A WARNING

/\ CAUTION

Electrical Shock Prevention

Do not remove the front cover when input power
is applied. Doing so can result in electric shock.

Do not operate the inverter with the front cover
removed. Electric shock can occur due to the
exposed high voltage terminals and capacitor.

Do not remove the cover except for routine
inspections or wiring, even if the input power is
not applied. The capacitor will remain charged
for a long time even when the power is not
applied.

Wiring and routine checkups should be
performed 10 minutes after disconnecting the
input power and after checking to see whether
the DC voltage is discharged with a tester.
(Below DC 30V)

Do not use a higher grounding method than the
Type 3 grounding method.

Only authorized personnel may perform wiring
and inspections.

Wire the inverter after the inverter installation.

Do not operate the switches with wet hands.
Doing so may result in electrical shock.

Electrical shock may occur if the cable insulation
is damaged. Insure proper mounting of
equipment to minimize excess stress on power
cables.

Fire Prevention

Install the inverter on a non-combustible surface.
Installing the inverter on or near combustible
materials can result in fire.

Disconnect the inverter when the inverter is
damaged. Failure to do so could lead to a
secondary accident and fire.

Do not connect a resistance directly between the
DC terminals P. N. Doing so can result in fire.

Damage Prevention

Do not apply voltages higher than the values
specified in this manual to the terminals. Doing
so can damage the inverter.

Incorrect terminal connection may damage the
inverter.

Incorrectly connecting the polarity (+/-) of the
terminals can damage the inverter.

After disconnecting, the inverter may still be hot.
Use caution to prevent the possibility of personal
injury.




Other Important Precautions

Pay attention to the following items. Failure to do so
can result in damage of inverter and/or electrical
shock.

>
1.

Handling and installation

Handle according to the weight of product.
Failure to do so can result in damage to product.
Do not stack inverters beyond listed
specifications.

Install according to specifications listed within
this manual.

Do not apply power to a damaged inverter or to
an inverter with missing components.

Do not open front cover while carrying inverter.
Do not place heavy items on inverter.

Installation orientation must follow specifications
listed within this manual.

Do not allow conducted material such as screws,
metal objects, water, or oil to enter interior of
inverter.

Do not drop or inflict intense impact to inverter.

. Install and operate inverter only under specified

conditions.

Wiring

Do not connect Power Factor capacitors, surge
suppressors, or RFl filters to output circuits.
Connect the output terminals (U, V, W) according
to specifications.

Operation

CAUTION: When the retry function is selected
the inverter restarts after an alarm stop.

Stop key on keypad can only be used when stop
key function is set. Install separate emergency
stop switch if required.

When run signal is received, inverter restarts
only when alarm contents have been reset.
Verify run signal before resetting alarm.

Do not start or stop inverter using
electromagnetic switch installed in power input
circuit.

Do not modify or alter anything inside inverter.

10.

11.

12.

>

CAUTION: Motor might not be protected by
electronic thermal function of inverter.

Install noise filter to minimize potential noise
interference on equipment installed near inverter.
In case of input voltage unbalance, install AC
reactor. Power Factor capacitors and generators
may become overheated and damaged due to
potential high frequency noise transmitted from
inverter.

Use an insulation-rectified motor or take
measures to suppress the micro surge voltage
when driving 400V class motor with inverter. A
micro surge voltage attributable to wiring
constant is generated at motor terminals, and
may deteriorate insulation and damage motor
Before operating unit and prior to user
programming, reset user parameters to default
settings

Inverter can easily be set to high-speed
operations, Verify capability of motor or
machinery prior to operating unit.

Stopping torque is not produced when using the
DC-Break function. Install separate equipment
when stopping torque is needed.

Fault Prevention Precautions

Install additional safety equipment, such as
emergency brakes, to prevent uncontrolled
machine operation from a damaged inverter.

Maintenance, Inspection, and
Exchanging Components

Do not conduct megger test (insulation
resistance measurement) of control circuitry in
inverter.

Refer to Chapter 7 for routine inspection
methods.

General Precautions

The diagrams in this manual may show removed
inverter covers and removed circuit breakers. Prior to
operating unit, be sure to restore covers and circuit
breakers according to specifications.
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USER SELECTION GUIDE (iS5 SPECIFICATIONS)

230V Class (1 ~ 30HP)

Model Number
) 008 015 022 037 055 075 110 150 185 220
(SV xxx iS5 - 2)
Motor HP 1 2 3 5 7.5 10 15 20 25 30
Rating’ kW 0.75 1.5 2.2 3.7 5.5 7.5 11 15 18.5 22
Capacity? [kVA] 1.9 3.0 4.5 6.1 9.1 12.2 17.5 22.9 28.2 33.5
Output FLA[A] 5 8 12 16 24 32 46 60 74 88
Ratings Frequency 0~400 Hz
Voltage 200 ~230V°
Input Voltage 3 Phase, 200 ~ 230V (+ 10 %)
Ratings Frequency 50 ~ 60 Hz (5 %)
Braking Circuit On Board On Board On Board Optional (Braking Unit, Resistor)
Average Braking
) 100% 100% 100% 150%
Dynamic | Torque
Braking4 Max. Continuous . .
) . 5 seconds 5 seconds 5 seconds Controlled by Braking Unit
Baking Time
Max. Duty 30 % ED 30 % ED 30 % ED 10 % ED
Weight [Ibs] 10.1 ‘ 10.1 10.6 10.8 16.5 17.0 30.4 ‘ 31.5 ‘ 42.8 ‘ 44 1
460V Class (1 ~ 30HP)
Model Number
) 008 015 022 037 055 075 110 150 185 220
(SV xxx iS5 - 4)
Motor HP 1 2 3 5 7.5 10 15 20 25 30
Rating’ kW 0.75 1.5 2.2 3.7 5.5 7.5 11 15 18.5 22
Capacity® [kVA] 1.9 3.0 4.5 6.1 9.1 12.2 18.3 22.9 29.7 34.3
Output FLA[A] 25 4 6 8 12 16 24 30 39 45
Ratings Frequency 0 ~400 Hz
Voltage 380 ~ 460V °
Input Voltage 3 Phase, 380 ~ 460V (+ 10 %)
Ratings Frequency 50 ~60 Hz (#5 %
Braking Circuit On Board On Board On Board Optional (Braking Unit, Resistor)
Max. Braking
) 100% 100% 100% 150%
Dynamic | Torque
Braking4 Max. Continuous . .
. . 5 seconds 5 seconds 5 seconds Controlled by Braking Unit
Baking Time
Max. Duty 30 (3) % ED 30 (2) % ED 30 % ED 10 % ED
Weight [lbs] 104 | 104 | 106 | 108 | 170 | 170 | 306 | 317 | 441 | 441

! Indicates the maximum applicable capacity when using a 4 Pole motor.
2 Rated capacity (13*V*1) is based on 220V for 200V class and 440V for 400V class.

® Maximum output voltage will not be greater than the input voltage. Output voltage less than the input voltage may be programmed.

* 1~5 HP inverters have internal braking resistors as standard. 7.5~10 HP inverters utilize optional braking resistors.




Control Method

V/F Control, Sensorless Vector Control (Selectable)

Frequency Setting Digital Reference: 0.01 Hz (Below 100 Hz), 0.1 Hz (Over 100 Hz)
y Resolution Analog Reference: 0.03 Hz / 60 Hz
Q | Frequency Accuracy Digital: 0.01 % of Max. Output Frequency
E Analog: 0.1 % of Max. Output Frequency
S| VIF Ratio Linear, Squared Pattern, User V/F
Overload Capacity 150 % of Rated Current for 1 Min., 200% of Rated Current for 0.5 sec. (Characteristic is
Inversely Proportional to Time)
Torque Boost Manual Torque Boost (0 ~ 20 %), Auto Torque Boost
Operation Method Key / Terminal / Communication Operation
Frequency Setting Analog: 0 ~ 10V / 4 ~ 20mA / Additional port for Sub-Board (0 ~ 10V)
Digital: Keypad
Start Signal Forward, Reverse
S | Multi-Step Up to 8 Speeds can be Set (Use Multi-Function Terminal)
& | Multi Step 0~ 6,000 sec, Up to 4 Types can be Set and Selected for Each Setting (Use Multi-
3 | Accel/Decel Time Function Terminal)
£ Accel/Decel Pattern: Linear, U-Curve, S-Curve
5 Emergency Stop Interrupts the Output of Inverter
= Jog Jog Operation
T Auto Operation Operates from Internal Sequence by Setting Multi-Function Terminal (5 Way * 8 Step)
S Fault Reset Trip Status is Removed when Protection Function is Active
Operating Status Frequency Detection Level, Overload Alarm, Stalling, Over Voltage, Under Voltage,
‘_ccf; Inverter Overheating, Running, Stop, Constant Speed, Inverter By-Pass, Speed
n Searching, Auto-Operation Step, Auto-Operation Sequence
E. Fault Output Contact Output (30A, 30C, 30B) — AC250V 1A, DC30V 1A
3| Indicator Choose 1 from Output Frequency, Output Current, Output Voltage, DC Voltage
(Output Pulse: 500Hz, Output Voltage: 0 ~ 10V)
Operation Function DC Braking, Frequency Limit, Frequency Jump, Second Function, Slip Compensation,
Reverse Rotation Prevention, Auto Restart, Inverter By-Pass, Auto-Tuning, PID Control
< | Inverter Trip Over Voltage, Under Voltage, Over Current, Fuse Open, Ground Fault, Inverter
-%’ Overheating, Motor Overheating, Output Phase Open,
u%_ Overload Protection, External Fault 1, 2, Communication Error, Loss of Speed
o Command, Hardware Fault, Option Fault etc.
S| Inverter Alarm Stall Prevention, Overload Alarm, Temperature Sensor Fault
E Momentary Power Loss Less than 15msec: Continuous Operation,
More than 15msec: Auto Restart Possible
> Operation Output Frequency, Output Current, Output Voltage, Frequency Value Setting,
‘@ Keypad | Information Operating Speed, DC Voltage
o Trip Information | Indicates a Fault when the Protection Function activates, Retains Up to 5 Faults
. | Ambient Temperature -10°C ~40 °C (14 °F ~ 104 °F)
é Storage Temperature -20 °C ~ 65 °C (-4 °F ~ 149 °F)
S | Ambient Humidity 90 % RH Max.(Non-Condensing)
E Altitude - Vibration Below 1,000m or 3,300ft - Below 5.9m/sec? (=0.69)

Application Site

No Corrosive Gas, Combustible Gas, Oil Mist, or Dust

Cooling Method

Forced Air Cooling
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CHAPTER 1 - INSTALLATION

1.1 Inspection

v Inspect the inverter for any damage that may have occurred during shipping.

v Check the nameplate on the inverter. Verify the inverter unit is the correct one for the application. The
numbering system for the inverter is as shown below.

SV 008 iS5 — 2 N U
] | | '—,
! Y i
LG Inverter Motor Capacity Series Name Input Voltage

008: 1HP  075:10 HP 2:200 ~ 230V (+ 10%) (50/60Hz)

015:2HP  110: 15HP 4:380 ~ 460V (X 10%) (50/60Hz) UL Listed

022: 3HP  150: 20 HP (UL508C)

037: 5HP  185: 25 HP A /

055: 7.5 HP 220: 30 HP Without
Keypad

1.2 Environmental Conditions

v Verify ambient condition for the mounting location.
- Ambient temperature should not be below 14°F (-10°C) or exceed 104°F (40°C).
- Relative humidity should be less than 90% (non-condensing).
- Altitude should be below 3,300ft (1,000m).

v Do not mount the inverter in direct sunlight and isolate it from excessive vibration.

1.3 Mounting
v The inverter must be mounted vertically with sufficient horizontal and vertical space between adjacent
equipment (A= Over 6" (150mm), B= Over 2" (50mm)).




Chapter 1 - Installation

1.4 Other Precautions

v

v

v

Do not carry the inverter by the front cover.

Do not install the inverter in a location where excessive vibration is present. Be cautious when installing on
presses or moving equipment.

The life span of the inverter is greatly affected by the ambient temperature. Install in a location where
temperature are within permissible limits (- 10 ~ 40 ).

The inverter operates at high-temperatures - install on a non-combustible surface.
Do not install the inverter in high-temperature or high-humidity locations.

Do not install the inverter in a location where oil mist, combustible gas, or dust is present. Install the
inverter in a clean location or in an enclosed panel, free of foreign substance.

When installing the inverter inside a panel with multiple inverters or a ventilation fan, use caution.
If installed incorrectly, the ambient temperature may exceed specified limits.

Panel Panel Ventilating fan
Inverter v 4 -
Inverter | | Inverter
\ / Inverter ’ f
Cooling fan é
—> » 7
L L
GOOD (0) BAD (X) GOOD (0) BAD (X)
[When installing several inverters in a panel] [When installing a ventilating fan in a panel]

Install the inverter using screws or bolts to insure the inverter is firmly fastened.
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1.5 Dimensions

B Frame#1:1~5HP
B Frame#2:7.5~10HP

D
Y
A’ﬁ
&
’
&
@)
ki

Le—-200
SHIFT
ESC
o o Q

\ y
[} [}
PROG| ['sTOP
s

H2
H

VARIABLE FREQUENCY DRIVE

VARIABLE FREQUENCY DRIVE

A

00 0 0 0fc 00 00 0 00000000

@
O’E 00 0 0 0fc 0000 000000000 }
P
=1
t
|
T
T
00 0 0 0f0 0000 0 000000 00

0 0 0 0 0f0 00 0C 0O 0 000000 00

o
7.5

mm (inches)
Frame HP Model Number W1 W2 H1 H2 D1
1 SV008iS5-2/4
Frame # 1 2 SV015iS5-2/4 150 130 284 269 156.5
3 SV022iS5-2/4 (5.91) (5.12) (11.18) (10.69) (6.16)
5 SV037iS5-2/4
Frame # 2 7.5 SV055iS5-2/4 200 180 355 340 182.5
10 SV075iS5-2/4 (7.87) (7.09) (13.98) (13.39) (7.19)
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B Frame#3:15~20HP
B  Frame#4:25~30HP

o [

2
B

B

VARIABLE FREQUENCY DRIVE

VARIABLE FREQUENCY DRIVE

0oo0o0000¢O0OOCECCDOCEEOO0OCCO0dOO0OD0DDO0C0C0EO0 000
0o e0o0D0C0OO0COCOCETDD OO0 04O CD0DO0OC0E0CO0 000
H2
H1
o000 00 Q0¢CO0OCOCECEEDO®TO0OO0C0COD0d0O0QC0O0OC0C0O0CO0 D00
000000 C0CO0OO0OCCECC0O0OO0C0CC04d9O0CC0O0OC0C0O0O0 00

2]
21
2]
21

©
©
7.5

D1

mm (inches)

Frame

HP

Model Number

w1

w2

H1

H2

D1

Frame # 3

15

SV110iS5-2/4

20

SV150iS5-2/4

250
(9.84)

230
(9.06)

385
(15.16)

370
(14.57)

201
(7.91)

Frame # 4

25

SV185iS5-2/4

30

SV220iS5-2/4

304
(11.97)

284
(11.18)

460
(18.11)

445
(17.52)

234
(9.21)

10
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1.6 Basic Wiring

Dynamic
Braking Unit
(Optional)
DB Unit(Optional)*

DB Resitor

DC Bus Choke (Optional)®
DC Bus Choke DB Resistor
MCCB(OPTION
(/_\ ) P1' P2' N'
D o D S v I
230/460 O_0O S Vv
Y >
5060 Hz—O O T W
G

+
Forward Run/Stop N FM . @ Output Frequency Meter
o O FX (0~10V pulse)
Reverse Run/Stop _—
5 © RX 56 ()
Inverter Disable — v
O O BX
Fault Reset [
O O RST
Jog —_
O O JOG
Multi-function Input 1 _
o O P1
Multi-function Input2 Factory Setting:
O O P2 ‘Speed-L’
Multi-function Input3 ~ —— ‘Speed-M’
O O P3 ‘ " —
SpeedH (N.O.)A O o—) Fault output relay
Common Terminal : lless than AC250V, 1A
cm c s than G20, 1A
(N.C.)B oN o—()
Potentiometer Shield ’ ’
; P Multi-function output relay1
(1hohm, 1/24) 4 Power supply for AXA—0 0—() jessthan AC250V, 1A
o VR speed signal: AXB 0 lless than DC30V, 1A
+11V, 10mA Factory setting: ‘Run’
v1 Speedsignal input:

0~10V

| Speedsignal input:
4 ~20mA (2500hm)

Speed signal Input?

Not

e)

Common for
VR, V1,1

5G

Main Circuit Terminals O Control Circuit Terminals.

The terminal configuration varies depend on the model number. Please refer to the ‘1.7 Power terminals’.
Analog speed command may be set by Voltage, Current or both.

When installing the DC Reactor, the Common Busbar between P1 and P2 must be removed.

1~ 10 HP inverters have on-board braking circuit. Braking resistors are only included for 1~ 5 inverters.
15 ~ 30 HP inverters need optional braking unit and resistor for dynamic braking.

11
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1.7 Power Terminals

B Type A Configuration: 1 ~5 HP (SV008iS5-2, SV015iS5-2, SV022iS5-2, SV037iS5-2, SV008iS5-4,
SV015iS5-4, SV022iS5-4, SV037iS5-4)

(Rl1sft]e|NJBI]B2fU] VW,

B Type B Configuration: 7.5 ~ 10 HP (SV055iS5-2, SV075iS5-2, SV055iS5-4, SV075iS5-4)

 Rl1sfT]elP|N]IB1]B2] U]V ]W,]

B Type C Configuration: 15 ~30 HP (SV110iS5-2, SV150iS5-2, SV185iS5-2, SV220iS5-2, SV110iS5-4,
SV150iS5-4, SV185iS5-4, SV220iS5-4)

(Rlsft]elpirP] NfuUulvVv w,

Symbols Functions
z AC Line Voltage Input
T (3 Phase, 200 ~ 230VAC or 380 ~ 460VAC)
G Earth Ground
Positive DC Bus Terminal
P DB Unit (P-P°) Connection Terminals
(DB Unit may be added when more braking duty (More than 30%ED)
is required)
P1 External DC Reactor (P1-P2) and DB Unit (P2-P°) Connection
P2 Terminals
N Negative DC Bus Terminal
DB Unit (N-N°) Connection Terminal
:; Dynamic Braking Resistor (B1-B2) Terminals
3 3-Phase Power Output Terminals to Motor
W (3 Phase, 200 ~ 230VAC or 380 ~ 460VAC)

> This P terminal is provided on optional Dynamic Braking Unit.

® This N terminal is provided on optional Dynamic Braking Unit.

12



Chapter 1 - Installation

1.7.1 Type A Configuration
As standard on the iS5 inverter, this type of configuration has internal dynamic braking resistor of 3% ED.

When an application requires more braking duty, an external dynamic braking resistor may be connected

instead of the internal resistor.

[RI{s|[T|[c|N][B1[B2]U ]|V W]

3 Phase ) @
Power Input

Dynamic Braking Resistor

Figure 1 — Type A Dynamic Braking Resistor Installation

1.7.2 Type B Configuration
A Dynamic Braking Resistor or a Dynamic Braking Unit may be added to iS5 series inverters that have a Type

B configuration power terminal strip. As standard, this type of configuration has in

[R[s|[T|lc|[P[N]|B1|B2]U]|V]W]
3 Phase N @
Power Input

Dynamic Braking Resistor

Figure 2 — Type B Dynamic Braking Resistor Installation

[R][s|T]|c|[P[N]|[B1]B2]U]|V|W]

R

3 Phase @
Power Input

L_] Dynamic
Braking Unit

Dynamic Braking Resistor

Figure 3 — Type B Additional Dynamic Braking Unit and Resistor Installation

13
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1.7.3 Type C Configuration
A Dynamic Braking Unit or a DC Bus Choke or both of them may be added to iS5 series inverters that have a
Type A Configuration power terminal strip.

Jumper Between P1 and P2 Must Be Removed In Order
To Install a DC Bus Choke.

[RI{s|[T|c]|P1]P2|N]|U]|V]|W]

N

3 Phase @
Power Input

Dynamic
Braking
Unit
— ' Dynamic Braking Resistor
DC Bus Choke

Figure 4 — Type C Dynamic Braking Unit, DC Bus Choke Installation

A waRNING

Normal stray capacitance between the inverter chassis and the power devices inside the
inverter and AC line can provide a high impedance shock hazard. Refrain from applying
power to the inverter if the inverter frame (Power terminal G) is not grounded.

14
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1.7.4 Wiring Power Terminals

AN

Wiring Precautions A A

The internal circuits of the inverter will be damaged if the incoming power is connected and applied to
output terminals (U, V, W).

Use ring terminals with insulated caps when wiring the input power and motor wiring.

Do not leave wire fragments inside the inverter. Wire fragments can cause faults, breakdowns, and
malfunctions.

For input and output, use wires with sufficient size to ensure voltage drop of less than 2%.

Motor torque may drop of operating at low frequencies and a long wire run between inverter and motor.
Do not use a 3-wire cable for long distances. Due to increased leakage capacitance between wires, over-
current protective feature may operate or equipment connected to the output side may malfunction.
Never short between B1 and B2 terminals of the inverter.

The main circuit of the inverter contains high frequency noise, and can hinder communication equipment
near the inverter. To reduce noise, install line noise filters on the input side of the inverter.

Do not use power factor capacitor, surge killers, or RFI filters on the output side of the inverter. Doing so
may damage these components.

Always check whether the LCD and the charge lamp for the power terminal are OFF before wiring
terminals. The charge capacitor may hold high-voltage even after the power is disconnected. Use caution
to prevent the possibility of personal injury.

Grounding A A

The inverter is a high switching device, and leakage current may flow. Ground the inverter to avoid
electrical shock. Use caution to prevent the possibility of personal injury.

Connect only to the dedicated ground terminal of the inverter. Do not use the case or the chassis screw for
grounding.

When installing, grounding wire should be connected first and removed last.

Grounding wire should be at least the size listed in the following table and be as short as possible.

Inverter Grounding wire dimensions, AWG (mm? )
Capacity 200V class 400Vclass
Below 5 HP 12 ((3.5) 14 (2)
7.5~10 HP 10 (5.5) 12 (3.5)
15~ 20 HP 6 (14) 8(8)
25~ 30 HP 4 (22) 6 (14)

15
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B Wires and Terminal Lugs
Refer to the following table for wires, terminal lugs, and screws used to connect the inverter power input
(R, S, T) and output (U, V, W).

Terminal Screw . . Wire®
, 7 Ring Terminals
Inverter Capacity Screw Torque mm?2 AWG
Size (Kgfem) "rs7 | uvw | RST | UV,W | RS.T | UV.W

1~3HP M3.5 15 2-4 2-4 2 2 14 14
5 HP M3.5 15 2-4 2-4 3.5 3.5 12 12
7.5 HP M4 15 5.5-5 5.5-5 5.5 5.5 10 10
200V 10 HP M4 15 14-5 8-5 14 8 6 8
Class 15 HP M5 26 14-5 14-5 14 14 6 6
20 HP M5 26 22-6 22-6 22 22 4 4
25 HP M6 45 38-8 38-8 30 30 2 2
30 HP M6 45 38-8 38-8 38 30 2 2
1~5HP M3.5 15 2-4 2-4 2 2 14 14
7.5 HP M4 15 5.5-5 5.5-5 3.5 2 12 14
400V 10 HP M4 15 14-5 8-5 3.5 3.5 12 12
Class 15 HP M5 26 14-5 14-5 5.5 5.5 10 10
20 HP M5 26 22-6 22-6 14 8 6 8
25 HP M6 45 38-8 38-8 14 8 6 8
30 HP M6 45 38-8 38-8 22 14 4 6

B Power and Motor Connection

[R[s|T]|c|N[B1[B2]U ]|V ]|W]

R

3 Phase
Power Input

Power supply must be connected
to the R, S, and T terminals.
Connecting it to the U, V, and W
terminals causes internal damages
to the inverter. Arranging the phase
sequence is not necessary.

Motor should be connected to the
U, V, and W terminals.

If the forward command (FX) is on,
the motor should rotate counter
clockwise when viewed from the load
side of the motor. If the motor rotates
in the reverse, switch the U and V
terminals.

7 . A ) ) .
Apply the rated torque to terminal screws. Loose screws can cause of short circuit or malfunction. Tightening the screws too much can

damage the terminals and cause a short circuit or malfunction.

8 Use copper wires with 600V, 75 ratings for wiring.

16
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1.8 Control Terminals

Son e [s0n o [

Type Symbol Name Description
P1 P2 P3 Multi-Function input Used for Multi-Function Input Terminal.
N T 1,2,3 (Factory default is set to “Step Frequency 1, 2, 3")
% FX Forward Run Command | Forward Run When Closed and Stopped When Open.
° RX Reverse Run Command | Reverse Run When Closed and Stopped When Open.
'*é JOG Jog Frequency Runs at Jog Frequency when the Jog Signal is ON. The Direction is set by
i Reference the FX (or RX) Signal.
}:'3 When the BX Signal is ON the Output of the Inverter is Turned Off. When
83 BX Emergency Stop Motor uses an Electrical Brake to Stop, BX is used to Turn Off the Output
g Signal. When BX Signal is OFF (Not Turned Off by Latching) and FX Signal
‘_é g (or RX Signal) is ON, Motor continues to Run. A
; RST Fault Reset Used for Fault Reset.
= CM Sequence Common Common Terminal for Contact Inputs.
NC - Not Used.
g VR Frequency Setting Power | Used as Power for Analog Frequency Setting. Maximum Output is +12V,
© (+10V) 100mA.
§‘ V1 Frequency Reference Used for 0-10V Input Frequency Reference. Input Resistance is 20 K%
§ (Voltage)
% | Frequency Reference Used for 4-20mA Input Frequency Reference. Input Resistance is 250 &
= (Current)
< 56 Frequency Setting Common Terminal for Analog Frequency Reference Signal and FM (For
Common Terminal Monitoring).
Outputs One of the Following: Output Frequency, Output Current, Output
% EM PWM Output Voltage, DC Link Voltage. Default is set to Output Frequency. Maximum
o (For External Monitoring) | Output Voltage and Output Current are 0-12V and 1mA. Output Frequency
E is Set at 500Hz.
3 Activates when Protective Function is Operating. AC250V, 1A or less;
E‘j 30A DC30V, 1A or less.
3| 8 30C | Fault Contact Output | £ - 30430 Glosed (30B-30C Open)
:_:C; 308 Normal: 30B-30C Closed (30A-30C Open)
Multi-Function Output Use after Defining Multi-Function Output Terminal. AC250V, 1A or less;
AXA, AXC
Relay DC30V, 1A or less.
Comm. CN3 Communication Port Keypad Connection Port.

17
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1.8.1 Wiring Control Terminals

v

Wiring Precautions

CM and 5G terminals are insulated to each other. Do not connect these terminals with each other and do
not connect these terminals to the power ground.

Use shielded wires or twisted wires for control circuit wiring, and separate these wires from the main
power circuits and other high voltage circuits.

Use 1.25mm? (22AWG) stranded cables for control terminal connection.

Control Circuit Terminal

The control input terminal of the control circuit is ON when the circuit is configured to the current flows out of
the terminal, as shown in the following illustration. CM terminal is the common terminal for the contact input
signals.

— 24 \VDC
Current -

FX

o
Q
)
G/

ﬁ&r\Rx 1C

{
\

A CM
External Sequence T Inverter Circuitry
/\ CAUTION

Do not apply voltage to any control input terminals (FX, RX, P1, P2, P3, JOG, BX, RST, CM).

18
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1.8.2 Keypad Connection

Connect keypad to the keypad connector as illustrated below. The LCD output will not be displayed on the
keypad if the keypad is not connected properly.

Keypad Connector

%CN3%
Power Supply Input,

Gate Drive Signal Output
Connector Socket

Sub-Board Connector

Sub-Board Control Board

Option Board Connector

Option Board

Relay Output Control Terminal Block
Terminal Block

19
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Blank Page
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CHAPTER 2 - OPERATION

The iS5 series inverter has seven parameter groups separated according to their applications as indicated in the

following table.

The iS5 series inverter provides two kinds of keypad. One is of 32-character alphanumeric LCD keypad and the
other is of 7-Segment LED keypad.

2.1 Parameter Groups

Parameter LCD Keypad 7-segment Keypad _
L Description
Group (Upper left Corner) (LED is lit)
Drive Group DRV ‘DRV’ LED Command Frequency, Accel/Decel Time etc.
Basic Parameters
Max. F Al f T B .
Function 1 Group FU1 ‘FUT’ LED ax. requency, Amount of Torque Boost etc
Basic Related Parameters
Function 2 Group FU2 ‘FU2’ LED Frequency.Jurpps, Max./Min. Frequency Limit etc.
Basic Application Related Parameters
Input / Output o Multi-Function Terminal Setting, Auto Operation etc.
1/0 I/O’ LED .
Group Parameters needed for Sequence Operation
Sub-Board Group EXT ‘EXT’ LED Displayed when Sub-Board is Installed.
Option Group COM /0’ + ‘EXT LED |Displayed when Option Board is Installed.
Application APP ‘FU2' + /O + Traverse, MMC (Multi-Motor Control), Draw etc.
Group ‘EXT’ LED Application Related Parameters

Refer to the function descriptions in chapter 5 for detailed description of each group.
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2.2 LCD Keypad
LCD keypad can display up to 32 alphanumeric characters, and various settings can be checked directly from
the display. The following is an illustration of the keypad.

[0,

32 character, back light,
LCD display. The back
light is adjustable.

The Program Button is
used to go into
programming mode to
change data.

The Enter Button is
used to enter changed
data within a parameter.

The Mode Button moves LC—=200
you through the seven : .
SHIFT] This button is
program groups: DRV, Lsed to]mO\I/e cuursorI
FUN1, FUN2, I/O, (EXT), MODE PROG ENT across display in
COM, and APP programming mode.
L1 [ESC] This button is used
A v SHIFT to move the program
ESC code to DRV 00 form any
The Up and Down o) ) 0O program code
Arrows are used to '
move through and STOP
change data. REV RESET FWD
Forward Run Button.
The Forward Run LED
blinks when the drive

Reverse Run Button.
The Reverse Run LED
blinks when the drive
Accels or Decels.

22

Accels or Decels.

Stop Button is used to
stop the drive from
running.

The Reset Button is
used to reset Faults.
The LED blinks when
there is a fault.
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2.2.1 LCD Keypad Display

2) Run/Stop Source 3) Frequency Setting Source
1) Parameter group \\ / / 4) Output Current
A} \ V4 7

DRV T/ K 0.0 A
00 STP 0. 09 Hz
/ /

5) Parameter Code 7) Drive Output Frequency During Run,
6) Operating Status Command Frequency During Stop
Displays Description
1) Parameter Group Displays the parameter group. There are DRV, FU1, FU2, I/O, EXT, COM, APP groups.
2) Run/Stop Source Displays the source of motor Run and Stop

K: Run/Stop using FWD, REV buttons on keypad
T: Run/Stop using control terminal input FX, RX
0: Run/Stop via option board
3) Frequency Setting Displays the source of command frequency setting
Source K: Frequency setting using keypad
V: Frequency setting using V1 (0 ~10V) or V1 + | terminal
I: Frequency setting using | (4 ~ 20mA) terminal
U: Up terminal input when Up/Down operation is selected
D: Down terminal input when Up/Down operation is selected
S: Stop status when Up/Down operation is selected
O: Frequency setting via Option board
X: Frequency setting via Sub board
J: Jog terminal input
1 ~ 8: Step frequency operation
* During Auto operation, 2) and 3) display the ‘sequence number/step’.

4) Output Current Displays the Output Current during operation.
5) Parameter Code Displays the code of a group. Use the A (Up), ¥ (Down) key to move through 0~99 codes.
6) Operating Status Displays the operation information.

STP: Stop Status
FWD: During Forward operation
REV: During Reverse operation
DCB: During DC Braking
LOP: Loss of Reference from Option Board (DPRAM fault)
LOR: Loss of Reference from Option Board (Communication network fault)
LOV: Loss of Analog Frequency Reference (V1: 0~10V)
LOI: Loss of Analog Frequency Reference (I: 4~20mA)
LOS: Loss of Reference from Sub-Board
7) Drive Output Frequency Displays the Output Frequency during run.

Command Frequency Displays the Command Frequency during stop.

23
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2.2.2 Procedure for Setting Data (LCD Keypad)

1. Press key until the desired parameter group is displayed.

2. Press E or E keys to move to the desired parameter code. If you know the desired parameter code, you
can set the code number of each parameter group in “Jump code”, except DRV group.

3. Press key to go into the programming mode, the cursor starts blinking.
4. Press key to move the cursor to the desired digit.
5. Press E or E keys to change the data.
6. Press key to enter the data. The cursor stops blinking.
B Note: Data cannot be changed when:
1) The parameter is not adjustable during the inverter is running. (Refer to the function table in Chapter 5),

or,
2) Parameter Lock function is activated in FU2-94 [Parameter Lock].
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2.2.3 Parameter Navigation (LCD Keypad)

The parameter group moves directly to DRV group by pressing SHIFT/ESC| key in any parameter code.

|| Drive Group || || FU1 Group || FU2 Group || || I/O Group

MODE

DRVMTK 0.0A
00 STP 0.00Hz

2 ¢

l'

DRV> Acc. time
10.0 sec

T

DRV> Dec. time
20.0 sec

T

FUT» Jump code
00

uz2» Jump code J_._,E/O» Jump code

%ﬂﬂ%

ST

i'

FU1 » Run prohibit
None

FU2> Last trip-1

iT:

-’

FU1 » Acc. pattern
Linear

[FU2> Last trip-2

T

l’

DRV> Drive mode
Fx/Rx-1

T

FU1 » Dec. pattern
Linear

it

l’

DRV> Freq mode
KeyPad-1

Qe de W

T

i

FU1 » Stop mode
Decel

it

l’

DRV> Step freq-1
10.00 Hz

@@

FU1 » DcSt value
50 %

[FUZ » Last trip-5
L —

oW om owm

DRV » Fault

[FU1 » Stall Level
60 150 %

)

[FU2> Para. lock
94 0

]

25

P ¢

/O> V1 filter
10 ms

i1

/O> V1 volt x1
02 0.00V

P ¢

/O> V1 freq y1
0.00 Hz

T

/O> V1 volt x2
10.00 V

1

/O> V1 freq y2
05 60.00 Hz

i W M R

g0 o 90

/O> Way1/2D
60 Forward

ol
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2.3 7-Segment Keypad

5

* Parameter Group
__L—""|Display LEDs.
7-segment display I\ O S) O O O —
e [SHIFT] This buton is

Encoder knob used to move cursor
Used to move you across display in

programming mode.
through parameter | [ESCI This button s used
groups and parameter L to move the program
code. Also, used to code to DRV 00 from any
change data by rotating program code.

knob.

Program Button is used
to go into programming
mode to change data.
Enter Buttonisusedto [l |
enter the changed data.
The LED blinks during
programming mode.

Run Button is used to
run the drive. The motor
direction is set in DRV
13.

The Run LED blinks
when the drive Accels or

O O O Decels.
PROG STOP RUN
ENT RESET Stop Button is used to
stop the drive from
] running.

|~ Reset Button is used to

reset Faults.
The LED blinks when
there is a fault.

* Parameter Group Display LEDs — When parameter code is located on DRV 20, DRV 21, DRV 22 and DRV 23, respectively,
by rotating the encoder knob, the parameter group display LEDs of DRV, FUN1, FUN2, I/0, EXT blink.

LED Parameter Group Description
DRV Drive Group Lit in Drive group.
Blinks when the parameter code is located on DRV 20 [FUN1].
FU1 FUNCTION 1 G
U1 it when FUNCTION 1 group is selected.
Blinks when the parameter code is located on DRV 21 [FUN2].
FU2 FUNCTION 2
v UNCTION 2 Group Lit when FUNCTION 2 group is selected.
Blinks when the parameter code is located on DRV 22 [I/Q].
110 Input/Output G
npUT UL Srotip Lit when Input/Output group is selected
Blinks when the parameter code is located on DRV 23 [EXT].
EXT Sub-Board Group Lit when Sub-Board group is selected.
This group appears only when a Sub-Board is installed.
Blinks when the parameter code is located on DRV 24 [EXT].
I/O + EXT Option Group Lit when Option group is selected.

This group appears only when an Option Board is installed.

FU2 +1/0 + EXT

Application Group

Blinks when the parameter code is located on DRV 25 [FUN2].
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2.3.1 7-Segment Keypad Display
1) Parameter Group
\ DRV FUI FU2 1/0 EXT
@ @) O O @)
F 6000
2) F(;::?;::g g;?j:nd 3) Output Frequency during run,
Command Frequency during stop
Display Description
1) Parameter Group Displays the parameter groups of DRV, FU1, FU2, I/O, EXT, COM, APP groups.
Each LED is lit when its parameter group is selected and blinks when the parameter code is located on
DRV 20, DRV 21, DRV 22, DRV 23, DRV 24, and DRV 25.
2) Parameter Code and Displays the code of a group. Rotate the encoder knob to move through 0 ~ 99 codes.
Operating Status Displays the operation information.
[First digit]
F: Forward operation
r: Reverse operation
[Second digit]
d: DC Braking
J: Jog Terminal Input
1~8: Step Frequency Input (Displays the Step of the Auto operation)
[Two digits] - when the reference is lost.
LP: Loss of Reference from the Option Board (DPRAM fault)
Lr: Loss of Reference from the Option Board (Communication network fault)
Lv: Loss of Analog Frequency Reference (V1: 0~10V)
LI: Loss of Analog Frequency Reference (I: 4~20mA)
LX: Loss of Reference from the Sub-Board
3) Output Frequency, Displays the Output Frequency during run.
Command Frequency Displays the Command Frequency during stop.
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2.3.2 Procedure for Setting Data (7-Segment Keypad)

B  In DRV Group:
1. Rotate the encoder knob until the desired parameter code is displayed.

2. Press PROG/ENT| key to go into the programming mode, then the display blinks.

3. Press SHIFT/ESC| key to move the cursor to the desired digit.

4. Rotate the encoder knob to change the data.

5. Press PROG/ENT]| key to enter the changed data.

B In FUNI1 Group:

1. Rotate the encoder knob until parameter code ‘20’ is displayed in drive group.

2. Press PROG/ENT| key to go into the FUN1 group.

3. Rotate the encoder knob until the desired parameter code is displayed.

4. Press |PROG/ENT] key to go into the programming mode, then the display blinks.

5. Press [SHIFT/ESC| key to move the cursor to the desired digit.

6. Rotate the encoder knob to change the data.

7. Press PROG/ENT]| key to enter the changed data.

B In FUN2 Group:
1. Rotate the encoder knob until parameter code ‘21’ is displayed in drive group.

2. Goto step 2 of ‘In FUN1 Group’ above, and follow the rest procedure.

B  In1/O Group:
1. Rotate the encoder knob until parameter code ‘22’ is displayed in drive group.

2. Gotostep 2 of ‘In FUN1 Group’ above, and follow the rest procedure.
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2.3.3 Parameter Navigation (7-Segment Keypad)

The parameter group moves directly to DRV group by pressing |SHIFT/ESC| key in any parameter code.

" DRV Group "

DRV FU1 FU2 1/0 EXT
® O O O O

=
-
—
==l
—
o

A

—
—
l—
Vo—
f—

DRV FU1 FU2 /0 EXT
e O O O O
NN 110
[ | NN
DRV FUT FU2 1/0 EXT
e O O O O
| rinr
[ Coend
SHIFT
A ESC
<9 Encoder Knob
l PROG
ENT
Y
DRV FU1 FU2 1/0 EXT DRV FUT FU2 1/0 EXT DRV FUT FU2 1/0 EXT
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Chapter 2 - Operation

2.4 Operation Method

The iS5 has several operation methods as shown below.

Operation Method

Function

Function Setting

Operation using Keypad

Run/Stop command and frequency are set only through the
keypad.

DRV 03: Keypad
DRV 04: Keypad-1 or -2

Operation using
Control Terminals

Closing FX or RX terminal performs Run/Stop.

Frequency reference is set through V1 or | or V1+| terminal.

DRV 03: Fx/Rx-1 or -2
DRV 04: V1 or | or V1+I

Operation using both
Keypad and Control
Terminals

Run/Stop is performed by the keypad.
Frequency reference is set through the V1 or | or V1+I
terminal.

DRV 03: Keypad-1 or -2
DRV 04: V1 or l or V1+

Closing FX or RX terminal performs Run/Stop.
Frequency reference is set through the keypad.

DRV 03: Fx/Rx-1 or -2
DRV 04: Keypad-1 or -2

Operation using
Option Board

Operation using option board.

The iS5 has five option boards and three sub-boards.
Option Boards: RS485, Device-Net, F-Net, ProfiBus and
ModBus

Sub-Boards: Sub-A Board, Sub-B Board and Sub-C Board
(Please refer to ‘Chapter 6 - Options’ for more information.)
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CHAPTER 3 - QUICK-START PROCEDURES

These Quick-Start Up instructions are for those applications where:
e The user wants to get the iS5 inverter started quickly
e The factory-preset values are suitable for the user application

The factory-preset values are shown on the ‘Chapter 4 - Parameter List’. The iS5 inverter is configured to
operate a motor at 60Hz (base frequency). If the application requires coordinated control with other controllers,
it is recommended the user become familiar with all parameters and features of the inverter before applying AC
power.

1. Mounting the inverter (mount the inverter as described in ‘1.3 Mounting’)
e Install in a clean, dry location
Allow a sufficient clearance around top and sides of inverter
The ambient temperature should not exceed 40°C (104°F)
If two or more inverters are installed in an enclosure, add additional cooling

2. Wiring the inverter (connect wiring as described in ‘1.7 Power Terminals’)
e AC power should be turned OFF
e Verify the AC power matches the nameplate voltage
e Remove the screw on the bottom front cover of the inverter for terminal board access (For terminal
board access on 15~ 30HP inverters you must disconnect the keypad cable from the inverter and fully
removed the cover)

31



Chapter 3 - Quick Start Up

3.1 Operation using Keypad

10.

11.

Apply AC power.

LCD: Press E key three times.
7-Seg: Rotate the encoder knob until ‘03’ is
displayed.

LCD: Press PROG key.
7-Seg: Press PROG/ENT| key.

LCD: Press E key one time.
7-Seg: Rotate the encoder knob left.

LCD: Press |PROG key.
7-Seg: Press PROG/ENT| key.
Press PROG/ENT]| key.

LCD : Press PROG key.
7-Seg : Press PROG/ENT] key.

LCD: Press SHIFT/ESC| key and press E

key to increase the command frequency.
7-Seg: Rotate the encoder knob right to
change the command frequency. The changing

digit moves by pressing the SHIFT/ESC| key.

LCD: Press key to save the data.

7-Seg: Press PROG/ENT| key to save the

data.

LCD: Press [FWD| or key to start motor.
7-Seg: Press RUN| key to start motor.

Press [STOP/RESET| key to stop motor.

LCD Display
DRWT/ K 0.0 A
00 STP 0.00Hz

DRwW Dri ve npde

03 Fx/ Rx- 1

DRW Drive npde
03 Fx/ Rx- 1

DRW Drive npde
03 Keypad

DRW Drive node
03 Keypad
DRWK/ K 0.0 A
00 STP  0.00Hz
DRW Cnd. freq

00 0. 00Hz
DRW Cnd. freq

00 60. O0Hz
DRWK/ K 0.0 A
00 STP 60.00Hz

The FWD or REV LED starts blinking.

The STOP/RESET LED starts blinking.

32

7-Segment Display

g XHEXBX
) [ I
The DRV LED is ON.

I (
L = (
The DRV LED is turned ON.
(I (
Ly (

The PROG/ENT LED turned ON.

(I X
Ly [N
The PROG/ENT LED is turned ON.
(i X
I L

The PROG/ENT LED is turned ON.

e D T
0l
The PROG/ENT LED is turned ON.

The RUN LED starts blinking.
To change the motor running
direction, change DRV 13 to “1".

The STOP/RESET LED starts blinking.
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3.2 Operation using Control Terminals

1.

10.

11.

Install a potentiometer on terminals V1, VR,
5G and connect wiring as shown below.

1k, 12 W

i

[P1|P2|P3|FX|RX|NC|VR]| VI |
[soc] cu[cm[BX]rsT[ I [FM[5G]

Apply AC power.
Confirm that the DRV 03 is set at ‘Fx/Rx-1".

LCD: Press E key to move DRV 04.
7-Seg: Rotate encoder knob until ‘04’ is
displayed.

LCD: Press |PROG key.
7-Seg: Press PROG/ENT| key.

LCD: Press E key and set at ‘V1°.
7-Seg: Rotate encoder knob and set at “2’.

LCD: Press @ key.

7-Seg: Press PROG/ENT| key.
Press SHIFT/ESC| key.

Set the frequency by rotating the
potentiometer.

Close the FX or RX contact to run the
motor.

Open the FX or RX contact to stop the
motor.

LCD Display

DRWT/ K
00 STP

0.0 A
0. 00Hz

DRW
03

Dri ve node
Fx/ Rx-1

DRW
04

Freq node
Keypad- 1

Freq node

04 Keypad- 1

DRW
04

Freq node
Vi

Freq node

04 V1

DRWT/ V
00 STP

0.0 A
0. 00Hz

DRWT/ V 0.0 A

00 STP 60.00Hz

The FWD or REV LED starts blinking.

The STOP/RESET LED starts blinking.
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7-Segment Display

g T T
> IR X
The DRV LED is ON.

B (
Lt (
QX X
DX X
RX I
DR UN

The PROG/ENT LED is turned ON.

FRX 1
N -
The PROG/ENT LED s turned ON.
FRX 1
R g
The PROG/ENT LED is turned OFF.
g T T
) Ny W
g = T
) DN ROy N

The RUN LED starts blinking.

The STOP/RESET LED starts blinking.
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3.3 Operation using Keypad and Control Terminals

3.3.1
1.

Frequency set by External Source and Run/Stop by Keypad

Install a potentiometer on terminals V1, VR, 5G and connect wiring as shown below left.
When a ‘4 to 20mA’ current source is used as the frequency reference, use terminals I and 5G as shown

below right.

DRV 04 must be set at V1. 1kQ, 12 W

[P1|P2|P3|FX|RX|NC|VR]| VI |
[so6] cm [cm]BX[rsT] 1 [FM]5G]|

DRV 04 must be set at I.

[P1|P2|P3|FX|RX|NC|VR]| VI |

soc] cm [cm[BX]

RsT| I [FM[5G|

Apply AC power.

LCD: Press E key to move DRV 03.
7-Seg: Rotate encoder knob until ‘03 is
displayed.

LCD: Press |PROG key.
7-Seg: Press PROG/ENT]| key.

LCD: Press E key one time.

7-Seg: Rotate encoder knob and set at ‘0.

LCD: Press ENT| key.
7-Seg: Press PROG/ENT| key.

Confirm that the DRV 04 is set at ‘V1°.

Press [SHIFT/ESC]| key.

Set the frequency by rotating the
potentiometer.

LCD: Press or key.
7-Seg: Press key.

DRW Drive node
03 Keypad
DRW Drive npde
03 Keypad
DRW Freq node
04 Vi
DRWT/ V 0.0 A

00 STP 60.00Hz

The FWD or REV LED starts blinking.
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4 to 20mA signal
DRWT/K 0.0 A| T T
00 STP 0.00Hz ) DN N X

The DRV LED is ON.
DRW Drive node (| (
03 Fx/ Rx- 1 L (
DRW Drive node (| (
03 Fx/ Rx- 1 Lt (

The PROG/ENT LED is turned ON.

r{ i
L b
The PROG/ENT LED is turned ON.
K r(
N b
The PROG/ENT LED is turned OFF.
X (|
L .
The PROG/ENT LED is turned ON.
g D
) DRCR N N

The RUN LED starts blinking.
To change the motor running
direction, change DRV 13 to ‘1",
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3.3.2 Frequency set by Keypad and Run/Stop by External Source.

1. Connect wiring as shown below. LCD Display 7-Segment Display

[P1|P2|P3|FX|[RX|NC|VR] VI |
[so6] cm[cm|BX[rsT| I [FM]5G]

DRWT/ K 0.0 A g T T

2. Apply AC power. -

PPy AP 00 STP  0.00Hz | ) .

The DRV LED is ON.
3. Confirm that the DRV 03 is set at ‘Fx/Rx-1’. [DRW Dri ve nopde (] (
03  Fx/Rx-1 (A (

4. Confirm that the DRV 04 is set at DRW Freq node ) ( (|
‘Keypad-1". 04 Keypad- 1 (0 K]

DRWT/ K 0.0 A g X

5. Press |SHIFT/ESC| key. 00 STP 0.00Hz ) TRYEY

6. LCD: Press |PROG] key. DRw Ond. freq T T T T
7-Seg: Press PROG/ENT] key. 00 0. 00Hz e

The PROG/ENT LED is turned ON.

7. LCD: Set the frequency using SHIFT/ESC DRW Ond. freq OO O™
and [A]key. 00 60.00Hz | Mt R0 At 0 0
7-Seg: Set the frequency by rotating the The PROG/ENT LED is turned ON.
encoder knob.

8. LCD: Press ENT| key to save the data. DRWT/V 0.0 A F F‘ r: r: ﬂ
7-Seg: Press PROG/ENT| key to save the 00 STP 60.00Hz - == =
data.

9. Close the FX or RX contact to run the The FWD or REV LED starts blinking.  The RUN LED starts biinking.
motor.

10. Open the FX or RX contact to stop the The STOPIRESET LED starts blinking. The STOPIRESET LED starts blinking.
motor.
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Blank Page
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Chapter 5 - Parameter Description [FU1]

CHAPTER 4 - PARAMETER LIST

4.1 Drive Group [DRV]

- - Adj.
Keypad Displa Setting Range Facto :
Code Description Y ! 2 d Units Defaurlltl During | Page
LCD 7-Segment LCD - 7-Segment Run
Output Frequency or Forr
DRV-00 |Reference Frequency, Cmd. freq (DRV-13) 0 to FU1-20 (Max. freq) 0.01 | 0.00[Hz] Yes 57
Output Current (LCD)
DRV-01 |Acceleration Time Acc. tine 01 0 to 6000 0.1 | 10.0 [sec] Yes 57
DRV-02 |Deceleration Time Dec. tinme 02 0 to 6000 0.1 | 20.0 [sec] Yes 57
) Keypad 0
Drive Mode .
DRV-03 Drive node 03 Fx/ Rx- 1 1 Fx/Rx-1 No 58
(Run/Stop Method)
Fx/ Rx- 2 2
Keypad- 1 0
Keypad- 2 1
DRV-0g || cauency Mode Freq node 04 Vi 2 Keypad-1 | No | 58
. eypad- 0
(Freq. setting Method) q 3 »
|
V1+| q
DRV-05 |Step Frequency 1 Step freg-1 05 10.00 [Hz
DRV-06 |St ; F ; y2 St ep fr eq 2 06 FUT-221t0 FUL-20 0.01 | 20.00 [H | Y 59
- - . . es
il Sl | P 9 (Starting freq to Max. freq) [Hz]
DRV-07 |Step Frequency 3 Step freqg-3 07 30.00 [Hz]
DRV-08 |Output Current Curr ent 08 The Load Current in RMS [A] - 59
DRV-09 |Motor Speed Speed 09 The Motor Speed in rpm [rpom] 60
DRV-10 |DC link Voltage DC link Vtg 10 The DC Link Voltage inside inverter V] 60
DRV-11 |User Display Selection User disp L Selected in FU2-73 (User Disp) 60
None
DRV-12 |Fault Display Faul t 12 - 60
non
Not displayed i F d
DRV-13 |Motor Direction Set ot cispiayedin 13 Not available 0 Fonward] 0 Yes 61
LCD keypad 1[reverse]
Target/Output Frequenc: TAR
DRV-14 | o 9evbuiputFrequency 1 . 000[H] | Yes | 6f
Display ouT
Reference/Feedback REF
DRV-15° , 19 - 0.00 [Hz] Yes 61
Frequency Display FBK
DRV-20 [FU1 Group Selection 20 61
DRV-21 [FU2 Group Selection 21 61
DRV-22 |II0G Selecti Not displayed i 22 Press 1 Yes 61
- roup Selection ot displayed in
P - Py Not available [PROG/ENT]
DRV-231° |[EXT Group Selection LCD keypad 23 key 61
DRV-24 [COM Group Selection 24 1 Yes 61
DRV-25 |APP Group Selection 25 1 Yes 61

% Code DRV-15 appears only when FU2-47 is set to ‘Yes'.

10 Code DRV-23 through DRV-24 appears only when a Sub-Board or an Option Board is installed.
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Chapter 4 - Parameter List

4.2 Function 1 Group [FU1]

; ; Adj.
Code Description Gl Setting Range Units Ei‘;;%w Durijng Page
LCD 7-Segment LCD 7-Segment Run
FU1-00 |Jump to Desired Code# | Junp code | Notdisplayed 1to 60 Not available 1 1 Yes 63
None 0
FU1-03 |Run Prevention Run Prev. 03 Forward Prev 1 None No 63
Reverse Prev 2
Li near 0
S-curve 1
FU1-05 |Acceleration Pattern Acc. pattern 05 U-curve 2 Linear No 63
M ni mum 3
Opt i mum 4
Li near 0
S-curve 1
FU1-06 (Deceleration Pattern Dec. pattern 06 U curve 2 Linear No 63
M ni mum 3
Opt i mum 4
Decel 0
FU1-07 |Stop Mode St op node 07 DC- br ake 1 Decel No 64
Free-run 2
FUt.0g1 | 0 mection Braking DcBr freq 08 FU1-22 10 60 [HZ] 001 | 500[H] | No
Frequency
Fut9 | C MectonBraking 1 b bk i e 09 010 60 [sec] 001 | 0.1sec] | No
On-delay Time 65
Futp |PC IO Breking s al ue 10 0 to 200 [%] 1| 50 | No
Voltage
FU1-11 ?i?nLnJGCt'On Braking DcBr tine 1 0 to 60 [sec] 01 | 10fseq | Mo
Fut.z [aing DCmection 1 ol e 12 0 to 200 [%] 1| so%) | No
Braking Voltage 66
Fut.13 |oaring DCInjection DcSt tine 13 0 to 60 [sec] 01 | 00fseq | No
Braking Time
FU1-20 |Maximum Frequency Max freq 20 40 to 400 [Hz] 0.01 | 60.00 [Hz] No
FU1-21 |Base Frequency Base freq 21 30 to FU1-20 0.01 | 60.00 [Hz] No 66
FU1-22 |Starting Frequency Start freq 22 0.1t0 10 [Hz] 0.01 | 0.50[Hz] No
FU1-23 |Frequency Limit selection | Freq Iimit 23 No 0 No No
Yes 1 67
FU1-24"2 |Low Limit Frequency F-limt Lo 24 FU1-22 to FU1-25 0.01 | 0.50[Hz] No
FU1-25 |High Limit Frequency F-limt Hi 25 FU1-24 to FU1-20 0.01 | 60.00 [Hz] No
Manual/Auto Torque Manual 0
FU1-26 . Tor que boost 26 Manual No 67
Boost Selection Aut o

' Code FU1-08 through FU1-11 appears only when FU1-07 is set to ‘DC-Brake’.
12 Code FU1-24 through FU1-25 appears only when FU1-23 is set to ‘Yes'.
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Keypad Displa Setting Range Fact: Ad_j'
Code Description w pey 9 g Units DZ(;aTJrI)t’ During | Page
LCD 7-Segment LCD - 7-Segment Run
Torque Boost in Forward
FU1-27 | . q . Fwd boost 21 0to 15 [%] 0.1 2.0 [%] No
Direction 67
Torque Boost in Reverse
FUt-28 | O Oue BoostinReY Rev boost 28 0015 [%] 01 | 2006 | No
Direction
Li near 0
FU1-29 |Volts/Hz Pattern VI F pattern 29 Squar e 1 Linear No 68
User V/F 2
FU1-30"3 |User V/F — Frequency 1 [User freq 1 30 0 to FU1-20 0.01 | 15.00 [Hz] No
FU1-31 |User V/F - Voltage 1 User volt 1 31 0 to 100 [%] 1 25 [%)] No
FU1-32 |User V/IF - Frequency2 |User freq 2 32 0 to FU1-20 0.01 | 30.00 [Hz] No
FU1-33 |User V/F - Voltage 2 User volt 2 33 0 to 100 [%] 1 50 [%] No 69
FU1-34 |User V/IF - Frequency 3 |User freq 3 34 0 to FU1-20 0.01 | 45.00 [Hz] No
FU1-35 |User V/F - Voltage 3 User volt 3 39 0 to 100 [%] 1 75 [%)] No
FU1-36 |User V/IF —Frequency4 |User freq 4 36 0 to FU1-20 0.01 | 60.00 [Hz] No
FU1-37 |User V/F - Voltage 4 User volt 4 31 0 to 100 [%] 1 100 [%] No
Output Voltage
FU1-38 | Vol t control 38 40 to 110 [%)] 0.1 | 100.0[%] No 69
Adjustment
FU1-39 |Energy Save Level Energy save 39 0 to 30 [%] 1 0 [%] Yes 69
Electronic Thermal No 0
FU1-50 " ETH sel ect 50 No Yes
Selection Yes 1
Electronic Thermal Level .
FU1-5114 ) ETH 1 mn | FU1-52 to 200 [%)] 1 150 [%] Yes
for 1 Minute
Electronic Thermal Level 70
FU1-52 , ETH cont 92 50 to FU1-51 1 100 [%] Yes
for Continuous
Electronic Thermal Sel f - cool 0
FU1-53 |Characteristic Selecton | Mot or type 93 Self-cool Yes
(Motor Type) For ced- cool 1
FU1-54 |Overload Warning Level L | evel 94 30 to 150 [%] 1 150 [%)] Yes
Overload Warning Hold . 7
FU1-55 Ti o tine 99 0 to 30 [sec] 0.1 | 10.0 [sec] Yes
ime
) . No 0
FU1-56 |Overload Trip Selection | OLT sel ect 96 v 1 Yes Yes
es
71
FU1-57 |Overload Trip Level OLT | evel 97 30 to 150 [%)] 1 180 [%] Yes
FU1-58 |Overload Trip Delay Time| OLT ti ne 98 0 to 60 [sec] 1 60.0 [sec] Yes
Stall Prevention Mode 000 to 111 )
FU1-59 ) Stall prev. 99 ) bit 000 No
Selection (Bit Set) 72
FU1-60 |[Stall Prevention Level Stall |evel 60 30 to 150 [%] 1 150 [%] No
[PROG/ENT]
FU1-99 (Return Code Not displayed 99 Not available or 73
[SHIFT/ESC]

13 Code FU1-30 through FU1-37 appears only when FU1-29 is set to ‘User V/F'.

1 Code FU1-51 through FU1-53 appears only when FU1-50 is set to ‘Yes'.
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4.3 Function 2 Group [FU2]

L Keypad Displa Setting Range .. | Facto Ad.
Code Description I B2y 92 Units | pot ?t, During |Page
LCD 7-Segment LCD 7-Segment efau Run
FU2-00 |Jump to desired code # Junp code | Notdisplayed 1to 94 Not available 1 1 Yes 75
FU2-01 [Previous Fault History 1 |Last trip-1 [1)] 5 0 IPROGI and [ &1k
FU2-02 [Previous Fault History2 |Last tri p-2 02 ypressing | Jand [A]key,
- - - the frequency, current, and
FU2-03 |Previous Fault History3 [Last tri p-3 03 ) ) None
- operational status at the time of fault
FU2-04 |[Previous Fault History4 |Last trip-4 04 75
- can be seen.
FU2-05 |Previous FaultHistory5 [Last trip-5 05
. No 0
FU2-06 |Erase Fault History Erase trips 06 v No Yes
es
FU2-07 |Dwell Frequency Dwell freq 01 FU1-22 to FU1-20 0.01 | 5.00[Hz] No 76
FU2-08 |Dwell Time Dwell tine 08 0 to 10 [sec] 0.1 | 0.0[sec] No
Frequency Jum No
FU2-10 qu, y.Jump Jump freq 10 0 No No
Selection Yes
FU2-1115 | Jump Frequency 1 Low Jump 1o 1 1 FU1-22 to FU2-12 0.01 | 10.00 [Hz] No
FU2-12 |Jump Frequency 1 High Junmp H 1 12 FU2-11 to FU1-20 0.01 | 15.00 [Hz] No 7%
FU2-13 |Jump Frequency 2 Low Jump 1o 2 13 FU1-22 to FU2-14 0.01 | 20.00 [Hz] No
FU2-14 |Jump Frequency 2 High Junmp H 2 14 FU2-13 to FU1-20 0.01 | 25.00 [Hz] No
FU2-15 |Jump Frequency 3 Low Junmp 1o 3 19 FU1-22 to FU2-16 0.01 | 30.00[Hz] No
FU2-16 |Jump Frequency 3High | Junmp H 3 16 FU2-15 to FU1-20 0.01 | 35.00 [Hz] No
Start Curve for S-Curve
FU2-17 Start Curve 1 0to 100% 1 40% No 7
Accel/Dedel Pattern
End Curve for S-Curve
FU2-18 End Curve 18 0to 100% 1 40% No 77
Accel/Dedel Pattern
Input/Output Phase Loss . 00to 11
FU2-19 P , P Trip sel ect 19 ) 00 Yes 77
Protection (Bit Set)
) No 0
FU2-20 (Power ON Start Selection | Power - on run 20 No Yes 77
Yes 1
No 0
FU2-21 |Restart after Fault Reset |RST restart N No Yes 78
Yes 1
) 0000 to 1111
FU2-22 (Speed Search Selection | Speed Search 22 ) 0000 No 78
(Bit Set)
Current Limit Level
Fu2.23 | o M ReY SS Sup-Curr 23 80 to 200 [%] 1| 100[%)] | Yes
During Speed Search
P Gain .
Fu2-24 | o SS P-gain 24 0 to 30000 1 100 Yes | 78
During Speed Search
| Gain .
FU2-25 . SS I-gain 25 0 to 30000 1 1000 Yes
During speed search
Number of Auto Restart
FU2-26 Retry number 26 0to 10 1 0 Yes 79
Attempt

15 Code FU2-11 through FU2-16 appears only when FU2-10 is set fo ‘Yes'.
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Control

Keypad Displa Setting Range Facto Adj.
Code Description vP Py 9 9 Units Def ?t, During |Page
LCD 7-Segment LCD . 7-Segment erau Run
Delay Time
Fuz-27 | o) Retry Delay 21 010 60 [sec] 01 | 10[seq) | Yes | 79
Before Auto Restart
0. 75kwW 0
1. 5kW 1
2. 2kW 2
3. 7TkW 3
. 5. 5kW 4
FU2-30 |Rated Motor Selection Mot or sel ect 30 16 No 80
7.5kW 9
11. OkwW 6
15. OkW 1
18. 5kW 8
22. OkW 9
80
FU2-31 |Number of Motor Poles [ Pol e nunber 31 2t012 1 4 No
FU2-32 |Rated Motor Slip Rated- Sli p 32 0t010 [HZ] 0.01 No 80
Rated Motor Current
FU2-33 v Rat ed- Curr 33 1t0 200 [A] 1 No 80
(RMS) .
No Load Motor Current
FU2-3418 Nol oad- Curr 34 0.5t0 200 [A] 1 No 80
(RMS)
FU2-36 |Motor Efficiency Efficiency 36 70 to 100 [%)] 1 No 80
FU2-37 |Load Inertia Inertia rate 37 Oto1 1 0 No 80
81
FU2-39 |Carrier Frequency Carrier freq 38 1 to 15 [kHz] 1 5 [kHz] Yes
VI F 0
FU2-40 |Control Mode Selection | Control node 40 Slip conp 1 VIF No 81
Sensor | ess 3
. . No 0
FU2-41 |Auto Tuning Auto tuning n No No
Yes 1
Stator Resistance of
FU2-42 Rs 42 0 to 5 [ohm] 0.001 No
Motor 83
Rotor Resistance of
FU2-4320 Rr a3 0 to 5 [ohm] 0.001 19 No
Motor
Leakage Inductance of .
FU2-44 Lsi gma a 0 to 30 [mH] 0.001 No
Motor
P Gain for Sensorless .
FU2-45 SL P-gain 45 0 to 32767 1 32767 Yes 83

'8 The rated motor is automatically set according to the inverter model name. If different, set the motor capacity connected.

' This value is automatically entered according to the rated motor set in FU2-30. If different, set the correct value of the motor.
'8 Code FU2-34 appears only when FU2-40 is set to ‘Slip comp’.
' This value is automatically entered according to the rated motor set in FU2-30. If different, set the correct value of the motor.
20 Code FU2-43 through FU2-46 appears only when FU2-40 is set to ‘Sensorless’.
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Keypad Displa Setting Range Facto Adj.
Code Description /P Py 9 9 Units Def ?t, During |Page
LCD 7-Segment LCD . 7-Segment erau Run
| Gain for Sensorless .
FU2-46 SL I-gain 46 0 to 32767 1 3276 Yes 83
Control
) . No 0
FU2-47 |PID Operation Selection | Proc Pl node a1 No No 83
Yes 1
PID Ref Ral f .
FU2-4821 elerence ) Pl D Ref P Treq 0 Ramp freq.| No 84
Frequency Selection 48 Target freq. 1
Freq node 0
Keypad- 1 1
PID Ref Mod K d-2
(Ieerence ode PI D Ref Mbdde eypa 2 Freq mode No 84
FU2-49 |Selection 19 Yl 3
I 4
V1+l 9
PID Output Direction . Ranmp f .
FU2-50 9pu ree PID Qut Dir P treq 0 Ramp freq. No 84
Selection 90 Target freq. 1
I 0
PID Feedback Signal
FU2-51 , PID F/ B Yl 1 No
Selection o1
V2 2
FU2-52 |P Gain for PID Control PI D P-gain 92 0 10 999.9 [%] 0.1 | 300.0[%] Yes
FU2-53 |l Gain for PID Control PIDI1-tinme 93 0 to 32.0 [sec] 0.1 30 [sec] Yes o
FU2-54 |D Gain for PID Control PID D-tinme a4 0 t0 999.9 [msec] 0.1 |0.0[msec]| VYes
High Limit Frequency for .
FU2:55 | 0 WY I D+ it 55 0to FU1-20 0.01 | 60.00[Hz] | Yes
PID Control
Low Limit Frequency for .
FU2-56 PID-limt a6 0to FU1-20 0.01 | 60.00[Hz] | Yes
PID Control
. No 0
FU2-57 |PID Output Inversion PID Qut Inv. No No 85
91 Yes 1
FU2-58 |[PID Output Scale PI D Qut Scal e 98 0 10 999.9 [%] 0.1 100 [%] No 85
FU2-59 [PID P2 Gain Pl D P2-gain 99 0 to 100 [%] 0.1 100 [%] No 85
FU2-60 |P Gain Scale P-gai n Scal e 60 0to 100 [%] 0.1 100 [%] No 85
Accel/Decel Change
FU2-69 Acc/Dec ch F 69 0to FU1-20 No 87
Frequency
Reference Frequency for Max freq 0
FU2-70 Acc/ Dec freq 10 Max freq No 87
Accel and Decel Delta freq 1
0.01 [sec] 0
FU2-71 |AccelDecel Time Scale | Ti me scal e n 0.1 [sec] 1 0.01[sec] | Yes 87
1 [sec] 2
FU2-72 |Power On Display Power On di sp 12 0to12 1 0 Yes 88
Vol t age 0
FU2-73 [User Display Selection User disp B Wat t 1 Voltage Yes 88
Tor que 2

21 Code FU2-48 through FU2-60 appears only when FU2-47 is set to ‘Yes'.
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Keypad Displa Setting Range Facto Adj.
Code Description ve Bay g g Units Def ?t, During |Page
LCD 7-Segment LCD . 7-Segment erau Run
Gain for Motor Speed
FU2-74 | P RPM f act or L 1 to 1000 [%) 1 100 [%] Yes 88
Display
DB (D ic Braking) None 0
namic Brakin
Fu275 |- o) e BreKng DB node 15 Int. DB-R 1 .DBR | Yes | 88
Resistor Mode Selection
Ext. DB-R 2
Duty of Dynamic Brakin
Fu2762 00 Y | DB %D 16 0t0 30 %] 1| 10 | Yes | 89
Resistor
FU2-79 |Software Version S/ W ver si on 19 Ver 1.05 89
FU2-8128 | 2nd Acceleration Time 2nd Acc tine 81 0 to 6000 [sec] 0.1 | 5.0[sec] Yes
FU2-82 |2 Deceleration Time 2nd Dec tine 82 0 to 6000 [sec] 0.1 | 10.0 [sec] Yes
FU2-83 |2 Base Frequency 2nd BaseFreq 83 30 to FU1-20 0.01 | 60.00 [Hz] No
Li near 0
FU2-84 |2 V/F Pattern 2nd V/IF 81 Squar e 1 Linear No
User VI F 2
FU2-85 |2 Forward Torque Boost| 2nd F- boost 85 0to 15 [%] 0.1 2.0 [%] No
2nd Reverse Torque 89
FU2-86 2nd R- boost 86 0to0 15 [%] 0.1 2.0 [%] No
Boost
FU2-87 |2nd Stall Prevention Level | 2nd St al | 81 30 to 150 [%] 1 150[ %] No
2nd Electronic Thermal )
FU2-88 ) 2nd ETH 1min 88 FU2-89 to 200 [%)] 1 150 [%] Yes
Level for 1 minute
FU2-89 2nd Electronic Thermal ond ETH ¢ 89 50 to FU2-88 ’ 100 [%] Yes
- n con
Level for continuous (Maximum 150%) ’
FU2-90 |2 Rated Motor Current | 2nd R-Curr 90 1t0 200 [A] 0.1 36[A] No
Read P ters int No
FU2-91 ead raramefers nfo Para. Read 9 0 No No
Keypad from Inverter Yes 1 89
Write Parameters to . No 0
FU2-92 I Para. Wite 92 No No
Inverter from Keypad Yes 1
No 0
Al G oups 1
DRV 2
FU2-93 |Initialize Parameters Para. Init 93 FUL 3 No No 90
FU2 4
I/0 9
EXT 6
Parameter Write
FU2-94 i Para. Lock 91 0 to 255 1 0 Yes 90
Protection
[PROG/ENT]
FU2-99 (Return Code Not displayed 99 Not available or 1 Yes 90
[SHIFT/ESC]

22 Code FU2-76 appears only when FU2-75 is set to ‘Ext. DB-R'.
2 Code FU2-81 through FU2-90 appear only when one of [/0-12 ~ 1/0-14 is set to “2nd function’.
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4.4 Input/Output Group [1/O]

; ; Adj.
Code Description :(:;pad Dls;;I:y Setting Range Units ll:)z(;ta%?t’ DuriLg Page
-Segment LCD 7-Segment Run
110-00 [Jump to Desired Code # Junp code Notdisplayed 1to 84 Not available 1 1 Yes 91
Filtering Time Constant for .
1/0-01 , V1 filter 01 0 to 10000 [ms] 1 10 [ms] Yes
V1 Signal Input
1/0-02 V1 Input Minimum Voltage | V1 volt x1 02 0t010[V] 0.01 | 0.00[V] Yes
Frequency Corresponding
1/0-03 |to V1 Input Minimum V1 freq yl 03 0to FU1-20 0.01 | 0.00 {Hz} Yes o1
Voltage
1/0-04 |V1 Input Maximum Voltage| V1 vol t x2 04 0to 10[V] 0.01 | 10.00[V] Yes
Frequency Corresponding
110-05 |to V1 Input Maximum V1 freq y2 05 0to FU1-20 0.01 | 60.00[Hz] | Yes
Voltage
Filtering Time Constant for .
1/0-06 , I filter 06 0 to 10000 [ms] 1 10 [ms] Yes
| Signal Input
110-07 (I Input Minimum Current I curr x1 01 0 to 20 [mA] 0.01 | 4.00 [mA] Yes 91
0.0 | eauency Comesponding | e g 08 0to FU1-20 001 | 000[Hz] | Yes
to | Input Minimum Current
1/0-09 |l Input Maximum Current I curr x2 09 0 to 20 [mA] 0.01 |20.00[mA]| Yes
Frequency Corresponding 91
1/0-10 |to | Input Maximum I freq y2 10 0to FU1-20 0.01 | 60.00[Hz] | VYes
Current
Criteria for Analog Input ) None 0
o1 | W re broken 1 hal f  x1 1 None Yes 92
Signal Loss
bel ow x1 2
110-12  |Multi-Function Input P1 define 12 Speed- L 0 Speed-L Yes 93
Terminal ‘P1’ Define Speed- M 1
Speed- H 2
XCEL- L 3
XCEL- M 4
XCEL-H 9
Dc- br ake 6
2nd Func 1
Exchange 8
Reserved - 9
Up 10
Down n
3-Wre 12
Ext Trip-A 3
Ext Trip-B 1
i Term d ear 15
Open- | oop 16
Mai n-drive 11
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i i Adj.
Code Description :(Ce;pad Dls:I:y Setting Range Units Et;ta(:l?t, DUfiJ"Q Page
-Segment LCD 7-Segment Run
Anal og hol d 18
XCEL stop 19
P Gai n2 20
SEQ L n
SEQ M 22
SEQ H 23
Manual 21
Go step 25
Hol d step 26
Trv Of. Lo 21
Trv OFf. Hi 28
Interlockl 29
Interlock2 30
Interlock3 31
I nterl ock4 32
Uo.g3 | ultHfunction Input P2 define 13 Speed-M |  Yes
Terminal ‘P2’ Define
: - Same as Above 93
110-14 Mult|-‘funct|on Inprt P3 define 1 Speed-H Yes
Terminal ‘P3’ Define
1/0-15 |Terminal Input Status In status 19 000000000 to 111111111 - - %8
1/0-16 |Terminal Output Status Qut status 16 0000 to 1111 - -
Filtering Time Constant for
110-17  |Multi-Function Input Ti Filt Num 1 21050 1 15 Yes 98
Terminals
1/0-20 |Jog Frequency Setting Jog freq 20 10.00 [Hz] Yes 98
1/0-21 |Step Frequency 4 Step freqg-4 V4| 40.00[Hz] | Yes
1/0-22 |Step Frequency 5 Step freg-5 22 FU1-22 to FU1-20 0.01 [ 50.00[Hz] | VYes %
1/0-23 |Step Frequency 6 Step freqg-6 23 40.00[Hz] | Yes
1/0-24 |Step Frequency 7 Step freq-7 24 30.00[Hz] | Yes
025 |/ cceleration Time 4 Acc time-1 25 0 to 6000 [sec] 04 |200(sec] | Yes | 99
for Step Frequency
U026 | cccieration Time ! Dec tine-1 26 0to 6000 [sec] 04 | 20.0fsec] | Yes
for Step Frequency
110-27 |Acceleration Time 2 Acc tinme-2 21 0 to 6000 [sec] 0.1 | 30.0[sec] Yes
1/0-28 |Deceleration Time 2 Dec tine-2 28 0 to 6000 [sec] 0.1 | 30.0[sec] Yes
1/0-29 |Acceleration Time 3 Acc tinme-3 29 0 to 6000 [sec] 0.1 | 40.0[sec] Yes
110-30 |Deceleration Time 3 Dec tine-3 30 0 to 6000 [sec] 0.1 | 40.0[sec] Yes
110-31 |Acceleration Time 4 Acc tinme-4 31 0 to 6000 [sec] 0.1 | 50.0 [sec] Yes
1/0-32 |Deceleration Time 4 Dec tinme-4 32 0 to 6000 [sec] 0.1 | 50.0[sec] Yes
110-33 |Acceleration Time 5 Acc tinme-5 33 0 to 6000 [sec] 0.1 | 40.0 [sec] Yes
1/0-34 |Deceleration Time 5 Dec tinme-5 34 0 to 6000 [sec] 0.1 | 40.0[sec] Yes
1/0-35 |Acceleration Time 6 Acc tine-6 39 0 to 6000 [sec] 0.1 | 30.0[sec] Yes
110-36 |Deceleration Time 6 Dec tine-6 36 0 to 6000 [sec] 0.1 | 30.0[sec] Yes
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Keypad Displa Setting Range Facto Adj.
Code Description /P Py 9 9 Units Def ?t, During |Page
LCD 7-Segment LCD . 7-Segment etau Run
110-37 |Acceleration Time 7 Acc tine-7 31 0 to 6000 [sec] 0.1 | 20.0[sec] Yes
1/0-38 |Deceleration Time 7 Dec tine-7 38 0 to 6000 [sec] 0.1 | 20.0 [sec] Yes
Frequency 0
FM (Frequency Meter)
1/0-40 ) FM node 40 Curr ent 1 Frequency |  Yes
Output Selection 99
Vol t age 2
/0-41 |FM Output Adjustment FM adj ust M 10 to 200 [%] 1 | 100[%] | VYes
1/0-42 |Frequency Detection Level | FDT freq 42 0 to FU1-20 0.01 | 30.00[Hz] | VYes
Frequency Detection 100
No43 | ey FDT band 3 0to FU1-20 001 | 10.00[Hz] | Yes
Bandwidth
FDT-1 0
FDT- 2 1
FDT- 3 2
FDT- 4 3
FDT-5 4
oL 9
I L 6
Stall 1
ov 8
LV 9
, . 5 H 10
Multi-Function Auxiliary
, Lost Commrand 1
1/0-44 |Contact Output Define Aux node a Ru 2 Run Yes 100
(AXA, AXC) :
St op 3
St eady 1"
INV line 19
COW | i ne 16
Ssear ch 1
Step pul se 18
Seq pul se 19
Ready 20
Trv. ACC 21
Trv. DEC 22
MVC 23
Fault Output Relay Setting 000 to 111
1/0-45 Rel ay node 45 ) 010 Yes 104
(30A, 308, 30C) (Bit Set)
110-4624 |Inverter Number I nv No. a6 10 31 1 1 Yes 105
1200 bps 0
2400 bps 1
1/0-47 (Baud Rate Baud rate LY 4800 bps 2 9600 bps Yes 105
9600 bps 3
19200 bps 4

24 Code 1/0-46 through 1/0-49 are used in Option Board like RS485, Device, Net and F-net etc.
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Keypad Displa Setting Range Facto Adj.
Code Description ve gay g hang Units Def ?t, During |Page
LCD 7-Segment LCD 7-Segment erau Run
None 0
Operating selection at
1/0-48 Lost command 48 FreeRun 1 None Yes
Loss of Freq. Reference 105
St op 2
Waiting Time after Loss of .
1/0-49 Ti me out 19 0.1to 120 [sec] 0.1 | 1.0[sec] Yes
Freq. Reference
None 0
Auto (Sequence)
1/0-50 i ' Aut o npde 50 Aut o- A 1 None No
Operation selection
Aut 0- B 2
Sequence Number 105
1/0-51 i Seq sel ect a1 1t05 1 1 Yes
Selection
The Number of St f
1/0-52 6 NUMBer of 51eps 0 Step nunber 92 1t08 1 2 Yes
Sequence Number #
1t Step Frequency of
1/0-53% P Frequency Seql / 1F 53 0.01 to FU1-20 001 | 11.00Hg | Yes
Sequence 1
Transient Time to 1st Ste
1/0-54 o | seq1 / 1T 54 0.1 to 6000 [sec] 01 | 110seq] | Yes
of Sequence 1
Steady Speed Time at 1st
1/0-55 yop Seql / 1S 95 0.1 to 6000 [sec] 0.1 1.1 [sec] Yes 107
Step of Sequence 1
Motor Direction of 1st St Re
O-56 otor Direction o ep Seql / 1D 56 ver se 0 Forward Yes
of Sequence 1 For war d 1
1st Step Frequency of
110-57 P rrequency Seql /| 2F 57 001 to FU1-20 001 | 21.00(Hz | Yes
Sequence 2
Transient Time to 1st Ste
1/0-58 P Seql / 2T 98 0.1 to 6000 [sec] 0.1 [ 1.1[sec] Yes
of Sequence 2
Steady Speed Time at 1st
1/0-59 yopeed 1 Seql / 2S 59 0.1 o 6000 [sec] 01 | 11/seq | Yes | 107
Step of Sequence 2
Motor Direction of 15t Stej Rever se
1/0-60 P Seql / 2D 60 Y 0 Forward Yes
of Sequence 2 For war d 1
[PROG/ENT]
110-99 |Return Code Not displayed 99 Not available or 1 Yes
[SHIFT/ESC]
4.5 External Group [EXT]
EXT group appears only when the corresponding Sub-Board is installed.
Keypad Displa Setting Range Facto Adj.
Code Description £ £y 4720 Units Def ?t’ During |Page
LCD 7-Segment LCD 7-Segment erau Run
EXT-00 |Jump to Desired Code # Junp code  Notdisplayed 0 to 99 Not available 1 1 Yes 109

2 The ‘Seq#’ of code 1/0-53 through 1/0-60 varies according to the sequence number selected in 1/0-51.

The parameter code may be extended to I/0-84 depending the number of steps set in I/0-52 because the steps can be set up to 8.
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i i Adj.
Code Description legpad Dlssla;y Setting Range Units I[:)Z(;:%r')t, Durijng Page
-Segment LCD 7-Segment Run
None 0
SUB- A 1
SUB- B 2
SUB- C 3 ,
EXT-01 |Sub Board Type Display Sub B/ D 01 SUB- D I None Au|:0mattl- 109
SUB- E 9 caryse
SUB- F 6
SUB- G 1
SUB- H 8
Speed- L 0
Speed- M 1
Speed- H 2
XCEL- L 3
XCEL- M 4
XCEL-H 9
Dc- br ake 6
2nd Func 1
Exchange 8
- Reserved - 9
Up 10
Down 1
3-Wre 12
Ext Trip-A 3
Ext Trip-B 1
. ) i Term Cl ear 15
ExTg2 [ unction Input P4 define 02 pen- 1 0op 16 XCELL | Yes | 109
Terminal ‘P4’ Define
Mai n-drive 1
Anal og hol d 18
XCEL stop 19
P Gai n2 20
SEQ L N
SEQ M 22
SEQ H 23
Manual 21
Go step 25
Hol d step 26
Trv Of. Lo 2]
Trv Of.Hi 28
Interlockl 29
Interlock?2 30
Interlock3 31
I nterlock4 32
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Keypad Displa Setting Range Facto Adj.
Code Description ve eay g g Units Def ?t, During |Page
LCD 7-Segment LCD . 7-Segment erau Run
Multi-Function Input .
EXT-03 [ P P5 define 03 XCELM | Yes
Terminal ‘P5’ Define
Muli-Function Inout Same as Above 109
-Function In .
EXT-04 [ Lneion Py P6 define 04 XCELH | Yes
Terminal ‘P6’ Define
None 0
EXT-05 (V2 Mode Selection V2 node 05 Override 1 None No 110
Ref er ence 2
Filtering Time Constant .
EXT-06 9 1ime. V2 filter 06 0t0 10000 [rms] 1| 10ms) | Yes
for V2 Input Signal
V2 Input Minimum
EXT-07 | UMM V2 volt x1 07 0t0 10 [V] 001 | 000[v] | Yes
Voltage
Frequency
EXT-08 |Corresponding to VV2 V2 freq yl 08 0to FU1-20 0.01 | 0.00[Hz] Yes 10
Input Minimum Voltage
V2 Input Maximum
EXT-09 P V2 volt x2 09 0to10[V] 0.01 | 10.00[V] Yes
Voltage
Frequency
EXT-10 |Corresponding to V2 V2 freq y2 10 0to FU1-20 0.01 [ 60.00[Hz] | Yes
Input Maximum Voltage
None 0
Usage of Pulse Input
EXT-14 Sianal F node 1 Feed- back 1 None No 111
igna
S Ref erence 2
Pulse Input Signal A+B 0
EXT-15 . F pul se set 195 A+B Yes 1M1
Selection A 1
EXT-16 |Encoder Pulse Number |F pul se num 16 360 to 4096 1 1024 No 111
Filtering Time Constant .
EXT-17 i Ffilter 1 0 to 10000 [ms] 1 10 [ms] Yes 111
for Pulse Input Signal
Pulse Input Minimum
EXT-18 F pul se x1 18 0 to 100 [kHz] 0.01 [ 0.00 [kHz] Yes 112
Frequency
Frequency Output
Corresponding to Pulse
EXT-19 a F freq yl 19 0to FU1-20 0.01 | 0.00[Hz] Yes
Input Minimum
Frequency
Pulse Input Maximum
EXT-20 F pul se x2 20 0 to 100 [kHz] 0.01 |10.00[kHzZ]| Yes 112
Frequency
Frequency Output
Corresponding to Pulse
EXT-21 ) F freq y2 2 0 to FU1-20 0.01 | 60.00[Hz] | Yes
Input Maximum
Frequency
EXT-22 |P-Gain for ‘Sub-B’ PG P-gain 22 0 to 30000 1 3000 Yes 112
EXT-23 |I-Gain for ‘Sub-B’ PG l-gain 23 0 to 30000 1 300 Yes
Slip Frequency for .
EXT-24 PG Slip freq 24 0to 200 [%] 1 100 [%] Yes 112

‘Sub-B’ Board
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; i Adj.
Code Description legpad Dlssla;y Setting Range Units I[:::;:%r')t, Durij"g Page
-Segment LCD 7-Segment Run
FDT- 1 0
FDT- 2 1
FDT- 3 2
FDT-4 3
FDT-5 |}
oL 9
(e 6
Stall 1
ov 8
LV 9
OH 10
EXT.30 Mu|t|-.Funct|on Ou.tput QL define 30 Lost Commrand 1 FDT-1 Yes 3
Terminal ‘Q1’ Define Run 12
St op 13
St eady 1"
INV line 19
COW | i ne 16
Ssear ch 1
Step pul se 18
Seq pul se 19
Ready 20
Trv. ACC 2
Trv. DEC 22
MVC 23
ExT-3q | UHfunction Output @ define 31 FDT2 | Yes
Terminal ‘Q2’ Define
Multi-function Output . Same as Above "
EXT-32 Terminal ‘a3 Define @ define 32 FDT-3 Yes
Frequency 0
EXT-34 LM (L?ad Meter) Output LM node 34 Current 1 Current Yes 13
Selection Vol t age 2
DC link Vtg 3
EXT-35 |LM Output Adjustment LM adj ust 35 100 to 200 [%] 1 | 100[%] | Yes | 113
Frequency 0 114
EXT-40 AMT (Analog Meter1) AML node 10 current 1 Frequency | Yes
Output Selection Vol t age 2
DC link Vtg 3
EXT-41 |AM1 Output Adjustment | AML adj ust M 100 to 200 [%] 1 | 100[%] | VYes
Frequency 0
EXT-42 AMZ (Analog Meter 2 AM2 node 42 Current ! DClink Vtg| Yes
Output Selection Vol t age 2
DC link Vtg 3

50




Chapter 4 - Parameter List

Keypad Displa Setting Range Facto Adj.
Code Description vP pay 9 9 Units Def ?t, During |Page
LCD 7-Segment LCD . 7-Segment erau Run
EXT-43 |AM2 Output Adjustment | AM2 adj ust 13 100 to 200 [%] 1 100 [%)] Yes
[PROG/ENT]
EXT-99 (Return Code Not displayed 99 Not available or 1 Yes
[SHIFT/ESC]
4.6 Communication Group [COM]
COM group appears only when the corresponding Option Boards are installed. Please refer to the option
manual for detail.
L Keypad Displa Setting Range Facto oL
Code Description - £y 9 =and Units | pos ?t, During |Page
LCD 7-Segment LCD 7-Segment erau Run
COM-00 |Jump to Desired Code# | Junp code  Not displayed 0 to 99 Not available | 1 1 Yes
None 0
Devi ce Net 1
Synchro 2
PLC- G-
COM-01 |Option Board Type Opt B/D 01 3 None Yes
Prof i bus- DP 4
Digital-In L]
RS485 6
Mbdbus- RTU 1
None 0
Comand
COM-02 [Option Mode Opt Mbde 02 ! None No
Freq 2
Cmd + Freq 3
COM-03 |Option Version Opt Version 03 - - No
8 Bit Bin 0
8 BCD 1% 1
. . 8 BCD 1Hz 2
Binary Option Input ] ) .
COM-04 _ D-1n Mode 04 12 Bit Bin 3 8 Bit Bin No
Selection
12 BCD 0. 1% 4
12 BCD 0. 1Hz 9
12 BCD 1Hz 6
COM-05 |Binary Input Filter Value | Digital Ftr 05 2-50 1 15 Yes
COM-10 |Device Net ID MAC | D 10 0- 63 1 0 Yes
. 125 kbps 0
Device Net
COM-11 o Baud Rate 1 250 kbps 1 125 kbps Yes
Communication Speed
500 kbps 2
20 0
Device Net Output 21 1
COM-12 Qut I nstance 12 20 No
Instance 100 2
101 3
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; i Adj.
Code Description legpad Dlssla;y Setting Range Units EZ‘;:%? Durijng Page
-Segment LCD 7-Segment Run
70 0
COM-13 |Device Net Input Instance| I n | nst ance 3 n ! 70 No
110 2
111 3
PLC Option Station )
COM-17 Station ID 1 0to 63 1 1 Yes
Number
COM-20 |Profibus ID Profi MAC I D 20 0to 127 1 1 Yes
COM-30 |Output Number Qut put Num 30 0to8 1 3 Yes
COM-31 |Output 1 Qutput 1 31 0000-57FF(HEX) 000A(HEX)| Yes
COM-32 |Output 2 Qut put 2 32 0000-57FF(HEX) 000E(HEX)|  Yes
COM-33 |Output 3 Qut put 3 33 0000-57FF(HEX) 000F(HEX)| Yes
COM-34 |Output 4 Qut put 4 34 0000-57FF(HEX) 0000(HEX)| Yes
COM-35 |Output 5 Qut put 5 39 0000-57FF(HEX) 0000(HEX)| Yes
COM-36 |Output 6 Qut put 6 36 0000-57FF(HEX) 0000(HEX)| Yes
COM-37 |Output 7 Qut put 7 31 0000-57FF(HEX) 0000(HEX)| Yes
COM-38 |Output 8 Qut put 8 38 0000-57FF(HEX) 0000(HEX)| Yes
COM-40 |Input Number | nput Num 40 0to8 1 2 Yes
COM-41 |Input 1 I nput 1 1] 0000-57FF(HEX) 0005(HEX)| Yes
COM-42 |Input 2 | nput 2 42 0000-57FF(HEX) 0006(HEX)| Yes
COM-43 |Input 3 I nput 3 3 0000-57FF(HEX) 0000(HEX)| Yes
COM-44 |Input 4 | nput 4 a4 0000-57FF(HEX) 0000(HEX)| Yes
COM-45 |Input 5 I nput 5 45 0000-57FF(HEX) 0000(HEX)| Yes
COM-46 |Input 6 | nput 6 46 0000-57FF(HEX) 0000(HEX)| Yes
COM-47 |Input 7 I nput 7 1 0000-57FF(HEX) 0000(HEX)| Yes
COM-48 |Input 8 I nput 8 48 0000-57FF(HEX) 0000(HEX)| Yes
. ) ModBus
COM-52 [ModBus Option Selection | ModBus Mode 92 ModBus RTU RTU Yes
[PROG/ENT]
COM-99 |Return Code Not displayed 99 Not available or 1 Yes
[SHIFT/ESC]
4.7 Application Group [APP]
i i Adj.
Code Description Llé?pad D|sp;|asy Setting Range Units I[:)ae(;:%?t’ DuriLg Page
-Segment LCD 7-Segment Run
APP-00 |Jump to Desired Code# | Junp code | Notdisplayed 0 to 99 Not available | 1 1 Yes 115
None 0
APP-01 AppIiCétion Mode App Mode 01 Traverse 1 None No 115
Selection MVC 2
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Keypad Displa Setting Range Facto Adj.
Code Description vP pay 9 9 Units Def ?t, During |Page
LCD 7-Segment LCD . 7-Segment erau Run
APP-02% | Traverse Amplitude Trv. Anmp 02 0.0 t0 20.0 [%] 0.1 0.0 [%] Yes 116
Traverse Scramble
APP-03 ) Trv. Scr 03 0.0 to 50.0 [%)] 0.1 0.0 [%)] Yes 116
Amplitude
APP-04 |Traverse Accel Time Trv Acc Tine 04 0 to 6000 [sec] 0.1 2.0 [sec] Yes 116
APP-05 |Traverse Decel Time Trv Dec Tine 05 0 to 6000 [sec] 0.1 | 3.0[sec] Yes 116
Traverse Offset (Hi i
APP-06 , (H) Trv Of Hi 06 0.0 t0 20.0 [%] 0.1 0.0 [%)] Yes 17
Setting
Traverse Offset (Lo
APP-07 , (Lo) Trv Of Lo 01 0.0 t0 20.0 [%)] 0.1 0.0 [%)] Yes 17
Setting
Running Auxiliary Motor
APP-ggzr | g PTarY Aux Mot Run 08 : 17
Number Display
Starting Aux. Motor )
APP-09 ) Starting Aux 09 1t04 1 1 Yes 117
Selection
Operation Time Display i
APP-10 Auto Op Tine 10 17
on Auto Change
Start Frequency of Aux.
APP-11 Start freq 1 1 0to FU1-20 0.01 | 49.99[Hz] | VYes
Motor 1
Start Frequency of Aux.
APP-12 Start freq 2 12 0to FU1-20 0.01 [ 49.99[Hz] Yes
Motor 2 17
Start Frequency of Aux.
APP-13 Start freq 3 3 0to FU1-20 0.01 | 49.99 [Hz] Yes
Motor 3
Start Frequency of Aux.
APP-14 Start freq 4 1 0to FU1-20 0.01 | 49.99[Hz] | VYes
Motor 4
Stop Frequency of Aux.
APP-15 Stop freq 1 19 0to FU1-20 0.01 [ 15.00[Hz] | Yes
Motor 1
Stop Frequency of Aux.
APP-16 Stop freq 2 16 0to FU1-20 0.01 [ 15.00 [Hz] Yes
Motor 2 118
Stop Frequency of Aux.
APP-17 Stop freq 3 1 0to FU1-20 0.01 [15.00[Hz]]| Yes
Motor 3
Stop Frequency of Aux.
APP-18 Stop freq 4 18 0to FU1-20 0.01 [ 15.00 [Hz] Yes
Motor 4
Delay Time before
APP-19 ) Aux start DT 19 0 to 9999 [sec] 0.1 | 60.0[sec] Yes
Operating Aux Motor
118
Delay Time before
APP-20 ) Aux stop DT 20 0 t0 9999 [sec] 0.1 | 60.0 [sec] Yes
Stopping Aux Motor
APP-21 |The Number of Aux Motor| Nbr Aux’ s 1 Oto4d 1 4 Yes 118
No 0
APP-22 [PID Bypass Selection Regul Bypass 22 v 1 No Yes 119
es
APP-23 |Sleep Delay Time Sl eep Del ay 23 0 to 9999 [sec] 0.1 | 60.0[sec] Yes 119
APP-24 |Sleep Frequency Sl eep Freq 24 0to FU1-20 0.01 | 19.00 [Hz] Yes 119

26 Code APP-02 through APP-07 appears only when APP-01 is set to ‘Traverse’.
27 Code APP-08 through APP-31 appears only when APP-01 is set to ‘MMC'.
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Keypad Displa Setting Range Facto Adj.
Code Description 18 ray g g Units Def ?t, During |Page
LCcD 7-Segment LCD . 7-Segment etau Run
APP-25 |Wake-Up Level WakeUp Level 25 0to 100 [%] 1 35 [%)] Yes 119
Auto Change Mode
APP-26 | 0N Aut oCh-Mbde 26 0to2 1 1 Yes | 120
Selection
APP-27 (Auto Change Time Aut OEx-i ntv 21 00:00 to 99:00 00:01 | 70:00 Yes 10
APP-28 |Auto Change Level Aut oEx- | evel 28 0 to 100 [%] 0.1 20 [%] Yes
No
APP-29 |Inter-Lock Selection Inter-1ock 29 0 No Yes 121
Yes 1
APP-30 (Actual Value Display Act ual Val ue 30 - Yes 121
Actual Value Display in
APP-31 Actual Perc 31 - Yes 121
Percentage
None 0
V1_Dr 1
APP-3228 | Draw Mode Selection Draw Mbde 32 —raw None Yes 121
| _Draw 2
V2_Dr aw 3
APP-33 |Draw Size Setting Dr awPer ¢ 33 0 to 150 [%] 0.1 100 [%)] Yes 121

28 Code APP-32 through APP-33 appears only when APP-01 is set to ‘Draw’.
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4.8 Sub-Board Selection Guide According To Function

Code Function Description LCD Display Sub-Board Type
SUB-A Board | SUB-B Board | SUB-C Board
EXT-02 |Multi-function Input Terminal ‘P4’ P4 define \ \
EXT-03 |Multi-function Input Terminal ‘P5’ P5 define \ \
EXT-04 |Multi-function Input Terminal ‘P6’ P6 define \ \
EXT-05 |V2 Mode Selection V2 node \ \
EXT-06 |Filtering Time Constant for V2 Input Signal V2 filter \ \
EXT-07 |V2 Input Minimum Voltage V2 volt x1 \ \
EXT-08 Fr‘eguency Corresponding to V2 Input V2 freq yl J J
Minimum Voltage
EXT-09 |V2 Input Maximum Voltage V2 volt x2 \ \
EXT-10 Frequency Corresponding to V2 Input V2 freq y2 J J
Maximum Voltage
EXT-14 |Usage for Pulse Input Signal F node \/
EXT-15 |Pulse Input Signal Selection F pul se set \
EXT-16 |Encoder Pulse Selection F pul se num \
EXT-17 |Filtering Time Constant for Pulse Input Signal F filter \
EXT-18 |Pulse Input Minimum Frequency F pul se x1 \
EXT-19 Frequer.m.y Output corresponding to Pulse Ffreq yl J
Input Minimum Frequency
EXT-20 |Pulse Input Maximum Frequency F pul se x2 \
EXT21 Frequency Output corresponding to Pulse Ffreq y2 J
Input Maximum Frequency
EXT-22 |P-Gain for PG Option PG P-gain \
EXT-23 |I-Gain for PG Option PG | -gain V
EXT-24 |Slip Frequency for PG Option PG Slip freq \
EXT-30 [Multi-function Output Terminal ‘Q1’ QL define \ \
EXT-31 |Multi-function Output Terminal ‘Q2’ Q@ define \
EXT-32 |Multi-function Output Terminal ‘Q3’ @ define \
EXT-34 |LM (Load Meter) Output Selection LM node \
EXT-35 |LM Output Adjustment LM adj ust \
EXT-40 |AM1 (Analog Meter 1) Output Selection AML node \
EXT-41 |AM1 Output Adjustment AML adj ust \
EXT-42 |AM2 (Analog Meter 2) Output Selection AM2 node \
EXT-43 |AM2 Output Adjustment AMR adj ust \
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CHAPTER 5 - PARAMETER DESCRIPTION

5.1 Drive Group [DRV]

\ DRV-00: Output Frequency / Output Current

DRWT/ K 0.0 A
00 STP 0.00Hz F 0.00
Factory Default: 0.00 Hz 0.00

With LCD keypad, this code gives information
regarding motor run/stop method, frequency setting
method, output current, inverter operating status, and
output or reference frequency.

With 7-Segment keypad, this code just gives
information regarding motor direction set in DRV-13,
and output or reference frequency.

You can set the command frequency by pressing

key in this code.

Related Functions: DRV-04 [Freq mode]
FU1-20 [Max freq]

I/0-01 to 1/0-10 [Reference inputs]

B DRV-04: Selects the frequency setting method. [Keypad-1,
Kepad-2, V1, |, V1+I]

B FU1-20: Sets the maximum frequency that the inverter can
output.

B |/0-01to I/0-10: Scaling the analog input signals (V1 and I)

for frequency reference.

Frequency”, the acceleration time is the time taken
by the motor to reach FU1-20 from 0 Hz. The
deceleration time is the time taken by the motor to
reach 0 Hz from FU1-20 [Maximum Frequency].

When the FU2-70 is set to ‘Delta Frequency’, the
acceleration and deceleration time is the time taken
to reach a targeted frequency (instead the maximum
frequency) from a frequency.

The acceleration and deceleration time can be
changed to a preset transient time via multi-function
inputs. By setting the multi-function inputs (P1, P2,
P3) to ‘XCEL-L’, ‘XCEL-M’, ‘XCEL-H’
respectively, the Accel and Decel time set in [/O-25
to 1/0-38 are applied according to the binary inputs
of the P1, P2, P3.

Output Frequency

A

Max. Freq.

—> Time
Dec. time

<
<

»
|

Acc. time

DRV-01: Acceleration Time

DRW Acc. tine

01 10. 0 sec 0 10.0
Factory Default: 10. 0 sec 100
DRV-02: Deceleration Time |
DRW Dec. tine

02 20.0 sec 02 200
Factory Default: 20.0 sec 200

The inverter targets the FU2-70 when accelerating or
decelerating. When the FU2-70 is set to “Maximum
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Related Functions: FU1-20 [Max freq]

FU2-70 [Reference freq. for Accel/Decel]
FU2-71 [Accel/Decel time scale]

1/0-12 to 1/0-14 [Multi-function input
terminal P1, P2, P3]

1/0-25 to 1/0-38 [Acc/Dec time for step

frequency]

W FU2-70: Selects the frequency to be targeted for acceleration
and deceleration. [Max Freq, Delta Freq]

B FU2-71: Selects the time scale. [0.01, 0.2, 1]

B [/O-12 to I/0-14: Sets the terminal function of P1, P2, P3
terminal inputs.

B |/O-2510 I/0-38: Presets the Accel/Decel time activated via

multifunction inputs (P1, P2, P3)
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DRV-03: Drive Mode (Run/Stop Method)

DRW Drive nopde
03 Keypad 03 1
Factory Default: Fx/ Rx-1 1

Select the source of run/stop command.

DRV-04: Frequency Mode (Frequency Setting

Method)

DRW Freq node

04 Keypad- 1 04 0
Factory Default: Keypad- 1 0

Setting Range I
LCD 7-Seg Description
Keypad 0 |Run/Stop is controlled by Keypad.
Control Terminals FX, RX and 5G
Fx/ Rx- 1 T |control Run/Stop. (Method 1)
Control Terminals FX, RX and 5G
Fx/ Rx-2 2 | Control Run/Stop. (Method 2)
Output Frequency
A
Forward
> Time
Reverse \
1 Forward Run
FX-CM ON N
A
RX-CM ON Reverse Run

>

[Drive Mode: ‘Fx/Rx-1]

Output Frequency

A

Forward
> Time

Reverse \

A
FX-CM ON RUn/StOp
RX-CM T ON Qirection

[Drive Mode: ‘Fx/Rx-2]

Select the source of frequency setting.

Setting Range -
LCD 7.Seg Description
Frequency is set at DRV-00. The
frequency is changed by pressing
Keypad-1 | 0 |keyand entered by pressing key.

The inverter does not output the changed
frequency until the [ENT] key is pressed.

Keypad- 2 1

Frequency is set at DRV-00. Press
PROG| key and then by pressing the E
'V |key, the inverter immediately outputs
the changed frequency. Pressing the
key saves the changed frequency.

Input the frequency reference (0-10V) to
the “V1” control terminal. Refer to the 1/0-
01 to 1/0-05 for scaling the signal.

V1 2

Input the frequency reference (4~20mA)

| 3 |to the “I” control terminal. Refer to the
1/0-06 to 1/0-10 for scaling the signal.
Input the frequency reference (0~10V,

V1+l 4  |4~20mA) to the “V1” I" control terminals.

The V1’ signal overrides the ‘I’ signal.

Related Functions:

1/0-01 to 1/0-10 [Reference inputs]
1/0-01 to 1/0-10: scaling the analog input signals (V1 and I)
for frequency reference.
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Freq. max 'y

Output Frequency

A

Reference Freq. Range

v . Analog Signal
” Input (V1)

ov 10V
[Freq Mode: V1]
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Output Frequency
A
Freq. Max
Reference Freq. Range
v _ Analog Signal
4mA 20mA Input (1)
[Freq Mode: I']
Output Frequency
A
Freq. Max 'y
Reference Freq. Range
v _ Analog Signal
OV+4mA 10V+20mA Input (‘V1+|J)

[Freq Mode: V1+T17]

DRV-05 ~ DRV-07: Step Frequency 1~ 3

Binary Combination of P1, P2, P3 Output Step Speed
Speed-L Speed-M | Speed-H
0 0 0 DRV-00 Speed 0
1 0 0 DRV-05 Speed 1
0 1 0 DRV-06 Speed 2
1 1 0 DRV-07 Speed 3
Output Frequency
A
Speed 0
Speed 3
Speed 2 \
Speed 1 \
> Time
P1-CMT ON ON > Time
P2-CMT ON > Time
P3'CMT > Time
[Step Frequency Output]

Related Functions: 1/0-12 to I/O-14 [Reference Inputs]
I/0-17 [Filtering Time Constant]
1/0-21 to 1/0-21 [Step Frequency 4~7]

B |/0-01 to I/0-10: Scaling the analog input signals (V1 and I)

DRW Step freg-1 for frequency reference.
05 10. 00 Hz 05 10.00 B |/0-17: Adjusts the response sensibility of the input terminal
- to eliminate contact noise.
Factory Default; 10. 00 Hz 10.00 B |/0-211t0 I/0-24: Sets the step frequency from 4 to 7.
=~ Note: The frequency setting method of ‘Speed 0 is decided
DRW Step freqg-2 by DRV-04.
06 20. 00 Hz 06 20.00
Factory Default: 20. 00 Hz 20.00
‘ DRV-08: Output Current
DRW Step freqg-3
P q 07 30.00 DRW Current 08 0.0
07 30. 00 Hz 08 0.0 A !
Factory Default: 30.00 Hz 30.00 Factory Default 0.0 A 00

The inverter outputs preset frequencies set in these
codes according to the multi-function terminals
configured as ‘Speed-L’, ‘Speed-M’ and ‘Speed-H’.
The output frequencies are decided by the binary
combination of P1, P2, P3 configured in I/O-12 to
I/0-17. Refer to the following table for the preset
frequency outputs.
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This code displays the output current of the inverter
in RMS.
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DRV-09: Motor Speed

DRW  Speed

P 09 0
09 Orpm
Factory Default: ornp 0

This code displays the motor speed in RPM while the
motor is running.

Use the following equation to scale the mechanical
speed using FU2-74 [Gain for Motor Speed display]

This code displays the current fault (trip) status of
the inverter. Use the , A ]and [¥ ] key before
pressing the key to check the fault content(s),
output frequency, output current, and whether the
inverter was accelerating, decelerating, or in constant
speed at the time of the fault occurred. Press the ENT]
key to exit. The fault content will be stored in FU2-
01 to FU2-05 when the key is pressed. For
more detail, please refer to Chapter 7.

if you want to change the motor speed display to [Fault Contents] Kovor T disoi
rotation speed (r/min) or mechanical speed (m/min). i eypad display
peed (r/min) peed ( ) Fault (Trip) LCD 7-Segment
Over-Current 1 Over Current 1
Motor speed = 120 * (F/P) * FU2-74 o
Where. F= Outout F 4 P= the Nurmber of Motor Pol Over-Voltage Over Vol tage ov
ere, = Ou requency an =1e mper of IViotor Foles ,
put Frequency v External Trip Input A External - A EXTA
Emergency Stop
. (Not Latched) BX BX
DRV-10: DC Link Voltage ‘ Low-Voltage Low Vol t age V']
: Fuse Open Fuse Open FUSE
DRW DC link vtg 10 L Ground Fault Ground Faul t GF
0 ----- v Over-Heat on Heat sink Over Heat OH
Factory Default: IRV ——- Electronic Thermal Trip E- Ther nal ETH
Over-Load Trip Over Load oLt
This code displays the DC link voltage inside the Inverter H/W Fault
inverter. - EEP Error
- ADC Offset HW Di ag HW
- WDOG Error
. : - In-Phase Open
DRV-11: User Display Selection || MExternal Trip Input B Eernal B —
- Over-Current 2
DRW User disp V. - Arm S,hort ASHT
1 0.0 Option Error Opti on oPT
11 CQut 0.0V
Output Phase Loss Phase (pen PO
Factory Default: 0.0V 0.0 Inverter Over-Load Inv. OLT 10LT

This code displays the parameter selected in FU2-73
[User Display]. There are types of parameters in
FU2-73: Voltage, Watt and Torque.

| DRV-12: Fault Display

DRwW Faul t
1 None 12 non
Factory Default: None non

= Note: There are WDOG error, EEP error, and ADC Offset
for the inverter Hardware Fault - the inverter will not reset
when H/W fault occurs. Repair the fault before turning on

the power.

== Note: Only the highest-level fault will be displayed when

multiple faults occur.

Related Functions:

FU2-01 to FU2-05 [Previous Fault History]
FU2-06 [Erase Fault History]

B FU2-01 to FU2-05: There are up to 5 faults saved.
B FU2-06: Erases the faults saved in FU2-01 to FU2-05.
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DRV-13: Motor Direction Set (7-Segment Keypad) ‘

13 0

Factory Default: 0

This code sets the motor direction when using the 7-
Segment keypad.

7-Segment Display Description
0 Run to forward direction
1 Run to reverse direction

DRV-14: Command/Output Frequency Display
(LCD Keypad)

DRWTAR 0. O0Hz
14 QUT 0. 00Hz
Factory Default: 0. O0Hz

This code shows the Command (Target) Frequency
set in DRV0O and inverter Output Frequency.

DRV-15: Reference/Feedback Frequency Display
(LCD Keypad)

DRWREF 0. OOHz
15 FBK 0. 00Hz
Factory Default: 0. 00Hz

This code shows the Reference Frequency and
Feedback Frequency while PID operation.

This code appears only when ‘PID’ is selected in
FU2-47.

\ DRV-20: FU1 Group Selection (7-Segment keypad) \

‘ DRV-21: FU2 Group Selection (7-Segment keypad) ‘

\ DRV-22: 1/0 Group Selection (7-Segment keypad) \

‘ DRV-23: EXT Group Selection (7-Segment keypad) ‘

DRV-24: COM Group Selection (7-Segment
keypad)

DRV-25: APP Group Selection (7-Segment
keypad)
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Select the desired group and press the PROG/ENT| key

to move into the desired group. The parameter in the
group can be read and written after moving into the
desired group.
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5.2 Function 1 Group [FUI1]

FU1-00: Jump to Desired Code #

FU1» Junp code
00 1

Factory Default: 1

Jumping directly to any parameter code can be
accomplished by entering the desired code number.
This code is available only with LCD keypad.

FU1-03: Run Prevention

FUI» Run prev.
03 None 03 0
Factory Default; None 0

This function prevents reverse operation of the motor.
This function may be used for loads that rotate only
in one direction such as fans and pumps.

Setting Range -
D t
LCD 7-Seg escription
None 0 |Forward and Reverse run is available.
For war d 1 |Forward run is prevented.
Prev
Rever se :
Prev 2  |Reverse runis prevented.

Different combinations of acceleration and
deceleration patterns can be selected according to the

application.

Setting Range

LCD 7-Seg

Description

Li near 0

This is a general pattern for constant
torque applications.

S-curve 1

This pattern allows the motor to
accelerate and decelerate smoothly. The
actual acceleration and deceleration time
takes longer- about 40% than the time set
in DRV-01 and DRV-02.

This setting prevents shock during
acceleration and deceleration, and
prevents objects from swinging on
conveyors or other moving equipment.

U-curve 2

This pattern provides more efficient
control of acceleration and deceleration in
typical winding machine applications.

M ni mum 3

The inverter makes shorten the
acceleration time by accelerating with a
current rate of about 150% of its rated
current and reduces the deceleration time
by decelerating with a DC voltage rate of
95% of its over-voltage trip level.
Appropriate application: When the
maximum capability of the inverter and
the motor are required.

Inappropriate application: The current
limit function may operate for a long
period of time for loads that have high
inertia such as fans.

Opt i mum [

The inverter accelerates with a current
rate of about 120% of its rated current
and decelerates with a DC voltage rate of
93% of its over-voltage trip level.

FU1-05: Acceleration Pattern
FU1-06: Deceleration Pattern

FUl»Acc. pattern
05 Li near 05 0
Factory Default: Li near 0
FUl»Dec. pattern
06 Li near 06 0
Factory Default: Li near 0
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= Note: In case of selecting the ‘Minimum’ or ‘Optimum’, the

DRV-01 and DRV-02 is ignored.

= Note: ‘Minimum’ and ‘Optimum’ functions operate normally

when the load inertia is less than 10 times compared to the
motor inertia. (FU2-37)

= Note: ‘Optimum’ is useful when the motor capacity is

smaller than the inverter capacity.

* Note: ‘Minimum’ and ‘Optimum’ functions are not

appropriate for down operation in an elevator application.
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Output Frequency

A

> Time

Dec. Patterh

«—>
Acc. Pattern

[Accel/Decel Pattern: ‘Linear’]

Output Frequency

A

—> Time
«—

Dec. Patterh

- »
al

Acc. Pattern

[Accel/Decel Pattern: ‘S-curve’]

Output Frequency
A

1> Time

Dec. Pattern

< »
< »

Acc. Pattern

[Accel/Decel Pattern: ‘U-curve’]

| FU1-07: Stop Mode

FUl» Stop node
07 Decel 01 0
Factory Default; Decel 0

Sets the stopping method for the inverter.
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Setting Range -
LcD 7-Seg Description
Decel 0 |Inverter stops by the deceleration pattern.
Inverter stops with DC injection braking.
Inverter outputs DC voltage when the
Dc- br ake 1 [|frequency reached the DC injection

braking frequency set in FU1-08 during
decelerating.

Free-run 9 Inverter cuts off its output immediately
(Coast to stop) when the stop signal is commanded.
Output Frequency
A
> Time
Output Voltage
A
> Time
A J Stop Command
FX-CM ON > Time
[Stop Mode: ‘Decel’]
Output Frequency
A
FU1-08
> Time
Output Voltage
A
t1: FU1-09
EU1-10 t2: FU1-11
[DCBr Value]
> Time
<> >
t1 2
A J Stop Command
FX-CM O > Time

[Stop Mode: ‘Dc-brake’]
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Output Frequency
A Output Cutoff
> Time
Output Voltage
A Output Cutoff
> Time
A JStop Command
FX-CM O > Time

[[Stop Mode: ‘Free-run’]

FU1-08: DC Injection Braking Frequency
FU1-09: DC Injection Braking On-delay Time

FU1-10: DC Injection Braking Voltage

FU1-11: DC Injection Braking Time

FUl» DcBr freq

08 5.00 Hz 08 2.00
Factory Default: 5.00 Hz 2.00
FUl» DcBl k tine

09 0. 10 sec 09 0.10
Factory Default: 0.10 sec 0.10
FU1» DcBr val ue

10 50 % 10 a0

Factory Default: 50 % a0

FUl» DcBr tine

11 1.0 sec L 10

Factory Default: 1.0 sec 10
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By introducing a DC voltage to the motor windings
this function stops the motor immediately. Selecting
‘DC-Brake’ in FU1-07 activates FU1-08 through
FU1-11.

FU1-08 [DC Injection Braking Frequency] is the
frequency at which the inverter starts to output DC
voltage during deceleration.

FU1-09 [DC Injection Braking On-delay Time] is the
inverter output blocking time before DC injection
braking.

FU1-10 [DC Injection Braking Voltage] is the DC
voltage applied to the motor and is based on FU2-33
[Rated Current of Motor].

FU1-11 [DC Injection Braking Time] is the time the
DC current is applied to the motor.

Output Frequency
A
FU1-08
[DCBr Freq]
> Time
Output Voltage
A
t1: FU1-09
FU1-10 t2: FU1-11
[DCBr Value]
> Time
“—> >
t1 12
A J Stop Command
FX-CM O > Time

[DC Injection Braking Operation]
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FU1-12: Starting DC Injection Braking Time
FU1-13: Staring DC Injection Braking Time

FUl» DcSt val ue

12 50 % 12 a0
Factory Default: 50 % a0
FUl» DcSt tine

13 0.0 sec 13 0.0
Factory Default: 0.0 sec 0.0

Inverter holds the starting frequency for Starting DC
Injection Braking Time. It outputs DC voltage to the
motor for FU1-13 [Starting DC Injection Braking
Time] with the FU1-12 [Starting DC Injection
Braking Voltage] before accelerating.

Output Frequency
A
FU1-22
> Time
Output Voltage
A
FU1-12
> Time
t1 t1: FU1-13 [Starting DC Injection
Braking Time]
Output Current
Time
A
FX-CM ON |—> Time

[Starting DC Injection Braking Operation]

Related Functions: FU2-33 [Rated Current of Motor]
W FU2-33: the DC current is limited by this parameter.

= Note: The DC injection braking function does not function
when either FU1-12 or FU1-13 is set to “0”.

== Note: FU1-12 [Starting DC Injection Braking Voltage] is
also used as the DC Injection Braking Voltage for the
multifunction input when the multifunction input is set to “DC
braking”.

FU1-20: Maximum Frequency
FU1-21: Base Frequency
FU1-22: Starting Frequency

FUl» Max freq

20 60. 00 Hz 20 60.00
Factory Default: 60. 00 Hz 60.00
FUl» Base freq

21 60. 00 Hz 2z 60.00
Factory Default: 60.00 Hz 60.00
FUl» Start freq

22 0.50 Hz 22 0.50

Factory Default: 0.50 Hz 0.50
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FU1-20 [Maximum Frequency] is the maximum
output frequency of the inverter. Make sure this
maximum frequency does not exceed the rated speed
of the motor.

FU1-21 [Base Frequency] is the frequency where the
inverter outputs its rated voltage. In case of using a
50Hz motor, set this to S0Hz.

FU1-22 [Starting Frequency] is the frequency where
the inverter starts to output its voltage.

Output Voltage

A
Rated
Voltage

 Output
” Frequency

FU1-21. /

FU1-20

FU1-22. /
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== Note: If the command frequency is set lower than the

starting frequency, inverter does not output voltage to motor.

FU1-26: Manual/Auto Boost Selection
FU1-27: Torque Boost in Forward Direction
FU1-28: Torque Boost in Reverse Direction

FU1-23: Frequency Limit Selection
FU1-24: Low Limit Frequency
FU1-25: High Limit Frequency

FUL» Freq limt

et 23 0
Factory Default; No 0
FUl» F-l1imt Lo

24 0.50 Hz 24 0.50
Factory Default: 0.50 Hz 0.50
FUI» F-l1inmt Hi

25 60. 00 Hz 25 60.00
Factory Default: 60.00 Hz 60.00

FU1-23 selects the limits for the inverter operating
frequency. If FU1-23 is set to “Yes’, inverter
operates within the upper and lower limit setting.
The inverter operates at the upper or the lower limit
when the frequency reference is outside the
frequency limit range.

Output Frequency
0 Reference Frequency Curve
Freq. Max
FU1-24 N
_/ Output Frequency Curve
FU1-25——

> Time

[Freq. limit: ‘Yes']

= Note: Frequency limit does not work during accelerating
and decelerating.
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FU1»Tor que boost

26 Manual 26 0
Factory Default: Manual 0
FUL» Fwd boost

27 2.0 % 21 20
Factory Default: 2.0 % 20
FUl» Rev boost

28 2.0 % 28 20
Factory Default: 2.0 % 20

This function is used to increase the starting torque at
low speed by increasing the output voltage of the
inverter. If the boost value is set too high than
required, it may cause the motor flux to saturate,
causing over-current trip. Increase the boost value
when there is excessive distance between inverter
and motor.

[Manual Torque Boost]: The forward and reverse

torque boost is set separately in FU1-27 and FU1-28.

= Note: The torque boost value is the percentage of inverter
rated voltage.

= Note: When FU1-29 [Volts/Hz Pattern] is set to ‘User V/F’,
this function does not work.

= Note: When FU2-40 [Control Mode] is set to ‘Sensorless’,
the torque boost value is the rate per thousand of inverter
rated voltage.

[Auto Torque Boost|: Inverter outputs high starting

torque by automatic boosting according to the load.

== Note: Auto torque boost is only available for the 1st motor.
Manual torque boost must be used for the 2nd motor.

= Note: The auto torque boost value is added to the manual
torque boost value.

== Note: Auto torque boost is available only when FU2-40
[Control Mode] is set to ‘Sensorless’.

=~ Note: Conduct Auto tuning in FU2-41 [Auto tuning] to use
Auto torque boost effectively.
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Output Voltage
A
100% /
Forward and Reverse direction
¥ | (Set the same value for FU1-27
Ve and FU1-28)
ManuaII
\B/ZEJS; > Output
\ Frequency
Freq. Base

[Constant Torque Loads: Conveyor, Moving Equip. etc.]

Output Voltage
A
100%
Forward Direction - Motoring
— | (Set FU1-27 to a value)
Reverse Direction - Regenerating
Manual & - (Set FU1-28 to ‘0’)
BoostI
Value > Output
Frequency

\ FU1-21

[Ascending and Descending Loads: Parking, Hoist etc.]

FU1-29 [Volts/Hz Pattern]
FU2-40 [Control Mode selection]

Related Functions:

\ FU1-29: Volts/Hz Pattern

FUl» V/ F pattern
29 Li near 29 0
Factory Default: Li near 0

This is the pattern of voltage/frequency ratio. Select
the proper V/F pattern according to the load. The
motor torque is dependent on this V/F pattern.

[Linear] pattern is used where constant torque is
required. This pattern maintains a linear
volts/frequency ratio from zero to base frequency.
This pattern is appropriate for constant torque
applications.

[Square] pattern is used where variable torque is
required. This pattern maintains squared volts/hertz

ratio. This pattern is appropriate for fans, pumps, etc.
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[User V/F] pattern is used for special applications.
Users can adjust the volts/frequency ratio according
to the application. This is accomplished by setting
the voltage and frequency, respectively, at four
points between starting frequency and base
frequency. The four points of voltage and frequency
are set in FU1-30 through FU1-37.

Output Voltage
A
100%

_ Output
" Frequency

\ Freq. Base

[VIF Pattern: ‘Linear’]

Output Voltage

A
100%
_ Output
\ " Frequency
Freq. Base
[VIF Pattern: ‘Square’]
Output Voltage
A
100%
FU1-37
FU1-35
FU1-33
FU1-31 .
o  Output
Fut-30/ FU1-36 ’\ Frequency
FU1-32 FU1-34 Freq. Base

[V/IF Pattern: ‘User V/IF’]
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FU1-30 ~ FU1-37: User VIF Frequency and Voltage || |Re/ated Functions:  FU1-21 [Base Frequency]

FU1-22 [Starting Frequency]
FU1-29 [Volts/Hz Pattern]

FUl» User freq 1
30 15. 00 Hz 30 15.00
FU1-38: Output Voltage Adjustment
Factory Default: 15. 00 Hz 19.00 ‘ P g J
FUl»Volt control
0 38 100
FUl» User volt 1 38 100.0 %
31 25 % 81 25
0 Factory Default; 100.0 % 100
Factory Default: 25 % 25
/ ° This function is used to adjust the output voltage of
[ the inverter. This is useful when using a motor with a
O lower rated voltage than the main input voltage.
0 When this is set at 100%, inverter outputs its rated
voltage.
FUl» User freq 4
36 15.00
36 60.00 Hz Output Voltage
F Default: . . 0
actory Default 60. 00 Hz 15.00 100%
FUl» User volt 4 N When set at 50%
37 100 % 31 100 50% :
Factory Default: 100 % 100
> Output
These functions are available only when ‘User V/F’ \ Frequency
is selected in FU1-29 [V/F pattern]. Users can make FU1-21 [Base Freq]
the custom V/F pattern by setting four points
between FU1-22 [Starting Frequency] and FU1-21 = Note: The inverter output voltage does not
[Base Frequency]. exceed the main input voltage, even though FU1-
38 is set at 110%.
Output Voltage
A
100% FU1-39: Energy Save Level
FU1-37
FUl1» Ener save
FU1-35 39 & 0 % 39 0
FU1-33 >
FU1-31 / Factory Default: 0 % 0
,. Output
FU1-30 / FU1-36 \ Frequency This function is used to reduce the output voltage in
FU1-32 FU1-34 Freq. Base applications that do not require high torque and
current at its steady speed. The inverter reduces its
[User VIF] output voltage after accelerating to the reference
frequency (steady speed) if the energy save level is
= Note: When the ‘User V/F’ is selected, the torque boost of set at 20%. This function may cause over-current trip
FU1-26 through FU1-28 is ignored. due to the lack of output torque in a fluctuating load.

This function does not work with 0% set point value.
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Output Voltage

A

100%

80%

_ Output

\ Reference Frequency

" Frequency

(Steady Speed)

[When Energy Save Level is set at 20%]

= Note: This function is not recommended for a large load or
for an application that need frequent acceleration and

deceleration.

= Note: This function does not work when ‘Sensorless’ is
selected in FU2-40 [Control Mode].

FU1-50: Electronic Thermal (Motor i2t) Selection
FU1-51: Electronic Thermal Level for 1 Minute
FU1-52: Electronic Thermal Level for Continuous
FU1-53: Electronic Thermal Characteristic (Motor

type) selection

These functions are to protect the motor from
overheating without using additional thermal
overload relay. Inverter calculates the temperature
rising of the motor using several parameters and
determines whether or not the motor is overheated.
Inverter will turn off its output and display a trip
message when the electronic thermal feature is

activated.

FUl1» ETH sel ect

50 --- No -

This is the reference current when the inverter
determines the motor has overheated. It trips in one
minute when 150% of rated motor current
established in FU2-33 flows for one minute.

= Note: The set value is the percentage of FU2-33 [Rated

Motor Current].
FUl» ETH cont
52 100 % 92 100
Factory Default: 100 % 100

This is the current at which the motor can run
continuously. Generally, this value is set to ‘100%’
and which means the rated motor current set in FU2-
33. This value must be set less than FU1-52 [ETH
Imin].

= Note: The set value is the percentage of FU2-33 [Rated
Motor Current].

Load Current [%]

A
FU1-51
[ETH 1min]
FU1-52
[ETH cont]
: > Trip Time
1 minute
[Motor i2t Characteristic Curve]
FUl» Mot or type
53 Sel f - cool a3 0
Factory Default; Sel f - cool 0

Factory Default:

No

This function activates the ETH parameters by

setting “Yes’.

FUL» ETH 1min
51

150 %

a1 150

Factory Default:

150 %

150
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To make the ETH function (Motor i’t) work correctly,
the motor cooling method must be selected correctly
according to the motor.

[Self-cool] is a motor that has a cooling fan
connected directly to the shaft of the motor. Cooling
effects of a self-cooled motor decrease when a motor
is running at low speeds. The motor current is
derated as the motor speed decreases.
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[Forced-cool] is a motor that uses a separate motor to
power a cooling fan. As the motor speed changes, the
cooling effects doe not change.

Output Frequency
100%A /Forced-Cool
95%
Self-Cool
65%
20Hz 60Hz >

[Load Current Derating Curve]
= Note: Despite the motor current changing frequently due to
load fluctuation or acceleration and deceleration, the
inverter calculates the it and accumulates the value to
protect the motor.

| Related Functions:  FU2-33 [Rated Motor Current]

FU1-54: Overload Warning Level
FU1-55: Overload Warning Time

FUl» OL | evel
54 150 % o4 150
Factory Default; 150 % 190
FUl» OL time
55 10. 0 sec 99 10.0
Factory Default: 10. 0 sec 100

The inverter generates an alarm signal when the
output current has reached the FU1-54 [Overload
Warning Level] for the FU1-55 [Overload Warning
Time]. The alarm signal persists for the FU1-55 even
if the current has become the level below the FU1-54.

Multi-function output terminal (AXA-AXC) is used
as the alarm signal output. To output the alarm signal,
set I/0 44 [Multifunction Auxiliary Contact Output]
to ‘OL’.

== Note: Inverter is not tripped by this function.
== Note: The set value is the percentage of FU2-33 [Rated
Motor Current].

Output Current
A

FU1-54
[OL Level]

Time

A\ 4

T (I
LT T

FU1-54
[OL Level]

AXA-AXCT ON

> —Pp
t1 t1

t1: FU1-55 [Overload Warning Time]

Time

A\ 4

&
|

[Overload Warning]

Related Functions: FU2-33 [Rated Motor Current]
1/0-44 [Multi-function Auxiliary Contact

Output]

FU1-56: Overload Trip Selection
FU1-57: Overload Trip Level
FU1-58: Overload Trip Delay Time
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FUL» OLT sel ect

56 --- Yes --- 96 1
Factory Default: Yes 1
FUL» OLT | evel

57 180 % 9 180
Factory Default: 180 % 180
FUl» OLT tine

58 60.0 sec a8 60.0
Factory Default: 60. 0 sec 60.0

Inverter cuts off its output and displays fault message
when the output current persists over the FU1-57
[Overload Trip Level] for the time of FU1-58
[Overload Trip Time]. This function protects the
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inverter and motor from abnormal load conditions.

= Note: The set value is the percentage of FU2-33 [Rated
Motor Current].

Output Current

A

FU1-57
[OLT Level]

> Time

FU1-57
[OLT Level]

FU1- 58 [OLT Time]

Output F
Ut Frequency

> Time

[Overload Trip Operation]

| Related Functions:  FU2-33 [Rated Motor Current]

FU1-59: Stall Prevention Mode Selection (Bit set)
FU1-60: Stall Prevention Level

FUL» Stall prev.
59 000 99 000
Factory Default: 000 000

This bit set parameter follows the conventions used
in I[/O-15 and I/O-16 to show the ON (bit set) status.

FUl» Stall [evel
60 150 % 60 150
Factory Default: 150 % 130

This function is used to prevent the motor from
stalling by reducing the inverter output frequency
until the motor current decreases below the stall
prevention level. This function can be selected for

each mode of acceleration, steady speed, and
deceleration via bit combination.

== Note: The set value is the percentage of FU2-33 [Rated
Motor Current].

FU1-59 [Stall Prevention Mode Selection]

Setting Range | ;¢ 5 Description

3rd bit | 2nd bit | 1st bit
0 0 1 001 Stall Pre\{entlon during
Acceleration
0 1 0 010 Stall Prevention during Steady
Speed
1 0 0 100 Stall Prevgntlon during
Deceleration

When FU1-59 is set to “111’, stall prevention works during
accelerating, steady speed and decelerating.

=~ Note: The acceleration and deceleration time may take
longer than the time set in DRV-01, DRV-02 when Stall
Prevention is selected.

= Note: If stall prevention status persists, inverter may stop
during acceleration.

| Related Functions: FU2-33 [Rated Motor Current]

Output Current
A

FU1-60
[Stall Level]

> Time

il I
| L
FU1-60
[Stall level]

Output Frequency
A

> Time

[Stall Prevention during Acceleration]
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Output Current

A
FU1-60

[Stall Level]

FU1-60
[Stall Level]

Output Frequency
A

> Time

[Stall Prevention during Steady Speed]

DC Link Voltage
A
390vVDC or‘ /L
680V DC AN
> Time
Output Frequency
A
> Time

[Stall Prevention during Deceleration]

FU1-99: Return Code (7-Segment Keypad)

Factory Default: 0

This code is used to exit a group when using a 7-

segment keypad. After pressing PROG/ENT] key, set
the value to ‘1’ and press the PROG/ENT| key again to

exit.

Related Functions: FU2-99 [Return Code]
1/0-99 [Return Code]
EXT-99 [Return Code]
COM-99 [Return Code]
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Blank Page
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5.3 Function 2 Group [FU2] [Fault Contents]
. Keypad Display
FU2-00: Jump to desired code # | — LCD 7-Segment
Over-Current 1 Over Current 1 oe
FU2» Junp code Over-Voltage Over Vol t age ov
00 1 External Trip Input A Ext er nal - A EXTA
Emergency Stop
Factory Default: 1 (Not Latched) BX BX
Low-Voltage Low Vol t age v
Jumping directly to any parameter code can be Fuse Open Fuse Open FUSE
acc.omplisl}ed b}{ entering the.desired code number. Ground Fault G ound Faul t P
This code is available only with LCD keypad. Over-Heat on Heat sink Over Heat oH
Electronic Thermal Trip E- Ther mal ETH
: . Over-Load Trip Over Load oLt
FU2-01: Previous Fault History 1 inverter HIW Fault
FU2-02: Previous Fault History 2 - EEP Error
FU2-03: Previous Fault History 3 - ADC Offset HW Di ag HW
FU2-04: Previous Fault History 4 -IVVE;gG Ercr)or
FU2-05: Previous Fault History 5 'EX’;m:f‘T*ri pli”ut . =~ —
FU2-06: Erase Fault History il ternal- EXTE
Over-Current 2 Arm Short ASHT
FU2» Last trip-1 Option Error Option OPT
o1 None 01 0 Output Phase Loss Phase Qpen PO
S—— = 5 Inverter Over-Load Inv. O.T 1oLT
actory Default: ne
0 = Note: There are WDOG error, EEP error, and ADC Offset
0 for the inverter Hardware Fault, and the inverter will not
0 reset when H/W fault occurs. Repair the fault before turning
on the power.
FU2» Last trip-5 = Note: When multiple faults occur, only the highest-level
05 None 05 0 fault will be displayed.
Factory Default: None 0 Related Functions: DRV-12 [Fault Display] displays current

This code displays up to five previous fault (trip)

status of the inverter. Use the , A]and W] key

before pressing the RESET| key to check the fault
content(s), output frequency, output current, and
whether the inverter was accelerating, decelerating,

or in constant speed at the time of the fault occurred.

Press the key to exit. The fault content will be
stored in FU2-01 through FU2-05 when the RESET]
key is pressed. For more detail, please refer to
Chapter 7.

fault status.

FU2» Erase trips
06 --- No ---

No

Factory Default:
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This function erases all fault histories of FU2-01 to
FU-05 from the memory.
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FU2-07: Dwell Frequency

FU2-08: Dwell Time

FU2» Dwel | freq

07 5.00 Hz 07 2.00
Factory Default: 5.00 Hz 9.00
FU2» Dwnel |l tinme

08 0.0 sec 08 0.0

Factory Default: 0.0 sec 0.0

This function is used to output torque in an intended
direction. It is useful in hoisting applications to get
enough torque before a releasing mechanical brake.
If the dwell time is set at ‘0, this function is not
available. In dwell operation, the inverter outputs AC
voltage not a DC voltage.

== Note: DC Injection Braking does not output torque to an
intended direction. It is just to hold the motor.

Output Frequency
A
FU1-07
> Time
t1 t1: FU2-08 [Dwell Time]
Output Current
A
m Time
Run Command
\ H
FX-CM ON I—; Time
Mechanical
Brake Release |_} Time

[Dwell Operation]
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\ FU2-10 ~ FU2-16: Frequency Jump

FU2» Junp freq
oL e 10 0
Factory Default: No 0
FU2» jump lo 1
11 10. 00 Hz L 10.00
Factory Default: 10. 00 Hz 10.00
FU2» jump H 1
12 15. 00 Hz 12 15.00
Factory Default: 15. 00 Hz 15.00
O
O
FU2» jump lo 3
15 30. 00 Hz 15 30.00
Factory Default: 30.00 Hz 30.00
FU2» junp H 3
16 35.00 Hz 16 35.00
Factory Default: 35.00 Hz 39.00

To prevent undesirable resonance and vibration on
the structure of the machine, this function locks out
the potential resonance frequency from occurring.
Three different jump frequency ranges may be set.
This avoidance of frequencies does not occur during
accelerating or decelerating. It only occurs during
continuous operation.

Output Frequency

Freq. Max
FU2-12
FU2-11

FU2-14
FU2-13

FU2-16
FU2-15

Reference
" Frequency

10Hz 20Hz 30Hz

[Frequency Jump]
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== Note: When the reference frequency is set inside the jump
frequency, the output frequency goes to the frequency
marked by “®” symbol.

== Note: If one frequency jump range is required, set all ranges
to the same range.

FU2-17: Start Curve for S-Curve Accel/Decel
Pattern

FU2-18: End Curve for S-Curve Accel/Decel
Pattern

FU2» Start Curve

17 40 % 1 40
Factory Default: 40% 40
FU2» End Curve

18 40 % 18 40
Factory Default: 40% 40

This parameter is used to adjust the Accel and Decel
pattern when ‘S-Curve’ is selected in FU1-05 and
FU1-06 respectively. To use this function, the
Reference Frequency for Accel and Decel set in
FU2-70 should be set to ‘Delta freq’.

Output Frequency
A
/ \ Max. Freq./2
» Time
FU2-17 FU2-18 | FU2-17 FU2-18
Linear Linear
[SOCurve Adjustment]

Actual Accel Time = DRV-01 + (DRV-01 * FU2-17)/2 +
(DRV-01*FU2-18)/2

Actual Decel Time = DRV-02 + (DRV-02 * FU2-17)/2 +
(DRV-02*FU2-18)/2

Ex) If DRV-10: 1 sec, FU2-17: 40%, FU2-18: 20%,
Actual Accel Time =1 sec + (1sec*0.4)/2 +
(1sec*0.2)/2=1.3 sec

FU2-19: Input/Output Phase Loss Protection (Bit
Set)

FU2» Trip sel ect
19 00 19 00
Factory Default: 00 00

This function is used to cut the inverter output off in
case of phase loss in either input power or inverter
output.

FU2-19 [Phase Loss Protection Select]

Setting Range I
ond bitg 7st bgit FU2-19 Description
0 0 00 |Phase loss protection does not work
0 1 01 |Protect inverter from output phase loss
1 0 10 |Protect inverter from input phase loss
1 1 11 Protect inverter from input and output
phase loss

| Related Functions: FU2-22 to FU2-25 [Speed Search]

| FU2-20: Power ON Start Selection

FU2»Power - on run
0 o Mo .. 20 0
Factory Default: No 0
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If FUN-20 is set to ‘No’, restart the inverter by
cycling the FX or RX terminal to CM terminal after
power has been restored.

If FUN-20 is set to ‘Yes’, the inverter will restart
after power is restored. If the motor is rotating by
inertia at the time power is restored, the inverter may
trip. To avoid this trip, use ‘Speed Search’ function
by setting FU2-22 to “‘1xxx’.
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Input Power
A
> Time
Output Frequency
A ——
> Time

FX-CM ON | ON

> Time
[Power ON Start: ‘No’]
Input Power
A
> Time
Output Frequency
A
> Time
\
FX-CM ON | > Time

[Power ON Start: ‘Yes']

= Note: In case of using ‘Power ON Start’ to ‘Yes’, make sure
to utilize appropriate warning notices to minimize the
potential for injury or equipment damage.

| Related Functions: FU2-22 ~ FU2-25 [Speed Search]

inertia at the time power is restored, the inverter may
trip. To avoid this trip, use ‘Speed Search’ function
by setting FU2-22 to ‘xx1x’.

Output Frequency
A

> Time
A 'Em s
EX.CM ON | ON |, fime
RST-CMT ON > Time
[Reset restart: ‘No’]
Output Frequency
A
> Time
A !
FX-CM ON > Time
RST-CMT ON > Time

[Reset restart: ‘Yes]

= Note: In case of using ‘Reset Restart’ to ‘Yes’, make sure to
utilize appropriate warning notices to minimize the potential
for injury or equipment damage.

| FU2-21: Restart After Fault Reset

| Related Functions: FU2-22 ~ FU2-25 [Speed Search]

FU2» RST restart
L N 2 0
Factory Default: No 0

FU2-22: Speed Search Selection (Bit Set)

FU2-23: Current Limit Level During Speed Search
FU2-24: P Gain During Speed Search

FU2-25: | Gain During Speed Search

If FU2-21 is set to “Yes’, inverter will restart after
the RST (reset) terminal has been reset a fault.

If FU2-21 is set to “No’, restart the inverter by
cycling the FX or RX terminal to CM terminal after
the fault has been reset. If the motor is rotating by

FU2»Speed Search

22 0000 22 0000

Factory Default: 0000 0000
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FU2» SS Sup- Curr

23 100 % 23 100
Factory Default: 100 % 100
FU2» SS P-gain

24 100 24 100
Factory Default: 100 100
FU2» SS | -gain

25 1000 25 1000
Factory Default: 1000 100

This function is used to permit automatic restarting
after Power ON, Fault Reset, and Instant Power
Failure without waiting for the motor to stop.

The speed search gain should be set after considering
the inertia moment (GD?) and magnitude of torque of
the load. FU2-37 [Load Inertia] must be set at the
correct value to make this function operate correctly.

FU2-22 [Speed Search Select]

Setting Range

4% it | 31 bit | 21 bit | 1% bit Description

0 0 0 0 |[Speed search function does not work

0 0 0 1 |Speed search during Accelerating

Speed search during a Fault Reset
restarting (FU2-21) and Auto restarting
(FU2-26)

0 0 1 0

Speed search during Instant Power

0 1 0 0 Failure restarting.

FU2-25 [I Gain] is the Integral gain used for speed
search. Set this value according to load inertia set in
FU2-37.

Input P(jl/ver
> Time
Motor Speed
A
> Time
Output Frequency
A
> Time
Output Voltage
A
> Time

[Speed Search Operation]

Speed search during Power ON

L0 01 0 sarting (FU2-20)

When FU2-22 is set to “1111’, Speed Search works for all
conditions.

FU2-22 [Speed Search Selection] selects the speed
search function.

FU2-23 [Current Limit Level] is the current that the
inverter limits its current rise during speed searching.
(The set value is the percentage of FU2-33 [Rated
Motor Current])

FU2-24 [P Gain] is the proportional gain used for
speed search. Set this value according to load inertia
set in FU2-37.

Related Functions:  FU2-20 [Power ON Star]
FU2-21 [Restart after Fault Reset]
FU2-26 ~ FU2-27 [Auto Restart]

FU2-30 ~ FU2-37 [Motor Parameters]

FU2-26: Number of Auto Restart Attempt
FU2-27: Delay Time Before Auto Restart

FU2»rRet ry nunber
26 0 26 0
Factory Default: 0 0
FU2»rRet ry del ay
27 1.0 sec 2 10
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Factory Default: 1.0 sec 10

This function is used to allow the inverter to reset
itself for a selected number of times after a fault has
occurred. The inverter can restart itself automatically
when a fault occurs. To use the speed search function
during auto restarting set FU2-22 to ‘xx1x’. See
FU2-22 ~ FU2-25.

When an under voltage (LV) fault, inverter disable
(BX) or Arm short occurs, the drive does not restart
automatically.

Output Frequency

A

t: FU2-27

> Time

15t Faul 24 Fault

Restart with Restasrt with
Speed Search  Speed Search

==~ Note: Inverter decreases the retry number by one as a fault
occurs. When restarted without a fault during 30 seconds,
the inverter increases the retry number by one.

FU2-30: Rated Motor Selection
FU2-31: Number of Motor Pole
FU2-32: Rated Motor Slip
FU2-33: Rated Motor Current
FU2-34: No Load Motor Current
FU2-36: Motor Efficiency
FU2-37: Load Inertia

related parameters are changed automatically
according to motor capacity. The motor related
parameters are FU2-32 [Rated Motor Slip], FU2-33
[Rated Motor Current], FU2-34 [No Load Motor
Current], FU2-42 [Stator Resistance], FU2-43 [Rotor
Resistance], and FU2-44 [Leakage Inductance].

If you know the motor parameters, set the values in
the relevant codes for better control performance.

FU2» Pol e number
31 4 31 4
Factory Default: 4 [}

This is used to display the motor speed. If you set
this value to 2, inverter will display 3600 rpm instead
1800rpm at 60Hz output frequency. (See motor
nameplate)

FU2» Rated-Slip
32 3.00 Hz 32 3.00
Factory Default: 3.00 Hz 3.00

This is used in ‘Slip Compensation’ control. If you
set this value incorrectly, motor may stall during slip
compensation control. (See motor nameplate)

FU2» Rated-Curr
33 3.6 A 33 3.6
Factory Default: 3.6 A 36

(This value is set according to the motor capacity set in FU2-30)

This is very importance parameter that must be set
correctly. This value is referenced in many other
inverter parameters. (See motor nameplate)

If you do not set these values, inverter will use its
default values.

FU2»Mbt or sel ect
30 0. 75kW 30 0
Factory Default: 0.75 kW 0

(This value is set according to the model number before shipping)

This parameter sets the motor capacity. Other motor
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FU2» Nol oad- Curr
34 1.8 A 34 18
Factory Default: 1.8 A 18

(This value is set according to the motor capacity set in FU2-30)

This parameter is only displayed when ‘Slip
Compen’ is selected in FU2-40 [Control Method].

This function is used to maintain constant motor
speed. To keep the motor speed constant, the output
frequency varies within the limit of slip frequency set
in FU2-32 according to the load current. For example,
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when the motor speed decreases below the reference
speed (frequency) due to a heavy load, the inverter
increases the output frequency higher than the
reference frequency to increase the motor speed. The
inverter increases or decreases the output by delta
frequency shown below.

Output current — No load current
Delta _

Freq.

x Rated Slip
Rated current — No load current

Output frequency = Reference freq. + Delta freq.

FU2» Efficiency
36 72 % 36 n
Factory Default: 72% 12

(This value is set according to the motor capacity set in FU2-30)

This value is used for calculating the output wattage
when FU2-72 is set to ‘Watt’.

FU2»l nertia rate
37 0 31 0
Factory Default: 0 0 |

This parameter is used for sensorless control,
minimum Accel/Decel, optimum Accel/Decel and
speed search. For better control performance, this
value must be set as exact as possible.

Set ‘0’ for loads that has load inertia less than 10
times that of motor inertia.

Set ‘1’ for loads that have load inertia about 10 times
that of motor inertia.

‘ FU2-39: Carrier Frequency

FU2»Carrier freq
39 15.0 kHz 39 3.0
Factory Default: 5.0 9.0 |

This parameter affects the audible sound of the motor,
noise emission from the inverter, inverter
temperature, and leakage current. If the ambient
temperature where the inverter is installed is high or

other equipment may be affected by potential
inverter noise, set this value lower.

This is also used to avoid a induced resonance in the
machine or motor.

= Note: If this value must be set higher than 10 kHz, derate
the load current by 5% per 1 kHz.

FU2-40: Control Method Selection

FU2»Cont rol node
40 VI'F 10 0
| Factory Default: V/ F 0 |
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This is to select the control method of inverter.

Setting Range -
LcD 7-5eg Description
VI F 0 |Volts/Hz Control
Slip conpen 1  |Slip compensation operation
PI D 2  |PID feedback operation
Sensor | ess 3 |[Sensorless Control

[V/F]: This parameter controls the voltage/frequency
ratio constant. It is recommended to use the torque
boost function when a greater starting torque is
required.

| Related Functions: FU2-26 ~ FU2-28 [Torque Boost]

[Slip compen]: This function is used to maintain
constant motor speed. To keep the motor speed
constant, the output frequency varies within the limit
of slip frequency set in FU2-32 according to the load
current. For example, when the motor speed
decreases below the reference speed (frequency) due
to a heavy load, the inverter increases the output
frequency higher than the reference frequency to
increase the motor speed. The inverter increases or
decreases the output by delta frequency shown below.

Output current — No load current
Delta _ P

Freq.

x Rated Slip
Rated current — No load current

Output frequency = Reference freq. + Delta freq.
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= Note: Motor parameters must be set correctly for better
performance of control.

| Related Functions: FU2-30 ~ FU2-37 [Motor Parameters]

[Sensorless]: This function estimates the motor
speed without using a sensor, and controls the
magnetic flux and the torque. Use this function when
additional torque is needed for starting and at low
speeds, or when the load fluctuates severely.

In case of not using standard motor, auto tuning must
be conducted in FU2-41 [Auto tuning] before
starting.

= Note: Motor parameters must be set correctly for better
performance of control.

Related Functions: FU2-30 ~ FU2-37 [Motor Parameters]
FU2-41 ~ FU2-44 [Motor Constants]

FU2-45 ~ FU2-46 [Sensorless Pl Gain]

Conditions for Sensorless Control

Conditions for sensorless control is as follows. If one of the
following conditions is not satisfied, the inverter may
malfunction with insufficient torque, irregular rotation, or
excessive motor noise. It is recommended to use V/F
control.

[0 Use a motor capacity that is equal to or one
horsepower level lower than the inverter capacity.
Two different motor parameters can be set for one
inverter, but use only one motor parameter for
sensorless control.

Utilize the auto tuning feature in FU2-41 [Auto tuning]
before starting.

Set appropriate values for the electronic thermal
function, the overload limit function and the stall
prevention. The set values should not exceed 150%
of the rated motor current.

When FU1-02 [Frequency Mode] is set to “V1”, “I", or
“V1+I, eliminate any potential noise influence with
the frequency reference.

Pole number of the motor should be 2 pole, 4 pole, or
6 pole.

The distance between the inverter and the motor
should not exceed 100m (328 ft).

O

Precautions When Using Sensorless Control
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Forced-cooling should be used for the motor when
the average operating speed is under 20Hz and more
than 100% load is used constantly.

The motor may rotate 0.5% faster than the maximum
speed if the motor temperature does not reach
normal operating temperature.

The performance can be improved during
regeneration for systems with frequent acceleration
and deceleration operations by installing the DB
(Dynamic Brake) braking unit option.

Utilize the auto-tuning feature when the motor
reaches normal temperature (average temperature
where the motor normally operates).

Output torque may be reduced when an output filter
option is used between the inverter and the motor.
Speed change is more frequent than the V/F control.
If the speed changes excessively when the FU2-39
[Carrier Frequency Selection] is set to a value more
than 10kHz, change the setting to 5~10kHz.

Over current fault can occur if the FU2-42 [Stator
Resistance (Rs)] is set to a value more than twice the
auto tuned value

Applications Suitable for Sensorless Control
[0 When a large starting torque is needed

L0 When load changes frequently

O When sufficient low speed torque is needed

Tuning Method for Sensorless Control

OO Adjust the FU2-42 [Stator Resistance (Rs)] value
larger or smaller by 5% units if the current is larger or
smaller than that of V/F control with small load.
Adjust the FU2-43 [Rotor Resistance (Rr)] value
larger or smaller by 5% units if the speed is faster or
slower than that of V/F control with small load.

Adjust the FU2-43 [Rotor Resistance (Rr)] value
larger or smaller by 5% units if the average speed is
fast or slow when load is applied.

O

O
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FU2-41: Auto Tuning

FU2-42: Stator Resistance (Rs)
FU2-43: Rotor Resistance (Rr)
FU2-44: Leakage Inductance (Lsigma)

FU2» Aut o tuning
a e M 0
Factory Default: No 0

The auto tuning function automatically measures the
motor parameters needed for sensorless control such
as stator resistance, rotor resistance, and leakage
inductance when the FU2-40 [Control Method
Selection] is set to ‘Sensorless’. The motor does not
rotate during auto tuning so there is no need to
separate the motor from the system.

= Note: The rated current of the motor on the nameplate
must be entered before auto tuning.

== Note: The motor parameter values change with
temperature change, so auto tuning is to be conducted after
the temperature of the motor is stabilized.

== Note: user can set the motor parameters (Rs, Rr, Lsigma).

FU2» Rs
42 0. 026 ohm 12 0.026
Factory Default: 0.026 ohm 0.026 |

This code displays the stator resistance of the motor.

FU2-45: P Gain for Sensorless Control
FU2-46: | Gain for Sensorless Control

FU2» SL P-gain
45 32767 % 3216
| Factory Default: 32767 3216 |

SL P-gain is the proportional gain of speed controller.
If this value is set high, you can get fast speed
response characteristic. However, if this value is set
too high, the steady state characteristics may become
unstable.

FU2» SL | -gain
46 3276 16 3216
Factory Default: 3276 3216 |

SL I-gain is the integral gain of speed controller. If
this value is set low, you can get better transient
response characteristic and steady state characteristic.
However, if this value is set too low, there may be an
overshoot in speed control.

= Note: The response time of a system is affected by the load
inertia. For better control performance, set the FU2-37
[Load Inertia] correctly.

FU2-30 ~ FU2-37 [Motor Parameters]
FU2-40 [Control Method]

Related Functions:

FU2» Rr
43 0. 053 oh 3 0.053 ; ;
: ohm | FU2-47: PID Operation Selection |
Factory Default: 0. 053 ohm 0.053 |
FU2»Proc Pl node a7 0
This code displays the rotor resistance of motor. 47 --- No ---
FU2» Lsi gna | Factory Default: No 0 |
44 80893 nH " 8.893
This code selects the PID control.
Factory Default: 8.893 nH 8.893 | For HVAC or Pump applications, the PID control

This code displays the leakage inductance of motor.

FU2-30 ~ FU2-37 [Motor Parameters]
FU2-40 [Control Method]

Related Functions:

can be used to adjust the actual output by comparing
a feedback with a ‘Set-point’ given to the inverter.
This ‘Set-point’ can be in the form of Speed,
Temperature, Pressure, Flow level, etc. The ‘Set-
point’ and the feedback signals are provided
externally to the inverter analog input terminals V1,

V2 or I. The inverter compares the signals in
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calculating ‘total-error’ which is reflected in the
inverter output.
Please see FU2-50 to FU2-54 for more detail.

= Note: PID control can be bypassed to manual operation
temporarily by defining one of the multifunction input
terminals (P1~P3) to “Open-loop”. The inverter will change
to manual operation from PID control when this terminal is
ON, and change back to PID control when this terminal is
OFF.

Related Functions: DRV-04 [Frequency Mode]

1/0-01 to 1/0-10 [Analog Signal Setting]
1/0-12 to 1/0-14 [Multi-Function Input]
EXT-15 to EXT-21 [Pulse Input Setting]

FU2-50 to FU2-54 [PID Feedback]

FU2-48: PID Reference Frequency Selection
FU2-49: PID Reference Mode Selection
FU2-50: PID Output Direction Selection

FU2» PI D Ref
48 Ramp freq. 48 0
| Factory Default: No 0 |

This code selects reference frequency for PID control.

[Ramp Freq]: PID control references frequency with
Accel and Decel pattern and time.

[Target Freq]: PID control references frequency
without Accel and Decel pattern and time.

FU2»PI D Ref Mbde
49 Freq node 49 0
|Factory Default: Freq node 0 |

This code selects reference input for PID control.

[Freq Mode]: PID control references signal set in
DRV-04. When selected other than ‘Freq mode’, PID
control references the selected signal regardless the
selection in DRV-04.

FU2» PID Qut Dir
50 Ranp Freq. a0 0
Factory Default: Ranp Freq. 0 |

This code selects the direction of output value of PID
controller. The output value is added to reference
frequency.

FU2-51: PID Feedback Signal Selection
FU2-52: P Gain for PID Control

FU2-53: | Gain for PID Control

FU2-54: D Gain for PID Control

FU2-55: High Limit Frequency for PID Control
FU2-56: Low Limit Frequency for PID Control

FU2» PID F/ B
51 | o1 0
| Factory Default: I 0

Select the feedback signal for PID control. This can
be set one of ‘I’, “V1’, ‘V2’ according to the signal
(current or voltage) and the terminal (V1 or V2).

FU2» PID P-gain
52 300.0 % 92 300.0
|Factory Default: 300.0 % 300.0

Set the proportional gain for PID control. When P-
Gain is set at 100% and I-Gain at 0.0 second, it
means the PID controller output is 100% for 100%
error value.

FU2» PID I-tinme
53 30.0 sec a3 300
|Factory Default: 30.0 sec 300

Set the integral gain for PID control. This is the time
the PID controller takes to output 100% for 100%
error value.

FU2» PID D-tine

54 0.0 s o4 0.0
| Factory Default: 0.0 ns 0.0
Set the differential gain for PID control.

FU2» PID +limt

55 60. 00 Hz 99 60.00
| Factory Default; 60. 00 Hz 60.00
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This is the frequency at which the output frequency
is limited under during PID control.

FU2» PID -limt
56 60. 00 Hz 96 60.00
Factory Default: 60. 00 Hz 60.00 |

This is the frequency at which the output frequency
is limited over during PID control.

FU2-57: PID Output Inversion
FU2-58: PID Output Scale
FU2-59: PID P2 Gain

FU2-60: P Gain Scale

FU2»PI D Qut Inv.
e e 51 0
Factory Default: No 0 |

This code is used to inverter PID controller output.

FU2»PI D Qut Scal e
58 100.0 % 98 100.0
Factory Default. ~ 100.0 % 1000 |

This code sets the scale of PID controller output.

FU2» PID P2-gain
59 100.0 % a9 100.0
Factory Default. ~ 100.0 % 1000 |

This code sets the second P-Gain for PID control.
The second P-Gain is can be selected for PID
controller by setting a multi-function input (I/O-12 ~
1/014 or EXT-02 ~ EXT-04) to ‘Open-loop’.

FU2»P-gai n Scal e
60 100.0 % 60 100.0
|Factory Default: 100.0 % 100.0 |

This code sets the scale of P-Gain and P2-Gain.
(FU2-52, FU2-59)

&5

== PID output value can be set to ‘0’ by setting a
multi-function input terminal (P1 ~ P6) to ‘Open
loop’ in /O-12 ~ 1/O-14 or EXT-02 ~ EXT-04.

= The accumulated value by I-Gain can be set to
‘0’ by setting a multi-function input terminal (P1
~P6) to ‘iTerm Clear’ in I/O-12 ~ I/O-14 or
EXT-02 ~ EXT-04.

[P Control] This is to compensate the error of a
system proportionally. This is used to make the
controller response fast for an error. When P control
is used alone, the system is easily affected by an
external disturbance during steady state.

[I Control] This is to compensate the error of a
system integrally. This is used to compensate the
steady state error by accumulating them. Using this
control alone makes the system unstable.

[PI control] This control is stable in many systems.
If “D control” is added, it becomes the 3™ order
system. In some systems this may lead to system
instability.

[D Control] Since the D control uses the variation
ratio of error, it has the merit of controlling the error
before the error is too large. The D control requires a
large control quantity at start, but has the tendency of
increasing the stability of the system. This control
does not affect the steady state error directly, but
increases the system gain because it has an
attenuation effect on the system. As a result, the
differential control component has an effect on
decreasing the steady state error. Since the D control
operates on the error signal, it cannot be used alone.
Always use it with the P control or PI control.

DRV-04 [Frequency Mode]

FU2-40 [Control Method]

1/0-01 ~ 1/0-10 [Analog Signal Scaling]
EXT-15 ~ EXT-21 [Pulse Input Signals]

Related Functions:
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Process PID Control
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‘ FU2-69: Accel/Decel Change Frequency

‘ FU2-70: Reference Frequency for Accel/Decel

FU2»Acc/ Dec ch F FU2»rAcc/ Dec freq
70 0.00 Hz 10 0 70 Max freq 10 0
Factory Default: 0.00 Hz 0 | |Factory Default: Max freq 0

This function is used to change Accel/Decel ramp at
a certain frequency. This is useful in textile machine
application.

= Note: If the multi-function input terminal (I/0-12 ~ 1/0-14) is
set to XCEL-L’, XCEL-M’, or XCEL-H', The Multi-
Accel/Decel Time (1/0-25 ~ 1/0-38) has the priority.

Max. Frequency Accel/Decel

Output Frequency I:Change
requency

DRV-01 [AccTime] DRV-02 [DecTime]
1/0-25 [Acc Time] - 1/0-26 [Dec Time]
FX

[Accel/Decel Change Operation]

This is the reference frequency for acceleration and
deceleration. If a decided Accel/Decel time from a
frequency to a target frequency is required, set this
value to ‘Delta freq’.

Setting Range
LCD 7-Seg

Description

The Accel/Decel time is the time that
Max freq 0 [takes to reach the maximum
frequency from 0 Hz.

The Accel/Decel time is the time that
takes to reach a target frequency
from a frequency (currently operating
frequency).

Delta freq 1

Related Functions: DRV-01, DRV-02 [Accel/Decel Time]
FU2-71 [Accel/Decel Time Scale]
[/0-25 ~ 1/0-38 [1st ~ 7t Accel/Decel Time]

‘ FU2-71: Accel/Decel Time Scale

FU2» Tinme scale
71 0.1 sec n 01
Factory Default: 0.1 sec 01 |
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This is used to change the time scale.

Related Functions: DRV-01, DRV-02 [Accel/Decel Time]
FU2-70 [Reference Freq. for Accel/Decel]
[/0-25 ~ 1/0-38 [1st ~ 7t Accel/Decel Time]

Setting Range
LCD 7-Seg

Description

The Accel/Decel time is changed by 0.01
0.01 sec 0 [second. The maximum setting range is
600 seconds.

The Accel/Decel time is changed by 0.1

0.1 sec 1 [second. The maximum setting range is
6000 seconds.
The Accel/Decel time is changed by 1
1 sec 2  [second. The maximum setting range is
60000 seconds.
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‘ FU2-72: Power On Display

\ FU2-74. Gain for Motor Speed Display ‘

FU2»Power On di sp FU2» RPM f act or
72 0 n 0 74 100 % L 100
Factory Default: 0 0 | | Factory Default: 100 % 100 |

This code selects the parameter to be displayed first
on keypad (DRV-00) when the power is turned on.

This code is used to change the motor speed display
to rotating speed (r/min) or mechanical speed
(m/min). The display is calculated by following

??ettmg Description equation.
ange
0 DRV-00 [Command Frequency] Rotating speed = 120 x F / P, where F=Output frequency, P=
1 DRV-01 [Acceleration Time] motor pole number
2 DRV-02 [Deceleration Time]
3 DRV-03 [Drive Mode] Mechanical speed = Rotating speed x Motor RPM Display Gain
4 DRV-04 [Frequency Mode]
5 DRV-05 [Step Frequency 1] Related Functions: ngg {lautputs Freq:]ency]
- otor Spee
6 DRV-06 [Step Frequency 2] FU2-31 [Number of Motor Pole]
7 DRV-07 [Step Frequency 3]
8 DRV-08 [Output Current]
9 DRV-09 [Motor Speed]
10 DRV-10 [DC link Voltage FU2-75: DB (Dynamic Braking) Resistor Mode
11 DRV-11 [User Display selected in FU2-73] Selection
12 DRV-12 [Fault Display]
FU2» DB node
75 Int. DB-R L 1
\ FU2-73: User Display selection \ | Factory Default: Int. DB-R 1 |

FU2» User dis
S 0
73 Vol t age
Factory Default: Vol t age 0 |

This code selects the kind of display to be displayed
in code DRV-11.

Setting range -
LCD 7-Seg Description
Vol t age 0 |Displays the output voltage of inverter.
WVt t 1 Displays the output power of inverter.
Tor que 2  |Displays the output torque of inverter.

== Note: The display of ‘Watt’ and ‘Torque’ is approximate
value.

This code is used to protect the DB resistor from
over heating.

Setting Range

LCD

7-Seg

Description

None

This is selected when there is no resistor
connected. At this time, inverter does not
generate DB turn on signal.

This is selected when using the internal

DB resistor. This must be selected for
1~5 HP inverters because they have
internal DB resistor as a default.
Enable Duty (%): 2~3 %

Int. DB-R| 1

Continuous Turn On Time: 5 seconds

Ext. DB-R

Related Functions: DRV-11 [User Display]

This is selected when using an external
DB resistor. This must be selected for
7.5~10 HP inverters. This must be
selected for 1~5 HP inverters in case of
using an external DB resistor.

Enable Duty (%): 0 ~ 30 %

Continuous Turn On Time: 15 seconds
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= The inverter turns the DB turn on signal OFF when the
Continuous Turn On Time expires during dynamic braking,
and an over voltage fault can occur. When this happens,
increase the deceleration time or install an external high-
duty DB resistor.

= Install an exterior high-duty DB resistor when the load
accelerates and decelerates frequently. Set the FU2-75 [DB
Resistor Mode selection] to ‘Ext. DB-R’, and set the FU2-76
[Duty of DB Resistor].

= This does not apply to 15~30 HP inverters. They need the
Optional DB unit to use DB resistor.

\ FU2-76: Duty of DB (Dynamic Braking) Resistor

FU2» DB %D
76 10 % 16 10
|Factory Default: 10 % 10

This must be set when using an external DB resistor.
The duty is calculated by ‘%ED=Decel time * 100 /
(Accel time + Steady speed time + Decel time + Stop
status time)’.

\ FU2-79: Software Version

FU2» S/ W Ver si on
79 Ver 1.05 L 105
Factory Default: Ver. 1.05 105

Displays the software version.

2 Functions 1st Functions Description
FL2-51 DRV-01 Acceleration time
[2nd Acc time] [Acc. time]

FU2-62 DRV-02 Deceleration time
[2nd Dec time] [Dec. time]

FU2-83 FU1-21 Base Frequency

[2nd BaseFreq]  |[Base freq]

FU2-84 FU1-29

[2nd VIF] [VIF Patiern] | VOlts/Hz mode
FU2-85 FU1-27 Forward torque boost
[2nd F-boost] [Fwd Boost]

FL2-86 FU1-28 Reverse torque boost
[2nd R-boost] [Rev Boost]

FU2-87 FU1-60 Stall prevention level
[2nd Stall] [Stall Level]

FU2-88 FU1-51 .
[2nd ETH 1min]  |[ETH 1min] ETH level for 1 minute
FU2-88 FU1-52 .
[2nd ETH con] [ETH con] ETH level for continuous
FL2-90 FU2-33 Motor rated current
[2nd R-Curr] [Rated-Curr]

= The 1t functions are applied if the multifunction terminal is
not defined to ‘2nd Func’ or if it is not ON. The 2 function
parameters are applied when the multifunction input
terminal set to ‘2nd Func’ is ON. Parameters not listed on
the table above are applied to the 2" motor as to the 1st

motor.

= Exchange the motor connection from the 1st motor to the 2nd
motor or the opposite when the motor is stopped. Over
voltage or over current fault can occur when the motor

connection is exchanged during operation.

= The ‘User V/F’ function of FU1-29 [V/F Pattern] is used for
both the 15t motor and the 2" motor.

FU2-91: Parameter Read
FU2-92: Parameter Write

FU2-81 ~ FU2-90: 2nd Motor Related Functions

These functions are displayed only when one of the
multifunction inputs is set at ‘2nd func’ in /O-12 to
/O-14.

When using two motors with an inverter by
exchanging them, different values can be set for the
2" motor by using the multifunction input terminal.
Following table is the 2™ functions corresponding to
the 1* functions.

&9

FU2» Para. read
91 --- No ---
| Factory Default: No

92 ---

FU2» Para. wite
No ---

Factory Default:

No

This is useful for programming multiple inverters to
have same parameter settings. The LCD keypad can



Chapter 5 - Parameter Description [FU2]

read (upload) the parameter settings from the inverter
memory and can write (download) them to other
inverters. This function is only available with LCD

keypad.

v
- %rameter Upload

j///////////////////////////////////%
]

FU2» Par a.
91 --- Yes ---

r ead

| /
oz

>

Parameter Download

1/0 9 |Only Input/Output group is initialized.

EXT 6 |Only External group is initialized.

oM 7 Only Qommumcanon group is
initialized.

APP 8 |Only Application group is initialized.

= Note: FU1-30 ~ FU1-37 [Motor Parameters] must be set
first after initializing parameters.

| FU2-94: Parameter Write Protection

FU2> Para. |ock
94 0 94 0
Factory Default: 0 0

This function is used to lock the parameters from
being changed. When the parameters are locked, the
display arrow changes from solid to dashed line.

o @ d° The lock and unlock code is “12°.
n —] | FU2» Para. wite
S|I===l 92 --- Yes ---
|| mam|| -
e FU2-99: Return Code (7-Segment Keypad)
L 99 0
W_e G Factory Default: 0
This code is used to exit a group when using a 7-
ST keypad. After pressing PROG/ENT| key, set
FU2-93: Parameter Initialize segment keyp Pressiis Y
‘ ‘ the value to ‘1’ and press the PROG/ENT| key again to
FU2» Para. init exit.
93 No 93 0
T - Related Functions: FU1-99 [Return Code]
Factory Default: No 0 /0-99 [Retur Code]

This is used to initialize parameters back to the
factory default values. Each parameter group can be

initialized separately.

EXT-99 [Return Code]
COM-99 [Return Code]

Setting Range i
LCD 7-Seg Description
No 0 Displayed after initializing
parameters.
Al & oups 1 All parameter groups are initialized to

factory default value.

DRV 2  |Only Drive group is initialized.

FUL 3  |Only Function 1 group is initialized.

FU2 4  |Only Function 2 group is initialized.
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5.4 Input/Output Group [I/O]

1/0-00: Jump to Desired Code #

I/ O Junp code
00

1

Factory Default: 1

Jumping directly to any parameter code can be
accomplished by entering the desired code number.
This code is available only with LCD keypad.

1/0-01 ~ 1/0-05: Analog Voltage Input (V1) Signal
Adjustment

This is used to adjust the analog voltage input signal
when the frequency is referenced by the control
terminal ‘V1°. This function is applied when DRV -
04 is set to “V1’ or ‘V1+I". Reference frequency
versus Analog voltage input curve can be made by
four parameters of /0-02 ~ I/O-04.

/O V1 filter
01 10 ns i 10
Factory Default: 10 s 10

This is the filtering time constant for V1 signal input.
Increase this value if the V1 signal is affected by
noise causing unstable operation of the inverter.
Increasing this value makes response time slower.

/0> V1 volt x1
02 0.00 V 02 0.00
Factory Default: 0.00 V 0.00

This is the minimum voltage of the V1 input at
which inverter outputs minimum frequency.

/0> V1 volt yl
03 0.00 Hz 03 0.00
Factory Default: 0.00 Hz 0.00

This is the inverter output minimum frequency when
there is the minimum voltage (I/O-02) on the V1
terminal.

91

/0 V1 volt x2
04 0.00 V 04 10.00
|Factory Default: 10.00 V 10.00 |

This is the maximum voltage of the V1 input at
which inverter outputs maximum frequency.

/0> V1 volt y2
05 60.00 Hz | 09 P
| Factory Defaul: ~~ 60. 00 Hz 6000 |

This is the inverter output maximum frequency when
there is the maximum voltage (I/0-03) on the V1
terminal.

Reference Frequency
A

1/0-05

1/0-03

. Analog Voltage
" Input (V1)

1/0-02 1/0-04

[Reference Frequency vs. Analog Voltage Input, V1 (0 to 10V)]

Related Functions: DRV-04 [Frequency Mode]

FU1-20 [Maximum Frequency]

1/0-06 ~ 1/0-10: Analog Current Input (I) Signal
Adjustment

This is used to adjust the analog current input signal
when the terminal ‘I’ references the frequency. This
function is applied when DRV-04 is set to “V1’ or
V1+I’. Reference frequency versus Analog current
input curve can be made by four parameters of 1/O-
07 ~1/O-10.

/O | filter
06 10 ns 06 10
Factory Default: 10 s 10 |
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This is the filtering time constant for ‘I’ signal input.
If the ‘T’ signal is affected by noise causing unstable
operation of the inverter, increase this value.
Increasing this value makes response time slower.

/O | curr x1
07 4.00 mA 07 4.00
Factory Default: 4.00 mA 4.00 |

This is the minimum current of the ‘I’ input at which
inverter outputs minimum frequency.

Related Functions: DRV-04 [Frequency Mode]

FU1-20 [Maximum Frequency]

\ I/0-11: Criteria for Analog Input Signal Loss

/O Wre broken
11 None Ll 0
| Factory Default: None 0 |

This is to set the criteria for analog input signal loss
when DRV-04 [Frequency Mode] is set to ‘V1°, ‘I’

|0/80 . rOerOy lHZ 08 0.00 or ‘V1+I’. Following table shows the setting value.
Factory Default: 0.00 Hz 0.00 | ?_((e:tlt)ing Rang;e Sog Description
This is the inverter output minimum frequency when None o |Does notcheck the analog input
there is minimum current (I/0-07) on the ‘I’ terminal. 5'9”?'- :
The inverter determines that the
frequency reference is lost when the
170 1 curr x2 09 20.00 half of x1 1 analog input signal is less than half of
09 20.00 mA the minimum value (1/0-02 or 1/0-07).
) The inverter determines that the
Factory Default 20. 00 _rm 2000 | bel ow x1 9 frequency reference is lost when the
.. . s - . analog input signal is less than the
This is the maximum current of the ‘I’ input at which minimum value (1/0-02 or 1/0-07).

inverter outputs maximum frequency.

110 | freq y2
10 60. 00 Hz L L
Factory Default: 60. 00 Hz 60.00 |

This is the inverter output maximum frequency when
there is the maximum current (/O-09) on the ‘I’
terminal.

Reference Frequency
A

I/0-10

1/0-08

. Analog Voltage
" Input (V1)

1/0-07 110-09

[Reference Frequency vs. Analog Current Input, | (4 to 20mA)]
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When the analog input signal is lost, inverter
displays the following table.

Setting Range -
LCD 7-Seg Description
Loss of frequency reference from Option
LoP P |B0ard (DPRAM time out)
Loss of frequency reference from Option
LOR IR Board (Communication fault)
LOV IV |Loss of analog input signal, V1
LA LI |Loss of analog input signal, |
LOX X Loss of frequency reference from Sub-
Board, V2 or ENC

Related Functions: 1/0-48 [Lost command] selects
the operation after determining the loss of frequency
reference.
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The following table shows the selection in I/O-48.

many different applications. The following table
shows the various definitions for them.

Setting Range Description
Setting Range Descriofi LCD 7-Seg
LCD 7-Seg escription Speed- L 0 |Multi-step speed - Low
None g |Continuous operating after loss of Speed- M 1 |Multi-step speed - Mid
frequency reference. Speed-H 2 |Multi-step speed - High
Fr eeRUN 1 Inverter cuts off its output after XCEL- L 3 |Multi-accel/decel - Low
determining loss of frequency reference. XCEL- M 4  |Multi-accel/decel - Mid
Inverter stops by its Decel pattern and XCEL-H 5  [Multi-accel/decel - High
St op 2 Decel time after determining loss of Dc- br ake 6 |DC injection braking during stop
frequency reference. 2nd Func 1 |Exchange to 2 functions
Exchange 8 |Exchange to commercial power line
1/0-49 [Time out] sets the waiting time before - Reser ved- 9 |Reserved for future use
determining the loss of reference signal. Inverter U 10 [Up drive
. & . ghat. ) ) Down 11 |Down drive
v.valts to determine the loss of a reference signal until 3 Wre 12 |3 wire operation
times out. Ext Trip-A | 18 |Externaltrip A
Ext Trip-B 14  |External trip B
= Note: I/0-48 and 1/0-49 also apply when DRV-04 is set to iTerm G ear | 15 |Used for PID control
‘Keypad-1' or ‘Keypad-2’ for determining the loss of Open- | oop 16 57;?1?232 between PID mode and
command frequency. Mai n-dri ve 1 Exchange between Option and
- Inverter
Related Functions: 13/)5\6-204\/[1Fr|equ?r|:/(|:.y.Mode]V " Anal og hold| 18 |Hold the analog input signal
02 [V Inpu vinimum Vo age] XCEL stop 19  |Disable accel and decel
[/0-07 [I Input Minimum Current] .
P Gai n2 20 |Used for PID control
[/O-48 [Lost command] :
1/0-49 [Time out] SEQ L 21 |Sequence operation - Low
SEQ M 22 |Sequence operation - Mid
SEQ H 23 |Sequence operation - High
Manual 2 Exchange between Sequence
1/0-12: Multi-function Input Terminal ‘P1’ Define operation and Manual operation
I/0-13: Multi-function Input Terminal ‘P2’ Define Go step 25 (TAﬂgt%eg;lg Sequence operation
. . ; g uto-
1/0-14: Multi-function Input Terminal ‘P3’ Define ol d step 26 [Hold last step (AUTO-A)
Trv Of. Lo 21 :
I/ P1 dedine . Used for Traverse Operation
12 0 Trv Of.Hi 28
12 Speed- L I nterl ockl 29
I nterl ock2 30 .
Factory Default: Speed- L 0 | Interl ock3 | 31 Used for MMC operation
I nterl ock4 32
/O P2 dedine
13 Speed- M 13 1 [Speed-L, Speed-M, Speed-H]
By setting P1, P2, P3 terminals to ‘Speed-L’, ‘Speed-
Factory Default: Speed- M 1 | M’ and ‘Speed-H’ respectively, inverter can operate
at the preset frequency set in DRV-05 ~ DRV-07 and
70> P3 dedine » " V0-20 ~VO-24.
14 Speed- H . .
The step frequencies are determined by the
Factory Default: Speed- H 2 | combination of P1, P2 and P3 terminals as shown in

Multi-function input terminals can be defined for

the following table.
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Step Parameter | Speed-H | Speed-M | Speed-L
Frequency Code (P3) (P2) (P1)
Step Freqg-0 DRV-00 0 0 0
Step Freg-1 DRV-05 0 0 1
Step Freg-2 DRV-06 0 1 0
Step Freg-3 DRV-07 0 1 1
Step Freg-4 I/0-21 1 0 0
Step Freg-5 1/0-22 1 0 1
Step Freg-6 1/0-23 1 1 0
Step Freq-7 I/0-24 1 1 1

0: OFF, 1: ON

= 1/0-20 [Jog Frequency] can be used as one of the step
frequencies.

= |f the “Jog’ terminal is ON, inverter operates to Jog
frequency regardless of other terminal inputs.

Output Frequency
A /_
\_ > Time
Step i Step i Step i Step i Step : Step : Step : Step Jog
0 1 2 3 4 5 6 7
P1-CM ON ON ON ON > Time
P2-CMT ON OEN S Time
P3-CMT ON S Time
JOG-CMT ON | ;.
A
FX-CM ON > Time
RX-CMT ON S Time

[Multi-Step Frequency Operation]

Related Functions: DRV-05 ~ DRV-07 [Step Frequency]
1/0-20 [Jog Frequency]

1/0-20 ~ 1/0-24 [Step Frequency]

== Note: The frequency for ‘Speed 0’ is determined by DRV-04.

[XCEL-L, XCEL-M, XCEL-H]
By setting P1, P2 and P3 terminals to ‘XCEL-L’,
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‘XCEL-M’ and ‘XCEL-H’ respectively, up to 8
different Accel and Decel times can be used. The
Accel/Decel time is set in DRV-01 ~ DRV-02 and
1/0-25 ~ 1/0-38.

The Accel/Decel time is determined by the
combination of P1, P2 and P3 terminals as shown in
the following table.

Accel/Decel | Parameter | XCEL-H | XCEL-M | XCEL-L
Time Code (P3) (P2) (P1)
Accel Time-0 | DRV-01 0 0 0
Decel Time-0 | DRV-02
Accel Time-1 I/0-25 0 0 1
Decel Time-1 1/0-26
Accel Time-2 I/0-27 0 1 0
Decel Time-2 1/0-28
Accel Time-3 1/0-29 0 1 1
Decel Time-3 1/0-30
Accel Time-4 1/0-31 1 0 0
Decel Time-4 1/0-32
Accel Time-5 1/0-34 1 0 1
Decel Time-5 1/0-35
Accel Time-6 1/0-36 1 1 0
Decel Time-6 1/0-37
Accel Time-7 I/0-38 1 1 1
Decel Time-7 1/0-39
0: OFF, 1: ON
Output Frequency
Ref ]
Freq.
—
7
/// |
Time 0 : Time1:iTime2 : Time3: Time4 : Time 5 : Time 6  Time 7 > Tlme
P1-CM ON ON ON ON > Time
P2-CMT ON o§N s Time
P3-CMI ON > Time
FX-CM ON L} Time

[Multi-Accel/Decel Time Operation]

Related Functions: 1/0-25 ~ 1/0-38 [1st ~7t Accel/Decel Time]
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[Dc-brake]

DC Injection Braking can be activated during
inverter stopped by configuring one of the multi-
function input terminals (P1, P2, P3) to ‘Dc-bake’.
To activate the DC Injection Braking, close the
contact on the assigned terminal while the inverter is
stopped.

[Exchange]

Exchange is used to bypass the motor from the
inverter line to commercial power or the opposite. To
bypass the motor to commercial line, set the
‘Exchange’ function in multi-function output
terminal and ‘INV line’, ‘COMM line’ function in
multi-function output terminal. Speed search
function (FU2-22) is activated automatically during
exchanging operation.

M1

Ine

IRe

0 ™0

MCCB

R
) v
T w
G

Foward RunfStop ~ — FM
————————9° FX
Reverse Run/Stop N
|ReverseRuiSioe 5
RX 56

‘Exchange’

P1

Factory Seting
P2 | ‘Speedl

‘SpeedM’ —
P3| specatt A .

cm c

AC220V Line

Common Terminal

Potentiometer Shield
(1 kohm, 1/2) :

Power supply for AXA
VR speed ignal
+11V, 10mA AXB

Speed signal input
V1 ot

| Speed signal input
4~20mA (2500hm)

5G  Common for
VR VA,

Speed signal Input?

[Wiring to By-Pass Motor to Commercial line]
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Output Frequency NG Speed Search
A e
> Time
A
FX-CM ON |
> Time
‘Exchange’-CMT ON .
> Time
AXA-AXC
COMM line’ ON > Time
A
‘INVline’| ON ON )
> Time
! o
M1 > Time
A
M2| ON ON > Time
“ 2
«—> e > < >
Inverter : Commercial Inverter
Drive Line Drive Drive
t1, t2: 50msec (interlock time)
[Exchanging Sequence]
[Up, Down]

By using the Up and Down function, the drive can
accelerate to a steady speed and decelerate down to a
desired speed by using only two input terminals.

Output Frequency
Freq.A
Max.
> Time
P1-CMA
Up’ O > Time
P2-CMT
‘Down’ QL > Time
A
FX-CM ON > Time
[Up/Down Operation]
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[3-Wire]

This function is for 3-wire start/stop control.

This function is mainly used with a momentary push
button to hold the current frequency output during
acceleration or deceleration.

[FEXTRX ] P2 [ cm |

]
Ff

[Wiring for 3-Wire Operation, P2 set to ‘3-Wire']

Output Frequency
A
Freq.
Max.
> Time
Freq.
max.
A
P2-CM ON > Time
FX-CM|ON > Time
RX-CMT ON | > Time
[3-Wire Operation]

[Ext Trip-A]

This is a normally open contact input. When a
terminal set to ‘Ext Trip-A’ is ON, inverter displays
the fault and cuts off its output. This can be used as
an external latch trip.

[Ext Trip-B]

This is a normally closeed contact input. When a
terminal set to ‘Ext Trip-B’ is OFF, inverter displays
the fault and cuts off its output. This can be used as
an external latch trip.
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[iTerm Clear]

This function is used for PID control. When this
terminal is ON, the accumulated value by I-Gain is
set to ‘0’. Refer to PID Control Block Diagram.

[Open-loop]

This is used to exchange the control mode of inverter

from PID mode (Close Loop) to V/F mode (Open

Loop).

DRV-03 [Drive Mode] and DRV-04 [Frequency

Mode] are applied when the mode has been changed.

= Note: This function can be used only when the inverter is
stopped.

[Main-drive]

When an option board (like RS485, DeviceNet, F-

Net) is installed and used for the frequency setting

and the run/stop command, the inverter operation can

be changed to manual operation using this function

without changing parameters.

FU1-02 [Frequency Mode] and FU1-01 [Drive

Mode] are applied when the mode has been changed.

= Note: this function can be used only when the inverter is
stopped.

[Analog hold]

When there is an analog input signal for frequency
reference and ‘Analog hold’ terminal is ON, inverter
fixes its output frequency regardless of the frequency
reference change. The changed frequency reference
is applied when the terminal is OFF.

This function is useful when a system requires
constant speed after acceleration.

Reference Frequency,

Output frequency Reference Frequency
A Output Frequency
> Time
P1-CMT
‘Analog hold’ ON > Time

[Analog hold Operation]
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[XCEL stop]
Inverter stops accelerating and decelerating when
this terminal is ON.

[P Gain2]

This function is used to change P-Gain during PID
operation. When this terminal is ON, PID controller
changes P-Gain with PID P2-Gian set in FU2-59.
Refer to PID Control Block Diagram.

[SEQ-L, SEQ-M, SEQ-H]

These functions are used for Auto drive (I/0-50).
Five different sequences can be selected according to
the combination of these terminals. Eight step
frequencies, Accel/Decel time and steady speed time
can be set for each sequence. The following table
shows the sequence of selection.

Step Parameter | Speed-H | Speed-M | Speed-L
Frequency Code (P3) (P2) (P1)
Sequence 1 0 0 1
et wos0- |4

I/0-84
Sequence 4 0 1 1
Sequence 5 1 0 1
0: OFF, 1: ON

= Note: The inverter stops after finishing all steps of that
sequence once the Auto (Sequence) operation is started.
To stop the inverter during sequence operation, use ‘BX’
terminal on the control terminal strip.

Related Functions: 1/0-51 ~ 1/0-84 [Sequence Operation]

[Manual]

This is used to exchange the operation mode of
inverter from Auto (Sequence) to manual operation.
DRV-03 [Drive Mode] and DRV-04 [Frequency
Mode] are applied when the mode has been changed.

= Note: This function can be used only when the inverter is
stopped.

[Go step]
This is used to trigger the next step in a sequence of

Auto-B operation.

Related Functions: 1/0-51 ~ 1/0-84 [Sequence Operation]
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[Hold step]
This is used to hold the last step frequency in Auto-A
operation.

Related Functions: 1/0-51 ~ 1/0-84 [Sequence Operation]

Output Frequency
1 Sequence 2
—>

/

" Sequence 1 Sequence 3
SEQ1 / 2F |- /
SEQ2/2F

L} »

\

SEQ3/2F \

SEQ1/1F
> Time

SEQ3/1F

P1-CMA
SEQ-L'

ON

> Time

P2-CM
‘SEQ-M’

P3-CM
‘Go step’ ON

ON > Time

oN PN [N

> Time

» <
<

Minimum 100msec

[‘Go step’ in Auto-B Operation]

Output Frequency
1 Sequence 2
«—»

/

" Sequence 1
SEQ2/2F
SEQ1/2F

SEQ2/ 1F /
SEQ1/1F /

> Time

P1-CM

‘SEQ-L’ ON Time

Y

P2-CM &
‘SEQ-M’ > Time

P3-CM
‘Hold step’

Oh Time

Y

[Hold step’ in Auto-A Operation]
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[Trv Off.Lo]

This function is used to make negative offset during

traverse operation.

/O Qut status

16 0000 0000

16

Related Functions:

APP-06 ~ APP-07 [Traverse Offset]

Factory Default: 0000 |

[Trv Off.Hi]

This function is used to make positive offset during

traverse operation.

Related Functions:

APP-06 ~ APP-07 [Traverse Offset]

[Interlockl, 2, 3,
This function is used for MMC operation. Refer to

MMC operation.

4]

Related Functions:

APP-29 [Inter-Lock Selection]

1/0-15: Terminal Input Status
1/0-16: Terminal Output Status

[/O> In status
15 000000000 15 0000
Factory Defaul: 000000000 |

This code displays the input status of control

terminals. Terminals P4, P5, P6 and Q1, Q2, Q3 are

provided on optional Sub-Board.

[LCD Keypad Display]

Input |JOG| FX | RX | P6 | P5 | P4 | P3 | P2 | P1
Terminals | Bit 8 | Bit 7 | Bit 6 | Bit 5 | Bit 4 | Bit 3 | Bit 2| Bit 1| Bit 0
OFFstatus] 0 | 0 | 0| 0] 0O |JO0O]O0O]O0O]O
ONstatus| 1 [ 1 [ 1 |1 [ 1 [ 1] 1]1]1

[7-Segment Keypad Display]
The ‘JOG’ terminal is not displayed on 7-Segment keypad.

ONstatus —» 59 |
OFF status —» )

X
R U

1

FX RX P6 P5 P4 P3 P2 P1

This code displays the output status of control
terminals.

[LCD Keypad Display]

Output | AXA-AXC | Q3 Q2 Q1
Terminals Bit 3 Bit2 | Bit1 | Bit0
OFF status 0 0 0 0
ON status 1 1 1 1

[7-Segment Keypad Display]
The *JOG’ terminal is not displayed on 7-Segment keypad.

ONstatus —» p P 0 D4
OFF status —» . Dd d L

T

AXA-AXC Q3 Q2 Q1

I/0-17: Filtering Time Constant for Multi-function
Input Terminals

[/OTi Filt Num
17 15 n 19
| Factory Default: 15 19

This is the response time constant for terminal inputs
(JOG, FX, RX, P3, P2, P1, RST, BX). This is useful
where there is a potential for noise. The response
time is determined by ‘Filtering time constant *
0.5msec’.

\ 1/0-20: Jog Frequency

/O Jog freq
20 10. 00 Hz 20 10.00
Factory Default: 10. 00 Hz 10.00

This code sets the jog frequency. See [Speed-L,
Speed-M, Speed-H] in /O-12 ~ /O-14.
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‘ I/0-21 ~ 1/0-24: Step Frequency 4, 5, 6, 7

| 1/0-25 ~ 1/0-38: 15t ~ 7th Accel/Decel Time

/O Step freqg-4 [/O> Acc tine-1
21 40. 00 Hz 21 40.00 25 20. 0 sec 25 20.00
Factory Default: 40.00 Hz 40.00 | |Factory Default: 20.0 sec 200
O 0
O 0
O O
/O Step freqg-7 [/O> Dec tine-7
24 30. 00 Hz 24 30.00 38 20. 0 sec 38 20
Factory Default: 30.00 Hz 30.00 | |Factory Default: 20.0 sec 200

These codes set the step frequencies. These
frequencies are applied when the multi-function
input terminals (P1, P2, P3) select the step. See
[Speed-L, Speed-M, Speed-H] in I/O-12 ~ /O-14.

These codes are applied when the multi-function
input terminals (P1, P2, P3) select the Accel/Decel
time. See [ XCEL-L, XCEL-M, XCEL-H] in [/O-12 ~
/O-14.

Related Functions: DRV-05 ~ DRV-07 [Step Frequency 1 ~ 3]
[/0-12 ~ 1/0-14 [Multi-function inputs]

I/O-17 [Filtering Time Constant]

Related Functions: DRV-01 ~ DRV-02 [Accel/Decel Time]
FU2-70 [Reference Freq. for Accel/Decel]

FU2-71 [Accel/Decel Time Scale]

Output Frequency
A
Speed 3
Speed 2
Speed 1
Speed 0
Speed 4
Speed 5 > Time
Speed 6 |
Speed 7 JOG
P1-CMT ON ON ON ON > Time
P2-CMT ON ON > Time
P3-CMT ON > Time
JOG-CMT ON| .
A
FX-CM ON > Time
RX-CMT ON > Time

[JOG’ and ‘Multi-Step’ Operation]

I/0-12 ~ 1/0-14 [Multi-function inputs]

1/0-40: FM (Frequency Meter) Output
1/0-41: FM Adjustment

/O FM node

40 0
40 Frequency
| Factory Default: Frequency 0
/0 FM Adj ust
41 100 % M 100
|Factory Default: 100 % 100

Frequency meter displays the inverter output
Frequency, Current, Voltage and DC link voltage
with pulse signals on the FM terminal. The average
ranges from OV to 10V. I/O-41 is used to adjust the
FM value.

[Frequency]

FM terminal outputs inverter output frequency. The
output value is determined by,

FM Output Voltage = (Output freq. / Max. freq.) x 10V x
10-41/100
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[Current]

FM terminal outputs inverter output current. The
output value is determined by,

FM Output Voltage = (Output current / Rated current) x
10V x 10-41 /150

[Voltage]
FM terminal outputs inverter output voltage. The
output value is determined by,

I/0-44: Multi-function Auxiliary Contact Output

define (AXA-AXC)

[/O> Aux nobde

44 Run M 12
| Factory Default: Run 12

The auxiliary contact works (Close) when the
defined condition has occurred.

FM Output Voltage = (Output voltage / Max. output Setting Range Descrinti
voltage) x 10V x 10-41/100 LCD 7-Seg escription
FDT- 1 0 |Output frequency arrival detection
[DC link vtg] IIzg'l_r' g 1 Epecific fregu?ncy Ievellt r?etelction
FM terminal outputs the DC link voltage of inverter. _ 2 requency ce ect!on With pu'se
. . Frequency detection with contact
The output value is determined by, FDT- 4 3 |cosure
FM Output Voltage = (DC link voItage [ Max. DC link EDT-5 1 Frequency detection with contact
voltage) x 10V x 10-41 /100 closure (inverted FDT-4)
oL 9 |Overload detection
I L 6 |Inverter overload detection
FM Terminal Output Stal l 1  |Stall prevention mode detection
A ov 8 |Over voltage detection
LV 9 |Low voltage detection
15Vpeak 1 ] ] OH 10  |Overheat detection
i Lost Command| M |Lostcommand detection
Avg. 0~10V Run 12 |Inverter running det.ection
_ St op 13 |Inverter stop detection
— —> Time St eady 14 |Steady speed detection
'500Hz, 2msec (fixed) INV line 15 .
COMM i ne 16 Exchange signal outputs
[FM Output (FM-CM terminal)] Ssear ch 11  |Speed search mode detection
Step pul se 18 |Step detection in Auto mode
Seq pul se 19 |Sequence detection in Auto mode
; : Ready 20 |Inverter ready detection
/0-42: FDT (Frequ?ncy Detection) Level Trv. ACC 21  |Traverse acceleration frequency
I/0-43: FDT Bandwidth Trv. DEC 22 |Traverse deceleration frequency
vMC 23 |Used for MMC operation
/O FDT freq
42 30. 00 Hz a2 30.00
Factory Default.  30. 00 Hz 3000 |
/O FDT band
43 10. 00 Hz 43 10.00
Factory Default: 10. 00 Hz 1000 |

These functions are used in I/0-44 [Multi-function
Auxiliary Contact Output]. See [FDT-#] in 1/0-44.

Related Functions: 1/0-44 [Multi-function Auxiliary Output]
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[FDT-1]

When the output frequency reaches the reference
frequency (target frequency), AXA-AXC terminal is
CLOSED.

Output Frequency
A / Reference Frequency
4 11043/2
> Time
AXA-AXCT CLOSED '
> Time

[AXA-AXC configured as ‘FDT-1]

[FDT-2]

AXA-AXC is CLOSED when the reference
frequency is in I/0-43 [FDT Bandwidth] centered on
1/O-42 [FDT Frequency], and the output frequency
reaches 1/0-43 centered on 1/0-42.

Output Frequency
A / Reference Frequency
1042 v \\ :
\ 1/0-43 12
> Time
AXA-AXCT CLOSED > Time

[AXA-AXC configured as ‘FDT-2]]

[FDT-3]

AXA-AXC is CLOSED when the output frequency
reaches the band centered on the FDT frequency.
The output is OPENED when the output frequency
goes outside the FDT bandwidth centered on the
FDT frequency.
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Output Frequency
A
V042 4 1043/2
> Time
AXA-AXCT ON ON > Time

[AXA-AXC configured as ‘FDT-3]

[FDT-4]

AXA-AXC is CLOSED when the output frequency
reaches the FDT frequency. The output is OPENED
when the output frequency goes below the FDT
bandwidth centered on the FDT frequency.

Output Frequency

\

1/0-42

4 11043/2
> Time
AXA'AXCT CLOSED -
[AXA-AXC configured as ‘FDT-4]
[FDT-5]

This is the inverted output of [FDT-4].

Output Frequency
A
V0-42 4 1043/2
> Time
A
AXA-AXC| ON ON > Time

[AXA-AXC configured as ‘FDT-5']
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[OL]

AXA-AXC is CLOSED when the output current has
reached the FU1-54 [Overload Warning Level] for
the FU1-55 [Overload Warning Time].

Output Current
A

FU1-54
[OL level]

> Time

FU1-54
[OL level]

AXA-AXCT ON

t1 ¢

t1: FU1-55 [Overload Warning Time]

> Time

[[AXA-AXC configured as ‘OL’]

[Stall]
AXA-AXC is CLOSED when the inverter is on the

stall prevention mode.

Output Current
A

FU1-60
[Stall Level]

il
T
FU1-60
[Stall Level]

Output Frequency
A

> Time

CLOSED

AXA-AXCT .
> Time

[AXA-AXC configured as ‘Stall']

Related Functions: FU1-54 [Overload Warning Level]

FU1-55 [Overload Warning Time]

FU1-59 [Stall Prevention Mode]
FU1-60 [Stall Prevention Level]

Related Functions:

[IOL]
AXA-AXC is CLOSED when the output current is
above the 150% of rated inverter current for 36

seconds. If this situation is continued for one minute,

the inverter will cut off its output and displays ‘IOL’
(Inverter overload) Trip. See the nameplate for the
rated inverter current.

Output Current
A

150% of Rated
Inverter Current

150% of Rated
Inverter Current
AXA-AXCT ON > Time
36sec €%
24sec

[AXA-AXC configured as ‘IOL"]

[OV]
AXA-AXC is CLOSED when the DC link voltage is
above the Over-voltage level.

DC Link Voltage
0 ‘Z OV Level (380V DC or 760V DC)
> Time
AXA'AXCT ON > Time

[AXA-AXC configured as ‘OV']
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[LV]
AXA-AXC is CLOSED when the DC link voltage is
below the Low-voltage level.

DC Link Voltage
A LV Level (200V DC or 400V DC)
> Time
AXA-AXCT ON > Time
[AXA-AXC configured as ‘LV]
[OH]

AXA-AXC is CLOSED when the heat sink of the
inverter is above the reference level.

[Lost Command]
AXA-AXC is CLOSED when frequency reference is
lost.

Output Frequency N Speed Search
A s L
> Time
A
FX-CM ON | > Time
‘Exchange’-CMT ON .
> Time
AXA-AXC
‘COMM line’ ON > Time
A
Q1-EXITG ON ON _
INV line > - >
t1 t2
+“—> < > < >
Inverter | Commercial Inverter
Drive Line Drive Drive

t1, t2: 50msec (interlock time)

[AXA-AXC configured as ‘COMM line’ and ‘Q1" as INV line]

1/0-11 [Criteria for Analog Signal Loss]
I/0-48 [Operating Method at Signal Loss]
1/0-49 [Waiting Time for Time Out]

Related Functions:

1/0-12 ~1/0-14 [Multi-function input]
- [Exchange]

Related Functions:

[Run]
AXA-AXC is CLOED when the inverter is running.

[Stop]
AXA-AXC is CLOED when the inverter is stopped.

[INV line, COMM line]

This function is used in conjunction with ‘Exchange
function of multi-function input for commercial line
exchange. To use both signal of ‘INV line’ and
‘COMM line’, the optional Sub-A or Sub-C board
must be installed.

B

[Ssearch]
AXA-AXC is CLOSED during the inverter is speed
searching.

[Step pulse]
When Auto (Sequence) operation is selected in I/O-
50, AXA-AXC outputs pulse signals on every step.

Related Functions: 1/0-50 ~ 1/0-84 [Auto Operation]
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Output Frequency
4 Sequence 1 Sequence 3 Sequence 2
< >« >e——»
SEQ1/2F /
SEQ2/2F
SEQ1/1F \ /
> Time
SEQ3/2F \
SEQ3/1F \
P1-CM
SEQ-L O > Time
P2-CM
SEQ-M ON > Time
P3-CM
‘Go Step’ ON ON O_NI ON O_NI > Time
AXA-AXC _
‘Step pulse’m IWI IWI ON IWI > Time

[Seq pulse]

Minimum 100msec

[AXA-AXC configured as ‘Step pulse’]

When Auto (Sequence) operation is selected in I/O-
50, AXA-AXC outputs pulse signals on the last step.

Output Frequency
A 2D
Seq# | 2F (Forward)
1D
Seq# | 1F (Forward)
> Time
3D
Seq#/ 3F (ReVerSe)
18 2T 28 3T 3S  DRV-02
AXA-AXCT _
‘Step pulse’ ON| . Time

» <
» <

Minimum 100msec

[AXA-AXC configured as ‘Step pulse’]

[Ready]

AXA-AXC is CLOED when the inverter is ready to

run.

[Trv. ACC]

CLOSED when output frequency reaches Accel

frequency.
[Trv. DEC]

CLOSED when output frequency reaches Decel

frequency.
[MMC]

Automatically set to ‘MMC’ when ‘MMC’ is
selected in APP-01.

\ 1/0-45: Fault Output Relay (30A, 30B, 30C)

/O Rel ay node

45

010

45 010

Factory Default:

010

010

This function is used to allow the fault output relay
to operate when a fault occurs. The output relay
terminal is 30A, 30B, 30C where 30A-30C is a
normally open contact and 30B-30C is a normally

closed contact.

Bit | Setting | Display Description
. 0 000 Fault output relay does no.t
Bit0 operate at ‘Low voltage’ trip.
(LV) 1 001 Fault output relfay operates at
‘Low voltage’ trip.
0 000 Fault output relay does not
Bit 1 operate at any fault.
(Trip) Fault output relay operates at
1 010 | any fault except ‘Low voltage’
and ‘BX (inverter disable) fault.
Fault output relay does not
0 000 | operate regardless of the retry
Bit 2 number.
(Retry) Fault output relay operates when
1 100 | the retry number set in FU2-26
decreases to 0 by faults.

= \When several faults occurred at the same time, Bit 0 has

the first priority.

Related Functions:

DRV-12 [Fault Display]
FU2-26 [Retry number]
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1/0-46: Inverter Number
1/0-47: Baud Rate

/O I nv No.
46 1 46 1
Factory Default: 1 1

This code sets the inverter number. This number is
used in communication between inverter and
communication board.

[/O> Baud rate
47 9600 bps ! 9600
Factory Default: 9600 9600

This code sets the communication speed. This is used
in communication between inverter and
communication board.

(Ci;;(if :t(r)]p) 1 Inverter cuts off its output.
Sto 9 Inverter stops with Decel time (DRV-
P 02) and Decel pattern (FU1-26).

/O Tinme out
49 1.0 sec 19 10
|Factory Default: 1.0 sec 10

This is the time inverter determines whether there is
a frequency reference or not. If there is no frequency
reference satisfying I/O-11 during this time, inverter
determines that it has lost of frequency reference.

DRV-04 [Frequency Mode]
1/0-11 [Criteria for Analog Signal Loss]

Related Functions:

1/0-50: Auto (Sequence) Operation
I/0-51: Sequence Number Selection (Seq #)

I/0-48: Operating at Loss of Freq. Reference
I/0-49: Waiting Time after Loss of Freq. Reference

1/0-52: The Number of Steps of Sequence #

|/ O»Lost command

48 None 0

48

Factory Default: None 0

I/O» Auto node
50 None a0 0
| Factory Default: None 0

There are two kinds of loss of frequency reference.
One is the loss of digital frequency reference and the
other is of analog frequency reference.

Loss of digital frequency reference is applied when
DRV-04 [Frequency Mode] is set to ‘Keypad-1’ or
‘Kepad-2’. At this time, the ‘Loss’ means the
communication error between inverter and keypad or
communication board during the time set in 1/0-49.

Loss of analog frequency reference is applied when
DRV-04 [Frequency Mode] is set to other than
‘Keypad-1’ or ‘Kepad-2’. At this time, the ‘Loss’ is
determined by the criteria set in I/O-11 [Criteria for
Analog Input Signal Loss].

There are two modes of ‘Auto-A’ and ‘Auto-B’ in
Auto mode. Auto operation is activated by the multi-
function input terminals set to [SEQ-L], [SEQ-M],
[SEQ-H] and [Go step] in /O-12 ~ /O-14.

/O Seq sel ect
51 3 o1 1
Factory Default: 1 1

This code selects the sequence to set frequency,
transient time, steady speed time and motor direction
the steps.

I/O Step nunber

50 92

2 2

Factory Default: 2 2

This code sets the number of steps to use for the

Setting Range _
LCD 7-Seg Description
None 0 Inverter keeps on operating at the
previous frequency.

sequence number selected in [/O-51.
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[Auto-A] Output Frequency
This mode will allow the inverter to operate y
. . F Sequence 1 Sequence 3 Sequence 2
automatically followed by its pre-programmed - > Pe——»
sequence. According to this sequence, eight different SEQi/2F /
steps of Frequency, Transient Time, Steady Speed SEQ2/2F
time and Motor Direction can be initiated with only a
single multi-function input contact closure (I/0-12 ~ SEQ1/1F i
I/0-14). The sequence and steps are set in [/O-51 ~ SEQ3/ 9F \ > 1ime
/O-84.
SEQ3/1F
Step Parameter | Speed-H | Speed-M | Speed-L
Frequency Code (P3) (P2) (P1)
Sequence 1 0 0 1 P1-CMA oN
Sequence 2 /0-50 - 0 1 0 SEQL > Time
Sequence 3 10-84 1 0 0 P2-CM on
Sequence 4 0 1 1 SEQ-M > Time
Sequence 5 1 0 1
0: OFF, 1: ON [Example 2 of ‘Auto-A’ operation]
[AUTO B]
Output Frequency 2 This mode can be also used to program up to 8
Seq /2FA (Forward) different steps as Auto A. However, to switch from
" one step to another, an external contact closure set to
Seqt/1F (Forward) ‘Go step’ is required.
) Output Frequency
> Time
A Sequence 1 Sequence 3 Sequence 2
< >« Pe———»
SEQ1/2F
. /
Seq1 /3F (Reverse) SEQ2/2F
1T 1S 2T 28 3T 38 SEQT/1F \ / Time
P1-CM SEQ3/2F \
‘SEQ-L'L_|ON 5 Time
. SEQ3/1F
[Example 1 of ‘Auto-A’ operation]
P1-CMA
SEQ-L ON; > Time
P2-CM ‘
‘SEQ-M | ON > Time
P3-CM ___
‘Go Step’ ON m ON ON ON > Time

Minimum 100msec

[Example of ‘Auto-B’ operation]
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= Note: When a new sequence is selected during a sequence
operating, the new sequence starts after the current
sequence is finished.

I/0-53 ~ 1/0-84: Frequency, Transient Time, Steady
Speed Time, Motor Direction setting of each Step
and Sequence

These parameter codes set the frequency, transient
time, steady speed time, and motor direction. These
codes are displayed according to the sequence
number and steps.
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Blank Page
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5.5 External Group [EXT]

EXT group appears only when an optional Sub-
Board is installed.

EXT-00: Jump to Desired Code #

EXT-02 ~ EXT-04: Multi-Function Input Terminal
Define (P4, P5, P6) — Sub-A, Sub-C

EXT» Junp code
00 1

Factory Default: 1

Jumping directly to any parameter code can be
accomplished by entering the desired code number.
This code is available only with LCD keypad.

\ EXT-01: Sub-Board Display

EXT» P4 define
02 XCEL- L 02 n
| Factory Default: XCEL- L 1

An optional Sub-Board is needed if an application
requires more than three multi-function input
terminals.

‘Sub-A’ and ‘Sub-C’ boards provide additional three
multi-function terminals. These terminals are used in
conjunction with P1, P2 and P3 terminals. Refer to
1/0-12 ~ I/O-14 for use. The following table shows
the terminal definitions.

Setting Range

Description
EXT» Sub B/D LCD 7-Seg
01 Sub- A 01 1 Speed- L 0 |Multi-Step Speed - Low
Speed- M 1 |Multi-Step Speed - Mid
Factory Default: Sub- A 1 | Speed-H 2  |Multi-Step Speed - High
XCEL- L 3  |Multi-Accel/Decel - Low
This code automatically displays the kind of Sub- XCEL- M 4  |Multi-Accel/Decel - Mid
Board installed. XCEL-H 9  [Multi-Accel/Decel - High
Dc- br ake 6 |DC injection braking during stop
Settina R 2nd Func 1 |Exchange to 2 functions
euing range Description Exchange 8 |Exchange to commercial power line
LCD 7-Seg s . _ . i Term C ear 9 |Reserved for future use
This board provides three multi-function Up 10 |Up drive
input terminals (P4, P5, P6), three multi- Down 11 |Down drive
Sub- A 1 [function output terminals (Q1, Q2, Q3), 3 Wre 12 13 wire operation
Load meter output (LM) and second input - pel
frequency reference (V2). Ext Trip-A | 13 |Extemaltrip A
This board provides encoder input .EXt Trip-B M |Extomaltrip B
terminals (AOC, BOC / A+, A-, B+ B-), i Term d ear 19 |Used for PID control
Sub-B 2 encoder output terminals (FBA, FBB) and Open- | oop 16 |Echange between PID mode and
power terminals (+5V input, Vcc output). VIF mode :
This board provides three multi-function Mai n-dri ve g |Exchange between Option and
input terminals (P4, P5, P6), one multi- Inverter i i
Sub- C 3  |function output terminal (Q1), isolated Anal og hold| 18 |Hold the analog input signal
second input frequency reference (V2) and XCEL stop 19 |Disable accel and decel
two analog meters (AM1, AM2). P Gai n2 20 |Used for PID control
See ‘Chapter 7 - Options’ for more detail descriptions. ggg II\_/I ;; gzgﬂz:zg SEZ::EZ: k/ﬁ;\’
SEQ H 23  |Sequence operation - High
Vanual 2 Exchange between Sequencg
operation and Manual operation
Go step 25 Triggering Sequence operation

(Auto-B)

Hol d step 26 |Hold last step (Auto-A)

Trv Of.Lo 21
Trv Of. H 28

Used for Traverse Operation
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Setting Range - unstable operation of the inverter, increase this value.
Description ) ) .

LCD 7-Seg Increasing this value may make response time slower.
I nterl ockl 29
I nterl ock2 30 ; EXT» V2 volt x1
nterl ock3 31 Used for MMC operation o7 0 00 v 07 0.00
I nterl ock4 32 :

| Factory Default: 0.00 V 0.00 |

| EXT-05: V2 Mode Selection — Sub-A, Sub-C

This is the minimum voltage of the ‘V2’ input at

EXT» V2 node
05 None 05 0
Factory Default: None 0

“V2’ signal can be used as the frequency reference
and override function.

[None]
V2 signal is not used.

[Override]
‘V2’ signal override the frequency reference signal
(V1, I, V1+I) selected in DRV-04.

[Reference]

‘V2’ signal is used as the frequency reference. At
this time, the frequency reference selected in DRV-
04 is ignored.

which the inverter outputs minimum frequency.

EXT» V2 volt yl
08 0.00 Hz 08 0.00
|Factory Default: 0.00 Hz 0.00 |

This is the minimum frequency the inverter outputs
when there is the minimum voltage (EXT-07) on the
‘V2’ terminal.

EXT» V2 volt x2
09 0.00 V 09 10.00
Factory Default: 10. 00 V 10.00 |

This is the maximum voltage of the ‘V2’ input at
which the inverter outputs maximum frequency.

EXT» V2 volt y2
10 60. 00 Hz 10 60.00
Factory Default: 60. 00 Hz 60.00 |

EXT-06 ~ EXT-10: Analog Voltage Input (V2)
Signal Adjustment — Sub-A, Sub-C

This is the maximum frequency the inverter outputs
when there is the maximum voltage (EXT-09) on the
‘V2’ terminal.

This is used to adjust the analog voltage input signal
when the frequency is referenced or overridden by
the ‘V2’ control terminal. This function is applied
when EXT-05 is set to ‘Override’ or ‘Reference’.
Reference Frequency versus Analog Voltage Input
Curve can be made by four parameters of EXT-07 ~
EXT-10.

EXT» V2 filter

06

10 ns

10

Reference Frequency
A

EXT-10

EXT-08

Analog Voltage
" Input (V2)

EXT-07 EXT-09

Factory Default:

10 s

10

This is the filtering time constant for ‘V2’ signal
input. If the “V2’ signal is affected by noise causing

[Reference Frequency vs. Analog Voltage Input, V2 (0 to 10V)]

DRV-04 [Frequency Mode]
1/0-01 ~ 1/0-05 [V1 Adjustment]

Related Functions:
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‘ EXT-14: Usage of Pulse Input Signal - Sub-B

EXT-15 [Pulse Input Signal selection]
EXT-17 [Filtering Time Constant]
EXT-18 [Minimum Pulse Frequency]
EXT-19 [Minimum Output Frequency]
EXT-20 [Maximum Pulse Frequency]

Related Functions:

EXT» F node
14 None " 0
Factory Default; None 0

This function is to select the usage of encoder pulse
signal of ‘Sub-B’ board. The pulse signal from
encoder can be used as the motor speed feedback or
frequency reference. When ‘Sub-B’ board is installed,
FU2-40 must be set to “V/F’.

[None]
The encoder pulse signal is not used.

[Feed-back]

The encoder pulse signal is used as the motor speed
feedback. The inverter can maintain the motor speed
constantly, regardless of the load fluctuation, by
using the encoder feedback. The encoder pulse
related functions must be set correctly for better
performance in EXT-15 ~ EXT-24.

Related Functions: EXT-15 [Pulse Input Signal selection]
EXT-16 [Encoder Pulse Number]
EXT-22 [P-Gain for ‘Sub-B’]

EXT-23 [I-Gain for ‘Sub-B’]

EXT-24 [Slip Frequency for ‘Sub-B']

[Reference]

The encoder pulse signal is used as the frequency
reference. When this function is selected, the
frequency reference selected in DRV-04 is ignored.
Reference Frequency versus Pulse Input Curve can
be made by four parameters of EXT-18 ~ EXT-20.

Reference Frequency
A

EXT-21

EXT-19 —

. Pulse Input
” (0to 10 kHz)

EXT-18 EXT-20

[Reference Frequency vs. Pulse Input]

EXT-21 [Maximum Output Frequency]

| EXT-15: Pulse Input Signal Selection — Sub-B

EXT» F pul se set

15 A+ B 1o 0

Factory Default: A+ B 0

This code sets the encoder pulse to use. [A+B] uses
two encoder signal lines of A and B, and [A] uses
one encoder signal line of A or B.

\ EXT-16: Encoder Pulse Number — Sub-B

EXT» F pul se num
16 1024 16 1024
| Factory Default: 1024 1024 |

This code sets the encoder pulse per rotation of
encoder.

EXT-17: Filtering Time Constant for Pulse Input
Signal - Sub-B

EXT» F filter
17 10 ns LU 10
Factory Default: 10 ns 10 |

This is the filtering time constant of pulse input
signal. This is used to make the inverter respond
slowly to the pulse input signal when the EXT-14 is
set to ‘Reference’.
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EXT-18 ~ EXT-21: Pulse Input Signal Adjustment -
Sub-B

Reference Frequency
A

EXT-21

This is used to adjust the pulse input signal when the
pulse input through Sub-B board references the
frequency. This function is applied when EXT-14 is
set to ‘Reference’. Reference Frequency versus
Analog Voltage Input Curve can be made by four
parameters of EXT-18 ~ EXT-21.

EXT-19—

_ Pulse Input
” (0to 10 kHz)

EXT-18 EXT-20

[Reference Frequency vs. Pulse Input]

EXT» F pul se x1
18 0.0 kHz 18 0.0
Factory Default: 0.0 kHz 0.0 |

| EXT-22 ~ EXT-23: Gains for ‘Sub-B’ Board |

This is the minimum pulse frequency at which the
inverter outputs minimum frequency.

EXT» PG P-gain
29 3000 22 3000
| Factory Default: 3000 3000 |

This is the proportional gain when the EXT-14 is set
to ‘Feed-back’.

EXT» F freq yl
19 0.00 Hz L 0.00
|Factory Default: 0.00 Hz 0.00 |

This is the minimum frequency the inverter outputs
when there is the minimum pulse frequency (EXT-
18).

EXT» PG | -gain
23 300 23 300
| Factory Default: 300 300 |

This is the integral gain when the EXT-14 is set to
‘Feed-back’.

EXT» F pul se x2
20 10.0 kHz 20 10.0
Factory Default: 10. 0 kHz 100 |

This is the maximum pulse frequency at which the

| EXT-24: Slip Frequency for ‘Sub-B’ Board |

inverter outputs maximum frequency. EXT»PG Slip Freq 2 100
24 100 %
EXT» F freq y2 | Factory Default: 100 % 100 |
21 60. 00 Hz 2 60.00
‘ This is the limit frequency the inverter uses to
| Factory Default: 60. 00 Hz 60.00 | compensate the motor speed drop due to load

This is the maximum frequency the inverter outputs
when there is the maximum pulse frequency (EXT-
20).

fluctuation. The set point value is the percentage of
FUN-32 [Rated Motor Slip].
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EXT-30 ~ EXT-32: Multi-Function Output Terminal
(Q1, Q2, Q3) Define — Sub-A, Sub-C

Q1, Q2, Q3 terminals are provided on Sub-A and
Sub-C board as an open collector output. The
functions of these terminals can be selected the same
as 1/0-44 [Multi-function Auxiliary Contact Output
Define].

EXT» QL define

30 FDT- 1 30 0
| Factory Default: FDT- 1 0 |
EXT» @ define

31 FDT- 2 31 1
| Factory Default: FDT- 2 1 |
EXT» @ define

32 FDT- 3 82 2
| Factory Default; FDT- 3 2 |

Related Functions: FU1-54 [Overload Warning Level]

FU1-55 [Overload Warning Time]

FU1-59 [Stall Prevention Mode]

FU1-60 [Stall Prevention Level]

[/0-12 ~ 1/0-14 [Multi-function Input
Terminal define]

I/0-42 ~ 1/0-43 [Frequency Detection]

[/0-44 [Multi-function Auxiliary Contact
Output define]

[/0-50 ~ 1/0-56 [Auto Operation]

EXT-34: LM (Load Meter) Output — Sub-A
EXT-35: LM Adjustment

EXT» LM node

34 Current e L

Factory Default: Current 1 |
EXT» LM Adj ust

35 100 % 35 100
Factory Default: 100 % 100 |
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Load meter displays the inverter output Frequency,
Current, Voltage and DC link voltage with pulse
signals on the LM terminal of Sub-A board. The
average ranges from OV to 10V. EXT-35 is used to
adjust the LM value.

[Frequency]

LM terminal outputs inverter output frequency. The
output value is determined by,

LM Output Voltage = (Output freq. / Max. freq.) x 10V x
EXT-35/100

[Current]

LM terminal outputs inverter output current. The
output value is determined by,

LM Output Voltage = (Output current / Rated current) x
10V x EXT-35/150

[Voltage]

LM terminal output inverter output voltage. The
output value is determined by,

LM Output Voltage = (Output voltage / Max. output
voltage) x 10V x EXT-35/100

[DC link vtg]

LM terminal outputs the DC link voltage of inverter.
The output value is determined by,

LM Output Voltage = (DC link voltage / Max. DC link
voltage) x 10V x EXT-35 /100

LM Terminal Output
A

15Vpeak

A

Avg. 0~10V

r 5 Time

‘500HZ', 2msec (fixed)

[LM Output (LM-CM terminal)]

| Related Functions: 1/0-40 ~ I/0-41 [FM Output]
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EXT-40: AM1 (Analog Meter 1) Output — Sub-C
EXT-41: AM1 Adjustment
EXT-42: AM2 (Analog Meter 2) Output — Sub-C
EXT-43: AM2 Adjustment

These terminals are provided on Sub-C board.

EXT» AML node

40 0
40 Frequency
Factory Default: Frequency 0 |
EXT» AML Adj ust
41 100 % n 100
Factory Default: 100 % 100 |
EXT» AM2 node
42 DC link Vtg a2 3
Factory Default: DC link Vtg 3 |
EXT» AMR Adj ust
43 100 % 3 100
Factory Default: 100 % 100 |

Analog meter displays the inverter output Frequency,
Current, Voltage and DC link voltage with analog
voltage on the AM1 and AM2 terminals of Sub-C
board. The output voltage ranges from 0V to 10V.
EXT-41 and EXT-43 are used to adjust the AM
output value.

[Frequency]

The AM terminal outputs inverter output frequency.
The output value is determined by,

AM Output Voltage = (Output freq. / Max. freq.) x 10V

[Current]

The M terminal outputs inverter output current. The
output value is determined by,

AM Output Voltage = (Output current / Rated current) x
10V

[Voltage]
The AM terminal outputs inverter output voltage.
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The output value is determined by,
AM Output Voltage = (Output voltage / Max. output
voltage) x 10V

[DC link vtg]

The AM terminal outputs the DC link voltage of
inverter. The output value is determined by,

AM Output Voltage = (DC link voltage / Max. DC link
voltage) x 10V
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5.6 Application Group [APP]

APP-00: Jump to desired code # r ——0
Thread
APP» Junp code
00 1 [ \
Factory Default: 1 Traverse /7 Traverse Thread
Rotary Reciprocation (Constant
) ) Motion (Mechanical) Speed)
Jumping directly to any parameter code can be
accomplished by entering the desired code number.
This code is available only with LCD keypad. [An example of Traverse Operation]
S — i APP-03
\ APP-01: Application Mode Selection \ APP02 ¥ Trv. Scr
Trv. Amp APP-06
APP»  App. node 01 o | /o N______ Offset-High
01 None Reference
Speed
Factory Default: None 0 APP-07 P
. . Offset-Low
This code sets the application mode.
Setting Range - ' > '
Description : :
LCD 7-Seg APP-04 APP-05
None 0 |Application mode is not selected. Traverse Acc  Traverse Dec
Traverse mode is selected in application
Traver se 1 |group. Related functions (APP-02~07) are [Traverse Operation Pattern]
displayed.
MMC (Multi-Motor Control) mode is . .
MVC 2 |selected in application group. Related [MMC]: The PIP cont.rol should be selected in
functions (APP-08~31) are displayed. FU2-47 to use this function.
DRAW mode is selepted in application ¢ One inverter can control multiple motors. This
DRAW 3 grOl‘lp- Réalated functions (APP-32~33) are||  fynction is often used when controlling the amount
isplayed.

and pressure of flow in fans or pumps. Built-in PI
controller controls a main motor after receiving
process control value and keeps the control value
constant by connecting auxiliary motors to
commercial line when needed.

[Traverse]: This is a mechanism to wind thread to
an intended shape on a reel with a rotary motion and
reciprocation. Adjusting the speed of mechanical
reciprocation can make different shapes of thread
reel. The following figure shows an example. The
guide should move with low speed at the center of
the reel and fast at the edge of the reel.

¢ In case that flow amount or flow pressure is
beyond or below the reference so the main drive
cannot control by itself, auxiliary motors are
Related Functions: APP-02 to APP-07 [Traverse Parameters] automatically turned on/off. Maximum four (Q1~3
1/0-12 to 1/0-14 [Multi-Function Input] and Aux. output) auxiliary motors can be run. Each
EXT-30 to EXT-32 [Multi-Function Output] Starting and Stop Frequency should be set to four
auxiliary motors.

¢ Auto Change can be selected to automatically
switch the order of the running motors for keeping
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motor run-time constant. Set mode ‘1’ for automatic
changing of auxiliary motors only and set mode 2’
for automatic changing of all motors including main
motor. For mode ‘2°, external sequence (Refer to
APP-26) should be configured.

¢ Abnormal motor can be skipped from running by
using the multi-function input terminals (P1, P2, P3,
and P4). If a multi-function terminal is opened, the
inverter stops all running motors and restarts
operation with only normal motors except the
abnormal motor. (Refer to APP-29)

¢ Sleep function is initiated when flow demand is
low. Inverter stops motor when the motor runs below
Sleep Frequency (APP-24) during Sleep Delay Time
(APP-23). While in the sleep state, inverter keeps
monitoring and initiates Wake-Up function when the
real value of the controlling amount has decreased
below the Wake-Up level (APP-25).

== Note: Only one auxiliary motor can be connected with AUX
terminal on control terminal strip without using MMC Option
Board.

Related Functions: APP-08 to APP-31 [MMC Parameters]
DRV-04 [Frequency Mode]

FU2-47 [PID Operation Selection]
1/0-01 to 1/0-10 [Analog Signal Input]
EXT 15 to EXT21 [Pulse Input Signal]
1/0-12 to 1/0-14 [Multi-Function Input]

EXT-30 to EXT-32 [Multi-Function Output]

[Draw]: This is a kind of Open-Loop Tension
Control. This is used to maintain constant tension of
material with the speed difference between main
motor and subordinate motor.

Related Functions: APP-32 to APP-33 [Draw Parameters]
DRV-04 [Frequency Mode]

1/0-01 to 1/0-10 [Analog Signal Input]
EXT 06 to EXT-10 [Analog Input Setting]
1/0-12 to 1/0-14 [Multi-Function Input]

EXT-02 to EXT-04 [Multi-Function Input]

APP-02: Traverse Amplitude

APP»Trv. Anp[ %
02 0. 0% 02 0.0
Factory Default: 0.0% 0.0

This code sets the frequency amplitude of traverse

operation. The value is the percentage of reference
frequency. The output value is determined by,

Trv. Amp Frequency = (Reference Freq. * Trv. Amp)/100

\ APP-03: Traverse Scramble Amplitude

APP»Trv. Scr[%

03 0. 0% 03 0.0

Factory Default: 0. 0% 0.0

/74

Input 77/ J)
Power MMC Board |
: Aux. Motor 1 @
iS5 || & |
= |
57 Aux. Motor 2 @
: o

, Aux. Motor 3@3{
o)
ol
Aux. Motor 4 ‘
L 55 ()
Main Motor

[MMC Diagram]

This code sets the frequency amplitude of scramble
operation. The output value is determined by,

Trv. Scr Frequency = (Trv. Amp Frequency * (100 - Trv.
Scr))/100

APP-04: Traverse Accel Time
APP-05: Traverse Decel Time

APP»Trv Acc Tinme
04 2.0 sec 04 20
Factory Default: 2.0 sec 20
APP»Trv Dec Tinme
05 3.0 sec 05 3.0
Factory Default: 3.0 sec 3.0
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Sets the acceleration and deceleration time for ‘ APP-08: Running Auxiliary Motor Number Display ‘
traverse operation.

APP»Aux Mot Run
=" The ‘Trv Acc’ terminal set in EXT-30 to EXT-32 is ON 08 0 08 0
during traverse acceleration time. (Open Collector Output)
= The ‘Trv Dec’ terminal set in EXT-30 to EXT-32 is ON
during traverse deceleration time. (Open Collector Output)
= APP-04 and APP-05 should be set to a value less than
APP-03. If not, traverse control does not accomplished

Factory Default: 0 0

This code shows how many auxiliary motors are
running by MMC control.

correctly.
\ APP-09: Starting Auxiliary Motor Selection \
APP-06: Traverse Offset (Hi) Setting APP»St arting Aux
APP-07: Traverse Offset (Lo) Setting 09 1 09 1
APP» Trv OFf H Factory Default: 1 1
06 0.0 % 06 0.0
. This code sets the starting auxiliary motor for MMC
Factory Default: 0.0 % 0.0 control.

This code makes positive offset during traverse
operation by multi-function input terminal. When the
‘Trv Off Hi’ terminal is ON, the offset frequency is

APP-10: Operation Time Display on Auto Change |

added to the reference frequency. To use this APP»Auto Op Tine

function, set a terminal out of multi-function input 10 00: 00 10 00:00
terminals (P1, P2, P3) to “Trv Off Hi’ in /O-12 ~

I/O-14. The offset value is determined by, Factory Default 00: 00 00:00
Trv. Off Hi Frequency =(Reference Frequency * Trv. Off

This code displays the operation time after Auto

Hi)/100 Change is accomplished.

APP» Trv Of Lo

07 0.0 % 07 0.0 APP-11: Stat Frequency of Aux. Motor 1
APP-12: Stat Frequency of Aux. Motor 2

Factory Defaul: 0.0 % 0.0 APP-13: Stat Frequency of Aux. Motor 3

This code makes negative offset during traverse AR 3 U ARG G AT LS

operation by multi-function input terminal. When the
‘Trv Off Lo’ terminal is ON, the offset frequency is
subtracted from the reference frequency. To use this
function, set a terminal out of multi-function input Factory Default: 49. 99 Hz 4999
terminals (P1, P2, P3) to “Trv Off Lo’ in /O-12 ~

APP»Start freql

11 49.99 Hz L 19.99

I/0-14. The offset value is determined by
’ APP»Start freg2
Trv. Off Lo Frequency =(Reference Frequency * Trv. Off § 12 49.99
12 49,99 Hz
Lo)100
Factory Default: 49.99 Hz 4999
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APP»Start freq3
13 49.99 Hz 13 49.99
Factory Default: 49.99 Hz 4999
APP»Start freqd
14 49.99 Hz " 19.99
Factory Default: 49.99 Hz 4999

The inverter turns on AUX, RLY1, RLY2, and
RLY3 in order if the output frequency is over the
frequencies set in APP-11 to APP-14, respectively,
and the time is over APP-19.

APP-15: Stop Frequency of Aux. Motor 1
APP-16: Stop Frequency of Aux. Motor 2
APP-17: Stop Frequency of Aux. Motor 3
APP-18: Stop Frequency of Aux. Motor 4

APP-19: Delay Time before Operating Aux. Motor
APP-20: Delay Time before Stopping Aux. Motor

APP»Aux Start DT
19 60.0 sec 19 60.0
Factory Default: 60.0 sec 60.0

Sets the time the inverter waits before starting the
auxiliary motors.

APP»Aux Stop DT
20 60.0 sec 20 60.0
Factory Default: 60.0 sec 60.0

Sets the time the inverter waits before stopping the
auxiliary motors.

?r‘gpl‘jénc Aux start DT(APP-19)
¢ A Y D . T -
Frequency rise according to
Start freq 1 v APP-19
(APP-11)

4

/ |
Stop freq
<«

1(APP-19) Frequency drop according to
b v APP-20
Starting |
Freq. Aux stop DT(APP-20)
» Flow
f When the Flc
Start increse

Aux. Motor a
Start/Stop When the Flt

decrese
Stop

[Aux. Motor Start/Stop with MMC]

| APP-21: The Number of Aux. Motors |

APP»St op freql

15 15.00 Hz 15 15.00
Factory Default: 15. 00 Hz 13.00
APP»St op freq2

16 15. 00 Hz 16 15.00

Factory Default: 15.00 Hz 13.00
APP»St op freq3

17 15. 00 Hz L 15.00

Factory Default: 15. 00 Hz 13.00
APP»St op freqd

18 15.00 Hz 18 15.00

Factory Default: 15.00 Hz 13.00

The inverter turns off RLY3, RLY2, RLY1, and
AUX in order if the output frequency is below the
frequencies set in APP-15 to APP-18, respectively,
and the time is over APP-20.

APP»Nbr Aux’ s
21 4 2 4
Factory Default: 4 1

Sets the number of auxiliary motors connected to the
inverter.
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APP-22: PID Bypass Selection ‘ APP-23: Sleep Delay Time

APP-24: Sleep Frequency
APP»Regul Bypass APP-25: Wake-Up Level

22 0

22 --- No ---

APP»S| eep Del ay
Factory Default:

actory Defau No 0 93 60.0 sec 23 60.0

This is used to bypass the PID operation selected in Factory Default 60. 0 sec 60.0
FU2-47. Select this code to ‘Yes’ when using MMC
function without PID control. The frequency is
determined by real value of control amount instead APP»Sl eep Freq 23 19.00
PID controller output. The real value is also used as 24 19.00 Hz :
the Start/Stop reference of Aux. motors. Factory Default: 19. 00 Hz 19.00
The following figure shows the running pattern with
this function applied for controlling the flow rate ofa | |APP>\WiakeUp | evel 25 35
tank. To control the flow rate according to the water 25 35 %
level of a tank, divide the water level of the tank into Factory Default 35 o 35

the region to the number of Aux. motors plus one,
and map each region from staring frequency to
maximum frequency. The inverter increases output
frequency to lower the water level in the tank when
the water level in the tank rises. When reaching
maximum frequency, inverter connects aux. motors
connected directly to commercial line. After
connecting aux. motor, inverter starts again from the
starting frequency. By selecting APP-22 to ‘Yes’,
PID operation is disabled and Control Mode (FU2-
47) is changed to “V/F’. PID Bypass is available only
when Freq. Mode (DRV-04) is set to “V1°, ‘1’ or
‘V2’. The level in a tank can be checked in APP-30
[Actual Value] and APP-31 [Actual Percent].

Sleep function is initiated when flow demand is low.
Inverter stops motor when the motor runs below
Sleep Frequency (APP-24) during Sleep Delay Time
(APP-23). While in the sleep state, inverter keeps
monitoring and initiates Wake-Up function when the
real value of the controlling amount has decreased
below the Wake-Up level (APP-25).

= Note: Sleep function is not operated if the Sleep Delay

Time (APP-23) is set to ‘0.

Actual Value
A

Output
Frequency
A
Max. Freq.
Starting
Freq. » Water Levelin
Hemin H-max a Tank
g_ll_JgP J Main Motor
RUN
it | Aux. Motor

[Aux. Motor Start/Stop without PID Control]

> Time
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Wakeup level

(APP25) i

Output Frequency

1 Sleep delayt |

APP23) § !

Skeepfreg == === _ _ ..... _ 5

(APP24) N 5

Main l y
Motor

Stop Start
[Sleep Operation]
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APP-26: Auto Change Mode Selection

APP»Aut oCh_Mbde
26 0 26 0
Factory Default: 0 0

This function is used to change the running order of
the motors to regulate their run-time when multiple
motors are connected for MMC.

[0]: Not using Auto Change Function.
The inverter keeps the order Main motor =RLY1 =
RLY2 = RLY3 = AUX and do not change the

running order of auxiliary motors.

[1]: Auto Change Function is applied only to aux.
motors. The inverter changes the order of auxiliary
motors except the main motor connected to the drive.
Running order is Main Motor = RLY1 = RLY2 =
RLY3 = AUX. And then it is changed to Main
Motor = RLY2 = RLY3 = AUX = RLYI.

[2]: Auto Change Function is applied to all motors.
The inverter changes the order of all motors. The
inverter operates the initial motor and the others are
directly powered by commercial line. It should be
used with Inter-lock function after configuring
external inter-lock sequence circuit as shown below.

3 Phase
Input
RST q d_d
. NN KA NN K22
iS5
Uv w
DA K2\‘d jl j]
|~ L~

[Wiring Diagram for Inter-Lock Configuration]
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230VAC
SV-iS5
3 S P2
RLY RLY I
Main Main
Auto -, - Auto .. i -
st [ s
K1
K K2 K1
K1.1 K1 K2.1 K2
K1 K1.1 K2 K2.1
M1/iS5  M1/main M2/iS5

[Sequence Circuit for Inter-Lock Configuration]

APP-27: Auto Change Time
APP-28: Auto Change Level

APP»Aut OEX-i ntv

27 72:00 21 12:00
Factory Default: 72:00 12:00
APP»Aut oEx- | evel

28 20 % 28 20
Factory Default: 20 % 20

This function is used to protect motor from running
alone for a long time by changing operation to other
motor.

Auto Change is accomplished when the following
conditions are satisfied:

1) The time set in APP-27 is over.

2) The actual value of controlling amount is less than the
value set in APP-28.

3) Only one motor is running.

When above three conditions are met, the inverter
stops the running motor, and changes motor to run
by the order set in APP-26. and then continues
operation according to new order.

If Auto Change Level (APP-28) is set to ‘0°, the
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function is initiated only when the motor is in Stop
or Sleep state. The count time for Auto Change is
depend on Auto Change Mode (APP-26). In mode
‘0’, inverter starts counting only when auxiliary
motor is running. In mode ‘1’ or ‘2’, inverter starts
counting when any motor is running including main
motor.

APP-29: Inter-Lock Selection

APP-31: Actual Value Display in Percentage

APP»Act ual Perc
31 0 % 81 0
Factory Default: 0 % 0

This code displays the value using on PID controller
in percentage.

APP»| nt er - | ock
20 - Mo .. 29 0

\ APP-32: Draw Mode Selection

Factory Default; No 0

By setting this code to ‘Yes’, the multi-function
input terminals (P1 ~ P4) are used as auxiliary motor
operating condition of RLY1, RLY2, RLY3, and
AUX. The multi-function input terminal should be
turned on to run the corresponding auxiliary motor.
If running with any multi-function input terminal
open with this function, the inverter starts motors
except the corresponding motor. If multi-function
input happens to be turned off during motor running,
the inverter stops all running motors and restarts
running with only normal motors except the subject
motor. By setting this parameter to “Yes’, the multi-
function input terminals (P1~P4) are set to
‘Interlock]1’ through ‘Interlock4’ automatically.

== Note: P1 through P4 cannot be used for other purpose it
this code is set to ‘Yes'.

APP»Dr aw Mode
32 None 82 0
Factory Default: None 0

This code sets the signal input to use for Draw
operation. The main reference frequency is set in
DRV-04. This parameter should be set to a signal
that is not selected in DRV-04.

APP-33: Draw Size Setting

APP»Dr aw Per c

33 100 % 33 100

Factory Default: 100% 100

Related Functions: 1/0-12 to 1/0-14 [Multi-Function Input]

EXT-02 to EXT-04 [Multi-Function Input]

APP-30: Actual Value Display

APP»Act ual Val ue
30 0.00 Hz 30 0.00
Factory Default; 0.00 Hz 0.00

This code displays the value using on PID controller
in frequency.
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This code sets the frequency bandwidth during Draw
operation. For example, when Reference Frequency
(DRV-00) is set to ‘30Hz’, Draw Mode (APP-32) to
‘V1_Draw’ and Draw Size (APP-33) to ‘10%’, the
frequency difference during Draw operation is
between 27 Hz and 33Hz. The following figure
shows the block diagram for Draw and Override
operation.
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Draw & Override

Confdl - 1pe Gainiag
Terminal

¥

@1

Reference Frequency

@1

Frequency Mode

Miti-Step

@ Frequency

i %;F
u ]
vV —

Conl - 1pr Gin/Bias
Termianl

@-

keypad-1

SUB-A :
orSUBC  LPF GainBias Vil

None

EXT5 V2 Mode Limit

Overide Override_Freq

ol sl /o>

+ Draw_Freq )

P==—=

=

@q%

@1

Max.
Frequency

DrawPerc (%)

Draw Mode
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The iS5 series inverter provides many options for various applications. See the following option table and
select the proper options according to your application.

Option Name Description
O Extended I/O Module
O Three Multi-Function Inputs (P4, P5, P6)
(:rt:r';eBgT/g) O Three Multi-Function Outputs (Q1, Q2, Q3)
O Auxiliary Analog Frequency Reference (V2)
O LM (Load Meter) Output (0 ~ 10V)
Sub Board Sub-B Board O Encoder Pulse Input — Speed Feedback (AOC, BOC / A+, A-, B+, B-)
(Speed Feedback) [0 Encoder Pulse Output (FBA, FBB)
O Extended I/O Module
Sub-C Board O Three ML!Iti-Fum.';tion Inputs (P4, P5, P6)
(Extended 1/0) o One Mult|-FLfr.10t|on Outputs (Q1)
O Isolated Auxiliary Analog Frequency Reference (V2)
5 O Two Isolated Analog Meter Output (AM1, AM2)
5 O Embedded DeviceNet protocol
5=E O CAN Controller
§ Device Net O Inverter Connection: Max. 64
i O Input Voltage: DC 11 ~ 25V
g O Baud Rate: 125, 250, 500k bps
- O CSMA/CD-NBA Method
PLC O Connection with Fnet Communication Module for GLOFA PLC
. L O Inverter Connection: Max. 64
Option Communication
Board (F-Net) O Baud Rate: 1M bps
O Token Method
O RS-485 Communication
RS-485 O Inverter Connection: Max. 32
O Baud Rate: Max. 19200 bps
O Connection to ProfiBus Network
, O Device Type: Profibus DP Slave
Profi-Bus O Inverter Connection: Max. 64
O Baud Rate: Max. 12M bps
.S LCD O 32-Character Display
© Keypad O Download and Upload from the Keypad
g 7-Segment O Six Digit 7-Sengment Display
£ | Remote . .
E Cable Remote Cable |O 2m, 3m, 5m long keypad cables for separate keypad installation
g Dynamic DB Resistor O Enables Inverter to decelerate rapidly
w Braking DB Unit O DB units are provided as an option for 15 ~ 30 HP inverters

123




Chapter 6 - Options

The following table shows the Sub-Board Selection Guide According To Functions.

Code

Function Description

Sub-Board Type

SUB-A Board

SUB-B Board

SUB-C Board

EXT-02

Multi-Function Input Terminal ‘P4’

EXT-03

Multi-Function Input Terminal ‘P5’

EXT-04

Multi-Function Input Terminal ‘P6’

EXT-05

V2 Mode Selection

EXT-06

Filtering Time Constant for V2 Input Signal

EXT-07

V2 Input Minimum Voltage

EXT-08

Frequency Corresponding to V2 Input Minimum Voltage

EXT-09

V2 Input Maximum Voltage

EXT-10

Frequency Corresponding to V2 Input Maximum Voltage

<2 | [ || (|| (<

< | [ || (|| <

EXT-14

Usage for Pulse Input Signal

EXT-15

Pulse Input Signal Selection

EXT-16

Encoder Pulse Selection

EXT-17

Filtering Time Constant for Pulse Input Signal

EXT-18

Pulse Input Minimum Frequency

EXT-19

Frequency Output corresponding to Pulse Input Minimum
Frequency

EXT-20

Pulse Input Maximum Frequency

EXT-21

Frequency Output corresponding to Pulse Input Maximum
Frequency

EXT-22

P-Gain for PG Option

EXT-23

I-Gain for PG Option

EXT-24

Slip Frequency for PG Option

2 ||| < [ < [/ |

EXT-30

Multi-function Output Terminal ‘Q1’

EXT-31

Multi-function Output Terminal ‘Q2’

EXT-32

Multi-function Output Terminal ‘Q3’

EXT-34

LM (Load Meter) Output Selection

EXT-35

LM Output Adjustment

<2 |2 [ (< |<

EXT-40

AM1 (Analog Meter 1) Output Selection

EXT-41

AM1 Output Adjustment

EXT-42

AM2 (Analog Meter 2) Output Selection

EXT-43

AM2 Output Adjustment

<2 |2 |2 |<
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6.1 Sub-A Board

6.1.1 Board Configuration

30 R
50/60 Hz T
Forward Run/Stop —_
0 O FX
Reverse Run/Stop R
O O RX
Inverter Disable R
O O BX
Fault Reset [
; 0 o RST
0g —
0 O JOG
Multi-function Input1
00 P1
Multi-function Input2
o O P2
Multi-function Input3 ~ ——
0 o P3
Common Terminal
CM
Potentiometer Shield
(1 kohm, 1/2W)
VR

V1

5G

Speed signal Input?

Power supply for
speed signal:
+11V, 10mA

Speed signal input:
0~10V

Speed signal input:
4 ~20mA (2500hm)

Common for
VR, V1,1

S<C

+
FM Output Frequency Meter
(0~10V, pulse)
5G
VR
Potentiometer
V2 (1 kohm, 1/2W)
5G
+
LM Output Frequency Meter
~10V, pul
cM (0~10V, pulse)
(P4
' ) P5
Multi-function Input
3 e ‘Sub-A’ Board
|\ CM
Q1
Multi-function Output < e
Q3
\EXT

AXA %

AXB

Fault output relay
less than AC250V, 1A
less than DC30V, 1A

Multi-function output relay1
less than AC250V, 1A
less than DC30V, 1A
Factory setting: ‘Run’
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6.1.2 Terminal Configuration
+24V DC
I [ | [ | I
| | | | | |
fa fal G I e
| 1 1 !—N_ 24V
1 1 ] Ground
[VR|v2]|56|Nc|Q1|@2|[a3|extc|Nc|Pa[P5|P6]|LM]|cCMm]
6.1.3 Terminal Description
Section Terminal Name Description
. . Used as th tended functi f P1, P2, P3
Clc;ntjtct P4, P5, P6 | Multi-Function Input (Ifg_1gs~ I/eO?1X4§m ed function o
= P CM Common Terminal |Common terminal for P4, P5, P6
o Analo VR Power Supply for V2 |DC voltage output terminal for V2 (+12V, 10mA)
- Frequer?cy V2 Analog Voltage Input Analo.g voltage input terminal for frequency reference or
override.
Reference - -
5G Common Terminal |Common terminal for VR and V2
Used to monitor one of Output Frequency, Output
+15V Pulse LM Load Meter Current, Output Voltage, DC link Voltage.
- Output (+15V Pulse output, Average voltage: 0 ~ 10V DC)
3 CM Common Terminal |Common terminal for LM
E Multi-Function Output
o Open Q1,Q2, Q3 Used as the extended function of AXA, AXC (1/0-44)
(Open-Collect Output)
Collector Ext IC
Output EXTG xternal Lommon & mmon terminal for Q1, Q2, Q3
Terminal
NC Not Used
6.1.4 Parameters of Sub-A Board
Code Parameter Description Code Parameter Description
EXT-01 |Sub Board T Displ EXT-09
EXT-02 Wb Soard ype Jispray EXT-10 Analog Voltage Input Signal (V2) Adjustment
EXT-03 Multi-Function Input Terminal (P4, P4, P6) EXT-30
——Define ———Multi-Functi Terminal (Q1, Q2
EXT-04 i EXT-31 U.tl unction Output Terminal (Q1, Q2, Q3)
- Define
EXT-05 |V2 Mode Selection EXT-32
EXT- Filtering Ti for V2| ignal | EXT-34
06 |Filtering Time Constant. or nput Signa 3 LM Output Adjustment
EXT-07 |Analog Voltage Input Signal (V2) EXT-35
EXT-08 |Adjustment
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6.2 Sub-B Board

6.2.1 Board Configuration

o R Pan
50/60 Hz T w
Encoder
G FM
5G
Forward Run/Stop
R Run/St FX
everse Run/Stoj —
: P 0 o RX Open callector type AOC !Encoder Sigpal I‘nput Terminal
Inverter Disable 5o B Encoder signal input BOC in case of using ‘Open Collector’ type
Fault Reset R
] 0 O RST A
og _ +
— 0 0 JOG
Multi-function Input 1 R P1 Line drive type | A= Encoder Signal Input Terminal
Mul-functon Input 2 — Encoder signal input B+ in case of using ‘Line Drive’ type
P2
Multi-function Input 3 B- Select the encoder type using
O O P3 jumper (J1) provided on board
- OC: Open Collector
Common Terminal oM LD: Line Drive
FBA
Encoder signal output
arelof {FBB ‘Sub-B’ Board
Potentiometer Shield
(1 kohm, 1‘/‘2W) £ Power supply for
VR  speed signal: +12t015VDCInput - ycc
+11V, 10mA Encoder signal gound gD
V1 Speed signal input:
0~10V +5V DC Input +5V

| Speed signal input:
4 ~20mA (2500hm)

5G Common for
VR, V1,1
Speed signal Input?

AXB
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6.2.2 Terminal Configuration
[aoc|Boc| A+ | A- | B+ | B- |[FBA|FBB|GND|GND| +5v | +5v [vcc|vec]
6.2.3 Terminal Description
Section Terminal Name Description
Open AOC A Pulse Input Terminal |Connect A signal of Open Collector type encoder
Collector
Encoder| Type BOC B Pulse Input Terminal |Connect B signal of Open Collector type encoder
Signal A+ A+ Pulse Input Terminal |Connect A+ signal of Line Drive type encoder
Input | Line Drive A- A- Pulse Input Terminal |Connect A- signal of Line Drive type encoder
Type B+ B+ Pulse Input Terminal |Connect B+ signal of Line Drive type encoder
B- B- Pulse Input Terminal |Connect B- signal of Line Drive type encoder
Signal Encoder FBA  |Encoder A Pulse Output |Outputs A signal received from the encoder
Signal
Output Output FBB Encoder B Pulse Output |Outputs B signal received from the encoder
. Provide +5V DC from external power supply
+5V +5V DC | T I
S SV DC Input Terminal | o\, o \rinimum 0.54)
This is th ly vol . I
Power Supply Input +12 to 15V DC Input 's Is the encgder supply voltage Su.p.p Y Proper
VCC Terminal voltage according to the encoder specification.
(+12 to 15V DC, Minimum 0.5A)
GND Ground Terminal Ground for Power supply and encoder signal

6.2.4

Parameters of Sub-B Board

Code

Parameter Description

EXT-01

Sub Board Type Display

EXT-14

Usage for Pulse Input Signal

EXT-15

Pulse Input Signal Selection

EXT-16

Encoder Pulse Number

EXT-17

Filtering Time Constant

EXT-18

EXT-19

EXT-20

Pulse Input Signal Adjustment

EXT-21

EXT-22

P-Gain

EXT-23

I-Gain

EXT-24

Slip Frequency
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6.3 Sub-C Board

6.3.1 Board Configuration

30 R
50/60 Hz T
Forward Run/Stop
FX
Reverse Run/Stop R
O O RX
Inverter Disable R
O O BX
Fault Reset R
; 0 o RST
0g —
0 O JOG
Multi-function Input1
0 © P1
Multi-function Input2
0 O P2
Multi-function Input3 ~ ———
0 o P3
Common Terminal
CM
Potentiometer Shield
(1 kohm, 1/2W) o
o VR

V1

5G
Speed signal Input?

Power supply for
speed signal:
+11V, 10mA

Speed signal input:
0~10V

Speed signal input:
4 ~20mA (2500hm)

Common for
VR V1,1

+

Output Frequency Meter
(0~10V, pulse)

VR
V2

GND
Analog Output { AM1
AM2

Multi-function Input

Analog Meter Output 1

Analog Meter Output 2

Potentiometer
(1 kohm, 1/2W)

‘Sub-C’ Board

AT Y
AXB
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Fault output relay
less than AC250V, 1A
less than DC30V, 1A

Multi-function output relay1
less than AC250V, 1A
less than DC30V, 1A
Factory setting: ‘Run’
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6.3.2 Terminal Configuration
+24V DC
I I
| | | | | |
el il s 24V
—> | | P
% !—N_ Ground
1
| @1 [ExTG[NC | P4 | P5 | P6 | cm | NC |GND| v2 [am1]|Am2]| VR |GND]
6.3.3 Terminal Description
Section Terminal Name Description
. . Used as th tended functi f P1, P2, P3
Clc;ntjtct P4, P5, P6 | Multi-Function Input (Ifg_1gs~ I/Z?:;n edunction 0
P CM Common Terminal |Common terminal for P4, P5, P6
§_ VR Power supply for V2 |DC voltage output terminal for V2 (+12V, 10mA)
= Analog Analog voltage or current input terminal for frequency
Frequency V2 Analog Voltage Input |reference or override. (0 ~ 10V DC, 4 ~ 20mA)
Reference Connecting jumper pin (J1) select current input.
5G Common Terminal |Common terminal for VR and V2
AM1 Analog Meter 1 Used to monitor one of Output Frequency, Output
Analog Current, Output Voltage, DC link Voltage
= | Voltage AM2 Analog Meter 2 | ~ 10y DC analog output, 1mA)
% GND Common Terminal |Common terminal for LM
o Open Q1 Multi-function Output |Used as the extended function of AXA, AXC (1/0-44)
Collect
oflector EXTG External Qommon Common terminal for Q1
Output Terminal
NC Not Used
6.3.4 Parameters of Sub-A Board
Code Parameter Description Code Parameter Description
EXT-01 |Sub Board Type Display EXT-09 |Analog Voltage Input Signal (V2) Adjustment
EXT-02 EXT-10
Multi-Function Input Terminal (P4, P4, P6 ) . . .
EXT-03 de‘;ir:e unction Input Terminal ( ) | EXT-30 |Multi-function Output Terminal (Q1) define
EXT-04 EXT-40
EXT-05 V2 M lecti EXT-41
05 V2 Mode Selection , AM1, AM2 Adjustment
EXT-06 |Filtering Time Constant for V2 Input Signal | EXT-43
EXT-07 |Analog Voltage Input Signal (V2) EXT-43
EXT-08 |Adjustment
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6.4 Option Board

Refer to option manual for detail descriptions.

6.5 Keypad

The iS5 series has two kind of keypad for convenience.

6.5.1 LCD Keypad

6.5.2 7-Segment Keypad

130
124
120

£

LC—200
™ ~
Yl g IMDDEIIPRDGIIENTI
SHIFT
L& ][v |7
[e] [e] [e]
I REV ”RSETSDEPT” FWD l
79
Pany
TS

o O O O O

DRV FU1 FU2 /o EXT

o o o
Proc| [=top
ENT I IRESETI I RUN I
79
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(Weight: 140g, Unit: mm)

]

23.34

(Weight: 110g, Unit: mm)

H
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6.6 DB Unit
The iS5 series inverter provide DB circuits as standard for 1 ~ 10 HP models. However, for 15 ~ 30 HP models,
an optional DB unit is necessary to use dynamic braking resistor. Refer to DB unit manual for detail

descriptions.

6.6.1 Specifications

Model Name SV150DBU-2 SV220DBU-2 SV150DBU-4 SV220DBU-4
Max. DC Input Voltage DC400V DC400V DC800V DC800V
Applicable Motor [HP] 15 20 25 30 15 20 25 30
DB Wattage [kKW]* 2.4 2.4 3.6 2.0 2.4 3.6
Resistor | Resistor Value [ ] 10 8 5 40 30 20
Average Braking Torque 150% 150% 150% 150%
Enable Duty (ED) 10% 10% 10% 10%
Output Signal Heat sink over-heat signal output
Protection Heat sink over-heat output cut-off
Ambient Temp. -10C ~40TC
Humidity Below 90% Relative Humidity (Non Condensing)
Environment Altitude Less than 3,300ft (1,000m) without derating
Cooling Method Self-cooling
Installation Avoid corrosive gas, oil mist, flammable gas and dust

* This resistor wattage is based on 150% braking torque and 5% ED. Double the wattage in case of using with 10% ED application.

6.6.2 Dimensions

(Unit: mm)
4—-M5 Mountin
Wj’
® ®
vl o o
©| @ i~
o o o
OHT POWER RUN
e LG Industrial Systems
® ®
! e
o}
12,5‘ 125 ‘12,5 [} 68.5
T T
150
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6.7 DB Resistor

6.7.1 Internal Resistors

DB resistors are standard in 1~5HP models.

Inverter Model HP Internal DB Resistor ED / Continuous Braking time
SV008iS5-2 1 200 Q , 100 Watt 3 % / 5 seconds
SV015iS5-2 2 100 Q , 100 Watt 3 % / 5 seconds
SV022iS5-2 3 602 , 100 Watt 2 % |/ 5 seconds
SV037iS5-2 5 40 Q , 100 Watt 2 % |/ 5 seconds
SV008iS5-4 1 900 @ , 100 Watt 3 % / 5 seconds
SV015iS5-4 2 450 Q , 100 Watt 3 % / 5 seconds
SV022iS5-4 3 300 Q , 100 Watt 2 % /| 5 seconds
SV037iS5-4 5 200 Q , 100 Watt 2 % /| 5 seconds

Above table is based on 100% braking torque.

6.7.2  External (Optional) DB Resistor Selection

DB Resistor DB Resistor Dimensions
Inverter Model HP (100% Braking (150% Braking
(W x H x D)
Torque) Torque)

SV008iS5-2 1 2002 , 100 Watt | 150 Q , 150 Watt

SV015iS5-2 2 100 Q , 200 Watt 60 Q , 300 Watt 64 x 412 x 40

SV022iS5-2 3 60 Q , 300 Watt 50 Q , 400 Watt

SV037iS5-2 5 40 2 , 500 Watt 33 Q , 600 Watt 128 x 390 x 43

SV055iS5-2 7.5 3Q , 700 Watt 20 Q , 800 Watt

SV075iS5-2 10 20Q , 1000 Watt | 15Q , 1200 Watt

SV1 10!85-2 15 15Q , 1400 Watt | 10Q , 2400 Watt 990 x 345 x 03

SV150iS5-2 20 11 Q , 2000 Watt 8 Q , 2400 Watt

SV185iS5-2 25 9Q , 2400 Watt 5Q , 3600 Watt

SV220iS5-2 30 8 Q , 2800 Watt 5Q , 3600 Watt

SV008iS5-4 1 900 Q , 100 Watt | 600 Q , 150 Watt

SV015iS5-4 2 450 Q , 200 Watt | 300 @ , 300 Watt 64 x 412 x 40

SV022iS5-4 3 300 @ , 300 Watt | 200 ©Q , 400 Watt

SV037iS5-4 5 200 Q , 500 Watt | 130 Q , 600 Watt 128 x 390 x 43

SV055iS5-4 7.5 1202 , 700 Watt | 85Q , 1000 Watt

SV075iS5-4 10 90 Q , 1000 Watt | 60 % , 1200 Watt

SV1 10!85-4 15 60 Q , 1400 Watt | 40Q , 2000 Watt 990 x 345 x 03

SV150iS5-4 20 45 Q , 2000 Watt | 30Q , 2400 Watt

SV185iS5-4 25 35Q , 2400 Watt | 20Q , 3600 Watt

SV220iS5-4 30 30Q , 2800 Watt | 20Q , 3600 Watt

Above table is based on 5% ED, 15 second continuous braking time.
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A WARNING

0 Do not touch the DB resistor. DB resistor may be hot (over 150 °C) during inverter
operation.

0 Use DB resistors equipped with thermal sensor.
O Connect the thermal sensor to one of the multi-function input terminals (P1, P2, P3)
after selecting ‘External-A’ or ‘External-B’ in parameter code 1/0-12 ~ 1/0-14.
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CHAPTER 7 - TROUBLESHOOTING & MAINTENANCE

7.1 Fault Display
When a fault occurs, the inverter turns off its output and displays the fault status in DRV-07. The last 5 faults
are saved in FU2-01 through FU2-05 with the operation status at the instance of fault.

Keypad Displ i
ypaclspay Protec_t e Description
LCD 7-Segment|  Function
Over Current  [The inverter turns off its output when the output current of the inverter flows
Qver Qurrent 1 0ct Protection more than 200% of the inverter rated current.
The inverter turns off its output when a ground fault occurs and the ground fault
Ground Fault  |current is more than the internal setting value of the inverter. Over current trip
G ound Faul t GF . : ;
Protection function may protect the inverter when a ground fault occurs due to a low
ground fault resistance.
The inverter turns off its output if the DC voltage of the main circuit increases
Over voltage  |higher than the rated value when the motor decelerates or when regenerative
Over Vol tage oV . . . )
protection energy flows back to the inverter due to a regenerative load. This fault can also
occur due to a surge voltage generated at the power supply system.
Current Limit
over Load oLt Protection The inverter turns off its output if the output current of the inverter flows at
(Overload 180% of the inverter rated current for more than the current limit time (S/W).
Protection)
The inverter turns off its output by opening the fuse when something is wrong
Fuse Open FUSE Fuse Open  |with the main circuit IGBT to protect the wiring from being damaged from short
currents.
. The inverter turns off its output if the heat sink over heats due to a damaged
Heat Sink . . . . .
Over Heat OH cooling fan or an alien substance in the cooling fan by detecting the
Over Heat .
temperature of the heat sink.
The internal electronic thermal of the inverter determines the over heating of the
motor. If the motor is overloaded the inverter turns off the output. The inverter
E- Ther mal ETH Electronic Thermal canqot protect the motor. when driving a multi-pole motor or when d.rlvmg .
multiple motors, so consider thermal relays or other thermal protective devices
for each motor.
Overload capacity: 150% for 1 min
Ext ernal - A EXTA External fault A Qse this function if the user needs to turn off the output by an external fault
signal. (Normal Open Contact)
External - B EXTB External fault B Qse this function if the user needs to tuen off the output by an external fault
signal. (Normal Close Contact)
The inverter turns off its output if the DC voltage is below the detection level
Low Voltage e .
Low Vol t age v . because insufficient torque or over heating of the motor can occurs when the
Protection . )
input voltage of the inverter drops.
Over Current 2 0e2 IGBT Short I:ernsverter turns off the output if an IGBT short through or an output short
Outout Phase The inverter turns off its output when the one or more of the output (U, V, W)
Phase Open PO po en phase is open. The inverter detects the output current to check the phase open
P of the output.
. Used for the emergency stop of the inverter. The inverter instantly turns off the
BX Protection L .
BX BX (Instant Cut Off) output when the BX terminal is turned ON, and returns to regular operation
when the BX terminal is turned OFF. Take caution when using this function.
Option (**) OPT Option Fault Fault at the internal option of the inverter.
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Keypad Displ i
ypac isray Protec.t ve Description
LCD 7-Segment|  Function
Inverter H/W A fault signal is output when an error occurs to the control circuitry of the
HW Di ag HW Fault inverter. There are the Wdog error, the EEP error, and the ADC Offset for this
fault
COM Error Communication . . . . )
CPU Error Err Error This fault is displayed when the inverter cannot communicate with the keypad.
According to the 1/0-48 [Operating Method when the Frequency Reference is
Lost] setting, there are three modes: continue operation, decelerate and stop,
LoP P Overating Method and free run,
LOR IR P 9 LOP: Displayed when option frequency reference is lost (DPRAM time out)
when the . . . o
LOvV v LOR: Displayed when option frequency reference is lost (Communication
Frequency
La 1 Reference is Lost network fault)
LOX LX LOV: Displayed when V1’ analog frequency reference is lost.
LOI: Displayed when ‘I' analog frequency reference is lost.
LOX: Displayed when sun-board (V2, ENC) analog frequency reference is lost.
The inverter turns off its output when the output current of the inverter flows
Inv. OLT 10LT Inverter Overioad more than the rated level (150% for 1 minute, 200% for 0.5 seconds).
Thermal Sensor Inverter uses NC thermal sensor for detecting heat sink temperature. If this
NTC open NTC Opened message is displayed, the thermal sensor wire may be cut. (Inverter keeps
operating)

To reset fault, Press RESET| key, Close RST-CM terminals or connect input power.
If a problem persists, please contact the factory or your local distributor.]
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7.2 Fault Remedy

Mechanical brake of the motor is operating too fast
Components of the main circuit have overheated due
to a faulty cooling fan

6) Check cooling fan

Fl':rotec_t ve Cause Remedy
unction

1) Acceleration/Deceleration time is too short compared to | 1) Increase Accel/Decel time

the GD? of the load 2) Increase inverter capacity.

2) Load is larger than the inverter rating 3) Operate after motor has stopped

Over Current 3) Inverter turns output on when the motor is free running. | 4) Check output V\{iring .
Protection 4) Output short or ground fault has occurred 5) Check mechanical brake operation
5)
6)

(Caution) Operating inverter prior to correcting fault may

damage the IGBT

Ground Current

1) Ground fault has occurred at the output wiring of inverter.

Investigate the output wiring of inverter

1)
Protection  |2) The insulation of the motor is damaged due to heat. 2) Exchange motor
1) Acceleration time is too short compared to the GD2 of  |1) Increase deceleration time
Over Voltage load 2) Use regenerative resistor option
Protection  |2) Regenerative load at the output 3) Check line voltage
3) Line voltage high
Current Limit 1) Load is larger than the inverter rating 1) Increase capacity of motor and inverter
Protection  |2) Selected incorrect inverter capacity 2) Select correct inverter capacity
(Overload  [3) Set incorrect V/F pattern 3) Select correct V/F pattern
Protection)

Fuse Damage

1) Damage due to repeated over current protection
2) Damage due to instant deceleration when motor is at an
excessive excitation status.

Exchange the fuse
(Caution) The IGBT receives damages on many
occasions when Fuse Open Trip occurs

1) Cooling fan damaged or an alien substance inserted

1) Exchange cooling fans and/or eliminate alien

Set incorrect V/F pattern
Operated too long at low speeds

Select correct V/F pattern
Install a cooling fan with a separate power supply

Heat Sink  |2) Cooling system has faults substance
Overheat  |3) Ambient temperature high 2) Check for alien substances in the heat sink
3) Keep ambient temperature under 40 C
1) Motor has overheated 1) Reduce load and/or running duty
2) Load is larger than inverter rating 2) Increase inverter capacity
. 3) ETH level too low 3) Adjust ETH level to an appropriate level
Electronic . . . . ;
4) Selected incorrect inverter capacity 4) Select correct inverter capacity
Thermal 5) 5)
6) 6)

External fault A

External fault has occurred

Eliminate fault at circuit connected to external fault
terminal or cause of external fault input

External fault B

External fault has occurred

Eliminate fault at circuit connected to external fault
terminal or cause of external fault input

Low Voltage
Protection

1) Line voltage low

2) Load larger than line capacity is connected to line
(welding machine, motor with high starting current
connected to the commercial line)

3) Faulty magnetic switch at the input side of the inverter

1) Check line voltage
2) Increase line capacity
3) Exchange magnetic switch

Over Current 2

Short has occurred between the upper and lower IGBT.
Short has occurred at the output of the inverter
Acceleration/Deceleration time is too short compared to
the GD? of load

1
2
3

ST o0

1) Check IGBT
2) Check output wiring of inverter
3) Increase acceleration time

Output Phase |1) Faulty contact of magnetic switch at output 1) Check magnetic switch at output of inverter
Open 2) Faulty output wiring 2) Check output wiring
Option Fault | Faulty option connector connection Check option connection
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Protec_t ve Cause Remedy
Function
1) Wdog error (CPU fault) Exchange inverter
H/W Fault  [2) EEP error (memory fault)
3) ADC Offset (current feedback circuit fault)
Communication [1) Faulty connection between inverter and keypad 1) Check connector
Fault 2) Inverter CPU malfunction 2) Exchange inverter
Operating  [LOP (Loss of reference from the Option), Eliminate cause of fault
Method when the|LOR (Remote)
Speed LOV (V1),
Reference is  [LOI (1),
Lost LOX (Sub-V2, ENC)
Inverter 1) Load is larger than inverter rating 1) Increase motor and/or inverter capacity
Overload  |2) Selected incorrect inverter capacity 2) Select correct inverter capacity
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7.3 Troubleshooting

Condition Check Point
1) Main circuit inspection:
= |s the input (line) voltage normal? (Is the LED in the inverter is lit?)
= |s the motor connected correctly?
2) Input signal inspection:
= Check the operating signal input to the inverter.
= Check the forward and the reverse signal input simultaneously to the inverter?
The Motor Does Not = Check the_ cornmand. frgquency signal input to the inverter.
Rotate 3) Parameter setting inspection:
= |s the reverse prevention (FU1-03) function set?
= |s the operation mode (FU1-01) set correctly?
= |s the command frequency set to 0?
4) Load inspection:
= |s the load too large or is the motor jammed? (Mechanical brake)
5) Other:
= |s the alarm displayed on the keypad or is the alarm LED lit? (STOP LED blinks)
The Motor Rotates | == |s the phase sequence of the output terminal U, V, W correct?
in Opposite =" |s the starting signal (forward/reverse) connected correctly?
Directions

The Difference
Between the
Rotating Speed and
the Reference is
Too Large

= |s the frequency reference signal correct? (Check the level of the input signal)
= |s the following parameter setting is correct?

Lower Limit Frequency (FU1-24), Upper Limit Frequency (FU1-25), Analog Frequency Gain (1/0-1~10)
= |s the input signal line influenced by external noise? (Use a shielded wire)

The Inverter Does
Not Accelerate or

= |s the acceleration/deceleration time is set too short a period of time?
= |s the load too large?

Decelerate =" |s the Torque Boost (FU1-27, 28) value is too high that the current limit function and the stall prevention
Smoothly function do not operate?
The Motor Current | = Is the load too large?
is Too High = |3 the Torque Boost Value (manual) too high?
= |s the Upper Limit Frequency (FU1-25) value correct?
The Rotating Speed | = s the load too large?

Does Not Increase

= |s the Torque Boost (FU1-27, 28) value too high that the stall prevention function (FU1-59, 60) does not
operate?

The Rotating Speed
Oscillates When the
Inverter is
Operating.

1) Load inspection:

= |s the load oscillating?
2) Input signal inspection:

= |s the frequency reference signal oscillating?
3) Other:

= |s the wiring too long when the inverter is using V/F control? (over 500m)
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7.4 How to Check Power Components

Before checking the power components, be sure to disconnect AC Input supply and wait until the Main
Electrolytic Capacitors (DCP-DCN) discharge.

Coﬁtor P1 P2
Fadiay I ) W
| |
Charge resistor B1
A 41 e L
B2 E o— Eo Eo

Re—

Electrolytic 7
capacitors M o

A X1 E GDE} GO_K} GHK}

E Eo E o
LLY
N \ Dynamic Braking Unit (Option) for 15~30HP models
B Diode Module Check
Check point Resistance to be Good
R,S, T-P1 50 k ohms or more
R,S, T-N 50 k ohms or more
B Charge Resistor Check
Check point Resistance to be Good
Contactor terminals Depending on model
B DB (Dynamic Braking) IGBT (Option)
Check point Resistance to be Good
B2-N 50 k ohms or more
G-N A few kilo ohms
B [GBT Module Check
Check point Resistance to be Good
B2-N 50 k ohms or more
G-N A few kilo ohms
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7.5 Maintenance

The iS5 series is an industrial electronic product with advanced semiconductor elements. However, temperature,
humidity, vibration and aging parts may still affect it. To avoid this, it is recommended to perform routine
inspections.

7.5.1 Precautions

B Be sure to remove the drive power input while performing maintenance.

B Be sure to perform maintenance only after checking that the bus has discharged. The bus capacitors in the
electronic circuit can still be charged even after the power is turned off.

B The correct output voltage can only be measured by using a rectifier voltage meter. Other voltage meters,
including digital voltage meters, are likely to display incorrect values caused by the high frequency PWM
output voltage of the drive.

7.5.2 Routine Inspection

Be sure to check the following before operation:
B The conditions of the installation location

B The conditions of the drive cooling

B Abnormal vibration

B Abnormal heating

7.5.3 Periodical Inspection

B Are there any loose bolt, nut or rust caused by surrounding conditions? If so, tighten them up or replace
them.
Tighten up or replace.

B Are there any deposits inside the drive-cooling fan? If so, remove using air.

B Are there any deposits on the drive’s PCB (Printed Circuit Boards)? If so, remove using air.

B Are there any abnormalities in the various connectors of the drive’s PCB? If so, check the condition of the
connector in question.

B Check the rotating condition of the cooling fan, the size and condition of the capacitors and the connections
with the magnetic contactor. Replace them if there are any abnormalities.

7.5.4 Internal Fuse Replacement

When the internal fuse is opened the IGBT’s should be checked thoroughly before replacing the fuse.
Contact the factory for replacement fuse information.
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7.6 Daily and Periodic Inspection Items

.5 s .§ Period . .
k= BE . = 5|5 . _— easuring
ué_ § ué_ k] Inspection g ‘% ‘% Inspection Method Criterion Instrument
Is there any dust? Refer to the precautions Temperature: Thermometer,
Ambient | Is the ambient temperature and humidity -10~+40 no Hygrometer,
Environ- | adequate? (0] freezing. Recorder
Al ment Humidity: Under
50% no dew
Equipment | Is there any abnormal oscillation or noise (6] Use sight and hearing No abnormality
Input Is the input voltage of the main circuit normal o Measure the voltage between the Digital Multi-
Voltage terminals R, S, T Meter/Tester
Megger check (between the main circuit and ) Undo the inverter connections short Over 5MQ DC 500V class
the ground) the terminals R, S, T, U, V, W and No fault Megger
Al Are any fixed parts removed? O | O | measure between these parts and the
Are there any traces of overheating at each o) ground.
component’s cleaning? Tighten the screws.
Visual check.
Conductor/ | Is the conductor rusty? (0] Visual check No fault
Wire Is the wire coating damaged? (o)
Terminal | Is there any damage? (0] Visual check No fault
IGBT Check the resistance between each of the O | Undo the inverter connection and (Refer ‘How to Digital Multi-
- Module terminals. measure the resistance between R, S, | Check Power Meter/Analog
3 [Diode T P,NandU,V,W < P,Nwitha | Components”) Tester
o Module tester.
§ Is there any liquid coming out? (0] Visual check. No fault Capacitance
Smoothing | Is the safety pin out, and is there any (0] Measure with a capacitance Over 85% of the Measuring Device
Capacitor | swelling? measuring device. rated capacity
Measure the capacitance. 0
Is there any chattering noise during (0] Auditory check. No fault
Relay operation?
Is there any damage to the contact (o) Visual check.
Is there any damage to the resistor (0] Visual check. No fault Digital Multi-
insulation? Error must be Meter/Analog
Resistor | Is the wiring in the resistor damaged (open)? 0 Disconnect one of the connections within = 10% the Tester
and measure with a tester. displayed
resistance
Is there any unbalance between each (0] Measure the voltage between the The voltage Digital Multi-
= phases of the output voltage? output terminals U, V and W. balance between Meter/Rectifying
3 g the phases for Voltmeter
G o | Operation | Nothing must be wrong with display circuit 0 Short and open the inverter protective | 200V (800V) class
IS % Check after executing the sequence protective circuit output. is under 4V (8V).
§ g operation The fault circuit
o operates according
to the sequence.
Is there any abnormal oscillation or noise? (0] Turn OFF the power and turn the fan | Must rotate
> Is the connection area loose? (0] by hand. smoothly.
% E Cooling Tighten the connections. No fault
’d
S& Fan
Is the displayed value correct? [oNe) Check the meter reading at the Check the Voltmeter/
- exterior of the panel specified and Ammeter etc.
&5 Meter management
2 values.
Al Are there any abnormal vibrations or noise? | O Auditory, sensory, visual check. No fault
S Is there any unusual odor? 0] Check for overheat and damage.
2 Insulation | Megger check (between the output terminals O | Undo the U, V and W connections and | Over 5SMQ 500V class
Resistor | and the ground terminal) tie the motor wiring. Megger

Note: Values in ( ) is for the 400V class inverters.
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Set the function properly according to the load and operating conditions. Application and related functions are

listed in the following table.

Use

Related Parameter Code

Accel/Decel Time, Pattern Adjustment

DRV-01 [Acceleration Time], DRV-02 [Deceleration Time],
FU1-05 [Acceleration Pattern], FU1-06 [Deceleration Pattern]

Reverse Rotation Prevention

FU1-03 [Forward, Reverse Prevention]

Minimum Accel/Decel Time

FU1-05 [Acceleration Pattern], FU1-06 [Deceleration Pattern]

Accel/Decel at Continuous Rating Range

FU1-05 [Acceleration Pattern], FU1-06 [Deceleration Pattern]

Braking Operation Adjustment

FU1-0 7[Stop Method], FU1-08~11 [DC Braking],
FU1-12~13 [DC braking at start]

Operations for Frequencies Over 60 Hz

FU1-20 [Maximum Frequency],

FU1-25 [Frequency Upper Limit],

1/0-05 [Frequency Corresponding to Max. Voltage of V1],
1/0-10 [Frequency Corresponding to Max. Current of I]

Selecting an Appropriate Output
Characteristics for the Load

FU1-20 [Maximum Frequency],
FU1-21 [Base Frequency]

Motor Output Torque Adjustment

FU1-22 [Starting Frequency],
FU1-26~28 [Torque Boost],
FU1-59~60 [Stall Prevention],
FU2-30 [Rated Motor]

Output Frequency Limit

FU1-23~25 [Frequency Upper/Lower Limit],
1/0-1~10 [Analog Frequency Setting]

Motor Overheat Protection

FU1-50~53 [Electronic Thermal], FU2-30 [Rated Motor]

Multi Step Operation

1/0-12~14 [Define the Multi Function Input Terminals],
1/0-20~27 [Jog, Multi Step Frequency],
FU1-23~25 [Frequency Upper/Lower Limit]

Jog Operation

1/0-20 [Jog Frequency]

Frequency Jump Operation

FU2-10~16 [Frequency Jump]

Timing the Electronic Brake Operation

1/0-42~43 [Frequency Detection Level],
1/0-44 [Multi Function Output]

Displaying the Rotating Speed

DRV-04 [Motor Speed)],
FU2-74 [Motor RPM Display Gain]

Function Alteration Prevention

FU2-94 [Parameter Lock]

Energy Saving

FU1-39 [Energy Saving]

Auto Restart Operation After Alarm Stop

FU2-27~28 [Auto Retry]

2nd Motor Operation

FU2-81~90 [2 Function]

PID Feedback Operation

FU2-50~54 [PID Operation]

Frequency Reference Signal and Output
Adjusting

1/0-01~10 [Analog Frequency Setting]

Define the Multi-Function Input Terminals

1/0-12~14 [Define the Multi-Function Input Terminals]

Define the Multi-Function Input Terminals

[/0-44 [Multi Function Auxiliary Contact Output Setting]

Commercial Line < inverter Switchover
Operation

1/0-12~14 [Define the Multi-Function Input Terminals],
1/0-44 [Multi-Function Auxiliary Contact Output Setting]

Frequency Meter Calibration

1/0-40~41 [FM Output]

Operate by Communicating with a Computer

1/0-46 [Inverter No.],
I/O-47 [communication Speed)],
1/0-48~49 [Loss of Reference]
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APPENDIX B - PARAMETERS BASED ON APPLICATION

Intention

Parameter Code

DRV Group

When you want to change the frequency setting

DRV-00

When you want to change the acceleration and deceleration time of the motor

DRV-01, DRV-02

When you want to change the run/stop method

DRV-03

When you want to change the frequency reference source DRV-04
When you want to set the multi-function DRV-005 ~ 07
When you want to see the output current, motor speed and the DC link voltage of inverter DRV-08 ~ 10
When you want to see the output voltage, output power, output torque from the user display DRV-11
When you want to check the fault of the inverter DRV-12

FU1 Group

When you want to use the Jump Code FU1-00
When you want to prevent the motor from rotating at opposite directions FU1-03
When you want to select the acceleration and deceleration pattern suitable for your application FU1-05 ~ 06
When you want to change the stopping method FU1-07
When you want to change the stopping accuracy for steady stop FU1-08 ~ 11
When DC injection braking is required before starting FU1-12~13
When you want to set the maximum frequency and the base frequency according to the rated torque of the FU1-20 ~ 21
motor

When you want to adjust the starting frequency FU1-22
When you want to limit the mechanical rotating speed to a fixed value FU1-23 ~ 25
When a large starting torque is needed for loads such as elevators (Manual/Auto Torque Boost) FU1-26 ~ 28
When you want to select an appropriate output characteristic (V/F characteristic) according to loads FU1-29
When you want to se up your own V/F pattern FU1-30 ~ 37
When you want to adjust the output voltage of the inverter FU1-38
When you want to use the energy saving function FU1-39
When you want to protect the motor from overheating FU1-50 ~ 53
When you want to output a signal when the overload condition lasts more than a fixed amount of time FU1-54 ~ 55
When you want to cut off the output when the overload condition lasts more than a fixed amount of time FU1-56 ~ 58
When you want to set the stall prevention function FU1-59 ~ 60
FU2 Group

When you want to check the fault history of the inverter FU2-01 ~ 06
When you want to use dwell function FU2-07 ~ 08
When you want to prevent the resonance from the oscillating characteristics of a machine FU2-10 ~ 16
When you want to protect inverter from input/output phase loss FU2-19
When you want to start the inverter as soon as the power is turned ON FU2-20
When you want to restart the inverter by resetting the fault when a fault occur FU2-21
When you want to use the instant power failure restart function (Speed Search) FU2-22 ~ 25
When you want to use the retry function FU2-26 ~ 27
When you want to enter the motor constants FU2-30 ~ 37
When you want to reduce noise or leakage current by changing the PWM carrier frequency FU2-39
When you want to change the control method (V/F, slip compensation, PID, or sensorless operation) FU2-40
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Intention Parameter Code
When you want to use the auto tuning function FU2-41~44
When you want to operate using PID feedback FU2-50 ~ 54
When you want to change the reference frequency for acceleration and deceleration FU2-70
When you want to change the acceleration and deceleration time scale FU2-71
When you want to set the initial keypad display that is displayed when the power is turned ON FU2-72
When you want to set the user defined display FU2-73
When you want to adjust the gain for the motor RPM display FU2-74
When you want to set the dynamic braking (DB) resistor mode FU2-75 ~ 76
When you want to verify the inverter software version FU2-79
When you want to change the connection from one motor to the other motor which use difference parameters FU2-81~90
When you want to copy the inverter parameter to another inverter FU2-91 ~ 92
When you want to initialize the parameters FU2-93
When you want to prevent the parameters from being changed FU2-94
/0 Group
When you want to set the analog voltage or current for the frequency reference 1/0-01~ 10
When you want to set the operating method when the frequency reference is lost 1/0-11
When you want to change the functions for the input terminals P1, P2, and P3 [/0-12 ~ 14
When you want to check the status of the input/output terminals I/O-15 ~ 16
When you want to change the response time of the input terminals /017
When you want to use the JOG and multi step speed operation 1/0-20 ~ 24
When you want to change the 1st ~ 7t acceleration/deceleration time [/O-25 ~ 38
When you want to use the FM meter terminal output 1/0-40 ~ 41
When you want to set the frequency detection level [/0-42 ~ 43
When you want to change the functions of the multi function auxiliary contact output (AXA-AXC) 1/0-44
When you want to exchange the motor to commercial power line from inverter or the opposite 1/0-44
When you want to use the fault relay (30A, 30B, 30C) functions I/0-45
When you want to use RS232/485 communication I/0-46 ~ 47
When you want to set the operating method when the frequency reference is lost [/O-48 ~ 49
When you want to use the auto (sequence) operation I/0-50 ~ 84
EXT Group (When a Sub-board and/or an option board is installed)
When you want to define the functions for the input terminals P4, P5, P6 (SUB-A, SUB-C) EXT-02 ~ 04
When you want to use the analog voltage (V2) input (SUB-A, SUB-C) EXT-05~ 10
When you want to use the encoder pulse for feedback to control the motor speed, or use the pulse input for EXT-14 ~ 24
frequency reference (SUB-B)
When you want to change the functions of the output terminals Q1, Q2, Q3 (SUB-A, SUB-C) EXT-30 ~ 32
When you want to use the LM meter terminal output (SUB-A, SUB-C) EXT-34 ~ 35
When you want to use the analog outputs (AM1, AM2 terminals) EXT-40 ~ 43
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APPENDIX C- PERIPHERAL DEVICES

Inverter Motor Magnetic Wire, mm? (AWG) AC Input
Models [HP] MCCB, ELB Contactor R,S,T | U,V,W | Ground Fuse AC Reactor DC Reactor
SV008iS5-2 1 ABS33a, EBS33 SMC-10P 2 (14) 2(14) | 35(12) 10A 213mH,57A | 7.00mH,54A
SV015iS5-2 2 ABS33a, EBS33 SMC-10P 2(14) 2(14) | 35(12) 15A 1.20mH, 10 A 405mH,9.2A
SV022iS5-2 3 ABS33a, EBS33 SMC-15P 2(14) 2(14) | 35(12) 25A 0.88 mH, 14 A 2.92mH, 13A
SV037iS5-2 5 ABS33a, EBS33 SMC-20P 35(12) | 35(12) | 3.5(12) 40 A 0.56 mH, 20 A 1.98 mH, 19A
SV055iS5-2 | 7.5 ABS53a, EBS53 SMC-25P 55(10) | 5.5(10) | 5.5(10) 40 A 0.39mH, 30A 1.37mH, 29 A
SV075iS5-2 10 ABS63a, EBS63 SMC-35P 8(8) 8(8) 5.5 (10) 50 A 0.28 mH, 40 A 1.05mH, 38 A
SV110iS5-2 15 ABS103a, EBS103 SMC-50P 14 (6) 14 (6) 14 (6) 70 A 0.20 mH, 59 A 0.74 mH, 56 A
SV150iS5-2 20 ABS103a, EBS103 SMC-65P 22 (4) 22 (4) 14 (6) 100 A 0.15mH, 75 A 0.57mH, 71 A
SV/185iS5-2 25 ABS203a, EBS203 SMC-80P 30 (3) 30 (3) 22 (4) 100 A 0.12mH, 96 A 0.49mH, 91 A
SV220iS5-2 30 ABS203a, EBS203 SMC-100P 38(2) 30 (3) 22 (4) 125 A 0.10mH, 112A | 0.42mH, 107 A
SV008iS5-4 1 ABS33a, EBS33 SMC-10P 2 (14) 2 (14) 2 (14) 6 A 8.63mH,28A | 28.62mH, 2.7 A
SV015iS5-4 2 ABS33a, EBS33 SMC-10P 2 (14) 2 (14) 2 (14) 10A 481mH 48A | 16.14mH 46 A
SV022iS5-4 3 ABS33a, EBS33 SMC-20P 2 (14) 2 (14) 2 (14) 10A 3.23mH,75A | 11.66mH,7.1A
SV037iS5-4 5 ABS33a, EBS33 SMC-20P 2 (14) 2 (14) 2 (14) 20A 2.34mH, 10 A 7.83mH, 10 A
SV055iS5-4 | 7.5 ABS33a, EBS33 SMC-20P 35(12) | 2(14) | 35(12) 20A 1.22mH, 15A 5.34 mH, 14 A
SV075iS5-4 10 ABS33a, EBS33 SMC-20P 35(12) | 35(12) | 3.5(12) 30A 1.14mH, 20 A 4.04 mH, 19 A
SV110iS5-4 15 ABS53a, EBS53 SMC-20P 5.5(10) | 5.5(10) 8 (8) 35A 0.81 mH, 30 A 2.76 mH, 29 A
SV150iS5-4 20 ABS63a, EBS63 SMC-25P 14 (6) 8 (8) 8 (8) 45 A 0.61 mH, 38 A 2.18mH, 36 A
SV/185iS5-4 25 ABS103a, EBS103 SMC-35P 14 (6) 8 (8) 14 (6) 60 A 0.45mH, 50 A 1.79mH, 48 A
SV220iS5-4 30 ABS103a, EBS103 SMC-50P 22 (4) 14 (6) 14 (6) 70 A 0.39 mH, 58 A 1.54 mH, 55 A
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DECLARATION OF CONFORMITY

Council Directive(s) to which conformity is declared:
CD 73/23/EEC and CD 89/336/EEC

Units are certified for compliance with:
EN50178 (1997)
EN 50081-2 (1993)
EN 55011 (1994)
EN 50082-2 (1995)
EN 61000-4-2 (1995)
ENV 50140 (1993) & ENV 50204 (1995)
EN 61000-4-4 (1995)
ENV 50141 (1993)
EN 61000-4-8 (1993)

Type of Equipment: Inverter (Power Conversion Equipment)
Model Name: SV - iS5 Series
Trade Mark: LG Industrial Systems Co., Ltd.
Representative: LG International (Deutschland) GmbH
Address: Lyoner Strasse 15,
60528, Frankfurt am Main,
Germany
Manufacturer: LG Industrial Systems Co., Ltd.
Address: 181, Samsung-Ri, Mokchon-Myon, Chonan-Si,
330-845, Chungnam,
Korea

We, the undersigned, hereby declare that equipment specified above conforms to the
Directives and Standards mentioned.

Place: Frankfurt am Main Choan-Si, Chungnam,
Germany Korea
/ g %ﬁ?? 20/03/e} W ,an./ ,W
——{fgratureADate) ZJ (Signature / Date) orfog]a)
Mr. Ik-Seong Yang / Dept. Manager Mr. Hyuk-Sun Kwon / General Manager
(Full name / Position) (Full name / Position)
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TECHNICAL STANDARDS APPLIED

The standards applied in order to comply with the essential requirements of the Directives 73/23/CEE
"Electrical material intended to be used with certain limits of voltage" and 89/336/CEE "Electromagnetic
Compatibility" are the following ones:

« EN 50178 (1997)

« EN 50081-2 (1993)

« EN 55011 (1994)

« EN 50082-2 (1995)

* EN 61000-4-2 (1995)

« ENV 50140 (1993)

« ENV 50204 (1995)

* EN 61000-4-4 (1995)

« ENV 50141 (1993)

* EN 61000-4-8 (1993)

“Safety of information technology equipment”.

“Electromagnetic compatibility. Generic emission standard. Part 2: Industrial
environment.”

“Limits and methods of measurements of radio disturbance characteristics of
industrial, scientific and medical (ISM) radio frequency equipment.”

“Electromagnetic compatibility. Generic immunity standard. Part 2: Industrial
environment.”

“Electromagnetic compatibility (EMC). Part 4: Testing and measurement
techniques. Section 2: Electrostatic discharge immunity test. Basic EMC
Publication (IEC 1000-4-2: 1995).”

“Electromagnetic compatibility - Basic immunity standard - Radiated radio-
frequency electro magnetic field - Immunity test.”

“Radio electromagnetic field from digital radio telephones.”

“Electromagnetic compatibility (EMC). Part 4: Testing and measurement
techniques. Section 4: Electrical fast transients / burst immunity test. Basic
EMC Publication (IEC 1000-4-4: 1995).”

“Electromagnetic compatibility. Basic immunity standard. Conducted
disturbances induced by radio-frequency fields.”

“Electromagnetic compatibility (EMC). Part 4: Testing and measurement
techniques. Section 8: Power frequency magnetic field immunity test - Basic
EMC Publication (IEC 1000-4-8: 1993).”
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EMI/RFI POWER LINE FILTERS L G

INTERNATIONAL CAPACITORS

RFI FILTERS

THE L.G. RANGE OF POWER LINE FILTERS EF (Footprint) — FE (Standard) SERIES, HAVE BEEN SPECIFICALLY
DESIGNED WITH HIGH FREQUENCY LG INVERTERS, THE USE L.G. FILTERS, WITH THE INSTALLATION ADVICE
OVERLEAF HELP TO ENSURE TROUBLE FREE USE ALONG SIDE SENSITIVE DEVICES AND COMPLIANCE TO
CONDUCTED EMISSION AND IMMUNITY STANDARDS TO EN50081

CAUTION

IN CASE OF A LEAKAGE CURRENT PROTECTIVE DEVICES IS USED ON POWER SUPPLY, IT MAY BE FAULT AT POWER-ON OR OFF.
IN AVOID THIS CASE, THE SENSE CURRENT OF PROTECTIVE DEVICE SHOULD BE LARGER THAN VALUE OF LAKAGE CURRENT AT
WORST CASE IN THE BELOW TABLE.

RECOMMENDED INSTALLATION INSTRUCTIONS

To conform to the EMC directive, it is necessary that these instructions be followed as closely as possible.
Follow the usual safety procedures when working with electrical equipment. All electrical connections to the
filter, inverter and motor must be made by a qualified electrical technician.

1-) Check the filter rating label to ensure that the current, voltage rating and part number are correct.

2-) For best results the filter should be fitted as closely as possible to the incoming mains supply of the wiring enclousure, usually directly after the
enclousures circuit breaker or supply switch.

3-) The back panel of the wiring cabinet of board should be prepared for the mounting dimensions of the filter. Care should be taken to remove any
paint etc... from the mounting holes and face area of the panel to ensure the best possible earthing of the filter.

4-) Mount the filter securely.

5-) Connect the mains supply to the filter terminals marked LINE, connect any earth cables to the earth stud provided. Connect the filter terminals
marked LOAD to the mains input of the inverter using short lengths of appropriate gauge cable.

6-) Connect the motor and fit the ferrite core (output chokes) as close to the inverter as possible. Armoured or screened cable should be used with
the 3 phase conductors only threaded twice through the center of the ferrite core. The earth conductor should be securely earthed at both inverter
and motor ends. The screen should be connected to the enclousure body via and earthed cable gland.

7-) Connect any control cables as instructed in the inverter instructions manual.

IT IS IMPORTANT THAT ALL LEAD LENGHTS ARE KEPT AS SHORT AS POSSIBLE AND THAT
INCOMING MAINS AND OUTGOING MOTOR CABLES ARE KEPT WELL SEPARATED.

FF SERIES ( Footprint )

INVERTER
CABLE APANTALLADO
SHIFI DED CABLF
I -\ MOTOR
~— ||||||p '_@L -
FILTER
FE SERIES ( Standard )
CABLE APANTALLADO
INVERTER SHIFI DED CARLF
MOTOR
FILTER -
—] [ e s
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EMI/RFI POWER LINE FILTERS

RFI Filters (Footprint - Standard) for iS5 SERIES

LG

INTERNATIONAL CAPACITORS

iS5 series /  Filtros Footprint  /  Footprint Filters
VARIADOR POT. CODIGO NTENS. | TENSION | Srtuoss | DIMENSIONES | MONTAJE PESO ToRNILOS | (HOINED
INVERTER | POWER | CODE | CURRENT | VOLTAGE | Lewace | DIMENSIONS ' MOUNTING | \yeiqpr | PEREAON | “oureur
corRenT | L W H Y X MOUNT CHOKES
TRIFASICOS _ THREE PHASE NOM. MAX.
SV008iS5-2 0.8kW
SV0151S5-2 15k FFS5-T012-(x) 12A 250VAC | 0.3A 18A | 329 x 149.5 x 50 315x 120 M5 FS-2
SV022iS5-2 2.2
SVooises 220 FFS5-T020-(x) | 20A | 250VAC | 0.3A 18A | 329x1495x50 | 315x120 M5 FS-2
SV055i55-2 55kW | FFS5-T030-(x) | 30A | 250VAC | 0.3A 18A | 415x199.5x60 | 401 x 160 M5 FS-2
SV075iS5-2 75KW | FFS5-T050-(x) | 50A | 250VAC | 0.3A 18A | 415x199.5x60 |  401x 160 M5 FS-2
SVA10iS5-2 11k
SV1501S5-2 5w 100A 250VAC | 0.3A 18A FS-3
SV185iS5-2 18KW
SV2201S5-2 22k 120A 250VAC | 0.3A 18A FS-3
SV008iS5-4 0.8kW
SV0151S54 15k FFS5-T006-(x) 6A 380VAC | 0.5A 27A | 329x 149.5x 50 315x 120 M5 FS-1
SV022iS5-4 2.2k
SV037iS54 370 FFS5-T012-(x) 12A 380VAC | 0.5A 27A | 329 x 149.5 x 50 315x 120 M5 FS-2
SV055iS5-4 5.5k
SV0751S54 750 FFS5-T030-(x) | 30A 380VAC | 0.5A 27A | 415x199.5 x 60 401 x 160 M5 FS-2
SV110iS5-4 11K
SViBoiSad Tao| FFS5T051:(x) | 51A | 380VAC |05A 27A| 466x258x65 | 4405x181 M8 FS-2
SV185iS5-4 18kW | FFS5-T060-(x) | 60A | 380VAC | 0.5A 27A | 541x332x65 | 5155x255 M8 FS—2
SV220iS5-4 22kW | FFS5-T070-(x) | 70A | 380VAC | 0.5A 27A | 541x332x65 | 5155255 M8 FS-2
iS5 series /| Filtros Estandar /  Standard Filters
VARIADOR | por | CODIGO | INTENS. | TENSION | Gefuone | DIMENSIONES | MONTAJE PESO | ToRMLOs | [CHOCHES
INVERTER | POWER | CODE  |CURRENT | VOLTAGE | Lewace | DIMENSIONS ' MOUNTING | \yequr | PERIEEON | “ourrur
crRenT | L W H Y X MOUNT CHOKES

TRIFASICOS _ THREE PHASE NOM.  MAX.
SV008iS5-2 0.8kW
SV015iS5-2 15KW FE-T012-( x) 12A 250VAC | 0.3A 18A | 250x 110 x60 238 x 76 - FS-2
SV022iS5-2 2.2k
Nosrises Soay| FETO20(x) | 20A | 250VAC | 03A 18A | 270x140x60 |  258x106 FS-2
SV055i55-2 55kW | FE-T030-(x) | 30A | 250VAC | 0.3A 18A | 270x140x60 | 258x106 FS-2
SV075iS5-2 75KW | FE-TO50-(x) | 50A | 250VAC | 0.3A 18A | 270x140x90 |  258x 106 FS-2
SV110iS5-2 11KW
SV150iS5-2 15KW FE-T100-( x ) 100A 250VAC | 0.3A 18A | 420 x 200 x 130 408 x 166 - FS-3
SV185iS5-2 18KW
SVI20iss s Jovi| FE-T1204(x) | 120A | 250VAC | 13A 180A | 420x200x130 | 408 166 FS-3
SV008iS5-4 0.8kW
SVO12iS0s ray | FETO0B(x) | 6A | 380VAC |05A 27A| 250x110x60 | 23876 FS-2
SV022iS5-4 2.2k
SV037iS54 370 FE-T012-(x) 12A 380 VAC | 0.5A 27A | 250x 110 x60 238 x 76 -- FS-2
SV055iS5-4 5.5kW
SVO0751S54 750 FE-T030-( x ) 30A 380 VAC | 0.5A 27A | 270x 140 x60 258 x 106 - FS-2
SV110iS5-4 11KW
SVisoised t5qy | FETOS0x) | 50A | 380VAC |05A 27A| 270x140x90 |  258x106 FS-2
SV185iS5-4 18kW | FE-TOB0-(x) | 60A | 380VAC | 0.5A 27A| 270x140x90 | 258x106 FS -2
SV220iS5-4 22kW | FE-TO70-(x) | 70A | 380VAC |05A 27A| 350x180x9 | 338146 FS-2

(x) (1) Industrial environment EN 50081-0 (A class)
(2) Domestic and industrial environment EN 50081-1 (B class)




EMI/RFI POWER LINE FILTERS @

INTERNATIONAL CAPACITORS

DIMENSIONS

FF SERIES { Footprint ) FE SERIES ( Standard )
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FS SERIES ( output chokes }
#D " TIPO D W H X 0
FS—1 21 85 16 70 5
FS-2 28.5 105 62 90 5
E— FS-3 48 150 110 125x30 | 5
/a_ﬂ IY FS-4 58 200 170 180x45 | 5
L] - e
Wy
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