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PREFACE

Thank you for using RHYMEBUS RM6 series drive. For proper operations and safety
purposes, please do read and follow specific instructions contained in this manual
before using the product. The manual shall be placed on the top of the machine, and
all the setup parameters and reference numbers must be properly recorded in

Attachment F to facilitate future maintenance and repairs.



SAFETY PRECAUTION

Please read this manual thoroughly and pay attention to the safety precautions
marked with “ DANGER ” or “ CAUTION ” before installation, wiring, maintenance, or
troubleshooting.

Only qualified personnel may proceed with installation, wiring, testing,
troubleshooting, or other tasks.

s Qualified Personnel: Must be familiar with the fundamentals, structures,
characteristics, operating procedures, and installation. This personnel must read
the manual in details and follow the steps of security measures to prevent possible
dangers.

User may cause the casualty or serious damages if user
ADANGER does not abide by the instructions of the manual to execute
the tasks.

User may cause injuries to the people or damage the
CAUTION | equipment if user does not abide by the instructions of the
manual to execute the tasks.

>

sk Although the A mark may indicate minor damages, serious damages or
injuries may be possibly incurred if the caution is not under user’s attention.

Installation

/\ CAUTION

a. Installation should only take place on top of the metal surface or any material with
the fire resistant. Any place or location of high temperature, moist, oil and gas,
cotton fiber, metal powder and erosive gas should be avoided.

b. If the product specification indicates IP0O0 (the protective level of the equipment
structure), any human contact is forbidden to avoid the electric shock. The option
of installing AC reactor(ACL) or DC reactor(DCL) should also be treated with
caution.

c. Please make sure the surrounding temperature should not exceed 50°C when the|
installation needs to be placed inside the control panel.

d. For the environment of storage and installation, please follow the instructions of
the environmental conditions illustrated in the sections of the common
specification of RM6 series.




Wiring

/A\ DANGER

a. DO NOT conduct any wiring during the system power is ON to avoid the electric

shock.

b. R/L1,S/L2,T/L3 are power inputs (electric source terminals) and U/T1,V/T2,W/T3
are drive’s outputs connecting to a motor. Please DO NOT connect these input
and output terminals to P, Pe, N, Ne, P1 and PR terminals.

c. Once the wiring is completed, the cover of the drive must be put back and must
seal the drive to avoid other’s accidental contact.

d. DO NOT connect 200V series drives to the electric source of 346/380/415/440/
460/480V.

e. DO NOT connect the main circuit and multi-function terminals to the ground (PE).

f. PE & terminal must be exactly grounded. Ground the drive in compliance with

the NEC standard or local electrical Code.

g. Please select “section 3-4-1 Description of Terminals”refer to page 22 for the
screwing torque of the wiring terminal.

h. Please refer to the national or local electric Code for the appropriate spec. of the
cords and wires.

i. Please install an appropriate Molded Case Circuit Breaker (MCCB) or Fuse at

each path of power lines to a drive.

j- Please install the thermal relay between the individual motor and the drive when

using one drive to propel several motors.

k. DO NOT connect phase leading capacitor, surge absorber, or non-three-phase
motor to drive’s U/T1,V/T2,W/T3 side.

I. AC reactor(ACL) installation is required when the power capacity exceeds

500kVA or more than 10 times of drive’s rated capacity.

m. After power off (models which are below 30HP must wait at least 5 minutes;
models include 40HP~75HP must wait at least 10 minutes; models which are
above 100HP must wait at least 20 minutes). DO NOT touch the drive or perform
any unwiring actions before drive indicator light (CHARGE) turns off. Use a
multimeter with the DC voltage stage to measure the cross voltage between P,
Pe, N, Neports (DC bus voltage must be less than 25V).

n. When the motor is under the voltage-proof, insulation testing, unwiring the
U/T1,VIT2,W/T3 terminal of drive at first.

/\ CAUTION

a. The RM6 series are designed to drive a three-phase induction motor. DO NOT
use for single-phase motor or other purposes.

b. The main circuit and control circuit must be wired separately; control circuit must
use a shielded or twisted-pair wires to avoid possible interferences.

c. The control circuit must use a shielded or twisted-pair shielded wires to avoid
possible interferences and confirm the grounding.




Operation

/A\ DANGER

a. DO NOT open or remove the cover while power is on or during the operation. Do
close up the cover before powering on the drive. DO NOT remove the cover
except for wiring or periodic inspection.

b. At the function F_078=1 or 3, the drive will automatically restart when the power
is restored. Stay away from the motor and machine.

c. At the function F_003=0 and F_001=0 or 1, the key on keypad is ineffective.
For safety operation, please install an emergency stop switch.

d. The drive can produce high frequency outputs. Before adjusting the frequency;,
please check the specifications of motor carefully to prevent the motor from
unexpected damages.

e. If any of the protective functions have been activated, and the start command is
set to terminal control (F_001=0 or 1). First remove the case and check if the all
running commands set to OFF. Then press the key to release the alarm.

/\ CAUTION

a. DO NOT touch the heat sink or braking resistors due to the high heat.

b. Some models attach nylon rope when shipping. DO NOT proceed the movement
or hanging the drive by this nylon rope to avoid unexpecting accident. Please
select a suitable rope to proceed the movement or hanging the drive.




Compliance with UL standards and CSA standards (cUL-listed for Canada)

/\ CAUTION

1. “Risk of Electric Shock”
“Before starting or inspection, turn OFF the power and wait at least 5 minutes,
and check for residual voltage between terminal P and N with a multi-meter or
similar instrument has dropped to the safe level (50VDC or below), to avoid a
hazard of electric shock.”

2. “These devices are intended for installing in Pollution Degree2 environments
only.”

3. “Maximum surrounding air temperature 50°C for RM6 series”

4. Short circuit rating

“Suitable for usage on a circuit capable of delivering not more than 5,000 rms
symmetrical amperes, 240V maximum for 200V class input (within)40HP or
less. Models RM6 rated for 200V class input.”

“Suitable for usage on a circuit capable of delivering not more than 5,000 rms
symmetrical amperes, 480V maximum for 400V class input 50HP or less .
Models RM6 rated for 400V class input.”

“Suitable for usage on a circuit capable of delivering not more than 10,000
rms symmetrical amperes, 480V maximum for 400V class input 60HP or
above. Models RM6 rated for 400V class input.”

“Integral solid state short circuit protection does not provide branch circuit
protection. Branch circuit protection must be provided in accordance with the
National Electrical Code and any additional local Codes.”

5. Install UL certified branch circuit fuse between the power supply and the drive,
referring to the table below.

Three-Phase 200V Series

Model number Fuse type Fuse current rating (A)
RM6-20P5 >
RM6-2001 Class RK5 o
ass
RM6-2002 (250Vac, 200KA I.R.) L
RM6-2003 20
RM6-2005 50
RM6-2007 Class T 20
ass
RM6-2010 (300Vac, 200kA I.R.) =
RM6-2015 1%




Compliance with UL standards and CSA standards (cUL-listed for Canada)

(continued)
/\ CAUTION
Three-Phase 400V Series
Model number Fuse type Fuse current rating (A)
RM6-4001 5
RM6-4002 Class RK5 10
RM6-4003 (600Vac, 200kA I.R.) 15
RM6-4005 20
RM6-4007 30
RM6-4010 Class T 30
RM6-4015 (600Vac, 200kA I.R.) 40
RM6-4020 60

6. Main circuit terminal wiring
"Use 75°C Copper wire only."
“Field wiring connection must be made by a UL Listed and CSA Certified
closed loop terminal connector sized for the wire gauge involved. Connector
must be fixed using the crimp tool specified by the connector manufacturer.”
See table below for main circuit wire size.

200V Class Series

Wire size AWG (mm?)

Model number Input Output .
(RILL, SIL2, TIL3) | (UITL, VIT2, W/T3) Grounding
RM6-20P5 16 (L.3) 16 (1.3)
16 (1.
RM6-2001 16 (1.3) 16 (1.3) 6@1.3)
RM6-2002 14 (2.1) 16 (1.3)
RM6-2003 14 (2.1) 14 (2.1) 14(21)
RM6-2005 10 (5.3) 10 (5.3)
RMB-2007 8(84) 8 (8.4) 10(6:3)
RM6-2010 6(13.3) 6 (13.3) 664
RMB-2015 4210 4 (210 :




Compliance with UL standards and CSA standards (cUL-listed for Canada)

/\ CAUTION

400V Class Series

Wire size AWG (mm?)
Model number )
(R/Ll,lglrl)_l;t, TIL3) (U/Tl,ovurtrgl,jt/vrrs) Grounding

RM6-4001 18 (0.8) 18 (0.8)
18 (0.8)

RM6-4002 18 (0.8) 18 (0.8)
RM6-4003 16 (1.3) 16 (1.3) 16 (1.3)
RM6-4005 14 (2.1) 14 (2.1) 14 (2.1)
RM6-4007 12 (3.3) 12 3.3) 12 3.3)

RM6-4010 10 (5.3) 10 (5.3)
RM6-4015 8(84) 10 (5.3) 10 (5.3)

RM6-4020 8 (8.4) 8 (8.4)




INTRODUCTIONS
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Features

Allow RS-485 communication interface control (Modbus
RTU communication protocol).

PID control function for constant pressure, used for air
compressor and pump system. Setting value and
practical value can be displayed simultaneously on the
monitor. PID control function also with the function of
over pressure(OP) ~ PID feedback signal error (no Fb) ,and
pressure start-stop control mode.

Air conditioning temperature control function, used for air
conditioning pumps, fan, and cooling tower temperature
control system.

This is different from PID control function to avoid
frequency fluctuated phenomenon .It can maintain more
stable speed and accurate temperature control.

User can monitor the temperature of the drive and setting
the pre-alarm level to forecast the maintenance cycle of
the cooling fan in order to prevent from the overheat
breakdown and the drive downtime loss.

The temperature management and fan control functions
increase the lifetime of cooling fan and save the energy.

Special fan design for the model above RM6-2050 and
RM6-4075 was made with IP54 iron cooling fan(fan blade
air-flow is more stable and hi%h—temperature resistant),
which can be replaced from the front directly and make
the maintenance more convenient.

9 types of monitor display of the drive

Including output frequency, output current, output
voltage, heat sink temPerature ,PID display the setting
value and the practical value at the same time.

It’s available to connect three independent monitor
(DM-501) displaying state during operation.

The keypad contains remote control function and the max
distance is up to 100M.

The switching frequency can be adjusted between
800Hz~15KHz.Minium setting is 800HZ to reduce high
frequency radiation interference.
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The function of torque motor frequency and control.
Two analog inputs to control torque motor frequency
and load separately.

Parameter locks function can set up the parameter value
lock and conceal it to prevent from data leakage or copy.

A9 type CPU is optional to choose Quick-release terminal
block to save the switching service time.

Interchange function of Heavy duty /Normal duty.

Base on the motor load feature to choose 150%0r120%
Overload protection level.

Heavy duty: Constant torque load (mixer, conveyor..etc)
Normal duty: Variable torque load(windmill, pump...etc)
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Chapter 1 Cautions Before Installation

Chapter 1 Cautions Before Installation

1-1 Product Verification
The product has passed the strictest quality test before shipped out from the
factory. However, the product might possibly sustain minor damages due to the
impact, shaking, vibration, and other factors during the transportation. Please
make sure to verify the following items after receiving this product. If the product
verification finds anything abnormal, please contact the agent immediately for the
further assistance.

1-2 Confirmation of Appearance
1. Check up the specifications at shipping label on the carton is identical
with the nameplate of drive.
2. Check up the appearance of drive for any paint chipped off, smearing,
deformation of shape, etc.
3. Check up the nameplate (as example RM6-2010) of the drive to verify
the product descriptions with the order specification.

‘{ Rhymebus Corporation . TAIWAN 1P20
RM6-2010B3

‘ Heavy Duty 150% 1min ‘ Normal Duty 120% 1min

3PH 200-240V 50/60Hz
\ 40A \ 55A
Output Current & Capability— OUTPUT 3PH 200-240V

0.1-400Hz 0.1-400Hz
| 7.5kW/10HP 33A | 11KW/15HP 41A

—» PGM / SERIAL NO. 0601-1(AZXXXXXX) / HXXXXXXX

Model Number — TypE

Input Power Specs—» INPUT

RM6-2010B3
HXXXXXXXX

Software Number/
Product Serial Number

The drive depends on the motor load feature to choose the rated current of
heavy duty or normal dury. Please refer to the following form to compare the
differences of heavy duty and normal duty.

Motor load Output rated Overload .
feature curent capacity Occasions
Based on the 150% of drive Constant torque
Heavy Duty type difference rated output (Mixer,conveyor...etc)
(*Note 1) current for 1 min ’
Based on the 120% of drive Variable torque
Normal Duty | type difference rated output (windmill,pump...etc)
(*Note 1) current for 1 min '
(*Note)

According to the detail rated specifications of heavy duty and normal duty,please
refer to page 4 “2-1 RM6 Standard Specifications”.

The default setting is heavy duty mode,transfer to the normal duty please refer to
page 51“4-3-7 The setting of Heavy Duty/Normal Duty”.



Chapter 1 Cautions Before Installation

1-3 The Description of Nomenclature:
RM6 - 2 010 B

3
[

A\

\ 4

Input Power Phase
3: Three-Phase

B: Build-in brake transistor
E: Without brake transistor
Model Code

(Refer to maximum
applicable motor)

Input Vlotage
2:AC 200~240V
4:AC 380~480V

Product Series

Model Code table for maximum applicable motor(Heavy Duty)

Model Model Model Model
Code HP/KW Code HP/KW Code HP/KW Code HP/KW
OP5 | 05 |04 015 15 | 11 075 75 | 55 300 | 300 |220
001 1 |0.75 020 20 15 100 100 | 75 350 350 | 250
002 2 1.5 025 25 |18.5 125 125 | 90 420 420 | 315
003 3 2.2 030 30 22 150 150 | 110 500 500 | 375
005 5 3.7 040 40 | 30 175 175 | 132 600 600 | 450
007 75 | 55 050 50 | 37 200 200 |160 — — —
010 10 [ 75 060 60 | 45 250 250 |200 — — —

Model Code table for maximum applicable motor(Normal Duty)

'\éggg' HP/KW '\(":ggg' HP/KW “égﬂi' HP/KW “éggz' HP/KW
0P5 1 |0.75 015 20 15 075 100 | 75 300 350 | 250
001 2 |15 020 25 (185 100 125 | 90 350 | 420 [315
002 3 2.2 025 30 22 125 150 | 110 420 500 | 375
003 5 |37 030 40 | 30 150 175 |132 500 | 600 |450
005 75 |55 040 50 | 37 175 200 |160 600 700 | 600
007 10 [ 75 050 60 | 45 200 250 |200 — — —
010 15 | 11 060 75 | 55 250 300 |220 — - | -

1-4 Confirmation of Accessories

One operation manual is inclusive. Please verify other accessories inclusively such

as braking resistor, AC reactor, etc..




Chapter 1 Cautions Before Installation

1-5 Build-in Brake Transistor (Option)

Please ¢

onfirm the product Code rules to make sure the product specifications of

brake transistor order.

RM6 -2 010 B 3
—I;» Input Power Phase

3: Three-Phase

B: Build-in transistor
E: Without transistor

RM6-000o0B3 RM6-00o00E3
(Build-in BrakeTransistor) (Without Brake Transistor)

200V

1.under 2015: RM6-[J[J[J[]B3 only available in this series
2.2020~2075: RM6-[J[ ][] 1B3~ RM6-[JJJ[_JE3 both are available
3.above2100: RM6-[J[J[J[]E3 only available in this series

400V

1.under 4025: RM6-[J[J[J[(]B3 only available in this series
2.4030~4155: RM6-[J[ ][] 1B3~RM6-[J[J[J[_JE3 both are available
3.Above4150: RM6-[_JJJ[JE3 only available in this series

s Please select “Standard Specifications” refer to page 4 to verify the product

specifications with your requirements.




Chapter 2 Standard Specifications

Chapter 2 Standard Specifications
2-1 RM6 Standard Specifications
2-1-1 Three-Phase 200V Series

(RTA?ELZ?&) 20P5 | 2001 | 2002 | 2003 | 2005 | 2007 | 2010 | 2015
app’l‘fgli)réunf?mor Heavy Duty | 05/04 | 1/0.75 | 2/1.5 | 3/2.2 | 5/3.7 | 7.5/5.5 | 10/7.5 | 15/11
(HP / kW) Normal Duty | 1/0.75 | 2/1.5 | 3/2.2 | 5/3.7 | 7.5/5.5 | 10/7.5 | 15/11 | 20/15
Rated output | Heavy Duty 11 1.9 3 4.2 6.5 9.5 13 18
C?E\?/il)ty Normal Duty | 1.6 2.6 3.8 5.8 8.0 12 16 23
Ratceudrr?:tpm Heavy Duty 3 5 8 1 17 25 33 46
(A) Normal Duty 4.2 6.8 10 15.2 21 31 42 60
Maximum Output Voltage Three-phase 200~240V(corresponding input voltage)
Range of OL(J't_:JZu)t Frequency 0.1~400.00Hz
Po(vq‘frvysair)ce Three-phase 200~240V 50/60Hz
Input current | Heavy Duty 5 6 10 14 18 30 40 60
(A Normal Duty 5 8 12 18 25 41 56 68
AL S [T e 170~264V 50/60Hz / +5%
Overload Heavy Duty 150% of drive rated output current for 1 min
Protection Normal Duty 120% of drive rated output current for 1 min
Maxinug ?g‘;','\;)g feiod Nature cooling ‘ 8 ‘ 16 ‘ 16 ‘ 63 ‘ 60 ‘ 60
Applicable safety standards —
Protective structure 1P20
Weigt‘ié)'v'ass 18 ‘ 18 ‘ 1.9 ‘ 2 ‘ 21 3.0 54 ‘ 57
Case Code Case 1 Case 2 Case 3




Chapter 2 Standard Specifications

Model Case
(RM6-0000B3/ES) 2020 2025 2030 2040 2050 2060 2075
Maximum Heavy Duty 20/15 25/18.5 30/22 40/30 50/37 60/45 75/55
applicable motor
(HP / KW) Normal Duty | 25/18.5 30/22 40/30 50/37 60/45 75/55 100/75
Rated output Heavy Duty 24 29 34 44 57 70 84
capacity
(kVA) Normal Duty 29 34 43 57 70 84 105
Rated OlﬂtPUt Heavy Duty 63 75 90 115 150 185 220
curren
(A) Normal Duty 75 90 112 150 185 220 275
Maximum Output Voltage Three-phase 200~240V/(corresponding input voltage)
Range of Output Frequency 0.1~400.00Hz
(Hz)
Power Source
(9, V, Hz) Three-phase 200~240V 50/60Hz
Input current | Heavy Duty | 72 86 103 132 183 21 240
A Normal Duty 86 103 128 183 211 240 280
Permissible AC power source
EEte 170~264V 50/60Hz / +5%
Overload Heavy Duty 150% of drive rated output current for 1 min
Protection Normal Duty 120% of drive rated output current for 1 min
ftaxpuglcooingigmetiediyl 155 150 216 216 212 394 394
(CFM)
Applicable safety standards -
Protective structure IP20 IP0OO (IP20 OPTION)
We'g?lié)’wass 124 ‘ 131 ‘ 147 ‘ 148 | 427 ‘ 443 ‘ 46.3
Case Code Case4 Case 5




Chapter 2 Standard Specifications

Model Case
(RMB-0500E3) 2100 2125 2150 2200 2250
Maximum Heavy Duty 100/75 125/90 150/110 200/160 250/200
applicable motor
(HP / kW) Normal Duty 125/90 150/110 175/132 250/200 -
Rated output Heavy Duty 112 132 165 223 267
capacity
(kVA) Normal Duty 132 156 191 267 -
Rated output Heavy Duty 295 346 432 585 700
current
A Normal Duty 346 410 500 700 -

Maximum Output Voltage

Three-phase 200~240V/(corresponding input voltage)

Range of Output Frequency

(H2) 0.1~400.00Hz
F’O(Vll\fr\/,sauzr)ce Three-phase 200~240V 50/60Hz
Input current Heavy Duty 280 330 405 550 660
A Normal Duty 330 385 470 660 -
Permissible AC power source
fluctuation 170~264V 50/60Hz / +5%
Overload Heavy Duty 150% of drive rated output current for 1 min
gtecion Normal Duty 120% of drive rated output current for 1 min
Maximum cooling method
(CFM) 394 ‘ 591 ‘ 591 ‘ 788 ‘ 788
Applicable safety standards -
Protective structure IPOO(IP20 OPTION)
Weight / Mass 63.6 89 ‘ 90 164 ‘ 167
(k)
Case Code Case6 Case 7 Case 8

*Please refer to “8-1.H the application of 220V” on page 139 .




Chapter 2 Standard Specifications

2-1-2 Three-Phase 400V Series

Model Case
(RM6-000083) 4001 | 4002 | 4003 | 4005 4007 4010 | 4015 4020
MaXimum Heavy Duty | 1/0.75 2/1.5 3/2.2 5/3.7 7.5/5.5 | 10/7.5 | 15/11 20/15
applicable motor
(HP / kW) Normal Duty| 2/1.5 3/2.2 5/3.7 | 7.5/55 | 10/7.5 15/11 | 20/15 | 25/185
Rated output Heavy Duty | 1.9 3 46 6.9 11 14 18 23
capacity
(KVA) Normal Duty| 2.7 3.7 6.9 8.4 14 18 24 30
Rated output Heavy Duty [ 2.5 4 6 9 14 18 24 30
current
A Normal Duty| 3.5 4.8 9 11 18 23 31 39
Maximum Output Voltage Three-phase 380~480V(corresponding input voltage)
Range of Output Frequency 0.1~400.00Hz
(Hz)
Power Source Thi h 380~480V 50/60H.
(, V, H2) ree-phase z
Input current Heavy Duty 3.5 5 8 12 16 22 28 43
(A) Normal Duty| 4.2 5.8 12 13 20 26 44 47
Permissible AC power source
e 323~528V 50/60Hz / 5%
Overload Heavy Duty 150% of drive rated output current for 1 min
Protection Normal Duty 120% of drive rated output current for 1 min
Maximum cooling method Nature
(CEM) Cooling 8.1 16.2 16.2 62.8 62.8 59.8 59.8
Applicable safety standards -
Protective structure 1P20
Weight / M
SUNCIMEES 18 | 19 2 2 3.0 31 | 56 | 57
(kg)
Case Code Casel Case 2 Case 3
7




Chapter 2 Standard Specifications

Model Case
(RM6-0o00B3/E3) 4025 4030 | 4040 | 4050 | 4060 4075 4100 4125
MaXi mum Heavy Duty | 25/185 | 30/22 | 40/30 | 50/37 | 60/45 75/55 100/75 125/90
applicable motor
(HP / kw) Normal Duty | 30/22 40/30 | 50/37 | 60/45 | 75/55 | 100/75 | 125/90 | 150/110
Rated output | Heavy Duty 30 34 46 57 69 88 114 137
capacity
(kVA) Normal Duty 34 44 57 69 84 110 137 165
Rated output Heavy Duty 39 45 61 75 91 115 150 180
current
S Normal Duty 45 58 75 91 110 144 180 216
Maximum Output Voltage Three-phase 380~480V/(corresponding input voltage)
Range of Output Frequenc
¢ 4 Y v 0.1~400.00Hz
(Hz)
Power Source Thi h 380~480V 50/60H.
(w' V, HZ) ree-phase Y4
Input current | Heavy Duty | 47 52 74 86 105 136 155 181
(A) Normal Duty 52 66 86 105 132 162 181 202
Permissible AC power source 323~528V 50/60Hz / +5%
fluctuation
Overload Heavy Duty 150% of drive rated output current for 1 min
Protection Normal Duty 120% of drive rated output current for 1 min
WP CEEIE) (R 508 | 150 | 216 | 216 | 216 | 212 394 394
(CFM)
Applicable safety standards -
Protective structure P20 IP00 (IP20 OPTION)
We'g?; ; )Mass 58 | 128 | 129 | 15 | 153 | 44 455 | 464
Case Code Case 3 Case 4 Case 5

Notel: Only RM6-0000B3 with the type of 4025

Note2: Only RM6-0000E3 with the type of 4100.4125




Chapter 2 Standard Specifications

Model Case
(RM6-0000E3) 4150 | 4175 | 4200 | 4250 | 4300 | 4350 | 4420 | 4500 | 4600
Heavy Duty 150/ 175/ 200/ 250/ 300/ 350/ 420/ 500/ 600/
Maximum 4 110 132 160 200 220 250 315 375 450
2RplicabIcImoley 175/ 200/ 250/ 300/ 350/ 420/ 600/ 700/
(HP / kW) _
Normal Duty | 55 | 160 | 200 | 220 | 250 | 315 450 | 500
Rated output Heavy Duty 165 193 236 287 329 366 446 533 660
capacity
Normal Duty | 193 232 287 316 366 396 - 655 732
(kVA)
Rated output Heavy Duty 216 253 310 377 432 480 585 700 866
current
S Normal Duty | 253 304 377 415 480 520 — 860 960
Maximum Output Voltage Three-phase 380~480V(corresponding input voltage)
Range of Output Frequency 0.1~400.00Hz
(Hz)
HETERIE Three-phase 380~480V 50/60Hz
(g, V, Hz) P
Input current | Heavy Duty | 202 | 217 | 288 | 355 | 401 | 440 | 540 | 650 | 806
() Normal Duty | 217 | 282 | 355 | 385 | 440 | 480 - 800 | 900
Permissible AC power source 323-528V 50/60Hz / +5%
fluctuation =70
Overload Heavy Duty 150% of drive rated output current for 1 min
Protection Normal Duty 120% of drive rated output current for 1 min
ST ?g‘;','\?? method | 59, ‘ 394 ‘ 591 ‘ 501 | 788 ‘ 788 ‘ 788 ‘ 1182 ’ 1182
Applicable safety standards -
Protective structure 1PO0 (IP20 OPTION)
We'g?;é)""ass 64 | 645 | 95 | 97 | 159 ‘ 163 ‘ 164 | 217 | 272
Case Code Case 6 Case 7 Case 8 Case 9

% The weight of RM6 series standard specifications exclude ACL and DCL

s%Please refer to the “outline dimensions of the inverter” on page 173.

sxApplicable safety standard shows on planning.
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2-2 RM6 Common Specifications

2-2-1 RM6

Control method

« \Voltage vector sinusoidal PWM control (V/F control).
 Switching frequency: 800Hz~15KHz.

Range of
frequency setting

0.1~400.00Hz

Resolution of
frequency setting

« Digital Keypad: 0.01Hz
» Analog signal: 0.06Hz / 60Hz

Resolution
of output frequency

0.01Hz

Frequency
setting signal

DC 0~10V, 4~20mA.

Overload protection

Heavy duty |150% of drive rated output current for 1 minute.

Normal duty|120% of drive rated output current for 1 minute.

DC braking

» Time of DC braking after stop / before start: 0~20.0sec
» DC braking frequency at stop: 0.1~60Hz
* DC baking level: 0~150% of rated current

Braking torque

Approximately 20%(with built-in braking resistor connected,
braking torque is approximately 100%).

Control Characteristics

Acceleration/
deceleration time

» Osec(coast to stop), 0.0~3200.0sec(independent setting
of the acceleration / deceleration).

 The setting of acceleration /deceleration time can adjust
from OHz to 60Hz

V/F pattern

« Linear, Energy saving mode (square of 2, 1.7, 1.5 curve)
» V/F pattern (2 V/F points).

« V/F pattern can be adjusted independently by analog
input signal.

Other functions

slip compensation, auto-torque compensation,
auto-adjustment for output voltage stability, auto-operation
for energy-saving, auto-adjustment of switching frequency,
restart after instantaneous power failure, speed tracing,
overload detection, acceleration/deceleration switch ,

parameters copy

10
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Input

Start method

Forward/ Reverse, Communication interface(RS-485
Modbus), 16 sets preset speed. 3-wire self-holding
FWD/REV control.

Multi-function

6 sets programmable input terminals: X1~X6

inputs Refer to the function setting description of F_52~F_57

* Vin — GND: DC 0~10V
Analog ¢ lin — GND: DC 4~20mA/ 2~10V or DC 0~20mA / 0~10V
inputs Refer to the function setting description of F_040, F_041, and

F_126~F_128

Operation Characteristics

Output

Multi-function

4 sets programmable output detection: Ta2—-Tbh2-Tc2, Tal—
Th1-Tcl, Y1I-CME, Y2-CME

outputs  |Refer to the function setting description of F_058~F_060, and
F 131
e “FM+" — “M"- : DC 0~10V

Analog o “‘AM+” — “M”- : DC 0~10V

outputs  |Refer to the function setting description of F_044, F_045,

F_129, F_130

Keypad (KP-603)

output frequency, frequency command, output voltage, DC
bus voltage, output current, motor speed(RPM), machine
speed(MEM), terminal status and heat sink temperature,
practical value, and setting value.

Display

Keypad (KP-602)

Multiple languages and 4 descriptions of monitor modes are
shown at the same time.

External indicator

Independent external display can be added for up to three
sets(96mm * 48mm, 5 digits) to show output frequency,
frequency command, output voltage, DC bus voltage, output

(DM-501) current, terminal status and heat sink temperature, Machine
speed, Motor speed.
EEPROM error(EEr), A/D converter error(AdEr), Fuse
open(SC), Under voltage during operation(LE1), Drive over
Error trip current(OC), Grou.nding fault (GF), Over voltage(OE), Drive
messages of ovgrheat (OH), Drive overheat (Ht), Motor overload(OL),
drive Drive overload(OLl),_ System overload(OLO), External
c fault(thr), NTC thermistor sensor fault(ntCF), Keypad
o 2 interruption during copy(PAdF), Modbus communication
S| e overtime(Cot)
g g Error trip
g ‘—‘% g:i(\elses;g;z;; PID feedback signal error(no Fb), Over pressure(OP)
L | loop control
Power source under voltage(LE), Drive output interruption
Warning |(bb), Coast to stop(Fr), Dynamic brake transistor over
messages of |voltage(db), Software fault(PrEr), Drive overhea (Ht), Keypad
drive cable trip before connecting(Err_00), Keypad cable trip
during operation(Err_01), Over pressure(OP)

11
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Cooling method

» Nature cooling: 20P5, 2001, 4001,4002 models.
» Fan cooling: Three fan control methods for cooling(forced

air, operation air, temperature level setting) for other
models.

Environment

Atmosphere

Non-corrosive or non-conductive, or non-explosive gas or
liquid, and non-dusty

-10°C (14°F) ~ +50°C (122°F)
Heavy Duty . .
Surrounding (Non-freezing and non-condensing)
temperature -10°C (14°F) ~ +40°C (104°F)
Normal Duty . .
(Non-freezing and non-condensing)
Storage -25°C (-13°F) ~ +70°C (158°F)
temperature

Relative humidity

95% RH or less (No-condensing atmosphere)

Vibration

Less than 5.9m/sec? (0.6G)

Altitude

Less than 1000m (3280 ft.)

12
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Chapter 3 Installation and Confirmation

3-1 Basic Equipment
The drive needs the several components for the conjunctive operation. These
components are called “basic equipment”, listed in the following:

3-1-1 Power Source: The voltage with three-phase or single-phase of the power
source must meet the drive specifications.

3-1-2 MCCB or NFB: MCCB (Molded Case Circuit Breaker) or NFB (No Fuse
Breaker) can withstand the inrush current at instant power ON and
provide the overload and over-current protection to the drive.

3-1-3 Drive: The main device of motor control must be chosen in accordance
with the rated voltage and current specifications of motor (please refer to
the lists of Standard Specifications of drives).

3-1-4 Motor: The specifications of motor are determined from the requirement.
Please be cautious to the motor rated current that must not exceed the
drive current.

3-2 Installing the Drive
For the safe operation of the drive, please be cautious to the environmental
conditions where the drive is going to be installed.
3-2-1 AC Power: AC power input must be complied with the AC power input
specification of the drive.(see RM6 series standard specifications)

3-2-2 Location: Due to the heat dissipating requirement during the drive
operation, please install the drive with the least clearance space (shown
as below figure) around the drive. Therefore, the location of installation
should be arranged as follows:

<]

Kf——

o
<KX
X
2

XX

>
202!
-
R

XX

,.,.
XXX
XK
XL

v,v

X5
o
R

XXX
XX
-
XX

XX
XX

XX
ot 5

X
R
o
RX,

,.
2928
=
XX
%

.v
XX
7S
28

XXX
RS
-
XX

XX
XX

v
XX
-
XX

XXX
29202
020
o020

9o
%
199
7S
28
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1202
o~
2024
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3-2-3 Arrangement: Due to the heat generated at the machine operation, the
drive must be installed in the ventilate space. If there are multiple
inverters installed in the same panel and the position is placed up and
down, it's recommended to install the guide between the inverters to
avoid the inverter on the top getting hot airfolw form the inverter on the
bottom.

The installations of drive are shown as below figure 1 and figure 2:

a. Internal cooling

Correct Incorrect
Outlet Outlet
=] =]
Fan i Fan B
Fan Fan
Outlet ae T T Outlet Ee R\
<— <—

= =

O Drive x Drive

I I

inlet ] Inlet -
— —
Correct Incorrect
Outlet Outlet
[==] [==]
Fan Fan A A Fan Fan A A |
== ’—’_
Outlet a b ‘ Outlet 8 b
< <
Drive Drive

| L]
O - X'
=

Inlet | — \—‘;
Tl - T1L

Figure 1: Drive mounting inside the cabinet/control panel

Inlet -
—
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b. External cooling

Outlet

Correct
Outlet
Fan| ==
Fan ﬁ ﬁ
8 < ==
-
Drive

77

=]

Drive

&

Inlet] =
—
Correct
Outlet
Fan ==
Fan
- il
Outletg -
==
Drive
Inlet AL

Note: The external cooling is suitable for 7.5HP above. Please ensure all air vents to

—
—

Outlet

Guide

Inlet  Inlet

Outlet

Inlet Inlet

Incorrect
Outlet
Fan| ==
Fan ﬂ\ f\
8 < ‘ ==
-
Drive
|
X
‘ ==
Drive
|

Inlet

.
.
Correct
Outlet /i
Fan ‘ ‘
[

O

Drive

—
—

\

Figure 2: Drive mounting outside the cabinet/control panel

be ventilated using the external cooling.
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3-2-4 Specifications of Associated Accessories: The specifications of the
accessories must be according to the specifications of the drive.
Otherwise, the drive will be damaged and the life span of the drive will be
shorten.

A DO NOT add any power factor leading capacitor(RC, LC or other

capacitance component) between the drive and motor to avoid any
accidents.

3-2-5 Cleaning of Environment: The installed location of drive must consider the
ventilation, cleanliness and moisture.

3-2-6 Operator: Only the qualified personnel can perform the operation and
troubleshooting.

3-2-7 Drive Supporting Frame (option):
a. Applicable mode:

Scheme Model PR MUl
eaon0 M1031567
A rseared M1031383
Emgﬁgigi iggg M1031505

b. Instruction:
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3-3 Cooling Fan Replacement
3-3-1 Steps of Cooling Fan Replacement
= 200V Series: RM6-20P5~RM6-2005
= 400V Series: RM6-4001~RM6-4005
Replacement method of fan:
Step 1 Press the right and left sides which shows on the figure and pull upward.

Step 2 Remove the fan unit and replace the new one.

17
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=) 200V Series: RM6-2007
=) 400V Series: RM6-4007~RM6-4010

Replacement method of fan:

Step 1 Press the right and left sides which shows on the figure and pull upward.
Step 2 Remove the fan unit and replace the new one.

’ g

Step 3 Press the right and left sides shows in the figure and pull upward.
Step 4 Use the flathead screw driver to loosen the hooks on the right and left holes of

which shows in the figure and pull upward.
Step 6 Remove the connector of fan and pick up the base board of the fan.

18
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Chapter 3

200V Series: RM6- 2010~RM6- 2040
400V Series: RM6- 4015~RM6- 4060

=
>

Step 1 Remove the screws fixed the back cover and remove the back cover.
Step 2 Remove the screws holding the fan units and remove the fan units and

Replacement method of fan:

replace the new one.

19
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2 200V Series: RM6-2050~ RM6-2250
S 400V Series: RM6-4075~ RM6-4600

(1) Method 1 : Replace directly from the top of the inverter

Step 1 Remove the screws holding the fan and the fan guard.
Step 2 Remove the connector of the fan and replace the new one.

20
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(2) Method 2 : Replace from the front of the inverter

Step 1 Remove the screws holding on the upper recover, then remove the
connector of the keypad and remove the the upper cover.

Step 2 To pick up the fan unit, please remove the screws holding on the fan units
and the connection line.

Step 3 Replace the new fan after picking up the fan unit. -
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3-4 Descriptions of Main Circuit Terminal and Wiring Diagram
3-4-1 Description of Terminals

a.Main Circuit Terminals

Type Symbol Function Description
R,S,T AC power Three-phase; sinusoidal power
source input . -
(L1,L2,L3) : source input terminal.
Power terminals
Source DC power |External DC power source terminal.
®, NO source input | 3%Only 2007~2040, 4007~4060models
terminals have the terminal.
uU,v\w Drive outputs Output three-phase variable
Motor to motor
(T1,T2,T3) B frequency and voltage to motor.
terminals
P(). NO 1 b namic brake [The terminal .
P®e, NO | Pynamic brake The terminals can connect to
b ’N unit terminal  {dynamic braking unit (option).
P, PR External .
Power - ;
p P(+), PR_|braking resistor The termmals_ can connect to
an inal external braking resistor (option).
Braking P®, PR termina ‘
P(+), P1 External The terminal can connect to DC
reactor (DCL) for improving power
reactor S
. factor. The default setting is
P®, P1 terminal -
connected by a jumper.
PE(or G) : Ground the drive in compliance with
Grounding @ Grouqd|ng the NEC standard or local electrical
terminal
Code.

b. Voltage Selection Board of Cooling Fan

/ggav/  j415v/  ja40v]  /480V/ /480v/

/i

% The models above RM6-4075 have the voltage selection board shown in above
figure when removing the back cover of the drive. Please carefully select the
jumper position according to the power source (actual power voltage level) to
avoid the burnout of the fan or the overheating of the drive.

(EX: When the power source is 460V, selecting the position from 380V to 460V)

22
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c.Wiring of Main Circuit Terminal

O Model:

Braking Resistor(option)
1WA

1
4

1
A

Pr

Three-Phase RILL—— *—0RIL1

50/60Hz  S/L2 —— e—0 S/L2 RM6 VIT2 o
T3 —— e——0 T/L3

AC Power Input

P N
u/iT1

WIT3

Induction Motor

G

Grounding

MCCB
Resistor
Terminal Tightening | Grounding | Tightening
Model number Screw size torque terminal torque
Oy | lo-in (kgf-cm) | size | Ib-in (kgf-cm)

RM6- :
20P5B3, 2001B3, 2002B3,
2003B3, 2005B3; M4 13.8 (15) M4 13.8 (15)
4001B3, 4002B3, 4003B3, 4005B3

23
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O Model:

AC Power Input

Three-Phase
50/60Hz

Braking Resistor(option) vy
MWAA | ,:,Jumper

DC Reactor(DCL;option)

! U

RILL——e o—
SlL2——e e—
TI3—e —

PR P® Pl & Ne

R/L1
S/L2
TIL3

RM6

Uil
VIT2 ¢
WIT3

T/L3|UIT1|VIT2

Induction Motor

&

Resistor

Terminal Tightening |Grounding| Tightening
Model number scretw slzde torque terminal torque
(reep oo™ | Ib-in (kgf-cm) | size Ib-in (kgf-cm)
RM6-:
2007B3; M4 15.6(18) M4 13.8 (15)
4007B3, 4010B3

24
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© Model:
DC Reactor(DCL;option)
Jumper
Ly dume
P& Pl & Ne Induction Motor
Three-Phase RILI— *——9RIL1 urrL
50/60Hz  SiLo— e siL2 RM6 VIT2¢
AC Power Input 7/ 3— e e—¢T/.3 WI/T3 T
@ S

R/L1|S/L2|T/L3 @)

Termin_al Tightening Grounding Tightening
Model number scre!w S'Zde torque terminal torque
(exc‘fsnﬁ‘rno;g‘ "9 | Ib-in (kgf-cm) size Ib-in (kgf-cm)
RM6-:
2020E3, 2025E3, 2030E3, 2040E3 M8 69.4(80) M5 20.8(24)
4030E3, 4040E3, 4050E3, 4060E3
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O Model:

Three-Phase

Resistor(option) (YYYN)
M~

DC Reactor(DCL;option)

Installation and Confirmation

RILL—— —OR/L1

50/60Hz Sil2—— e—05/12
AC Power Input 1.3  e—9T/L3

N

U/m1 ‘ VIT2

; \: ’:,Jumper
A
A3 O NS Induction Motor
U1
RM6 T
R/L1 ‘ S/IL2 ‘ TIL3 @ ‘ PR
© © © ©
P()

olg) @

Motor

Resistor

Termin_al Tightening Grounding Tightening
Model number scre!w S'Zde torque terminal torque
<‘*X°‘§§,r2(n°;)" "9 | Ib-in (kgf-cm) size Ib-in (kgf-cm)

RM6-:
2010B3,2015B3; M5 20.8 (24) M4 13.8 (15)
4015B3, 4020B3, 4025B3
RM6-:
2020B3, 2025B3, 2030B3, 2040B3 M8 69.4(80) M5 20.8(24)
4030B3, 4040B3, 4050B3, 4060B3
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O wModel:

DC

Installation and Confirmation

Reactor(DCL;option)

r%——.]umper

P® P1 NO
Induction Motor
Three-Phase RIL1 —— »—0RIL1 uIT1
50/60Hz AC siL2 —" % S/L2 RM6 VIT26
Powerinput 1,5 ¢ b3 WIT3 T
PE PE >—_|=_
PE PE
R S| T|U|V|W|N]/|P1| P @
? /L1 /L2 /L3 |/T1|/T2|/T3| ©® @®
1 o] |O
Grounding

Motor

Terminal Tightening | Grounding | Tightening
Model number scretw slzde torque terminal torque
(excert oo | Ib-in (kgf-cm) size Ib-in (kgf-cm)
RM6-:
2050E3, 2060E3, 2075E3; M8 104 (120) M8 104 (120)
4075E3, 4100E3, 4125E3

¢ For the models above RM6-4075, please notice “Voltage Selection Board of Cooling Fan” on

page.22.

RM6:Models above 100HP : AC reactor (ACL) is the standard accessory;
Models above 175HP: DC reactor (DCL) is the standard accessory.

Please remove the jumper between P1 and P terminal, when connecting the external DC reactor

(DCL). DO NOT remove the jumper, when DC reactor (DCL) does not be connected.
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O Model:

Resistor(option)
r
4 4
PR P N

—~ Inductor Motor
Three-Phase RIL1—<¢ &—=COR/L1 u/iTL
50/60Hz  siLo—e Ne—d 512 RM6 VarX
AC Power Input ., o 3T/L3 WIT3 T
PE PE >—_|__

PE

PE

R|S|T|U|V | |W|N|PR| P @
) ? JL1|/L2 |[/L3[/T1|/T2]/T3| © ®
Grounding

Q

P 9

Resistor

Terminal Tightening |Grounding| Tightening
Model number (;ge"v“t""msfde torque terminal torque
iy~ | lo-in gotem) | size Ib-in (kgt-cm)
RM6-:
2050B3, 2060B3, 2075B3; M8 104 (120) M8 104 (120)
4075B3, 4100B3, 4125B3

¥ For the models above RM6-4075, please notice “ Voltage Selection Board of Cooling Fan” on

page22 .

RM6:Models above 100HP : AC reactor (ACL) is the standard accessory;
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@ Model:

DC Reactor(DCL)

Installation and Confirmation

rmmM
)I/—\'g——Jumper

AC Reactor
(ACL)
Three-Phase RILL—¢ »—MM—<R/]

50/60Hz  siL2—& e—NPM__25/12
AC Power Inputy ¢~ S 3

PE

P® P1 No

RM6

PE

o

PE

Induction Motor

umL
WIT3

m

Grounding

P
18]

R[S|[T|U|V |W][N
‘/L1‘/L2‘/L3‘/T1‘/T2‘/T3‘ ©
© © ©

4300E3, 4350E3,4420E3, 4500E3,
[4600E3

4600E3

Groujnding
Terminal Tightening Grounding Tightening
Model number SCrew size torque terminal torque

(excfg:n?{ﬁ;?d'”g Ib-in (kgf-cm) size Ib-in (kgf-cm)
RM6-:
2100E3, 2125E3, 2150E3, 2200E3,
2250E3;
4125E3, 4150E3, 4200E3, 4250E3, M12 347 (400) M8 104 (120)

% Be cautious of the polarity of DBU when connecting to P(®),NO terminals of drive to avoid any

possible damages to drive.

s%For the models above RM6-4075, please notice “Voltage Selection Board of Cooling Fan” on

page 22.

3% RM6:Models above 100HP : AC reactor (ACL) is the standard accessory;

Models above 175HP: DC reactor (DCL) is the standard accessory.
Please remove the jumper between P1 and P terminal, when connecting the external DC reactor
(DCL). DO NOT remove the jumper, when DC reactor (DCL) does not be connected.
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3-4-2 Description of Jumper and DIP Switch

A DO NOT change the jumper and the switch while the power is on.

(1) RM6-2001/2~RM6-2005
RM6-4001 ~ RM6-4005

SINK
SOURCE IT% V mode
KINK @4 \ [g)
PS5 \\jn 7/
\\SOURCE AL . ©
— DD |D|D|D|DD|B D B| \| Eaf 0el™ osun

CN1:

SINK.

X4 | P24| REV|COM FWD| Y1 | Y2 | P12| FM+]

@@@J@@

x3 | x2|coM x1| x5

AMY S TBBT T84
. EYEIE) (2] Z)%)Z)Z)%,

px+| Dx- |GND| | Tet| Ta1| Thi|l Tc2| Ta2| Th2

8

SOURCE CME| Vin|GND| lin | X6

External indicator (DM-501) socket

CN3: Digital keypad (KP-603) socket.
TB1: Input/Output terminals.Tightening torque: 5 Ib-in (5.7 kgf-cm)
TB2,TB4: Multi-function output terminals (relay type). Tightening torque: 4.4

Ib-in (5.1 kgf-cm)

TB3: Connection terminals for external communication interface.
Tightening torque:3.5 Ib-in (4 kgf-cm)

JP1: Inputimpedance selection of lin (short circuit: 250Q ; open circuit:
500Q); Default: Short Circuit.

JP4: Input signal type selection of lin (Voltage/Current). Default: Current

JP5: SINK/SOURCE mode selection of X1 to X6, FWD or REV ( refer to
page 35 ) Default: Sink

DSwW3: Terminal resistor switch (ON: enable; 1: disable)
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CN1:
CN2:
TB1:
TB3:

JP1:

JP4:
JP5:

DSWa3:

(2)RM6-2007 ~ RM6-2250
RM6-4007 ~ RM6-4600

O O

SOURCE

SOURCE

SOURCE

Ve Ve

TB4

P12| Vin |GND| lin |[FWD|COM| REV| P24| X4 Ta2 | Tb2 | Tc2
O X6 | M- | YL [CME| Y2 | X5 | X1 |COM| X2 | X3 |cOM Tal| Thl| Tel O

External indicator (DM-501) socket.

Digital keypad (KP-603)socket.

Input/Output terminals. Tightening torque: 4.4 Ib-in (5.1 kgf-cm)

Connection terminals for external communication interface.

Tightening torque:3.5 Ib-in (4 kgf-cm)

Input impedance selection of lin (short circuit: 250Q ; open circuit: 500Q);
Default: short circuit.

Input signal type selection of lin (voltage/current). Default: current

SINK/SOURCE mode selection of X1 to X6, FWD or REV (refer to page 35).
Default: SINK
Terminal resistor switch (ON: enable; 1: disable).
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3-5 Descriptions of Control Circuit Terminal and Wiring Diagram

3-5-1 Wiring Diagram

Reverse ¢
1 Multi-function Input Terminal 1
: Multi-function Input Terminal 24
I Multi-function Input Terminal 3
: Multi-function Input Terminal 4
I Multi-function Input Terminal 5
| Multi-function Input Terminal 6

|
1 Forward
1
[}

1
I ;
;
: I‘ 1P
; :
‘
‘
‘

Analog input control

—= ()

> ()
€> S

\
1
Analog Output Terminal |
(DC 0~10V) !

/

|
|
Multi-function Output Terminal 1
(Relay Type) |
(AC250V/0.5A COS6=03) |

|

\
1
Multi-function Output Terminal |
(Open collector) |
(DC 48V/50mA) :

'

/

(default: DC 0~10V)

%% 1.JP5: SINK / SOURCE selection;

ol Twisted-Pair

——+ Shielded
X+ Shielded Wire

—+  Wire

The signal input selection of multi-function input terminal, please see the
section 3-5-3 SINK/SOURCE Definition.

% 2.JP4: 1/ V selection;

| position: lin-GND terminal is inputted with the current signal.(default)
V position: 1in-GND terminal is inputted with the voltage signal.
%% 3.DSW3: The terminal resistor selection for multi-pump control: The internal

resistance is 100Q.

% 4.The analog input selection is set by F_126 (default: DC 2~10V(4~20mA))
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3-5-2 Control Terminals
Type | Symbol Function Description
Output DC+24V; Maximum supplied current
P24 . .
) Power terminal;  |is 50mA.
§_ P12/12V Control device usage Qutput DC+12V; Maximum supplied current
Q is 20mA.
2 Common terminal for control power
S| GND | Common of analog |(P12/12V,P24) and analog input terminal
O | (com) |input control terminal |(Vin, lin).
Common terminal of COM and GND.
FWD Forward cpmmand Connect the FWD and COM terminals for
terminal forward operation. (F_001=0,1,2)
REV Reverse c_ommand Connect the REV and COM terminals for
terminal reverse operation. (F_001=0,1,2)
¢ Connect the X1 and COM terminals and
X1 Multi-function input | set the function F_052.
terminal 1 « Default setting: Multi-speed level 1
command
» Connect the X2 and COM terminals and
_ X2 Multi-function input | set the function F_053.
< terminal 2 « Default setting: Multi-speed level 2
€ command
§ Multi-function input * Connect the_X3 and COM terminals and
5 X3 terminal 3 set the function F_054.
k= « Default setting: Jog command
% Ttg » Connect the X4 and COM terminals and
21| xa Multi-function input | set the function F_055.
8 g terminal 4 « Default setting: Secondary Accel./Decel.
£ time command
= « Connect the X5 and COM terminals and
£ X5 Multi-function input set the function F_056
terminal 5 « Default setting: External fault command
(thr)
: L » Connect the X6 and COM terminals and
X6 Mu'“{gﬁ:ﬁg;{‘ 6|nput set the function F_057
» Default setting:Reset command
COM Com;nu?rég;tcigltal Common of digital input control signal
(GND) terminals terminals. (FWD, REV and X1 ~ X6)
Vin  |Analog input terminal|lnput range: DC 0~10V -
« Input signal selection
JP4: | position (current signal)
lin Analog input terminal| JP4:V position (voltage signal)
« Input range: DC 4~20mA (2~10V) or
DC 0~20mA (0~10V)
* The function is set by F_126.
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switch

Type | Symbol Function Description
« \/oltage meter with 10V full scale spec.
FM+ Analog output . .
: (meter impedance: 10kQ above)
AM+ terminals . ]
e Maximum output current: 1mA
M- Common of analog Common of analog output terminals
(GND) output terminals g outp )
* N.O (contact a); The function is set by
Tal F_060 (default setting: Error detection).
_ » Capacity: AC250V, 0.5AMax, cos8=0.3
_g » N.C (contact b); The function is set by
£ 7‘@ Thl F_060 (default setting: Error detection).
g E » Capacity: AC250V, 0.5AMax, cos6=0.3
§ 5| Tcl | Multi-function output [Common terminal for Tal,Tbl.
=15 terminals « N.O (contact a); The function is set by
= Ta2 (relay type) F_131 (default setting: Detection during
=1 a operating).
8 » Capacity: AC250V, 0.5AMax, cos6=0.3
» N.C (contact b); The function is set by
Th2 F_131 (default setting: Error detection).
» Capacity: AC250V, 0.5AMax, cos8=0.3
Tc2 Common terminal for Ta2,Th2.
Y1 Multi-function output | * The function is set by F_058, F_059.
Y2 terminals » Capacity: DC48V, 50mAMax
CME | (open collector type) [Common terminal of Y1, Y2.
FM_P |Reserved
Control Terminals and Switch for External Communication
Type | Symbol Function Description
5 Signal transmission | ® Connect the RM6 series drive by
_= DX+ terminal(+) transmission cable, when the drive is
8O - — controlled by RS-485 communication
£ DX Signal transmission | interface
fl_.g =1 = H I(- S .
S E terminal(-) » Communication protocol: Modbus
we Grounding terminal
8 | GND of signal ov
transmission
* When external device control multiple
DSW3 Terminal resistor drives, switch the DSW3 to “ON” position

at the first and last drive

» Terminal resistance: 100Q

Note:

The total length of connecting cable can not exceed 500 meters.
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3-5-3 SINK / SOURCE Definition
There are two ways of connection for multi-function input terminals:

Control Circuit Control Circuit

>
I
—|
X1~X6! X1~X6 TG
FWD FWD bt

REV REV

Photocoupler Photocoupler
coM L 2
comMm
(a)The switch(JPS) turned to SINK position (b)The switch(JP5) turned to SOURCE position

Figure(a) and (b) show two examples by using a switch to control X1 to X6, FWD, or
REV terminals with sink or source mode.

3-5-4 Using a PLC Circuit
There are two ways of connection for multi-function input terminals by PLC

circuit:
Programmable Programmable
Logic Control Control Circuit Logic Controller  Control Circuit

Ay

. — I
g 3
15 -3
T+ T+
v} O
a a

SOURCE { SOURCE {

{SORE - [ SOUREE -
Photocoupler Photocoupler
(a)The switch(JP5) turned to Sink position (b)The switch(JP5) turned to Source position

Figure(a) and (b) show two examples by using PLC to control X1 to X6, FWD, or
REV terminals with sink or source mode.
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3-6 Wiring Cautions and Specifications
a. Wiring connection between drive and motor due to the variance of the
rated power causes the variance of current leakage. The setting of the
switching frequency, rated power, and cable length is listed in the

below table.

Rated powefab'e length 1 1om | 20m | som | som | 100m ;gg\');
1/2~5HP 10KHz | 7.5KHz | 5KHz | 2.5KHz | 800Hz | 800HzZ
7.5~10HP 10KHz | 7.5KHz | 5KHz | 2.5KHz | 800Hz | 800HzZ
15~30HP 7.5KHz | 5KHz | 2.5KHz | 2.5KHz | 800Hz | 800Hz
40~75HP 5KHz | 5KHz | 2.5KHz | 2.5KHz | 800Hz | 800Hz
100~600HP 2.5KHz | 2.5KHz | 2.5KHz | 800Hz | 800Hz | 800HzZ

The setting of switching frequency is determined by F_081

=0 800Hz Note:

=1 2.5KHz [1. When the setting value of F_081 exceeds 4(10kHz) in

_ RM®6 series drive, recommending decrease the output

=2 5KHz - - X

— Switching current or selecting the higher rated output capacity.
F 081 =3 frequency 7.5KHz 2. DO NOT adjust the setting value of switching

=4 10KHz frequency (F_081) of 75HP above drives while the

5 12 5KHz drive is running.

=6 15KHz

b.The wiring length between drive and motor must keep as short as
possible. The parasitic capacitance effect is minor within 10 meters.
The drive should connect an AC reactor (ACL) on the side of drive
output terminals U/T1,V/T2,W/T3 and decrease the switching
frequency if the wiring length is over 30m.

c.If the drive is used at the altitude over than 1000m, the relationship of
drive’s rated current and altitude is shown as below figure.

d.Recommend wire size and Molded Case Circuit Breaker(MCCB)

A
100%

Percentage 90%
of the rated
currentof ~ 80%

drive
70%

609

i
| >
0 1000 2000 3000 4000 Altitude (m)
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Three-Phase 200V Series

Input Input wire size | Control circuit | Groundin
Mg&eel_number cur?ent ME,:'-\():B (R/El,S/LZ,T/L3) wire size wire s.izeg

— | ® (mm2) (mm2) (mm2)
20 P5 5 5 2.0 2.0
2001 6 10 2.0 2.0
2002 10 15 2.0 2.0
2003 14 20 2.0 2.0
2005 18 30 3.5 35
2007 30 50 55 55
2010 40 80 8 8
2015 60 100 14 14
2020 69 110 22 22
2025 85 125 22 22
2030 103 | 150 38 0.75~1.25 38
2040 132 200 60 60
2050 176 300 80 80
2060 200 350 100 100
2075 240 400 60*2 60*2
2100 280 500 100*2 100*2
2125 330 500 150*2 150%2
2150 380 600 200*2 200*2
2200 550 800 200*2 200*2
2250 660 1000 250%2 250*2
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Three-Phase 400V Series

waseuntar | 2 T [ PR oo oo (o
— (A) (mm2) (mm?) (mm?)
4001 3.5 5 2.0 2.0
4002 5 10 2.0 2.0
4003 8 15 2.0 2.0
4005 12 20 3.5 3.5
4007 16 30 3.5 3.5
4010 22 30 5.5 5.5
4015 28 40 8.0 8.0
4020 38 60 8.0 8.0
4025 45 70 14 14
4030 52 90 22 22
4040 70 100 22 22
4050 84 125 22 22
4060 100 150 38 0.75~1.25 38
4075 130 200 60 60
4100 155 250 80 80
4125 177 300 100 100
4150 196 300 60*2 60*2
4175 217 350 100*2 100*2
4200 282 400 100*2 100*2
4250 355 600 150*2 150*2
4300 385 600 200*2 200*2
4350 440 700 250*2 250*2
4420 540 800 250*2 250*%2
4500 650 1000 325*%2 325*%2
4600 800 1200 325*2 325*2

Note
1. Please refer to the local electrical Code with respect to the wiring(the loading
and continuity, the wire capability for the current and temperature, the length of
wiring, and the surrounding temperature must be all considered in order to add
or reduce the size of the wire).
2. Please use the cable that is suitable for 600V, 75°C above.
3. This table is only for reference.
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3-7 The Setting and Installing of Pessure Transducer
Example:

Take the constant pressure for example, the specification of the preesure
transducer is 0~10bar and the PID control method selected to forward control (when
the practical value is lower than the setting value, the drive will accelerated
operated).

Wiring for Pressure Transducer

Pressure Transducer
Power Supply:DC24V
Output Signal:DC4~20mA

Accuracy:0~10bar + 1% R M 6

Parameter Setting
a. Restore the default value of PID control for 60Hz(F_210).

Name Func. Setting Value Description

Analog Input Selection F_220 dEFC4 PID control Default:60Hz

b.Set the function below according to the requirement.

Name Func. Setting Value Description
Analog Input Selection F_125 4 Feedback signal cammand
lin Selection F_126 0 4~20mA

Corresponding value of

Maximum Value of Sensor| F_151 10 pessure transducer 20mA
Minimum Value of Sensor | F_152 0 Corresponding value of
- pessure transducer 4 mA
PID Selection F_153 1 Forward control,Postposition D

Check the jumper (JP4) is on the | position

% Others feedback signal setting refer to definition on page 120
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Chapter 4 Keypad Setting

4-1 Descriptions of Keypad (KP-603)

® RM6 is able to use keypad KP-603 to operate start/stop,display the operating
data,prarameter setting/changing/warning.KP-603 shows the significance of 7

segment displays and LED display to supply related information. KP-603 cables:
applicable with 8-pin telephone cable (flat) or network cable (AMP)

KP-603

°- [][ Al @
o [2[v =l e

e

Note: e

1. 8-pin telephone cable: The cable length must be within 5 meters.
2. Network cable (AMP): The cable length can be over 5 meters (the longest length is
100 meters)

3. There are 4 specifications length of network cable (AMP) for KP-603 keypad
(47cm,1.5M, 3M, 5M)

Option Specs.
47 CM

S| 15M
(C— 3M

5M
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No Symbol Name Discriptions
KEYPAD Powe_r source Oni Power system is pperatlng.
signal Off:No power source input

Frequency signal

Unit indicator light

Voltage singal

Unit indicator light

Current signal

Unit indicator light

- .Enter function setting mode

hel
&) |3 >] < |7

Program + .Back to monitor mode
- .Enter parameter setting mode
Bars Function/data + Back to function setting mode

+ Switch to monitor mode

Keypad Pot Knob

Primary frequency command
setting

Drive start key
and operation

« Drive start key
« Blinking: Acceleration and
deceleration

signal + On:Constant speed
« Off: Stop operating
stop - .Drive stop output
Stop/Reset « .Error occurs recover
Up Change the Setting Value and
Down Parameter.

Note:Frequency shows negative data when reverse.
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4-2 Instruction of Remote Controller (KP-603)and External Display

| Dimension of front panel type | Panel Cutout Dimension |

] @ b
o
@ 435
n
0 [ee]
: Y
PO |
30.5
Unit: mm
| Dimension of side paneltype | Dimension of back panel type |
15
]
gt |
3
@ I
| |
)
30
- ™ Unit: mm
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4-3 The Operation of Keypad(KP-603) and Monitor Mode

4-3-1 Operation of Keypad
The operation of the digital keypad includes fault messages and three modes.

The switching methods are shown as below figure:

Monitor mode Function setting mode Parameter setting mode

@ KEYPAD & KEYPAD T & KEYPAD
e

X

.

0=
<0
>()

@ KEYPAD

*When the keypad is idle for three minutes at

= o P “function setting mode” or “parameter
Hz v A setting mode” , drive will switch back to the
main display” .

Fault message

The operation steps are shown as below table (by default value)

Operation Steps Display
1.Start the drive and enter the monitor mode.

- =)
Hz N A

= KEYPAD

2.Press key and enter the function setting mode.

3.Press key and enter the parameter setting mode.

4.Press key and return to the function setting mode. FoOai
5.Press key and return to the monitor mode. NN

Error message display:
Operation Steps Display

The fault message displayed during the drive operation
After the error is troubleshooted, press key to clear = KE“’ADF' o
the fault and return to the monitor mode. - = <
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4-3-2 Description of Monitor Mode

u

(1) GeneralMode ( A FFET or AFFEM

In (F_153=0) open-loop condition, it can be set any monitor mode 1~8 from
F_006 (Selection of Main Display) at monitor mode, the drive will
automatically switch back to the main display after 3 minute.

Display 1 Display 2 Display 3
(Output Frequency) (Frequency Command) (Output Voltage)
&» KEYPAD &» KEYPAD &» KEYPAD

FUN FUN
DATA DATA
—_— —_

- () (@] - (@] (@] (@] - (@]
Hz \% A Hz Vv A Hz \% A
FUN FUN
DATA DATA

Display 8 .

(Terminal Status and Display 4

Heat Sink Temperature) M H M d (DC bus Voltage)

& KEYPAD o n Ito r o e &» KEYPAD

- () - (@] - (@]

Hz \Y% A Hz \Y% A
FUN FUN
DATA DATA

@ KEYPAD @& KEYPAD @ KEYPAD

]

{

(@] () () -
Hz Hz Vv A
Display 7 Display 6 Display 5

(Machine Speed(MPM)) (Motor Speed(RPM)) (Output Current)

a.Select one of eight displays as the main display from function F_006
(Selection of Main Display).

b.Determine one of eight displays as the main display according to the
application. When the parameter of function is completed without pressing
key, the drive will automatically switch back to the main display after 3 minute.
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(2) PID ControlMode (- 4 FF 3 or AEFIH)

In (F_153#0) close-loop condition, there are nine displays can be selected in
the monitor mode. Press key to switch the display in accordance with
below sequence under monitor mode.

Main Display
(Left : Setting Value
Right : Practical Value

Display 1
(Output Frequency)

@& KEYPAD

e KEYPAD

- (e} (e} - (e} [am]
Hz v A Hz v A
T

Display 8
(Terminal Status and
Heat Sink Tempe

FUN
DATA

Display 7
(Machine Speed(MPM))

- KEYPAD

(e - -
Hz v A

| &
Display 6
(Motor Speed(RPM))

@& KEYPAD

- - (e}
Hz v A

Monitor Mode

(F_153+0)

FUN
&

Display 2
(Frequency Command)

@& KEYPAD

Display 3
(Output Voltage)
- KEYPAD

Display 4
(DC Bus Voltage)
@& KEYPAD
(e} - (e}
Hz v A

Display 5
(Output Current)

@& KEYPAD

a.In (F_153#0) close-loop condition, F_006(Selection of Main Display) is

disable.

b.PID control is suitable for pressure control and temperature control.
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The significance of seven-segment displays of Display 8 (Terminal status and heat

sink temperature) is shown as below figure.

T
a
vi 33
Y2 — FWD
\__/ o ; -y \_4 \_
ST T
CeBTe 12 L0
X6
X4 _T Heat Sink
X3 Temperature
RE\:{ —
Left Display Right Display ,

*grey-color digit in above figure means blinking
The significance of seven-segment display as below:

Display Terminal | Description Display Terminal| Description
FWD L
active
REV L

S X6 terminal is
REV termmal is X6 active
active
X1 terminal Tal,Tbl
X1 is active Tal,Thl termlngls are
active
. Ta2,Th2
X2 X.2 tem.“”a' Ta2,Th2| terminals are
is active -
active
X3 X_3 tem_nnal Y1 Y1 tern_unal is
is active active
X4 X4 tem_unal v2 Y2 tern_unal is
is active active
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4-3-3 Description of Function Setting Mode

In function setting mode, there are 221 functions (F_000 ~ F_220) can be selected
for RM6 series drive, and the setting steps are as below:

Operation Steps Display

e KEYPAD

1.In the monitor mode, press key to enter function
setting mode.

2.Press @ key to increase the function number.

3.Press @ key to decrease the function number.

4-3-4 Description of Parameter Setting Mode
In parameter setting mode, the setting range for every function is shown in
Chapter 5 - Parameter List.

Operation Steps Display
1.Select F_001 (Start Command Selection) as the F_ooi
example. = ‘:v,‘ =
o . - 3
2.Press key to enter parameter setting mode. Lol L1100
3. Press (a][¥] key to select the setting value.

4.Press key and return to function setting mode. =t L
< =

4-3-5 Operation at Monitor Mode
In monitor mode(F_153=0), user can change the setting value of frequency
command. by AFFET )

Refer to operation steps, adjusted the frequency from 60Hz to 50Hz.

Operation Steps Display
1.In monitor mode, setting frequency : 60Hz -

- =) =)
Hz v A

- KEYPAD

2.5%:3;30 (v] key or press (v] key for a while,down to m

3. After completing the setting, press key within 5 seconds (the setting
value is under blinking status) or waiting the drive automatically save the setting

value.
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In monitor mode(F_153#0), user can change the value of setting pressure (SV).
The operation steps are shown as below.

by JEFLF or dEFLH)
Operation Steps Display
1.In monitor mode, the display of setting value(SV) ST R
. . . Py Ll
and practical value(PV) as right figure. - <o o
2. Press (a]lv] key to adjust the setting value of -,K_:E'_V'P_::\D on
pressure. = 2 %
3.After completing the setting, press key within 5 seconds (the setting
value is under blinking status) the drive will automatically save the SV.

4-3-6 Parameter Copy; Restore Default Value; Save/Restore Setting Value

a. Parameter Copy:
Including writing and readout functions. Parameter settings of two drives
can be copied by “ o _ £ £ and “LiL{r _ £ £ functions via keypad

a-1(Parameter Read Out: Drive parameter > Keypad)

Operation steps Display

1.In the monitor mode, press key to enter function -;:Evm}jgg

setting mode. = = o
2.Press [¥] or (4] key to select the function to = rEveAD

. = ,','_7

F_220 (Default Setting) and then press ™ key to e

enter parameter setting mode. S
3.Press (4] key and then select 4 _ FF =R

"~ l:l’ A EE

parameter and then press @3 key to execute the = = o

parameter readout.

4.Drive will start to copy the parameters to keypad, = _ o
and then display thep )éopy Brocess on keypa%). IR

5.After completing the copy, the keypad will display
g |

£ 1.1 message and automatically back to KRN

function setting mode.
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a-2 (Parameter Write In: Keypad parameter - Drive)

Operation steps Display
1l.In the monitor mode, press key to enter function F_noon
setting mode. = = =
2.Press E] or @ key to select the function to &= KEVPAD
. Func g D Y B o |
F_220 (Default Setting) and then press key to e

enter parameter setting mode.

(.
L

3.Press @ key and then select Hir .

parameter and then press key to execute the = = =
writing.
4.Keypad will start to copy the parameters to drive, F :V;_-?D'_“_-’- 7
and then display the copy process on keypad. = = =
5.After completing the copy, the keypad will display = KEveAD
fnd message and automatically back to — D"-' o g’

function setting mode.

¥DO NOT execute the copy for different software version, otherwise the
parameters will occur error and the keypad will display ~ J{}{ - _ F

message.The software version please refer to the F_000 (Drive
Information).

b. Restore Default Value:

RM6 series drive provide four default values for using. User can according to
the demand to restore default values.

C

/

1 (Restore the default value of general drive for 60 Hz)

I (Restore the default value of general drive for 50Hz)
= (Restore the default value of PID control for 50Hz)
! (Restore the default value of PID control for 60Hz)

XBe cautious of the usage of this parameter! This parameter will clear

the saved setting value via SR, parameter.
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Selectthe 4 F F 51 parameter as an example, and the operation steps as
below:
Operation Steps Display
1.Press [v] or (4] key selecting the function to o= KEYPAD
F_220 (Default Setting) and then press key to ?": = %’,:-‘ ""-;'

enter parameter setting mode.

2.Press (4] key to select A4FF 5 parameter, and

. = = =
then press key to execute the restoring. iz v =
3.After completing the restoring, the keypad will - KEvPAD
display = 74 message and back to the
function setting mode. = ~ =
c . Save / Restore Setting Value:
(Save the setting value)
Operation Steps Display
1.Press @ or @ key to select the function to - KEVPAD
. Fune g D B |
F_220 (Default Setting) and then press key to Sliloll BLELH
enter parameter setting mode. a v A
2.Press (4] key to select LR parameter, and B
-
- = = =
then press key to execute the saving. iz v ~
3.After completing the saving, the keypad will display = EveAD
~ nd message and back to the function =)
setting mode. e ~ 2
Restore the setting value)
Operation Steps Display
1.Press @ or @ key to select the function to = KEYPAD
. Func g b R ]
F_220 (Default Setting) and then press key to L=t 14

enter parameter setting mode.

2.Press @ key to select FER parameter, and
LY =)

then press key to execute the restoring. Wz ~ =
3.After completing the restoring, the keypad will = REVPAD

setting mode.
Note: “Restore” parameter is activation when the setting value is saved by
“Save” parameter.

display £ ~d message and back to function

50



Chapter 4 The Setting of Keypad

4-3-7 The Setting of Heavy Duty/Normal Duty
Default setting is heavy duty(HD),based on the load characteristic switch to the
normal duty(ND).There are two ways of switching, and the operation steps as
below:
a. Switch load mode based on the load characteristic in F_220.

Directly choose the function of F_220 (Default Setting) to select demand
opinion and complete chaging to another motor load mode .

o E K ,'_:, ,'_7, (Restore the default value of heavy duty for 60 Hz)
o F F 51 (Restore the default value of heavy duty for 50Hz)
[ i i i ]
PRL R (Restore the default value of normal duty for 60Hz)

(Restore the default value of normal duty for 50Hz)

Ex: Restore the default value of normal duty for 50Hz(Default Setting),the
setting steps as below:

Operation Steps Display

Press (Y] or (a] key to select the function to R —
F_220(Default Setting) and then press  key to enter = s
parameter setting mode. G v A
Press (] key and then select M4 F F 5 parameter
and then press key to restore the default value of
normal duty.
After completing , the keypad will display Frd - REVEAD

g |
message and automatically back to function setting S
mode. - ~ .
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b.Manually adjust the function of F_211 -~ F_048 ~ F_070 ~ F_071.

Based on the format as below to adjust the function of

F 211+ F 048 -

F_070 ~ F_071 and complete the setting of heavy duty/normal duty.

Function Name HD setting value ND setting value
E 048 Motor Rated Current Based on motor Based on motor
- rated current rated current
E 070 Stall Preventlon_ Level 170 140

- at Acceleration
Stall Prevention Level
F071 at Constant Speed 160 130
F_ 211 HD/ND setting 0 1

Note: HD=Heavy Duty ND =Normal Duty

Note:Choose type 2 of switching way if some other parameters are set up already to
avoid setting value from restoring to the default value.
After switching the motor load mode ,please restart the power and make sure Startup
Display meets requirement.

Select RM6-2010 as example:

Heavy Duty (HD)

Normal Duty(ND)

Startup Display [

e KEYPAD

i ot
A g =

[
(]

=3
Hz

=}
A
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Chapter 5 Parameter List

Range
Func. Name Description of Unit |Def60|Page
Setting
0: Software version
1: Drive model number
E 000 Drive. 2 Drive running hours _ _ — |70
- Information (3: Drive power supplying time
4: Software checksum Code
5: Reserved
Rotation direction
Start command command
0 FWD or REV FWD or REV terminal
terminal
1 FWD terminal REV terminal
2 FWD or REV terminal
3 | Keypad “RUN” key | Forward direction
Start 4 Reverse direction
F_001] Command |z Reserved Reserved o-11 | - 3 |70
Selection — —
8 Communication Communication
interface interface
9 Communlcatlon REV terminal
interface
10 FWD terminal Communlcatlon
interface
“ M Communication
11 | Keypad “RUN” key interface
0: Frequency command by analog signal via
terminal.
1: Frequency command by keypad.
Primary [2: Motor speed (RPM) command by keypad.
E 002 Frequency [3: Machine speed (MPM) command by keypad. 0-6 _ 1 74
- Command [4: Frequency command by UP/DOWN terminal.
Selection [5: Frequency command by communication
interface.
6: Frequency command is controlled by keypad
knob(Vin, lin are invalid)
. 0: Start command by terminal, “OFF” key
Selection of disabled
Ptk STOP . &y 1: Start command by terminal, “OFF” key 01 - 1 s
Validity
enabled.
Frequency 0: In the monitor mode, frequency command
F_004| Command | annot be changed. o1 | - |1 |7
- : 1: In the monitor mode, frequency command is
Selection
changeable.
Selection of [0: In the monitor mode, frequency command
Frequency | auto-storing disable.
F_005 N 0,1 = 1 75
- Command |1: In the monitor mode, frequency command
Auto-Storing| auto-storing after 3 minutes.
Selection of [F_153=0
F_006 Main Display[KP Setting of main display 1-8 1 76

|:| means function can be set during the operation.

53



Chapter 5 Parameter List

Func. Name Description Rsange of Unit (Def60 |Page
etting
Machine  [Set the ratio of machine speed. This 0.00~
F_oo7 Speed Ratio [function determines MPM display value. 500.00 0.01 120.00| 76
Digits of
E oog|Decimal ValueSelect the digits of decimal values 0-3 _ 0 76
- (Machine |displaying the machine speed.
Speed)
Multi-speed|Multi-speed|Multi-speed |Multi-speed 50.00
level 4 level 3 level 2 level 1 (No'tel)
F_009|Primary Speed| command | command | command | command v
60.00
OFF OFF OFF OFF (Note2)
F o1o| rFreset OFF | OFF OFF ON 10.00| 77
Speed 1
Preset
F_011 Speed 2 OFF OFF ON OFF 20.00| 77
Fo1z| Jreset OFF | OFF ON ON 30.00| 77
= Speed 3
F o3| JFreset OFF ON OFF OFF 0.00 | 77
- Speed 4
Preset
F_014 Speed 5 OFF ON OFF ON 0.00 | 77
Fois| Jreset OFF ON ON OFF 0.00 | 77
— Speed 6
F_016 Spr:(:gt7 OFF ON ON ON 0.00~ | 0.01 |0.00| 77
s 400.00 | Hz
F_196 Speed 8 ON OFF OFF OFF 0.00 | 77
F 107| Jreset ON OFF | OFF ON 0.00 | 77
— Speed 9
Preset
F_198 Speed 10 ON OFF ON OFF 0.00 | 77
Preset
F_199 Speed 11 ON OFF ON ON 0.00 | 77
Preset
F_200 Speed 12 ON ON OFF OFF 0.00 | 77
Preset
F_201 Speed 13 ON ON OFF ON 0.00 | 77
Preset
F_202 Speed 14 ON ON ON OFF 0.00 | 77
Preset
F_203 Speed 15 ON ON ON ON 0.00 | 77
F_017| Jog Speed Frequency setting by manual 6.00 | 77
Reference 50.00
F 018 Frequency of [The frequency corresponding to 0.01~ | 0.01 [(Notel) 79
= Accel./Decel. |Accel./Decel. time. 400.00 | Hz | 60.00
Time (Note2)

|:| means function can be set during the operation.
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Range of

Func. Name Description Setting Unit |Def60|Page|
Primary S .
' [The acceleration time of primary speed,
Foile Accﬂtﬁ;gﬂon preset speed 4~16, and jog speed. 7
E 020 Delzg{g?zgi/on The deceleration time of primary speed, 79
= T preset speed 4~16, and jog speed.
Acceleration
F_021 -ll—;rr];z(;)tf lAcceleration time of preset speed 1. 79
Speed 1
Deceleration
F_022 -ll—;rr];z(;)tf Deceleration time of preset speed 1. 79
Speed 1
Acceleration
F_023 E?;i;f IAcceleration time of preset speed 2. 79
Speed 2 0.0~ 0.1 | 15.0
Deceleration 3200.0 | sec |(Note5)
Time of —
F_024 Preset Deceleration time of preset speed 2. 79
Speed 2
Acceleration
F_025 L'?;ig IAcceleration time of preset speed 3. 79
Speed 3
Deceleration
F_026 E:gigtf Deceleration time of preset speed 3. 79
Speed 3
E 027 Ascecg?:ri%rgn ISwitch to secondary acceleration time by 79
= T multi-function input terminal.
Secondary . L
-7 _ISwitch to secondary deceleration time by
F028 Dec_lg:ﬁ]r:tlon multi-function input terminal. 79
Set S-curve
for ISet S-curve to slow the acceleration and 0.1
029 /Accel./Decelldeceleration time at start and stop. 0.0-5.0 sec 0:08 79
. Time
0: Output voltage of V/F pattern is not limited,
and decrease the swithching frequency
P automatically.
E 030 L'mo'tl?tt'%? of 1: Output voltage of V/F pattern is limited, 0~3 _ 0 81
= VoltéFi) & and decrease the swithching frequency
9 automatically.
2: Output voltage of V/F pattern is not limited.
3: Output voltage of V/F pattern is limited .
Maximum (,\?Séol)
F_031| Output [Maximum output frequency of drive. 0.1~400.0(0.1Hz 50.0 81
Frequency (Note2)

:l means function can be set during the operation
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Func. Name Description Rang_e of Unit |Def60|Page
Setting
F_032 Starting IStarting frequency of drive’s output. 0.1~10.0 |0.1Hz| 0.5 | 81
Frequency
) 8.0
F 033 Starting [The _voltage corresponds to the output 0.1~50.0 | 0.1V (Note3) 81
- Voltage |[starting frequency. 12.0
(Note4)
50.0
Base 'The frequency corresponds to the base - (Notel)
F_034 Frequency |voltage in V/F pattern. 01~400.00.1Hz 60.0 81
(Note2)
220.0
0.1~255.0
F_035[Base VoItageThe voltagg corresponds to the base 0.1V (Note3) 81
frequency in V/F pattern. 380.0
0.1~510.0
(Note4)
F_036 VIF Frequency at the first point of V/F pattern. 0.0~399.9|0.1Hz| 0.0 | 81
Frequency 1
VIF ) ) 0.0~255.0
F_037 Voltage 1 IVoltage at the first point of V/F pattern. 0.0-510.0 0.1v| 0.0 | 81
F_038 VIF Frequency at the second point of V/F pattern.|0.0~399.9|0.1Hz| 0.0 | 81
Frequency 2
VIF ) 0.0~255.0
F_039 Voltage 2 oltage at the second point of V/F pattern. 0.0~510.0 0.1v| 0.0 | 81
F_040| Vin Gain |Analog input “Vin” gain ratio adjustment. 0.00~2.00| 0.01 | 1.00 | 83
F_041| VinBias |Analog input “Vin” bias ratio adjustment. %L%?; 0.01 | 0.00 | 84

Frequency [The upper limit of output frequency=
Upper Limit [F_031(Maximum Output Frequency )*F_042

Frequency [The lower limit of output frequency=
Lower Limit [F_031(Maximum Output Frequency )*F_043

Analog |0: Output frequency 5: DC bus voltage.
Output  [L:Frequencycommand 6:Output voltage.
Signal  [3: “Vin"analog input 7:Temperature of
Selection signal drive.
(FM+) 44 “lin” analog input
(DC 0~10V) | signal.
Analog
F_045| Output Gain [Analog output gain ratio adjustment. 0.00~2.00| 0.01 | 1.00 | 90
(FM+)

Motor
Overload

F_042 0.00~1.00| 0.01 | 1.00 | 84

F_043 0.00~1.00| 0.01 | 0.00 | 84

F_044

0: Disable

1: Overload protection for dependent cooling

Protection fan type motor: Enapled (QL) 0~2 - 1 91
©L) 2: O_verload protection for independent

cooling fan type motor: Enabled (OL)

Filter Setting [Filter the analog input signal when the

F_047| of Analog [frequency command is controlled by analog 0~255 - 20 | 88

Input Signal |input terminal. (F_002=0).

F_046

’ - Based
Motor Rated [Set the value according to the motor rated 10%-~150% he rated 91
F_048 Current  [current of drive | 0.1A |"cyrrent
. rated current] of motor

means function can be set during the operation.
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(X6)

(contact b)

+20: Stop command
+21: Multi-speed level

4 command

Func. Name Description Rang_e of Unit |Def60|Page
Setting
- 173
E 049 N'(\)A_?_tg;d Current setting according to the motor’s 0 rra‘nzg(tjor 0.1A m(:t%r o1
- Current |no-load condition. current C'uarreem
Motor Slip |According to the load condition, set the motor
F_050| Compensa- (slip compensation for motor running at -9.9~10.0(0.1Hz| 0.0 | 91
tion constant speed. (0.0: off)
Number of [Determinate the RPM display value of _
F_0s1 Motor Poles |monitor mode. 2-10 P 4P |9
+1:Jog command
+2:Secondary
Multi-function| =0: Accel./Dgcel.time
f comman
F_052|Input Terminall UP/DOWN frequency +3:Multi-speed level 1 3
(X2) command enter key command
+4:Multi-speed level 2
command
+5:Multi-speed level 3
command
) oA +6:Reset command
Multi-function  =0: ) +7:External fault
F_053|Input Terminall DC braking enable (at command (thr) 4
(X2) stop) +8: Interruption of
output command
(bb)
+9:Coast to stop
command (Fr)
. . +10:Speed tracing
E 054 IMU“t"_T_U”Ct_'O”I =0 from the maximum L
- nput Terminal A frequency
x3) Current limit enable +11:Speed tracing
Erom the setting
requency _
+12:Holding 21-+21) 92
command (Note 8)
Multi-funci -0: ilszug command g
ulti-function : : +14:DOWN comman
F_055|input Terminal SS'ection Of Primanyj5.ciear up/DOWN 2
or secondary| f
(X4) requency
frequency command command
+16:Analog input
source selection
+17:Stop command
=0 with 3-wire
Multi-function| Three-wire self-hold start/stop circuit
F_056 |Input Terminal|circuit ﬂg:légﬂﬁ;f'éff&!ﬂgﬁ 7
(X5) Normal Open:N.O (F_15370),
(contact a) open-loop
selection.
+19:Reset the
o integrator at
;i ionl™ close-loop
F 057 |’\r:|u3tl Wf':?rﬁllr?gl STOP command control condition 6
- P Normal Close:N.C (F_153#0)

I:l means function can be set during the operation.
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Func. Name Description Range of Unit |Def60|Page|
Setting
) | 0: Disable
Multi-function| +1: detection during operation
E osg| _OutPut  |+2: Constant speed detection 1
- Terminal  |+3: Zero speed detection
(Y1) +4: Frequency detection
+5: Overload detection (OLO)
Multi-function +6: Stall prevention deFection
Output +7: Low voltage detection (LE)
F_059 ! +8: Braking detection -16 ~ +16 2
Terminal . X . — 100
Y2) +9: Restart after instantaneous power failure | (Note 8)

detection

+10: Restart after error condition detection
. . |£11: Error detection

Multi-function| +12: Overheating detection

E oso| _OUtPut  |+13: Upper limit of feedback detection 1
- Terminal | 114: On-Off dead band detection
(Tal,Tbl) |.+15: On-Off range detection

+16: Fan detection during operation

Constant
Speed  [Set the bandwidth of constant speed _
F_061 Detection |detection range. 0.0-10.0 0.1Hz) 2.0 | 101
Range
Frequency ’ )
F 062| Detection Set the bandwidth of frequency detection 0.0~10.0 l0.1Hzl 2.0 |101
range.
Range
Frequency .
F_063| Detection [oct e frequency detection level of 0.0~400.0(0.1Hz| 0.0 |101
multi-function output terminal.
Level
A#gmfélc lAccording to the load condition, adjust the
F_064 a output voltage of the V/F pattern. 0.0~25,5| 0.1 | 1.0 | 105
Compensa- (0.0: off)
tion Range |
System
Overload |0: Disable
F_065 petection [1: Enable 0.1 - 0 ]105
(OLO)
System
Overload |0: Detection during constant speed only _
F_066 Detecting [1: Detection during operation only 0.1 0 |105
Selection
Output  [0: Drive keeps operation when the overload is
Setting after | detected _
F_067 System  |1: Drive trips to protection when the overload 0.1 0 |105
Overload is detected
Osvyesrtlir:d IWhen the output current of drive is larger than| 30%~200%
F_068 Detection the level with the duration of F_069, the drive| of drive 1% | 160 | 105
ill tri i rated current
Level ill trip to protection.
Osvyesrtlir;d IWhen the output current of drive is larger than| 01
F_069 7 the level (F_068 * drive’s rated current) with 0.1~25 : 2.0 [ 105
Detection h h he dri il i . sec
Time the duration, the drive will trip to protection.

:lmeans function can be set during the operation.
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Func. Name Description Range of Unit |Def60|Page|
Setting
Presz:ltion If stall is occurred during acceleration, the 30%~200%
F_070 el aii motor keeps running at constant speed. of drive rated| 1% | 170 | 106
Acceleration (LR G eurrent
Stall f . .
Preventon K e ooy | 200
) i 0,
FOT - el stall is to decrease the speed of motor. shalieiaz A UYLl
Constant e current
Speed (200%: off)
Acceleration
Time Setting
E 072 ;2%;?:;':1 Set the acceleration time after stall prevention| 0.1~ 0.1 | 15.0 106
= WD under the constant speed. 3200.0 | sec [(Note5)
Constant
Speed
Deceleration
Time Setting
L Stgll Set the deceleration time at the stall 0.1~ 0.1 | 15.0
F_073| Prevention h 106
- e prevention under the constant speed. 3200.0 | sec [(Note5)
Constant
Speed
Stall
Prevention [0: Disable
F_074 Setting at [1: Enable 0,1 = 1 |106
Deceleration
0~150%
F_075 DE (B8 ISet the current level of DC braking. EEINT 1% | 50 |107
Level rated
current
Time of DC f . .
F_076|Braking after Set thedtlme for DC braking after drive 0.0~20.0 0.1 05 | 107
Stop stopped. sec
E 077 T'g‘&zLSC Set the time for DC braking before drive 0.0~20.0 0.1 0.0 |107
- before Start [Started. ] Clsec|
0: Drive cannot be restarted
1: Drive can be restarted from operating
Operation | frequency.
Selection at 3: gﬁ\r/nepv\t/(ijllsrtec{gccelerate again during ramp
F_078| Instantane- to stop interval, when the power is 0-4 - 0 108
ous Power | restored.
Failure 14, Drive will restart again from 0 Hz during
ramp to stop interval, when the power is
restored
Voltage 150.0~ 175.0
192.0 (Note3)
Ramp to [Set the voltage of power source for ramp to
F 079 ‘Sionby Isto 0.1v 108
Sk p: 300.0~ 320.0
Failure 384.0 (Noted)

:l means function can be set during the operation.
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Range of

Func. Name Description Setting

Unit |Def60|Page|

Auto-restart When the auto-restart times of error
Times [conditions (OC,OE,GF only) reach the setting
Setting of |value, the drive must be restarted manually.
Error Trip |0: Disable
Switching [The setting value is higher and the motor

F_080 0~16 1 0 |111

1

e Frequency [noise is lower. 0= ~ |(Note8) il
0: Ramp to stop
F_082| Stop Mode [1: Coast to stop 0~2 = 0 (112
2: Coast to stop + DC braking
Reverse |0: Reverse rotation allowed.
F_083 Prohibition |1: Reverse rotation NOT allowed. 01 B S
F_084 Fregﬂgn,)cy 1 [Avoid mechanical resonance point 1. 0.0~400.0(0.1Hz| 0.0 |109
F_085 Freéﬂrenn%y 2 |Avoid mechanical resonance point 2. 0.0~400.0[0.1Hz| 0.0 | 109
F_086 Freéﬂ?ne:y 3|Avoid mechanical resonance point 3. 0.0~400.0 (0.1Hz| 0.0 | 109
Jump
F_087| Frequency [Set the range of the jump frequency 1, 2, 3. | 0.0~25.5 |0.1Hz| 0.0 |109
Range
Thf Culrr?nt When the current is higher than the “speed O;ZdO.O%
F_088 g;\nlgeg tracing current level”, the output frequency Oratgge 1% | 150 |109
Tracing ill trace downward. current
Delay Time :
F_089 pefore Speed Set the output delay time before the speed 0.1-5.0 0.1 05 | 109
Tracing [racing. sec

The VIF
Pattern of [Set the percentage of V/F output voltage at

~ 0, 0,
F_090 Speed  fthe speed tracing. 0~100% | 1% | 100 | 109
Tracing
F_091|Error Record|Display the latest 5 error records. — — — |113
0: Parameters are changeable. Maximum
frequency cannot exceed 120.0Hz.
1: Parameters are locked. Maximum
Parameter frequency cannot exceed 120.0Hz.
a2 Setting Lock [2: Parameters are changeable. Maximum 0-3 e
frequency can exceed 120.0Hz.
3: Parameters are locked. Maximum
frequency can exceed 120.0Hz.
Automatic
Voltage [0: Disable _
Foek Regulation (1: Enable 01 1o
(AVR)
0: Disable
Drive 1: Electric thermal protection
F_094| Overload [2: Current limit overload protection 0~3 - 3 [111
(OL1)  [3: Electric thermal and Current limit overload

protection are enabled.
|means function can be set during the operation.
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Range of

linearity of input signal.

Func. Name Description Setting Unit |Def60 |Page
190.0~ 220.0
Power  [The value of setting according to the actual 240.0 (Note3)
=0 Source  [power source. 340.0~ b 380.0 111
480.0 (Noted)
F 096 Holding  [The drive accelerat(_-:*s to the holding 0.0~400.00.1Hz| 0.5 |110
Frequency [frequency and running at constant speed.
F 097 Holding Time The drive runs at hold_lng frquenc_y by 0.0~25.5 0.1 0.0 |110
Interval  |constant speed and running the time interval. sec
Grounding
Fault 0: Disable
. — 113
F_098| pbrotection 1: Enable (GF) 01 !
(GF)
External [Select the monitor mode of external indicator 1 1
IF_Loke Indicator 1 |0: Disable 010 ~  |(Note7) 110
External [Select the monitor mode of external indicator 2 _ _ 5
ey Indicator 2 |0: Disable =il (Note7) i
External [Select the monitor mode of external indicator 3 _ _ 2
F_101 Indicator 3 |0: Disable 0-10 (Note7) 110
0: Linear.
1: Energy-saving mode (auto-adjust V/F
E 102 VIF Paﬁern ' pattern according to the load condition). 0~4 _ 0 113
- Selection [2: Square curve.
3: 1.7 power curve.
4: 1.5" power curve.
Subtracted \When the power failure, drive will reduce the
e frequency level before ramp to stop
F_103| Deceleration ; ; ) 0.0~20.0 [0.1Hz| 3.0 | 108
- (F_078 Operation Selection at Instantane-
at Power h _
. lous Power Failure )=2 or 3
Failure
Deceleration
Time 1 of e i .
ISet a deceleration time down to the turning 0.0~ 0.1 | 15.0
SO RETm B2 StOpfrequency setin F_106. 3200.0 | sec |(Note5) 12
by Power
Failure
Deceleration
Time 2 of .
Set a deceleration slope below the frequency| 0.0~ 0.1 | 15.0
F_105[Ramp to Stopl_ i 106 32000 | sec |(Notes)| 108
by Power
Failure
Switching the[Set the F_106 when the deceleration time is
F_106|Frequency of|switched from F_104 setting value to F_105 [0.0~400.0(0.1Hz| 0.0 | 108
Ramp to Stopjsetting value.
\When the noise of analog input signal is
Analog |arge, appropriately increase the dead band 0.01
F_107| Frequency o stabilize the frequency command. But 0.00~2.55 Hz 0.00 | 88
Dead Band [adjusting this function will reduce the tuning

:l means function can be set during the operation.
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Range of

Name Description Setting

Func. Unit |Def60|Page

Digital Input
F_108| Response
Time

\When the pulse width of digital signal is lower

than setting time, the signal disabled. 0 s | LY

Communicati 0: RJ-45

F_109| on Interface |, 0,1 - 1 115
Selection [V DX*/DX-

Communicati[The followers use the address to send and

on Address [receive messages from the host (0: disable) =z - o e

F 110

Communica- iy 4a00pps  1: 9600bps

F 111 tion . .
Baud Rate 2: 19200bps  3: 38400bps

0~3 = 1 |115

Communicatif0: 8,N,2 1:8,E,1

Pl on Protocol 2: 8,0,1 3:8,N,1

\When the message transmission during
Communicatiicommunication transmission is interrupted, 0.0~ 0.1
F_113| on Overtime |has no data transmitting, or delays, drive : . 0.0 | 115
(Cot) displays “Cot” message. 100.0 sec
(0.0: Communication overtime disable)

Communicatiy: warning (Cot) ; Continue operation

on )
F_1141 5 ertime [& Warning (Cot) ; Ramp to stop 0~-2 - 0 |[115

Disposal [2: Warning (Cot) ; Coast to stop

s (Ilor:itrzl ¢ Multi-function input terminals (X1~X6)
election o selves

F_115| Multi-Func- |, . : L . 0,1 = 0 |115
tion Input 1: Multi-function input terminals (X1~X6)

f mman mmunication interf;
Terminals | Ccommand by communication interface

=]

: Auto-restart after error trip(OC,OE,GF only)

Auto reset

Fault Reset [2: Auto reset without executing error detection
Selection (If the drive is operating over 24hrs without

any error trip, the drive will automatically

reset the counting number)

=]

F_116 0~2 = 0 |111

Error
[Tripping Time|Set the error tripping time interval before drive|
F_117| Interval [auto restarts for F_116 when the drive trips to] 1~200 |10sec| 6 |111

before  [stop.
Auto-Restart

0: Clear the UP/DOWN frequency command

E 118 U;/eDmC:J\{,VN when power failure. 0.1 _ 0 08
- Selectio)r,1 1: Save the UP/DOWN frequency command !
at F_121 when power failure.
UP/DOWN | . o
0 : 0.01Hz 1~8 :x0.05Hz

F_119| Frequency |, . - . 0~250 = 0 98

Resolution 9 :0.5Hz 10~250 : x 0.1Hz

1~5: Cntinuous Accel./Decel. when the

F 120 UP/DOWN | terminal is activated with the duration (1 ~5 1-6 _ 1 08

Trigger Mode| sec).
6: Edge trigger.

|:| means function can be set during the operation.
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Range of

Func. Name Description Setting Unit |Def60|Page
UP/DOWN 0.00~ | 0.01
F_121| Frequency [Adjust UP/DOWN frequency by keypad. ) ) 0.00 | 98
- 400.00 | Hz
Adjustment
0: Frequency command by analog signal
via terminal.
?f:OS:r?Cry 1: Frequency command by keypad.
F_122 a Yl Frequency command by UP/DOWN 0~3 = 0 97
Command p
Selection terminal.
3: Frequency command by communication
interface.
0:Vin+lin
Analog 1:Vin-lin
F_123 Input 2:1in-Vin 0~3 - 0 85
Selection  [3:Vin or lin (switch by multi-function input
terminal X1 ~ X6).
0: Analog input gain.
1: Frequency command.
Analog Input o
- 2: Current limit level.
F_124 Se'ef:“"“ 13: Output voltage adjustment of V/F 0~4 - 1 8
(Vin)
pattern.
4: Feedback signal
0: Analog input gain.
1: Frequency command.
E 125 Agﬂ;%tligzm 2. Current limit level. 0-4 _ 1 |85
- (iin) 3: Output voltage adjustment of V/F
pattern.
4. Feedback signal.
lin Range [0: 4~20mA (2~10V). _
F_126|  gelection  [1: 0~20mA (0~10V). 01 0 |8
Analog Input
F_127 Gain IThe gain ratio of analog input terminal lin. |0.00~2.00| 0.01 | 1.00 | 83
(lin)
Analog Input -1.00~
F_128 Bias IThe bias ratio of analog input terminal lin. 1'00 0.01 | 0.00 | 84
(lin) )
0: Output frequency.
Analgig r%lljtpm 1: Frequency command.
F_129 gne 2: Output current. 0~4 - 2 90
Selection Tk
B: Vin frequency command.
(AM+) -~
4: lin frequency command.
Analog Output
F_130 Gain IAM+ analog output adjustment ratio. 0.00~2.00( 0.01 | 1.00 | 90
(AM+)
Multi-function .
Outout IThe way of settings are same as 16~16
F_131 p multi-function output terminals setting. - 1 |100
Terminal (F_058 ~ F_060) (Note 8)
(Ta2,Th2) - -
DC Braking . )
F 132| Frequency IActive frequency level of DC braking at 0.1~60.0 |0.1Hz| 05 |107
at Stop g

|:| means function can be set during the operation.
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s Range of .
Func. Name Description Setting Unit |Def60|Page
200% Current |0: Disable
FEe limit 1: Enable . - o
F_136 |PID Error Gain|When the PID command 0.1~8.0 - 1.0 |116
Delay Time \When the “stop command” is activation at
F_137 Y multi-function input terminal, drive will 0~1200 |1sec| O 96
before Stop L
delay the setting time before stop.
Overheating
F_138 Level Overheating level(OH)=setting level+85C |0.0~25.0 |0.1C | 0.0 |124
Adjustment
. Record the last status of drive before
Operation power off
F_139 C,\;’:ﬂ'g‘r’” 0: Enable (F_001=2,3,4) 01 | — | 1 |109
Y | Disable
NTC A
F_140 | Thermistor [O; Disable. 01 | — | 1 |123
= h 1: Enable.
Setting
0: Disable
Drive 1: Warning (Ht): Continue operation.
F 141 Overheating [2: Warning (Ht): Drive de-rates the 0-3 _ o |123

Warning  |switching frequency automatically per 5
Selection  [minutes.
3: Warning (Ht): Stop operation.

Drive
F_142 | Overheating
Warning Level
Drive
F_143 | Overheating
Dead Band

Set the warning level to prevent drive

overheating. 45-85 | 1C | 70 |123

Set the temperature dead band of F_142

and E_145. 2.0~10.0|0.1C| 3.0 |123

0: Forced air: Start the fan at power ON.
Fan Control [1: Operation air: Start the fan at running.

e Selection |2: Temperature level setting: Start the fan =2 - 1 124
according to the setting of F_145.
Temperature
F_145 | Level of Fan [Set the temperature level of fan activation. | 25~60 | 1C 50 (124
Activation
Minimum - L
F 146 | Operation iﬁ;:‘tehg“g?:t’g ‘;pera“o” time offan 154550 r?{ii 05 | 124
Time of Fan ps.
“Qy/m “Qyym F_151~
F 147 SV” Value [Set the “SV” value F 152 0.1 | 2.0 |116
0: PV value -
1: Integration value
F 148 P'gig‘g""' 5. Deviation value 04 | — | o |16
PiaY I3: pID command value
4: PID feedback value
Main display selection(under PID control
F 149 SV-PV” Value |land command by “SV” condition) 01 _ 1 |116

Display 0: “PV” value
1: “SV-PV” value

|:| means function can be set during the operation.
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Func. Name Description Range of Unit |Def60|Page
Setting
0: By F_002
PID Control |1: Analog frequency command controls “SV” _ _
F_150 Command [2: Keypad conrols “SV” 0-3 2 |16
3: Communication interface controls “SV”
Upper Limit Set the value in accordance with the -800.0~
F151 of maximum specification of transmitter. 800.0 01 110.0 121
Transmitter P ) )
Lower Limit . . -
Set the value in accordance with the minimum| -800.0~
F_152 of . ispecification of transmitter. 800.0 0100 121
Transmitter
0: Open-loop operation
PID Control [1: Forward control; D postposition
F_153 Mode  [2: Forward control; D preposition 0~4 - 0 |116
Selection [3: Reverse control; D postposition
4: Reverse control; D preposition
F 154 P Selection [°: F Postposition 0,1 — | 1 |19
- 1: P preposition
Proportional|Set the gain value for deviation adjustment. _
ikl Gain(P) [(0.0: P control disabled) LE=Zal| @l | L0 | s
Integration [Set the integration time for deviation _ 0.1
FiE Time(l) Jadjustment. (0.0: | control disabled) wE=Zs sec ol
Derivative (Set the derivative time for deviation 0.01
=k Time(D) [adjustment. (0.00: D control disabled) L2120 sec e
Derivative 0.01
F_158| Time of [Set the derivative time for feedback signal. |0.00~2.50 S'ec 0.00 | 119
Feedback
Integration R .
Set the upper limitation value of integrator.
FZ159 _Uppe_r (1.00=Maximum of output frequency ) 0.00~1.00//0:01 (/1.00' 1119
Limitation
Integration -1.00~
F_160 Lower [Set the lower limitation value of integrator. 1'00 0.01 | 0.00 | 119
Limitation )
Integrator A . _
F_161| Initialized Set the initial value of the integrator before -1.00 0.01 | 0.00 | 119
PID starts. 1.00
Value
F_162 Plgpl';ﬂféfer ISet the buffer space of PID output value. 0~255 = 2 | 119
F_163| FeeIP2CK et the feedback signal. 0-255 | — | 10 |121
Signal Filter
Feedback .
h . |0: Disable
F_164 St;gna' D |1 Enable (at F_126=0) 01 = 12l
etection
Feedback |y. : . .
F 165 Signal 0: Direct proportion 5|g_nal.I 01 _ 0 |121
Selection r [1: Inverse proportion signal.
(2"" Pl |Drive command by 2" P| control when the
Control) [(deviation value is within the setting _
F_166 Active  frange(F_147-PV" value) 0.0~25.0| 0.1 | 0.0 | 120
Range  0.0: Disable

:l means function can be set during the operation.
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Func. Name Description Rsagt%i;f Unit |Def60|Page
(2”d Pl Drive command by 2™ control with the time
F_167| Control) glljratlon ?nd then switching back the primary 0.0~300.0 01 | 0.0 |120
Active Time [P! control.
0.0: Disable

Proportional [Set the gain value for deviation adjustment.

Gain(P2) |(0.0: P control disabled) Lr=Es| @4 | 1D | iH0

F_168

Integration [Set the integration time for deviation 0.0~25.0 0.1 20 |120

et Time(12) Jadjustment. (0.0: | control disabled) sec

Main display selection when the drive
command by PID and executing open-loop
command. 0,1 - 0 |119
0: PV display

1: According to the setting value of F_006

Display
Setting by
Open-Loop
Command

F 170

Primary speed selection when the drive
Setting commang by PID and executing open-loop
; command.
Selection by 0: Analog input terminals 0~3 — 1 119
Open-Loop 1: Keypad
Command [2: UP/DOWN command
3: Communication interface

F 171

Keypad [Command can be adjusted by keypad when
the drive command by PID and executing

F_172 Selection by lopen-loop command. 0,1 = 0 |[120
~ | Open-Loop |o: Primary speed
Command [1: “SV” value
(On-Off) ( .
On-Off) Control Selection
F_174 Contr_ol 0: Forward control1: Reverse control 0.1 0 |12
Selection
(On-Off) ] .
F_175| Delay Time gqgig:gféel',aérmg Conrol 0,1 — | o |122
Control ) )
(On) A o -
Drive is activation when the “PV” value -12.8~
F_lrte [REITEE lexceeds the “On” range. 12.7 ol | Lo |12z
Setting
(Off) A —_— -
F 177| Range E;Q’:e'jsat%tévfg?f?g:eg R vl 00~10.0| 0.1 | 1.0 | 122
Setting ge.
©n) Drive is activation when the “PV” value
F_178 PR e lexceeds the “On” range and maintaining a 0~250 |1sec| 0 |122
Y duration(F_178)
(off) Drive is activation when the “PV” value
F_179 Delay Time lexceeds the “Off” range and maintaining a 0~250 |1sec| 0 |122
Y duration(F_179)
(On-Off)
Accel./Decel. |0: Primary Accel./Decel. time _
IF_1E ITime 1: Secondary Accel./Decel. time 0.1 Lo
Selection
(Off)
F_181| Holding [Hold the “Off’ condition with the duration. 0~240 |1sec| 0 |123
Time
F 182 Air Condi- |0: Disable 01 _ 0 |12a

tioning Mode|l: Enable

|:| means function can be set during the operation.
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Func. Name Description R;gt%i;f Unit [Def60 [Page
(Air Condi-
tioning  [The respone time of “PV” value is according
Mode) [to the setting value of F_183. 0.1
R Temperature[PV > (SV+F186) , Variation of acceleration: Dlr=Eal sec 20 |12
Response ((Hz/sec) = (F_184/ F183)
Time
(Air Condi- |=pange the frequency according to the
tioning setting value of F_183
= V';Ar(i)gt?gn PV > (SV+F187) » Variation of deceleration: Ui Ol Bl )
Frequency (Hz/sec) = (F_184/ F183)*4.
(Air Condi-
tioning .
Mode) Upper I[m[t value = “SV” value + F_185 F 184~
F 185 Upper Limit [Lower limit value = “SV” value + F_186 50.0 01 | 30 |124
Range of When tht_a temperature is over uppr limit
Temperature alue, drive outputs the seﬁlqg value of
(Air Condi- F_042(Frequency Upper Limit)
tioning  \when the temperature is under lower limit
F_186 Mode) ajue, drive outputs the setting value of 0~F_184| 0.1 | 1.0 |124
Lower Limit = 043(Frequency Lower Limit)
Range of
Temperature
(Air Condi-
tioning
Mode)
F_187 Holding 0.00~1.00| 0.01 | 0.50 | 125
Frequency
Level . ) L
(Air Condr- |V hen the operation frequency of _ci(lve is
tioning under (F_0$1*F_187) and maintaining F_188
Mode) durat_lpn, drive ou}pus f_uII speed py oper-loop
F_188| Detection icondition and ma_lntammg a duration(F_189) 0.0~25.0 |0.1hr | 0.0 |125
Time of and then recovering PID control.
Holding A
Frequency *F_188=0 Disable
(Air Condi-
tioning 01
F_189| Mode) 0.0~25.0 m'in 1.0 | 125
Full Speed
Time
0: Disable
(Feedback |1: warning detection ; Continue operation
F_190 Dtl:tltra?:ltti)on 2: Warning det_ection ; Stop output 0-3 - 0121
3: Error detection ; Error trip
(Feedback [Set the physical volume according to the -800.0~
F_191 Limit)  [specification of transmitter(refer to F_151, ’ 0.1 | 80 (121
Level F_152) 800.0
(Feedbz)mk 0: Detecti hen “PV” > F_191
Limit : Detection when “PV” >
F_192| petection |1 Detection when “PV” < F_191 R R I B
Setting

|:| means function can be set during the operation.
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Func. Name Description Rsang_e of Unit |Def60 |Page
etting
(Feedback |When the feedback signal exceeds the
F 1093| LMY isetting value of F_191 and maintaining a 0-2550 | L | 300 |122
- De.lt_?nﬁtéon duration, drive is detection. Drive will close sec
the detection when the feedback signal is
(Feedback | . e
Limit) ithout the range of feedback limit. 0.1
F_194|  pRange |[(Setthe range according to the physical 0~200 | o | 10 122
Setting olume of transmitter)
(Feedback
Limit)  |0: Enable during operation _
F_1951 condition [1: Enable full time 01 1 |122
Selection
Filter Setting|Filter the input signal when the frequency
F_208| of Keypad |command is controlled by the keypad pot 0~255 - 10 | 114
Pot knob  knob.(F_002=6)
Keypad Pot |Analog input “Keypad Pot knob bias ratio _
F_209| 1 nob bias adjustment. 0.00~1.00| 0.01 | 0.00 | 114
Drvie duty |0: Heavy duty(150% OL1) _ _
F211| “selection |1: Normal duty(120% OL1) 0-1 0 (114
Parameter 1l:Parameter cqnnot bg changed aftgr F_213
Display | is locked, but it can display the setting value.
F_212|Selection of [2:Parameter cannot be changed after F_213 0,1 — 0 |114
Password | is locked, but it cannot display the setting
lock value.
Parameter
F_213 Palgcs)\tlzvli)rd Setting the password of parameter lock. 0~9999 1 0 |114
Setting
Parameter
F 214 Del;:%%l?ng Decoding the password of parameter lock. 0~9999 1 — |114
Setting
Current
Oscillation [The setting gain of the current oscillation _ _ _
F215| “Gain  (16-1) 0~255 0
(HPF)
Cut
frequency of(When the setting value is too high, it will make{ . | _ _
=2 Current  [the output current to high in light duty. Gt 4D
Oscillation
Ocuiqlret?tn \When the setting value is too high, it will make
F 221 S%a?no the output current to high in light duty. 0~255 - 128 | —
(LPF)  |Gain = setting value/128
Upper
frequency of
F_222| Current 0~255 | Hz | 25 | —
Oscillation |rpe fynction of current oscillation enable
prevention SO
Tovier when the output frequency is within the range
frequency of of F_222 and F_223.
F_223| Current 0~255 Hz 14 =
Oscillation
prevention

:l means function can be set during the operation.
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1. The default value of 50 Hz.

2. The default value of 60 Hz.

3. Specification of 200V.

4. Specification of 400V.

5. 0.5 ~ 5HP: 5 sec/7.5~30HP: 15sec/40HP above: 30 sec

6. Setting value=0, represented for “ no display”

7. + : Represents a contact (N.O) / - : Represents b contact (N.C)
Up/Down control wiring must not exceed over 20m when multi-function terminals are used for
Up/Down control.

8.Heavy Duty

20P5~2007/4001~4007:6
2010~2060/4010~4060:4
2075~2150/4075~4150:2
2200~2250/4175~4600:1
9. Function : F_133 ~ F_134 -~ F_173 + F_204~F_207 - F_210 - F_216~F_219 = Reserved
10. “dEF” the default value refer to < AppendixE Default Value List>
dEF60:60Hz:general type
dEF50:50Hz:general type
dEFC3:50Hz:PID control
dEFC4:60Hz: PID control

Normal duty

2001~2005/4001~4005:6
2007~2060/4007~4060:4
2075~2150/4075~4150:2
2200~2250/4175~4700:1

Func. Name Description Rsagt%i;f Unit |DEf60|Page

0: Disable

ICLF: Clear error records

dEF60: Restore the default value of drive for
60Hz.

dEF50: Restore the default value of drive for
50Hz.

ISAv: Save the setting value.

rES: Restore the setting value.

rd_EE: Read the parameters from drive to

F_224| Default digital keypad - - | o |7
- Setting gita’ keyp —

IWr_EE: Write the parameters from digital
keypad to drive

dEFC3: Restore the default value of PID
control for 50Hz

dEFCA4: Restore the default value of PID
control for 60Hz

dEFC1~dEFC6: Customize default value

PJEF60: Default value of 60Hz.(Normal Duty),

PdEF50: Default value of 50Hz.(Normal Duty)

Note:

|:|means function can be set during the operation.
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Chapter 6 Parameter Setting Description
A. Keypad Setup
| F_000 | Drive Information

0: Software version
1: Drive model number.
2: Drive running hours.
3: Drive power supplying time.
4: Software checksum Code.
5: Reserved
a. The keypad cannot copy parameters from different versions of drive software ,and it will
display ~ J{ ]!, _ F message when it occurs.

b. Pressing the @ or @ key can switch display status.

| F_001 | Start Command Selection
a. F_001=0

(I). Forward running is controlled by FWD terminal, reverse running is controlled
by REV terminal.

(I1). Drive stops operation when FWD and REV terminals are simultaneously
open-circuit or short-circuit.

SINK (NPN) mode:

FWD RUN/STOP —o/o— FWD (OFF: stop ON: forward running)

REV RUN/STOP —G/o— REV (OFF: stop ON: reverse running)

COoM

SOURCE (PNP) mode:

FWD RUN/STOP —0/0— FWD (OFF: stop ON: forward running)

REV RUN/STOP —o/o— REV (OFF: stop ON: reverse running)

hall [

it
DC 24v

COM

70 .




Chapter 6 Parameter Setting Description

b. F_001=1

Start is command by FWD terminal.
Rotation direction command by REV terminal.

SINK (NPN) mode:

RUN / STOP —o/o— FWD (OFF: stop ON: running)

REV / FWD —¢/0— REV (OFF: forward ON: reverse)

COM

SOURCE (PNP) mode:

RUN / STOP e FWD (OFF: stop ON: running)

REV/FWD |——6 e—— REV (OFF: forward ON: reverse)
[

1T
DC 24V

CcoM

c. F_001=2

(I). Startis command by keypad “ ” key.
Rotation direction command by FWD or REV terminal.

(I). Drive stops operation when FWD and REV terminals are simultaneously
open-circuit or short-circuit.

SINK (NPN) mode:

FWD e FWD (OFF: stop ON: forward)

REV —0/0— REV (OFF: stop ON: reverse)

COM
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SOURCE (PNP) mode:

FWD g FWD (OFF: stop ON: forward)
REV —0/0— REV (OFF: stop ON: reverse)
- coMm
DC 24V

d. F_001=3

RUNes]

Start is command by the keypad “” key.
Motor rotates at the forward direction (clockwise).

e. F_001=4
(I). Startis command by keypad “” key.
Motor rotates at the reverse direction (counterclockwise).
(I). The most left digit of output frequency will show “—*.

f. F_001=8
Start is command and rotate direction by the RS-485 communication interface.
Related control command refer to “7-6 Drive Registers and Command Code”.

g. F_001=9
Start is command by RS-485 communication interface.
Rotation direction command by REV terminal.
Related control command refer to “7-6 Drive Registers and Command Code”

h. F_001=10
Start is command by FWD terminal.
Rotation direction command by RS-485 communication interface.
Related control command refer to “7-6 Drive Registers and Command Code”

.F_001=11
Start is command by Keypad
Rotation direction command by RS-485 communication interface.
Related control command refer to “7-6 Drive Registers and Command Code”
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Note:
1.When F_001 set to 0 or 2 and FWD-COM and REV-COM are simultaneously open-circuit,
the monitor mode will display blanking “ - - - - - - “ (except “Display 8-terminal status”).
If FWD-COM and REV-COM are simultaneously short-circuit, the monitor mode will
display blanking “ ,:,’,': F ” (except “Display 8-terminal status”).

2.The definition of rotation direction is according to IEC (International Electrotechnical
Commission) standard. Observing the motor from axle center side, not the fan side. The
standard rotation direction (Forward) is clockwise

Uy VIm2| WiT3 U1 VIT2| WIT:
UITL VIT2 WIT3 U/TL VIT2 WIT3
FWDI—Y~ FWD—"=
DRIVE REV —/] DRIVE REV —x}
COM COM
Figure A Figure B
EX: F_001=0,

Forward (FWD) rotation is clockwise (Figure A).
Reverse (REV) rotation is counter-clockwise (Figure B).
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| F_002 ‘ Primary Frequency Command Selection

a. F_002=0
Frequency command is controlled by “Vin” or “lin” analog input terminal (select
Vin or lin analog input sources by F_123).
(I).  Vin-GND: Input range DC 0~10V -
% The gain or bias of frequency command can be set by function F_040 and F_041.

(I).  lin-GND: Select the input signal mode via “JP4” switch.
SW1->1 position (current signal); Range: 4~20mA or 0~20mA (set by F_126).
SW1->V position (voltage signal); Range: 2~10V or 0~10V (set by F_126).

% The gain or bias of frequency command can be set by function F_127 and F_128.

b. F_002=1
Frequency command is controlled by keypad.
The primary speed, jog speed and preset speeds (F_009 ~ F_017, F_196 ~ F_203) can
be set during operation and the frequency command can be set under monitor mode.

c. F_002=2
Motor speed (RPM) is command by keypad .

d. F_002=3
Machine speed (MPM) is command by keypad .

e. F_002=4
Frequency command is controlled by UP/DOWN terminal.

Multi-function input terminals can be set UP command, DOWN command, UP/DOWN
frequency clear and enter commands.

f.F_002=5
Frequency command is controlled by RS-485 communication interface.
Related control command refer to “7-6 Drive Registers and Command Code”

g.F_002=6
Frequency command is controlled by keypad Pot Knob.

Note: In monitor mode, when F_002 sets 1, 2 or 3, pressing @ or E] key one time and
the frequency command will be blink but not changing. Press the @ or E] key again to
change the frequency command.
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| F_003 ‘ Selection of “STOP” Key Validity

a. F_003=0

When the start is command by terminal, the key of keypad disabled.

b.F_003=1

When the start is command by terminal, the key of keypad enabled.

c. The applications of “STOP” key.

1. Emergency stop:

When the start and frequency encommand are both controlled by multi-function input
terminal (F_001=0 or 1), the output frequency will be decreased to OHz and

stop

1
displaying '« LL.LULY on keypad by pressing ““” key during operation.
If the drive needs to be restarted, cut off the wire between the terminals of the start
command (FWD or REV) and COM and restart the drive again.
2.Normal stop:

F_001=2 or 3, the start command by key of keypad and the stop is controlled by

«|RESET |

key.

| F_004 | KP-603 Frequency Command Selection

a. F_004=0
In the monitor mode, the frequency command cannot be changed to avoid possible
mistakes and errors.

b. F_004=1
In the monitor mode, the frequency command can be changed.

| F_005 | KP-603 Selection of Frequency Command Auto-Storing

a. F_005=0
In the monitor mode, the frequency command will not be saved automatically.
b. F_005=1

In the monitor mode, the frequency command will be saved automatically after 3
minutes.
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| F_006 | KP-603 Selection of Main Display |

In the monitor mode, there are 8 monitor modes can be selected. The corresponding
value and monitor modes are shown as below table:

1. Output Frequency 5. Output Current

2. Frequency Command 6. Motor Speed (RPM)
3. Output Voltage 7. Machine speed (MPM)
4. DC bus Voltage 8. Terminals Status

Note: One of above 8 monitor modes can be selected as the “main display”, and others
can be as the “auxiliary display”. When the display is under “auxiliary display”
mode (including the setting mode and other monitor modes), the display will
switch to “main display” automatically after 3 minutes by idling the keypad.

In the function of F_153#0 monitor mode, if it is in the close-loop conditions,the function

of F_006(Selection of Main Display) is disabled.
| F_007 | Machine Speed Ratio I

Set the displaying ratio for “display 7-machine speed” under monitor mode.
Machine speed = machine speed ratio (F_007) x output frequency
| F_008 | Digits of Decimal Value (Machine Speed) I

Set the digits of decimal values for machine speed to provide the better resolution for
observing. (the max. accuracy is the thousandth digit)
| F_220 | Default Setting |

Drive can restore the default setting values and restoring the parameter setting values.
The parameter of F_220 are described as below table:

,'_',' (0): Disable

)'_ /"' (CLF): Clear error records
o _7 (dEF60): Restore the default value of drive for 60Hz.

(dEF50): Restore the default value of drive for 50Hz.

(rd_EE): Read the parameters from drive to digital keypad

;'_,’ ,_4'; - £ (Wr_EE): Write the parameters from digital keypad to drive

o
Ll

" 3 (dEFC3):Restore the default value of PID control for 50Hz.

o 5 F [ X (dEFC4):Restore the default value of PID control for 60Hz.
dEFC1~dEFCS6 : Dedicated machine default.

I 4_',' ,'_-' ;'-' E E’ (PJEF60):Restore the default value of normal duty for 60 Hz

B i i

I '_-, ,'_',' (PJEF50):Restore the default value of normal duty for 50 Hz

Note: s d_Eff and iiiir . LF areusedto copy functions to several drives with the

same setting value.
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B. Preset Speed Setup

F_009 Primary Speed

F_010~F_016 Preset Speed 1~ Preset Speed 7
F_017 Jog Speed

F_196~ F_203 Preset Speed 8~ Preset Speed 15

a. Related functions:
(I) The setting of acceleration and deceleration time (F_018 ~ F_029).
(II) The setting of multi-function input terminals (F_052 ~ F_055).

b. Switch of jog speed, primary speed and preset speeds.
3% The ON/OFF conditions as below table are “contact a (N.O)” setting of functions.

Jog speed Multi-speed Multi-speed Multi-speed | Multi-speed CORTET)
command level 4 level 3 level 2 level 1 Description
command command command command

ON ON X X X Jog speed
OFF OFF OFF OFF OFF Primary speed
OFF OFF OFF OFF ON Preset speed 1
OFF OFF OFF ON OFF Preset speed 2
OFF OFF OFF ON ON Preset speed 3
OFF OFF ON OFF OFF Preset speed 4
OFF OFF ON OFF ON Preset speed 5
OFF OFF ON ON OFF Preset speed 6
OFF OFF ON ON ON Preset speed 7
OFF ON OFF OFF OFF Preset speed 8
OFF ON OFF OFF ON Preset speed 9
OFF ON OFF ON OFF Preset speed 10
OFF ON OFF ON ON Preset speed 11
OFF ON ON OFF OFF Preset speed 12
OFF ON ON OFF ON Preset speed 13
OFF ON ON ON OFF Preset speed 14
OFF ON ON ON ON Preset speed 15

Note:

1. “X*“:Don't care

2. Jog speed has the highest priority. That is, when the jog speed is activated, other
speed commands disabled.

3. Jog speed command and the multi-speed commands are programmed by the
multi-function input terminals (X1 ~ X6) by functions (F_052 ~ F_057). ON / OFF the
terminal in accordance with above table to switch the speed.

c. The priority of speed command: Jog speed>Multi-sped>primary speedMulti-speed

and acceleration/deceleration time
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Primary accel
time

Frequency
Primary decel
‘ Primary accel e
time Preset Primary decel
Primary accel speed 8 s
Primary accel M€, P Preset Primary decel
time: o speed 9 time
Primary accel reset Primary decel
Y speed 6 L e
S"[::;g Primary decel
Decel time of Acceltime of P time

preset speed 2_|  preset speed 3 Preset

Primary decel

Acceltime of
preset speed 1 s"éese‘a Primary decel
Preset
speed 14

Preset

Primary accel
time,
Jog speed

Preset
| speed 2

Time

Multi-speed level 1

Multi-speed level 2 [ ‘ [ ‘ [ ‘ [ ‘

Multi-speed level 3

Multi-speed level 4-

Jog Speed

% The acceleration / deceleration time of jog speed and preset speed 4~15 are according to the
setting of primary acceleration / deceleration time (F_019, F_020).

3 Jog speed control include start command. When drive stop, activating the jog speed command
can start the drive without start command.

% Analog input terminals (Vin, lin) are invalid under jog speed, preset speed 1~15 and primary
speed control.

3 Please refer to F_018 ~ F_029 for acceleration / deceleration time setting.
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C. Multi-Speed Accel./Decel. Time Setup
F_018 | Reference Frequency of Accel./Decel. Time
F_019 | Primary Acceleration Time

F_020 | Primary Deceleration Time

F_021 | Acceleration Time of Preset Speed 1
F_022 | Deceleration Time of Preset Speed 1
F_023 | Acceleration Time of Preset Speed 2
F_024 | Deceleration Time of Preset Speed 2
F_025 | Acceleration Time of Preset Speed 3
F_026 | Deceleration Time of Preset Speed 3
F_027 | Secondary Acceleration Time

F_028 | Secondary Deceleration Time

F_029 | Set S-curve for Accel./Decel. Time

a. The multi-speeds acceleration / deceleration time is the time interval from OHz to the
setting of F_018 (Reference Frequency of Accel./Decel. Time). Multi-speed level
commands can simultaneously control preset speeds and the preset speed
acceleration / deceleration time.

b. The acceleration / deceleration time of primary speed, preset speed 4 ~ 15 and jog
speed are controlled by the setting of primary acceleration / deceleration time.

c. The switch between primary accel / decel and secondary accel / decel can be
selected by multi-function input terminals.

lllustration is as follows:

Output Secondary Accel/Decel Time
Frequency Switching and Prohibited Command
A Curve

Secondary
deceleration time
Max. output frequency

(F_031)

Secondary __—» Primary

S deceleration time
acceleration time

Primary ~—» /

acceleration time

F_019 F_027 F_028 F_020

Secondary accel/decel time
command

(Multi-function input terminal)

Holding command
(Multi-function input terminal)
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d. The “holding command” is disabled when STOP command is activated.

3 STOP command:
()  When F_001 set 0 or 2, “FWD” and “REV” terminals are simultaneously
short-circuit or open-circuit.

(I)  When F_001 set 1, “FWD” terminal is open-circuit.
(1)  When F_003 set 1, pressing the key.
(IV) Press the key when start command by keypad.
e. Setthe S-curve function depend on the application to buffer the impact during start,
stop, acceleration and deceleration.

EX: To buffer the impact when the object fall on the conveyor line or the running of

elevator.
Output A
frequency
|~ Frequency -~ T I
command d b
S-curve time S-curve time
Y s-curve time S-curve time i
L » Time
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D. VIF Pattern Setup

| F_030 | Limitation of Output Voltage

a. F_030=0
The output voltage of V/F pattern: No limit, and auto-decrease of switching frequency.
b. F_030=1

The output voltage of V/F pattern :Limit (200V series: 250.0V; 400V series: 500.0V), and
auto-decrease of switching frequency

c. F_030=2

The output voltage of V/F pattern: No limit.

d. F_030=3

The output voltage of V/F pattern: Limit (200V series: 250.0V; 400V series: 500.0V).

Output

voltage
A

High  Low
voltgae voltage | === === == m e m e e
500V 250V

VIF voltage limit
pattern

40v - 20v
20v 10V

1
1
i Output

" frequency

Base freq./40 Base freq.(F_034)

% Switching frequency please refer to “ F_81 Switching Frequency on page 111”.
F_031 | Maximum Output Frequency
F_032 | Starting Frequency Range: 0.1~10.0Hz
F_033 | Starting Voltage

The range of 200V series is 0.1 ~ 50.0V.

The range of 400V series is 0.1 ~ 100.0V.
| F_034 | Base Frequency I

Motor base frequency;
The setting must be according to the nameplate of motor.
| F_035 | Base Voltage I
Motor base voltage;
The setting must be according to the nameplate of motor.
(200V series: 0.1~255.0V; 400V series: 0.1~510.0V)
F_036 | V/F Frequency 1
F_038 | VIF Frequency 2

Range 0.0 ~ 399.9Hz -

F_037 | VIF Voltage 1 200V series: 0.0~255.0V
F_039 | V/F Voltage 2 400V series: 0.0~510.0V
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F_031 ~ F_039 are the functions related to V/F pattern. Please refer to below figure:

V/F Pattern

Output
Voltage
A

Base
voltage p======cccecccccccccaaa"
(F_035)

VI/F voltage 1

(F_037)
V/IF voltage 2~ Rf----—

(F_039) [ =~
Boost voltage |

(F_033) I > Output

f VIF freq. 1 Base freq. \ Frequency
(F_036) (F_034)
Starting freq. VIF freq. 2 Max. output freq.
(F_032) (F_038) (F_031)

Note: The interrelationships of above functions are explained as follow:
1.The priority of frequency level:
Base frequency > V/F frequency 2 > V/F frequency 1 > start frequency

2.When the setting value of V/F frequency 2 is less than the setting value of V/F frequencyl,
the setting of V/F frequency (voltage) 2 is disable.

3.When V/F frequencyl or V/F frequency 2 is less than the starting frequency, the V/F
frequency (voltage) 1 or 2 is disable.

4.No limitation between F_033 (Starting Voltage), F_035 (Base Voltage), F_037 (V/F
Voltage 1), F_039 (V/F Voltage 2) when setting the values.
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E. Analog Input Command Setup
The analog input terminals:
“Vin” — “GND”:DC 0~10V;
“lin” — “GND”:DC 4~20mA (2~10V) or 0~20mA (0~10V)

F_040

Vin Gain

F 127

Analog Input Gain (lin)

Rate 0~2.00

a. (General Mode)

The corresponding frequency command value of analog command =
Maximum output frequency (F_031) x Analog input gain (F_040 or F_127)
EX: If analog input bias (F_041 or F_128) = 0.00

Maximum output frequency = 60.0Hz
Analog input gain = 1.20

»

Output
Frequency
60.0Hz
Gain=1.2 - y\
Gain=1
OHz

0V(4mA) 8.3V(17.3mA)

b. (PID Control Mode)

10V(20mA)

Analog

¥ Command

Maximum output frequency = 60.0Hz
Analog input gain = 0.80
Output
Frequency
A

60.0Hz

Gain=1

48.0Hz

w
Gain=0.8

| o Analog
OHz ¥ Command
0V(4mA) 10V(20mA)

PV value = Maximum transmitter(F_151) x Analog input gain(F_040 or F_127)
EX: If analog input bias (F_041 or F_128) = 0.00

Maximum transmitter=10bar
Analog input gain = 1.20
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F_041 | VinBias
F_128 | lin Bias

Rate 0~1.00

a. (General Mode)

The corresponding frequency command value of analog command =
maximum output freq. (F_031) x analog input bias (F_041 or F_128)

EX: If analog input gain (F_040 or F_127) = 1.00

Maximum output frequency =60.0Hz Maximum output frequency =60.0Hz
Analog input bias=0.05 Analog input bias=-0.05
Max. freq. d-C.V,
Freg.command = (Max. freg. comman )
10V (or 20mA)
*C.V =The corresponding frequencycommandv alueof analog command

x (Analog command)+ C.V

Example of reverse control application:

Output Output
Frequency Frequency
A A
60.0Hz |- d 60.0Hz |-------mmmmmmmm .
Bias=0.05 | Bias=1 |
3.0Hz Bias=1 | Bias=-0.05 |
| » Analog | » Analog
© Command 4 * Command
OV(4mA) 10V(20mA) 7/ \ 10V(20mA)
-3.0Hz I
oviame) 0.5V(4.8mA)
Frequency
command

Max. output freq.=60.0Hz
Analog input gain=0.00

60.0Hz Analog input bias=1.00

OHz » Analog

»
0V(4mA) 1ovomay | command

b. (PID control mode)
PV value = Maximum transmitter (F_151)x Analog input gain (F_041 or F_128)
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| F_123 | Analog Input Selection

0: Vin+lin
1: Vin-lin
2: lin-Vin
3: Vin or lin (switch by multi-function input  Terminal X1 ~ X6)

| F_ 124 | Analog Input Selection (Vin)

0: Analog input gain
1: Frequency command
2: Current limit level
The level setting range is 1 ~150%.(the setting value displays at F_133)
3: Output voltage adjustment of V/F pattern
4: Feedback signal

| F_125 | Analog Input Selection (lin)

0: Analog input gain
1: Frequency command
2: Current limit level
The level setting range is 1 ~150%.
3: Output voltage adjustment of V/F pattern
4: Feedback signal
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F_126 | lin Range Selection

0:DC 4~20mA(2-10V)
1:DC 0~20mA(0-10V)

The interrelationships of F_123, F_124 and F_125 are shown as below figure:

Vin

lin

Vin

lin

Vin

lin

Vin

F 124 &F_125
simultaneously setting
lor2or3

Freq. command
or
Current Limit

or
Output voltage of V/F

F_123=0,1,2

Freg. command
or
Current Limit
or
Output voltage of V/IF

F_123=3
(switch by multi-function input

F_124&F_125
simultaneously setting
lor2or3

_—

Freq. command
or
Current Limit
or
Output voltage of V/IF

terminal X1 ~ X6)

I

Freq. command
or
Current Limit
or
Output voltage of V/IF

F_124 & F_125
not simultaneously
setting 1 or 2 or 3

D —

Freq. command
or
Current Limit

or
Output voltage of V/F

F_123 (don't care)

Freq. command
or
Current Limit

or
Output voltage of V/F

—>

F_124 & F_125
either one setting 0

RN

Freg. command or
Current Limit or
Output voltage of V/F

Analog input gain

F_123 (don't care)

Freq. command
or
Current Limit
or
Output voltage of V/F
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The interrelationships table of F_123, F_124, F_125

F_123 F_124 F_125
Analog Input | Analog Input | Analog Input Description
Selection Selection (Vin) | Selection (lin)
0 1 1 V@n & I'in: Frequency command.
Vin + lin
Vin & lin: Current limit level.
0 2 2 Vin + lin
Vin & lin: Output voltage adjustment of V/F
0 3 3 pattern.
Vin + lin
Vin & lin: Frequency command.
1 1 1 L
Vin - lin
1 2 2 V@n & llin: Current limit level.
Vin - lin
Vin & lin: Output voltage adjustment of V/F
1 3 3 pattern.
Vin - lin
Vin & lin: Frequency command.
2 1 1 - )
lin - Vin
2 2 2 \_/in & _Iin: Current limit level.
lin - Vin
Vin & lin: Output voltage adjustment of V/F
2 3 3 pattern.
lin - Vin
Vin & lin: Frequency command.
3 1 1 Vin or lin (switch by multi-function input
Terminal X1 ~ X6).
Vin & lin: Current limit level.
3 2 2 Vin or lin (switch by multi-function input
Terminal X1 ~ X6).
Vin & lin: Output voltage adjustment of V/F
3 3 3 pattern.

Vin or lin (switch by multi-function input
Terminal X1 ~ X6).
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F_123 F_124 F_125
(Analog Input | Analog Input | Analog Input Description
Selection) Selection (Vin) | Selection (lin)
X 1 o Vin: Frequency command.
lin: Vin Analog input
X 0 1 Vl|n: lin Analog Input
lin: Frequency command.
Vin: Frequency command
X 1 2 - ——
lin: Current limit level
Vin: Frequency command
X 1 3 lin: Output voltage adjustment of V/F
" pattern.
X 2 1 Vl|n: Current limit level.
lin: Frequency command
Vin: Current limit level.
X 2 3 jin: Output voltage adjustment of V/F
" pattern.
vin: Output voltage adjustment of V/F
X 3 1 " pattern.
lin: Frequency command.
Vin: Output voltage adjustment of V/F
X 3 2 ' pattern.
lin: Current limit level.

X: don’t care

| F_047 | Filter Setting of Analog Input Signal

a. Filter the analog input signal when the frequency command by analog input terminals.
(F_002=0).
b. The larger setting value will cause the slower response.

c. 0: Disable the filtering.

| F_107 | Analog Frequency Dead Band

a. When the noise of analog input signal is large, appropriately increase the dead band to
stabilize the frequency command. But adjusting this function will reduce the tuning
linearity of input signal.

b. This setting must be applied along with the F_047
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F. Upper and Lower Frequency Limit Setup

F 042

Frequency Upper Limit

F 043

Frequency Lower Limit

Rate:0~1.00

lllustrate as following figure:

Output
frequency
A

60.0Hz

54.0Hz

6.0Hz

54.0Hz

Max. output freq.=60.0Hz
Freq. upper limit=0.90
Freq. lower limit=0.10

. Frequency

6.0Hz

60.0Hz ~ command

Upper limit of output frequency = F_042 (Frequency Upper Limit) x F_031 (Maximum Output

Frequency)

Lower limit of output frequency = F_043 (Frequency Lower Limit) x F_031 (Maximum Output

Frequency)
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G. Analog Output Setup

The analog output terminals:

“‘FM+” —“M-": DC 0 ~ 10V,

“AM+” — “M-": DC 0 ~ 10V

(1/2 HP ~ 5HP models are marked by “FM+” — “GND” and “AM+” — “GND”)
F_044 | Analog Output Signal Selection(FM+) (DC 0~10V)
F_129 | Analog Output Signal Selection(AM+) (DC 0~10V)

0: Output frequency
The analog output terminal (FM+ or AM+) outputs DC 0~10V to correspond the output
frequency. (the terminal will output signal when drive operation)

1: Frequency command
The analog output terminal (FM+ or AM+) outputs DC 0~10V to correspond the
frequency command. (the terminal will output when drive is operation or stop)

2: Output current
The analog output terminal (FM+ or AM+) outputs DC 0~10V to correspond the output
current. (max. corresponding value is rated output current of drive)

3: “Vin” analog input signal
The analog output terminal (FM+ or AM+) outputs DC 0~10V to correspond the signal
of “Vin” analog input terminal. (the setting is activation when F_124=1)

4: “lin” analog input signal
The analog output terminal(FM+ or AM+) outputs DC 0~10V to correspond the signal of
“lin” analog input terminal. (the setting is activation when F_125=1)

F_045 | Analog Output Gain(FM+)
F_130 | Analog Output Gain(AM+)

Maximum output freq. Drive rated current
a. Analog output gain = or
Output freq. (freq. command) Output current

b. Analog output curve

Maximum output freq. = 60.0Hz Driver rated current = 17A

Analog output signal selection = 0, 1 ‘Analog output signal selection = 2

Analog output gain = 1.20 Analog output gain = 0.80

Analog output Analog output
10v 1ov

8V [ 1

Output freq.
or

ov 174}

ov 50.0Hz Freq. Eommanu | Output current
0.0Hz 60.0Hz 21.25A
Maximum output freq. = 60.0Hz Maximum output freq. = 60.0Hz
Analog output signal selection = 3 Analog output signal selection = 4
Analog output gain = 1.20 Analog output gain = 0.08
Analog output Analog output
10v
8v
ov soonz | | Vinfrea. seting o lin freq. setting
60.0Hz 60.0Hz
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H. Motor Protection Setup

| F_046 | Motor Overload Protection (OL)

Enable the function can preventing the motor from damage by operating in the overload

condition for a long time.
0: Disable

1: Overload protection for dependent cooling fan type motor: Enabled (OL)
2: Overload protection for independent cooling fan type motor: Enabled (OL)

The rated current of setting must be according

F_048 Motor Rated Current

to the nameplate of motor.

The rated current of setting must be according
F_049 Motor No-Load Current to the nameplate of motor.

(1/3 of motor rated current)

| F_050 | Motor Slip Compensation

a. The slip of motor is variable depending on the load. When the load current is over the
level of slip compensation, the drive will compensate the output frequency to output
constant speed. The setting range is -9.9~10.0Hz.

b. Compensation frequency =

loading current - (No load current(F_049))

Rated current(F_048)-(NO load current(F_049))

X Slip compensation(F_050)

| F_051 | Number of Motor Poles

a. The settings are listed as below:
2P, 4P, 6P, 8P, 10P

b.The rotation speed display in the monitor mode:

120

Motor speed (RPM) =

Number of motor poles(F_051)

)xOutput frequency
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I. Multi-Function Input Setup

F_052 | Multi-function Input Terminal (X1)
F_053 | Multi-function Input Terminal (X2)
F_054 | Multi-function Input Terminal (X3)
F_055 | Multi-function Input Terminal (X4)
F_056 | Multi-function Input Terminal (X5)
F_057 | Multi-function Input Terminal (X6)

a. “+” represents positive logic (N.O; contact a)
b. “—” represents negative logic (N.C; contact b)
c. Multi-function terminals X1 ~ X6 can be set to perform following functions:

+1: Jog command (refer to F_017)

+2: Secondary Accel./Decel. time command (refer to F_027, F_028)
+3: Multi-speed level 1 command (refer to F_010 ~ F_016)

+4: Multi-speed level 2 command (refer to F_010 ~ F_016)

+5: Multi-speed level 3 command (refer to F_010 ~ F_016)

+6: Reset command
When the drive trips to stop, executing reset command can clear the fault

+7: External fault command (thr)
a. When the terminal received the fault command during operation, drive trips to stop.
b. This function is disabled when the drive at stop condition

+8: Interruption of output command (bb)
The parameter can interrupt the output voltage of drive.

Interruption of output command (F_054=8)

Interruption of

output command
(X3) — i

Start command

Output voltage

O‘.3 sec

Output frequency
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+9: Coast to stop command (Fr)
Cut off the control of motor from drive immediately

Coast to stop command (F_055=9)

Coast to stop
command (X3)

Start command I

Output voltage ‘ !

Output frequency ‘ i

d
Acceleration time

+10: Speed tracing from the maximum frequency

Speed tracing from the maximum frequency
(F_053=10)

Terminal start
command (FWD)

Speed tracing _,—t‘
command (X1) > 0.1sec

|
I Decel. time is 2 sec
|

Max. output frequency———————7———1 »
| | ~ Normal accel. time

Output frequency %L ‘
Delay Time | }
before Speed |
~

Output voltage Tracing(F_089) / I Return to normal V/F
I
The V/F Pattern of

|
I
; |
Speed Tracing(F_090) } | The current level of

l speed tracing (F_088)

The current level of
speed tracing

Outputcurrent - ——— - —————— -4 ___
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+11: Speed tracing from the setting frequency

Speed tracing from the setting frequency
(F_053=11)

Terminal start
command (FWD)

Speed tracing _I_:|
command (X1) >0.1sec

|
| Decel. time is 2 sec
Setting frequency —------1--—

S N
| ~ Normal accel. time

Output frequency L |

Delay Time | |
before Speed | ! ~_
Output voltage Tracing(F_089) / Return to normal V/F
I

I
|

The V/F Pattern of A }
Speed Tracing(F_090) |
| |

The current level of
The currentlevelof 1 _——~___ speed tracing (F_088)
speed tracing T

Output current - - - —————— 4 ____________________

+12: Holding command
+13: UP command

Frequency command can be increased by step.
+14: DOWN command

Frequency command can be decreased by step.
+15: Clear UP/DOWN frequency command

Frequency command is cleared to 0.00Hz.
lllustrate as below figures:

SINK (NPN) mode SOURCE (PNP) mode
F_055=13 F_055=13
F_056=14 F_056=14
F_057=15 F_057=15
—r e
uP X4 uP X4
e . e .
DOWN X5 DOWN X5
R — i —
CLEAR X6 CLEAR X6
com bl Il com
DC 24V
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+16: Analog input source selection
Select one of analog input sources(Vin or lin) as the input signal.
F_123 =3 (Vin or lin)

+16 Terminal short-circuit: Analog input source (Vin).
Terminal open-circuit: Analog input source (lin).
16 Terminal short-circuit: Analog input source (lin).
Terminal open-circuit: Analog input source (Vin).

Time chart of UP/DOWN command

Start command _I

UP command —

DOWN command

Freq. command

Frequency upper
limit

Frequency lower —rt
limit

/T DLH{LUL H DL H J UG H HE D fIHE D U ULHEE D DL | H
Output freq. o U2 MUL  eD2DLe U2 D2

Ci d
*etecton - L

U=UP (acceleration) condition

D=DOWN (deceleration) condition

H=HOLD (constant speed) condition

U1=UP condition bounded at the upper limit of the frequency.
U2=UP condition bounded at the lower limit of the frequency.
D1=DOWN condition bounded at the lower limit of the frequency.
D2=DOWN condition bounded at the upper limit of the frequency.
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+17: Stop command with 3-wire start/stop circuit.
SINK (NPN) mode
F_001=0 F_001=1
F_055=+17 F_055=+17
e —r
FWD
RUN/STOP FWD RUN FWD
—
REV
RUN/STOP REV REV/FWD REV
—re
STOP X5 STOP X6
com comMm

SOURCE (PNP) mode

F_001=0 F_001=1
F_055=-17 F_055=-17
FwD FWD RUN FWD
RUN/STOP
.
REV
RUN/STOP REV REV/FWD REV
e
sTop X5 sTop X6
S com = com
DC 24V DC 24V

+18: Under the PID control, speed selection by open-loop command.
+19: Under the PID control, reset the integrator.
+20: Stop mode

+21: Multi-speed level 4 command

| F_137 | Delay Time before Stop 0~1200 sec |
If “Stop Command” is activation at multi-function input terminal(F_052~F_055),drive will
delay the setting time (F_137) before stop
d. When the parameter of F_052, F_053, F_054, F_055 is set to “0”, the functions
are described as below:

i. F_052: “UP/DOWN frequency command enter key” by X1.

X1 and COM is open-circuit:
UP/DOWN command can adjust the frequency command, but the output frequency
will not be reacted by the frequency command.

X1 and COM is short-circuit:
The output frequency will start acceleration or deceleration until reaching the
frequency command.
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ii.  F_053: “DC braking enable (at stop)” by X2
1. The terminal is activated and the drive is at stop condition: DC braking enabled.
2. When the DC braking is activated, the output current is according to the setting
of F_075 (DC Braking Level).

3. The DC braking command will be cleared and the motor runs to the setting
frequency when the start or jog command enabled.
4. The output frequency is decreased to the setting value of F_132 (DC Braking

Frequency at Stop) and DC braking enabled, when the start command or jog
command is disabled.

Start
command

DC braking
enable

Output freq.

DC
| braking
active

DC
braking |
active

Starting DC braking
frequency frequency at
F 032 stop F_132

» Time

iii.  F_054: “Current limit enable” by X3
Monitor the current limit level percentage by F_133 (Current Limit Level)
Use KP-603 keypad:
a. X3 and COM is short-circuit:
Analog terminal sets the current limit level: Enable
When F_124 (Analog Input Selection (Vin)) or F_125 (Analog Input Selection
lin) is set to 2, the user can set the current limit level from analog input
terminal and monitoring the setting value at F_133 (range: 1~150%).
% The function is disable before stall occurring during acceleration and
constant speed.
b. X3 and COM is open-circuit:
Analog terminal sets the current limit level: Disable
The setting value of current limit level is according to F_071(Stall Prevention
Level at Constant Speed). (range: 30~200%)
iv. F_055: “Selection of primary or secondary frequency command” by X4
a. X4 and COM is short-circuit:
The output frequency will switch to secondary frequency command.
F_122 (Secondary Frequency Command Selection):
0: Frequency command by anabhhhhlog signal via terminal.
1: Frequency command by keypad.

2: Frequency command by UP/DOWN terminal.

_____ o] o7
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b. X4 and COM is open-circuit:

The output frequency command by primary frequency.
F_002 (Primary Frequency Command Selection):
0: Frequency command by analog signal via terminal.
1: Frequency command by keypad.
2: Motor speed (RPM) command by keypad.
3: Machine speed (MPM) command by keypad.
4: Frequency command by UP/DOWN terminal.
5: Fregency command by RS-485 communication interface.

V. F_056: “three-wire self-hold circuit STOP command” by X5
Normal Open:N.O (contact a)

Vi. F_056: “three-wire self-hold circuit STOP command” by X6
Normal Close:N.C (contact b)

SINK (NPN) mode

F_001=0 F_001=1
F_056=0 F_057=0
— —e
RUN/STOP FWD RUN FWD
REV
RUN/STOP REV REV/IFWD REV
—e
STOP X5 STOP X6
CcoM CoM

SOURCE (PNP) mode

F_001=0 F_001=1
F_056=0 F_057=0
FwD FWD RUN FWD
RUN/STOP
REV REV REV/FWD REV
RUN/STOP
]
STOP X5 STOP X6
= com = com
DC 24v DC 24v

| F_118 | UP/DOWN Memory Selection

0: Clear the UP/DOWN frequency command when power failure.
Drive will clear the UP/DOWN frequency command to 0.00Hz when the power failure.

1: Save the UP/DOWN frequency command when power failure.
Drive will save the UP/DOWN frequency command to F_121 (UP/DOWN Frequency
Adjustment) when the power failure.
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| F_119 [ UP/DOWN Frequency Resolution

Select the resolution of UP/DOWN frequency command.

Setting value Unit Frequency command resolution
0 0.01Hz Freq. command resolution = 0.01Hz
Freq. command resolution = Setting value x Unit
1~8 x0.05Hz EX: Setting va}lue :.8; The variance is 8x0.05=
0.4Hz by inputting UP/DOWN command per
time.
9 0.5Hz Freq. command resolution = 0.5Hz
Freq. command resolution = Setting value x Unit
10~250 x0.1Hz EX: Setting vglue = 250; The variance is 250x0.1=
25Hz by inputting UP/DOWN command per
time.

[ F_120 | UP/DOWN Trigger Mode

1~5: Edge trigger or continuous Accel./Decel./ when the terminal is activated with
the duration (1 ~ 5 unit:sec).
When the UP/DOWN command enabled and exceeding the setting value, the

output frequency will accelerate(decelerate) to the upper(lower) limit output
frequency until the UP/DOWN command disabled.

The acceleration (deceleration) slope is 4Hz per sec. lllustrate as below figure:

Frequency
command

Max. output

IfF_120=2

freq.

UP/DOWN

freq. resolution|

Acceleration

(F_119)

OHz

slope is
4 Hz/sec

UP command

DOWN command

<2sec

> 2 sec
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6: Edge trigger.

UP/DOWN signal triggers the drive during the transition of the signal(0->1 or 1->0).
The signal response time is 30ms.

| F 121 | UP/DOWN Frequency Adjustment Range 0~400Hz |

Directly use KP-603 keypad to input the UP/DOWN frequency command.

Enter the parameter setting mode of F_121 to adjust the frequency command. The drive
will output the frequency according to the setting value.

The drive will save the setting value to F_121 after 5 sec when the frequency command
is changed.

| F_108 | Digital Input Response Time | Range 5~16ms |

a.Setting the input response time of multi-function terminals (X1~X6, FWD and REV)
(digital debouncing).

b.If the signal width of digital inputs is smaller than the digital input response time, the
program of drive will reject the input signal and do no process to input signal.

J. Multi-Function Outputs Setup

F_058 | Multi-function Output Terminal (Y1)
F_059 | Multi-function Output Terminal (Y2)
F_060 | Multi-function Output Terminal (Tal,Th1)
F_131 | Multi-function Output Terminal (Ta2,Th2)

a. Yl and Y2 are open-collector output terminals.
The maximum output specification is below DC48V / 50mA.

b. Tal, Ta2 (N.O) and Tb1,Tb2 (N.C) are relay output terminals.
The maximum output specification is AC 250V / 0.5A, cos6=0.3.

c. “4” represents positive logic (N.O; contact a)
“—” represents negative logic (N.C; contact b)

d. Y1, Y2, Tal, Ta2, Tb1l, and Th2 can be set as below functions:

0: Disable (No function operated at terminals)

+1: Operation command detection. (Detection when start command is inputted)
+2: Constant speed detection.
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| F_061 | Detection when drive runs at constant speed. | 0~10Hz

Constant speed detection (F_058=2)

Output frequency
Freq. .__________ " constant speed
command detection range
(F_061)

» Time

Multi-function

output terminal | |
(Y1)

+3: Zero speed detection.

Detection when the drive at stop condition or the frequency command is less than
the F_032 (Starting Frequency).
+4: Frequency detection

F_062 Frequency Detection Range 0~10Hz
F_063 Frequency Detection Level 0~400Hz

Frequency detection (F_059=4)

Freq. detection

Output frequency range (F_062)

<

Freq.
command

|
fffffffffff Fommmm———————= N\ -~ Freq. detection
5 | T 4
,,,,,,,,,,, T””"”W””" S
1
|
|

range (F_062)
Freq. detection

level (F_063) > Ti
» Time

Multi-function

output terminal | _l
(Y1)

+5: Overload detection (OLO)
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Overload detection (F_060=5)
Output current

System overload
detection level

(F_068)
P Time
— System overload
] | detection time (F_069)
Multi-function
output terminal
(Talor Ta2)
Multi-function
output terminal
(Tb1 or Th2)
3% “Contact a’is short-circuit when detection is activated;
“Contact b’is open-circuit when detection is activated.
+6: Stall prevention detection
Stall prevention detection (F_058=6)
Output
frequency
A
; P Time
Output |
current i
Stall prevention level 3
at constant speed —— QC ————————
(F_071) ! —
- P Time
Multi-function
output terminal
(Y1) —
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+7: Low voltage detection (LE)
Low voltage detection (F_058=7)

DC bus voltaQEﬁ

Level of “LE” fault condition

Multi-function
output terminal
Y1

+8: Braking detection
Detection when the DC bus voltage is higher than dynamic brake voltage.

+9: Restart after instantaneous power failure detection

The parameter is activated when F_078 (Operation Selection at Instantaneous
Power Failure) sets “1”.

Restart after instantaneous power failure detection (F_058=9)

Power source
i

Low voltage detection

signal _‘4

- Delay time before speed tracing (F_089)

Output frequency =~ ——— / /

The V/F pattern of speed tracing (F_090)

Output voltage —

AN

AN

~ Normal V/F

The current level of

speed tracing B T
(F_088) k

Output current

Multi-function output
terminal
(Y1)
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+10: Restart after error condition detection

Restart after error condition detection (F_058=10)

Error condition J

. Delay time before speed tracing (F_089)

Output frequency ~——— /‘\ﬁ

The V/F pattern of speed tracing (F_090)

A

Output voltage —

" Normal V/F

!
|
|
The Current level of i
speed tracing B et e T TP
|
|

Multi-function output
terminal
(Y1)

h
|
3
|
Output current !
|
|
|
|
T
|
i

+11: Error detection

Error detection (F_059=11)

Error
condition

Output
terminal (Y2)

+12: Overheating detection
+13: Upper limit of feedback detection
Feedback detection information please refer to “F_193 on page 122"
+14: On-Off dead band detection
On-Off information please refer to “F_174 on page 122"
+15: On-Off range detection
+16: Fan detection during operation.
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K. Automatic Torque Compensation
| F_064 | Automatic Torque Compensation Range | 0~25.5V

Dynamic compensation by voltage to avoid any insufficient voltage at heavy-duty load.
The adjustment method is to minimize the output current by adjusting the parameter.
(maximum power factor).

Higher compensation setting will result higher current.

L. Overload Detection Setup(OLO)

0: Disable

| F_065 ‘ System Overload Detection (OLO) 1: Enable(OLO)

0: During constant speed only.
F_066 | System Overload Detecting Selection 1: During operation (acceleration,
deceleration or constant speed.)

0: Drive keeps operation when the
overload is detected.

1: Drive trips to protection when the
overload is detected.

F_067 | Output Setting after System Overload

F_068 | System Overload Detection Level 30%~200% Rated current
F_069 | System Overload Detection Time Range 0.1~25sec.

System overload detection is shown as below figure:
Output current
A

System overload /\ /
detection level /
(F_068) [
! <
Time interval<System
overload detection

time(F_069)

P Time

Multi-function
output terminal
Y1
(F_058=5)

s <
Time interval>System overload
detection time(F_069)

The systeom overload detection is activated when the output current exceeds the value
of F_068 (System Overload Detection Level) with the time interval of F_069 (System
Overload Detection Time) and the keypad will displayed i

Detection during operation includes acceleration, deceleration or constant speed.
The purpose of overload detection is to prevent the system damage. The detection level
and time can be set by user requirements.
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M. Stall Prevention Setup
F_070 | Stall Prevention Level at Acceleration

- 30%~200% Rated Current
F_071 | Stall Prevention Level at Constant Speed

When the drive is RM6 series, the setting range is 30~200% of drive rated current.
When the setting value is 200, the stall prevention is disable.

Acceleration Time Setting after Stall

F_072 - 0.1~3200sec.
| - ‘ Prevention under Constant Speed ‘ |
Deceleration Time Setting for Stall
F_073 ) 0.1~3200sec.
| - Prevention under Constant Speed
- . . 0: Disable
F_074 | Stall Prevention Setting at Deceleration
| - 9 1: Enable
The description is as shown in a figure below:
Stall prevention level at acceleration Stall prevention level at constant speed
Output Output Deceleration time setting
for stall prevention under
frequfncy frequfncy / constant speed (F_073)
s ¥~ Acceleration time setting
prevention under
constant speed (F_072)
» Time » Time
Output Output
current current
Y \
Stall prevention level Stall prevention level
at acceleration at constant speed
F_070) —
» Time » Time
Multi-function output Multi-function output
terminal £Y1) terminal (Y1)
(F_058=6) Time (F_058=6) Time

When enabling the F_074 (Stall Prevention Setting at Deceleration) and the stall occurs
at deceleration, drive will operation at constant speed.

According to the actual requirement to disable the F_074 (Stall Prevention Setting at
Deceleration), when connecting a dynamic brake unit.

If the DC bus voltage of drive is higher than the dynamic brake voltage level dunng stop,

the keypad will display “ o & “ and the drive cannot be start by pressing

If the DC bus voltage is less than the dynamic brake voltage level, the drive will
automatically recover to normal and displaying the main display.
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N. DC Braking Setup
‘ F_075 l DC Braking Level

‘ The current level setting of DC |

braking.
| F_076 | Time of DC Braking after Stop | 0~20sec I
| F_077 | Time of DC Braking before Start | 0~20sec |
| F_132 | DC Braking Frequency at Stop | 0.1~60Hz |

DC braking after stop is to prevent the motor from coasting.
DC braking before start is to prevent the motor from rotation due to external force at

start.
DC Braking
Output
frequency

! DC braking

! frequency at

! J/ stop (F_132)
‘ | 4 T - »Time

| i Time of DC | i i
— ?(—braking before — — [Ig?(ﬁ]gfa[f)tgr
| start (F_077) ! ! stop (F_076)
Start | | -

command . : »Time

If the frequency command is set below F_032 (Starting Frequency) during operation and
the output frequency is below the starting frequency, the DC braking will be activated.
The setting value of F_132 is disable at the moment.
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O. Drive Status after Power Failure
| F_078 | Operation Selection at Instantaneous Power Failure I

Restart selection after drive instantaneous power failure.

0: Drive cannot be restarted

1: Drive can be restarted from operating frequency.

(Refer to the parameter description “Restart after instantaneous power failure detection”
of multi-function output setting.)

Drive cannot be restarted with generator simultaneously when the generator is
instantaneous power failure. Please restart the drive after the generator is restarted.
Disposal after power failure.

2: Ramp to stop

3: Drive will re-accelerate during ramp to stop interval, when the power is restored.
4: Drive will re-accelerate from OHz during ramp to stop interval, when the power is
restored.

(Refer to the parameter description of F_079, F_103 ~ F_106.)

Re-acceleration after power recovery when the drive during
ramp to stop process at power failure condition

Power
source

Output
frequency
A

) / Re-acceleration
Power recovery during
ramp to stop process at
power failure

P Time

| F_079 | Voltage Level of Ramp to Stop by Power Failure

Set the voltage of power source for ramp to stop.
When F_078=2 or3,the power source voltage is lower than the level F_079,basis to
F_103~F_106 to setup ramp to stop process at power failure condition.

200V series: 150.0~192.0V
400V series: 300.0~384.0V

| F_103 | Subtracted Frequency of Deceleration at Power Failure

When the power failure, drive will reduce the frequency level before ramp to stop.
Output frequency(after) = Output frequency(before) — Subtracted Frequency.

F_104 | Deceleration Time 1 of Ramp to Stop by Power Failure
F_105 | Deceleration Time 2 of Ramp to Stop by Power Failure
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| F_106 | Turning Frequency of Ramp to Stop

Set the turning frequency level of ramp to stop when the deceleration time is switched
from F_104 setting value to F_105 setting value.

Ramp to stop at power failure

Power
source

Output
frequency

Subtracted frequency of
deceleration at power failure
/ (F_103)

Deceleration time 1

Turning = of ramp to stop by
frequency of power failure
ramp to stop (F_104)

(F_106)

/ » Time

Deceleration Time 2
of ramp to stop by
power failure (F_105)

F_139 | Operation Condition Memory 2 ginsz;li)lE(F_OOl=2,3,4)

The ramp to stop at power failure function is suitable for the inertia load.

/N\ CAUTION

At the function F_078=1 or 3, the drive will automatically restart when the power is
restored. Stay away from the motor and machine.

P. Jump Frequency
F_084 | Jump Frequency 1

F_085 | Jump Frequency 2 Setting Range:0~400Hz
F_086 | Jump Frequency 3

F_087 | Jump Frequency Range Setting Range:0~25.5Hz

In order to avoid the mechanical resonance, these parameters allow resonant frequency
to be jumped.

There are three jump frequencies and one jump frequency interval.

Output A
frequency
F_087(Jump 7]
Frequency. ,"— 'y
Range) x 2 z
F_087(Jump 2
Frequency. Wt iy
Range) x 2 2
F_086(Jump
Frequency 3)
Fﬁgzz(ea:cn;p 7k F_085(Jump
Range) x A - Frequency 2)
F_084(Jump
Frequency 1)
_ Frequency

~ command
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Q. Speed Tracing

F_088 | The Current Level of Speed Tracing 0~200% Rate current

’ ’ Time for speed tracing
F_089 | Delay Time before Speed Tracing before stop output 0.1-5 sec
F_090 | The V/F Pattern of Speed Tracing 0~100%V/F voltage

The main application of speed tracing function is used for the speed tracing for the
restart after instantaneous power failure, fault restart or the speed tracing command by

the multi-function input terminal.

Refer to speed tracing for multi-function input terminals.

R. Holding Frequency and Time Interval

F_096 | Holding Frequency

0~400Hz

F_097 | Holding Time Interval

0~25.5sec

The main purpose of “holding” is to prevent the over slip of motor causing over-current

and stall during acceleration.
Output
frequency
A

Holding
frequency

S. External Indicators

|
|
|
| o
T » Time

Holding time
K~ interval (F_097)

F_099 | External Indicator 1
F_100 | External Indicator 2
F_101 | External Indicator 3

a.

F_099 ~ F_101 can be set according to the setting method of F_006.

1.0utput Frequency

6.Motor Speed(RPM)

2. Frequency Command

7.Machine Speed(MPM)

3. Output Voltage

8.Terminal Status/Heat Sink Temperature

4.DC busVoltage

9.Practical Value

5. Output Current

10.Setting Value

Note: DM-501 can not monitor setting value and practical value
simultaneously,only can check the data individually
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b. Please select twisted-pair shield wiring and shielding connected to the GND terminal
of drive’s control board.
c¢. The wiring diagram of external indicators is shown as below:
Indicator 1 (DM-501) Indicator 2 (DM-501) Indicator 3 (DM-501)

d. The position of connecter (CN1). Please refer to page 30 -~ 31
T. Fault Protection and Auto-reset

F_080 | Auto-restart Times Setting of Error Trip | Use of Times:0~16.
F_116 | Fault Reset Selection

0: Auto-restart after error trip(OC,OE,GF only) RESET immediately,
1: Auto reset, F_117 interval time after auto-restart from 0 Hz
2: Auto reset without executing error detection
If the drive is operating over 24hrs without any error trip, the drive will automatically reset
the counting number
% F_116 Fault Reset Selection mode will automatically restart ; make sure to turn off the
power when matain the machine to avoid from danger.

I . Range:1~200,
F_117 ‘ Error Tripping Time Interval before Auto-Restart ‘ 1unit=10sec ‘
U. Drive Overload Protection
| F_135 | 200% Current Limitation [ 0: Disable 1 : Enable |
0: Disable
If drive’s output current exceeds 220% rated current, the drive will display OC.
1: Enable

If drive’s current exceeds 200% rated current, the drive will control PWM output
voltage. (Limit current: 200%)

| F_0o4 | Drive Overload (OL1)

Prevent the drive damage due to overload.

0: Disable.

1: Electric thermal protection
Drive trips to stop when the output current is over 150 % of drive rated current for 1
min.(inverse time curve protection)

2: Current limit overload protection.
When the output current exceeds 200%, drive will limit the current to 200% and
counting the times for tripping.

3: Electric thermal and Current limit overload protection are enabled.
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V. Others Functions

| F_081 | Switching Frequency

|
When the value of F_081 is set to “0”, the switching frequency of PWM voltage will be
800Hz and others switching frequency = F_081x2.5kHz.

The higher switching frequency has less noise. But using higher switching frequency
must consider the cable length between drive and motor and must be adjusted

according the connection distance between drive and motor. (Refer to “3-6 Wiring
Caitions and Specifications” on page 36 )

s Upper limit of switching frequency
Heavy duty

Normal duty
0.5HP~75HP >  15kHz 1HP~30HP > 15kHz
Above 100HP >  10kHz  40HP~100HP > 10kHz

Above 100HP >  7:5kHz
% Switching frequency will be modulated with load automatically.

Load current

Switching
frequency

Switching
frequency
A

/ l 16k
5%
[<1017) [EEERO .

Load current

100%

12.5k

8OV |-+ - gl b

k
e N

\ |75
«> > > - .
1min 1min 1min 1min 1min 1min Time
0: Ramp to stop
F_082 Stop Mode 1: Coast to stop

2: Coast to stop + DC braking
When the value of F_082 is set to “2”, the operation characteristic is shown as below
figure:

Output
voltage N
h '\
AC voltage  Delay Time before 10
Speed Tracing (F_089)
F_075 (DC
Braking Level)
<~ ocvotage [} T J Fout/F_031
» lime ¥ ratio
4P 0.1 1
Stop F_076 (Time

of DC Braking
after Stop) * N

*F_031 (Maximum Output Frequency)

When the output current of drive is abnormal at DC braking, appropriately increase the
setting value of F_089 (Delay Time before Speed Tracing).
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e 0: Reverse rotation allowed
F_083 | Reverse Prohibition ‘ 1: Reverse rotation NOT allowed

F_091 | Error Record

Display the latest 5 records of errors. Pressing the @ or @ key can display other
error records. (1: the latest error)

| F_092 | Parameter Setting Lock

0: Parameters are changeable. Maximum frequency cannot exceed 120.0Hz.
1: Parameters are locked. Maximum frequency cannot exceed 120.0Hz.

2: Parameters are changeable. Maximum frequency can exceed 120.0Hz.

3: Parameters are locked. Maximum frequency can exceed 120.0Hz.

| F_093 | Automatic Voltage Regulation (AVR) | |

0: Disable The value of setting according to F_095.
1: Enable PWM output voltage will modulate automatically according to PN voltage

| F_095 | Power Source |

The setting value according to the actual power source voltage.

200V series setting range: 190.0 ~ 240.0V;

400V series setting range: 340.0 ~ 480.0V.

When the drive is power ON for first time and the power source voltage is lower than the
90% of F_095 setting value, the drive will display “LE” warning message.

After the power ON for drive, the drive displays “LE” message when the power source is
lower than the 70% of F_095 setting value.

| F_098 ‘ Grounding Fault Protection (GF) 0: Disable ‘

1: Enable
If the leakage current exceeds 70% rated current of drive, the drive will trip to stop.

| F_102 | V/F Pattern Selection |

0: Linear.

1: Energy-saving mode (auto-adjust V/F pattern according to the load condition.)
2: Square curve.

3: 1.7" power curve.

4: 1.5" power curve.

Output
voltage A

100% |- ——————— )
Linear

: Linear

71 Energy-saving mode

y | Square curve
1.7" power curve

70%
: 1.5" power curve

|

: Below 50% of drive
. | rated current

|

|

| »

L
Base freq. Output freq.

When the drive is used for fan or light-duty load applications, this function can be set to
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achieve the energy-saving purpose.

| F_208 | Filter Setting of Keypad Pot I

When the signal is noisy, use Keypad Pot to increase setting value and stabilize
frequency command appropriately.

| F_209 | Keypad Pot Knob bias I

When command value KP Pot Knob turn to O, the value will correspond to the ratio of
the setting value.

| F 211 | Drive duty selection I

Motor load mode selection:
1: Heavy duty(150% OL1)
2: Normal duty(120% OL1)
Note: More details please refer to page 51.

| F_212 | Parameter Display Selection of Password lock

1: Paramerter cannot be changed after F_136 locked, but it can show the setting value.
2: Paramerter cannot be changed after F_136

locked, but it cannot display the setting value, it will show Lak
(Exclude the parameter of F_000, F_051, F_091, F_134, F_220)

| F_213 | Parameter Lock Password Setting

Preventing any unqualified personnel from setting the invalid parameters. nr
After setting the password by number 1~9999, the operation panel displays i
Parameters cannot be changed after setting the passwords.

| F 214 | Parameter Lock Decoding Setting
1. Enter the setting password to decode the parameter password setting.
If the input passwords are correct, the operation panel displays “ [{} [/«

When user inputs wrong parameter passwords, the panel will display “ P ¥F | "at 1st

time; and then display “ P ¥F 2 "(PWF2) at 2nd time, and display *  J' ¥ F 3"(PWF3)
at 3rd time.

2. If user inputs wrong parameter passwords for 3 times, the drive must be power off and
restart to re-begin the password decoding process.
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W. Communication Setting

F_109

Communication Interface 0: RJ-45
Selection 1: DX+/DX-

| F_110 |CommunicationAddress

| o:disable

The followers use the address to send and receive messages from the host

DX+ | DX- | GND

Drive #1 Drive #1 Drive #2

‘__,>1

DX+ | DX- [ GND

- g

HMI/PLC

Single Control

———§

I

HMI/PLC -

Multi Control

| F_ 111 ‘ Communication Baud Rate

0: 4800bps 2:19200bps
1: 9600bps 3: 38400bps

| F_112 ICommunication Protocol ‘

0:8N,2 1:8E,1
2:80,1 3:8N,1

| F_113 |Communication Overtime (Cot)

When the message transmission during communication transmission is interrupted, has

no data transmitting, or delays, drive displays “Cot” message.

0: Warning (Cot) ; Continue operation
F_ 114 Communication Overtime Disposal 1: Warning (Cot) ; Ramp to stop
2: Warning (Cot) ; Coast to stop
. . . 0: Multi-function input terminals selves
F_115 Control Sel'ectlon of Multi-Function 1: Multi-function input terminals
Input Terminals .
command by communication interface
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X. PID Control Functions
F_153 I PID Control Mode Selection I

0: Open-loop operation
1: Forward control; D postposition
2: Forward control; D preposition
3: Reverse control; D postposition
4: Reverse control; D preposition
% Forward control: When the system practical value is less than the setting value, the drive
will start to accelerate.
% Forward control: When the system practical value is less than the setting value, the drive
will start to decelerate.

s D preposition-take F_158 Derivative time of Feedback as feedback.
% D postposition-difference take F_157 setting value as Derivative control.

| F_136 |PID Error Gain |

When PID command to select SV value, the PID error may multiply F_155, setting of
physical quantity to change as frequency value.

| F_147 l SV Setting Set the “SV” value for adjustment |

| F_148 | PID Control Display |
PID calculated value, enter F_148 and setting from PV value:
0: PV value
1: Integration value
2: Deviation value
3: PID command value
4: PID feedback value

[ F_149 [ Main Display (F_153#0) |
0: “PV” value
1: “SV-PV” value. Left side display SV value, Right side display PV value.

| F_150 |PID Control Command |

To select PID command (Refer to the picture description below)
0: By F_002

1: Analog frequency command controls “SV”

2: Keypad controls “SV”

3: Communication interface controls “SV”

Note:As frequency setting SV value, according maximum frequency (F_031)
corresponds to maximum value of sensor, and OHz corresponds to maximum sensor
minimum value of sensor.
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Structure of PID Control

Error

sV
Corresponding | _n_‘mﬁ_cm:ﬁ“v\

Value

28 ] brive Stop
Bias e F_159F_160
F_156
F_155 E + F_162 E
F 154 P 0
1 —+
0 s 1 +
F 155
1 —
P F 157 = —_—
F_174]
U 1,3 .
Analog Command 0
24
— F 009
Main Speed 1
UP/DOWN 2
Communication 3
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( PID Frequency Command Flow )

F_owor o
A [
| | ey __m_u_,\__ [MPM] [ UP/DOWN | [ Modbus |
peed

Multi-speed

[ee]
i
i

F_019,F_020

F_042,F_043

F_010~F 016

Preset Speed
1~7

DX- RJ-45 F_040,F_041 F23
e‘ R | {0 vin+lin
Vin 1:Vin-lin
F_127F 128 2 : lin-Vin
@‘ 7\ | |3 vin o in
lin
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| F 154 ‘ P Selection ‘ 0: P postposition, Parallel for PID control

1: P preposition, Tandem for PID control

| F 155 ‘ Proportional Gain(P) ‘ Set the gain value for deviation adjustment.

Range 0~25.0

This proportional gain is to compensate the gain for the deviation value of proportional
setting. Higher gain value may easily cause system to vibrate, but lower gain value may
result the slow reaction of drive.

Set the integration time for deviation adjustment.
F_156 | Integration Time(l) (0.0: 1 control disabled)
Range:0~100sec.

The integration time is to compensate the stable deviation of the system.
The integration time setting is according to the response time of the system feedback.

| F 157 ‘ Derivative Time(D) ‘ Set the derivative time for deviation adjustment.

Range: 0~2.50 sec.

This derivative time is to compensate the variance of deviation value.
Higher derivative time setting of deviation value will result higher compensation to
system.

Set the derivative time for feedback signal.

| F_158 ‘ Derivative Time of Feedback ‘ Range 0~2.50 sec.

To evaluate the variance of feedback value. (Refer to F_153)

Set the upper limitation value of integrator.

F_159 Integration Upper Limitation The maximum output frequency 0~1.00

Set the lower limitation value of integrator.

F_160 | Integration Lower Limitation | ¢ mayimum output frequency-1.00~1.00

F_161 | Integrator Initialized Value The maximum output frequency-1.00~1.00

Function F_161 is to set the initial value of the staring frequency of integrator to
accumulate and subtract this initial value according to the deviation value. The
upper/lower limitation of frequency is set by function F_159 and F_160.

Set the buffer space of PID output value.

| F_162 l PID Buffer Space Range 0~255

Filtering the frequency command after adding P, I, D setting value. Higher setting value
of F_162 will slow down the drive output.

F_170 |Display Setting by Open-Loop Command

F_171 |Setting Selection by Open-Loop Command

When the open-loop instruction is acting, frequency command by F_171 to select and
operate, displaying content set by F_170.
Note:F_153#0
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F_172 Keypad Selection by Open-Loop Command |

Under control of PID to select Open-Loop Command > as F_171=1, Keypad can be

adjusted.

0: Primary Speed

1: sV
F_166 (2"" PI Control) Active Range Range:0~25.0
F_167 (2nd PI1 Control) Active Time Range:0~300sec
F_168 Proportional Gain(P2) Range:0~25.0
F_169 Integration Time(12) Range:0~25sec

F_167=0.0 When deviation contraction of SV ~ PV are in the active range of
F_166;PID Control is based on P2 and 2.
F_167#0.0 When deviation contraction of SV ~ PV are in the range of
F_166;second control work with the time duration (F_167) and then
switching back to the main PI control.

(Refer to the illustration as below.)

PV ¢
L SV AN ————-
8 -
-—ll I
v
PV A-—-F_167 - A
_ Time
" (sec)
Main PI control
F_155
F 156

Second PI control
F_168
F_169
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Y.Feedback Signal

When the transmitter connect Vin terminal, F_124 setting number is 4 and then the
transmitter connected lin terminal ,F_125 setting number is 4.

If the gap between PV value and real value is still different, user can fine tuning the
F_151 and F_152.

F_151 | Upper Limit of Transmitter

Setting range: -800~800

F_152 | Lower Limit of Transmitter

Setting to the transmitter of specification enable to SV/PV value accordance with system
display.

Maximum value of transmitter: 20mA( or 10V) correspond with value.

Minimum value of transmitter: 4mA(or 2V) correspond with value (F_126=0);

0 mA( or 0V) correspond with value(F_126=1).

F_163 | Feedback Signal Filter | Range 0~255

When the feedback signal produces interference phenomenon that can raise the value
of feedback signal filter to prevent interference. If the value setting too high, the
response of feedback signal will become slowly.

F_164 Feedback Signal Trip Detection

0: Disable

1: Enable.

Disconnect detection: Suitable for 4~20mA transmitter output terminal, however, when
the transmitter detect OmA that represent for disconnecting.

| F_165 lFeedbackSignaI Selection

0: Direct proportion signal. PV value displays maximum value of sensor.
1: Inverse proportion signal.PV value displays minimum value of sensor.

| F_190 I(Feedback Limit)Detection (OP)

0: Disable

1: Warning detection ; Continue operation
2: Warning detection ; Stop output

3: Error detection ; Error trip

F_191 (Feedback Limit)Level Range -800~800

F_192 (Feedback Limit) Detection Setting

Feedback Limit Setting=0: PV value > Limit level detection
Feedback Limit Setting=1 PV value < Limit level detection
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F_193 (Feedback Limit)Detection Time Range 0~2550sec
F_194 (Feedback Limit)Range Setting Range 0~5.0
PV
F_192=0
o F_191
}VF7194
sv
v le- Ewarﬁ (sec)
F_058=13
PV
F_192=1
sv
EalgA
e
F_195 (Feedback Limit)Condition Selection

0: Valid during operation

When the drive of start command is displaying “On”, OP detecting function is valid
during operation.

1: Full-time valid(*F_001=1)

The drive of start command On / Off are valid for full time.

F_175 | (On-Off)Delay Time Control

F_153#0
The drive according to On/Off set value to control start/stop.
0: Disable 1: Enable
F_176 (On) Range Setting Range-12.8~12.7
F_177 (Off) Range Setting Range 0~10.0
F_178 (On)Delay Time
- Range 0~250sec
F_179 (Off)Delay Time
. 0 : Forward
F_174 (On-Off)Control Selection .
1: Reverse

Forward : Start condition is PV value < SV value. Stop condition is PV value > SV value.

PV. PV
T 179
77
F.176
F_178
T —
time
" (sec)
F_058=14
v1
F_058=15
RUN IRUN
Frequency sTop

command
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Reverse: Start condition PV value > SV value. Stop condition is PV < SV value.

PV

Y1
F_058=1,
4

Y1
F_058=1! T

RUN
Frequency STOP) sTOP

command

| F_180 l(On—Oﬁ)AcceI./DeceI.TimeSeIection

0: Primary Accel./Decel. time
1: Secondary Accel./Decel. time

| F_181 | (OffjHolding Time

When the Off function of drive is acting, it can be forced to set holding time.

PV PV
P
77 }
t ¥
b P
! ! F_178-»
I ! |
I ! | I
i ! | | ‘
! . I ! | time
Y1 | 1 ] I (sec)
F,oss:is_l | .
! !
! T
P ! F_181 !
Frequency OFF hold time >
command SToP

F_140 NTC Thermistor Setting

The drive should be enclosed NTC thermistor that can detect the temperature of sink
and fan control.

0:Disable

1:Enable

F_141 Drive Overheating Warning Selection
F_142 Drive Overheating Warning Level | Range: 45~85C

F_143 Drive Overheating Dead Band Range: 2.0~10

When the drive heat sink temperature is over the pre-alarm level, the drive displays “ Ht ”
until the temperature drops below the drive overheat dead band.
a. The settings are listed as below:

0: Disable

1: Warning: Continuous operation.

2: Warning: Drive de-rates the switching frequency automatically every 5 minutes.

3: Warning: Drive trips to stop, and the cooling fans activate. After the temperature

decreases lower than “drive overheat dead band, drive starts to operate again.
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Temperature.

Drive overheat|
pre-alarm level|
F4.14

Overheat dead
band F4.15

Time

NTC
warning detection

F_144 Fan Control Selection

F_145 Temperature Level of Fan Activation Range: 25~60C

F_146 Minimum Operation Time of Fan Range: 0.1~25min

Function: Increase the lifetime of drive cooling fans, save energy and extend the
maintenance cycle time of heat sink.
The settings are listed as below:
0:Forced air cooling
Start and continuously operate the cooling fans of drive when power ON.
1:Operation air cooling
Cooling fans of drive is start when the drive is operation. Cooling fans will stop when
the drive disable and after waiting at the minimum operation time.
2: Temperature control
Drive cooling fans activate when the drive temperature is over the temperature
level of fan activation. Cooling fans will stop when the temperature of drive drops
below the overheat dead band of drive after waiting at the minimum operation time.

F_138 | Overheat Level Adjustment | Overheat (OH) Level=Setting Value +85C
F_182 Air Conditioning Mode 0:Disable 1:Enable
F 183 (Air Conditioning Mode) ) Range: 0~25sec
Temperature Response Time
F 184 (A|r_C_ond|t|on|ng Mode) Range: 0.1~25Hz
Variation Frequency
(Air Conditioning Mode) . -
F_185 Upper Limit Range of Temperature Range: F_184~20.0
(Air Conditioning Mode) o
F_186 Lower Limit Range of Temperature Range: 0-F_184

1. Under control of air condition mode: PV > (SV+F_186),output frequency accelerate
the rate of change (Hz/sec)=(F_184/F_183).

2. Under control of air condition mode: PV >(SV+F_187),output frequency decelerate
the rate of change (Hz/sec)=(F_184/F_183)*4.

3. Start command: the frequency lower than frequency limit range(F_043),
the accelerating time is second acceleration time(F_027); Stop command:
decelerating time follow the second deceleration time(F_028).

Output frequency

F_04:
Upper
imit

e —F_186-w PV

sv
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Chapter 6 Parameter Setting Description

(Air Conditioning Mode)

F_187 Holding Frequency Level Range: 0-1.00
(Air Conditioning Mode) .0 0~

F_188 Detection Time of Holding Frequency Range: 0.0-25 hr

E 189 (Air Conditioning Mode) Range: 0.0~25min

Full Speed Time

In air compressor mode:

When the drive under the level of holding speed (F_187) and the time continue to over

holding speed (F_188); the drive will force open-loop to run at full speed and after
maintain at full speed time (F_189), the drive will return to PID operation.

1.When the drive is operating under the level of holding speed (F_187), and the counter
may start moving. If output frequency is over holding speed, the counter will clean the
value as 0.

2.When the counter reach at holding speed (F_188), the drive may run at full speed and

after persisted for a moment (F_189) that the drive returns would be normal.

3.F_188 setting as 0, it stands for closing this function.
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Chapter 7 Communication Description

7-1Communication Protocol
Serial data transmission is an asynchronous serial data transmission: 1 frame =
11 bits (3 types of format shown in below figures)

®3,N,1 : 1 start bit - 8 data bits » 1 stop bit

START | BITO BIT1 BIT2 BIT3 BIT4 BITS BIT6 BIT7 | STOP

® 8,N,2: 1 start bit » 8 data bits » 2 stop bits

START | BITO BIT1 BIT2 BIT3 BIT4 BIT5 BIT6 BIT7 | STOP | STOP

® 8,E,1: 1 start bit - 8 data bits - 1 even parity bit » 1 stop bit

EVEN
START | BITO BIT1 BIT2 BIT3 BIT4 BITS BIT6 BIT7 PARITY STOP

® 8,0,1: 1 start bit » 8 data bits - 1 odd parity bit - 1 stop bit

ODD
START | BITO BIT1 BIT2 BIT3 BIT4 BIT5 BIT6 BIT7 PARITY STOP

7-2 Message Format

A(g?irfj)s OP Code |Datan| ... |Datal|DataO|CRCO|[CRC1| END

Agczlr\zlaess Operation Data Message CRC No_ _
No Message (Data length “n”: Checksum Transmitting

1 By;(e) (1 Byte) depending on OP Code) =10ms

eAddress: Drive address number for host to control.
00H: The host broadcasts messages to all receivers (drives). All
receivers only receive the message but have no messages
returned to the host.
01H~FEH: The host designates the receiver (drive) by defining the drive
address number.

eOP Code(Operation Code): The operation of the host to the drive.
03H- Read multi-registers
06H- Write to single register
08H- Receiver detection
10H- Write to multi-registers

eData: Including start register, several registers, data length (maximum 8 data), data
content (maximum 16 bits)
Note: Data length — 1 byte, others — 1 word(2 bytes)

oCRC Checksum: Cyclical Redundancy Check performs XOR and bit shifting
operations for all hexadecimal values in the message to
generate the checksum Code to verify the communication validity.
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Checksum is to sum all message bits for 16-bit CRC calculations.
(See CRC Checksum)

eMessage Length: Message length is listed in between maximum and minimum
values. Message lengths of OP Code 03H and 10H are
dependent on the number of registers required in one message.
(See Operation Code(OP Code) Description)

OoP Description _ Instruction Code . Return Code
Code Min(bytes) | Max(bytes) | Min(bytes) |Max(bytes)
03H | Read multi-registers 8 8 7 21
06H | Write to single register 8 8 8 8
08H Drive Detection 8 8 8 8
10H | Write to multi-registers 11 25 8 8

eOperation Code(OP Code) Description:

#O03H (Read multi-registers):
Example: Read data from registers 2101H and 2102H of the drive 1

Message Code (Host to Drive)

Register

Address OoP Starting Register Numbers to CRC Checksum
Code Readout

MSB LSB MSB LSB LSB MSB

02H 03H 21H 01H 00H 02H 9FH C4H

This example shows the host to read the drive data from 2 registers of the drive. The
host identifies drive 1 by calling the drive address (02H) with the “read” operation
command (03H) to read the drive data from the registers (2101H — starting register)
to the register (2102H — Register Numbers to Readout defines the numbers of
register for data readouts).

Return Code (Drive to Host)

OoP Data
Code | Bytes

2101H(Register) | 2102H(Register) CRC Checksum
Data Data
MSB LSB MSB LSB LSB MSB
02H 03H 04H 55H 00H 17H 70H D6H EBH

The host reads registers 2101H and 2102H of drive (02H) (drive status and speed

command). After the drive receives the host's command, the drive returns 4 bytes

data (2101H=5500H and 2102H=1770H) to the host.

Caution: The host cannot simultaneously broadcast 03H OP Code to drives when
multiple drives connected or all drives reject host's OP Code.

Address
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% O06H (Write to single register)
Example: Write a data (1770H) into the drive register (2001H)

Message Code (Host to Drive)

Address oP Drive Register Register Data CRC Checksum
Code MSB LSB MSB LSB LSB MSB
02H 06H 20H 01H 17H 70H DDH EDH

This example shows the host to write the data (1770H) to the register (2001H) of the
drive. The host identifies drive 1 by calling the drive address (02H) with the “write”
operation command (06H) to write the data (1770H) into the register (2001H).

Return Code (Drive to Host)

Address oP Drive Register Register Data CRC Checksum
Code MSB LSB MSB LSB LSB MSB
02H 06H 20H 01H 17H 70H DDH EDH

The host writes data 1770H into the drive register 2001H. After receiving data from
the host and writing data into drive’s registers, the drive returns the original receiving
message to the host. OP Code-06H of the host can synchronously broadcast to all
drives but has no return Code to the host.

%08H (Drive detection): Only use when testing the communication

OP Code — 08H is to detect if the drive is correctly receiving the data from the host.
The main purpose of using this OP Code is to ensure the host data to be correctly
sent to the drive.

Example: Verify the data (0000H and AA55H) to be correctly received by the drive.

Message Code (Host to Drive)

Address oP Data 1 Data 2 CRC Checksum
Code MSB LSB MSB LSB LSB MSB
02H 08H 00H 00H AAH 55H 5EH ATH

The host sends OP-Code (08H) to verify the data 0000H and AA55H to be correctly
received by the drive.

Return Code (Drive to Host)

Address OoP Data 1 Data 2 CRC Checksum
Code MSB LSB MSB LSB LSB MSB
02H 08H 00H 00H AAH 55H 5EH A7H

The drive returns the same message to the host to confirm the data well received
from the host. Data 1 must be 0000H but Data 2 can be any values.

Note: The host cannot simultaneously broadcast 08H OP Code to all drives when
multiple drives connected or drives reject drive’s OP Codes.
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% 10H (Write to multi-registers)

When multiple data need to write into the drive from the host, the host can define
how many registers and data to be written into the drive.

This example is illustrating 2 data (1011H and 1770H) from the host to be written into
2 drive registers (2000H and 2001H).

Message Code (Host to Drive)

. Register
Starting CRC
OoP ) Number to | Data Data 1 Data 2
Address Code Register Write Length Checksum

MSB|LSB |[MSB| LSB MSB|LSB |[MSB|LSB | LSB |[MSB
02H 10H |20H|00OH | 00OH | 02H | 04H |10H |11H |17H|70H | 3FH |FBH

The host calls the drive 1 by defining the drive address (02H) with the write to
multi-registers OP Code (10H) to write 2 data (1011H and 1770H) into the drive
registers (2000H and 2001H) which are defined by calling starting register (2000H)
with “register number to write” (0002H). In this example, if user has 4 data to write to
4 drive registers, the message Code can be as follows:

a. Starting register: 2000H (still)

b. Register number to write: 0004H
Then, 4 data will be sequentially written into 4 registers starting from 2000H, 2001H,
2002H, to 2003H.

Return Code (Drive to Host)

OoP Starting Register Numﬁg?slige\r/wite CRC Checksum

Code ™yusg [ (SB | MSB | LSB [SB | MSB
02H 10H 20H 00H 00H 02H | 4AH | 3BH

The host writes 2 data (1011H and 1770H) with total data length 4 byte to
2000H and 2001H registers of drive. The drive receives and writes the data to
the registers, and then returns the message to the host. The host can
synchronously broadcast all drives to write multi-data to multi-registers in order
to change the data synchronously.

Address

7-3 CRC Checksum Algorithm
CRC checksum Code is to verify the message validity during the communication
and its algorithm is to apply each Code in the message to perform XOR and bit
shifting operations to generate the CRC Code.
Here is the checksum algorithm diagram to generate CRC Code.

st B . nd . e rd
1* Code »BltShlﬁmg& XOR| 2 Code_»BltShmmg&_’S Sode_» CRC

XOR
FFFFH ™= Address [ ] XOR(AOO1H) [ "] OP Code [ ] XOR(AOO1H) Code
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The following example shows how CRC Code is generated.
Example: To generate CRC Code D140 from Address Code: 02H and OP Code: 03H
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CRC:

The following example of using C language to create a sample program for CRC

checksum algorithm

Example: C language sample program

/I Message pointer
/I Message length

unsigned char *data;

unsigned char length;

unsigned int crc_chk(unsigned char *data,unsigned char length)

inti;

=Oxffff;

unsigned int reg_crc
while(length--)

{

reg_crc=*data++;

for(i

0;i<8;i++)

if(reg_crc&0x01)

(reg_crc>>1)"0xa001;

reg_crc
else

=reg_crc>>1;

reg_crc

o
o™
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7-4 Processing Time of Communication Transmission

Host // ///
k o T

(Note) Time

N

v

Communication Starts/Resets

The communication waits for 10ms to start the communication transmission after the
drive powers on or the communication function of the drive changes. The drive
needs 5ms processing time to return the message to the host after the message is
received from the host. If the broadcast DO NOT send back the massage , the host
can start sending the message Code after 5ms.

Note: if the message Code is to “Read” or “Write” the parameter, the drive needs
100ms processing time to return the message to the host.

7-5 Communication Troubleshooting
1. When error occurs at the communication network, the drive provides the
self-testing function to identify where error occurs. Please check
communication function settings to verify the validity of functions.

2. When the host receives returned error messages from a drive, the host
sends the invalid operation command to drive. The following table is the error
message format.

CRC Checksum
Address OP Code Error Code LsB MSB
02H IXXXXXXXB XxXH XXH XXH

OP Code sets MSB (bit7) as 1 for the original command message, but error Code
gives different values according to different types of errors. The below table is
describing types of error Code:

Error L
Code Error Type Descriptions
00 . L Parity error of serial communication
Serial communication - —
01 Data frame error of serial communication
format error - - —
02 Over-bit error of serial communication
03 Modbus OP Code error |OP Code is not in either 03H,06H,08H, or 10H
04 Modbus CRC error |CRC checksum error
Modbus data range 1. Dgta length in transmission not matched
05 error with the protocol
2. Data range over the register length at “write”
06 Modbug rgglster Registers writes into read-only registers
characteristics error
07 Modbus register error |No-defined registers
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7-6 Drive Registers and Command Code
®Registers — Write Operation
Reg. No. Name Description

10nnH Function settin Drive function setting/monitoring;
(*Note 1) 9 |nn: F_000~F 220
00: No use
01: Stop
b0~b1 10: Start

11: JOG command

b2~b3 |Reserved

00: No use

01: Forward command

10: Reverse command

11: Rotation direction change command
00: Primary Accel./Decel. time
01: Second Accel./Decel. time
10: Third Accel./Decel. time
11: Fourth Accel./Decel. time
0000: Primary speed (communication)
0001: Preset speed 1

0010: Preset speed 2

0011: Preset speed 3

2000H | Operation command 1 0100: Preset speed 4

0101: Preset speed 5

0110: Preset speed 6

0111: Preset speed 7

1000: Preset speed 8

1001: Preset speed 9

1010: Preset speed 10

1011: Preset speed 11

1100: Preset speed 12

1101: Preset speed 13

1110: Preset speed 14

1111: Preset speed 15

bB |Reserved

00: No use

01: b6~bB functions (*Note 2)
10: Enable operation command 2 resister.
11: 01 and 10 Disable

bE~bF |Reserved

b4~b5

b6~b7

b8~bB

bC~bD
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®Registers — Write Operation

Primary frequency is set by communication

2001H | Frequency command (unit: 0.01Hz)
b0 [1: External fault command
bl |1: Reset command
b2 [1: Jog command
b3 [1: Output interruption command
b4 |1: Coast to stop command
2002H | Operation command 2| b5 |1: Secondary Accel./Decel. command
b6 [1: Accel./Decel. prohibition command
b7 [1: Select analog input source
b8 [1: DC braking enable
b9 |[1: Secondary frequency selection
bA~bFReserved
2003H SV settimg value  |Setting value of constant pressure (unit: 0.1)

®Registers — Read Operation

Reg. No.

Name

Description

2100H

Drive error Code

00H

No error

01H

Drive over current (OC)

02H

Over voltage (OE)

03H

Drive overheat (OH)

04H

Drive overload (OL1)(OL2)

05H

Motor overload (OL)

06H

External fault (thr)

07H

Short protection (SC)

08H

A/D converter error (AdEr)

09H

Reserved

O0AH

Reserved

0BH

Reserved

0CH

Reserved

ODH

Grounding fault (GF)

OEH

Under voltage during operation (LE1)

OFH

EEPROM error (EEr)

10H

Reserved

11H

Drive output interruption (bb)

12H

System overload (OLO)

13H

Reserved

14H

Reserved

15H

Coast to stop (Fr)

133




Chapter 7 Communication Description

®Registers — Read Operation

~bt?7 Reserved

b8 |1: Frequency command by communication

b9 |1: Frequency command by analog inputs
2101H Drive status 1 bA 1 Operation command by communication

bB |1: Parameter locks

bC |1: Drive running status

bD |1: Jog running status

bE |1: Forward indication

bF |1: Reverse indication

2102H | Frequency command |[Monitor drive’s frequency command (unit: 0.01Hz)

2103H Output frequency  [Monitor drive’s output frequency(unit: 0.01Hz)

2104H Output current Monitor drive’s output current(unit: 0.1A)

2105H DC bus voltage Monitor drive’s DC bus voltage(unit: 0.1V)

2106H Output voltage Monitor drive’s AC output voltage(unit: 0.1V)
Frequency of . - N .

2107H multi-speed Monitor drive’s frequency of multi-speed(*Note 3)

2108H Practical Value Practical value (unit:0.1 pressure sensor unit)

2109H |Reserved

210AH |Reserved

210BH |Reserved

210CH |[Reserved

210DH |Drive’s temperature Monitor the temperature of heat sink(unit:0.1°C)

210EH |Reserved

210FH |Reserved

b0 |1: FWD terminal operation

bl |1: REV terminal operation

b2 |1: X1 terminal operation

b3 |1: X2 terminal operation

b4 |1: X3 terminal operation

b5 |1: X4 terminal operation

b6 |1: X5 terminal operation

b7 |1: X6 terminal operation

b8 |1: Y1 terminal detection

2300H 1/0 terminal status b9 |1: Y2 terminal detection

bA [1: Tal,Tb1 terminal detection

bB |[1: Ta2,Tbh2 terminal detection

bC 1: Primary speed is controlled by analog
input.

bD |[1: Primary speed is controlled by keypad.

bE 1: Primary speed is controlled by
UP/DOWN command.

bE 1: Primary ;pegd is controlled by
communication.
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®Registers — Read Operation

b0 |Reserved

bl |[1: Constant speed

b2 |[1: Zero speed

b3 |1: Frequency detection

b4 |1: System overload

b5 |1: Stall prevention
2301H Drive status 2 b6 |[Reserved

b7 |1: Braking action

b8 |Reserved

b9 |[Reserved

bA |[1: Error occurs

bB Reserved

~bF
2302H |Reserved
2303H |Fault record 1 Fault record 1 (*Note 4)
2304H |Fault record 2 Fault record 2 (*Note 4)
2305H |Fault record 3 Fault record 3 (*Note 4)
2306H |Fault record 4 Fault record 4 (*Note 4)
2307H |Fault record 5 Fault record 5 (*Note 4)

Note:

1.10nnH—Write and read allowed

2000H~2002H—Write only, read prohibited
2100H~210FH—Read only, write prohibited

2.The b6~bB function is enabled, multi-function command —Multi-speed 1, 2, 3,4 will be inactive.

3. 0: Analog
1: Primary speed
2~8: Multi-speed 1~7
9: Jog speed
11: Communication
12~19: Preset speed 8~15
4.Fault record table

Error Code Drive display Description
01H 74 £ ) (AdET) A/D converter error
08H (5] (©C) Drive over current
OCH ( 5E)(OE) Over voltage
ODH ((vE ) (LED) Under voltage during operation
OEH ( 5F) (@GR Grounding fault
OFH ( H) (OH) Drive overheat
10H (gi)©n Motor overload
11H (a1 (OLy Drive overload
12H ((zig) (OLO) System overload
13H [ £hr) (thn) External fault
14H 774 F) (PADF) Keypad interruption during copy
15H 5[) (SC) Fuse open
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7-7 Programming Examples — Register and Command

7-7-1 Access Drive Function Setting — Write Operation
Example: Set function F_009 (primary speed) = 30 Hz
a. Drive register used: 0009H(9 (decimal value)=0009H(hex)
b. Register data: 0BB8H(30Hz=30.00Hz(resolution:0.01Hz)
—> 30.00+0.01=3000(decimal)=0BB8H(hex))

Code to write to drive register from the host (CRC exclusive)

Drive Register Register Data
Address OP Code VISB LSB VISB LSB
01H 06H 10H 09H 0BH B8H

7-7-2 Host Control to Drive — Write Operation
When the host control by Modbus communication, user can simply create
an icon or active key/button to activate the drive. The following examples
shows how to program the communication control.
1. Start the drive:
a. Create an icon or active button/key on the host for “Drive Start”
b. Program the host with the following Code for “Drive Start”
c. The drive register to be written for start operation: 2000H
d. The register data for start operation: 0002H

Drive Register Register Data
Address OP Code VSB LSB VISB LSB
01H 06H 20H 00H 00H 02H

2. Forward rotation command:
a. Create an icon or active button/key on the host for “Forward”
b. Program the host with following Code for “Forward” rotation control
c. The drive register to be written for forward command: 2000H
d. The register data for forward command: 0010H

Drive Register Register Data
Address OP Code MSB LSB MSB LSB
01H 06H 20H 00H 00H 10H

3. Speed Setting (frequency command) —without using drive function
setting:
Set the speed to be 30.05Hz (resolution: 0.01Hz)
a. The drive register to be written for Speed setting(frequency
command): 2001H
b. Convert 30.05Hz to hexadecimal value:
30.05 x 100 (by the resolution) = 3005 (decimal) = 0BBDH

Drive Register Register Data
Address OP Code VSB LSB MSB LSB
01H 06H 20H 01H 0BH BDH
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4.Primary Acceleration/Deceleration Time Setting:
Set the acceleration/deceleration time = 1.5 seconds (resolution: 0.1
seconds)

Primary accel time
a. Set F_019 (Primary accel time) = 1.5 seconds
Register number: 1013H (19 (decimal) = 0013H(hex)).
b. Register data:
000FH (1.5+0.1(resolution:0.1sec.)=15(decimal)=000FH(hex)
Primary decel time

a. Set F_020 (Primary dec. time) = 1.5 seconds

Acceleration/Deceleration Time Setting
a. Register number: 2000H

Register number: 1014H(20( decimal)=0014H(hex))
b. Register data:
000FH(1.5 +0.1(resolution:0.1sec.) = 15(decimal)=000FH(hex)

b. Register data: 000HH(b6~b7)

Set the acceleration time F_019 = 1.5 seconds

Address

OP Code

Drive Register

Register Data

MSB

LSB

MSB

LSB

01H

06H

10

13

00H

OFH

Set the deceleration time F

020 = 1.5 seconds

Address

OP Code

Drive Register

Register Data

MSB

LSB

MSB

LSB

01H

06H

10

14

O00H

OFH

Select priman

acceleration/deceleration time

Address

OP Code

Drive Register

Register Data

MSB

LSB

MSB

LSB

01H

06H

20H

00H

00H

00H

7-7-3 Host Control to Drive — Read Operation

1. Drive Error Trips (Fault Code):

Example: Drive error trips due to “GF” (grounding fault) and the fault message
displayed at the host.

a. The host sends the below Codes to access the drive register to monitor drive
faults (read only one register data)
-Drive register: 2100H
-Number of register to read: 1 = 0001H

Message Code (Host to Drive)

Address

OP Code

Drive Register

Register Numbers to

Readout

MSB

LSB

MSB

LSB

01H

03H

21H

00H

00H

01H
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b. The drive returns the fault Code to the host when “GF” occurs:
-GF Code: ODH

Return Code (Drive to Host)

2100H(Register) Data
Address OP Code Data Byte MSB SB
01H 03H 02H 00H ODH

c. Program the host to convert register data 000DH to “GF” message

2. Drive Frequency Output Readout:

Example: If the drive frequency outputs = 40.65Hz, read the data output from the
drive and display 40.05Hz in the host.

a. The host sends the below Codes to access the drive register to read out the
frequency output data (read only one register data)

-Drive register: 2103H

-Number of register to read: 1 < 0001H

Message Code (Host to Drive)

Drive Register Register Numbers to
Address OP Code Readout
MSB LSB MSB LSB
01H 03H 21H 03H 00H 01H

b. The drive returns the frequency output readouts to the host
-Output frequency readouts from the drive (2103H register data):

Return Code (Drive to Host)

2103H(Register) Data
Address OP Code Data Byte MSB LSB
01H 03H 02H OFH =

c. Program the host to convert register data OFE1H (Hex value)
= 4065 (Decimal value)
d. Display the output frequency (resolution = 0.01): 4065/100 = 40.65 (unit in Hz)
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Chapter 8 Operation Procedures and Fault Protection
8-1 Operation Procedures
/A\ DANGER

1. DO NOT remove wires when the internal indicator of the drive remains ON.

2. DO NOT remove wires when the internal indicator (CHARGE)of the drive
remains ON.

/\ CAUTION

1. Check if the shield of wire is broken after wiring is completed to avoid electric
leakage or short circuit.

2. Screws on the terminal must be fastened.

A. Verify and check the compatibility between power source, voltage, motor, and
drive.

B. Connect the power to drive R/L1, S/L2, T/L3 (three-phases) or R/L1, S/L2
terminals (single-phase).

C. Set all required parameters and functions after power is ON and measure the
output voltage of the drive at U/T1, V/T2, W/T3 terminals to verify if the output

. OFF . . .
voltage and current are valid. Press E when completing all verifications.

D. Switch off the power and wait for drive’s power indicators off, and then connect
drive’s U/T1, V/T2, W/T3 terminals to the motor.

E. Operate the motor with the drive by low speed after power ON to verify the validity
of the motor rotation direction and then to slowly increase the motor speed.

F. Motor start or stop must be controlled by drive control signal instead of switching
the power ON / OFF. The lifetime of the drive will be significantly reduced if the
invalid operation using the switch control of the power is applied to motor control.

G. Because the starting current of motor is 6~8 times of rated current, DO NOT
install the magnetic contactor between the drive and motor for the motor
operation.

H. When using the single-phase power source to drive the three-phase drive (not the
standard type of single-phase power input), first confirm the horsepower of motor,
and then calculate the motor rated current by multiplying the motor rated current
by 2 times to the base value of drive rated current. The drive selection for this
single-phase power must have the rated current equal to the calculated drive
rated value.

Formula: Motor rated current x 2 = Drive rated output current
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Example:
a. Drive selection:
Motor specification: 220VAC, 1HP ; rated current: 3.1A
Base value of drive rated current=3.1 (A) x 2 =6.2 (A)
Drive specifications: 220VAC, 1HP drive = 5A (rated output current)
2HP drive = 8A (rated output current)

= Select 2HP drive for 1HP AC motor.
b. Wiring of power: Connect the single-phase power line to R, S terminals.

c. Parameter settings:
Please reset below functions. If the parameters are not modified,
the motor and drive could be possibly damaged.

F_048 Motor Rated Current = 3.1A
(the setting must be based on the motor rated current)

F_068 System Overload Detection Level = 80
(the half of the default setting value 160%)

F_071 Stall Prevention Level at Constant Speed = 80
(the half of the default setting value 160%)
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8-2 Fault Protection Display and Troubleshooting

a: Description:

The drive has well protection functions to protect drive and motor when faults
occur. When the fault occurs, the drive trips by the protection functions and
display fault message on keypad. After the fault is troubleshooted, reset the
drive by pressing of keypad or command the drive to reset through
multi-function input terminals by an external reset signal

b: Protection and Troubleshooting List:
Error Trip Messages of Drive

Display Description Cause Troubleshooting
*EEPROM_data |eplease reset all
write fault. parameters to default
_ KEY(EEr) *EEPROM value and restart the
EEPROM error | S0mponent drive.
— = — defected. .
= < = eReturn the drive to
repair, when the fault
cannot be eliminated.
(AdEr)
= KEVPAD A/D converter |A/D_converter Call out customer service
2L r L = error broke down rto repair
(SC) eDrive internal
e — fuse open. Call out customer service
A=A = (q'; Fuseopen |4 GBT power rto repair
i v 2 module damage.
ePhase failure of
input power.
Under voltage |eInstantaneous
durin ower off.
(LE1) 9 P -
= KEveAs operation  |eVoltage variation
i Increase the power
The internal DC | of power source capacity
2 > = bus voltage is too high. '
level is below |eMotor with instant
70%. overload causing

the high voltage
drop.
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Error Trip Messages of Drive

Display

Description

Cause

Troubleshooting

Drive over
current

The output current
of drive during
operation exceeds
220% of drive’s
rated current.

eOutput terminals
are short circuit.

eMotor load
overburden.

eThe acceleration
time is too fast.

oDrive starts at 0
while the motor is
running in
rotation.

e\Wrong wiring or
poor insulation.

eOvertop Starting
voltage.

eOuput side with
power capacitor
or filter capacitor.

eCheck U/T1,VIT2,W/T3
terminals to verify if
terminals are short.

eCheck motor
correspond to drive.

eCheck if the motor
operated in over-rated
condition.

eCheck overload
condition of motor.

eCheck if the
acceleration time is
too fast.

(GF)

- KEYPAD

Grounding fault

eThe three-phase
output current is
unbalance and
exceeding the
detection level of
grounding fault.

eGrounding fault
protection:F_098

Check for possible
bad insulation at
motor’s output side
or wire.

Check the insulation of
motor’s wire and motor.

Over voltage
eThe internal DC
bus voltage of

drive is over the

protection level.
0200V series:

About DC410V.

0400V series:
About DC820V.

eThe deceleration
time is too fast ;
regenerative
voltage makes
DC bus voltage
overtop.
eOvertop power
supply voltage.
eSurge voltage
occurs in drive’s

input power side.

elncrease deceleration

time.

eAdd DUB.

eCheck input voltage
is in the range of
rated voltage.

eAdd AC reactor at

power input terminal.
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Error Trip Messages of Drive

Display Description Cause Troubleshooting
Drive overheat eThe surround_ing olmpr_ovc_a the system
The temperature temperature is ventilation.
___(OH) of too high. eClean the foreign
o drive’s heat sink eThe hea_t sink body on the heat sink.
2y =® ) has foreign body. | ¢ Return the drive to
reaches the trip | g7pq cooling fan replace the cooling
level. of drive is fault. | fan.
eMotor eCheck the load of
overloaded. motor.
Motor overload |gThe voltage eCheck if the
Operation current | setting of V/F acceleration or
(L) exceeds 150% of | pattern is too deceleration time is
== oL motor’s rated high or too low. | too short.
= = = current and eThe current eCheck if V/F setting is
reaches the motor | setting of motor’s| proper.
overloac_j protection rated currentis | eCheck if the rated
time. invalid. current setting is
valid.
eMotor overload. |eCheck if the load of
eThe voltage motor overload.
Drive overload | setting of V/IF eCheck if the
(oL1) Operation current | pattern is too acceleration or
= KEVPAD exceeds 150% of | high or too low. deceleration time is
L drive’s rated  |eDrive capacity is | too fast.
= = = current for 1 too small. eCheck if V/F setting is
minute. proper.
eSelect the higher
capacity of drive.
System overload
eload system is
overload and the
(OLO) operation current
R — reaches the o Check the usage of
ot At active level.

eDetection level:
F_068.

eDetection time:
F_069.

mechanical equipment
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Error Trip Message

s of Drive

Display Description Cause Troubleshooting
_ KEY’SE\E") The multi-function  |Clear the external fault
External fault |terminal receives the |and then press
= = = external fault signal. key.
(ntCF)
= KEVPAD NTC thermistor [NTC thermistor Please call customer
— ' L 2 sensor fault |sensor is fault. service for drive repair.
eThe connecting
(PAdF) wire of the keypad
Y- imié?ryupaq is loosen. Check the connecting
= = = during copy eThe keypad jack of |wire of keypad.
the drive is
oxidized.

Error Trip Message:

s of Drive at close-loop Control

Display Description Cause Troubleshooting

(no Fb) Under closed loop
=reveae PID feedback |control,the feedback|Check the feedback
s o signal error |[signal wire is loosen/|signal wire.
= - - tripped.

eCheck the setting of
— KEV,(SDP) Under_closed-loop |functions are adaquate
7 57| |Over pressure |control,the feedback [(F_190~F_194)

= < = limit is abnormal. eCheck if the pressure

is normal.
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Warning Messages of Drive

*When the drive displays below messages, drive stops output. If the abnormal
condition is removed, the drive auto recovers the normal operation.

Display Description Cause Troubleshooting
(B)  |under voltage
= KEYPAD __ ; The voltage of power |Check if the voltage of
! K| |Theinternal DC . | : lid
= = ='| |bus voltage source is too low. power source is valid.
level below 70%
(bb) Drive stops the output
RS R— Drive output |when the output Clear drive output
_aa interruption |interruption command |interruption command.
i ~ - is activated.
— KEYP(E) Drive stops the output . )
= )| | Coastto stop |when the coast to stop |Clear “Coast to stop
2 = <= command is activated. [command.
Dynamic brake
— KEV,SSE) ov?r voltage DC bus voltage is Check if the input
= )| |The internal DC 10 high power is within drive’s
% < & | |busvoltageof {00 TNGN. rated input range.
drive is over the
protection level.
(PrEr)
E s — Program fault o Check the software
(V== il = = version of drive.
Drive overheat eSurrounding eimprove the system
temperature is too ventilation.
___(Hy The temperature| high, eClean the dust on the
]| |ofdrive’s heat |qThe heat sink has heat sink.
= < < | |sinkreaches foreign body. eReturn the drive to
warning eThe cooling fan of replace the cooling
levelF_142. drive is fault. fan.
(Err_00) Err_00: Keypad | e Thecconnecting
NS — cable trip wirecofcthe keypad is
before loosen. ch .
= = <= connecting . eck the wire
(Err_01) Err_01: Keypad eThe keypad jack ofibetween the keypad
= oA — cable trip the drive is oxidized. |and drive.
o o during
— - operation
eCheck the setting of
— KEW(SDP) Undercclosed_loop functions are adequate
7 )| | Over pressure | control,feedback_limit |(F_190~F_194)
= < = alarm. eCheck if the pressure
is normal.
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Display

Description

Cause

Troubleshooting

(dtF)

- KEYPAD

o

=
)

~

<
-

‘l'|

—
iz

)]

Direction
command error

Forward/reverse
commands input at

the same time.

Check the direction
command.

(Wr_F) Different
CR2 - software The software version|Check up the
RSN~ == =] version of drives are different. |software version.
m= x 2 inter-copy

(LOC) Password protection
SRR Parameter of parameters at the -
locking ;
= = = same time.
— KE(HJ;SC) Parameter
Password Enter wrong password -

Unlock

=)

=)
Fz M A

(PUF1)

- KEVPAD

‘
‘L

X
Uiy

21|

=)
wz

=

First time you
enter wrong

Enter wrong password

Please enter the
correct password

(PUF2)

- KEVPAD

’L

.~
J
-

=)
=

My

=)
~

Second time
you enter
wrong

Enter wrong password

Please enter the
correct password

(PUF3)

= KEYPAD
P
)

C
At
UXK]

=)
M

>

Third time you
enter wrong

Enter wrong password

Enter the wrong

password more than
three times, please
turn off and restart
the power on to enter
the correct password.

Communication

overtime

eDetection time:
F 113

oF 114=0

eCommunication
wire is loosen or
connecting wire is
incorrect.

eHost and receiver
Communication
setting are
different.

eCommunication

signal is disconnect

e Check the wiring of
communication
wire.

eCheck the
communi-
cation setting.

oCheck if the F_113

Communication

detect time is

appropriate.
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Chapter 9 Applicable Safety Regulation

9-1 UL Safety Regulation and cUL Certification
Underwriters Laboratories Inc.(UL) is an independent organization for the
product safety test. Focus the safety of product to establish the standard and
test procedure to against the fire or other accidents to protect the user, customer
service engineer and general people.

cUL is represented that the product is confirmed by UL and compile with safety
standard made by Canadian Standard Association, cUL certificate product have
available efficiency with CSA specification.

Model number Corresponding standard
uL508C
RM6
CSA C22.2 No.14-05

9-2 European Safety Regulation
To relate the CE safety regulation mark of drive not guarantee the mechanical
equipment totally corresponding to the request of CE safety regulation by using
the drive. To pass the request of CE safety regulation, the mechanical
equipment must satisfy some conditions. The mechanical equipment usually
use not only the drive but also other devices. Therefore, the mechanical
manufacturer must estimate if the specification of total equipment is
corresponding to the regulation.
If the user hopes the product to correspond the regulation, please select the
suitable EMC filter refer to page 155 and installing the filter correctly according
to the figures as below.

-:"—':— Shielded

Three-phase series +—  Wire
Metal control
panel / cabinet
mccB .
INFB. Induction motor
Three-phase  RILI=—"*—4 £n1c Filter TR U1 — ]
50/60Hz  S/L2——& e—g (Option) §—§s12 RM6 vim2 M
AC Power Input 1 3 L~ ——oT/L3 WIT3 o— --!
PE —|— ©] —_L'/ =
e

Model number Corresponding standard
EMC : EN61000-6-2, -4 ~ EN61800-3
LVD : EN61800-5-1

Note : Please indeed ground the drive, motor and metal control panel/cabinet and connecting
the shielded wire with metal control panel/cabinet. Please select shielded cable for
motor usage and reducing the cable length as short as possible.

RM6
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Chapter 10 Optional Accessory and Peripheral Equipment

10-1 Peripheral Equipment of Drive

(DM501)

monitor information of drive.

Name Function Descriptions Note
Suppress the surge voltage.
AC reactor(input ) Reduce the harmonic. Pagel54
Improve power factor.
Reduce dv/dt of motor side.
AC reactor(output ) Reduce motor vibration and EMC | Pagel54
interference.
Reduce the harmonic.
- ’ l DC reactor Improve power factor. Pagel155
S - -
8_ % Break Resistor Convert regenerative voltage to thermal Page162
b energy.
§ e Apply with break resistor in the series of
[} Dynamic brake unit big horsepower. Page165
k= [ ‘l (DBU) Convert regenerative voltage to thermal 9
g o energy
EMC filter _Reduce electromagnetic  (conductive) Page155
| interference
Zero-Phase Radio Reduce frequency (radiation) Page158
Frequency filter (RFI) interference 9
) . Feed regenerative energy back to grid. -
— Regenerative unit Better energy saving than the break
(RM6A6) -
resistor.
With the option to enhance the
- IP20 Accessory protective structure Pagel70
Supporting frame Fix the sheet metal of drive. Pagel6
J | accessory
Install strainer to reduce the dust on
downside strainer heat sink if the drive is installed in poor | Pagel49
environment.
= g There are 4 specifications length of
(j(::‘g) (nglil%snneetf/\\ll\tl)orlr(kcﬁ)blvlee) network cable (AMP) for KP-603 | Paged0
5 keypad (47CM, 1.5M, 3M, and 5M).
g
0O When pull outside KP-603, put the
KP plastic lid original keypad on the plastic lid to —
prevent the object invade.
&;‘firgﬁ Auxiliary controller Tension /linked / ratio / signal transform. | Pagel80
65000 External display Independent indicator to display the
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10-2 Strainer

When the drive is in an adverse environment, install strainer to reduce the dust on heat sink.

. . " Material
lllustration Size case Suit NUTsEr
RM6-2007
CASES RM6-4007~ RM6-4010 M1031568
CASE2 RM6-2010~ RM6-2025 M1031482

RM6-4015~ RM6-4040

RM6-2020~ RM6-2040
CASE4 RM6-4030~ RM6-4060 M1031504

S RM6-2050~ RM6-2075
T CASES RM6-4075~ RM6-4125 M1031665
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10-3 Peripheral Equipment of Drive

ACAUTION

1. When the drive requires the following equipment, please select the proper
external equipment. The incorrect setup will result in the failure of drive,
reducing drive’s life, and even damage the drive.

2. The surrounding temperature of drive will influence drive’s life. Please monitor
the surrounding temperature of drive to avoid the temperature exceeding the
permitting specifications when the drive is installed in closed place. In addition,
the control signal should be far away from the wiring of main circuit to avoid the
signal interference.

3. To prevent the engineer from electric shocks, please do the grounding well of
motor and drive. Motor’s grounding must connect to drive’s grounding terminal.

Power
Source

Molded Case —
Circuit
Breaker 2l
(MccB) =

Magnetic
Contactor
(MC)

AC Reactor
(ACL) ©

Zero-phase
Radio

frequency filteré@

(RFI)

——
@
e}
=

EMC Filter

Please use within the
permissible power supply
for the drive.

When the power is ON, a large
in-rush current flow will be
inputted into the drive. The
breaker must be selected
carefully.

Option. When it is used for
external control or the DBU is
used, it should not use MC to
start/stop the drive, otherwise
the life of drive will be
reduced.

T Suppress the surge voltage

and reduce the harmonic.

Reduce radiation
interference.

Install the fuse on the
input side to prevent the
accident from the internal
short circuit.

Reduce conduction
interference.
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Improve power
factor of drive.

Zero-phase
Radio
frequency filter@
(RFI) ‘ ‘ ‘
)

DC Reactor (ACL)

¢ Reduce the leakage

current of moor is far
away from the drive.

Reduce radiation
interference.

Induction
motor
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10-4 Selection of Reactor

ACAUTION

Due to the AC reactor(ACL) or DC reactor(DCL) possibly produce the heat (about
100°C) in use, please DO NOT touch the reactor and note the environment
conditions.

a. Suppress the harmonic current of power and improve the power factor is the main
function of the ACL and DCL. Connect the ACL at the power source input terminal
of the drive also can suppress the surge voltage to protect the drive.

b. When the power capacity is over 500kVA or more than ten times of the rated
capacity of the drive, adding the ACL (as below figure) is necessary. The input
terminal (R/L1,S/L2,T/L3) of the drive must connect ACL.

A

7000f - === —===———mm e

ACL is necessary

500
ACL is not necessary

Power capacity (kVA)

» Drive capacity

0 50 700 ” (kVA)

c. When the heater (with the SCR), air compressor, high-frequency equipment, or
welding machine is installed at the same power source system, the harmonic
current will interfere the drive. Thus, add the ACL at the input terminal
(R/L1,S/L2,T/L3) of the drive is required.

d. When multiple drives of high horse power are used, due to harmonic wave
generate, adding ACL at the input terminal (R/L1,S/L2,T/L3) of the drive is
required to prevent the drive from the possible interference and power quality
deterioration.

e. When the cable length between the drive and motor is over 30 meters or multiple
motors are used in parallel, please add ACL at the output terminal of the drive.

f. Add the ACL at the input terminal(R/L1,S/L2,T/L3), the power factor is above 75%;
Add ACL and DCL, the power factor is above 90%.(the specifications of ACL and
DCL, please refer to page 154 ~155)

g. When horse power of drive is 100HP (included) or above, ACL is the standard
equipment. When the drive is 175HP (included) or above, DCL is the standard
equipment.

h. The connecting cable between the drive and DCL must be the same specifications
with the cable of input terminal(R/L1,S/L2,T/L3).
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AC Reactor (ACL) Specifications

. Input Output . Input Output
Drive model RS2 |umivmawrsy|  Privemodel | oy oo g lwmvmawims)
number number

(mH)| (A) [(mH)| (A) (mH)| (A) [(mH)| (A)
RM6-20P5 1.0 10 1.0 10 RM6-4001 1.0 10 1.0 10
RM6-2001 1.0 10 1.0 10 RM6-4002 1.0 10 1.0 10
RM6-2002 1.0 15 1.0 15 RM6-4003 1.0 15 1.0 15
RM6-2003 1.0 15 1.0 15 RM6-4005 1.0 15 1.0 15
RM6-2005 0.2 30 0.2 30 RM6-4007 0.2 30 0.2 30
RM6-2007 0.2 30 | 0.13| 50 RM6-4010 0.2 30 0.2 30
RM6-2010 0.13| 50 |[0.13| 50 RM6-4015 0.2 30 (0.13] 50
RM6-2015 0.13| 50 [0.07| 75 RM6-4020 0.13| 50 (0.13| 50
RM6-2020 0.07| 75 | 0.05| 100 RM6-4025 0.13| 50 [(0.13| 50
RM6-2025 0.05 | 100 | 0.05 | 100 RM6-4030 0.13| 50 (0.07| 75
RM6-2030 0.05 | 100 [0.035| 150 RM6-4040 0.07 | 75 |0.05| 100
RM6-2040 0.035| 150 |0.025| 200 RM#6-4050 0.05 | 100 | 0.05 | 100
RM6-2050 0.025| 200 |0.025| 200 RM6-4060 0.05 | 100 {0.035| 150
RM6-2060 0.025| 200 |0.015| 300 RM6-4075 0.035( 150 |0.025| 200
RM6-2075 0.015| 300 |0.013]| 400 RM6-4100 0.025( 200 |0.025| 200
RM6-2100 0.013| 400 |0.013| 400 RM6-4125 0.025( 200 |0.015| 300
RM6-2125 0.013| 400 | 0.01 | 600 RM6-4150 0.015( 300 |0.015| 300
RM6-2150 0.01 | 600 | 0.01 | 600 RM6-4175 0.015( 300 |0.013| 400
RM6-2200 0.006| 800 |0.006| 800 RM6-4200 0.013| 400 |0.013| 400
RM6-2250 0.006| 800 |0.005| 1000 RM6-4250 0.013| 400 | 0.01 | 600
- — — — — RM6-4300 0.01 | 600 | 0.01 | 600

— — — — — RM6-4350 0.01 | 600 |0.006| 800

— - - - - RM6-4420 0.006( 800 |0.006| 800

- - - - - RM6-4500 0.006( 800 |0.005|1000

- — - - - RM6-4600 0.005( 1000 |0.005| 1000
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DC Reactor (DCL) Specifications

Drive model 200V Series Drive model 400V Series
number (mH) A) number (mH) A
RM6-2007 1.2 30 RM6-4007 1.5 20
RM6-2010 0.9 50 RM6-4010 1.2 30
RM6-2015 0.5 75 RM6-4015 1.2 30
RM6-2020 0.5 75 RM6-4020 0.9 50
RM6-2025 0.4 100 RM6-4025 0.9 50
RM6-2030 0.4 100 RM6-4030 0.9 50
RM6-2040 0.25 150 RM6-4040 0.5 75
RM6-2050 0.2 200 RM6-4050 0.4 100
RM6-2060 0.2 200 RM6-4060 0.4 100
RM6-2075 0.15 300 RM6-4075 0.25 150
RM6-2100 0.177 400 RM6-4100 0.2 200
RM6-2125 0.177 400 RM6-4125 0.2 200
RM6-2150 0.126 600 RM6-4150 0.15 300
RM6-2200 0.09 800 RM6-4175 0.15 300
RM6-2250 0.09 800 RM6-4200 0.177 400
— - - RM6-4250 0.177 400
— - - RM6-4300 0.126 600
— - - RM6-4350 0.126 600
- - — RM6-4420 0.09 800
— - - RM6-4500 0.09 800
— - - RM6-4600 0.07 1000
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Outline dimensions of AC reactor (ACL)

WOMAX) L(NAX) WOMAX) WCNAX)

6-1
I ] [ \
pum i a—d d. A
g b b b F b b %
° o [ ‘ © Bk
| B/ ¢ ‘ ‘ 'z i ‘ ‘ | B/
A D - A
4-GHole 4-GHole 4-GHole
Figure A Figure B Figure C
W(MAX)
WO _m
q| 4 a
p b |p =
Lo/ L3/
A A
4-G Hole 4-G Hole
Figure D Figure E
Specifications of AC reactor (ACL)
. . W L H Weight
Capacity Figure | A B | C | D G | 9
(MAX) [(MAX) | (MAX) (kg)
1.0mH/10A A 91 (81|58 |70 | 93 80 | 110 | 7x45 | 3 1.8
1.0mH/15A A 10986 |58 | 77 | 111 | 95 | 135 | 12x5 | 3 2.0
0.2mH/30A A 109 |86 |58 | 77 | 111 | 95 | 135 | 16x8 | 6 2.2
0.13mH/50A B 150 | 80 | 70 | 85 | 152 | 126 | 130 | 16x8 | 6 4.6
0.07mH/75A B 150| 80 | 68 | 85 | 151 | 126 | 131 | 16x8 | 6 4.8
0.05mH/100A c 146| 90 | 77 | 99 | 155 | 132 | 132 | 16x8 | 8 41
0.035mH/150A C 14690 | 77 | 99 | 155 | 132 | 132 | 16x8 | 8 4.1
0.025mH/200A B 180|100 | 90 |107 | 182 | 160 | 150 | 16x8 | 8 9.8
0.015mH//300A D 230|120 | 104 [130| 230 | 220 | 210 |25x14 |12 | 19
0.013mH//400A D 230|120 | 104 | 130 | 230 | 240 | 200 |22x10 |12 | 20.2
0.01mH//600A D 280 | 140 | 120 [135| 280 | 270 | 235 |22x10|16| 29.3
0.006mH/800A E 300 | 150 | 140 [ 174 | 300 | 300 | 305 |25x13|15| 65
0.005mH/1000A E 350 | 160 | 145|184 | 350 | 290 | 320 |25x13 |14 | 84.6

(unit: mm)
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Outline dimensions of DC reactor (DCL)

WOAX)

WOMAX)

® ® 2ot | b & TT
3 dj |z j
® ® 3 |
— —— ——
4-G Hole LQMAX) LQMAX)
Figure A Figure B
;,3 2-91 i
2
L%J\*-/&»GHole
Figure C
Specifications of DC reactor (DCL)
. . W L H Weight
Capacity Figure] A | B | C | D MAX) | (MAx) | (MAX) G | k9)
1.5mH/20A A 96 |80 |81 (98| 96 | 120 | 85 | 11x5 |5| 3.0
1.2mH/30A A |114| 95| 89 [110| 114 | 150 | 100 | 13x6 |6 | 4.4
0.9mH/50A A |134|111| 87 [107| 134 | 160 | 115 | 14x6 |6 | 6.5
0.5mH/75A A |134|111| 87 [107| 134 | 160 | 115 | 14x6 |6 | 6.8
0.4mH/100A A [162(135(102|133| 162 | 180 | 140 | 17x8 | 8| 12.5
0.25mH/150A A [162(135(114|145| 162 | 188 | 140 | 17x8 | 8| 13.8
0.2mH/200A A |162|135|122|153| 162 | 200 | 139 | 17x8 |8 | 155
0.15mH/300A B |160(120|123|140| 190 | 225 | 230 | 21x10 |12| 19
0.177mH/400A| B |200|150|160|170| 200 | 280 | 270 | 22x13 |12| 34.7
0.126mH/600A| C |[240(182|175|194| 240 | 320 | 315 | 20x13 |14| 60.5
0.09mH/800A C [250(150(150(190| 250 | 290 | 385 | 25x13 |15| 72
0.07mH/1000A| C |[270(160|155|200| 270 | 310 | 400 | 25x13 |15| 86
(unit: mm)
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10-5 Selection of EMC Filter

Electromagnetic interference, EMC, has restricted limits in multiple countries,
especially in Europe.

Drive will generate high-frequency / low-frequency noise to interfere the surrounding
equipment by radiation or conduction when the drive is running.

/N\caution

(1) Keep all grounding connections together.
(2) Use the largest area as grounding conductor, for example the cabinet wall.
(3) The filter must be mounted on the same panel as the drive.

Recommending specification of EMC filter
Select an EMC filter in accordance with the model number of drive to suppress
drive’s electromagnetic interference.

200V Series
Drive model number EMC filter model number Rated current / phase
RM6-20P5 FN3270H-10-44 10A/ 3y
RM6-2001 FN3270H-10-44 10A/ 3y
RM6-2002 FN3270H-10-44 10A/ 3y
RM6-2003 FN3270H-20-44 20A/ 3y
RM6-2005 FN3270H-20-44 20A/ 3y
RM6-2007 FN3270H-35-33 35A/ 3y
RM6-2010 FN3270H-35-33 35A/ 3y
RM6-2015 FN3270H-50-34 50A /3y
RM6-2020 FN3270H-65-34 65A / 3y
RM6-2025 FN3270H-80-35 80A /3y
RM6-2030 FN3270H-100-35 100A/ 3y
RM6-2040 FN3270H-150-99 150A/ 3y
RM6-2050 FN3270H-200-99 200A /3y
RM6-2060 FN3270H-200-99 200A/ 3y
RM6-2075 FN3270H-250-99 250A / 3y
RM6-2100 FN3270H-320-99 320A/ 3y
RM6-2125 FN3270H-400-99 400A / 3y
RM6-2150 FN3270H-600-99 600A / 3y
RM6-2200 FN3270H-800-99 800A / 3y
RM6-2250 FN3270H-800-99 800A /3y

156




Chapter 10 Optional Accessory and Peripheral Equipment

400V series
Drive model number EMC filter model number Rated current / phase
RM6-4001 FN3270H-10-44 10A /3y
RM6-4002 FN3270H-10-44 10A/ 3y
RM6-4003 FN3270H-10-44 10A/ 3y
RM6-4005 FN3270H-10-44 10A/ 3y
RM6-4007 FN3270H-20-44 20A/ 3y
RM6-4010 FN3270H-20-44 20A/ 3y
RM6-4015 FN3270H-35-33 35A/ 3y
RM6-4020 FN3270H-35-33 35A /3y
RM6-4025 FN3270H-50-34 50A /3y
RM6-4030 FN3270H-50-34 50A /3y
RM6-4040 FN3270H-65-34 65A /3y
RM6-4050 FN3270H-80-35 80A /3y
RM6-4060 FN3270H-100-35 100A /3y
RM6-4075 FN3270H-150-99 150A/ 3y
RM6-4100 FN3270H-200-99 200A /3y
RM6-4125 FN3270H-200-99 200A /3y
RM6-4150 FN3270H-250-99 250A /3y
RM6-4175 FN3270H-320-99 320A/ 3y
RM6-4200 FN3270H-320-99 320A/ 3y
RM6-4250 FN3270H-400-99 400A/ 3y
RM6-4300 FN3270H-600-99 600A /3y
RM6-4350 FN3270H-600-99 600A /3y
RM6-4420 FN3270H-800-99 800A / 3y
RM6-4500 FN3270H-800-99 800A / 3y
RM6-4600 FN3270H-1000-99 1000A/ 3y
Note:

The leakage current of FN3270 series approximately 26.4mA ~ 59.5mA
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10-6 Selection of Zero-Phase Radio Frequency Filter (RFI Filter)
Please read this manual carefully to understand the correct and safety operations
before using the product to prevent possible personnel injuries caused by false

operations.
ACAUTION

(1) DO NOT touch zero-phase radio frequency filter (RFI) to prevent yourself from
burning by the high temperature during the operation.

(2) While lift up product, please note the weight of product and move it with proper
method to avoid possible injuries.(Please be more cautious to the sharp parts).

(3) Wiring or inspection must be done by qualified professional technicians.

By installing the RFI filter(s), it can reduce the radio frequency interference
generated by drive.

1. Specification of product:

Model RM6 series

(1) Keep the drive away from high temperature, high humidity,
and flammable gases.

(2) If the zero-phase radio frequency filter is installed inside
the power distribution panel, the surrounding temperature
should not exceed the range(-10 ~ +50C).

(3) The heat will be generated in the zero-phase radio
frequency filter, so the space should be reserved for heat
dissipation.

Use Place

Ambient

Temperature -10 ~ +50°C (no condensation)

Environmental Condition

Ambient Humidity [909¢RH(no dew)

Vibration Below 5.9m/s” (0.6G)

2. Wiring for RFI: Connect the RFI filter in accordance with the following wiring

diagram.
(1) Install the RFI filter at the power source site of the drive
Ex.1 o Pass all 3-phase power cords through RFI
filter in same direction with same coil
Power : R number, and then connect to the power
J— s input terminal of the drive. Caution: DO
T NOT exceed 4 coils to prevent overheating
Ex. 2 of RFl filter.
. (Note)
Power H} R Either the ground wire or the four-core
— $ cable with ground wire cannot pass through
RFI filter; otherwise the filtration effect will
be reduced.
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(2) Install the RFI filter at the output site of the drive

Ex. 1

Ex. 2

s<c

sS<c

Ol RFI

Pass all 3-phase power cords through
RFI filter in same direction with same coil
number, and then connect to motor
terminals of the drive. Caution: DO NOT
exceed 4 coils to prevent overheating of
RFI filter.

(Note)

Either the ground wire or the four-core
cable with ground wire cannot pass
through RFI filter; otherwise the filtration
will be reduced

(3) If the power cords are too thick to be winded, pass the power cords through
RFI filter directly, and connect two or more RFl in series.

Ex. 1

Pass all 3-phase power cords through
RFI filter in same direction with same
coil number, and then connect to motor
terminals of the drive. Caution: DO NOT
exceed 4 coils to prevent overheating of
RFI filter.

(Note)

Either the ground wire or the four-core
cable with ground wire cannot pass
through RFI filter; otherwise the
filtration will be reduced.

3. If noise of radio frequency is too high, user can add mount of RFI to reduce the

noise.

4.The suggestions of RFI filter using maximum wire sixe as below:

Model

Wire Size (mm?)

Coil Number of 3-Phase Wire

RFI-01

2/3.5

55

8/14

22

RFI-02

22/38

50/60

80/100/125/150

RFI-03

50/60

80/100/125/150

200

RFI-04

50/60

80/100

125/150

200

250

FININW[BFRIN[WFRINSFPIN W]
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5.0utline dimensions of RFI-01:

112
98
¢5H-2
[to]
S
66
34
| &
5
(unit: mm)
6.0utline dimensions of RFI-02:
160 |
| |
o
" ﬁg %KL ¢1
130
86
B =
1.4
180
(unit: mm)
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7.0utline dimensions of RFI-03:

5 R5 9
S———— 22.3
[ gl
o - hiN
Sl o i
< 1 gl
AN b
} 211 i
130 44
3 176 =
iﬁﬂﬁ T.1°

1 230 |
(unit: mm)
8. Outline dimensions of RFI-04:
7 R5
o] €2
Sl
& |4
2176
175
= 241 P
2 <
\ 295 |
(unit: mm)
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Chapter 11 Dynamic Brake Unit and Braking Resistor
11-1 Internal Braking Transistor Models
Standard internal type: RM6-2001~ 2015; RM6-4001 ~ 4025

Optional type: RM6-2020B ~ 2075B; RM6-4030B ~ 4125B
11-2 Outline of Braking Resistor (Option)

Aluminum Case Resistor

|
------- == w
o - — == ]
L3450 - L2+2
L1+2
A
Hl & ——=-———
i J
11-3 Rated Specification of Braking Resistor
Dimensions (mm) Max. weight
Model nhumber | Specification
L1 L2 L3 w H D )
MHL100-100 | 100W/100Q | 165 150 350 40 20 5.3 200
MHL100-400 | 100W/400Q | 165 150 350 40 20 5.3 200
MHL500-20 | 500W/20Q | 335 320 | 1000 60 30 5.3 1100
MHL500-40 | 500W/40Q | 335 320 350 60 30 5.3 1100

Note:
1. When the braking is frequently applied, please increase the resistor wattage
and add the cooling fan to prevent the resistor from overheating.
2. Aluminum case resistors have the better thermal performance. Please select
1.2 times rated power resistor by using general wirewound type resistor.

3. Please use the heat-resistant wire for the brake resistor wiring.

/h\ DANGER

When the dynamic brake unit is fault, the braking transistor maybe turn on for
full cycle. Add the thermal protection device to cut off the power at high
temperature to avoid the drive burnout (refer to the section f of Appendix D for
wiring of braking resistor).

162



Chapter 11 Dynamic Brake Unit and Braking Resistor

11-4 Recommend Specification of Braking Resistor

11-4-1 AC 200V Series

Braki ist ificati i
e _ raking resistor specification b?:z:}c;xnt:rztje
of drive Minimum . .
specification Recommend combination (10%ED)
RM6-2001B3 140
100Q/100W | MHL100-100*1
RM6-2002B3 75
RM6-2003B3 160
40Q/500W MHL500-40*1
RM6-2005B3 105
RM6-2007B3 MHL500-40%2 140
20Q/1000W 590 0
RM6-2010B3 (2pcs in parallel) 110
-A0*
RM6-2015B3 13.3Q/1500W MHL59O 403 115
(3pcs in parallel)
RM6-2020B3 100/2000w | H-o00-40%4 120
(4 pcs in parallel)
RM6-2025B3 so/os00w | HLS00-40%5 120
(5 pcs in parallel)
MHL500-40*
RM6-2030B3 6.6Q/3000W 50_0 0% 120
(6 pcs in parallel)
MHL500-40*12
RM6-2040B3 3.3Q/6000W 500. 0 190
(12 pcs in parallel)
RM6-2050B3 MHL500-40*16 200
2.50/8000W .
RM6-2060B3 (16 pcs in parallel) 165
RM6-207583 | 2.00/10000w | 'HL500-40720 160
(20 pcs in parallel)
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11-4-2 AC 400V Series

Braking resistor specification Approximate
Model number braking
of drive Al Recommending combination torque
specification (L0%ED)
RM6-4001B3 4000Q/100W | MHL100-400*1 145
- *
RM6-4002B3 200Q/200W MHLlQO 40072 180
(2pcs in parallel)
MHL100-400*3
RM6-4003B3 133Q/300W . 180
(3pcs in parallel)
MHL100-400*4
RM6-4005B3 100Q/400W ) 160
(4pcs in parallel)
RM6-4007B3 MHL500-40*2 125
80Q/1000W ) )
RM6-4010B3 (2pcs in series) 100
_40* 150
RM6-4015B3 40Q/2000W MHL5.00 4074 . .
(2pcs in parallel,2sets in series) 120
RM6-402583 | 2703000 [/H-200-40%6 o 135
(2pcs in parallel,2sets in series)
RM6-4030B3 MHL500-40*8 160
20Q/4000W ) . '
RM6-4040B3 (4 pcs in parallel,2 sets in series) 120
RM6-4050B3  |13.3Q/6000W MHLSO.O_A'O 12 . . 150
(6 pcs in parallel,2 sets in series)
MHL500-40*16
RM6-4060B3 10Q/8000W . . . 165
(8 pcs in parallel,2 sets in series)
MHL500-40*2
RM6-4075B3 80Q)/10000W 500_ 0°20 . . 160
(10 pcs in parallel,2 sets in series)
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11-5 Recommend Specification of Dynamic Brake unit (DBU6) and Braking

Resistor
11-5-1 AC 200V series
; DBU : : o Approximate
I\Iicr;(\:llgl specification Braking resistor specification braking
Model | Unit A Unit torque
number (DBUG-) | (set) Recommend combination (set)| (10%ED)
MHL500-40*18
RM6-2100E3|  L400 L (9000W / 2.20); 18pcs in parallel) L 110
MHL500-40*22
RM6-2125E3|  L400 1 (11000W / 1.820;22pcs in parallel) 1 115
MHL500-40*26
RMB6-2150E3| L400 | 1 | 13000w /1.540;26pcs in parallel) | 115
MHL500-40*18
RM6-2200E3|  L400 2 (9000W / 2.2Q;18pcs in parallel) 2 110
MHL500-40*22
RM6-2250E3| L400 | 2 | 44000W /1.820;22pcs in parallel) | 2 115
11-5-2 AC 400V series
. DBU : : S Approximate
Drive specification Braking resistor specification braking
MEEE Model | Unit Unit torque
number (DBUG-) |(set) Recommend combination (set)| (10%ED)
RM6-4100E3 MHL500-40*24 _ 145
H200 1 |(12000W /6.6Q); 12pcs in parallel, | 1
RM6-4125E3 2 sets in series) 120
RM6-4150E3 MHL500-40*36 , 155
H300 1 |(18000W /4.40; 18pcs in parallel, | 1
RM6-4175E3 2 sets in series) 130
RM6-4200E3 MHL500-40*48 , 140
H400 1 |(24000W /3.3Q; 24pcs in parallel, | 1
RM6-4250E3 2 sets in series) 115
MHL500-40*72
RM6-4300E3| H600 1 [(36000W /2.20; 36pcs in parallel, | 1 155
2 sets in series)
MHL500-40*80
RM6-4350E3| H600 1 |[(40000W /2Q; 40pcs in parallel, 2 | 1 150
sets in series)
MHL500-40*44
RM6-4420E3| H400 2 |(22000W / 3.63Q; 22pcs in parallel, | 2 135
2 sets in series)
MHL500-40*52
RM6-4500E3| H400 2 | (26000W /3.08Q; 26pcs in parallel, | 2 130
2 sets in series)
MHL500-40*66
RM6-4600E3| H600 2 [(33000W /2.42Q; 33pcs in parallel, | 3 140
2 sets in series)
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Output
frequency

Note:
1. %ED (Effective Duty Cycle) = Tb/Ta*100%
(continuous operation time Th<15 sec).The
definition is shown as left figure.
2. Above wattages of table is defined at 10%ED.
3. 200V series drive or DBU braking activation
voltage is DC 395V
4. 400V series drive or DBU braking activation
: voltage is DC 790V
| 5. The formula between %ED and resistor power
1 » Time is as follows:

Vdc?x%ED
Tb Pres= —_

Pres:Total power (W)
Vdc:400V(200V series) or 800V (400V series)
R:Total resistor(€2)

11-6 Wiring Diagram of External Braking Resistor and Thermal Switch

/N\caution

Strongly recommend to Install the thermal switch for the brake protection to
prevent the brake from any possible damages caused by the overheating on the
braking resistor. Please refer to the figure 1 and 2 as following for the wiring

diagram.

1.) Wiring diagram a

® Main Circuit Terminal

O Control Terminal

AC Motor

Three-phase AC RILI—— +——ORI/L1 umo—
power source N

(single-phase terminal SiLz sz VviT2

are R/L1,S/L2) TIL3—" e ©TIL3 RM6 WIT3

[ 9PE PE

X5 (External Fault) Ta2
COoM
N Tc2

Thermal Switch
(OHD3-100B)

Braking Resistor (option)

(Figure 1)

(1) Use the thermal switch to protect the temperature of braking resistor and
generate an external fault signal to the multi-function terminal (X5) to stop the
drive when the braking resistor is overheating and interrupt the connection of
magnet contactor (MC) by output terminals Ta2/Tc2.

(2) Set the multi-function terminal (X5) to “-7” (External fault).

(3) Set the multi-function terminal (Ta2/Tc2) to “-11” (Error detection).

166



Chapter 11 Dynamic Brake Unit and Braking Resistor

2.) Wiring diagram b

AC220V-
DC24V—— RELAY

OHD3-100B OFF

Thermal Switch

RELAY mc ON
DCOV (OHD3-100B)
mC
AC220V

<«— Braking Resistor (option)

L oy
PR P N
P MC AC Motor
RILL—" “—{—OR/LL UL
S/L2 —" e—{—08/2 VIT2
T3 e —oT/L3 RM6 w/T3 T
[ —9PE PE
(Figure 2)

When the drive power is controlled by the magnet contactor (MC), use the thermal
switch to control magnet contactor (MC). When the braking resistor is overheating,

the contactor (MC) is disconnected.
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11-7 Wiring Diagram of External Dynamic Brake Unit(DBU) and Thermal Switch

ACAUTION

Strongly recommend to Install the thermal switch for the brake protection to
prevent the brake from any possible damages caused by the overheating on the
braking resistor. Please refer to the figure 1 and 2 as following for the wiring
diagram.

1.) Wiring diagram a

© Main Circuit Terminal

O Control Terminal AC Motor
Three-phase AC RILI—— »—ORILL umie—
power source N
(single-phase terminal SiL2 SiL2 viT2
are R/L1,S/L2) T3 e—0TIL3 RM6 WIT3
—9PE PE -

X5 (External Fault) Ta2
COM
p N Tc2

P N
DBU6
RB1 RB2
e O
2 % e
v
L

Braking Resistor (option)

Thermal Switch
(OHD3-100B)

(Figure 1)

(1) Use the thermal switch to protect the temperature of braking resistor and
generate an external fault signal to the multi-function terminal (X5) to stop the
drive when the braking resistor is overheating and interrupt the connection of
magnet contactor (MC) by output terminals Ta2 /Tc2.

(2) Set the multi-function terminals (X5) to “-7” (External fault).
(3) Set the multi-function terminals (Ta2/Tc2) to “-11” (Error detection).
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2.) Wiring diagram b

ACZZOVT
RELAY

DC24V—7—
OHD3-100B JJ%OFF
RELAY MC ON

o

AC220V

DCov

RILL— et
SIL2 — e

TIL3 — e—j—

DBU6

MC
RIL1

S/L2
TIL3

fF‘E

PR P

RM6

Thermal Switch
% (OHD3-100B)
AC Motor
UL
VIT2
wiT3 T

BE

(Figure 2)

When the drive power is controlled by the magnet contactor (MC), use the thermal
switch to control magnet contactor (MC). When the braking resistor is overheating,

the contactor (MC) is disconnected.
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Chapter 12 P20 Kit
CASES5: RM6-2050~2075/4075~4125
o G
I
N - -
Sy Outline Correspond
T . .
T dimension | connector spec
s 35 1”
Q77 2-1/2”
CASE6: RM6-2100/4150~4175
{ I'LT . - o
A 11 o <, ﬁ<l
I
I
EE R
g
i
[Ty
IIIIIIIIIIIII. fof
Ly
T
146 Outline Correspond
dimension | connector spec
235 1”
201 @94 3
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IP20 Kit

CASE7: RM6-2125~2150/4200~4250

/ @

—

75
785
818

1015

ara

)|
)

.
5s
H

.

Py
T

T
i
LTI

[ s |

CASES8: RM6-2200~2250/4300~4420

152.5

696

275 1525 1 wl

415

I

974
1000

1305

g

g

mmlmuli
L

i
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Outline Correspond
dimension | connector spec
@35 1”
294 3
@118 4
Outline Correspond
dimension | connector spec
335 1”
@118 4
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CASES8: RM6-2200~2250/4300~4420

963
1003
030

1350

Outline Correspond
dimension | connector spec
soye 35 1”
i @118 4’
LN
T
T
LTI
211.6
2935 !M
)
00LL00
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Chapter 13 Outline Dimension Drawing of Drives

Model Number :
RM6-20P5 ~ RM6-2005 ;
RM6-4001 ~ RM6-4005

2-¢55

38
1515

N !
(Unit: mm)
Model Number :
RM6-2007 ;
RM6-4007~RM6-4010
Internal cooling type External cooling type

Supporting frame accessory
(Model: M1031567)

’%%+
)
L
i
103 ) 00m
] 00000
4-M5 122
2-¢23 2-¢25
@
e @X®) Panel
S55 e S|
dimension| & 3
i?\ T—
| PR

(Unit: mm)
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Model Number :

RM6-2010 ~ RM6-2015 ;

RM6-4015 ~ RM6-4025
Internal cooling type

180

2-¢6.5

Model Number :

External cooling type

Supporting frame accessory
Model: M1031383

2-96

2-435 3-¢25 %\F—T 9
ting g
_Y nsion
[ pe—
149
(Unit: mm)
RM6-2020 ~ RM6-2040 ;
RM6-4030 ~ RM6-4060
Internal cooling type External cooling type
ioaer maoatsen
S =
2:¢9 135 7
o o ©
i
=1k H=1F
=t et
2485
% 230 L
2- r.‘rSO)
'@® | Papel
) |t S5 parel
° Rl dimefsion
.
212
(Unit: mm)
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Model Number :

RM6-2050 ~ RM6-2250 ;
RM6-4075 ~ RM6-4600
Internal cooling type

ExternalCcooling type

W 2-4d D )
w1 - o -4d 1,
== E a k]
= Y T3 o
R EER
B T
| HE i)
S Tesser —— V¥ : @ k. o
Ao lle
w4 >
4-screw, w2
4-screw w2
)
= o o o E Panel
N i ﬂg‘*?;;;ﬁ“}“‘ cutling  |T| ¥
al T W 2 dimension
A, _X
* Refer to below table for outline dimension
RM6 200V Series
Size (mm) Screw
Model Case | wiTwz[wa] i [Hi[H2 | H3 [H4[hi[h2] D [D1]D2] d | (mm)
RM6-2050
CASE5| RM6-2060 |386|361[275|365|584 [562|539 (564 [545|11 |25 (331|155(242|10 M8
RM6-2075
CASE6| RM6-2100 |446|418[275|427|685 660|630 (662 (634 14 |30 |334|163|246]| 12 M10
CASE7 gmg:giég 508(479[275(487 (818 | 785|751 | 788 |758| 19 |35 |374|183|257| 15
RM6-2200 M12
CASES8 RM6-2250 696 |654/580/657 |L000|974 929|978 |936| 15 |39 |413|182|294 | 15
RM6 400V Series
Model Case Size (mm) screw
W |W1W2|W3| H | H1 |H2| H3 [H4|h1|h2|D0|D1|D2| d (mm)
RM6-4075
CASE5| RM6-4100 |386(361|275|365|584 | 562 |539| 564 [545|11 | 25 |331(155|242| 10 M8
RM6-4125
RM6-4150
CASE®6 RM6-4175 446|418|275(427| 685 | 660 [630| 662 |634|14 |30 [334|163|246| 12 | M10
CaSE?| Vo2 s08|479j275(487| 818 | 785 |751| 788 [758| 19| 35|374 183|257 15
RM6-4300
CASE8| RM6-4350 |696(654(580|657|1000| 974 |929(978 (936|15 |39 |413|182|294| 15 | M12
RM6-4420
RM6-4500
CASE9 RM6-4600 992|954(710|958(1030|1003(963(1007|968| 15 | 39 |427|185|308| 15
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Appendix A Selection of Motor
a. Standard Motor

1. Must be used the 3-phase induction motor as load.

2. The speed of cooling fan will decrease when the motor is operated at low
speed. DO NOT operate the motor at low speed for a long time to prevent the
temperature of motor from overheating. For the low speed with long time
operation condition, please select the motor with independent cooling fan.

3. Standard three-phase induction motor (NEMA B) characteristics as follows:

A
% 300 T (Torque)
°
©
K=}
E 200 ! o
= i
° i
S 400 R Al e e L
g Pm : T
= 1
1
0 - B
0 20 40 60 80 100 0 Wmb Max. speed
Percentage of slip % ke e N
I Constant T~ Constant |
100 8 60 40 20 O torque horsepower

Percentage of synchronous speed %

4. When the motor speed exceeds the rated speed (50/60Hz), the torque will be
decreased while the motor speed increasing.

5. Check the motor insulation. The standard requirement is 500V (or 1000V) /
100MQ above.
b. Special Motors

1. Synchronous Motor: Higher starting current but lower V/F than the standard
motor.
Select the bigger drive capacity.

2. Submersible Motor: Higher rated current than standard motor.
Notice V/F pattern, the lower speed limit (approximately
30Hz), and the insulation quality.
Be careful wtih the insulation resistance of motor (with
wiring)while installing.
Add ACL at motor side.

3. Explosion-proof Motor: No explosion-proof mechanism within the drive.
Be aware of installation safety.
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c. Insulation Measurement of Drive and Motor
1. Measure the drive insulation impedance
a. Please be extremely cautious to following steps to test the main circuit
insulation of drive. Any incautious operations while testing the drive
insulation may possibly harm operating personnel and cause serious
damages to drive.

b. Remove all wiring at power terminal (main circuit) and control circuit terminal
before the testing is conducted. Please follow the below diagram to wire all
power terminals in parallel with an insulation tester for drive insulation test.

c¢. Using an insulation tester with DC500V to test the insulation value of drive.

The drive insulation impedance must be greater than 20MQ. If drive
insulation impedance is below 20MQ, please contact with the customer

service.
Insulation
tester
@ Drive
+ —_
T T @ [R/LLS/L2T/L3|U/TI[V/T2W/T3] PR [P®|NE

Drive Insulation Impedance Measurement

2. Measure the motor insulation impedance

a. Remove the U/T1, V/T2, W/T3 cables of motor from the drive before
measuring the motor insulation impedance, and then measure the motor
insulation impedance (including motor cables) using the insulation tester with
DC500V. The motor insulation impedance (including motor cables) must be
greater than 20MQ.

b. If motor insulation impedance is less than 20MQ, DO NOT install a drive, or
the lifetime of drive may be possibly damaged due to insufficient motor
insulation.

c. Please follow the below connection diagram for motor insulation test. Motor
cables must be connected in parallel to the insulation tester with DC500V to
test the insulation, and the motor insulation impedance must be greater than
20MQ to connect the drive.

Insulation
tester

b

Motor Insulation Impedance Measurement (including motor cables)
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Appendix B Instruction of Drive Charging

/N\caution

If the drive is unused or stored in the storage over 1 year, the surface of
aluminum foil of electrolytic capacitor within the drive will be oxidized and
cracked causing the L and C value up. This is the common characteristics
of capacitor. Therefore, if drive placed for a long time and user input the
voltage directly, it may cause drive damaged due to high current or oxide
film cracked.

a. If the drive is stored or non-used (no power ON) over 1 year, it is necessary to
charge the drive by autotransformer for 30 minutes from 0 volt to the half of drive’s
rated voltage and then to apply drive rated voltage to charge the drive for another
30 minutes.

b. When charging the internal capacitor of drive, the wiring between autotransformer
and terminals (R/L1, S/L2) of drive is shown as below:

Autotransformer
AC Power

Input terminal

Drive

@ [R/LS/L2T/L3[U/TI[V/T2W/T3] PR [P@[NO

Connection diagram between autotransformer and drive

Note: If the drive is already applied with drive rated voltage and doesn’t display
correctly, please contact the customer service for repair service.

-



Appendix C Auxiliary Controller (ACE-S Series)

Appendix C Remote Controller and External Display
External display: DM-501

DM-501 don’t connect extra power to the drive;DM-501 can display Voltage,
Current, Frequency, machine speed,etc.

1. Outline dimensions

96 7 — 75

4

|
90.6 | o \

=
=

T |

Panel cutting
dimension

e

Unit:mm

2. Appearance of display panel

3. The standard length of 2.54/5P wires is 1.5 m and 3 m respectively.
DO NOT exceed this length.
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Appendix D Auxiliary Controller (ACE-S Series)

Appendix D Auxiliary Controller (ACE-S Series)

Type

Name

Application

ACE-S02/02B/02C

DEVIATION DETECTOR

Convert the angle deviation which is
detected by ADD-02 (SYNCHRO) into DC
voltage signal. The deviation detector can
control the drive operation by switching the
aligned-speed, synchronized, and
constantly tensile operations.

The built-in tilt circuit for output signal can
slow the acceleration/deceleration time and
reduce the mechanical impact.

ACE-S04/06

RATIO / DIFFERENTIAL
CONTROLLER

The controller can select ratio (ACE-S04) or
differential (ACE-S06) control mode. One
set controller can connect with 6 set of
drivers, when the controller is set to ratio or
differential mode. (Default setting is ratio
control mode (ACE-S04).

The built-in tilt circuit for output signal can

slow the acceleration/deceleration time and
reduce the mechanical impact.

ACE-S08/09

SPEED SIGNAL
TRANSFER
/
FEEDBACK
CONTROLLER

Convert the rotation speed of motor into DC
voltage by tachogenerator or
photo-interrupter pulse generator as the
frequency control signal or feedback signal
of rotation speed to the drive.

The controller can match with the
potentiometer or deviation detector to
enable constant tension, constantly liner
speed and slack of winding for cloth, wire or
plastic applications. The controller can
match with tachogenerator to enable
constantly linear speed or constant speed
control for motor.

The built-in tilt circuit for output signal can

slow the acceleration/deceleration time and
reduce the mechanical impact.

ACE-S10

MULTI-FUNCTION
CONTROLLER

Multi-place control:

The drive can be started, accelerated,
decelerated, and stopped by remote control,
and the drive can auto-storing the operation
frequency when the power failure by using
multi-function controller.

Traverse control:

Used in the occasion of making silk thread
move around by traverse winding
equipment.

Sequential operation control with
multi-speed:

Execute the sequential control in
accordance with the setting speed, and
supporting the circulation operation.
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Appendix D Auxiliary Controller (ACE-S Series)

Type Name Application
Transfer the input current into voltage signal
and then sending to 5 sets output terminal in
simultaneously (The output signal can be
switched to current or voltage signal).
ACE-S12 SIGNAL DISTRIBUTOR

For multiple drives with constant pressure
application. The pressure signal can be sent
to more than 1 drive simultaneously so that
remaining the constant pressure control.

ACE-S13A/13B

SIGNAL ISOLATION

Having DC 0~10V/DC 4~20mA(0~20mA)
signals input-output isolation circuit by
converting the input signal. Four signals (I-1,
-V, V-V, V-I).

7

89

87.5

CONVERTER ACE-S13A: Output current range : DC 0 ~
20mA
ACE-S13B: Output current range : DC 4 ~
20mA
L |

01

53
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Appendix E Default Value List

Appendix E Default Value List

dEF60 | dEF50 dEFC3 dEFC4
Func. Name 60Hz 50Hz 50Hz 60Hz

General |General | PID Control | PID Control
F_000 Drive Information — — — —
F_001 Start Command Selection 3 3 1 1
F_002 Selection of Command 1 1 1 1
F_003 Selection of “STOP” Key Validity 1 1 1 1
F_004 Frequency Command Selection 1 1 1 1
F 005 Selection o;EtrOe_qSLigE% Command 1 1 1 1
F_006 Selection of Main Display 1 1 1 1
F_007 Machine Speed Ratio 20.00 | 20.00 20.00 20.00
F_008 Digits of Decimal Value(MPM) 0 0 0 0
F_009 Primary Speed 60 50 00.0 00.0
F_010 Multi-speed 1 10.0 10.00 10.00 10.00
F_o11 Multi-speed 2 20.00 | 20.00 20.00 20.00
F_012 Multi-speed 3 30.00 | 30.00 30.00 30.00
F_013 Multi-speed 4 0.00 0.00 0.00 0.00
F_014 Multi-speed 5 0.00 0.00 0.00 0.00
F_015 Multi-speed 6 0.00 | 0.00 0.00 0.00
F_016 Multi-speed 7 0.00 0.00 0.00 0.00
F_017 Jog Speed 6.00 6.00 6.00 6.00
F_196 Multi-speed 8 0.00 0.00 0.00 0.00
F_197 Multi-speed 9 0.00 0.00 0.00 0.00
F_198 Multi-speed 10 0.00 0.00 0.00 0.00
F_199 Multi-speed 11 0.00 0.00 0.00 0.00
F_200 Multi-speed 12 0.00 0.00 0.00 0.00
F_201 Multi-speed 13 0.00 0.00 0.00 0.00
F_202 Multi-speed 14 0.00 0.00 0.00 0.00
F_203 Multi-speed 15 0.00 0.00 0.00 0.00
F 018 Based Frequen_lc_:i)r/nzf Accel./Decel. 60.00 | 50.00 50.0 60.00
F_019 Primary Acceleration Time (Nlt?tgl) (Nlostﬁl) (hll(ftgl) (l\llcigl)
F_020 Primary Deceleration Time (Nlciﬁl) (Nlci'eol) (Nl(?t.gl) (l\ll(?tfl)
F_021 Preset Speedl (Nlciﬁl) (hllc?tgl) (ngtfl) (l\ll(f)tgl)
F_022 Preset Speed1 (Nltié)l) (l\llcigl) (hll(ftgl) (Nlcifl)
F_023 Preset Speed2 (N105t£1) (l\llc?tﬁl) (hlltftgl) (Nltifl)
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dEF60 | dEF50 dEFC3 dEFC4
Func. Name 60Hz 50Hz 50Hz 60Hz
General |General | PID Control | PID Control
F_024 Preset Speed2 (Nlcifl) (Nligl) (l\ll(?tﬁl) (l\ll(iﬁl)
F_025 Preset Speed3 (Nlt)Sté)l) (l\ilosté)l) (l\iLc?tfl) (Nl(?tgl)
F_026 Preset Speed3 (Nlt)Sté)l) (l\ilosté)l) (l\iLc?tfl) (Nl(?tgl)
F_027 Secondary Acceleration Time (Nlc;r’tfl) (Nljtgl) (l\llc?tgl) (l\ll(?tﬁl)
F_028 Secondary Deceleration Time (Nlc;r’tfl) (Nljtgl) (l\llc?tgl) (l\ll(?tﬁl)
F_029 po Sauvelor 00 | 00 0.0 0.0
F_030 Limitation of Output Voltage 0 0 0 0
F_031 Maximum Output Frequency 60.00 | 50.00 50.00 60.00
F_032 Starting Frquency 0.5 0.5 0.5 0.5
8.0 8.0 8.0 8.0
F_033 Starting Voltage (nf;.e(:)Z) (”ffaz) (nfé%z) (nf;(:)Z)
(note:3) | (note:3) | (note:3) (note:3)
F_034 Base Frequency 60.00 | 50.00 50.00 60.00
200 200 200 200
F 035 Base Voltage (ng;eO.Z) (”gg‘sz) (nggedz) (ng;eo.z)
(note:3) | (note:3) | (note:3) (note:3)
F_036 V/F Frequencyl 0.0 0.0 0.0 0.0
F_037 V/F Frequencyl 0.0 0.0 0.0 0.0
F_038 V/F Frequency2 0.0 0.0 0.0 0.0
F_039 V/F Frequency2 0.0 0.0 0.0 0.0
F_040 Vin Gain 1.00 1.00 1.00 1.00
F_041 Vin Bias 0.00 0.00 0.00 0.00
F_042 Frequency Upper Limit 1.00 1.00 1.00 1.00
F_043 Frequency Lower Limit 0.00 0.00 0.40 0.40
F_044 | FM+ Analog Output Signal Selection 0 0 0 0
F_045 FM+ Analog Output Gain 1.00 1.00 1.00 1.00
F_046 Motor Overload Protection (OL) 1 1 1 1
F_047 Filter Setting of Analog Input Signal 20 20 20 20
F_048 Motor Rated Current — — - —
F_049 Motor No-Load Current — — — —
F_050 Motor Slip Compensation 0.0 0.0 0.0 0.0
F_051 Number of Motor Poles 4P 4P 4P 4P
F_052 Multi-function Input Terminal X1 3 3 3 3
F_053 Multi-function Input Terminal X2 4 4
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dEF60 | dEF50 dEFC3 dEFC4
Func. Name 60Hz 50Hz 50Hz 60Hz
General |General | PID Control | PID Control
F_054 Multi-function Input Terminal X3 1 1 1 1
F_055 Multi-function Input Terminal X4 2 2 18 18
F_056 Multi-function Input Terminal X5 7 7 7 7
F_057 Multi-function Input Terminal X6 6 6 6 6
F_058 Multi-function Output Terminal Y1 3 3 3 3
F_059 Multi-function Output Terminal Y2 2 2 2 2
Multi-function Output Terminal
F_060 Tal Tbl 11 11 11 11
F 061 Constant Speed 2.0 2.0 2.0 2.0
Detection Range
F_062 Frequency Detection Range 2.0 2.0 2.0 2.0
F_063 Frequency Detection Level 0.0 0.0 0.0 0.0
Automatic Torque Compensation
F_064 Range 1.0 1.0 1.0 1.0
F_065 System Overload Detection (OLO) 0 0 0 0
F_066 | System Overload Detecting Selection 0 0 0 0
Output Setting after
F_067 System Overload 0 0 0 0
System Overload
F_068 Detection Level 160 160 160 160
F_069 System Overload 2.0 2.0 2.0 2.0
- Detection Time
F_070 | Stall Prevention Level at Acceleration 170 170 170 170
E 071 Stall Prevention Level at Constant 160 160 160 160
- Speed
E 072 Acceleration Time Setting after Stall 15.0 15.0 15.0 15.0
- Prevention under Constant Speed | (Notel) | (Notel) | (Notel) (Notel)
E 073 Deceleration Time for Stall 15.0 15.0 15.0 15.0
- Prevention under Constant Speed | (Notel) | (Notel) | (Notel) (Notel)
E 074 Stall Prevention Setting 1 1 1 1
- at Deceleration
F_075 DC Braking Level 50 50 50 50
F_076 Time of DC Braking after Stop 0.5 0.5 0.5 0.5
Time of DC Braking
F_077 before Start 0.0 0.0 0.0 0.0
E 078 Operation Selection at 0 0 0 0
- Instantaneous Power Failure
175 175 175 175
E 079 The Voltage Level Setting (Note2) | (Note2) | (Note2) (Note2)
- at Power Failure 320 320 320 320
(Note3) | (Note3) | (Note3) (Note3)
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dEF60 | dEF50 dEFC3 dEFC4
Func. Name 60Hz 50Hz 50Hz 60Hz
General |General | PID Control | PID Control
F 080 Auto-restaEr:r(T)irn]r?% Setting of 0 0 0 0
F_081 Switching Frequency 1 1 1 1
F_082 Stop Mode 0 0 1
F_083 Reverse Prohibition 0 0 0
F_084 Jump Frequencyl 0.0 0.0 0.0 0.0
F_085 Jump Frequency2 0.0 0.0 0.0 0.0
F_086 Jump Frequency3 0.0 0.0 0.0 0.0
F 087 Jump Frequency Range 0.3 0.3 0.3 0.3
F_088 | The Current Level of Speed Tracing 150 150 150 150
F_089 gS'e‘ly dTT";‘Zi‘;?E; 05 | 05 05 05
F_090 Thsep\é; '; ';fg;;’;"f 100 100 100 100
F_091 Error Record — — — —
F_092 Parameter Setting Lock 0 0 0 0
F_093 | Automatic Voltage Regulation (AVR) 1 1 1 1
F_094 Drive Overload (OL1) 3 3 3 3
220.0 220.0 220.0 220.0
Note2) | (Note2 Note2 Note2
F_095 Power Source Cooo | 5800 | a0 | Seoo
(Note3) | (Note3)| (Note3) (Note3)
F_096 A”aéoe%grggﬁgncy 05 05 05 05
F_097 Holding Time Interval 0.0 0.0 0.0 0.0
F_098 Grounding Fault Protection (GF) 1 1 1 1
F_099 External Indicator 1 1 1 1 1
F_100 External Indicator 2 5 5 5 5
F_101 External Indicator 3 2 2 2 2
F_102 V/F Pattern Selection 0 0 0 0
F 103 Subtractedalirsg\lljveer:c':yaﬁzEeeceleratlon 3.0 3.0 3.0 3.0
E 104 Deceleration Time 1 of_Ramp to Stop | 15.0 15.0 15.0 15.0
- by Power Failure (Notel) | (Notel) | (Notel) (Notel)
E 105 Deceleration Time 2 of‘Ramp to Stop | 15.0 15.0 15.0 15.0
- by Power Failure (Notel) | (Notel) | (Notel) (Notel)
F 106 S""'mhggnt%etgrsetqo“pency of 0.0 0.0 0.0 0.0
F_107 Analog Frequency Dead Band 0.00 0.00 0.00 0.00
F_108 Digital Input Response Time 10 10 10 10
F_109 Communication Interface Selection 1 1 1
F_110 Communication Address 0
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dEF60 | dEF50 dEFC3 dEFC4
Func. Name 60Hz 50Hz 50Hz 60Hz
General |General | PID Control | PID Control
F 111 Communication Baud Rate 1 1 1 1
F 112 Communication Protocol 1 1 1 1
F_113 Communication Overtime (Cot) 0.0 0.0 0.0 0.0
F_114 Feedback Signal Trip Detection 0 0 0 0
F 115 Control Sf;%(i}ti%:)nfqmzllg—mnction 0 0 0 0
F_116 Fault Reset Selection 0 0 0 0
F 117 Error Tripping Time Interval before 6 6 6 6
Auto-Restart

F_118 Mert:cl:r/)ll3 g::‘ll\‘/alt\:ltion 0 0 0 0
F_119 UP/DOWN Frequency Resolution 0 0 0 0
F 120 Water Shortage Iz(\elt;ction by Current 1 1 1 1
F_ 121 UP/DOWN Frequency Adjustment 0.00 0.00 0.00 0.00
F 122 Secondary Fsrsgéﬁgﬁy Command 0 0 0 0
F_123 Analog Input Selection 0 0 0 0
F_124 Analog Input Selection (Vin) 1 1 1 1
F_125 Analog Input Selection (lin) 1 1 4 4
F_126 lin Range Selection 0 0 0 0
F_127 lin Gain (Analog Input) 1.00 1.00 1.00 1.00
F_128 lin Bias (Analog Input) 0.00 0.00 0.00 0.00
F_129 | AM+ Analog Output Signal Selection 2 2 2 2
F_130 AM+ Analog Output Gain 1.00 1.00 1.00 1.00
F 131 Multi functl_?_;z(')#;gut Terminal 1 1 1 1
F 132 pe Bra':?gt';fq”ency 05 0.5 05 0.5
F_133 Reserved - - - -
F_ 134 Reserved - - - -
F_135 Current Limitation 0 0 1 1
F_136 PID Deviation Gain 1.0 1.0 1.0 1.0
F_137 Delay Time before Stop 0 0 0 0
F_139 Operation Condition Memory 1 1 1 1
F_140 NTC Thermistor Setting 1 1 1 1
Fa | s o [0 ] o | o
F_142 Drive Overheating Warning Level 70 70 70 70
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dEF60 | dEF50 dEFC3 dEFC4
Func. Name 60Hz 50Hz 50Hz 60Hz

General |General | PID Control | PID Control
F_143 Drive Overheating Dead Band 3.0 3.0 3.0 3.0
F_144 Fan Control Selection 1 1 1 1
F_145 | Temperature Level of Fan Activation 50 50 50 50
F_146 Minimum Operation Time of Fan 0.5 0.5 0.5 0.5
F_147 SV Setting 2.0 2.0 2.0 2.0
F_148 PID Control Display 0.0 0.0 0.0 0.0
F_149 “SV-PV” Value Display 1 1 1 1
F_150 PID Control Command 2 2 2 2
F_151 Upper Limit of Transmitter 10.0 10.0 10.0 10.0
F_152 Lower Limit of Transmitter 0.0 0.0 0.0 0.0
F_153 PID Control Mode Selection 0 0 1 1
F_154 P Selection 1 1 1 1
F_155 Gain Value(P) 1.0 1.0 2.0 2.0
F_156 Integration Time (1) 2.0 2.0 1.0 1.0
F_157 Derivative Time (D) 0.00 0.00 0.00 0.00
F_158 Feedback Derivative Time 0.00 0.00 0.00 0.00
F_159 Integration Upper Limitation 1.00 1.00 1.00 1.00
F_160 Integration Lower Limitation 0.00 0.00 0.40 0.40
F_161 Integrator Initialized Value 0.00 0.00 0.00 0.00
F_162 PID Buffer Space 2 2 2 2
F_163 Feedback Signal Filter 10 10 10 10
F_164 Feedback Signal Detection 1 1
F_165 Feedback Signal Selection 0 0 0 0
F_166 (2nd PI Control)Active Range 0.0 0.0 20 2.0
F_167 (2nd PI Control)Active Time 0.0 0.0 15.0 15.0
F_168 P2, Gain Value 1.0 1.0 2.0 2.0
F_169 12, Integration Value 2.0 2.0 1.0 1.0
F_170 OpenLoop Command °o |0 0 0
| e e BEREE :
Fir2 OpleaniLchSCCtilgnm:)nyand 0 0 1 !
F_174 (On-Off) Control Selection 0 0 0 0
F_175 (On-Off) Delay Time Control 0 0 0 0
F_176 (On) Range Setting 1.0 1.0 1.0 1.0
F_ 177 (Off) Range Setting 1.0 1.0 1.0 1.0
F_178 (On)Delay Time 0 0 0 0
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dEF60 | dEF50 dEFC3 dEFC4
Func. Name 60Hz 50Hz 50Hz 60Hz
General |General | PID Control | PID Control
F 179 (OffyDelay Time 0 0 0 0
F_180 [(On-Off)Accel./Decel. Time Selection 1 1 1 1
F_181 (Off)Holding Time 0 0 0 0
F_182 Air Conditioning Mode 0 0 0 0
F 183 (Air Conditioning Modg) 5.0 5.0 5.0 5.0
TemperatureResponse Time
E 184 (Air C_on_dl-tlonlng Mode) 20 20 20 20
- Variation Frequency
(Air Conditioning Mode)
F_185 Upper Limit Range of Temperature 3.0 30 3.0 3.0
(Air Conditioning Mode)
F_186 Lower Limit Range of Temperature 1.0 1.0 1.0 1.0
F 187 (Air Conditioning Mode) 050 | 050 050 0.50
Holding Frequency Level
(Air Conditioning Mode)
F_188 Detection Time of Holding Frequency 0.0 0.0 0.0 0.0
(Air Conditioning Mode)
F_189 Full Speed Time 1.0 1.0 1.0 1.0
(Feedback Limit)
F_190 Detection (OP) 0 0 0 0
F 101 (Feedback Limit) 80 | 80 8.0 8.0
— Level
(Feedback Limit)
F_192 Detection Setting 0 0 0 0
F 193 (Feedback Limit) 300 | 300 300 300
Detection Time
F 104 (Feedback Limit) 10 | 10 1.0 1.0
- Range Setting
(Feedback Limit)
F_195 Detection Condition 1 1 1 L
F_204
~ Reserved - - - -
F 207
F_208 Filter Setting of Keypad Pot knob 10 10 10 10
F_209 Keypad Pot Knob bias 0.00 0.00 0.00 0.00
F 211 Drive duty selection 0 0 0 0
E 212 Parameter Display Selection of 0 0 0 0
- Password lock
F_213 Parameter Lock Password Setting 0 0 0 0
F_214 Parameter Lock Decoding Setting - - - -

188



Appendix E Default Value List

dEF60 | dEF50 dEFC3 dEFC4
Func. Name 60Hz 50Hz 50Hz 60Hz
General |General | PID Control | PID Control
F_215 Current Oscillation Gain (HPF) 0 0 0 0
F_216
~ Reserved - - - -
F_219
F_220 | Cutfrequency of Current Oscillation 400 400 400 400
F_221 Current Oscillation Gain (LPF) 128 128 128 128
Upper frequency of
F_222 Current Oscillation prevention 25 25 25 25
lower frequency of
F_223 Current Oscillation prevention 14 14 14 14
F_224 Default Setting - - - -

dEF60= 60Hz general type
dEF50= 50Hz general type
dEFC3= 50Hz PID control
dEFC4= 60Hz PID control

Note:

1.0.5~5HP: 5sec
7.5~30HP: 15sec
40HP above: 30 sec

2. Specification of 200V.

3. Specification of 400V.
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Appendix F Setting Memo

Func. | Description | dEF60 S\;e;’lthng Func. | Description | dEF60 S\?at}mgg
F_000 F_022 Note
F_001 3 F_023 Note
F_002 1 F_024 Note
F_003 1 F_025 Note
F_004 1 F_026 Note
F_005 1 F_027 Note
F_006 1 F_028 Note
F_007 20.00 F_029 0.0
F_008 0 F_030 0
F 009 60.00 F_031 (28:88)
F 010 10.00 F 032 0.5
200Vseries
F_011 20.0 F_033 400\?§2ries:
120
F_012 30.0 F_034 (28'_88)
200Vseries;
F 013 0.00 F_035 soovaeties
380.0
F_014 0.00 F_036 0.0
F 015 0.00 F_037 0.0
F 016 0.00 F_038 0.0
F_017 6.00 F_039 0.0
F_018 (28:88) F_040 100
F_019 Note F_041 0.00
F_020 Note F_042 1.00
F_021 Note F_043 0.40
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Func. | Description | dEF60 Sveé;thng Func. | Description | dEF60 S\Z:E;g
F_044 0 F_068 160
F_045 1.00
F_069 2.0
F_046 1
F_047 20 F_070 170
According
to the
F_048 rated F 071 160
current of
motor
1/3 motor
F_049 Rated F_072 Note
current
F_050 0.0 F_073 Note
F_051 4P F_074 1
F_052 3 F_075 50
F_053 4 F_076 0.5
F_054 1 F_077 0.0
F_055 2 F_078 0
200Vseries
F_056 — F_079 175'0_
400Vseries
320.0
F_057 — F_080 0
F_058 3 F_081 1
F_059 2 F_082 0
F_060 11 F_083 0
F_061 2.0 F_084 0.0
F_062 2.0 F_085 0.0
F_063 0.0 F_086 0.0
F_064 1.0 F_087 0.0
F_065 0 F_088 150
F_066 0 F_089 0.5
F_067 0 F_090 100
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Func. Description dEF60 Sveé;[liJr;g Func. | Description | dEF60 S\Z:E;g
F_091 - F 116 0
F_092 0 F 117 6
F_093 1 F_118 0
F_094 3 F 119 0

200V series
F_095 220'(_) F_120 1
- 400Vseires -

380.0

F_096 0.5 F_121 0.00
F_097 0.0 F 122 0
F_098 1 F 123 0
F_099 1 F 124 1
F_100 5 F_125 1
F_101 2 F_126 0
F_102 0 F_127 1.00
F_103 3.0 F 128 0.00
F_104 Note F_129 2
F_105 Note F_130 1.00
F_106 0.0 F 131 1
F_107 0.00 F 132 0.5
F_108 10 F 133 -
F_109 1 F 134 —
F 110 0 F 135 0
F 111 1 F_136 1.0
F 112 1 F 137 0
F_113 0.0 F_138 0.0
F 114 0 F_139 1
F_115 0 F_140 1
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Func. Description dEF60 Sveé;thng Func. Description | dEF60 S\Z:E;g
F 141 0 F_167 0.0
F_142 70 F_168 1.0
F_143 3.0 F_169 2.0
F_144 1 F_170 0
F_145 50 F 171 1
F_146 0.5 F 172 0
F_147 2.0 F 173 -
F_148 0 F_174 0
F_149 1 F_175 0
F_150 2 F_176 1.0
F_151 10.0 F_177 1.0
F_152 0.0 F 178 0
F_153 0 F_179 0
F_154 1 F_180 1
F_155 1.0 F_181 0
F_156 2.0 F_182 0
F_157 0.00 F_183 5.0
F_158 0.00 F_184 2.0
F_159 1.00 F_185 3.0
F_160 0.00 F_186 1.0
F 161 0.00 F 187 0.50
F_162 2 F_188 0.0
F_163 10 F_189 1.0
F 164 1 F_190 0
F_165 0 F 101 8.0
F_166 0.0 F_192 0
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Appendix F Setting Memo

Func. Description | dEF60 S\Ztltbneg Func. | Description | dEF60 S\Z:E;g
F_193 300 F_209 0.00
F_194 1.0 F_210 -
F_195 1 F 211 0
F_196 0.00 F_212 0
F_197 0.00 F 213 0
F_198 0.00 F 214 -
F_199 0.00 F_215 0
F_200 0.00 F_216 -
F 201 0.00 F_217 -
F_202 0.00 F_218 -
F_203 0.00 F_219 —
F_204 - F_220 400
F_205 - F 221 128
F_206 - F_222 25
F_207 - F_223 14
F_208 10 F_224 0
Note:

The setting value is based on the HP of the drive.
0.5~5HP — 5 sec
7.5~ 30HP — 15 sec
Above 40HP — 30 sec
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Appendix G Fault Display

Error Trip Messages of Drive

Display Description Display Description
(EEn) (OH)
EE - EEPROM error LA Drive overheating
(AdEr) (OL)
e o A/D converter == KEVPAD
T error Motor overload
(SC) (OL1)
Fuse open Drive overload
(LE1) (OLO)
- KEVPAD — Under Voltage - KEVPAD | d
during operation System overloa
(0C) (thr)

Drive over current N External fault
(GF) (ntCF) ]
T — Grounding fault S — NTC Thermistor
SRNEI SR sensor fault

(OE) (PAdF)
= revean = xEveAp Keypad interruption
=g ver vol P T g :
= =5 Over voltage T during copy
(Cot) -
= REveAD _ Communication
) |2 .
DR = = overtime
= < =
Error Trip Messages of Drive at close-loop Control
(no Fb) (OP)
SR — PID feedback = KEveaD
P i = I =} ; = Over pressure
T signal error 1.

19
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Appendix G Fault Display

Warning Messages of Drive

*When the drive displays below messages, drive will stop output. If the abnormal
condition is removed, the drive will auto-restarting.

Display Description Display Description
(LE) (Cot) o
= KEYPAD — Power source = KEvrAD Communication
= — ; .
e £ under voltage Lo overtime
(bb) _ (OP)
- KEYPAD DI’IVe Output - KEYPAD
terropti 7F)| | Overpressure
— — = interruption SN
(Fr) (Ht)
Coast to stop = Drive overheating
= KEVS?E ) Dynamic brake _ KESEIEV)
=k transistor over s Software fault
= <2 = voltage = = <
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