If b1-00 or b1-07 is set to 4 (Pulse Train Input) and E5-00 is set to O (Frequency Command),
thisparameter can be used for pulse train input or PWM signal input for terminal RP.

No. Name Setting Range Default

E5-08 Terminal RP Function Selection 01 0

0 : Pulse train input

1 : PWMsignal input

Wiring :

RP 17— >V

= Hpnipniny

PWM input

The PWM signals are input to drive as signal level 5V via terminal RP.

ON Time OFF Time ONTime‘| OFF Time |
4 Al

4 Md I\
L\l "< I "¢ 1l

i‘ I ﬁ

PWM Cycle PWM Cycle
E5-10 E5-10
F d (Hz) = On Time X Maxi tput f
requency comman Z) = PWM Cydle aximum output frequency

When the input signal is high via terminal
Setting :

To use PWM signal as the frequency command source, set b1-00 or b1-07 to 4 (Pulse Train

188




Input), E5-00 to O(Frequency Command) and E5-08 to 1 (PWM Signal Input). When E5-08
is set to O (Pulse Train Input), the drive will use pulse train input as the frequency
command source.

| Keypad | 0 5
| Control circuit terminal | 1 O
. 2
‘ Terminal Up/Down } O > Frequency
‘ MODBUS ~— 1 3 o command source
| Pulse train input ’—FQO\O 4
E5-00 = 0 |
. PWMinput  —O,

e — b1-00
E5-08 b1-07

B E5-09 Average PWM Signal Times

The drive averages the PWM signal for the set times to be an more stable frequency command.
If it is set to 5 times, the drive then averages the continuous 5 PWM signals as the frequency
command. The more times it is set, the more stable the frequency command will be. But the
response of the frequency command will be slower at the same time.

No. Name Setting Range Default

E5-09 Average PWM Signal Times 1to0 100 1

B E5-10 PWM Signal Cycle

Sets the PWM signal cycle. The tolerance is about +12.5%.

No. Name Setting Range Default

E5-10 PWM Signal Cycle 1t0 999 ms 100 ms

£6 Optional Communication Card Settings

B E6-00to E6-05 Retain

B E6-06 Drive Station Address

No. Name Setting Range Default

E6-06 Drive Station Address 1 to 31 1

B E6-07 RS-485 Communication Speed Selection

No. Name Setting Range Default
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E6-07 RS-485 Communication Speed Selection 0 to 8 3

0: 1200 bps (bit/sec)
1: 2400 bps

2: 4800 bps

3: 9600 bps
4:19200 bps

5: 38400 bps

6: 57600 bps

7 : 76800 bps
8:115200 bps

B E6-08 RS-485 Communication Parity Selection

No. Name Setting Range Default

E6-08 RS-485 Communication Parity Selection 0 to 11 1

0: 8, N, 2 (MODBUS RTU)
1: 8, N, 1 (MODBUS RTU)

2: 8, E, 1 (MODBUS RTU)
3:8,0, 1 (MODBUS RTU)
4: 8, N, 2 (MODBUS ASCII)
5:8, N, 1 (MODBUS ASCII)
6: 8, E, 1 (MODBUS ASCII)
7:8,0, 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)

B E6-09 Communication Error Detection Time

Determines the detection time to trigger the communication error. (This function is disabled
when set to 0)

No. Name Setting Range Default

E6-09 Communication Fault Detection time 0.0to10.0s 0.0s

B E6-10 Transmit Wait Time

Sets the wait time between the drive receiving data and responding data.

No. Name Setting Range Default

E6-10 Transmit Wait Time 5 to 65ms 5ms
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B E6-11 Drive Operation During Communication Error

No. Name Setting Range Default

E6-11 Drive Operation During 01 0

Communication Error

0 : Display CE Alarm Only
The drive continues operation.
1: Display CE Fault

The drive coasts to stop.

6.7 Group P, Protections

P1 Motor Protection Function

B P1-00 MotorProtection Function Selection

The drive has an overload protection using an electrothermal relay. The overload telarance is
calculated by the output current, output frequency and thermal motor characteristics. When
the motor overload is detected, an oL1 (Motor Overload) fault shuts off the drive output.

Set this parameter according to the motor being used.

No. Name Setting Range Default

P1-00 Motor Protection Function Selection 0 to 3 0

Note:

1. When the motor protection is enabled (P1-00+0), an oLl alarm can be output via the multi-function output
terminal assigned (E2-00 = 26). When the motor overload level exceeds 90% of the olL1 detection level, the output
terminal closes.

2. When the drive is running a single motor, set a value other than 0 to enable this function. An external thermal

relay is not required.
0: Disabled (Motor Overload Protection Disabled)

Sets 0 (disabled) when using one drive to run more than one motor. Install an overload relay
between the drive and each motor as illustrated in Figure 6.71.
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—_——— e e —

v 2
Power -
supply 77—  ACDrive 3 @

———— e e —

.
MC2 olL2

MC1, MC2: Magnetic contactors
Thermal relay: oL1, oL2

Figure 6.71 Protection Circuit for Multiple Motors
NOTICE: When a drive is running more than one motor or a motor with a rated current higher than other standard
motors (such as a submersible motor), the termal protection cannot be provided. Set 0 to P1-00 to disable this
function and install an individual motor thermal relay for each motor. MC1 and MC1 cannot be switch on or off

during run.
1: General-Purpose Motor (Standard Motor)

The motor is self-cooled so the overload tolerance falls when the motor speed is decreased.
The Electrothermal relay trigger level changes according to the motor overload characteristics

to protect the motor from overheat throughout the entire speed range.
Overlaod Characteristics

(when motor load is 100%)

Overload Tolerance Cooling Ability

150r

60 seconds
Torque|
%)
100t
Motor to operate from , .
Otr-- Running continuously at below

line power. _
50/60 Hz triggers an oL1 fault.
60t

50

Motor cooling is most _
Continuous ) A fault is output and the motor
effective when

, will coast to stop.
running at 50/60 Hz

Rated speed=100% speed

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
05 33 100 Speed(%)
(60Hz)

2 : Drive Dedicated Motor (Constant Torque Range 1: 10)

The motor is allowed to run with 100% load from 10% to 100% speed. When the motor runs
slower with 100% load, an overload fault will be triggered.

Overlaod Characteristics

Overload Tolerance Cooling Ability _
(when motor load is 100%)
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150

Torque 60
(%)

100 H

seconds

90t

55|

|
|
|
|
|
|
:
|
50H|  Continuous
|
|
|
|
|
|
|
|
|
|

0110

100 Speed (%)
Rated speed=100%

(60Hz)

Motor cools itself
effectively even at low

speeds (about 6 Hz)

Continuous run from 6 Hz to
60 Hz

3 : Vector Motor (Constant Torque Range 1: 100)

The motor is allowed to run with 100% load from 1% to 100% speed. When the motor runs
slower with 100% load, an overload fault will be triggered.

Overload Tolerance

Cooling Ability

Overlaod Characteristics

(when motor load is 100%)

150,
Torqud| 00 seconds
(%)
100
90H
Motor cools itself _
, Continuous run from 6 Hz to
effectively even at low O H
50H i z
Continuous speeds (about 6 Hz)
0110 100 Speed (%)
(60Hz) Rated speed=100%
B P1-01 MotorOverload Protection Time

Sets the time for the drive to shut down on motor overload. (Normal this parameter does not
require adjustment. However, enter the time the motor can withstand operation in a hot motor
overload condition if the motor overload tolerance data is confirmed by the motor

manufacturer.)
No. Name Setting Range Default
P1-01 Motor Overload Protection Time 0.1 to 50min 1.0 min

The default is operation with 150% overload tolerance for one minute in a hot start.
The electrothermal protection operation time is illustrated in the following figure. Motor

193




overload protection operates in the range between a cold start and a hot start.

(P1-01 = 1 minute, 60 Hz speed, general-purpose motor)
Cold start: The motor protection operation time responds to an overload situation which
is suddenly reached when strating a stationary motor.
Hot start: The motor protection operation time responds to an overload situation which
occurs when the motor was running continuousely at its rated current.

Operation time | (minutes)

-«— Cold
start

04 Fmmmmmmmmmmmmmm oo

-—— ot
start

| |

I I

| |

| |

| |

| |

I I

l l
0 100 150 200 Motor current(%)
2-00=100%

Figure 6.72 Motor Protection Opeartion Time
m Motor Protection Using PTC Input

A motor PTC can be connected to the drive analog input terminal MT for motor overheat
protection.

When the motor PTC signal exceeds the overheat alarm level, the keypad will display OH1
(Motor Overheat) and the motor will continue to run. When the motor PTC signal exceeds the
overheat fault level, the keypad will display OH1 (Motor Overheat) and the drive will shut off
the output and stop the motor using the stop method selected in P1-03.

Connect the PTC according to the following figure.

AC Drive
- ) (++V10V, 20mA)

Divider
resistance

12kQ
) A2 (0-10V)

PTC
thermistor

DIP switch S1

AC
S|

5

Figure 6.73 PTC Input Wiring
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The PTC must have the characteristics illustrated in the following figure in each motor phase.
The motor overload protection normally requires 3 PTC inputs connecting in a series.

Resistance
Q)
Class F ClassH .~
180 °C /
/
1330~ === =-=-- - s mommo oo df oo c ]
| | !
| | |
| ]
|
: Lo
| ]
|
l L
: ¥
i
l ¥
| /
550 |- —— e R 4
| ! /1
= L L ____~-
o I
| | | |
| | | |
L : .
/‘ T Tr Temperature

Tr=5 Tr Tr+5 Tr : threshold value
Figure 6.74 PTC Characteristics

Set the overheat detection using a PTC in P1-03 to P1-04 as explained in the section below.

P2 Momentary Power Loss

B P2-00 Momentary Power Loss Operation Selection

Selects the drive operation when a momentary power loss occurs (the main circuit DC voltage
falls below the P2-03 level). The drive can automatically return to the operation it was
performing before the power loss.

No. Name Setting Range Default

P2-00 Momentary Power Loss Operation Selection Oto3 0

0: Disabled (Default)

When the power supply falls below the P2-03 (Uv Detection Level) value for 10ms, a Uv
(Undervoltage) fault will be triggered to shut off the drive output and the motor coasts to stop.

1 : Recover if CPU Has Power

When the CPU of the drive is powered after a momentary power loss, the drive will resume the
operation. The KEB function will not perform even if KEB is enabled.
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2 : KEB function if CPU Has Power

When a momentary power loss occurs, the drive decelearates using regenerative power from
the motor. If the power returns, the drive accelearates to the frequency it was running before
the power loss. If the powe does not return and the output frequency falls below the minimum
output frequency, the drive output will be shut off. in this mode, Multifunction contact input
(E1-xx = 56/57) KEB command is invalid

3 : Ramp to Stop with KEB Deceleration

When a momentary power loss occurs, the drive decelearates using regenerative power from
the motor even if the power recovers within P2-07 (KEB detection) duration. If KEB is assigned
to a multi-function input terminal, the drive accelerates back up when the power returns only if
the input terminal is opened.

m KEB Function

When a power loss is detected, KEB ( Kinetic Energy Backup) starts decelerating the motor and
using regenerative power to control the motor. Therefore the drive can continue to run during
a momentary power loss. When the power returns, the drive accelerates back up to the
frequency it was runinbefore the power loss.

When using a single drive, set P2-09 = 0 (KEB Operation Method 1) or P2-09 = 1 (KEB
Operation Method 2).

When multiple drives have to perform KEB and decelerate at a curtain speed ratio in
applications such as textile machinery, set P2-09 = 1 (KEB Operation Method 2) or 2 (KEB
Operation Method 3).

B P2-01 Minimum Baseblock (bb) Time

Sets the minimum baseblock time when power is restored right after a momentary power loss.
This determines the time the drive waits for the residual voltage in the motor to dissipate.

Increase this value if overcurrent or overvoltage occurs at the beginning of Speed Search and

DC Braking.
No. Name Setting Range Default
p2-01 P2-01 Minimum Baseblock (bb) Time 0.1 to 50s Determined by 02-03,
Al1-06

B P2-03 Uv (Undervoltage) Detection Level

Sets the voltage level of undervoltage detection or KEB function activation. Normally this
parameter does not require any change.
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No. Name Setting Range Default

P2-03 Uv (Undervoltage ) Detection Level 150 to 210V Determined by d1-00
<1> and 02-03<2>

<1> This is the value for 200V. Double this value for 400V.

<2> The default setting for 400 V drives depends on whether the drive input voltage is higher or lower than 400V.
Note:

1. When setting a value lower than the default, install an AC reactor option on the drive input side to prevent
damage to the drive parts.

2. When using KEB function and P2-03 is set too low, the Uvl (Undervoltage Detection 1) fault will be triggered

before the KEB can be performed. Therefore do not set this value too low.
B P2-04 KEB Deceleration Time

Sets the time to decelerate during KEB function. Set a longer time if Uvl (Undervoltage
Detaction 1) fault is triggered during KEB function. On the other hand, set a shorter time if ov
(Overvoltage) is triggered during KEB function.

When performing KEB operation method 1, the drive deceleration time is based on the

setting of P2-04 and changes according to the main circuit voltage.

When performing KEB operation method 2 or 3, the drive deceleration time is determined

by p2-04.
No. Name Setting Range Default
P2-04 KEB Deceleration Time 0.0 to 6000.0s 00s

<1>

<1> The setting range is determined by the units set in C1-09 (Acc./Dec. Time Unit Selection). When C1-09 = 0 (0.01
s), then the setting range is 0.00 to 600.00 (s).

B P2-05 Acceleration Time after KEB

Sets the time to reaccelerate from the speed when KEB function was deactivated to the set
frequency command (operation frequency before power loss).

When set to 0.0 s, the drive will accelerate to the previously active frequency according to the
active acceleration time set by any of C1-00, C1-02, C1-04 or C1-06.

No. Name Setting Range Default
P2-05 Acceleration Time after KEB 0.0 to 6000.0s 0.3s
<1>

<1> The setting range is determined by the units set in C1-09 (Acc./Dec. Time Unit Selection). When C1-09 = 0 (0.01
s), then the setting range is 0.00 to 600.00 (s).

B P2-07 KEB Detection Time

Sets the minimum duration of KEB operation once KEB is enabled ( P2-00 = 2 or 3). KEB will be

197




performed throughout this detection time even if power recovers within this duration. When
KEB is enabled or the multi-function input terminal assigned to KEB closes, and the main circuit
voltage falls below the P2-03 level, the drive continues to perform KEB within the detection
time set to this parameter. When P2-00 = 0 or 1, set a longer possible time to P2-07.

When the multi-function input terminal assigned to KEB is closed, the KEB operation will
continue after the detection time (P2-07). If the terminal is released, the drive will reaccelerate.
When KEB is not assigned to a multi-function input terminal and the main circuit voltage
exceeds the P2-08 setting after the detection time (P2-07), the drive reaccelerates. If the main
circuit voltage falls below the P2-08 setting after the detection time (P2-07), the KEB operation
continues.

No. Name Setting Range Default

P2-07 KEB Detection Time 0 to 2000 ms 50 ms

B P2-08 Voltage Target During KEB

Sets the target value for the main circuit DC voltage or to deactivate KEB.

No. Name Setting Range Default

P2-08 Voltage Target During KEB 150 to 400V <1> <2>

<1> This value is fora 200 V drive. Double this value for a400 V drive.

<2> This default is determined by d1-00.

<3> KEB will function properly, if the value of P2-08 is set to be greater than P2-03, do not set P2-03 higher than
P2-08

B P2-09 KEB Method Selection

To enable KEB, set P2-00=2 to 3 or close the assigned multi-function input terminal.

No. Name Setting Range Default

P2-09 KEB Method Selection 01,2 0

0 : KEB Operation Method 1

Based on P2-04 (KEB Deceleartion Time), the drive adjusts the deceleration time during the
KEB operation to match P2-08 (Voltage Target During KEB). If power is restored within P2-07

time, the output frequency will keep the frequency of when power is restored
Note: When a Uv (Undervoltage) is triggered during KEB, set a shorter time to P2-04 (KEB Deceleration Time).

When an ov (Overvoltage) is triggered during KEB, set a longer time to P2-04 (KEB Deceleration Time).
1: KEB Operation Method 2

The drive uses the time set to P2-04 (KEB Deceleration Time) to perform the KEB operation in
the P2-07 duration whether or not power is restored regardless the main circuit voltage. Install
a braking option as an ov (Overvoltage) might be triggered.
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2 : KEB Operation Method 3

The drive uses the time set to P2-04 (KEB Deceleration Time) to perform the KEB operation and
monitors the main circuit voltage at the same time. If the main circuit voltage increases, the
drive holds the frequency to avoid ov (Overvoltage). Select this operation method when no
braking option is installed.

Refer to setting 56 KEB Command 1 (Normal Closed) and 57 KEB Command 1 (Normal Open)
of multi-function terminal inputs for details.

o KEB Operation Start

The KEB function is triggered by the following conditions.
The multi-function input terminal assigned to KEB closes.
The main circuit voltage falls below the P2-03 level.

o KEB Operation End

The KEB function is disabled by the following conditions.
The multi-function input terminal assigned to KEB releases after the time set in P2-07 (KEB
Detection Time).
When no multi-function input terminal is assigned to KEB and the voltage returns to the
P2-08 level (Voltage Target During KEB) after the time set in P2-07 (KEB Detection Time).

. Power loss time
Main power - >
supply ™|
0V
\
Main circuit K\ —
voltage -
/ P2-08 (Voltage Target During KEB)
P2-03 (Uv Detection Level)
0V
P2-07
(KEB Detection Time)
Output
frequency
/ \
P2-04 <1>

(KEB Deceleration Time)
0 Hz

Figure 6.75 KEB Opeartion Method 2 (P2-00=3 and P2-09=1 withoud Using Multi-Function Input for
KEB)

Note: After the time set to P2-07 ( KEB Detection Time), KEB continues if the voltage is still below the P2-08
(Voltage Target During KEB) level and KEB ends if the voltage exceeds the P2-08 level.
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<1> When P2-05 = 0, the drive will accelerate to the previously active frequency according to the active
acceleration time set by any of C1-00, C1-02, C1-04 or C1-06.

. Power loss time
Main power - >

supply

0V
Main circuit /\\
voltage ) P2-08 (Voltage Target During KEB)
P2-03 (Uv Detection Level)
0V

pP2-07
(KEB Detection Time)

-t
)

E1-0MA=56/57 OFF ON OFF

(KEB Command 1)

Output
frequency
P2-04 — AN
(KEB Deceleration Time) <1>
0 Hz

Figure 6.76 KEB Opeartion Method 2 Using KEB Command 1 (P2-00 = 3, P2-09 = 1 and E1-[0[1=56,57)

Note: Whichever between voltage falling below the P2-03 level and entering KEB Command 1 occurs earlier
activates the KEB function.

<1> When P2-05=0, the drive accelerates to the previously active frequency according to the active acceleration
time set by any of C1-00, C1-02, C1-04 or C1-06. When P2-05#0, the drive accelerates using the acceleration time
set to P2-05.

Figure 6.77 illustrates a wiring example to trigger KEB at the momentary power loss using terminal S6.

Braking resistor
(option)

2 V/T2 ©
L3 T W/T3 ©

Uv detection
relay

Figure 6.77 KEB Function Wiring
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Note:
1. Check if a Run command during power loss is enabled. When the Run command is removed, the drive cannot
accelerate to the frequency command even if the power is restored.

2. Install a braking resistor option when P2-09 = 1 ( KEB Operation Method 2).

B P2-10 Automatic voltage regulation

No. Name Setting Range Default
P2-10 Automatic voltage regulation 01 1
0 : Disabled
1:Enabled
P3 Stall Prevention

When the load is too heavy or the deceleration time is too short, the motor may not be able to
keep up with the frequency command and slips. The regenerative power from the power will
then exceed the tolerance of main circuit capacitor and trigger an ov (Overvoltage) fault to
stop the drive. This process is called “stall” . When a motor stalls, it cannot be accelerated or
decelerated. The Stall Prevention Function prevents the motor from stalling and while allowing
the motor to keep up with the desired speed without changing the acceleration or
deceleration times. This function can be set separately for acceleration, operating at constant
speeds, and deceleration.

B P3-00 Stall Prevention during Acceleration

Sets the method to prevent the motor being stopped by oC(Overcurrent), oLl (Motor
Overload) or oL2 (Drive Overload) fault.

No. Name Setting Range Default
P3-00 Stall Prevention during Acceleration 0 to 1 1
0 : Disabled

The Stall Prevention function is not provided during acceleration. If the acceleration time is too
short, the motor might not be able to be accelerated causing an overload fault and stop.

1:Enabled

The Stall Prevention is enabled during acceleration. The operation is determined by the
selected control method.

V/F Control / Open-Loop Vector Control
Acceleration stops when the output current exceeds the value set in P3-01. Acceleration
continues when the output current drops 15% below the value set in P3-01. The Stall

201




Prevention level is automatically decreased in the constant power range. Refer to P3-02 (Stall
Prevention Limit during Acceleration) for details..

Output current

Stall Prevention level
p3-01 |.during acceleration

85% of P3-01

Time
Output b3 16 Stall Prevent P3-16 Stall Preventi
frecuency 3 a_ re_ ention a. reyen an
Detection Time Detection Time
N Controls the output frequency to "
prevent the motor from stalling
Time

Figure 6.78 Stall Prevention during Acceleration for IM motors
PM Open-Loop Vector Control
When the output current is higher than the P3-01 (Stall Prevention Level during Acceleration)
level for longer than the time set to P3-16, the drive decelerates using P3-11 (Stall
Deceleration Time during Acceleration). Refer to P3-11 for detais.
The drive reaccelerates when the output current drops 15% below the value set in P3-01.

Output A
current
P3-01 F---m-—- T T T T TN C DD DD D CT15% ofP3-01
' [
| |
; T > Time
P3-16 Stall Prevention P3-1L6 Stall Prevention
Output Detectior} Time Detéction Time
frequency !
l
| | © Time

-——
Deceleration using P3-11

Figure 6.79 Stall Prevention during Acceleration for PM motors

B P3-01 Stall Prevention Level during Acceleration
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Sets the output current level to activate the Stall Prevention function during acceleration.

No. Name Setting Range Default
P3-01 Stall Prevention Level during Acceleration 0 to 150% <1>
<1>

<1> The value is determined by A1-06 (ND/ HD Selection).
When the motor rating is smaller than the drive rating, using the default to run the motor
could cause motor to stall. If the stall occurs, set a smaller to this parameter.
Set P3-02 as well when running the motor in the constant power range.

B P3-02 Stall Prevention Limit during Acceleration

when running the motor in the constant power range, the P3-01 value will be automatically
reduced.

Sets the lower limit of Stall Prevention in the constant power range as a percentage of the
drive rated output current.

No. Name Setting Range Default

P3-02 Stall Prevention Limit during Acceleration 0 to 100% 50%

Stall Prevention level

durjng acceleration
9 ! P3-01 (Stall Prevention during

______________ Acc.)

P3-02 (Stall Prevention Limit
N during Acc.)

Output frequency

Base frequency

Figure 6.80 Stall Prevention Level during Acceleration
B P3-03 Stall Prevention during Deceleration

The Stall Prevention function during deceleration controls the deceleration base on the main
circuit DC voltage, and use high inertia or rapid deceleration to prevent an ov (Overvoltage)

fault.
No. Name Setting Range Default
P3-03 Stall Prevention during Deceleration 0 to 1 1
0: Disabled

The drive decelerates according to the set deceleration time. With high intertia loads or rapid
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deceleration, an ov (Overvoltage) fault could be triggered. Therefore use braking options or
set this parameter to 1.

1:Enabled

When the main circuit voltage exceeds the tall Prevention level during acceleration, the
deceleration pauses and hold the frequency. When the main circuit voltage falls below the Stall
Prevention level, the drive continues to decelerate using the set deceleration time. Stall
Prevention might be triggered repeatedly to prevent an overvoltage fault.

Stall Prevention might lengthen the total deceleration time until a completely stop. Therefore
install a braking option for applications such as conveyors.

The Stall Prevention function is illustrated below.

Output frequency

Deceleration characteristics
when Stall Prevention is
/ triggered during deceleration

Y Time
'Set deceleration time

Figure 6.81 Stall Prevention during Deceleration Operation
B P3-04 Stall Prevention Level during Deceleration

Sets the voltage level to activate the Stall Prevention function during deceleration.

No. Name Setting Range Default
P3-04 Stall Prevention Level during Deceleration | 330V to 410V 395V <1>
<1>

When the regenerative power boosts the main circuit DC voltage higher than the value set to
this parameter during deceleration, the drive performs Stall Prevention during deceleration to
prevent an oV (Overvoltage) fault. Lower this value if the load is too heavy which causes a rapid
regenerative power increase.

<1> This value is fora 200 V AC drive. Double this value for a 400 V AC drive.

B P3-05 Stall Prevention during Run

Stall Prevention during run prevents an oL1 (Motor Overload) fault when the motor is running
at constant speed.
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No. Name Setting Range Default

P3-05 Stall Prevention during Run 0 to 2 1

Note:
1. Available in Open-Loop V/F Control, Closed-Loop V/F Control and PM Open-Loop Vector Control control
methods.

2. Disable when the output frequency is below 6 Hz regardless the P3-05 and P3-06 settings.
0 : Disabled

The drive runs at the set frequency command. A heavy load might cause the motor too stall
and triggered an oC (Overcurrent) or oL1 (Motor Overload) to stop the motor.

1: Enabled (Deceleration Time 1)

When the drive output current exceeds the P3-06 (Stall Prevention Level during Run) level, the
deceleration time C1-01, C1-03, C1-05 or C1-07 will be used to decelerate. When the drive
output current falls below the value of P3-06 minus 2% for 100 ms, the drive accelerates back
to the frequency command at the active acceleration time.

2 : Enabled (Deceleration Time 2)

Same as P3-05 = 1 except the drive decelerates using the C1-03 deceleration time.

B P3-06 Stall Prevention Level during Run

Sets the current level to activate the Stall Prevention function during run.

No. Name Setting Range Default

P3-06 Stall Prevention Level during Run 30 to 150 <1>

<1> The default setting is determined by A1-06 (ND/HD Selection).

o Using Analog Input to Change Stall Prevention Level during Run

If E3-oo= 7 (Stall Prevention Level during Run) is set, this value can be changed via input
terminal Al or A2.

The Stall Prevention level during run is determined by the smaller value of the P3-06 setting or
the input via terminal A1 or A2.
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Stall Prevention

level during run
A

100% |-————-—————————

30%

Input of multi-

L . » function analog input
0 3V oV terminal AL or A2

(4mA)(8.8mA) (20mA)

Figure 6.82 Using Analog Input to Change Stall Prevention Level during Run

B P3-07toP3-10 Retain

P4 Frequency Detection

P4 parameters set the frequency agree and frequency detection to the assigned multi-function
output terminal.

B P4-00/P4-01 Frequency Detection Level / Width

P4-00 sets the detection level for the multi-function output terminal assigned to E2-oo = 2
(Frequency Agree), E2-a0=3 (User-Defined Frequency Agree), E2-00=16 (Frequency Detection
1) or E2-oo=17 (Frequency Detection 2).

P4-01 Sets the detection width for the multi-function output terminal.

No. Name Setting Range Default
P4-00 Frequency Detection Level 00 to<l> 30.0 Hz
P4-01 Frequency Detection Width 0.1 to 255Hz 2.0Hz

<1> The upper limit is determined by the values set to d1-02 (Maximum Output Frequency), and L2-00 (Frequency
Command Upper Limit).

B P4-02 Frequency Command Loss Detection Selection

The drive can detection a frequency command loss from terminal Al or A2. When the
frequency command falls below 90% of the command within the time set in P4-04, the
frequency command loss will be detected.
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Analog frequency 100%

command
————————————— - . 10%
I I
P4-04 —>| te— |
I I
I I
I I
I I
Frequency
command loss OFF ON
(E2—O(i’éo)E2—03 » Time

Figure 6.83 Frequency Command Loss Detection Operation
This parameter sets the drive operation when a frequency command loss is detected. Set
E2-00 to E2-03 to 9 (Frequency Command Loss) for the output terminal to trigger when
frequency command loss occurs.

No. Name Setting Range Default
P4-02 Frequency Command Loss Detection Selection 01 0
0 : Drive stop

The drive runs according to the frequency command.

1: Continue operation according to the setting in P4-03.

The drive continues to run at the frequency set to P4-03 during frequency command loss.
When the frequency command is restored, the operation will be continued with the frequency
command.

B P4-03 Frequency Command at Frequency Command Loss

Sets the frequency command level at which the drive runs when detecting a frequency
command loss and when L4-02 is set to 1. Sets the value as a percentage of the maximum
output frequency set in d1-02. (Sets the value as a percentage of the motor 2 maximum output
frequency set in d1-13.)

No. Name Setting Range Default
P4-03 Frequency Command at Frequency Command 0.0 to 100.0% 80.0 %
Loss

B P4-04 Frequency Command Loss Detection Time

When the frequency command falls below 90% of the command within this detection time, the
frequency command loss will be detected.
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No. Name Setting Range Default
P4-04 Frequency Command Loss Detection Time 20 to 400ms 20ms

B P4-05 Brake control release frequency

No. Name Setting Range Default
P4-05 Brake control release frequency 0.00 ~ 20.00Hz 0.00Hz

B P4-06 Brake control action frequency

No. Name Setting Range Default
P4-06 Brake control action frequency 0.00 ~ 20.00Hz 0.00Hz

Fault Restart tries to automatically restart the motor and continue operation to prevent the

P5  Fault Restart

motor from stopping when a fault is detected.

The drive diagnoses itself and continues operation when a fault is detected during run. If the
self-diagnosis is successful to clear the fault, the drive restarts automatically with Speed Search.

Refer to b3 (Speed Search) for details.

Note:

1. The Run command (forward/ reverse) will automatically be removed when the sequency control circuit makes the

fault shut off the drive output.

2. When the Run command is removed, the drive diagnoses itself, attemps to clear the fault and restart.

WARNING! Do not perform Fault Restart in applications such as lifting, which could cause the machine to drop the

load.

Fault Restart can be performed when the following faults occur.

Fault Fault Name Fault Fault Name

GF Ground Fault oL2 Drive Overload
OVA Overvoltage (Acceleration) Ootl Overload Detection 1
OovD Overvoltage (Deceleration) Oot2 Overload Detection 2
ovC Overvoltage (Constant Speed) PF Input Phase Loss
oCA Overcurrent (Acceleration) LF1 Output Phase Loss
oCD Overcurrent (Deceleration)

oCC Overcurrent (Constant Speed)

OH Heatsink Overheat

oL1 Motor Overload

Set Fault Restart in P5-00 to P5-03.
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Set E2-00 to E2-03 to 14 (Fault Start) to output the signal to an external devices.

B P5-00 Numberof Auto Restart Attempts

Sets the number of times to automatically attempt to restart the drive when detecting the fault
listed above. The drive will stop operation when the restart attemps reach the number set in
this parameter. Clear the cause of the fault manually and restart the drive.
The number of auto restart attemps is reset to 0 in the following situations.

The drive runs normally for 10 minutes after a fault restart.

A fault is reset manually after the protection function is triggered.

The power supply is cycled.

No. Name Setting Range Default

P5-00 Number of Auto Restart Attempts 0 to 10 0

B P5-01 Auto Restart Fault Output Operation

Enables or disables the fault output via E2-oo= 11 (Fault) during Fault Restart.

No. Name Setting Range Default

P5-01 Auto Restart Fault Output Operation 01 0

0 : Fault Output Disabled
1: Fault Output Enabled

B P5-02 Fault Restart Interval Time

Sets the amount of time between restart attempts.

No. Name Setting Range Default

P5-02 Fault Restart Interval Time 0.5 to 600.0s 10.0s

P6  Overtorque/ Undertorque Detection

When the load is too heavy (overload) or suddenly drops (undertorque), the drive will output a
torque detection signal to the multi-function output terminal ( Relay 1, Relay 2, D1-DC or
D2-DC). The torque detection function is set by P6 parameters.

CAUTION! When overtorque occurs, the drive may trigger the fault to stop the motor. To prevent the drive from

stopping, use torque detection to indicate an overload situation before the fault is triggered. Simimar situations
also apply to undertorque. Use undertorque detection to find out application problems such as torn belte, a pump

shutting off and etc.

E2-00 to E2-03 Setting Name

18 Overvoltage/ Undervoltage Detection 1 (normal open)

20 Overvoltage/ Undervoltage Detection 2 (normal open)
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Overtorque and undertorque operations are illustrated in Figure 6.84 and Figure 6.85.

Motor current/
torque

Hysteresis Hysteresis

(10%) (10% )
pe-OlorP6-04 | - _~/ N ______ _/ _______ N_.____

P6-02 or P6-
05
]

P6-02 or P6-
05

Torque detection 1
or 2

ON ON

Figure 6.84 Overtorque Detection Operation

Motor current/

torque .
4 Hysteresis

P6-OlorP6-04 | _ _ _ ____ N ____A_ o _ N _______ AN ____

I
I
|
:
| P6-02 or P6-
|
I
|
[}

P6-02 or P6-
05 \ 05
el i —
Torque detection 1 or ! P
2 ! |
: ON : ON

Figure 6.85 Undertorque Detection Operation

Note:

1. A 10% of the drive rated current and motor rated torque are used for the torque detection function.

2. Overtorque/ undertorque detection is set as a percentage of the drive rated output current in Open-Loop V/F
Control, Closed-Loop V/F Control, and PM Open-Loop Vector Control control methods. Overtorque/ undertorque
detection is set as a percentage of the motor rated torque in Open-Loop Vector Control, Closed-Loop Vector

Control, and PM Closed-Loop Vector Control control methods.
B P6-00 Overtorque/ Undertorque Detection Selection 1

Sets the operation when the motor current or torque exceeds the P6-01 level for longer than
the time set to P6-02.

No. Name Setting Range Default
P6-00 Overtorque/ Undertorque Detection Selection 1 0 to 8 0
0 : Disabled

1: Overtorque Alarm at Speed Agree
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Overtorque detection is active only when the output frequency is the same as the frequency
command. No detection during acceleration or deceleration. The drive continues to run after
an otl (Overtorque Detection 1) alarm is triggered.

2 : Overtorque Alarm at Run

Overtorque detection is active when the Run command is active. The drive continues to run
after an otl (Overtorque Detection 1) alarm is triggered.

3 : Overtorque Fault at Speed Agree

Overtorque detection is active only when the output frequency is the same as the frequency
command. No detection during acceleration or deceleration. The drive stops operation after
an otl (Overtorque Detection 1) fault is triggered.

4 : Overtorque Fault at Run

Overtorque detection is active when the Run command is active. The drive stops operation
after an otl (Overtorque Detection 1) fault is triggered.

5 : Undertorque Alarm at Speed Agree

Undertorque detection is active only when the output frequency is the same as the frequency
command. No detection during acceleration or deceleration. The drive continues to run after
an Utl (Undertorque Detection 1) alarm is triggered.

6 : Undertorque Alarm at Run

Undertorque detection is active when the Run command is active. The drive continues to run
after an Utl (Undertorque Detection 1) alarm is triggered.

7 : Undertorque Fault at Speed Agree

Undertorque detection is active only when the output frequency is the same as the frequency
command. No detection during acceleration or deceleration. The drive stops operation after
an Utl (Undertorque Detection 1) fault is triggered.

8 : Undertorque Fault at Run

Undertorque detection is active when the Run command is active. The drive stops operation
after an Utl (Overtorque Detection 1) fault is triggered.

B P6-01 Overtorque/ Undertorque Detection Level 1

Sets the level for overtorque/undertorque detection
Overtorque/ undertorque detection is set as a percentage of the drive rated output current in
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Open-Loop V/F Control, Closed-Loop V/F Control, and PM Open-Loop Vector Control control
methods. Overtorque/ undertorque detection is set as a percentage of the motor rated torque
in Open-Loop Vector Control, Closed-Loop Vector Control, and PM Closed-Loop Vector
Control control methods.

No. Name Setting Range Default

P6-01 Overtorque/ Undertorque Detection Level 1 0 to 300% 150%

Note: This level can be set by the analog input terminal assigned to E3-oo=11. The analog input overrides the
setting in this parameter. However P6-04 (Overtorque/ Undertorque Detection Level 2) cannot be set by the analog

input terminal.
B P6-02 Overtorque/ Undertorque Detection Time 1

Sets the time for overtorque/undertorque detection 1.

No. Name Setting Range Default

P6-02 Overtorque/ Undertorque Detection Time 1 0.0 to 10.0s 0.1ls

B P6-06 Mechanical Weakening Detection Operation

Sets the speed range to detect mechanical weakening and the operation when detected.

No. Name Setting Range Default
P6-06 Mechanical Weakening Detection Operation 0 to 8 0
0 : Disabled

1: Continue Operation if the Speed (Signed) is above P6-07

When the speed (signed) exceeds the P6-07 level, an oL (Mechanical Weakening Overtorque
Detection) alarm will be triggered and the drive will continue operation.

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

When the speed (unsigned) exceeds the P6-07 level, an oL (Mechanical Weakening
Overtorque Detection) alarm will be triggered and the drive will continue operation.

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

When the speed (signed) exceeds the P6-07 level, an oL (Mechanical Weakening Overtorque
Detection) fault will be triggered and the drive will stop operation.

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

When the speed (unsigned) exceeds the P6-07 level, an oL (Mechanical Weakening
Overtorque Detection) fault will be triggered and the drive will stop operation.
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5 : Continue Operation if the Speed (Signed) is below P6-07

When the speed (signed) is below the P6-07 level, an UL (Mechanical Weakening Undertorque
Detection) alarm will be triggered and the drive will continue operation.

6 : Continue Operation if the Speed (Unsigned) is below P6-07

When the speed (unsigned) is below the P6-07 level, an UL (Mechanical Weakening
Undertorque Detection) alarm will be triggered and the drive will continue operation.

7 : Stop Operation if the Speed (Signed) is below P6-07

When the speed (signed) is below the P6-07 level, an UL (Mechanical Weakening Undertorque
Detection) fault will be triggered and the drive will stop operation.

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

When the speed (unsigned) is below the P6-07 level, an UL (Mechanical Weakening
Undertorque Detection) fault will be triggered and the drive will stop operation.

B P6-07 Mechanical Weakening Detection Speed Level

Sets the speed level for Mechanical Weakening Detection as a percentage of d1-02 (Maximum
Output Frequency).

No. Name Setting Range Default
P6-07 Mechanical Weakening Detection Speed Level -110.0 to 110.0%
110.0%

The drive detects Mechanical Weakening by th settings of P6-00 to P6-02. When P6-06 is
set for unsigned speed detection, the negative values are treated as positive values.

B P6-08 Mechanical Weakening Detection Time

If the condition set in P6-06 lasts the time set in this parameter, Mechanical Weakening is
detected.

No. Name Setting Range Default

P6-08 Mechanical Weakening Detection Time 0.0 to 10.0s 0.1s

B P6-09 Mechanical Weakening Detection Start Time

Sets the cumulative drive operation time to activate Mechanical Weakening Detection. If U3-00
reaches the value set in this parameter, Mechanical Weakening is detected.

No. Name Setting Range Default

P7 Drnive Protection
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B P7-00 InputPhase Loss Protection

Enables or disables the input phase loss detection.

No. Name Setting Range Default
P7-00 Input Phase Loss Protection 01 0
0 : Disabled
1:Enabled

When a power supply voltage is imbalance or main circuit capacitor is weakening, the input
phase loss will be detected and a PF (Phase Loss) fault will be triggered.

The detection is disabled in the following situations.

The drive is decelerating
No Run command is entered
Output current is below or equal to 30% of the drive rated current

B P7-01 Output Phase Loss Protection

Sets the output phase loss detection. The output phase loss will be detected when the output

current is less than 5% of the drive rated output current.
Note:

1. If the motor rated current is too small compared with the drive rating, output phase loss detection may be
mistakenly triggered. Set P7-01 to O (disabled) in this situation .

2. Output phase loss detection is not provided when the drive is running a PM motor with light load.

No. Name Setting Range Default
P7-01 Output Phase Loss Protection 0 to 2 0
0 : Disabled

1: Enabled when One Phase is Lost

A LF1 (Output Phase Loss) fault is triggered when one output phase is lost. The drive output is
cut off and the motor coasts to stop.

2 : Enabled when Two Phases are Lost

A LF1 (Output Phase Loss) fault is triggered when more than one output phases are lost. The
drive output is cut off and the motor coasts to stop.

B P7-02 Output Ground Fault Detection
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Enables or disables the output ground fault detection.

No. Name Setting Range Default <1>
P7-02 Output Ground Fault Detection 01 0
0 : Disabled

No gound fault detection.

1:Enabled

A GF (Ground Fault) fault is triggered when a ground short circuit or high leakage current
occurs in one or two output phases.

B P7-03 Heatsink Cooling Fan Operation

Sets the heatsink cooling fan operation.

No. Name Setting Range Default

P7-03 Heatsink Cooling Fan Operation 0 to 2 0

0 : Enabled when drive is running

The fan is switched on when a Run command is entered and switchef off with the wait time set
to P7-04 after removing the Run command. This setting can be used to extend the fan lifetime.

1: Enabled when power supply is On

2 : When the heat sink temperature is reached, the fan starts running

The fan operates as long as the power is supplied to the AC drive.

B P7-04 Heatsink Cooling Fan Off-Delay Time

Sets the cooling fan off-delay time when P7-03=0 that the drive waits to disabled the cooling
fan after run command is released.

No. Name Setting Range Default

P7-04 Heatsink Cooling Fan Off-Delay Time 0 to 300s 60 s

B P7-05 Ambient Temperature Setting

Sets the ambient temperature. This automatically decreases the drive rated current when the
ambient temperature is higher than the temperature specified in drive specifications. The
installation method is required to be set in P7-12. Refer to Ch 10.1 on page 261 for details.

No. Name Setting Range Default

P7-05 Ambient Temperature Setting -10 to 50° 40°

B P7-06 olL2 Detection Time Reduction at Low Speed
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Determines whether to reduce the olL2 (Drive Overload) fault detection time at low speed

(below 6 Hz) to prevent premature output transistor failures.
Note: Contact Lite-On for consultation before disabling the protection by setting 0 to this parameter.

No. Name Setting Range Default
P7-06 oL2 Detection Time Reduction at Low 01 0
Speed

0 : Detection time is not reduced

The oL2 (Drive Overload) fault detection time is not reduced at low speed (below 6 Hz). Runing
the drive with high output current at low speed could damage the output transistor.

1 : Detection time is reduced

The oL2 (Drive Overload) fault detection time is reduced at low speed (below 6 Hz).

B P7-11 High Current Alarm Setting

Enables or disables the High Current Alarm (HCA) when the output current is too high.

No. Name Setting Range Default

P7-11 High Current Alarm Setting 01 0

0 : Disabled (No Alarm)

No alarm will be triggered.

1: Enabled (Alarm)

When the output current is higher than 150% (ND mode is 120%) of the drive rated current,
the alarm will be triggered and the assigned multi-function input terminal (E2-oo= 13) will
close.

B P7-12 Installation Method Selection

Selects the installation type. The drive overload detection limit will be changed according to

the selection. Referto Ch 10.1 on page 261 for details.
Note:

1. This value cannot be reset by A1-03 (Reset).
2. The default value is preset to the appropriate value. Do not change this value unless using side-by-side

installation or mounting the drive with the heatsink outside the cabinet.

No. Name Setting Range Default <1><2><3>

P7-12 Installation Method Selection 0 to 2 0

0:IP20 Enclosure in a Cabinet
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Select this when the IP20 enclosure drive is installed in a cabinet with at least 30 mm room to
the next drive or a cabinet wall.

1: Side-by-Side Mounting

Select this when the drive is mounted side-by-side with 2 mm to 29 mm room to the next
drive.

2 : NEMA 1 Enclosure

Select this when the NEMA 1 enclosure drive is installed.

B P7-13 DCBraking Level Setting

Sets the DC braking transistor level.

No. Name Setting Range Default

P7-13 DC Braking Level Setting 330V to 400V <1> 350V <1>

<1> The value is for a 200V AC drive. Double this value for a 400V AC drive.

6.8 Group n, Special Adjustments

nl  Hunting Prevention

Hunting Prevention prevents the drive from hunting when running with low inertia and light
load. Hunting often occurs with a high carrier frequency and a low output frequency (below 30
Hz).

B nl-00 Hunting Prevention Setting

Enables or disables the hunting prevention function.

Note: This function is only provided in V/F Control. When drive response is prioritized over suppressing motor
oscillation, disable Hunting Prevention. This function can be disabled without problems in applications with high

inertia loads or heavy loads.

No. Name Setting Range Default
n1-00 Hunting Prevention Setting 01 1
0 : Disabled
1:Enabled

B nl-01 Hunting Prevention Gain

Sets the gain for Hunting Prevention.

No. Name Setting Range Default

n1-01 Hunting Prevention Gain 0.00 to 250 1.00

Normally there is no need to change this setting. However, change the setting in the following
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situations.
If the motor oscillates during light load, gradually increase this value by units of 0.1
If the motor stalls, gradually decrease this value by units of 0.1

6.9 Group o, Keypad Function Settings

ol Display Setting

B ol- 00 Frequency Command Setting/Display

01-00 used to select the frequency command unit and monitor values. 01-00 = 3 and under
01-02 and 01-03, the unit can be set to any -

No. Name Setting Range Default
01-00 Frequency Command 0~3 0
Setting/Display

0 : Useunits of 0.01Hz

1 : Useunits of 0.01% ( 100% as maximum output frequency )

2 : Useunits of min-1 (automatically calculated by maximum output frequency and number

of motor poles )

3 : Use user-defined units ( defined by 01-02 and 01-03)

When the value of the maximum output frequency to be displayed with the 01-02 setting.
Digits after the decimal point is set by 01-03.
For example, when the maximum output frequency to be displayed when "200.00", can be set

as follows.
01-02 = 20000
0l-03 =2

B o01l- 01 Retain

B ol- 02 User-Defined Frequency Command Setting/Display

Setpoint at maximum output frequency to be displayed -

No. Name Setting Range | Default

0l-02 User-Defined Frequency Command | 1 ~ 60000 Setting as 01-00
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Setting/Display

B 01- 03 Frequency Command Setting/Display Decimal Places

Setting frequency command setting/display decimal places

No. Name Setting Range | Default
01-03 Frequency Command Setting/Display Decimal | 0 ~ 3 Setting as 01-00
Places

o2 Multi-Function Selection

02 parameters determine the functions assigned to the keys on the keypad.

B 02-00 LO/RE(LOCAL/REMOTE) Key Function Selection

Enables or disables LO/RE key on the keypad

No. Name Setting Range Default
02-00 LO/RE (LOCAL/REMOTE) Key Function Selection 0,1 1
0: Disabled

Switches between Local and Remote are disabled.

1:Enabled

Switches between Local and Remote Operation but only during drive stop. Switching is not
possible when entering a Run command. When Local mode is selected, the LED indicator on
the LO/RE will light up.

WARNING! Pay attention to the following situations when b1-05 (Run Command Action after Switch ) is set to 1
(Accept 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. Clear all personnel from the electrical connections and the running

machinery prior to switching command sources. Failure to comply could cause serious injury.
Refer to Table 6.22 for the relationship between 02- 00 and b1- 05.

Table 6.22 Relationship between LO/RE and b1-05

02-00 b1-05 Switch from Local to Remote Switch from Remote to Local
0 Not possible to switch Not possible to switch
0 1 Not possible to switch Not possible to switch
1 0 The drive will not run until a new Run | Not possible to run
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command is enterd.

If a Run command is entered, the drive

1 will start running as soon as the LO/RE | Not possible to run

key is pressed.

B 02-01 STOP Key Function Selection

Determines if the STOP key on the keypad will stop the drive when Remote is selected as the
command source.

No. Name Setting Range Default
02-01 STOP Key Function Selection 01 1
0 : Disabled
1:Enabled

The STOP key always stops drive operation even if the command source is not set to the
keypad. To restart the drive,cycle the Run command if the drive has been stopped by pressing
the STOP key.

B 02-02 Retain

B 02-03 Drive Capacity Selection

Set this parameter after replacing the terminal block or drive modules.

CAUTION! An incorrect 02- 03 setting may cause the drive performance to suffer and drive damage.

No. Name Setting Range Default

02-03 Drive Capacity Selection - Determined by

drive capacity

Rating (kW)

(200V series) 0.25 0.4 0.75 1.5 2.2 3.7 5.5 7.5 11
02-03 Setting 0 1 2 3 4 5 6 7 8
Rating (kW)

1 18.5 22 7 4

(200V series) > 8 30 3 >
02-03 Setting 9 10 11 12 13 14

Rating (kW)

(400V Series) 0.25 0.4 0.75 1.5 2.2 3.7 5.5 7.5 11
02-03 Setting 32 33 34 35 36 37 38 39 40
Rating (kW)

. 1 18. 22 7 4 7
(400V Series) > 8.5 30 3 > >3 >
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02-03 Setting 41 42 43 44 45 46 47 48

Power (kW)
(400V Series) 110
02-03 Setting 50

B 02-04 ENTER Key Function During Frequency Command Setting

Determines whether the ENTER key is required to be pressed after changing the frequency
command using the keypad in Local mode.

No. Name Setting Range | Default
02-04 ENTER Key Function During Frequency Command 012 0
Setting

0: ENTER Key Required

The ENTER key is required to be pressed to trigger the frequency command.

1:ENTER Key Not Required

When entering a frequency command, the output frequency changes immediately by UP or
DOWN key without pressing ENTER. The frequency command will be saved 5 seconds after it is
changed by pressing the UP or DOWN key.

2: ENTER Key Not Required

After 1 second, the frequency is automatically setting

B 02-05 Operation Selection when Digital Operator is Disconnected

Determines whether the drive will stop when the digital operator is removed in LOCAL mode
or when b1-01 or b1-08 is set to 0. When the operator is reconnected, the display will indicate
that it was disconnected.

No. Name Setting Range | Default

02-05 Operation Selection when Digital Operator is 01 0

Disconnected

0 : Continue Operation

The operation continues

1 : Trigger a Fault

The operation stops and triggers an oPr fault. The motor coasts to stop

B 02-06 Operation Direction at Power Up when Using Keypad
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Determines the motor rotating direction after the drive power up and the Run command is
entered from the digital operator.
Note: This parameter is provided only in Local mode when b1-01=0 or b1-08 = 0 (Keypad).

No. Name Setting Range Default
02-06 Operation Direction at Power Up when Using Keypad 01 0
0 : Forward
1:Reverse

o4  Maintenance Settings

B 04-00 Cumulative Operation Time Setting

Sets the initial value by 10 hours to start keeping track of cumulative operation time. The

cumulative operation time can be viewed in U3-00.
Note: A setting of 20 will set the cumulative operation time to 200h and the monitor will display 200h in U3-00.

No. Name Setting Range Default

04-00 Cumulative Operation Time Setting 0 to 6000h Oh

B 04-01 Cumulative Operation Time Selection

Selects the conditions in which the drive keeps track of the cumulative operation time.

No. Name Setting Range Default

04-01 Cumulative Operation Time Selection 0,1 0

0 : Time of Power On
Keeps track of time from the power up to power cutoff.
1: Time of Run

Keeps track of time when the output voltage is active.

B 04-02 Cooling Fan Operation Time Setting

Sets the initial value to start keeping track of cumulative fan operation time. View the

cumulative fan operation time in U3-01. Reset this value to 0 after the fan replacement.
Note:

1. Set this value in units of 10 h. A setting of 20 will set the cumulative operation time to 200h and the monitor will
display 300h in U3-00.

2. The cooling fan may require maintenance at an earlier date in harsher environments.

No. Name Setting Range Default

04-02 Cooling Fan Operation Time Setting 0 to 6000h Oh
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B 04-03to04-05 Retain

B 04-06 U2Reset Setting

Resets the data for U2-oo (Fault Information) as this data will not be reset by A1-03 (Reset).

No. Name Setting Range Default
04-06 U2 Reset Setting 01 0
0: No Action

The data for the U2-oo (Fault Information) monitor will not be reset.

1:Enabled

Resets the data for the U2-oo (Fault Information) monitor. Set this value to 1 and press ENTER
will clear all the fault information to O.

B o04- 07 kWh Monitor Initialization

Manually resets kWh monitors U3-08 and U3-09. Initializing the drive or cycling the power will
not reset these monitors.

No. Name Setting Range Default
04-07 kWh Monitor Initialization 0,1 0
0 : No Action

The kWh data (U3-08 + U3-09) are maintained

1 : Reset kWh Data

Resets the kWh counter. The monitors U3-08 and U3-09 will display "0" after they are
initialized. Setting 04-07 to 1 and pressing the ENTER erases kWh data and returns the display
to 0.

6.10 Group t, Auto-Tuning

t1 IM Motor Auto-Tuning

t1 parameters set the data for IM motor Auto-Tuning

Note: When running variable speed motors or vector motors, the voltage or frequency may be lower than

general-purpose motors. Therefore set the motor data according to the motor nameplate and perform
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Auto-Tuning. After that, change the maximum output frequency in d1-02.

B t1-01 Auto-Tuning Method Selection

Selects the method of Auto-Tuning..

No. Name Setting Range Default

t1-01 Auto-Tuning Method Selection 012 0

0 : Rotational Auto-Tuning
1: Stationary Auto-Tuning 1

2 : Stationary Auto-Tuning for Line-to-Line Resistance

B t1-02 Motor Output Power

Sets the motor rated output power in kW units.

No. Name Setting Range Default

t1-02 Motor Output Power 0.00 to 650.00 kW | Determined by 02-03, A1-06

Note:
1. The maximum motor rating the drive can run changes depending on the A1-06 (ND/HD Selection) setting.
2. 1HP (Horse Power) = 0.746kW

B t1-03 MotorRated Voltage

Sets the motor rated voltage according to the motor nameplate. If the motor is operating
above base speed, enter the voltage base speed here.

Variable speed motors and vector motors may have lower voltage or frequency than the
general-purpose ones. Therefore make sure the data entered matches the motor test report.
Enter the no-load voltage in this parameter for better control precision. If the motor test report
or the nameplate data is not available, set approximately 90% of the motor rated voltage.

If the drive input voltage is low, set approximately 90% of the drive input voltage. This may
increase the output current and reduce the overload margin.

No. Name Setting Range Default
t1-03 Motor Rated Voltage 0.0 to 2555V 2000V <1>
<1>

<1> This value is for a 200 V drive. Double this value for a 400 V drive.

B t1-04 MotorRated Current
Sets the motor rated current according to the motor nameplate. Set the motor rated current
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between 50% and 100% of the drive rated current for optimal performance. Enter the current

at the motor base speed.

No.

Name

Setting Range

Default

t1-04

Motor Rated Current

10 to 200% of drive

rated current

d2-10 (d2-21)

Note: The setting range changes depending on the settings of 02-03 (Drive Capacity Selection )and A1-06(ND/HD

Selectiond.

t1-05

Motor Base Frequency

Sets the motor base frequency according to the motor nameplate. Enter the maximum

frequency to d1-02 after Auto-Tuning if a motor with an extended speed range is used or the

motor is used in the field weakening area.

No. Name Setting Range Default
t1-05 Motor Base Frequency 0.0t0 400.0 Hz 50.0
B t1-06 Numberof Motor Poles
Sets the number of motor poles according to the motor nameplate.
No. Name Setting Range Default
t1-06 Number of Motor Poles 2 to 48 4
B t1-07 MotorBase Speed
Sets the motor base speed according to the motor nameplate.
No. Name Setting Range Default
t1-07 Motor Base Speed 0 to 24000 rpm 1450 rpm
B t1-09 MotorNo-Load Current (Stationary Auto-Tuning)

Sets the no-load current for the motor. After the motor output power and rated current are set

in t1-02 and t1-04, this parameter will automatically display the no-load current of a standard

motor. The no-load current must be entered according to the motor test report.

No.

Name

Setting Range

Default

t1-09

Motor No-Load Current

(Stationary Auto-Tuning)

0.0 A to (t1-04)( Max :
0 to 2999.9)

Determined by 02-03-A1-06

L

Note: The maximum motor rating the drive can run changes depending on the A1-06 (ND/HD Selection)

setting. Refer to Ch 2.4 on page 15.

t1-10

Retain
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B t1-11 Retain

B t1-12 Motor Auto-Tuning Setting

Enables or disables Auto-Tuning when A1-02=0 to 3.

No. Name Setting Range Default
t1-12 Motor Auto-Tuning Setting 01 0
0: Disabled
1: Enabled

Enables the motor Auto-Tuning. Set t1-12 to 1 and press the ENTER key to switch the display
to the motor Auto-Tuning preparation (tUnxx). The last two letters changes depending on the
selected motor (motor 1 or 2) and t1-01 setting.

Press the MENU key to cancel Auto-Tuning and leave this display or press the RUN key to start
the motor Auto-Tuning function.

The display flashes in process and shows “End” after Auto-Tuning is completed. If
Auto-Tuning fails, the process stops immediately and shows “tnFxx” on the screen which
“xx" indicates the problems. Refer to Chapter 8.4 Auto-Tuning for more details.

When the Auto-Tuning function is required to be controlled by the keypad, set b1-01(Run
Command Selection 1) to 0 (Keypad). Otherwise Auto-Tuning cannot be started by pressing
the RUN key.
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6.11 Group U, Monitor Settings

U parameters views the data concerning drive operation.

Parameter

Name

Description

Unit

Group U, Monitor Settings

U1: Status Monitors

0: V/F Control

U1-00 |Control Method -
1: SVVCI
U101 Frequency Displays the frequency command. (Display units are
Command defined by 01-00)
Displays the output frequency. (Display units are defined
Ul-02 Output Frequency Pay P k Y. (Display -
by 01-00)
U1-03 Output Current  |Displays output current. 0.01A
U1l-04 Motor Speed Displays the motor speed. -
Output  Voltage| . .
U1-05 Displays the drive output voltage command. 0.1V
Command
Main Circuit D{ o
U1-06 Displays the main circuit DC voltage. 0.1V
\Voltage
50HP : 0.001kW
U1-07  |Output Power Displays the internal output power calculated by the drive. <
>50HP : 0.01KW
Displays the status of the input terminal.
U1l-09= C1111111:
The following indicate each digit from right to left.
1:Digital Input 1 (S1 enabled )
U1-09 [nput Terminalll:Digital Input 2 (S2 enabled )
Status 1:Digital Input 3 (S3 enabled )
1:Digital Input 4 (S4 enabled )
1:Digital Input 5 (S5 enabled )
1:Digital Input 6 (S6 enabled )
1:Digital Input 7 (S7 enabled )
. [Displays the status of the output terminal.
Output Terminal
Ul-10 Ul-10=0 111: -
Status

The following indicate each digit from right to left.
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Parameter

Name

Description

Unit

Multi-Function Terminal Output (terminal R1A/R1B-R1C)
Multi-Function Terminal Output (terminal R2A —R2C)
Multi-Function Photocoupler Output 1 (terminal D1)
Multi-Function Photocoupler Output 2 (terminal D2)

Displays the status of the drive operation.
Ul-11=11111111
The following indicate each digit from right to left.

1:During Run
. _ |L:During Zero Speed Holding
Drive  Operation .
Ul-11 1:During Reverse -
Status ) )
1:During Fault Reset Signal Input
1:During Speed Agree
1:Drive Ready
1:During Alarm Detection
1:During Fault Detection
Terminal Al Input . ) )
U1l-12 Displays the terminal Al input voltage. 0.1%
\Voltage
Terminal A2 Input . ) )
U1l-13 Displays the terminal A2 input voltage. 0.1%
\Voltage
Output Frequency| . ) ,
Ul-14 Displays output frequency with ramp time and S-curves.  [0.01 Hz
after Soft Starter
[nput Pulsel )
U1l-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] .
U2-01 Displays the first most recent fault. -
Fault
2" Most Recent|
U2-02 Displays the second most recent fault. -
Fault
3 Most Recent )
U2-03 Displays the third most recent fault. -
Fault
4™ Most Recent]
U2-04 Displays the fourth most recent fault. -
Fault
U2-05 Frequency Displays the frequency command at the first most recentf-
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Parameter

Name

Description

Unit

1St

Most Recent Fault

Command at

fault.

Output Frequencyj

U2-06  |at 1** Most RecentlDisplays the output frequency at the first most recent fault. |-
Fault
Output Current af]
uz-07 1* Most RecentDisplays the output current at the first most recent fault. ~ [0.01A
Fault
Motor Speed at
U2-08 1* Most RecentDisplays the motor speed at the first most recent fault. -
Fault
Output Voltage , ,
4Pisplays the output voltage command at the first most
U2-09 jcommand at 1 0.1V
recent fault.
Most Recent Fault
Main Circuit DC , o ,
[Displays the main circuit DC voltage at the first most recent
U2-10  |Voltage at 1° 0.1V
fault.
Most Recent Fault
[nput Terminall ] ) ]
. 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  Terminall _ ,
. 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 Statug| . ) ]
o Displays the operation status at the first most recent fault.
U2-15 at 1" Most Recent ) -
(Same status display as U1-11)
Fault
Cumulative , ) o _
. . Displays the cumulative operation time when the first fault
U2-17  |Operation Time af] 1h
occurred
1st Fault
Frequency . -
JPisplays the frequency command at the second most
U2-19 Command at 2
recent fault.
Most Recent Fault
Output Frequency] .
g Displays the output frequency at the second most recent
U2-20 ot 2" Most] -
fault.
Recent Fault
U2-21  |Output Current atDisplays the output current at the second most recent{0.01A
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Parameter

Name

Description

Unit

2" Most Recent
Fault 2"

fault.

Motor Speed at

U2-22 |2 Most Recent|Displays the motor speed at the second most recent fault. |-
Fault
Output Voltage ,
JPisplays the output voltage command at the second most
U2-23  [command at 2" 0.1V
recent fault.
Most Recent Fault
Main Circuit DC , o
JPisplays the main circuit DC voltage at the second most
U2-24  |[oltage at 2" 0.1V
recent fault.
Most Recent Fault
[nput Terminal ) .
o Displays the input terminal status at the second most
u2-27 Status at 2™ Most] ) -
recent fault. (Same status display as U1-09)
Recent Fault
Output  Terminall . .
o Displays the output terminal status at the second most
U2-28 Status at 2™ Most] ) -
recent fault. (Same status display as U1-10)
Recent Fault
Operation Status| . )
o Displays the operation status at the second most recent]
U2-29 at 2 Most] ) -
fault. (Same status display as U1-11)
Recent Fault
Cumulative , ) ] ]
. . Displays the cumulative operation time when the second
Ul-31  |Operation Time af] 1h
fault occurred
2nd 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

U3-00

Cumulative Drive)

Operation Time

Displays the cumulative operation time for the drive. The

initial value is determined by 04-00. Keeping track of time

1h
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Parameter

Name

Description

Unit

from run or power up is determined by 04-01. The
maximum number displayed is 60000, after which the

value will be counted from 0.

Displays the cumulative operation time for the cooling fan.

Cumulative T ) ) )
) The initial value is determined by 04-02. The maximum
U3-01 Cooling Fan ) ) ) , 1h
i . number displayed is 60000, after which the value will be
Operation Time
counted from 0.
Heatsink ) )
U3-06 Displays the heatsink temperature. 1°C
Temperature
Lights all segments of the LED to verify that the display is
U3-07  |LED Check )
working properly
KkWh  Lower 4[Monitors the drive cumulative output power usage. The
u3-08 Digits value is shown as a 9-digit number displayed across two
monitors U3-08 and U3-09.
KWh,  Upper glExample: 12345678.9 kWh is displayed as:
U3-09 ’ :
Digits U3-08: 678.9 kWh
U9-09: 12345 MWh
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.
U312 Motor Overload|Displays the value of the motor overload detectionlo/
Estimate (oL1) accumulator. An oL1 will be triggered when reaching 100%. °
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
Frequency 1-01: Analog input (Terminal AT 1)
U3-13 Command Source[1-02: Analog input (Terminal Al 2) -

Selection

2-02 to 2-16: Multi-step speed command
2-17: Jog frequency command

3-01: PID frequency command

4-01: Terminal UP/ DOWN

5-01: Modbus communication

6-01: Pulse train command

7-00 ~ 7-16: Auto Tune
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Parameter

Name

Description

Unit

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

Displays the PID feedback value as a percentage of the

U4-00 PID Feedback ] 0.01%
maximum output frequency.

Displays the PID input value as a percentage of the

U4-01  |PID Input . 0.01%
maximum output frequency.

Displays the PID output value as a percentage of the

U4-02  |PID Output . 0.01%
maximum output frequency.

Displays the PID target value as a percentage of the

U4-03 PID Target . 0.01%
maximum output frequency.

PID  DifferentialDisplays the difference of both feedback values when 10 is

U4-04 0.01%

Feedback set to both E3-01 and E3-07.
Displays the adjusted feedback value if differential
feedback is used (U4-00 to U4-04)

U4-05 PID Feedback 2 ] , 10.01%
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 o 1: The speed command is opposite to the PG feedback|-
Direction ) ) o
direction. Please check the wiring.
U4-08 PID Output 2 Displays PID control output(100% is the max. frequency) [0.01%

<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.

<6> Contact the local distributor for any malfunction.
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Chapter 7| Options

The following peripheral device options can be installed to improve the drive performance.

Contact the local distributor to purchase the options if needed.

7.1 Braking Resistor Option

Applicable . 2 : -
125% Braking Torque 10%ED * © Max. Braking Torque Limit
Motor
. Max. Total
Braking Suitable Braking Totgl Min. Resistance Braking Max. Peak
HP | kW | Torque . Braking - " .
Resistance Limit (QQ) Current Limit | Rating (kW)
(kg-m) Current (A) A)
2 |15 10 200W/360Q 24 200 39 3
3|22 15 300W/250Q 3.5 130 5.8 4.4
5 |37 2.5 500W/150Q 59 80 9.7 7.4
75| 55 2.7 800W/100Q 8.8 56 145 11
10| 7.5 5.1 1000W/75Q 10.5 451 17.5 13.8
15| 11 7.5 1600W/50Q 15.8 451 17.5 13.8
20 | 15 10.2 2000W/400Q 19.8 22.6 35 27.7
25 1185 12.2 2500W/32Q) 24.7 22.6 35 27.7
30 | 22 14.9 3000W/26Q2 304 22.6 35 27.7
40 | 30 20.3 4000W/20Q 39.5 14.1 56 442

When the motor is during fast deceleration or driven by a high-inertia load, the actual speed is

faster than the speed command. The motor then regenerates the power back to the drive as a

generator. This regnerative power will charge the main circuit capacitors and increase the

voltage. The drive voltage will continue to rise until an ov (Overvoltage) fault is triggered to cut

off the drive output. Such situations can be prevented by installing proper braking resistors

WARNING! Allow only electricians to perform wiring. Failure to comply cauld cause damage to the drive or

braking option circuit. Read the instructions of the braking unit or braking resistor carefully before wiring.

WARNING! Do not connect the braking resistor to terminals other than B1 and B2. Failure to comply could

cause drive damage or fire.

CAUTION! Follow the instructions illustrated in the following diagrams. Incorring wiring could cause damage

to drive or other devices.

Note: To decelerate within the set time, ensure the appropriate braking resistors are installed according to the

drive rating. Check if the installed braking resistor operates properly within the set deceleration time before
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running the drive.

Prevent the braking resistor from overload. The heat generated at the resistor could cause fire.
Install a thermal relay between the drive and braking resistor to cut off the drive output when
overload.

7.1.1Installing a Braking Resistor

For the drive models with braking transistor built-in, connect the terminal B1 and B2 to each
end of the braking resistor regardless of polarity.

B Do not connect the braking resistor to terminals other than B1 and B2. Failure to comply could

cause drive damage or fire.

7.1.2 Selecting a Braking Resistor

For safety in applications with braking resistor installed, set the sequence control circuit to shut
off the drive power when the braking resistor overheat is detected. Install a magnetic
contactor (MC) on the drive input side for double protection as well. This circuit is to protect
the braking resistor not to be burnt by frequent overheat, or frequent conduction caused by
excessive input power voltage. The only way to avoid the braking resistor damage in this
situation is to cut off the drive power supply.

Thermal relay trip contact

NFB— MC
RIl—=o6  o——]|—Rr/L1 u/T1
~
S2——5 o |—{5/12 V/T2
T/I3—& % |— /L3 1
W/ Motor
B1

|

| O.L

| Surge Absorber |

| 21

| N

| Thermal

: on/off

|

|

|

|

1. For any drive or machinery damage using braking resistors not provided by Lite-On,
Lite-On is not responsible of warranty.

2. Consider the safety and combustibility of the ambient environment when installing
braking resistors. Contact the local distributor for the watt hour calculation if the
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minimum resistance is required.

3. When using more than two braking units, make sure the resistance in parallel is greater
than the minimum resistance requirement of the drive. Follow the wiring instructions of
the braking units during installation.

4. It is recommended only for general-purpose applications. Multiple the watt hour by 2
to 3 for applications that require frequent braking.

7.2 Keypad Mounting
7.2.1 Mounting Dimensions

50, 30, 142X

1620, 12300

-

-

™

= _.

= H

- =

=

RN, ﬁ
0.1 GE_§" 5 ]
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7.2.2 Mounting Installation

Step 1: Prepare Keypad - Fix_plate and Dummy_plate

Dummy_plate
Fix_plate

Keypad

Step 2 : Using two screws( M4 X 0.7 X6mm) - locking in Fix_plate of the Keypad
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@

!

F1 Keypad 1 M4x0.7x6mm Screw 2pcs

Fix_plate

Step3: Using four screws( M4 X 0.7 X8mm) - locking in Fix_plate and Dummy_plate

& g

> @

\

M4x0.7x8mm
Screw 4pcs

Dummy_plate
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7.3 AC Reactor Option

7.3.1 Installing an AC Reactor

The non-linear components such as rectifiers and SCRs on the drive input side will cause high
harmonic input current which interrupts the power supply and affects the power factor. To
suppress the surges in currrent and improve the power factor, install an AC reactor on the

drive input side in the following situations.

To suppress harmonic current or improve the power factor of the power supply
To suppress voltge surges on the input power when using a phase advancing capacitor

switch so as to protect the connected devices.

A large capacity power transformer (600kVA and above) is connected to the drive.
Note: Always install an AC reactor when connecting a SCR such as a DC drive to the same power supply regardless

of the power supply conditions.

7.3.2 AC Reactor Wiring Example

Note: Do not connect the AC reactor to the drive output side (secondary side).

AC reacto
AC power MCCB
supply - AN
v /:k ~~ VY
MM

460V, 50/60Hz, Three phase

- . Reactor Rated Inductance (mh) 3 to 5% Impedance
Current 3% Impedance 5% Impedance

37 50 105 0.25 0.41

45 60 130 0.2 0.3

55 75 170 0.15 0.25

75 100 200 0.11 0.183

90 125 240 0.09 0.153

110 150 290 0.076 0.127
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Chapter 8 | Troubleshooting

8.1 Alarm and Fault Displays

Table 8.1 Alarm and Fault Displays, Causes, and Possible Solutions

Keypad
Display

Fault Name

Cause

Possible Solution

EFO

Retain

External Fault

1. An external device
tripped an alarm

1. Remove the cause of the
external fault then reset the
multi-function input.

2. Confirm if the signal lines is

EF1to (Input Terminal S1to |2. Incorrect wiring propgrly conhected tothe
EF 57) 3. Multi-function inout terminals assigned for external
L P fault detection (E1-C = 23 to
wiring is not correct
38)
3. Confirm if E1-AM0=23to 38 is
set to the unused terminals.
PID Feedback High 1 b5-22 ahdb5—23 1 Confirm b5-22 and b5-23
inappropriate setting cettings
PID feedback inputis  [2. PID feedback wiring g .
. 2. Correct the wiring
greater than the incorrect -
FbH . 3. Replace the sensor if it is
detection level set to 3. Feedback sensor
b5-22 for longer than  |malfunction damaged
T : ... |A. Replace the PCB or drive.
the detection time set to[4. Feedback input circuit L
. Contact the local distributor.
b5-23 malfunction
PID Feedback Low
1. Inappropriate setting in
When the PID feedback  [b5-12 and b5-13 iéﬁ;rrid b5-12 and b5-13
detection is enabled in 2. Incorrect PID feedback 9 .
. o 2. Correct the wiring
b5-11, a FbL will be wiring el
FbL | . , 3. Replace the sensor if it is
triggered while the PID 3. Feedback sensor damaged
feedback falls below the  [malfunction 9 .
: 4. Contact the local distributor to
level set to b5-12 for 4. Incorrect feedback input :
. o replace the board or the drive.
longer than the time set  |circuit
to b5-13.
oH Heatsink Overheat 1. Ambient temperature is [1.Check the temperature

too high
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Keypad
Display

Fault Name

Cause

Possible Solution

Heatsink temperature
over 90 to 100°C
(Overheat level is
determined by rating of
the drive)

2. Internal cooling fan
stopped operating

3. Bad air flow due to
insufficient room.

a. Improve the air flow inside the
enclosure panel

b. Install an air conditioner or fan
to cool the environment

c. Remove any possible source of
heat

2. Measure the output current

a. Reduce the load

b. Lower setting in C6-00

( Carrier Frequency Option )
3.Replace the cooling fan

Motor Overheat

The temperature signal
from motor temperature

1. Incorrect motor
temperature input
(terminal MT) wiring

1. Correct the wiring for terminal
MT.

2. Check the machinery status

3. Check the load, acceleration /
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 ) g); Y b. Increase the C1-00 to C1-07
overheat detection level 3pMotor overheat (Acc./Dec. Time) settings
of the drive. ’ c. Adjust d1-02 to d1-11 (V/F
Characteristics)
Overtorque Detection 1
1. Incorrect parameter
The current has cettings 1. Reset P6-01 and P6-02
otl [exceeded the torque g : 2. Check machinery and load
2. Malfunction 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
surge voltage entering Voltage surge can result from a
2. Machinery output short [thyristor convertor and phase
Overvoltage o . . .
circuit advancing capacitor using the
Voltage in the DC bus 3. Groungl fa.ult in the same input power supply
output circuit causes the [2. Check the motor power cable,
exceeded the : .
ov DC bus capacitor to relay terminals and motor

overvoltage detection
level

1.200 V class: 410 V
2400V class: 820 V

overcharge
4. Electrical signal
interference causes drive
malfunction
5.PGcableis
disconnected
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3. Correct grounding shorts and
reapply power

4. Check the solutions for
interference suppression
»Check the control circuit lines,




Keypad
Display

Fault Name

Cause

Possible Solution

6. Incorrect PG cable
wiring

7. PG encoder wiring is
interference by electrical
signal

main circuit lines and grounding
wiring.

»If the MC is the source of
interference, connect a
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

Undervoltage

1.Voltage in the DC bus
fell below the

1. Input power phase loss
2. Loose wiring terminals
of drive input power

3. Problem with the
voltage from the drive
input power

1. Correct the drive input power
wiring

2. Tighten the terminals

3. Check the voltage

a. Adjust the voltage according to
the drive input power
specifications

b. Check the main circuit
magnetic contactor if there is no

v undervoltage detection |4. The drive main circuit  [problem with the power supply
level (P2-03) capacitors are weakened. [4&5. Turn on and turn off the
2.200V class: 190 V 5. The contactor or relay  |power to see if any problem
3.400V class: 380V on the soft-charge bypass [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
1. Incorrect parameter
The current has cettings 1. Reset P6-01 and P6-02
Utl [dropped below the 9 2. Ensure there is no problem on
. 2.Malfunction on . .
torque detection level . . the machinery side.
machinery side
set to P6-01 for longer
than the time set to
P6-02
Mechaplcal Weakening Undertorque in the Check the condition of
UL [Detection for

Undertorque

conditions set to P6-06

mechanical weakening
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Keypad
Display

Fault Name

Cause

Possible Solution

Undertorque in the
conditions set to P6-06

Mechanical Weakening
Detection for

Overtorque Overtorque in the Check the condition of
oL o . .
conditions setto P6-06  |mechanical weakening
Overtorque in the
conditions set to P6-06
Baseblock
An external baseblock
: : ignal input vi f |Check baseblock signal input
bb [Drive output interrupted signal was input via one of |Check baseblock signal inpu
the multi-function input  |timing and external sequence
by an external :
. terminals (S1 to S7)
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.
oH2 |inputviaa the drive was triggered by |2. Reset Drive Overheat Warning
multi-function input an external device input at the assigned
terminal (S1 to S7) when multi-function input terminal (S1
E1-[00=40 to S7)
1. Reduce the load or use a drive
: of higher ratin
1. The load is too heavy g ng :
. 2. Calculate the torque required
2. Deceleration and : .
o during acceleration and the
acceleration timesaretoo |. .
<hort Inertia
.. : »Take the following steps if the
3.The drive is attempting . :
torque level is not right for the
to run a motor greater
Current Alarm : load
than the maximum :
. -Increase the settings for
. allowable capacity, or a : :
Drive current exceeded : . |acceleration and deceleration
HCA special-purpose motor is

the level of over current
warning (150% of the
rated current)

being used

4.The current level went up
because of Speed Search
while attempting to
perform a fault restart or
after a momentary power
loss

time (C1-00 to C1-07)

- Use a drive of higher rating

3. Check the motor capacity

- Make sure the motor capacity is
right for the drive rating.

4. During a momentary power
loss or an attempt to reset a fault,
the alarm is displayed. However,
there is no need to take any
action because the fault display
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Keypad

) Fault Name Cause Possible Solution
Display

will disappear shortly

1. Multi-function contact input

is set to 69/169, but the 1. Multi-function contact input is set to
. contact input status is 69 and switched on.
DNE |Driver Enable 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 S.lmula.tlon A2 input 1.. SlmL.JIatlon A2 input 2. Check the E3-10 parameter
signal is lost signal is lost settings

1. Emergency stop is turned

on (P2-11) before the 1. Turn off the emergency stop
power off, whenthe 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 [contact input function set and
is set to 21/121, but the terminal status

contact input is switched on
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8.2 Fault Detection

Table 8.2 Fault Displays, Causes, and Possible Solution

Keypad

Display Fault Name

Cause

Possible Solution

GF [Ground Fault

Output power cable is
damaged

Check and replace output power
cable

Overvoltage
(Acceleration,
Deceleration and

oVA,
ovd, Constant Speed)
ovC The main circuit DC
oVAH

voltage exceeded the
ovdH overvoltage detection
ovCH 9

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

1. Regenerative energy is
flowing from the motor into
the drive because the
deceleration time is too
short

2. The motor overshoot the
speed reference because
the acceleration time is too
short

3. Excessive braking load

4. Surge voltage entering
from the drive input power
5. Motor short-circuited
Ground fault current
charges the drive main
circuit capacitor.

6. Improper parameter
settings for Speed Search
(including Speed Search
after a fault restart and after
a momentary power loss)
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

1. Increase the deceleration time
settings (C1-01, C1-03, C1-05,
C1-07)

»Install a braking unit or a
dynamic braking resistor

»Set P3-03 (Stall Prevention during
Deceleration) to 1
(Enabled)(default is 1)

2. Confirm if overvoltage alarm
oVA or oVC was triggered during
sudden drive acceleration.
»Increase the acceleration time
»Use S-curve deceleration and
acceleration times and increase
the value set to C2-01 ( S-curve
at accelerationend)

3. Install a braking unit or a
braking resistor

4. Install a DC reactor

»Thyristor convertor and phase
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

» Correct grounding shorts and
reapply power

6. Adjust parameter settings for
Speed Search (group b3)
»Proceed Auto-Tuning for
line-to-line resistance

7. Check the voltage

»Lower drive input power
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Keypad

. Fault Name Cause Possible Solution
Display
drive malfunction voltage within the range listed in
13.Incorrect inertia setting |the drive specifications
of the load 8. Check the wiring of the
14.Motor hunting occurs  |braking resistor and braking unit
»Correct the wiring
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 solutions for
interference suppression
»Check the wiring of control
circuit |, 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
»Adjust n1-01 (Hunting
Prevention Gain)
1. The motor insulationis |1, Check the insulation resistance
damaged or the motoris  |2. Check the motor power cable
overheated 3. Check the resistance between
2. Grounding problem the cable and the terminal.
caused by damaged motor 4'. Short circuit on drive output
cable S|d¢ or grounding causes
o register damage.
3.The drive is damaged 5. Measure the current flowing
oCA Overcurrent 4.The load is too heavy into the motor
" |(Acceleration, 5. Settings for acceleration
oCd, : . .
ocC Deceleration and or deceleration time is too |5. Check the motor capacity

Constant Speed)

short

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

7. A magnetic contactor
(MQ) on the output side of
the drive has turned on or

6. Calculate the torque 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 to
ensure the MC does not open or
close when the drive is
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Keypad

. Fault Name Cause Possible Solution

Display
off outputting voltage.
8. V/F set incorrectly 8. Check the ratios between the
9. Excessive torque {/r/quuency and voltage set by
compensation 9. Adjust d1-02 to d1-11 (or
10. Electrical signal d1-13 to d1-22 for motor 2)
interference causes drive  [10.Check the amount of torque
malfunction compensation
11. Overexcitation gainis  |11. Find out possible solutions to
set too high suppfress the electrical signal

interference
12. Run command was 11. Check if the fault occurs
applied while motor was ‘ . o
. requently with overexcitation

coasting function operation
13.Incorrect motor code  |12. Enable Speed Search via
14. The motor does not multi-function input terminal
match the drive control 14. Check the control method
method (A1-02)
15. The motor cable is too |1°- Use @ larger drive
long
1. Motor has been

sc - IGBT Fault or Output damaged due to the motor |1. Replace the motor or check

insulation weakened or

the motor insulation resistance

SCL-  |Short Circuit overheat 2. Repair any short circuits and
SC2 -~ .
2. The cable is damaged check the motor power cable
SC3
3. Hardware fault
4. The drive is damaged
EFO Retain
1. Remove the cause of the
external fault then reset the
1. An external device muIU—fgnc’qon mput. o
: 2. Confirm if the signal lines is
External Fault tripped an alarm
EFlto : . properly connected to the
(Input Terminal S1to |2.Incorrect wiring . .
EF7 57) 3. Multi-function inout terminals assigned for external
L P fault detection (E1-H = 23 to
wiring is not correct 38)
3. Confirm if E1-AM0=23to 38 is
set to the unused terminals.
Heatsink Overheat 1. Ambient temperature is |1. Check the temperature
oH too high surrounding the drive

Heatsink temperature
over 90 to 100°C

2. Internal cooling fan
stopped operating

a. Improve the air flow inside the
enclosure panel
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Keypad
Display

Fault Name

Cause

Possible Solution

(Overheat level is
determined by rating of
the drive)

3. Bad air flow due to
insufficient room.

b. Install an air conditioner or fan
to cool the environment

c. Remove any possible source of
heat

2. Measure the output current

a. Reduce the load

b. Lower setting in C6-00

( Carrier Frequency Option )
3.Replace the cooling fan

Motor Overheat

The temperature signal
from motor

1. Incorrect motor
temperature input (terminal
MT) wiring

1. Correct the wiring for terminal
MT.

2. Check the machinery status

3. Check the load, acceleration /
deceleration time and cycle time

oH1 [temperature sensorvia (2. Fault on the machinery
the terminal MT (e.g., machinery is locked a.Reduce the oad.
-9 y b. Increase C1-00 to C1-07
exceeded the overheat |up) ) .
detection level of the  |3. Motor overheat (Acc/Dec. Time) settings
i ' c. Adjust d1-02 to d1-11 (V/F
drive. .
Characteristics)

Mechanical Weakening

Detection for

Overtorque Overtorque in the Check the condition of

oL .. . .

conditions 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 » Reduce the load
deceleration times are too |2. Confirm acceleration and
short deceleration times
3. The motor is driven »Increase C1-00 to C1-07
below the rated speed with [parameter settings
a high load 3. »Reduce the load

oll IMotor Overload 4. Incorrect setting in P1-00 |» Increase the speed

(Motor Protection Function
Selection) when running a
special motor

5. The voltage determined
by the V/F is too high

6. d2-00 (Motor Rated
Current ) setting incorrect
7. The base frequency is set

» Either increase the motor
capacity or use a special-purpose
motor if the motor needs to
operate at low speeds

4. Set P1-00 to 2.

5. Adjust d1-02 to d1-11 settings
(V/F Characteristics)

Note: If d1-02 to d1-11 settings
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Keypad

. Fault Name Cause Possible Solution
Display
too low are too low, load tolerance at low
8. Use one drive to run speeds will be reduced
multiple motors 6.Confirm the motor rated
9. The electrical thermal current
protection characteristics |» Set d2-00 (Motor Rated
do not match the motor Current) according to the motor
overload characteristics. nameplate
10. The electrical thermal  |7. Confirm the rated frequency
relay operates at the wrong |showed on the motor nameplate
level »Set d1-04 (Base Frequency)
11. Motor overheated by  |according to the motor
overexcitation operations |nameplate
12. Speed Search related 8. Set P1-00 (Motor Protection
parameters are set Function Selection) to 0
incorrectly (Disabled) and install a thermal
13. Power supply phase loss|relay to each motor
causes output current 9. Confirm characteristics of the
oscillation. motor
»Set P1-00 (Motor Protection
Function Selection) correctly
»Install an external thermal relay
10. Overexcitation increases the
motor loss
11. Adjust parameters related to
Speed Search
»Adjust the b3-01 (Speed Search
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 » Reduce the load
deceleration times are too [2. Confirm acceleration and
short deceleration times
3. The voltage determined |»Increase C1-00 to C1-07
ol2 |Drive Overload by the V/F is too high parameter settings

4. The drive capacity is too
small

5. The motor is driven
below the rated speed with
a high load

6. Torque compensation is

3. Adjust d1-02 to d1-11 settings
(V/F Characteristics)

Note: If d1-02 to d1-11 settings
are too low, load tolerance at low
speeds will be reduced

4. Use a larger drive
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Keypad

Display Fault Name

Cause

Possible Solution

too high

7. Speed Search related
parameters are set
incorrectly

8. Power supply phase loss
causes output current
oscillation

5. »Reduce the load at low speed
» Use a larger drive

» Set a lower value to C6-00
(Carrier Frequency)

6. Check the torque
compensation

» Set a lower value to C3-00
(Torque Compensation Gain)
until the current is decreased
and the motor does not stall.
7. Adjust parameters related to
Speed Search

» Adjust b3-01 (Speed Search
Operation Current)

8. Check the power supply for
phase loss

Overtorque Detection 1

The current has

1. Incorrect parameter
settings

1. Reset P6-01 and P6-02

otl [exceeded the torque . 2. Check machinery and load
2. Malfunction on the
level set to P6-01 for : . status
. machinery side
longer than the time set
to P6-02
Undertorque Detection
1
1. Incorrect parameter
The current has settings 1. Reset P6-01 and P6-02
Utl |dropped beloyv the 2 Malfunction on the 2. Ensure 'there |§ no problem on
torque detection level machinery side the machinery side.
set to P6-01 for longer y
than the time set to
P6-02
Mechanical Weakening
Detection for
UL Undertorque Undertorque in the Check the condition of

Undertorque in the
conditions set to P6-06

conditions set to P6-06

mechanical weakening

Undervoltage Detection
Uvl |1

1. Input power phase loss
2. Loose wiring terminals of
drive input power

1. Correct the drive input power
wiring
2. Tighten the terminals
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Display

Fault Name

Cause

Possible Solution

Voltage in the DC bus
fell below the
undervoltage detection
level (P2-03) during run.
- 200V class: 190 V

- 400V class: 380 V

3. Problem with the voltage
from the drive input power
4. The drive main circuit
capacitors are weakened.

5. The contactor or relay on
the soft-charge bypass
circuit is damaged

3. Check the voltage

a. Adjust the voltage according
to the drive input power
specifications

b. Check the main circuit
magnetic contactor if there is no
problem with the power supply
4. Turn on and turn off the power
to see if any problem occurs

a. Replace either the entire drive
or the control board if the
problem continues to occur.
Contact the local distributor for
more information.

Uv2 Retain
1. Check wiring for errors in the
main circuit drive input power
»Correct wiring
2. Make sure the terminals are
: : tightened correctl
Input Phase Loss 1. Phase loss in the drive g : /
. »Apply the tightening torque as
Input power .
o o showed in the manual
Drive input power has a |2. Drive input power .
: ) .. |3. Confirm the voltage from the
large imbalance of terminals has a loose wiring| . .
. drive input power
PF |voltage between 3. Drive input power : :
: »Apply possible solutions for
phases or has an open |voltage has an excessive N e
: drive input power stabilization
phase fluctuation 4. Check drive input power. If
(Detected when 4. The main circuit o put b '
: . . drive input power seems normal
P7-00=1) capacitors are impaired .
but the alarm continues to occur,
replace either the entire drive or
the control board. Contact the
local distributor for more
information.
1. The output cable is not  |1.Check the errors for wiring
connected then properly connect the
Output Phase Loss T Property
2. The motor winding is output cable
LF1 impaired »Correct the wiring

Phase loss on the drive
output side

3. The output terminal is
loose
4. The rated current of the

2.Check the resistance which
located between motor lines
»If the winding is impaired,
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. Fault Name Cause Possible Solution
Display
motor being used is 5% less|replace the motor
than the drive rated current |3.Use tightening torque which
5. An output transistoris  |showed in the manual in order to
impaired fasten the terminal
6. A single phase motoris |4.Check motor capacities and the
activating drive
5.The drive cannot run a single
phase motor
LF2 Retain
1. Incorrect parameter
settings
1. Reset b5-22 and b5-23
FbH |PID Feedback High Z}hcowectPH)feedback 2. Correct the wiring
winng 3. Check the sensor
3. Feedback sensor '
malfunction
1. Incorrect parameter
settings
1. Reset b5-12 and b5-13
FbL |PID Feedback Low 2.‘Ir1correct PID feedback 2. Correct the wiring
winng 3. Check the sensor
3. Feedback sensor ’
malfunction
bUS Retain
1. Correct the wiring
1 Thcorrect wirin »Check short circuits and
Modbus ' winng disconnected cables, repair if
CE L 2. Communication data
Communication Error error caused by noise necessary
y 2. Check possible solution to
suppress the noise
CF Retain
Err Retain
Sto Retain
AFJOG and RJIOGR
FJOG/ RJOG Input an yn Check the Run command from
JoGEr commands are received at . .
Error the external source for Fjog/Rjog

the same time
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8.3 Operation Errors

Table 8.3 Error Displays, Causes, and Possible Solutions

Keypad
Display

Error Name

Cause

Possible Solution

Parameter Range

Parameters are set outside of

1. Set the parameters to the

oPE02 ) . : proper values
Setting Error the possible setting range 5 Reset the drive
1. Either of Up command and
Multi-Function (2(1)\_/\;250{82?;?;5 not set Properly assign both of the UP and
oPEO3 |Input Selection - Down commands to the
2. Either of Up command 2 . . :
Error . multi-function input terminal.
and Down command 2 is not
set (E1-oo=12 or 13)
3-Wire  Sequence Multl‘—Functlon nput Do not assign multi-function input
. __[terminals S1 and S2 are ,
oPEO4 |Control Setting| . . [terminals S1 and S2 to E1-oo= 2
assigned to El-oo= 2 (3-Wire ,
Error (3-Wire Sequence)
Sequence)
OPEOS Communication
Error
A control method that
Control Method requires a PG Opth!’] card Install a PG option card or correct
oPEO6 . (A1-02=1,3,0r5)is
Selection Error : the value set to A1-02
selected, but no PG card is
installed
Multi-Function E3-01 and E3-07 are setto  |Set different values to E3-01 and
oPEOQ7 |Analog Input
) the same value E3-07
Selection Error
PID output upper/ [1. b5-05 PID upper limit is
oPEO8 |lower Selection less than the lower limit value|1. Reset the PID upper / lower limit
Error of b5-20 PID
1. Contradictory settings
PID Control b5-14 (PID Sleep Start Level) '
Selection Fault is not setto 0.0 1. Correct the parameter setting.
OPEQY |(When b5-00 (PID | b1-02 (Stopping Method  |2. Correct the parameter setting.

Control Setting)=1
to 4)

Selection) is set to 2 (DC
Braking to Stop) or 3 (Coast
to Stop with Timer)

2. L2-01 (Frequency

3. Correct the parameter setting.
4. Correct the parameter setting.
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Keypad
Display

Error Name

Cause

Possible Solution

Command Lower Limit)#0
when b5-00 = 1 or 2 (PID
Control Enabled)

3. b5-10 (PID Output Reverse
Selection) = 1 (Reverse
Enabled) when b5-00 =1 or
2
4.12-01 # 0when b5-00 =3
or4d

V/F Data Setting
Error

Incorrect d1-02,

V/F parameters setting

Correct the setting in d1-02, d1-04,

oPE10 |d1-04, d1-06, : d1-06, d1-08 and d1-10 (or d1-13,
d1-08,d1-10 (or | <O d1-15, d1-17, d1-19 and d1-21).
d1-13, d1-15,
d1-17, d1-19,
d1-21) settings
1. Contradictory settings
- C6-03 (Carrier Frequency
Proportional Gain) > 6
- C6-02 (Minimum Carrier
. Frequency) > C6-01
oPE11l Carrhler Frequency (Maximum Carrier Correct the parameter setting.
Setting Error
Frequency)
Note: If C6-03 <6, the drive
operates at C6-01
2. The limit setin C6-00 to
C6-03 are contradictory
Analog Frequency When El-DD=6:'|., there is '
oPE12 Command Hold Error another E1-oo is set to 10 to |Correct the setting.
13,18 or 53 to 55.
main an.d When b1-00 and b1-07 are
Alternative . .
oPE13 setting the same supply Correct the setting.
Frequency cource
Command Error
Incorrect Jump The setting does not follow :
OPELd | equency Setting L3-00 sL3-901 <13-02 Correct the setting.
oPE15 [Retain
oPE16 [Retain
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Keypad

i Error Name Cause Possible Solution
Display

1. Set the motor base frequency
and the correct number of motor

: poles
1. Mot ted d sett
Motor Rated Speed ororrated speed seting 1, Correctly set the motor rated
oPE17 . over the motor synchronous
Setting Error speed

speed Motor synchronous speed = 120 X

base frequency / motor pole
number

oPE18 |Retain
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8.4 Auto-Tuning Fault Detection

Table 8.4 Auto-Tuning Codes, Causes, and Possible Solution

K

gypad Fault Name Cause Possible Solution
Display

ThFOO |Auto-Tuning Stop User presses STOP key Do not press STOP key during

during Auto-Tuning

Auto-Tuning

The line-to-line resistance in

Line-to Li Auto-Tuning i i .
ThFo1 | S toLine .ut‘o uning is negative or 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 stationary information showed on the motor
Auto-Tuning Error .
Auto-Tuning nameplate
Check and correct motor wiring
Make sure the data entered in t1-03
to t1-05 is the same as the
: information showed on the motor
: The voltage or current is too
Rotational . . nameplate
TnFO03 : 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 to t1-05
and t1-07 is the same as the
t5-05 and t1-07 setti . .
TnFO7 [Motor Data Error an seting information showed on the motor

incorrect

nameplate.

Reset the parameters.
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Chapter 9 | Inspection & Maintenance

9.1 Safety

AEIectricaI Shock

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

Ensure the power supply is off when connecting. Failure to comply could cause electrical shocks.
Shut off the power supply of all the equipment before inspection. 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.

Do not perform wiring, remove option card or replace cooling fan during drive operation to
prevent an electrial shock.

Shut off the drive power supply and ensure no voltage is left before maintenance.

Do not operate the drive with the drive enclosure removed. Failure to comply could cause electrical
shocks.

Properly wire the ground terminal of the motor side. Failure to comply could cause electrical
shocks when touching the motor enclosure.

Do not touch any live components to avoid electrical shocks.

Do not tough the terminals. Avoid output cables contacting the drive enclosure.

Do not inspect or maintain the drive when waring loose clothing, jewelry or without eye protection.

Failure to comply could cause electrical shocks or inquiry.

AC drives consist of electronics such as IC, resistors, capacitors, transistors fans and relays. As

electronics components have limited life, characteristic changes or malfunction will occur after

years of use under normal conditions. Regular inspections, components replacement are

therefore necessary. Perform the regular inspection according to the check list in this chapter.

More frequent inspection is needed in the following situations.
Poor storage conditions.

High ambient temperature

Frequent starts and stops

Excessive vibration or shock load

Fluctuations in the AC power supply or load

Dust, metal shavings, salt, sulfuric acid and chlorine atmospheres

Perform the first inspection one to two years after installation.
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9.2 Periodic Inspection

Perform regular inspections according to the following check lists to ensure the optimum

product performance and status.

9.2.1 Environment

Inspection Cycle

Inspection Points Corrective Action S 6 12
ai
v months/months
Ambient  temperature,  humidity, = .
o .. |Eliminate the source of contaminants or

vibration, dusk, harmful gases, oil mist, , O

correct poor environment.
water.
Any foreign material or tool left = ) )

Eliminate foreign material or tool. O

around ?
9.2.2 Voltage
Inspection Cycle
Inspection Points Corrective Action oo 6 12
ai
4 months months
o - Correct the voltage or power supply to
Is the DC bus and control circuit voltge| o
within nameplate specifications. O

normal ?

- Verify all main circuit phases.

9.2.3 Keypad Monitor

Inspection Cycle

Inspection Points Corrective Action ) 6 12
Daily months months
Is the display clear to see ? Clean the keypad monitor. O
Any character missing? Contact the local Lite-On distributor. O

9.2.4 Enclosure

Inspection Cycle

Inspection Points Corrective Action et 6 12
ai
g months months
) Replace the damaged screws or

Are the screws all tightened ? _ o T . O

terminals if tightening is not possible.

- Replace the damaged components
Is the shape changed ? O

- Replace the entire drive if necessary.
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- Replace the damaged components

Is the color changed by the heat ? ] o O
- Replace the entire drive if necessary.
- Affix the terminal block cover
-Remove the dust with a vacuum

Any dust collection or stain? cleaner O

- Replace components if cleaning is not

possible.
9.2.5 Main Circuit
Inspection Cycle
Inspection Points Corrective Action . 6 12
ai
4 months months
. Replace the damaged screws or
Are the screws all tightened ? , o T ] O
terminals if tightening is not possible.
Any shape change, crack, damage or . L .
Replace the entire drive if the board is
color change at the components or|, _ O
. impossible to be repared or replaced.
insulators because of heat ?
Any dust collection or stain? Remove the foreign material and dust. O

9.2.6 Main Circuit- Terminals & Cables

Inspection Cycle

Inspection Points Corrective Action ST 6 12
ai
U months months

Any shape or color change at the , )

. . Repair or replace damaged wire O
terminals or jumper because of heat ?
Any damage or color change at the ,

Repair or replace the damaged cables. O

cables ?

9.2.7 Main Circuit- Capacitors

Inspection Cycle

Inspection Points Corrective Action - 6 12
ai
U months months

Any liquid leakage, color change, crack ) ) )

Replace the entire drive if the O
or swell? o )

component is impossible to be
Has the cap come off or swellen? O

- : replaced.

Measure the Capacitance if necessary O
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9.2.8 Main Circuit- Resistors

Inspection Cycle

Inspection Points Corrective Action S 6 12
ai
U months months
Any odor or crack because of heat? It is normal if the color changes, O
Any disconnection? slightly. O
, - Check the connection if the color
Any damage at the connection? O
changes.

9.2.9 Main Circuit- Magnetic

Contactors & Relays

Inspection Cycle

Inspection Points Corrective Action St 6 12
ai
U months months
Any noise during operation? -Check the circuit voltage respectively] O
when the voltage exceeds or is within
, the tolerance.
Any damage at the connection? O
‘Replace the damaged MC, relay or
board.

9.2.10 Control Circuit- Control Boards & Connectors

Inspection Cycle

Inspection Points Corrective Action ) 6 12
Daily months months
Are the screws and connectors all-Fix the loose connections.
tightened ? -Replace the board if an antistatic cloth ©
Any odor or color change because of| or vacuum plunger cannot be used. o
heat? ‘Do not use any solvents to clean the
Any crack, damage, shape change or board. o
rust? ‘Remove the dust with a vacuum
cleaner.
Any liquid leakage or swell at the|-Replace the entire drive if the o
capacitor? component is impossible to be
clearned or replaced.

9.2.11 Cooling- Fans

Inspection Points

Corrective Action

Inspection Cycle
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6 12

Daily
months months
Any abnormal noise or vibration? O
Are the screws all tightened ? Clean or replace the cooling fan. O
Any color change because of heat? O

9.2.12 Cooling- Air Duct

Inspection Cycle

Inspection Points Corrective Action Dai 6 12
ai
4 months months

Any obstruction at the heatsink , air .
Clean the obstruction and dust. O

intake and exhaust openings?

9.3 Drive Cooling Fans

NOTICE: The cooling fan cannot operate properly when installed incorrectly and could damage
the drive. Contact the local Lite-On distributor to order replacement collng fans when required.
For drives with multiple cooling fans, replace all the cooling fans when performing
maintenance to ensure maximum product performance life.

9.3.1 Cooling Fan Replacement

ACAUTION

m  Allow only qualified electrical engineers to install the drive. Failure to comply could cause electrical
shocks to personnel or damage to the drive.
Ensure the power supply is off when connecting. Failure to comply could cause electrical shocks.
Shut off the power supply of all the equipment before inspection. 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.

B Do not perform wiring, remove option card or replace cooling fan during drive operation to
prevent an electrial shock.
Shut off the drive power supply and ensure no voltage is left before maintenance.
Do not operate the drive with the drive enclosure removed. Failure to comply could cause electrical
shocks.

B Properly wire the ground terminal of the motor side. Failure to comply could cause electrical
shocks when touching the motor enclosure.
Do not touch any live components to avoid electrical shocks.

Do not tough the terminals. Avoid output cables contacting the drive enclosure.
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Do not inspect or maintain the drive when waring loose clothing, jewelry or without eye protection.
Failure to comply could cause electrical shocks or inquiry.

Do not touch the drive heatsink which could be very hot during operation.

Do not replace the cooling fan until 15 minutes after shutting off the drive power and
making sure the heatsink is cooled down.

The cooling fan cannot operate properly when installed incorrectly and could damage the
drive. Follow the instructions when replacing cooling fans. For drives with multiple cooling
fans, replace all the cooling fans when performing maintenance to ensure maximum

product performance life.
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Chapter 10 | Drive Derating

By derating the drive capacity, the drive can run at above the rated temperature, altitude and
default carrier frequency. For example, a drive with 20 A rated current can be derated to 16A
current so as to run with higher temperature tolerance.

Change the carrier frequency to derate the drive, please refer to the following figure.

Normal Duty |

rating —:\
|

Heavy Duty
rating

380V 1to 3HP

60% of Heavy j——=—1-——-—----
Duty !
|

2kH 8kH 16kHz
Note: The lower the rating EVO8000 series 3.7kW ~ 5.5kW inverter overloaded 50%, and the remaining

models are all 60%

10.1 Temperature Derating

When the ambient temperature exceeds the tolerance specified in the product specifications,
the drive output current must be derated to ensure the performance life. Meanwhile, set P7-12
(Installation Method Selection) according to the installation conditions so as to ensure reliable
drive overload protection.
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Drive rated current P7-14=01IP00

(%) ¢
100 P7-14=2 NEMA 1
~ ~ &
85 ~ ~
~
AN
70
P7-14=1 Siderby-side
55 mounting
P7-05
-10 30 40 50 (Ambient Temperature
Setting: °C)

10.2 Altitude Derating

B The most appropriate altitude to install the drive is below 1000m.

B The drive rated voltage and the rated output current must be derated for 1% per 100 m
for drive installations from 1000 m to 3000 m altitude.

B The drive cannot be installed above 3000 m altitude.
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Chapter 11 | Communications

11.1 Modbus Communication Specifications

Item 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

11.2 Connecting to Controller/PLC/HMI

11.2.1 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 RJ45 for Modbus communication.

8“1 Modbus RS-485

Pin 1~2, 7, 8: {57
Pin 3, 6:SGND

W) pinase,

RS-485 Pin 5:SG+

Note: To prevent the interference, separate the communications cables from the main circuit
cables, power cable and other wiring. Always use shielded cables for the communications
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.
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11.2.2 Termination Resistor Setting for Multiple Connections

The default of termination resistor for RS-485 communication is OFF. Switch this DIP switch to
ON when the drive is the last in a series of slave drives. In addition, make sure this DIP switch

RS-485 in all other slaves is placed to OFF.

‘ G A

| —

Poooo000®0 Q)

£ Ellﬂlffffﬁiffffff?

PODDODDDDRD
=

OFF

11.2.3 Termination Resistor Function

Interference signal suppression
Wiring impedance balance

11.2.4 When to Install Termination Resistor

Install the termination resistor in the drive on the end of the network and the master device to
suppress the interference signal in the following situations. (Note: The installation must be on

the both ends)
1. Multiple devices are connected by the network.

2. The communication cable is too long.
3. Multiple devices are connected via long communication cables.

11.3 Modbus Setup Parameters

This section explains the parameters needed for Modbus communication.

E6- 06 Drive Station Address
Sets the drive station address.
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Note: Cycle the drive power to activate the setting..

£6-06 Drive Station Sets the drive station add Default: 1
- ets the drive station address.
Address Range: 1to 31

Note: When set to O, the drive will not respond to the Modbus communication.

E6- 07 Communication Speed Selection
Selects the speed for the Modbus communication.

Note: Cycle the drive power to activate the setting..

Sets the baud rate for terminals SG(+) and SG(-) of
RS-485 communication.
0: 1200 bps (bit/sec)
1:24
RS-485 00 bps
Communication 2: 4800 bps Default: 3
| | .
E6-07 ! 3: 9600 bps !
Baud Rate Range: 0to 8
4: 19200 bps
5: 38400 bps
6 : 57600 bps
7 : 76800 bps
8:115200 bps

Setting

E6- 08 RS-485 Communication Parity Selection

Sets the Modbus communication type.

Selects the communication parity for 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)

4: 8, N, 2 (Modbus ASCII) Default: 1

5:8, N, 1 (Modbus ASCII) Range: 0to 11
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)

RS-485
E6-08 |Communication
Parity Selection

E6-09 Communication Error Detection Time
Determines the detection time to trigger the communication error.

£6-09 Communication [Determines the detection time to trigger the Default: 0.0 s

Error Detection |communication error. (This function is disabled when [Range: 0.0 to 10.0 s
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Time set to 0)

If the drive does not receive any response via pulse train communication within the time set in
E6-09, the fault will be triggered to perform the action set in E6-11

E6- 10 Transmit Wait Time
Sets the wait time between sending and receiving data.

£6-10 Transmit Sets the wait time between sending and receiving Default: 5ms
Wait Time data. Range: 5 to 65 ms
PLC/Controller —® Drive  Drive—® PLC/Controller ~PLC/Controller —p» Drive -
| Command Data | | Response Message | | Command Data | o
24 bits E6-10 24 bits 5ms Min.

11.4 Drive Operations by Modbus

The drive operations by Modbus communication are determined by the drive parameter
settings. This section explains the provided functions and the related parameters.

11.4.1 Actions by Modbus

The following actions can be performed by a PLC regardless of the parameter settings except
for E6 parameters.

Monitor drive operation from a PLC.

View and change parameter settings.

Reset faults.

Assign fulti-function inputs.

11.4.2 Drive Control by Modbus

Select Modbus communication according to the following table to run/stop the motor and
give frequency commands.

0: Keypad
1: Control Circuit Terminal (Analog Input)
Frequency >: Terminal Up/Down Default: 1
b1-00 [Command ' P o Min.: 0
. 3: Modbus Communication
Selection 1 . . . . Max.: 5
4: Pulse Train Input (Including PWM signal input)
5. Auto Tune
R 0: K d
an eypa o ) Default: 1
b1-01 [Command 1: Control Circuit Terminal (Sequence Control Input) Range: 0. 1 2
Selection1l [2: Modbus Communication 98 % &
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Enabled while E1-00 to E1-07 is set to 4 and the DIP
switch is set to OFF
Frequency (1): E?r/if:l Circuit Terminal (Analog Input) Default: 0
b1-07 |Command ) Min.: 0
Selection 2 2+ Terminal Up/Down Max.: 5
3: Modbus Communication
4: Pulse Train Input (Including PWM signal input)
5. Auto Tune
Enabled while E1-00 to E1-07 is set to 4 and the DIP
Run switch is set to OFF Default: 0
b1-08 |Command 0: Keypad Range: 0,1, 2
Selection2  [1: Control Circuit Terminal (Sequence Control Input)
2: Modbus Communication

11.5 Message Format

11.5.1 Message Content

In Modbus communications, the master gives commands to the slave, and the slave responds.

The following table shows the configured message for both sending and receiving, and the

length of data packets is determined by the command (function) content.

11.5.2 Message Configuration

ASCII scheme:

STX Start= " (3AH)

Address Hi Station address:

Address Lo 8-bit, consists of two ASCII codes

Function Hi Function code:

Function Lo 8-bit, consists of two ASCII codes

DATA (n-1) Data Characters:

....... nx8-bit, consists of two ASCIl codes

DATAO n<=16, max. 32 ASCII codes (20 pieces of data)
LRC CHK Hi LRC check code:

LRC CHK Lo 8-bit, consists of two ASCIl codes

END Hi End:

END Lo END Hi = CR (ODH), END Lo = LF(0AH)

RTU scheme:

START Duration of input singal time is greater than equal 10ms
Address Station address: 8-bit binary

Function Function code: 8-bit binary
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DATA (n-1) Data Characters:

....... nx8-bit data, n<=16

DATAO

CRC CHK Low CRC checksum:

CRC CHK High 16-bit, consists of 2 sets of 8-bit binary

END Duration of input singal time is greater than equal 10ms

11.5.3 Slave Station Address

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

OOH: To all drive (broadcast)

O01H: To drive address 01

OFH: To drive address 15

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

11.5.4 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

11.5.5 Data

By combining the Modbus register address (test code in case of a loopback test) and the
register data, the drive configures consecutive data. The length of the data depends on the
command details.

The Modbus register always consists of a data length of two bytes. Data written into the
register must also consist of a length of two bytes. Register data read out from the drive will
always have two bytes.

11.5.6 Error Check
The drive check data validity using CRC scheme.

11.5.7 Command Data

When the drive receives data, it checks for errors. To do so, the drive calculates the CRC and
compares it to the CRC-16 value received in the message. The command will not be processed
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if these two values do not match.
Use the default value of FFFFH (i.e., all 16 bits equal 1) to caculate CRC-16 in Modbus. Calculate
the CRC-16 checksum using the following steps:

(1). The starting value of a 16-bit register value is FFFFH (all 16 bits equal 1).

(2). Perform an exclusive OR of this value and the slave address. Then save the result in
the register.

(3). Right shift the result, put O to the left of the high-order byte and check the CRC
register value.

(4). If the value is O, save the result from step (3) above in the CRC register.

If the value is not O, perform an exclusive OR of the result from stop (3) and the value
A001h(1010 0000 0000 0001). Then save the result in the CRC register.

(5). Repeat step (3) and (4) until 8-bit operations are all performed.

(6). Repeat step (2) to (5). 8-bit command data until all the command data are caculated.
The result of the last shift is the CRC checksum. Send the low-order byte before the
high-order byte when sending the CRC checksum. For an example of CRC checksum
1241hex, the high-order byte of CRC-16 must be set to 41hex, and the low-order
byte must be set to 12hex.

O CRC Calculation:
UWORD ch_sum ( UBYTE long, UBYTE *rxdbuff) {
BYTEi =0;
UWORD wkg = OxFFFF;
while (long--) {
wkg A= rxdbuff++;
for(i=0;i<8;i++){
if (wkg & 0x0001 ) {
wkg = (wkg >> 1) A 0xa001;
}
else {
wkg = wkg >> 1;
}

}

return(wkg );

}
11.5.8 Response Message

Perform a CRC calculation on the response message according to the above description. The
270



result of the calculation should match the CRC checksum of the response message.
11.6 Example of Reading / Responding Data

The following are examples of command and response data.
Example: For the drive address 01H, To read 2 consecutive register data for the drive address
01H, the message is “starting address 2422H.

ASCII Scheme:
Command Message: Respond Message:
STX M STX "
IOI IOI
Address Address
Ill lll
. o . o
Function Function
131 l3l
2 Number of data ‘0’
‘4 (count by byte) ‘4
Starting address Y2y
121 lll
121 I7I
o Content of address 2422H P
Number of data ‘0’ ‘0’
(count by word) ‘0’ ‘0’
121 IOI
B Content of address 2423H o
LRC Check
I4I IOI
CR ‘7'
END LRC Check
LF 1
CR
END
LF
RTU Scheme:
Command Message: Respond Message:
Address 01H Address 01H
Function 03H Function 03H
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Starting data address 24H Number of data 04H
22H (count by byte)

Number of data O00H Content of data 17H

(count by world) 02H address 2422H 70H

CRC CHK Low 6EH Content of data O0H

CRC CHK High F1H address 2423H OOH

CRC CHK Low FEH

CRC CHK High 5CH

Function code 06H: Write one piece of data to register
Example: For the drive address 01H, 1(01H) will written to the drive internal parameter 0100H
(b1-00).

ASCII Scheme:
Command Message: Respond Message:
STX " STX "
IOI IOI
Address Address

Ill lll

. o . o

Function Function

I6I 161

IOI IOI

Ill lll

Data address Data address

IOI IOI

IOI IOI

IOI IOI

IOI IOI

Data content Data content

IOI IOI

Ill lll

IFI IFI

LRC Check LRC Check

I7I l6l

CR CR

END END
LF LF
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RTU Scheme:

Command Message: Respond Message:
Address 01H Address 01H
Function 06H Function 06H

01H 01H

Data address Data address
OOH O0H
OOH O0H

Data content Data content
01H 01H
CRC CHK High 49H CRC CHK High 49H
CRC CHK Low F6H CRC CHK Low F6H

Command code: 10H, write consecutive data to register (Max. 20 pieces of consecutive data).
For example, changing the drive (address 01H) multi-step speed setting L1-00=60.00 (0880H),
L1-01=50.00 (8801H).

ASCII Scheme
Command Message: Respond Message:
STX " STX "
ADR1 0 ADR1 0
ADRO 1 ADRO "t
CMD1 T CMD1 T
CMDO 0’ CMDO 0’
IOI IOI
Data ‘8’ ‘8’
) Data Address
Starting Address ‘8’ ‘8’
IOI IOI
IOI IOI
Data Quantity 0 Data Quantity 0
(Word) 0 (Word) ‘0
121 12l
Data Quantit 0 6’
Q Y LRC Check
(Byte) ‘4 5
0 CR
END
, , ‘2’ LF
First Storage Register o
I8[
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0
Next Storage Register i
"y
LRC Check L
X
END R
LF
RTU Scheme:
Command Message: Respond Message:
ADR 01H ADR O1H
CMD 10H CMD 10H
Starting Address 08H Starting Address 08H
(Word) 80H (Word) 80H
Data Quantity O0H Register Written Quantity O0H
(Word) 02H (Word) 02H
Data Quantity (Byte) 04H
First O0H CRC Check High 42H
Storage Register 3CH CRC Check Low 40H
Second O0H
Storage Register 32H
CRC Check High DDH
CRC Check Low D6H

during a communication error

When a error occurs during communication with the drive, the drive responds to the error
code, set the highest-order byte (bit7) of command data to 1 (Function code AND 80H) and
respond to the master system to inform master system about the error. And the drive keypad
displays CE-XX (XX is the error code) as the warning message.

Example:
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ASCII Scheme: RTU Scheme:

STX " Address 01H
‘0’ Function 86H
Address -
1 Exception code 02H
_ '8’ CRC CHK Low C3H
Function ‘
6’ CRC CHK High AlH
. o
Exception code .
I7I
LRC CHK
I7I
CR
END
LF

11.7 Modbus Data

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

m Command Data (Read and write)

Register No. Definitions
2400H Retain
Operation Commands

Bit 0 Stop/Run (0:Stop, 1:Run)
Bit 1 Forward/Reverse (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)
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Register No.

Definitions

2403H

Retain

m Monitor Data (Read Only)

Register No. Definitions
2420H Retain
Opeartion Status

Bit 0 1: During Run
Bit1 1: During reverese
Bit 2 1: During Zero Speed Holding
Bit 3 1: During fault

2421H  [Bit4 1: During alarm detecton
Bit 5 1: During speed agree
Bit 6 1: During ready
Bit 7 1: Frequency command provided from ?
Bit 8 1: Run command provided from Remote
Bit 9to 15 Retain
Frequency command  (0.01Hz

2422H ,
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 O 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

2429H ) ) ) )
Bit 4 1: Multi-Function Terminal 5 ON
Bit 5 1: Multi-Function Terminal 6 ON
Bit 6 1: Multi-Function Terminal 7 ON
Bit 7to 11 Retain
Bit 12 1: Relay 1 ON
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Bit 13 1: Relay 2 ON
Bit 14 1: PH1 ON
Bit 15 Retain
242AH  |AIl input (0 equals OV or OmA, 1000 equals 10V or 20mA)
242BH  |AI2 input (0 equals OV or 4mA, 1000 equals 10V or 20mA)
242CH  |Retain
242DH  |AOL input (-1000 equals -10V, 0 equals OV or 4mA, 1000 equals 10V or 20mA)
242EH  |AO2 input (-1000 equals -10V, 0 equals OV or 4mA, 1000 equals 10V or 20mA)

m Alarm Data (2427H)

No. Contents No. Contents No. Contents
No. | Contents No. | Contents No. | Contents
0 | Noalarm 13 | fREE 26 | Utl (Undertorque
Detection 1)
1 |EFO (Option Card| 14 |{RER 27 | Retain
External Fault)
2 15 | Retain 28 | UL (Mechanical
Weakening
EF1 (External Fault 1)
Undertorque
Detection)
3 16 | Retain 29 | OL (Mechanical
EF2 (External Fault 2) Weakening
Overtorque)
4 17 | Retain 30 | Retain
EF3 (External Fault 3)
5 18 | FbH (PID Feedback | 31 | BB (Output blocking)
EF4 (External Fault 4) .
High)
6 | EF5 (External Fault 5) 19 | FbL (PID Feedback| 32 | OH2 (Motoralarm)
Low)
7 20 | oH (Heatsink | 33 | HCA (Overcurrent)
EF6 (External Fault 6)
Overheat)
8 21 | Retain 34 | DNE (Invalid drive)
EF7 External Fault 7)
9 22 | otl (Overtorque | 35 | Retain

EF8 (External Fault 8)

Detection 1)
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10 | Retain 23 | Retain 36 |CE (MODBUS
communication fail)
11 | Retain 24 37 | HPErr
Ov (Overvoltage)
12 | Retain 25 38 | ANL
Uv(Undervoltage) ( Analog current input
disconnection )
48 | UV2
( DC power relay
abnormal slow start )
m Fault Data (2428H)
No. Contents No. Contents No. Contents
0 31 62 LCM
No fault Retain opr ( )
1 32 .
GF (Ground Fault) Retain 63 SEr
2 oVA (Acceleration oH (Heatsink .
33 64 Retain
Overvoltage) Overheat)
3 oVd (Deceleration .
34 Retain 65 CPFO1
Overvoltage)
4 oL (Mechanical
oVC (Constant Speed ,
35 | Weakening 66 | CPF02
Overvoltage) ,
Overtorque Detection)
5 oCA (Acceleration
36 oL1 (Motor Overload) 67 CPFO3
Overcurrent)
6 oCd (Deceleration .
37 oL2 (Drive Overload) 68 CPF0O4
Overcurrent)
7 oCC (Constant Speed
38 oL3 69 CPFO5
Overcurrent)
8 tl Overt
EF 39 | O (Overtorquel _p | pegg
Detection 1)
9 SC (IGBT Fault or .
Output Short Circuit) 40 Retain 1 CPFO7
10 i Utl (Undertorque 72 Retain
Retain 41 .
Detection 1)
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11 73 JOGER (FJOG,
Retain 42 Retain RJOG putin
together)
12 UL (Mechanical 74 -OFF-
, Weakening
Retain 43
Undertorque
Detection)
13 ' Uvl(Undervoltage 75 Retain
Retain 44 .
Detection 1)
14 76 ACE
. Uv2 (Control Power
Retain 45 ( Analog current
Supply Voltage Fault) )
output lines )
15 ) 77 Retain
Retain 46 PF (Input Phase Loss)
16 i LF1(Output Phase 78 Retain
Retain 47
Loss)
17 EFO (Option Card . 79 Retain
48 Retain
External Fault)
18 Retain 80 Retain
EF1 (External Fault 1) 49
19 Retain 81 TNFOO
EF2 (External Fault 2) 50
20 Retain 82 | TNFO1
EF3 (External Fault 3) 51
21 Retain 83 TNF02
EF4 (External Fault 4) 52
22 Retain 84 | TNFO3
EF5 (External Fault 5) 53
23 FbH (PID Feedback 85 TNFO4
EF6 (External Fault 6) 54 .
High)
24 FbL (PID Feedback 86 TNFO5
EF7 (External Fault 7) 55
Low)
25 bUS (Option 87 | TNFO6
EF8 (External Fault 8) 56 o
Communication Error)
26 . CE (Modbus 88 TNFO7
Retain 57 N
Communication Error)
27 i 89 TNFO8
Retain 58 CF (Control Fault)
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28 , Err (EEPROM Write 90 | TNFO9
Retain 59
Error)
29 _ Retain 91 | TNF10
Retain 60
30 : Retain
Retain 61
MODBUS code corresponding invertor parameters
parameter code parameter code parameter code
A1-00 0x0000 A2-00 0x0080 A2-17 0x0091
Al-01 0x0001 A2-01 0x0081 A2-18 0x0092
Al-02 0x0002 A2-02 0x0082 A2-19 0x0093
Al-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
Al-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 0x009A
A2-10 0x008A A2-27 0x009B
A2-11 0x008B A2-28 0x009C
A2-12 0x008C A2-29 0x009D
A2-13 0x008D A2-30 0x009E
A2-14 0x008E A2-31 Ox009F
A2-15 Ox008F A2-32 0x00A0
A2-16 0x0090
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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

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 Ox031E

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
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parameter code parameter code parameter code
C1-00 0x0580 C2-00 0x0600 C5-00 0x0780
C1l-01 0x0581 C2-01 0x0601 C5-01 0x0781
C1-02 0x0582 C2-02 0x0602 C5-02 0x0782
C1-03 0x0583 C2-03 0x0603
Cl-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
Cl-11 0x058B C3-06 0x0686
C1-12 0x058C
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parameter code parameter code parameter code
L1-00 0x0880 L1-13 0x088D L4-00 0x0A00
L1-01 0x0881 L1-14 Ox088E L4-01 0x0A01
L1-02 0x0882 L1-15 Ox088F L4-02 0x0A02
L1-03 0x0883 L1-16 0x0890 L4-03 0x0AO03
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 0x0B0O1
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
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 Ox238E L7-25 0x2399
L7-04 0x2384 L7-15 Ox238F 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 Ox239F
L7-10 0x238A L7-21 0x2395 L7-32 0x23A0
L7-33 0x23A1
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parameter code parameter code parameter code

D1-00 0x0B80 D1-23 0x0B97 D2-00 0x0C00
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 0x0C03
D1-04 0x0B84 D1-27 0x0B9B D2-04 0x0C04
D1-05 0x0B85 D1-28 0x0B9C D2-05 0x0CO05
D1-06 0x0B86 D2-06 0x0C06
D1-07 0x0B87 D2-07 0x0C07
D1-08 0x0B88 D2-10 0x0COA
D1-09 0x0B89

D1-10 OxOB8A

D1-11 0xOB8B
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parameter code parameter code parameter code

E1-00 0x0D00 E2-00 0x0D80 E3-00 OxOEQO0
E1-01 0x0D01 E2-01 0x0D81 E3-01 Ox0EO1
E1-02 0x0D02 E2-02 0x0D82 E3-02 Ox0E02
E1-03 0x0D03 E2-03 0x0D83 E3-03 Ox0EO3
E1-04 0x0D04 E2-05 0x0D85 E3-05 OxOEQ5
E1-05 0x0DO05 E2-06 0x0D86 E3-06 OxOE06
E1-06 0x0D06 E2-07 0x0D87 E3-07 OxOEQ7
E1-07 0x0D07 E2-08 0x0D88 E3-08 OxOEO8
E2-09 0x0D89 E3-09 OxOEQ9

E3-10 OxOEOA

E3-11 OxOEOB

E3-12 OxOEOC

parameter code parameter code parameter code

E4-00 OxOE80 E5-00 0xOF00 E6-00 0x0F80
E4-01 OxOE81 E5-01 OxOF01 E6-01 OxOF81
E4-02 OxOE82 E5-02 Ox0F02 E6-02 Ox0F82
E4-03 OxOE83 E5-03 OxOF03 E6-03 OxO0F83
E4-04 OxOE84 E5-04 OxOF04 E6-04 Ox0F84
E4-05 OxOE85 E5-05 OxOFO05 E6-05 OxOF85
E4-06 OxOE86 E5-06 OxOF06 E6-06 OxOF86
E4-07 OxOE87 E5-07 OxOF07 E6-07 OxOF87
E5-08 OxOF08 E6-08 OxOF88

E5-09 OxOF09 E6-09 Ox0F89

E5-10 OxOFOA E6-10 OxOF8A

E6-11 OxOF8B
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parameter 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 Ox108A P3-09 0x1109

P2-11 0x108B P3-10 0x110A

P3-11 0x110B

P3-12 0x110C

P3-13 0x110D

P3-14 Ox110E

P3-15 Ox110F

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
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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 0x130A

P7-11 0x130B

P7-12 0x130C

P7-13 0x130D

P7-14 0x130E
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parameter code parameter code parameter code

01-00 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
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parameter code parameter code parameter code

U1-00 0x1D00 U2-00 0x1D80 U3-00 Ox1E00
Ul-01 0x1D01 U2-01 0x1D81 U3-01 Ox1EO1
U1-02 0x1D02 U2-02 0x1D82 U3-06 Ox1E06
U1-03 0x1DO03 U2-03 0x1D83 U3-07 Ox1EQ7
U1l-04 0x1D04 U2-04 0x1D84 U3-08 Ox1E08
U1-05 0x1DO05 U2-05 0x1D85 U3-09 Ox1E09
Ul1-06 0x1D06 U2-06 0x1D86 U3-10 Ox1EOA
Ul-07 0x1D07 u2-07 0x1D87 U3-11 Ox1EOB
U1-09 0x1D09 U2-08 0x1D88 Us-12 Ox1EOC
U1l-10 0x1DOA U2-09 0x1D89 Us3-13 Ox1EOD
ul-11 0x1D0B U2-10 Ox1D8A u3-14 Ox1EQOE
Ul-12 0x1D0C U2-11 0x1D8B U3-15 Ox1EOQF
Ul-13 0x1D0OD U2-13 0x1D8D u3-17 Ox1E11
ul-14 O0x1DOE U2-14 Ox1D8E U3-18 Ox1E12
Ul-15 Ox1DOF U2-15 Ox1D8F
Ul-16 0x1D10 U2-16 0x1D90 U4-00 Ox1E80

U2-17 0x1D91 U4-01 Ox1E81

U2-19 0x1D93 U4-02 Ox1E82

U2-20 0x1D9%4 U4-03 Ox1E83

U2-21 0x1D95 U4-04 Ox1E84

U2-22 0x1D96 U4-05 Ox1E85

U2-23 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 Ox1DA1l

U2-34 Ox1DA2

U2-35 Ox1DA3

U2-36 Ox1DA4

U2-37 Ox1DAS5
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11.8 Communication Errors

11.8.1 Modbus Errors

The Modbus error codes are listed in the following table.
When an error occurs, remove the cause of the fault and restart communications. Each error
code may have different definitions depending on the function code.

Error Code  |Function Code Description
1 3,6,8,10 Function code error
3 Read data is outside the setting range
2 6 Write data is outside the setting range
10 Write data is outside the setting range
3 Read data exceeds 125 pieces
Write data is outside the setting range
3 8 Read request value error including CRC check error
Write data exceeds 123 pieces or byte count does not match
10 the amount of write data.
3 Read register error
Write register error
4 8 Response pocket error
10 Write register error

11.8.2 Slave Response

In the following situations, the slave will ignore the command message sent from the master
and not respond to it.
When a communications error (overrun, framing, parity, or CRC) is detected in the
command message.
The slave address in the command message do not match the slave address in the drive
(Set the slave address for the drive using E6-06 in advance).
The gap between two blocks of a message is greater than 24 bits.
The command message length is incorrect.
Note: When the slave address in the command message is 00H, all slaves perform the write function, but do not

send any response message to the master.
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11.9 Modbus Communication Example

MODBUS communication with Siemens S7-200 example as follows :
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'8 STEP 7-Micro/WIN - tes

File Edit View PLC Debug Tools Windows Help

ned|lsn|ser«[Fp(2ax v B> " ERFEp|lrs|eess |

o o G| A % % B [Bom [+ 2 o [0
=] test [T WProgram Fles (+0E)Siemens' 5 TEP | g
.@ What's New Eg‘@ £ SMATICLAD
[ CPU 226 CNREL 0201 .+ g .. ..3. 1 g . g g Ny -2 034 o B
-8 Proram Black / ddiess Famat Cunent Value Hew e - Symbal Uelige | e e
51 Symbol Table T |ven Binary FHONND_O000_| 247 1H I EiE TEHP
(0 Status Chart 7| Vel Binary ZHOT10_0001 TEMP
(g DataBlock 3 |vez Unsigred B AT e E
System Block T Tves Ursigned 7 TEMP
% Cross Fisforerces 5 |ved Unsigred E "CATH B
Communications Y Onciqred = Network 1 Hetwark Titl
& wizards 7 |veE Urnsigned [ AH TR Netysork Comment
B0 Tack 8 |ve? Unsigred 1 M10.0=000 MBUS_CTRL
-] Instructions 3| B3 Unsigned 0 "HIEH B EE" _|-|— BN
0| ves Unsigned E3
11 |vB10 Unsigned 23 "2426H HiEE"
(&1 Clock 72| Vel Ursigned B M10a-0n
() Communizations 13| vee Unsigned 0 TR BT — e
(1 Compare 14| VB3 Ursigned 0
Convert 15 | vEld Unsigned 0 EESE 9600-{Baud w21
Counters 16| ve1s Unsigred 0 0-{Parity ME1} 0
Floating Point Math 17| vel6 Unsigred 0 HAEHE IR +500 | Timegut
Integer Math 18 _|veir Unsigned 0
E-{i] Interupt 19| ve1e Unsigred T EERRE S
(&) Logical Dperations EEGIE] Unsigned 1] Netwark 2
B Move 21 |2l Unsigned 0 "242BH A"
E Program Contiol Bl Tnsigned T / [
(&) ShitvRotate
3 oo N S Mzﬁtlw FNMEUS_MSE
Table
E-[&] Timers
- Libraiies M200-01
1 (2 Modbus Master Fart 0 v1.2) —l—- Frst
| of MBUS_CTRL
I MBUS_MsG 1 Mo 21
(23 Modbus Master Part 1 (v1.2] 0 MBET|-0
(2 Modbus Slsvs Pert 11 0] 49750
[ 1SS Protacel Port 0 [+2.3] 1
-3 USS Protacol Port 1 (+2.3)
-8 Lol Subroutines e
. _ | EED T usen: / ILe [ L[ [ v\ MaN £ 5BR 0 £ INT_0 & MBUS M5 A MBUS] L«

Crownloading to PLC..
Download was Successful

Ready [PC/PPIcablePPLI  [0.6kbps  [Local:0,USE [Remate: 2, Port 1 RUN

% Slaveissettol - E6-06=1"°
% Addr set to 49250, corresponding to the invertor position is 2421H, 2421H representatives began to

read data from the location

% Coun'tsetto 11, read 11 data continuously

% VB as Byte, so a data occupies two VB -

s 2422H (frequency command) - 13 * 256 + 172 = 3500 -
s 2423H (frequency output) - 13 * 256 + 172 = 3500 -

3 2424H (currentoutput) - 0*256 +1=1-

% 2425H (voltage output) - 10 * 256 + 26 = 2586 -

% 2426H (DC) - 23 * 256 + 192 = 6080 -

% 2427H (Warning Description) - 0*256 + 0 =0 °

% 2428H (Fault description) - 0*256 +0 =0 -

% 2429H (Input and output status) - 0* 256 + 0=0 -

% 242AH (All input) - 0*256+0=0"-

% 242BH (A2 input) - 0*256 +0=0"-

% The above values for the panel display, the decimal point does not count the units,
according to actual user unit conversion -

MODBUS with Mitsubishi FX-3G communication example as follows :
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IELSOI <
:| Project Edit Fmd/Rep\sce Convert View Online Diagnostics Tools Window Help
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V4 > <5600,N8,N, 1
ME411
= Program o— | [Mov H1081 D8400 1
-3 Device comment 4225
- [s] Parameter modbus <
f Device memory nfigura
feion reg
est
* <modbus master RTU >|
{Mov H1 DE401 H
1
* «<slave rosponse timeout >|
{Mov K2000 D8409 1
2000
* <turn around delay >|
{Mov K400 D8410 1
400
\ * <message to message delay )
{Mov K10 DE411 H
Project \ 10

Ready \EEiE R |

[F MELSOFT sei <
& Project Edit Fmd/Replaoe Convert View Online Diagnostics Tools Window Help
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[Frogram =1 =1 ﬁﬁ 1‘%‘ |sF5| sFGlF? Fsl Fa |st Foldo| 5| HE[0Y a'“F'S| o e ) e P 5 |‘ i .
| ml| ==& 2|2 = & 2= E‘F‘_litli’lli’?lgl -

y 4 * <number od retries
modbusE/E-1 { r
Program {Mov X3 DB412 H

[¥] Device comment 3
[#] Parameter
Device memory

* <comm. ststus information setup >

{MOV HL DB415 H
0

* <comm. status device range setup >

{MoV K1000 DB416 H
o]
—

M10
az—Jik [nDPRW  H1 H3 H2421 K11 D100 H
97
54 [END H
Praject
Ready P3G |Host station

3% Input patameter of the communication -
3% Read 11 data starting H2421 -
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sra|rs|re | F7 | Fa | FS |=Fa| & o5 | aF5| =F7| =Fa| SFa| Fin | oFa

s
EBrogram - - : i ﬂ»lHP% L =L %|>K 1 | L [ Y [ S m|%l&ww 1 i|+1:|12:| f Ims[ RUN [ [ R&M
Im —II —I ﬁl; ilgl Fo |=F5) F6 | =F6) F7 | F& Fo | =FolcFolcFin] =F7) =F8) sF7) sF&] =sF5)|=sF6l=aF7) s8] sF5]cafSleafil) F10) aFS | ‘
2| =l=e 2| Ti®| w2 e F12]| O\ @) i) o)
x
2 vevice: [BT0
5 B modbusEiE-1 Monitor * Bit& Word Display: (= 16bit integer Value: = DEC TIC set welue
Frogram B © 33bith  HEX olbueies piogi
[ Device comment i —— MAIN v
[ [s] Parameter © Wom " Real number (single precision)
: R
L[] Device memory " Real number {ouble precision)
 ASCII charscter M‘
([ oevice [re0c mase ress moiol N i
Sioe so o soso siio oaos =) Ceent |
D101 o000 1101 1010 1100 3500
p10z 0000 1101 1010 1100 3s00 Device bt
o1os cooo o000 0000 ooo1 1
D104 0000 1010 0001 1010 2586
p1os 0001 0111 1011 1000 s07z Close
Dioe sooo oonoo 0ooo oooo o
p107 0000 0000 0000 o0ooo o
D108 o000 o000 0000 0000 o
p1os 0000 0000 0000 o0ooo o
~D110 o000 o000 0000 0000 o
f)
o
o
o
o
o
o
o
o
o000 0000 0000 0O00O o
0000 0000 0000 o0ooo o
sooo oonoo 0ooo oooo o
0000 0000 0000 o0ooo o
o000 o000 0000 0000 o
0000 0000 0Dooo oooo o
o000 o000 0000 0000 o
e 123 booo nooo cooo oono o|
Ready P36 [Host station

Above panel display value, excluding the decimal point units, please according to actual

user unit conversion

294



EVO6800UMEN1606V01

EVO|UtIOn Series

Lite-On Group Headquarters

22F, 392, Ruey Kuang Road, Neihu, Taipei City 114, Taiwan

Lite-On IA Headquarters

11F, 866-1, Chung-Zheng Rd., Chung Ho District, New Taipei City 235, Taiwan
Factory

7, Lane 3, San-Ho Rd., San-Shi Village, Dayuan Town, Taoyuan County 337, Taiwan

Email: IA.Hotline.overseas@liteon.com www.liteon-ia.com



	Chapter 1│Safety
	1.1 General Safety
	1.1.1 Usage
	1.1.2 Receiving
	1.1.3 Installation
	1.1.4 Wiring
	1.1.5 Operation
	1.1.6 Maintenance

	1.2 Warning Label
	1.3 AC Drive Application Precautions
	1.3.1 AC Drive Selection
	1.3.2 Settings
	1.3.3 General Handling

	1.4 Warranty
	1.4.1 Warranty Period
	1.4.2 Warranty Restrictions


	Chapter 2│Product
	2.1 Component Names
	2.1.1 Installation in an IP20 Enclosure
	2.1.2 NEMA Type 1 Enclosure

	2.2 Receiving Checklist
	2.3 Nameplate
	2.4 Model Number Definition
	2.5 Power Ratings
	2.6 Common Specifications
	2.7 Product Dimensions

	Chapter 3│Drive Installation
	3.1 Installation Environment
	3.2 Installation Direction and Spacing
	3.2.1 Installation Direction
	3.2.2 Installation Spacing

	3.3 Keypad and Terminal Cover Installation
	3.4 Wiring Protection
	3.4.1 Drive and Input Cable Protection for Short-Circuit Situations
	3.4.2 Motors and Output Cable Protection for Short-Circuit Situations
	3.4.3 Keypad Mounted on Panel Door

	3.5  Keypad Remote Usage
	3.5.1 Remote Operation
	3.5.2 External/Face-Mount


	Chapter 4│Wiring
	4.1 Wiring Safety
	4.2 Main Circuit
	4.2.1 Main Circuit Terminal
	4.2.2 Main Circuit Wiring
	4.2.3 Main Circuit Cable Size and Tightening Torque

	4.3 Control Circuit
	4.3.1 Control Circuit Terminals
	4.3.2 Control Circuit Cable Size and Tightening Torque
	4.3.3 Ferrule-Type Terminals

	4.4 I/O Connections
	4.4.1 NPN and PNP Mode Selection
	4.4.2 Terminal A2 Voltage/Current Input Selection
	4.4.3 Terminal AM Voltage/Current Output Selection
	4.4.4 RS-485 Communication Termination ON / OFF Switch

	4.5 Connection to PC
	4.6 Wiring Checklist

	Chapter 5│Keypad
	5.1 Keypad
	5.1.1 Keys and Displays
	5.1.2 Keypad Display
	5.1.2.1 LED Display.
	5.1.2.2 LED Indication

	5.1.3 Keypad Programming


	Chapter 6│Parameters
	6.1 Group A, Initialization
	A1　Initialization
	 A1- 00 Retain
	 A1- 01 Access Level Selection
	 A1- 02 Control Method Selection
	 A1-03 Reset
	 A1- 04/ A1- 05　Password
	 A1- 06　ND/HD Selection

	A2　 User-Defined Parameters
	 A2- 00  to  A2- 31 User-Defined Parameters 1 to 32
	 A2-32 User-Defined Parameter Automatic Save


	6.2 Group b, Application
	b1: Operation Mode Selection
	 b1- 00 Frequency Command Selection 1
	 b1- 01 Run Command Selection 1
	 b1-02 Stopping Method Selection
	 b1-03　Reverse Rotation Selection
	 b1-04   Retain
	 b1-05 Run Command Action after Switch
	 b1-06　Run Command Selection during Programming
	 b1- 07 Frequency Command Selection 2
	 b1- 08 Run Command Selection 2
	 b1- 09　 Frequency superposition Selection
	 b1- 10 Run Command at Power up
	 b1- 12    Allowing Local/Remote selection during run

	b2　DC Braking
	 b2-00 Zero Speed Holding (DC Braking) Start Frequency
	 b2-01 DC Braking Current
	 b2- 02　 DC Braking Time at Start
	 b2- 03 DC Braking Time at Stop

	b3　Speed Search
	 b3- 00 Speed Search Setting
	 b3- 01 Speed Search Operating Current
	 b3- 02　 Voltage Rocevery Time
	 b3- 03　Retain
	 b3- 04　 Speed search deceleration time
	 b3- 05　 Search speed in V / f

	b4　Timer Function
	 b4- 00, b4- 01 Timer Function On-Delay and Off-Delay Time

	b5　PID Control
	 b5- 00 PID Control Setting
	 b5- 01 Proportional Gain Setting (P)
	 b5- 02 Integral Time Setting (I)
	 b5- 03 Integral Time (I) Limit Setting
	 b5- 04 Derivative Time (D)
	 b5- 05 PID Output Limit
	 b5- 06 PID Bias Voltage Adjustment
	 b5- 07 PID Primary Delay Time
	 b5- 08 PID Output Reverse
	 b5- 09 PID Output Gain
	 b5- 10 PID Output Reverse Selection
	 b5- 11 PID Feedback Low /High Detection Selection
	 b5- 12 PID Feedback Low Detection Level
	 b5- 13 PID Feedback Low Detection Time
	 b5- 14 PID Sleep Start Level
	 b5- 15 PID Sleep Delay Time
	 b5- 16 PID Acc./Dec. Time
	 b5- 17 PID Target Selection
	 b5- 18 PID Target Value
	 b5- 19 PID Target Value Units
	 b5- 20 PID Output Lower Limit
	 b5- 21 PID Input Limit
	 b5- 22 PID Feedback High Detection Level
	 b5- 23 PID Feedback High Detection Time
	 b5- 24/b5- 25 PID Target Display Value/ PID Target Display Digits
	 b5- 26 Frequency Reference Monitor Content During PID
	 b5- 27  PID Output Reverse Selection 2
	 b5- 28 PID Disconnection Output Frequency
	 b5- 29  PID Wake-up Level
	 b5- 30  PID Wake-up deley time

	b6　DWELL
	 b6- 00 / b6- 01 Dwell Frequency and time at Start
	 b6- 02 / b6- 03 Dwell Frequency and time at Stop

	b9　 Position Control / Zero Speed Holding
	 b9- 02　 Zero Speed Holding On/ Off
	 b9- 03　 Zero Speed Holding Time


	6.3 Group C,　Tuning
	C1　 Acceleration and Deceleration Time
	 C1- 00 to C1- 07 Acceleration and Deceleration Times 1 to 4
	 C1- 08 Fast Stop Time
	 C1-09 Acc./Dec. Time Unit Selection
	 C1-10 Acc./Dec. Time Switch Frequency
	 C1-11/ C1-12　Jog Frequency Acc. / Dec. Time

	C2　S-Curve Characteristics
	 C2- 00 to C2- 03 S-Curve Characteristic at Start/Stop of Acc./Dec.

	C3　Torque Compensation
	 C3-00 Torque Compensation Gain
	 C3- 02 Torque Compensation Primary Delay Time

	C5　Slip Compensation
	 C5- 00 Slip Compensation Gain
	 C5- 01 Slip Compensation Primary Delay Time
	 C5- 02 Slip Compensation Limit

	C6　Carrier Frequency
	 C6-00 Carrier Frequency Selection
	 C6-01/ C6-02/ C6-03 Maximum / Minimum Carrier Frequency / Carrier Frequency Proportional Gain
	 C7-00　 Proportional Gain


	6.4 Group L, Frequency Command
	L1　Frequency Command
	 L1-00  to  L1-16 Frequency Command 1 to 16 and Jog Frequency Command

	L2　 Frequency Upper / Lower Limit
	 L2-00 Frequency Command Upper Limit
	 L2-01 Frequency Command Lower Limit

	L3　Jump Frequency
	 L3-00 to L3-03 Jump Frequency 1 to 3 / Jump Frequency Range

	L4　 Up/ Down 1, Up/ Down 2 and Frequency Command Hold
	 L4-00 Up/ Down Frequency Command Hold
	 L4-01 Frequency Command Bias ( Up 2 / Down 2)
	 L4-02 Frequency Command Acc./Dec Setting ( Up / Down 2)
	 L4-03 Up/Down Frequency Command Save
	 L4-04 Frequency Command Hold

	L6　Offset Frequency
	 L6- 00 to L6- 02 Offset Frequency 1 to 3

	L7 Automatic operation
	 L7- 00 Automatic operation mode selection
	 L7- 01 ~ 16  1st~16th  operating time
	 L7- 17 ~ 32  1st~16th  operating direction
	 L7- 33  The unit of operating time selection


	6.5 Group d, Motor Parameters
	d1 V/F Characteristics
	 d1- 00 Input Voltage Setting
	 d1- 01 V/F Pattern Selection
	 d1- 23　 Mode setting for V/F separation
	 d1- 24　 Voltage source for V/F separation
	 d1- 25　V/F分離電壓参数設定
	 d1- 26　 Voltage rise time of V/F separation
	 d1- 27　 Voltage decline time of V/F separation
	 d1- 28　Stop mode selection upon V/F separation

	d2　Motor Parameters
	 d2- 00 Motor Rated Current
	 d2- 01 Motor Rated Slip
	
	
	
	 d2- 02　Motor No-Load Current
	 d2- 03 Number of Motor Poles
	 d2- 04 Motor Line-to-Line Resistance
	 d2- 05 Motor Leakage Inductance

	 d2- 06 Motor Rotor Resistance
	 d2- 07 Motor Mutual Inductance
	 d2- 08 Retain
	 d2- 09 Retain
	 d2- 10 Motor Rated Capacity


	6.6 Group E, Multi-Function Terminals
	E1　Multi-Function Digital Inputs
	 E1- 00 to E1- 07 Terminal S1 to S7 Function Selection
	 E1-08 Terminal command mode

	E2　 Multi-Function Digital Output
	E2- 00 to E2- 02  Relay 1/ Relay 2 And D1/ DC Function Selection
	 E2- 06　Relay 1 On Delay
	 E2- 07　Relay 1 Off Delay
	 E2- 08　Relay 2 On Delay
	 E2- 09　Relay 2 Off Delay

	 E3　 Multi-Function Analog Input
	 E3- 00 Terminal A1 Signal Level Selection
	 E3- 01 Terminal A1 Function Selection
	 E3-02/ E3-03  Terminal A1 Input Gain/ Voltage Bias
	 E3-04 Retain
	 E3-05 Terminal A1 Input Filter Time
	 E3-06 Terminal A2 Signal Level Selection
	 E3-07 Terminal A2 Function Selection
	 E3-08/E3-09 Terminal A2 Input Gain / Voltage Bias
	 E3-10　 Terminal A2 (4-20mA disconnected selection)
	 E3-11 Terminal A2 Input Filter Time
	 E3-12 Analog Input Terminal Enable/ Disable Selection

	E4　 Multi-Function Analog Output
	 E4-00 Terminal FM Signal Level Selection
	 E4-04 Terminal AM Signal Level Selection
	 E4-01 / E4-05  Terminal FM and AM Monitor Selection
	 E4- 02/ E4- 03 Terminal FM Monitor Gain / Voltage Bias
	 E4- 06/ E4- 07  Terminal AM Monitor Gain / Voltage Bias
	E5　Pulse Train Input/ Output
	 E5-00 Pulse Train Input Function Selection
	 E5-01　 Pulse Train Input Scaling
	 E5-02 Pulse Train Input Gain
	 E5-03 Pulse Train Input Voltage Bias
	 E5-04 Pulse Train Input Filter Time
	 E5- 05 Pulse Train Input Minimum Frequency
	 E5-06 Pulse Train Monitor Selection
	 E5-07 Pulse Train Monitor Scaling
	 E5-08　 Terminal RP Function Selection
	 E5-09　 Average PWM Signal Times
	 E5-10　 PWM Signal Cycle

	E6　Optional Communication Card Settings
	 E6-00 to E6-05 Retain
	 E6-06 Drive Station Address
	 E6-07 RS-485 Communication Speed Selection
	 E6-08 RS-485 Communication Parity Selection
	 E6-09  Communication Error Detection Time
	 E6-10 Transmit Wait Time
	 E6-11 Drive Operation During Communication Error



	6.7 Group P, Protections
	P1 Motor Protection Function
	 P1-00 Motor Protection Function Selection
	 P1-01 Motor Overload Protection Time

	P2  Momentary Power Loss
	 P2-00 Momentary Power Loss Operation Selection
	 P2-01 Minimum Baseblock (bb) Time
	 P2-03 Uv (Undervoltage ) Detection Level
	 P2-04 KEB Deceleration Time
	 P2-05 Acceleration Time after KEB
	 P2-07 KEB Detection Time
	 P2-08 Voltage Target During KEB
	 P2-09 KEB Method Selection
	 P2-10 Automatic voltage regulation

	P3 Stall Prevention
	 P3- 00 Stall Prevention during Acceleration
	 P3-01 Stall Prevention Level during Acceleration
	 P3-02 Stall Prevention Limit during Acceleration
	 P3-03 Stall Prevention during Deceleration
	 P3-04 Stall Prevention Level during Deceleration
	 P3-05 Stall Prevention during Run
	 P3-06 Stall Prevention Level during Run
	 P3-07 to P3-10 Retain

	P4　 Frequency Detection
	 P4-00 / P4-01 Frequency Detection Level / Width
	 P4-02 Frequency Command Loss Detection Selection
	 P4-03 Frequency Command at Frequency Command Loss
	 P4-04　 Frequency Command Loss Detection Time
	 P4-05　 Brake control release frequency
	 P4-06　 Brake control action frequency

	P5　Fault Restart
	 P5-00 Number of Auto Restart Attempts
	 P5- 01 Auto Restart Fault Output Operation
	 P5-02 Fault Restart Interval Time

	P6　 Overtorque/ Undertorque Detection
	 P6-00 Overtorque/ Undertorque Detection Selection 1
	 P6-01 Overtorque/ Undertorque Detection Level 1
	Sets the level for overtorque/undertorque detection
	 P6-02 Overtorque/ Undertorque Detection Time 1
	 P6-06 Mechanical Weakening Detection Operation
	 P6-07 Mechanical Weakening Detection Speed Level
	 P6-08 Mechanical Weakening Detection Time
	 P6-09 Mechanical Weakening Detection Start Time

	P7　Drive Protection
	 P7-00 Input Phase Loss Protection
	 P7-01 Output Phase Loss Protection
	 P7-02 Output Ground Fault Detection
	 P7-03 Heatsink Cooling Fan Operation
	 P7-04　 Heatsink Cooling Fan Off-Delay Time
	 P7-05　 Ambient Temperature Setting
	 P7-06　 oL2 Detection Time Reduction at Low Speed
	 P7-11 High Current Alarm Setting
	 P7-12 Installation Method Selection
	 P7- 13 DC Braking Level Setting


	6.8 Group n, Special Adjustments
	n1　 Hunting Prevention
	 n1- 00 Hunting Prevention Setting
	 n1- 01 Hunting Prevention Gain


	6.9 Group o, Keypad Function Settings
	o1　Display Setting
	 o1- 00 Frequency Command Setting/Display
	 o1- 01 Retain
	 o1- 02 User-Defined Frequency Command Setting/Display
	 o1- 03 Frequency Command Setting/Display Decimal Places

	o2　 Multi-Function Selection
	 o2-00 LO/RE (LOCAL/REMOTE) Key Function Selection
	 o2-01 STOP Key Function Selection
	 o2-02 Retain
	 o2-03 Drive Capacity Selection
	 o2-04 ENTER Key Function During Frequency Command Setting
	 o2- 05 Operation Selection when Digital Operator is Disconnected
	 o2-06 Operation Direction at Power Up when Using Keypad

	o4　 Maintenance Settings
	 o4-00 Cumulative Operation Time Setting
	 o4-01 Cumulative Operation Time Selection
	 o4-02　 Cooling Fan Operation Time Setting
	 o4-03 to o4-05 Retain
	 o4-06 U2 Reset Setting
	 o4- 07  kWh Monitor Initialization


	6.10 Group t, Auto-Tuning
	t1 IM Motor Auto-Tuning
	 t1-01 Auto-Tuning Method Selection
	 t1-02 Motor Output Power
	 t1-03 Motor Rated Voltage
	 t1-04 Motor Rated Current
	 t1-05 Motor Base Frequency
	 t1-06 Number of Motor Poles
	 t1-07 Motor Base Speed
	 t1-09　 Motor No-Load Current (Stationary Auto-Tuning)
	 t1-10 Retain
	 t1-11 Retain
	 t1-12 Motor Auto-Tuning Setting

	U parameters views the data concerning drive operation.


	Chapter 7│ Options
	7.1 Braking Resistor Option
	7.1.1 Installing a Braking Resistor
	7.1.2 Selecting a Braking Resistor

	7.2 Keypad Mounting
	7.2.1 Mounting Dimensions
	7.2.2 Mounting Installation

	7.3 AC Reactor Option
	7.3.1 Installing an AC Reactor
	7.3.2 AC Reactor Wiring Example


	Chapter 8│Troubleshooting
	8.1 Alarm and Fault Displays
	8.2 Fault Detection
	8.3 Operation Errors
	8.4 Auto-Tuning Fault Detection

	Chapter 9│Inspection & Maintenance
	9.1 Safety
	9.2 Periodic Inspection
	9.2.1 Environment
	9.2.2 Voltage
	9.2.3 Keypad Monitor
	9.2.4 Enclosure
	9.2.5 Main Circuit
	9.2.6 Main Circuit- Terminals & Cables
	9.2.7 Main Circuit- Capacitors
	9.2.8 Main Circuit- Resistors
	9.2.9 Main Circuit- Magnetic Contactors & Relays
	9.2.10 Control Circuit- Control Boards & Connectors
	9.2.11 Cooling- Fans
	9.2.12 Cooling- Air Duct

	9.3 Drive Cooling Fans
	9.3.1 Cooling Fan Replacement


	Chapter 10│Drive Derating
	10.1 Temperature Derating
	10.2 Altitude Derating

	Chapter 11│Communications
	11.1 Modbus Communication Specifications
	11.2 Connecting to Controller/PLC/HMI
	11.2.1 Communication Cable Connection
	11.2.2 Termination Resistor Setting for Multiple Connections
	11.2.3 Termination Resistor Function
	11.2.4 When to Install Termination Resistor

	11.3 Modbus Setup Parameters
	11.4 Drive Operations by Modbus
	11.4.1 Actions by Modbus
	11.4.2 Drive Control by Modbus

	11.5 Message Format
	11.5.1 Message Content
	11.5.2 Message Configuration
	11.5.3 Slave Station Address
	11.5.4 Function Code
	11.5.5 Data
	11.5.6 Error Check
	11.5.7 Command Data
	11.5.8 Response Message

	11.6 Example of Reading / Responding Data
	11.7 Modbus Data
	11.8 Communication Errors
	11.8.1 Modbus Errors
	11.8.2　Slave Response

	11.9 Modbus Communication Example


