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ABELTA VFD-M Series

Preface

Thank you for choosing DELTA’'s high-performance VFD-M Series. VFD-M Series are
manufactured by adopting high-quality components, material and incorporating the latest

microprocessor technology available.

Getting Started

This manual will be helpful in the installation, parameter setting, troubleshooting, and daily

maintenance of the AC motor drives. To guarantee safe operation of the equipment, read

the following safety guidelines before connecting power to the AC motor drives. Keep

this operating manual handy and distribute to all users for reference.

A WARNING

> P

P>

Always read this manual thoroughly before using VFD-M series AC Motor Drives.

DANGER! AC input power must be disconnected before any maintenance. Do not
connect or disconnect wires and connectors while power is applied to the circuit.
Maintenance must be performed by qualified technicians.

CAUTION! There are highly sensitive MOS components on the printed circuit boards.
These components are especially sensitive to static electricity. To avoid damage to
these components, do not touch these components or the circuit boards with metal
objects or your bare hands.

DANGER! A charge may still remain in the DC-link capacitor with hazardous voltages
even if the power has been turned off. To avoid personal injury, please ensure that
power has turned off before operating AC drive and wait ten minutes for capacitors to
discharge to safe voltage levels.

CAUTION! Ground the VFD-M using the ground terminal. The grounding method
must comply with the laws of the country where the AC drive is to be installed. Refer
to Basic Wiring Diagram.

CAUTION! The final enclosures of the AC drive must comply with EN50178. (Live parts
shall be arranged in enclosures or located behind barriers that meet at least the
requirements of the Protective Type IP20. The top surface of the enclosures or barrier
that is easily accessible shall meet at least the requirements of the Protective Type
IP40). (Users must provide this environment for VFD-M series.)

DANGER! The AC drive may be destroyed beyond repair if incorrect cables are
connected to the input/output terminals. Never connect the AC drive output terminals
U/T1, V/T2, and W/T3 directly to the AC main circuit power supply.

DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED
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CHAPTER 1 RECEIVING AND INSPECTION

This VFD-M AC drive has gone through rigorous quality control tests at the factory before
shipment. After receiving the AC motor drive, please check for the following:

Receiving

v Check to make sure that the package includes an AC drive, the User Manual, and
rubber bushings.

v' Inspect the unit to insure it was not damaged during shipment.

v Make sure that the part number indicated on the nameplate corresponds with the part
number of your order.

+ 1.1 Nameplate Information: Example of 1HP 230V AC drive

AC Drive Model —» /MODEL : VFDOO7M23A \
Input Spec. —» INPUT :3PH 200-240V 50/60Hz 6.0A
Output Spec. —» OUTPUT : 3PH 0-240V 5.0A1.9KVA 1HP
Output Frequency Range —» Frequency Range : 0.1-400Hz
, T TELENAEN R TR R
Serial Number & Bar Code—» 007M23A0T3011230
QELTA ELECTRONICS INC. MADE IN xxxxxy

¢+ 1.2 Model Explanation:
VFD 007 M 23 A

\ \— Version Type
Input Voltage

21:Single phase 230V 23:Three phase 230V
43:Three phase 460V
M Series

Applicable motor capacity
004: 0.5 HP(0.4kW) 037:5HP(3.7k )

Series Name 007: 1 HP(0.7kW) ~ 055: 7.5HP(5.5
015: 2 HP§1.5kW; 075: 10HP(7 5kW)
022: 3 HP(2.2kW

¢+ 1.3 Series Number Explanation:
D007M23A0T 3 01 1230

If there is any nameplate
information not corresponding

L Production number

Production week to your purchase order or any
Eﬁgﬂﬂﬁ{:gﬂ ¥:§tﬁ303 problem, please contact your
T s
230V 3-phase 1HP(0.75kW) f\nzzzi‘a“) distributor.

DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED 11
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1.4 External Parts and Labels:

NJPOWER

S T
= = =

e

) :Mounting Screw Holes D @@ O
2 :Nameplate Label -
(3) :Bottom Cover J m
@) :Digital Keypad ©S
5 :Upper Cover T
(6) :Ventilation Hole OO
@ :Input Terminals Do
:Control Input/Output @

Terminals s
(9) :External Braking Resistor ] ] ////JL
:Output Terminals @@@m/
an :Grounding L ]

0\ e

= = =
T T2 T3
@ ®WMOTOR
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CHAPTER 2 STORAGE AND INSTALLATION

2.1 Storage

The AC drive should be kept in the shipping carton before installation. In order to retain the
warranty coverage, the AC drive should be stored properly when it is not to be used for an

extended period of time. Some storage suggestions are:

Store in a clean and dry location free from direct sunlight or corrosive fumes.
Store within an ambient temperature range of -20 C to +60 C.
Store within a relative humidity range of 0% to 90% and non-condensing environment.

Store within an air pressure range of 86 kPA to 106kPA.

2.2 Ambient Conditions

Operation

Storage

Transportation

Pollution Degree

Air Temperature: -10'C to +50 C (14°F to 122°F),

for model of 5.5 kW: -10 C to +40 C (14 F to 104 F)
Relative Humidity: 0% to 90%, no condensation allowed
Atmosphere pressure: 86 to 106 kPa

Installation Site Altitude: below 1000m

Vibration: Maximum 9.80 m/s? (1G) at less than 20Hz

Maximum 5.88 m/s? (0.6G) at 20Hz to 50Hz

Temperature: -20 C to +60°C (-4 F to 140°F)
Relative Humidity: Less than 90%, no condensation allowed

Atmosphere pressure: 86 to 106 kPa

Temperature: -20 C to +60°C (-4 F to 140°F)

Relative Humidity: Less than 90%, no condensation allowed
Atmosphere pressure: 86 to 106 kPa

Vibration: Maximum 9.80 m/s® (1G) at less than 20Hz, Maximum 5.88
m/s? (0.6G) at 20Hz to 50Hz

2: good for a factory type environment.

DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED 2-1
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2.3 Installation:

Improper installation of the AC drive will greatly reduce its life. Be sure to observe the
following precautions when selecting a mounting location. Failure to observe these
precautions may void the warranty!

¢ Do not mount the AC drive near heat-radiating elements or in direct sunlight.

¢+ Do not install the AC drive in a place subjected to high temperature, high humidity,
excessive vibration, corrosive gases or liquids, or airborne dust or metallic particles.

+ Mount the AC drive vertically and do not restrict the air flow to the heat sink fins.

¢+ The AC drive generates heat. Allow sufficient space around the unit for heat dissipation as
shown in the figure below:

A
120mm T
A\ 4

Avera

wuwog

wuwpg

1 20mm AirFlow /
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CHAPTER 3 WIRING

Hazardous Voltage
Before accessing the AC drive:
+ Disconnect all power to the AC drive.

+ Wait five minutes for DC bus capacitors discharge.

Any Electrical or mechanical modification to this equipment without prior written
consent of Delta Electronics, Inc. will void all warranties and may result in a safety
hazard in addition to voiding the UL listing.

Short Circuit Withstand:
Suitable for use on a circuit capable of delivering not more than 5,000 rms symmetrical

amperes, for all 460V Models, the maximum is 480 Volts, 230V Models, the maximum is 240
Volts.

General Wiring Information

Applicable Codes

All VFD-M AC drives are Underwriters Laboratories, Inc. (UL) and Canadian Underwriters
Laboratories (cUL) listed, and therefore comply with the requirements of the National Electrical
Code (NEC) and the Canadian Electrical Code (CEC).

Installation intended to meet the UL and cUL requirements must follow the instructions
provided in “Wiring Notes” as a minimum standard. Follow all local codes that exceed UL and
cUL requirements. Refer to the technical data label affixed to the AC drive and the motor
nameplate for electrical data.

The "Line Fuse Specification" in Appendix B, lists the recommended fuse part number for each
M-Series part number. These fuses (or equivalent) must be used on all installations where
compliance with U.L. standards is a required.

DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED 3-1
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3.1 Basic Wiring Diagram

Users must connect wiring according to the following circuit diagram shown below.

Main Circuit Power

Braking resistor (optional)

em o @ ..................... @ AC Motor
RILF—3E > OR/L1 BT B2
N u/T1
S/L2 oI OS/L2
T/L3 OT/L3 V/IT2Q
PN T A 7w S R w/T30©)
:Recommended Circuit ORB
: when power supply Grounding resistance
lis turned OFF by a PRC: = 230V: less than 100Q
faultoutput — YIFF LsoIMC| 460V: less than 10Q
The spec. of main circuit RA A Multi-function indication
terminal is M3.0 output contact
Factory default O 120VAC/250VAC 5A
Forward/Stop___ ...
0 o Mo RC 424VDC less than 2.5A
Reverse/StopO 5 M1 Factory default:
Reset Mo1 indicates malfunction
_ o M2 > Multi-function Photocoupler
Multi-step 1 55 M3 output contact 48VDC 50mA
Multi-step 2 — ’Factory default: Indicates
. ©° M4 MCM | during operation
Multi-step 3 =5 M5 Ay VR(?:KQ) dust t
. a— or adjustmen
Common signal GND : ]

Master Frequency setting~

factory defaultis VR which is
on the digital keypad
3 C
Analog voltage P
0~10VDC |VR|&————
VR : 3K~5KQ P
Analog current
4~20mA

Power for speed setting
+10V 10mA(MAX)

GND

Analog output

~ DCO~10V

Kd Factory default:
output frequency

RJ-11 A
W peaas sy O ham et eoven
ies inte (/]| 2:GND L ,
serles interfacell==3 3.SG- O Control circuit terminals
Al 456+ T 7 gpielded leads
GND 5NC

EQ®

6: for communication

NOTE: Do not plug a Modem or telephone line to the RS-485 communication
port, permanent damage may result. Terminal 1& 2 are the power
sources for the optional copy keypad and should not be used while
using RS-485 communication.

*Ifitis single phase model, please select any of the two input power

terminals in main circuit power.

* Single phase model can be input 3-phase power.

DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED
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3.2 External wiring

Power Supply

]
¢ T

(@) O )
Magnetic
(/ (/ contactor
% % % Line Reactor
‘ EMI Filter ‘
—O O o—c,rl
L1 L2 L3 ®
1 1 | Braking
LINE B1 Resistor
MOTOR B2
I 1 1
T1 T2 3 ®
O

Load
Reactor

Motor

ltems Explanations
Power Please follow the specific power
supol supply requirement shown in
PPY | APPENDIX-A.
There may be inrush current during
power up. Please check the chart of
Fuse/NFB | APPENDIX B and select the correct
fuse with rated current. NFB is
optional.
Maanetic Please do not use a Magnetic
con%actor contactor as the 1/0O switch of the AC
(Optional) drive, this will reduce the operating
P life cycle of the AC drive.
To improve the power factor. An AC
AC Reactor| Reactor may be necessary when
(Optional) | capacity is above 1000kVA, and the
wiring distance is within 10m.
EMI filter | To reduce the electromagnetic
(Optional) | interference.
Brakin Used to reduce stopping time of the
Resistc?r motor. Please refer to the chart on
(Optional) Appendix B for specific Braking

Resistors.

NOTE: Please check with APPENDIX B for more details on No Fuse Breaker Selection

Chart and Fuse specifications.

DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED

3-3



AAELTJ VFD-M Series

3.3 Control Terminal Wiring (Factory Settings)

Wire Type: 7500, Copper Only
Wire Gauge: 24-12 AWG
Torque: 4kgf-cm (3.5 in-1bf)

Wire Type: 750C, Copper Only
Wire Gauge: 24-16 AWG
Torque: 2kgf-cm (1.7 in-1bf)

MO M1 M2 M3 M4 M5 GNDAFMACI+10V AVIGNDMCMMO1

DOIOD OO DDOOIDADADID

Photo coupler
output
Factory setting:
A fault indication

RA RB

IGDIGDICHDI

Relay contactor

Output
Factory Setting «— |

Forward/Stop <J |
Reverse/Stop

Reset ¢——

o O O o
| ol o o ol

Potentiometer

Multi-step speed 1 &————" Full scale voltmeter

Multi-step Sheed 3 0to10VDe
Terminal .
Terminal name Remarks
symbols
RA-RC gﬂg::;‘lzct:nction Indication Output g e to Pr.46 Relay output contact
Mult-Function Indication Outont RA-RC (N.O. Contact)
RB - RC utti-runction Indication LUPUY pe RC (N.C. Contact)
Contact
MO1 -MCM Multi-function PHC output Refer to Pr.45
RJ - 11 Serial communication port RS-485 serial communication interface
+10V - GND Power Supply (+10 V)
AVI - GND Analog voltage freq. command |0 to +10 V (Max. Output Frequency) Input
ACI - GND Analog current freq. command |4 to 20mA (Max. Output Frequency) Output
AFM - GND | Analog frequency/current meter| 0 to +10 V (Max. output Frequency) Output
MO - GND Multi-function auxiliary input
M1 - GND Multi-function input 1
Refer to Pr.38 to Pr.42
To To
M5 - GND Multi-function input 5

Note: Use twisted-shielded, twisted-pair or shielded-lead wires for the control signal wiring. It
is recommended to run all signal wiring in a separate steel conduit. The shield wire
should only be connected at the drive. Do not connect shield wire on both ends.

3-4 DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED
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3.4 Main Circuit Wiring

NPOWER Wire Type: 75 °C Copper Only
Max. Wire T
L1 L2 |_3 S Current Gauge orque
Model Name (input / AWG kgf-cm
= \O P 2| (in-bf)
Sea - oapm |l
004M21B(1-phase) ' (3.3-2.1)
J m 004M21B(3-phase) | 297 12-14
= (3.3-2.1)
) -
007M21B(1-phase) | | 1-oA 12-14 14
(3.3-21) | 45
7.6A 12-14
Il ool 007M21B(3-phase) (3.3-2.1)
) 015M21B(1-phase) | 15.7A | 12 (3.3)
CO0) 015M21B(3-phase) | S8A (312:;41)
@ 022M21A(1-phase) |  27A 8 (8.4)
12.5A 8-12
022M21A(3-phase) (8.4-3.3) 15
. ® 19.6A 8-10 (13)
055M23A 28A 8 (8.4)
4.2A 12-14
DD cccceecceee66q | 007M43B (3.3-2.1)
5.7A 12-14 14
015M43B
\ [..) @@ (3.32.1) | (12)
O 2 & 6.0A 12-14
I 022M43B (3.3-2.1)
8.5A 8-14
Brake 037M43A
u ﬁ W (8.4-2.1)
T T2 T3 14A 8-12 15
@®MOTOR 055M43A (8.4-3.3) (13)
23A 8-10
075M43A (8.4-5.3)

Note: It needs to use the Recognized Ring Terminal to conduct a proper wiring.

Terminal Explanations

Terminal Symbol Explanation of Terminal Function
R/L1, S/L2, T/L3 AC line input terminals (three phase)
U/T1, VIT2, W/T3 Motor connections

B2 — B1 Connections for Braking Resistor (optional)
- Earth Ground

DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED 3-5
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3.5 Wiring Notes: PLEASE READ PRIOR TO INSTALLATION.

1. A CAUTION: Do not connect the AC power to the U/T1, V/T2, W/T3 terminals, as it will
damage the AC drive.

A WARNING: Ensure all screws are tightened to the proper torque rating.

During installation, follow all local electrical, construction, and safety codes for the country
the drive is to be installed in.

4. Ensure that the appropriate protective devices (circuit breaker or fuses) are connected
between the power supply and AC drive.

5. Make sure that the leads are connected correctly and the AC drive is properly grounded.

6. Use ground leads that comply with AWG/MCM standards and keep them as short as
possible.

7. Multiple VFDB units can be installed in one location. All the units should be grounded
directly to a common ground terminal. The VFDB ground terminals may also be
connected in parallel, as shown in the figure below. Ensure there are no ground loops.

O O X
% QL{EH i 0 o

8. When the AC drive output terminals U/T1, V/T2, and W/T3 are connected to the motor
terminals U, V, and W, respectively, the motor will rotate counterclockwise (as viewed
from the shaft ends of the motor) when a forward operation command is received. To
reverse the direction of motor rotation, switch over any of the two motor leads.

9. Make sure that the power source is capable of supplying the correct voltage and required
current to the AC drive.

10. Do not attach or remove wiring when power is applied to the AC drive.

11. Do not inspect components unless inside “CHARGE” lamp is turned off.

12. Do not monitor the signals on the circuit board while the AC drive is in operation.

3-6 DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED
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13.

14.

15.

16.

17.

For the single-phase rated AC drives, the AC power can be connected to any two of the
three input terminals R/L1, S/L2, T/L3. Note: This drive is not intended for the use
with single-phase motors.

Route the power and control wires separately, or at 90 degree angle to each other.

If a filter is required for reducing EMI (Electro Magnetic Interference), install it as close as
possible to AC drive. EMI can also be reduced by lowering the Carrier Frequency.

If the AC drive is installed in the place where a load reactor is needed, install the filter close
to U/M1, V/T2, W/T3 side of AC drive. Do not use a Capacitor or L-C Filter
(Inductance-Capacitance) or R-C Filter (Resistance-Capacitance), unless approved by
Delta.

When using a GFCI (Ground Fault Circuit Interrupt), select current sensor with sensitivity
of 200mA, and not less than 0.1-second detection to avoid nuisance tripping.

3.6 Motor Operation Precautions

When using the AC drive to operate a standard 3-phase induction motor, notice that the
energy loss is greater than for an inverter duty motor.

Avoid running a standard induction motor at low speed. Under these conditions, the motor
temperature may rise above the motor rating due to limited airflow produced by the motor’s
fan.

When the standard motor operates at low speed, the output load must be decreased.

If 100% output torque is desired at low speed, it may be necessary to use a special
“‘inverter-duty” rated motor.

DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED 3-7
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CHAPTER 4 DIGITAL KEYPAD OPERATION
4.1 Description of Digital Keypad

The digital keypad includes two parts: Display panel and keypad. The display panel provides
the parameter display and shows the operation status of the AC drive and the keypad provides

programming and control interface.

p
© DIGITALKEYPAD
LED Display
—> Indicates motor and

Program/Function mode key drive parameter.
Selects normal mode/ LED Indicates
program mode. Displays |, Lamp lights during RUN,
thoAG drive status. soonas | LRUN[STOP|[FWD|[ REV 4> STOP, FWD & REV
output freq., selects the \ operation.
parameters. \(MODE) ( A ) ( RUN }9 Run key

Starts AC drive operation.

Enter Key

change data. occurs.

Press ENTER after STOP/RESET Key

key in the elected é{ENTEF\J ( v ] STOP LS Stops and resets the

parameters or RESET parameter after a fault
5

0

s UP and DOWN Key
Sets the parameter number

or changes the numerical
VF D-M data such as the freq.

reference.

Potentiometer
For master Frequency<_
setting refer to Pr.00.

0 100

FREQSET @
{ LC-MO2E )

DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED 4-1
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MODE

Function / Program

Pressing the “mode” key repetitively displays the AC drive status such as the
reference frequency, output frequency, and output current.

I ENTERI
——

Enter
Pressing the “ENTER” key will store or display parameter settings.

Run

Starts AC drive operation. This key has no effect when the drive is controlled by
the External Control Terminals.

STOP
RESET

jAt=tel=0~y

Stop / Reset

Used to stop AC drive operation. If the drive has stopped due to a fault, clear the
fault first, then press this key to reset the drive.

(&)
&2

Up / Down

Press the “Up” or “Down” keys momentarily to change parameter settings. These
keys may also be used to scroll through different operating values or parameters.
Pressing the “Up” or “Down” key momentarily, will change the parameter settings in
single-unit increments. To quickly run through the range of settings, press and
hold the “DOWN?” key.

4.2 Explanation of the LED Indicators

LED Displays

| RUN||sTOP|| FWD || REV |

Green lamp lights during REV operation.
Green lamp lights during FWD operation.
Red lamp lights by pressing STOP.

Green lamp lights by pressing RUN.

4-2 DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED
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4.3 Explanations of Display Messages

Displayed Message Descriptions

cCMmm
00000

The AC drives Master Frequency.

The Actual Operation Frequency present at terminals U, V, and W.

. "'-“ 0" ,' The custom unit (v), where v = H x Pr.-65.

The counter value (c).

The output current present at terminals U, V, and W

The internal PLC process step currently being performed.

The specified parameter.

The actual value stored within the specified parameter.

The AC drive forward run status.

The AC drive reverse run status.

“End” displays for approximately 1 second if input has been
accepted. After a parameter value has been set, the new value is

C . : .
automatically stored in memory. To modify an entry, use the @
and @ keys.

E - “Err” displays, if the input is invalid.

DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED 4-3



ABELTJ VFD-M Series
4.4 Explanation of Digital Keypad LC-M02E Operation

To view parameters:

Indication after Parameter values
power on setting monitor Output frequency Output current FWD/REV monitor
60—
lﬁ DIGITAL KEYPAD fb DIGITAL KEYPAD O DIGITAL KEYPAD O DIGITALKEYPAD © DIGITAL KEYPAD
CcCCc N o an NN [ N

Press| K NE] boss| RV NN 1 . U |
RINETHEVO RN |wog) | ETUETAEWDREY| obd fropg) | ETNERH W REY Monalm
EREE)| key [EB@ED)| ey |EB@IED)| o, (EBEIED)] ., |EREEED
ESED| ) (EED » |ESED| p |- DE ) (e ES

50 50

@ VFD-M @ VFD-M @ VFD-M @ VFD-M @ VFD-M

0 100 100 0 100 0 100 0 100
e O et O __(Cux O fcuze O tewe O
‘ Press key
Display the freq.
setting monitor.
Parameter value setting:
Indication after Parameter values Parameter value The setting is Parameter setting
power on setting monitor is 01 completed monitor
[0 DIGITAL KEYPAD [O DIGITAL KEYPAD [O oismackevean O pisimackevpa (© DIGITAL KEYPAD
o NN M C_ o NN
' U L | PY U U | I | press = T D || (W]

FUNEToH FWOIREY {0 | ETNIETSHEWIREY| fops) | EURISTSR FWHIREY | (1 opg) | ETNETAEWEREY RUNEToH FWHREY
(o (R E)| ey |E0B(AIE)| ey (oI (A, |Eood(AI ()| i, | oo (A) ()
EOE ) | ) O ) @ ) (D)

@ VFD-M @ VFD-M @ VFD-M @ VFD-M @ VFD-M

P 9FREQ SET "FREQ SET T FREQ SET TFREQ SET

LOMOSE (0 LC-MO2E (o) LC-M02E ®) } ) . o) LC-MO2E (o)
Pressm® Press@@ End"™:The new has Display the

—J been automatically arameter number

key to select the key to select the - . P ¢

y ¢ b stored in the internal 3ytomatically.
parameter number parameter number memory.

"Err": Enter value is
illegal.

To correct the fault messages:
Display frequency

Display fault setting after fault
message o.H.. is corrected.
‘6 DIGITAL KEYPAD [6 DIGITAL KEYPAD
CC N
Press O oy
[RUN|EToR [FWD [REV] [RUNIETOA[EWO[REV]
\RESET

(wopg)( A )(run) Key (voog(' A )(run)
ENTER (i] E]

50 50

@ VFD-M @ VFD-M

0 10 0 10
FREQ SET } FREQ SET
LC-M02E O LC-M02E o)
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To change frequency, proceed as follows:
Note: The Pr.00 has to be set to dOO in order to operate via digital keypad.

Freq. value Freq. set at Decreasing freq. Increasing freq. Frequency setting
setting monitor 59.9 Hz. value to 0.0 Hz. value to 60.0 Hz. monitor.

p

© DIGITALKEYPAD O DIGITALKEYPAD O picimaLkevpaD '6 DIGITALKEYPAD DIGITAL KEYPAD
u:: u'i CC Qoo C O nNn an a“ c'i
oo Press o I P | U W ] ﬂnu un

ER@ )

B »

key to select the
monitor operating
frequency.

Key

O
50

STOP
oE & ae
50

3.5 Hz/sec, if press

@ key still.

To change the different indication mode as follows:

Indication after

Parameter values

Parameter value

ER@ED

@D )

3.5 Hz/sec, if press
key still.

The setting is

ER@E
BB

50 50 50
@ VFD-M VFD-M VFD-M @ VED-M @ VFD-M
FREQ SET °FREQ SET FREQ SET TFREQ SET TFREQ SET
LC-M02E 0 LC-M02E O LC-MO2E Qj LC-MO2E o) LC-M02E o)
(A () The value will be The value will be The freq. value
Pres A]\l: decreased with increased with

can be entered
in stop or operating
mode.

Parameter setting

poweron setting monitor is 01 completed monitor
0 DIGITAL KEYPAD O DIGITAL KEYPAD () DIGITAL KEYPAD O bicimaLkevpad DIGITAL KEYPAD
o NN m ] [ [ I | nln]
g imalnd |Press| omdlhedl | Press| imdllM | Press 0D Press| il
RUNEToREWD [REV] 'MODa RONETOAFWO[REV] |Mona [RUN|[SToH FWD [REV] ﬁopa [RUNIEToA FWH[REV] RUNJETod EWDREV]
(wooB( A )(run) Key fMODE"A"RUNJ Key (woog)(" A J(Run) Key {voog( A ](run) Key (voog (A )(run)
HOE ) ([EDE ) (O ) (B ) (B
50 50 50 50 50
@ VFD-M VFD-M @ VFD-M VFD-M VFD-M
PREQ SET OFREQ SET TFREQ SET T FREQ SET TFREQSET
_icuze O emze O ME g TS (o) 00 o)
"End":The new has Displav the
Press@&] Press been automatically parFa)mZter number
key to select the key to select the stored in the internal  3ytomatically.
parameter number parameter number memory.
"Err": Enter value is
illegal.
AC driver

decelerates the

Change FWD or Change to reserve Frequency setting. motor according Stop mode
REV operation operation. to the time set. .
0 bicimaLkeypap O picimackevean ) DICITAL KEYPAD O DIGITALKEYPAD DIGITALKEYPAD
Press L U T Press ' ! !'i (] ll Press 'S -.L‘ ' b .o
(A)| romEr FoiEew | (7o (rove) | ECHETHERDIEED FURECA Y EEY FUNEA FRAREY
or |(woog)( A )(run) Key ﬁWODE]fA]fRUN] Key (moog)( A )(run) Key @ @
2 o e B e s R e T e M e e (o=
ey 50 50 50 50 50
VFD-M VFD-M VFD-M VFD-M @ VFD-M
PREQ SET UFREQ S| TFREQSET " FREQ SET TFREQ SET
Ploss o P o Pk o P me o P my o
B &1 lighten lighten lighten
A Y4
Hﬂﬂ/ glisten ﬂlml glisten
/7
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ABELTA VFD-M Series
CHAPTER 5 DESCRIPTION OF PARAMETER SETTINGS

A The parameter can be set during operation.

mSource of Frequency Command Factory Setting: 00

Settings 00 Master Frequency determined by digital keypad. (LC-MO2E)
01 Master frequency determined by 0 to +10 V input
02 Master frequency determined by 4 to 20mA input
03 Master frequency determined by RS-485 Communication port

Master frequency determined by potentiometer on digital keypad.
(LC-MO2E)

04

MSource of Operation Command Factory Setting: 00

Settings 00 Operation instructions determined by the Digital Keypad.

Operation instructions determined by the External Control Terminals.
Keypad STOP key is effective.

01

Operation instructions determined by the External Control Terminals.
Keypad STOP key is not effective.

02

Operation instructions determined by the RS-485 communication
port. Keypad STOP key is effective.

03

Operation instructions determined by the RS-485 communication
port. Keypad STOP key is not effective.

04

1 Refer to Pr.38 to Pr.42 for more details.

m Stop Method Factory Setting: 00
Settings 00 Ramp to stop

01 Coast to stop
L This parameter determines how the motor is stopped when the AC drive receives a valid
stop command.

1.  Ramp: The AC drive decelerates the motor to Minimum Output Frequency (Pr.08) and
then stops according to the deceleration time set in Pr.11 or Pr.13.
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ALELTA VFD-M Series
2. Coast: The AC drive will stop the output instantly, and the motor will coast to stop.

Hz Hz
Freq. Freq.
Motor Motor
Speed Speed
Time Time
Stops according Free running
%o deceleration 1 to stop il
time
Operation
command ON OFF ON | OFF
Ramp Coast

Note: The motor stop method is usually determined by the application or system
requirements.

m Maximum Output Frequency Factory Setting: 60.00
Settings 50.00 to 400.0 Hz Unit: 0.1Hz

This parameter determines the AC drive’s Maximum Output Frequency. All the AC drive
analog inputs (0 to +10V, 4 to 20mA) are scaled to correspond to the output frequency

range.
m Maximum Voltage Frequency (Base Frequency) Factory Setting: 60.00
Settings 10.00 to 400.0Hz Unit: 0.1Hz

This parameter should be set according to the rated frequency as indicated in the motor
nameplate. Pr.04 and Pr.03 determine the volts per hertz ratio.

For example: if the drive is rated for 460 VAC output and the Maximum Voltage Frequency is

set to 60Hz, the drive will maintain a constant ratio of 7.66 v/Hz. Setting of Pr.04 must be

equal to or greater than setting of Mid-Point Frequency (Pr.06).

m Maximum Output Voltage (Vmax)
Settings 230V series 0.1 to 255.0V Factory Setting: 220.0

460V series 0.1 to 510.0V Factory Setting: 440.0

This parameter determines the Maximum Output Voltage of the AC drive. The Maximum
Output Voltage setting must be smaller than or equal to the rated voltage of the motor as
indicated on the motor nameplate. Setting of Pr.05 must be equal to or greater than
setting of Mid-Point Voltage (Pr.07).
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mMid—Point Frequency Factory Setting: 1.50
Settings 0.10 to 400.0Hz Unit: 0.1Hz

The parameter sets the Mid-Point Frequency of V/F curve. With this setting, the V/F ratio

between Minimum Frequency and Mid-Point frequency can be determined. Setting of

this parameter must be equal to or greater than Minimum Output Frequency (Pr.08)
and equal to or less than Maximum Voltage Frequency (Pr.04).

S A @ Mid-Point Voltage

Settings 230V series 0.1 to 255.0V Factory Setting: 10.0

460V series 0.1 to 510.0V Factory Setting: 20.0

L The parameter sets the Mid-Point Voltage of any V/F curve. With this setting, the V/F ratio

between Minimum Frequency and Mid-Point Frequency can be determined. Setting of

this parameter must be equal to or greater than Minimum Output Voltage (Pr.09)
and equal to or less than Maximum Output Voltage (Pr.05).

@118 Minimum Output Frequency Factory Setting: 1.50

Settings 0.10 to 20.00Hz Unit: 0.1Hz

L The parameter sets the Minimum Output Frequency of the AC drive. Setting of this

parameter must be equal to or less than Mid-Point Frequency (Pr.06).

mMinimum Output Voltage

Settings 230V series 0.1 to 255.0V

Factory Setting: 10.0
460V series 0.1 to 510.0V Factory Setting: 20.0

This parameter sets the Minimum Output Voltage of the AC drive. Setting of this
parameter must be equal to or less than Mid-Point Voltage (Pr.07).

Voltage
Pr.05
Pr.07
Pr.09 Frequency
0 Pr.o6 Pr.03
Pr.08 Pr.04

Standard V/F Curve
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Voltage
Pr.05
Pr.07
Pr.09
Frequency
Pr.08 Pr.06 Pr.04 Pr.03
Voltage
Pr.05
Pr.07|
Pr.09 :
E Frequency
Pr.08 Pr.06 Pr.04 Pr.03
Fan/Pump V/F Curve
Commonly used V/F Setting
(1) General Purpose
Factory Settings
Motor Spec. 60Hz No. |Setvalue Motor Spec. 50Hz No. | Setvalue
v Pr03 | 60.0 Pro3 | 50.0
60.0
290 Pr.04 Pr.04 50.0
Pr.05 | 220.0 Pr.05 | 220.0
Pr.06 1.5 Pr.06 1.3
Pr.07 | 10.0 Pr.07 12.0
10 Pr.08 1.5 Pr.08 1.3
Pr.09 | 10.0 Pr.09 12.0

5-4 DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED



AhEL‘rA VFD-M Series

(2) Fans and Pumps

(\lelte]sTelIoMel0lgr4 Factory Settings Motor Spec. 50Hz
v No. v

A Set value A No. |[Setvalue
220 Pr.03 60.0 220 Pr.03 50.0
Pr.04 | 0.0 Pr.04 | 50.0

Pr.05 | 220.0 Pr.05 | 220.0

Pr.06 30 Pr.06 25

Pr.07 50.0 Pr.07 50.0

50 Pr.08 1.5 50 Pr.08 1.3
10 Pr.09 10.0 10 Pr.09 10.0

1.5 30 60.0f 1.3 25 50.0f

(3) High Starting Torque

\ilelte] @] elTolel0lgP4 Factory Settings Motor Spec. 50H

\‘{ No. [Setvalue A No. |Setvalue
220 Pr.03 60.0 220 Pr.03 | 50.0
Pr.04 | 60.0 Pr.04 | 50.0
Pr.05 | 220.0 Pr.05 | 220.0
Pr.06 3 Pr.06 2.2
Pr.07 | 23.0 Pr.07 | 23.0
23 Pr.08 1.5 23 Pr.08 1.3
18 Pr.09 18.0 141 Pr.09 14.0
T53  60.0f 1322 6007
Acceleration Time 1 ~ | Factory Setting: 10.0
Deceleration Time 1 ~ | Factory Setting: 10.0
VA Acceleration Time 2 ~ | Factory Setting: 10.0
[ MKW Deceleration Time 2 ~ | Factory Setting: 10.0

Settings 0.1 to 600.0 sec or 0.01 to 600.0 sec Unit: 0.1 or 0.01 sec

L Pr.10. This parameter is used to determine the time required for the AC drive to ramp
from 0 Hz to its Maximum Output Frequency (Pr.03). The rate is linear unless the
S-Curve (Pr.14) is “Enabled”.

L Pr.11. This parameter is used to determine the time required for the AC drive to
decelerate from the Maximum Output Frequency (Pr.03) down to 0 Hz. The rate is linear
unless the S-Curve (Pr.14) is “Enabled”.

[ Pr.12 and Pr.13: Provide an additional Accel/Decel time although Time 1 is the default. A
Multi-Function input terminal must be programmed to select Accel/ or Decel/ Time 2 and
the terminal must be closed to select Accel/Decel Time 2 (See Pr.38 to Pr.42).
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[ In the below diagram, suppose the Maximum Output Frequency is 60 Hz (Master Freq),
Minimum Output Frequency (start-up) is 1.0 Hz, and accel/decel time 1 is 10 seconds.
The actual time for the AC drive to accelerate from start-up to 60 Hz is 9.83 seconds
(deceleration time is also 9.83 seconds), can be determined by the formula.

Frequency
Max.
Output
Freq.
Actual Acceleration/Deceleration Time=
Acceleration/Deceleration Time x(Master Freq.-Min.Output Freq.)
Max. Output Freq.
Pr.10 Pri1 , 1ime
or or
Pr. 12 Pr.13

Acceleration Time  Deceleration Time

MAcceleration S-Curve Factory Setting: 00
Settings 00 to 07

This parameter is used whenever the motor load needs to be accelerated or decelerated
smoothly. The desired accel/decel effect is selectable from 0 to 7, in which the larger the
number, the greater the effect achieved. If the default value of Pr.111 Deceleration S
Curve is unchanged (“0”), then Pr.14 sets both acceleration and deceleration S-Curves. If

Pr.111 is set to any value other than “0”, then Pr.14 will set the acceleration S-Curve and
Pr.111 will set the deceleration S-Curve.

Freq.

> (1)}« ‘J (2)]« T‘mr
~—(3) (4)

Acceleration/Deceleration characteristics
(1), (2) Disabling S curve
(3), (4) Enabling S curve
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mmg Accel / Decel Time ~ | Factory Setting: 1.0 sec
Settings 0.1 to 600.0 sec or 0.01 to 600.0 sec Unit: 0.1 or 0.01 sec

This parameter sets the acceleration or deceleration time for Jog operation.

mmg Frequency ~ | Factory Setting: 6.00 Hz
Settings 0.00 to 400.0 Hz Unit: 0.1 Hz

When the JOG function is activated, the AC drive will accelerate from Minimum Output
Frequency (Pr.08) to Jog Frequency (Pr.16). Drive must be in “stop” status for the
operator to activate the JOG function. Likewise, during Jog operation, other commands
cannot be accepted through the keypad but FORWARD, REVERSE and STOP. The
JOG function can be remotely activated when the Jog terminal is closed, and if the Jog
terminal opens, the AC drive will decelerate from Jog Frequency to zero. The accel /
decel time is entered as Jog Accel / Decel Time (Pr.15). Multi-function Input terminals
(M1-M5) can also be used to initiate the JOG operation if so programmed.

Frequency

Jog
Freq.
Pr.16

Time

< Pr.15—>{ }4— Pr.15—>{

Acceleration Time Deceleration Time

Jog operation

command ON OFF
_

V@ 1st Step Speed Frequency Factory Setting: 0.00 Hz

&k 2nd Step Speed Frequency Factory Setting: 0.00 Hz

(B 3rd Step Speed Frequency Factory Setting: 0.00 Hz

{1l 4th Step Speed Frequency Factory Setting: 0.00 Hz

X X[ X| X| X

5th Step Speed Frequency Factory Setting: 0.00 Hz
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¥ 6th Step Speed Frequency A | Factory Setting: 0.00 Hz
XN 7th Step Speed Frequency X | Factory Setting: 0.00 Hz
Settings  0.00 to 400.0Hz Unit: 0.1 Hz

Multi-Function Input Terminals (refer to Pr.38 to Pr.42) are used to select Multi-Step
speeds. The desired speed frequencies are entered in Pr.17 to Pr.23. When the
associated multi-function input terminal is closed, drive will run at one of these specific
frequencies.

Multi-step speeds (Pr.17 to Pr.23), Pr.78, Pr.79, and Pr.81 to Pr.87; are used for multi-step
motion control, which is executed in an orderly manner, similar to a PLC program.

MReverse Operation Inhibition Factory Setting: 00
Settings 00 Enable REV operation
01 Disable REV operation

This parameter is used to disable motor rotation in reverse.

m0ver—VoItage Stall Prevention

Settings 230V series 330-450Vdc Factory Setting: 390
460V series 660-900Vdc Factory Setting: 780
00 disable

L During deceleration, the DC bus voltage may exceed its maximum allowable value due to
motor regeneration. When this function is enabled, the AC drive will stop decelerating,
and maintain a constant output frequency to prevent from over-voltage tripping. Drive will
resume deceleration when the voltage drops below the setting for Pr.25.

Note: In applications where inertia is low, over-voltage during deceleration would not occur.
When inertia is high, the AC drive will automatically extend the deceleration period. If a

faster stop is needed, then a dynamic braking resistor should be used.

DC bus voltage

Over-voltage ay
detection
level

time

output
Freq.

time
Over-voltage Stall Prevention
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m0ver-Current Stall Prevention during Acceleration Factory Setting: 150%
Settings 20 to 200% Unit: 1%
00 disable

A setting of 100% is equal to the Rated Output Current of the drive.

Under certain conditions, the AC drive output current may increase abruptly, and exceed
the value specified by Pr.26. This is commonly caused by rapid acceleration or excessive
load on the motor. When this function is enabled, the AC drive will stop accelerating and
maintain a constant output frequency. Drive will resume accelerating only after the
current drops below the setting for Pr.26.

M @W¥@ Over-Current Stall Prevention during Operation Factory Setting: 150%
Settings 20 to 200% Unit: 1%
00: disable

L During a steady-state operation with the motor load rapidly increasing, the AC drive
output current may exceed the limit specified in Pr.27. When this occurs, the output
frequency will decrease to maintain a constant motor speed. The drive will accelerate to
the steady-state output frequency only when the output current drops below the setting

for Pr.27.
Output current output current
over-current over-current
detection detection
level level - / T \
Pr.27 ;
time time
output
frequency
output
fred. \/7
time time
over-current Stall Prevention Over-current Stall Prevention
during Acceleration during Operation
MDC Braking Current Level Factory Setting: 00
Settings 00 to 100% Unit: 1%
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L This parameter determines the amount of DC Braking Current applied to the motor during
starting and stopping. When setting the DC Braking Current, please note that 100%
corresponds to the rated current of the AC drive. It is recommended to start with a low DC
Braking Current level and then increase it until proper holding torque has been attained.

MDC Braking Time during Start-up Factory Setting: 0.0
Settings 0.0 to 5.0 sec Unit: 0.1sec

L This parameter determines the duration for the DC Braking Current applied during
starting. DC Braking is applied until the Minimum Frequency is reached.

mDC Braking Time during Stopping Factory Setting: 0.0
Settings 0.0 to 25.0 sec Unit: 0.1sec

L This parameter determines the duration for the DC Braking voltage to be applied during
stopping. If stopping with DC Braking is desired, then Pr.02 must be set to Ramp to

Stop (0.0).
msmrt—Point for DC Braking Factory Setting: 0.00
Settings 0.00 to 60.00Hz Unit: 0.1sec
L This parameter sets the frequency at which the DC Braking will begin during
deceleration.
Master
Frequency
Min. output fStalgtE:point
Freq. or U
iPr.31 braking time(s)
Pr.29 |<Pr—30>{
Operation
command ON OFF
DC Braking Current %
¢ Pr.28
Notes:

1. DC Braking during starting is used for loads that may move before the AC drive starts,
such as hoists and cranes. These loads may also be moving in the wrong direction. Under
such circumstances, the DC Braking can be used to hold the load in position before
applying a forward motion.
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2. DC Braking during stopping is used to stop faster than the ramp-to-stop or to hold a
stopped load in position. A dynamic braking resistor may be needed in order to stop loads

of high inertia.

MMomentary Power Loss Operation Selection Factory Setting: 00

Settings 00 Operation stops after momentary power loss

Operation continues after momentary power loss Speed search starts

01
with the Master Frequency reference value

Operation continues after momentary power loss Speed search starts
with the min frequency

m Maximum Allowable Power Loss Time Factory Setting: 2.0 sec
Settings 0.3 t0 5.0 sec Unit: 0.1sec

02

Ll After a power loss, the AC drive will resume operation only if the power loss duration is
shorter than the time defined by Pr.33. If the Maximum Allowable Power Loss Time is
exceeded, the AC drive output is then turned off.

m Base-Block Time for Speed Search Factory Setting: 0.5 sec
Settings 0.3 10 5.0 sec Unit: 0.1sec

L When a momentary power loss is detected, the AC drive will stop its output and will wait
during a specified time interval called Base Block (entered in Pr.34) before resuming
operation. Setting of this parameter should make the residual output voltage due to
regeneration almost zero, before the drive resumes operation.

B

This parameter also determines the search time when performing external Base-Block
and Fault Reset (Pr.72).

m Maximum Current Level for Speed Search Factory Setting: 150
Settings 30 to 200% Unit: 1%

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

> »

Input - Pr.33 Pr.33
Power —

speed synchronization

Pr.32=1 detection Pr.32=2
Output _ speed search starts with : Speed search starts with

Power the Master Frequency minimum output frequency

Sulttpm ‘ Baseblock _I?ian?gblock |
oltage Time : : :
° ] e N Pr.34

[«—>
speed search

m Upper Bound of Output Frequency Factory Setting: 400
Settings 0.10 Hz to 400.0 Hz Unit: 0.1Hz
[nA

The Upper/Lower Bounds help prevent operation error and machine damage.

L If the Upper Bound of Output Frequency is 50Hz and the Maximum Output Frequency is
60Hz, the Maximum Output Frequency will be limited to 50Hz.

L  Setting of this parameter must be equal to or greater than the Lower Bound of Output
Frequency (Pr.37).

Y@ | ower Bound of Output Frequency Factory Setting: 0 Hz

Settings 0.00 Hz to 400.0 Hz Unit: 0.1Hz

L  Setting of this parameter must be equal to or less than the Upper Bound of Output
Frequency

R

If the Lower Bound of Output Frequency is 10Hz, and the Minimum Output Frequency
(Pr.08) is set at 1.0Hz, then any command frequency between 1-10Hz will generate a
10Hz output from the drive.

output frequency

Pr.36

Pr.37

Input Freq.
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MMulti—function Input Terminal (MO, M1) Factory Setting: 00

Settings 00 MO: FWD/STOP, M1: REV/STOP

01 MO: RUN/STOP, M1: REV/FWD

02 MO, M1, M2: 3-wire operation control mode
Explanations:

00: Two wire operation: Only Pr.38 can be set to “0”.

FWD/STOP —o6o0——— M0 "Open": Stop, "Close": FWD Run

REV/STOP¢—60——— M1 "Open": Stop, "Close":REV Run

GND

01: Two wire operation: Only Pr.38 can be set to “1”.

RUN/STOP

—060——— MO "Open": Stop, "Close": Run

M1 "Open": FWD, "Close":REV
REV/FWD

Note: Multi-function Input Terminal MO does not have its own parameter designation. MO
must be used in conjunction with M1 to operate two and three wire control.

GND

02 Three Wire Control: Only Pr.38 can be set to “2".

STOP RJl_JN
—Qo

Q0 MO Run command, Runs when "close"
I'— M2 Stop command, stops when "Open"

56 M1 REV/FWD Run selection
"Open": FWD Run
RUN/FWD "Close": REV Run

Note: When the “2” setting is selected for Pr.38, the value in Pr.39 will be ignored.

DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED

5-13



AAELTA VFD-M Series

o g3l Multi-function Input Terminal (M2)

Factory Setting: 05

o L/l Multi-function Input Terminal (M3)

Factory Setting: 06

Multi-function Input Terminal (M4)

Factory Setting: 07

(
(
(
(

[ &: YA Multi-function Input Terminal (M5)

Factory Setting: 08

Settings 00 to 32

Parameters & Functions table:

Value Function Value Function
00 | No Function 01 Output OFF (N.O.) (enabled when
running)
02 Output OFF (N.C.) (enabled when 03 |External Fault (N.O.)
running)
04 | External Fault (N.C.) 05 |External Reset
06 | Multi-Step Speed Command 1 07 | Multi-Step Speed Command 2
08 | Multi-Step Speed Command 3 09 |Jog Operation
10 | Accel/Decel Speed Inhibit 1 First olr Second Accel/Decel Time
Selection
12 External Base Block (N.O.) 13 External Base Block (N.C.)
(Normally Open Contact Input) (Normally Close Contact Input)
14 | Increase Master Frequency 15 | Decrease Master Frequency
16 | Run PLC Program 17 | Pause PLC Program
18 | Counter Trigger Signal 19 | Counter Reset
20 | No Function 21 | RESET Command (N.C)
22 | Control source: External Terminal 23 | Control source: Keypad
24 | Control source: Communication 25 Parameter Lock (Write disable, Read is
always 0)
26 | PID Disable (N.O.) 27 | PID Disable (N.C.)
28 | Second Source for Frequency 29 | Forward (contact is open) / Reverse
Command (contact is close)
30 |One-Shot PLC Run 31 |[Index Input Signal

32 | Virtual Timer Input

Explanations:

5-14
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00: no function.

01, 02: when it is set to 01 or 02, AC drive output will stop immediately. If there is start signal
after stopping, the output will start from the minimum frequency.
03, 04 External Faults: Parameter values 3 and 4 program Multi-Function Input Terminals:

M1 (Pr.38), M2 (Pr.39), M3 (Pr.40), M4 (Pr.41) or M5 (Pr.42) to be
External Fault (E.F.) inputs.

E.F.(N.O.)
—OO0———— Mx "Close": Operation available.
setting by 3

E.F(N.C.)
—o0o0——— Mx "Open":Operation available.
setting by 4

GND
VFD-M

Note: When an External Fault input signal is received, the AC drive output will turn off, drive will

display “ E.F.” on Digital Keypad, and the motor will coast. Normal operation can
resume after the External Fault is cleared and the AC drive is reset.

05 External Reset:

Parameter value 5 programs Multi-Function Input Terminals: M1 (Pr.38), M2 (Pr.39), M3
(Pr.40), M4 (Pr.41) or M5 (Pr.42) to be an External Reset.

RESET
© Mx "Close": Operation avalilable
setting by 5

GND

Note: the External Reset has the same function as the Reset key on the Digital keypad. It
will reset the drive after a fault.

06, 07, 08 Multi-Step Speed Command:

Parameter values 06, 07,and 08 program any three of the following Multi-Function Input

Terminals: M1 (Pr.38), M2 (Pr.39), M3 (Pr.40), M4 (Pr.41) or M5 (Pr.42) for Multi-step
Speed Command function.

DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED 5-15



ALELTJ VFD-M Series

d6 Multi-step 1

——OO—— Mx "Close": Operation available
d7 Multi-step 2
—O0O0———

d8 Multi-step 3

—OO—— Mx "Close": Operation available

Mx "Close": Operation available

GND

Note: These three inputs select up to seven multi-step speeds defined by Pr.17 to Pr.23 as

shown in the following diagram. Pr.78 to Pr.87 can also control output speed by
programming the AC drive’s internal PLC function.

Freq_ Pr.17 Pr.21
Step 1 Stgp 5

Master Freq!

- . : R . -\ Time
Mx1-GND | ON | | ON | |ON| | ON |
Mx2-GND | ON | ON | l ON I ON |
Mx3-GND [oN[oN]ON T ON]
Operation
Command | ON loFF

09 Jog Operation Control:

Parameter value 09 programs Multi-Function Input Terminal: M1 (Pr.38), M2 (Pr.39), M3
(Pr.40), M4 (Pr.41) or M5 (Pr.42) for Jog control.

S " ", H 1
9 jog operation Mx "Close": Operation available
command

GND

Note: Jog operation programmed by 9 can only be initiated while the motor is stop. (Refer to
Pr.15, Pr.16.)

10 Accel/Decel Speed Inhibit:

Parameter value 10 programs Multi-Function Input Terminal: M1 (Pr.38), M2 (Pr.39), M3
(Pr.40), M4 (Pr.41) or M5 (Pr.42) for Accel/Decel Inhibit. After receiving this command, the
AC Drive stops accelerating or decelerating and maintains a constant speed.
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Frequency Master Frequency

Accel inhibit

Accelzinhibi,t

Aétual operation frequency

Time

Mx-GND [on] [Ton] [on] | on |

Operation
command | ON l OFF

11 First or Second Accel/Decel Time Selection:
Parameter value 11 programs a Multi-Function Input Terminal: M1 (Pr.38), M2 (Pr.39), M3
(Pr.40), M4 (Pr.41) or M5 (Pr.42) for selecting the First or Second Accel/Decel time. (Refer

to Pr.10 to Pr.13.)

——S2——— Mx "Close": 2nd Accel/Decel
Mx set 11 "Open": 1st Accel/Decel

GND

Frequency

Master
Frequencylpr. Pr.11 Pr.12 Pr.13 Pr.10

Accel/

Decel

ON

Mx-GND on
operation ON ON ON OFF
command

12, 13 External Base Block:
Parameter values 12, 13 program Multi-Function Input Terminals: M1 (Pr.38), M2 (Pr.39),
M3 (Pr.40), M4 (Pr.41) or M5 (Pr.42) for external Base Block control. Value 12 is for
normally open (N.O.) input, and value 13 is for a N.C. input.
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B.B.(N.O.)

settigncg by 12 Mx "Close": Operation available.

B.B.(N.C.)
P—oo—— Mx "Open":Operation available.

setting by 4
GND
VFD-M

Note: When a Base-Block signal is received, the AC drive will stop all output and the motor will
coast. When base block control is deactivated, the AC drive will start its speed search
function and synchronize with the motor speed, and then accelerate to the Master

Frequency.
Allowable max. power loss time
External < >
base-block Pr.33
signal
_ Speed synchronization
Pr.32=1 detection
Output Speed search starts withthe
frequency reference value ~ \
Output
voltgge Low voltage Pr.34 I
Capacitor —>| Min. base-block time \
discharge
Low voltage Speed search operation

14, 15 Increase/Decrease Master Frequency:
Parameter values 14, 15 program the Multi-Function Input Terminals: M1 (Pr.38), M2
(Pr.39), M3 (Pr.40), M4 (Pr.41) or M5 (Pr.42) to incrementally increase/ decrease the
Master Frequency each time an input is received.

uP

OO Mx "Close": Freq. will increase
setting by 14 by one unit.

DOWN
—O0O0—— Mx "Open":Freq. will decrease
setting by 15 by one unit.

GND
VFD-M

16, 17 PLC Function Control:
Parameter value 16 programs Multi-Function Input Terminal: M1 (Pr.38), M2 (Pr.39), M3
(Pr.40), M4 (Pr.41) or M5 (Pr.42) to enable the AC drive internal PLC program. Parameter
value 17 programs an input terminal to pause the PLC program.
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PLC operation
50
setting by 16

Mx "Close": Run PLC.

$—O0 O—— Mx "Open":Pause PLC.

setting by 17
ND
G VED-M

Note: Pr.17 to Pr.23, Pr.78, Pr. 79, Pr.81 to Pr.87 define the PLC program. Another related

function is “30 One-Shot PLC Run”. It can be set to use a not-latched contact as the
run signal.

18 Counter Trigger:

Parameter value 18 programs Multi-Function Input Terminal: M1 (Pr.38), M2 (Pr.39), M3

(Pr.40), M4 (Pr.41) or M5 (Pr.42) to increase the AC drive’s internal counter. When an input

is received, the counter is increased by 1.
Tri_gger

—Q o Mx counter value increase by
18 counter 1 when closed.
trigger signal
input.

Note: The Counter Trigger input can be connected to an external Pulse Signal Generator when
counting a process step or unit of material. See the diagram below.

2ms
Indication value [H > |«
(Pr.64=1)
Counter trigger signal
Multi-function input terminal ! !
(Pr.38to Pr.42 =18) ; : »| |€2ms

E The trigger timing
Signal output with Pr.97 (Pr.97=3) can't be less than

counter value is attained. (Pr-45/46=13) 2ms . (<250Hz)

Signal output with Pr.96 (Pr.96=5)
counter value is attained. (Pr.45/46=14)

19 Counter Reset:

Parameter value 19 programs Multi-Function Input Terminal: M1 (Pr.38), M2 (Pr.39), M3
(Pr.40), M4 (Pr.41) or M5 (Pr.42) to reset the counter.
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Reset counter
—0 O Mx "close": reset counter.

19 reset the

counter value.

20 Parameter Disable:
Enter value (20) to disable any Multi-Function Input Terminal: M1 (Pr.38), M2 (Pr.39), M3
(Pr.40), M4 (Pr.41) or M5 (Pr.42)

Note: Purpose of this function is to isolate unused Multi-Function Input Terminals. Any unused
terminals should be programmed to 20 to insure they have no effect on drive operation.

22 Control Source: External Terminal / 23 Control Source: Keypad / 24 Control Source:
Communication:

Enter values 22, 23, or 24 to set the control source to be the external terminals, keypad or
communication respectively. This setting is used to create functions for manual/auto, and
remote/near-end control. When these three functions are used at the same time, the priority is
22-1/0 > 23-Keypad > 24-Communication.

25 Parameter Lock (Write disable, Read is always 0)

This function will disable the write function and all the content of read are 0. The application
is for customer having a key to control the operator to modify parameters or modify the
parameter by improper use.

26 PID Disable (N.O.) / 27 PID Disable (N.C.)

This function pause the PID control. It is commonly used for manual operation or function
testing, and to recover the PID function when the system is normal.

28 Second Source of Frequency Command

This function is used with Pr. 142 to select a different frequency source for control.

29 Forward (contact is open) / Reverse (contact is close)

This function has top priority to set the direction for running (If “Pr. 24 inhibit REV function”
is not set). No mater what the present direction of run is, the contact N.O. is forward and the
contact N.C. is reverse, once this function is set.

The requirement for setting direction is Pr. 24 > setting 29 of Pr. 39-Pr. 42 > Pr. 38.
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31 Index Input Signal

This function is used with parameters 149 to 151. The position where AC drive stops will be
regarded as the zero position and it will move to the angle that Pr. 150 sets.
32 Counter Incremented by Drive Output Frequency

This function is for counting at the speed of the output frequency.

Note: The settings 00~32 in Pr. 39 to Pr.42 can be used to set multi-function terminals (M2-M5)
but the settings cannot be used repeatedly at the same time (besides settings 20).

%W Analog Output Signal ~ | Factory Setting: 00

Settings 00 Analog Frequency Meter (0 to Maximum Output Frequency)
01  Analog Current Meter (0 to 250% of the rated AC drive current)
02 Feedback Signal (0 - 100%)
03  Output Power (0 - 100%)

This parameter selects if the Output Frequency, Current, PID feedback or Output Power
will be the output signal on the AFM terminal (0 to 10V).

MAnalog Output Gain ~ | Factory Setting: 100
Settings 00 to 200% Unit: 1%

L This parameter sets the voltage range of the analog output signal on output terminal
AFM.

AFM GND AFM GND

(S] (S]

Analog Frequency Meter Analog Current Meter

The analog output voltage is directly proportional to the output frequency of the AC drive. A
setting of 100% on Pr.44 makes the Maximum Output Frequency (Pr.03) of the AC drive to
correspond to the +10VDC analog voltage output. (The actual voltage is about +10VDC, and
can be adjusted by Pr.44)
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The analog output voltage is also directly proportional to the output current of the AC drive. A
setting of 100% on Pr.44 makes the 2.5 times rated current of the AC drive to correspond to
the +10 VDC analog voltage output. (The actual voltage is about +10 VDC, and can be
adjusted by Pr.44)

Note: Any type of voltmeter can be used. If the meter reads full scale at a voltage less than 10
volts, then Pr.44 should be set by the following formula:

Pr.44 = ((meter full scale voltage)/10)x100%
For Example: When using a meter with a full scale of 5 volts, adjust Pr.44 to 50%

%Ll Multi-function Output Terminal 1 (Photocoupler output) Factory Setting: 00

%L Multi-function Output Terminal 2 (Relay output) Factory Setting: 07
Settings 00 to 24

Function Table List:

Setting Functions Setting Functions
00 AC Drive Operational 13 Top Count Value Attained
01 Max.lmum Output Frequency 14 | Preliminary Counter Value Attained
Attained
02 Zero speed 15 Warning .(PII.D feedback loss,
communication error)
03 Over-Torque detection 16 | Below the Desired Frequency
04 Base-Block (B.B.) Indication 17 PID supervision
05 Low-Voltage Indication 18 Over Voltage supervision
06 AC Drive Operation Mode 19 | Over Heat supervision
07 Fault Indication 20 | Over Current stall supervision
08 Desired Frequency attained 21 Over Voltage stall supervision
09 PLC Program Running 22 | Forward command
10 PLC Program Step Completed 23 | Reverse command
11 PLC Program Completed 24 | Zero Speed (Includes Drive Stop)
12 PLC Operation Paused

Function Explanations:

00 AC Drive operational: terminal output is activated when there is power output from

drive.
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01

02

03

04

05
06

07

08

09

10

11

12

13

14

15

16

17

Maximum Output Frequency Attained: terminal output is activated when the AC
drive attains Maximum Output Frequency.

Zero speed: terminal output is activated when Command Frequency is lower than the
Minimum Output Frequency.

Over-Torque Detection: terminal output is activated when over-torque is detected.
Parameter Pr.61 determines the Over-Torque detection level.

Base-Block (B.B.) Indication: terminal output is activated when the AC drive output is
shut-off by the external Base-Block.

Low Voltage Indication: terminal output is activated when low voltage is detected.

AC Drive Operation Mode: terminal output is activated when the operation of AC
Drive is controlled by External Control Terminals.

Fault Indication: terminal output is activated when certain faults occur (oc, ov, oH, oL,
oL1, EF, cF3, HPF, ocA, ocd, ocn, GF).

Desired Frequency Attained: terminal output is activated when the desired frequency
(Pr.47) is attained.

PLC Program Running: terminal output is activated when the PLC program is
running.

PLC Program Step Completed: terminal output is activated for 0.5 sec. when each
multi-step speed is attained.

PLC Program completed: terminal output is activated for 0.5 sec. when the PLC
program cycle has completed.

PLC Program Operation Paused: terminal output is activated when PLC operation is
paused.

Top Count Value Attained: terminal output is activated when counter reaches the Top
Count Value. See diagram for Pr.38 to Pr.42=18.

Preliminary Count Value Attained: terminal output is activated when counter reaches
the Preliminary Count Value. See diagram for Pr.38 to Pr.42=18.

Warning (PID feedback loss, communication error): the contact will be “close” when
PID feedback loss or communication is error.

Below the Desired Frequency: the contact will be “close” when output frequency is
less than desired frequency.

PID supervision: the contact will be “close” when PID offset exceeds the setting of
P126 and P127.
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18 Over voltage supervision: the contact will be “close” before over voltage. It will be
activated at 370Vdc in 230V series and at 740Vdc in 460 series.
19 Over Heat supervision: the contact will be “close” before 90°C.

20 Over Current stall supervision: the contact will be “close” before exceeding the
setting of P26/P27.

21 Over voltage stall supervision: the contact will be “close” before exceeding the
setting of P25.

22 Forward command: the contact will be “close” with forward command.

23 Reverse command: the contact will be “close” with reverse command.

24 Zero Speed (Includes Drive Stop): the contact will be “close” when the setting
frequency is less than min. frequency or drive stop.

AC/DC Powersource

Multi-function indication RA Faultsindication.(‘% ﬂ') ®
output terminals. O O—@ @

1
AC 250V 2A +—0 O RB @ over indication} LT g

DC 30V 2A RC N N
I
Multi-function PHC N «
: LT @ Plus terminals
output terminals. MO1 AA Power 48VDC
PHC Pre-set freq. attained S50mA
480VDC 50mA 'V'C'V'ﬁ.) @ Minus terminal

Multi-function Terminals Wiring Example

(- Y@l Desired Frequency Attained ~ | Factory Setting: 0.00
Settings 0.00 to 400.0 Hz Unit: 0.1Hz

L This parameter allows monitoring a certain frequency and then activates one of the
Multi-function output terminals (Pr.45 or Pr.46 set to 8) when that frequency is achieved.
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Freq.
Detection range Detection
Max. Output| &~ 9€.4 range
Freq. 1‘2Hz$7—\Y t4Hz
Desired Freq. |[e=s=s=- N ---Y... Detection
Pr.47 KA range
; -2Hz
Time
Preset Freq.
Attained
Indicati
Prasto OFF  i] ON OFF
Pr.46 T
Desired Freq.
Attained
Indication OFF ON OFF
Pr.45 & Pr.46
Desired Freq. Attained & Preset Freq. Attained
&t Adjust Bias of External Input Frequency ~ | Factory Setting: 0.00 Hz
Settings 0.00 to 100.0% Unit: 0.1Hz

L This parameter provides a frequency offset when the source of frequency command is

the analog input.

m Potentiometer Bias Polarity ~ | Factory Setting: 00

Settings 00 Positive Bias

01 Negative Bias

L This parameter sets the potentiometer Bias Frequency to be positive or negative.

m Potentiometer Frequency Gain ~ | Factory Setting: 100.0
Settings 0.10 to 200.0% Unit: 1%

L This parameter sets the ratio of analog input vs frequency output.

m Potentiometer Reverse Motion Enable Factory Setting: 00

Settings 00 Reverse Motion Disabled in negative bias

01 Reverse Motion Enabled in negative bias

L Pr.48 to Pr.51 are used when the source of frequency command is the analog signal (0 to
+10V DC or 4 to 20mA DC). Refer to the following examples.
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Example 1:
Set Pr.00=1 to command frequency with the potentiometer on keypad or Pr.00=2 (4 to 20mA

current signal) potentiometer/current signal of external terminal.

Max.
Output Pr.03
Freq.
B60HzZ| - e : Factory Settings
. Pr.03=60Hz--Max. output Freq.
: Pr.48=0%--bias adjustment
: Pr.49=0 -- bias polarity
: Pr.50=100% -- pot. freq. gain
: Pr.51=0--REV disablein
OHz : negative bias
oV 5V 10V Potentiometer Scale

4mA 12mA 20mA

Example 2:

A Bias Adjustment (16.7% of 60Hz) determines the Output Frequency to be 10 Hz with the
potentiometer set at OV as shown. Notice that the entire V/F is transposed accordingly. An
analog input voltage 0-8.33V (or current 4-13.33mA) would set frequency as 0-60Hz.Once the
Maximum Output Frequency is reached any further increase on the potentiometer will not
increase output frequency (If you want to use the range of 60Hz, please refer to the example

3).
Max.
Output Pr.03
Freq.
60Hz Factory Settings
Pr.03=60Hz--Max. output Freq.
Pr.48=16.7%-- bias adjustment
Pr.49=0 -- bias polarity
10H Pr.50=100% -- pot. freq. gain
Bias V. Pr.51=0 -- REV motion disable in
Adjustmenl : : negative bias
OHz OV 5V 10V Potentiometer Scale
4mA  12mA 20mA
Example 3:

The whole scale of the potentiometer may be used as desired. In addition to the signals 0 to
10V and 4 to 20mA, other popular voltage signals include 0 to 5V, 20 to 4mA or that under 10V.
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Max.

Output

Freg. Pr.03 Factory Settings

60Hz Pr. 03 = 60Hz--Max. output Freq.

Pr. 48 = 20.0%-- bias adjustment
Pr. 49 = 0-- bias polarity
Pr. 50 = 83.3%-- pot. Freq. gain
Pr. 51 =0-- REV motion disable
in negative bias

Bias OHZL” : 10V

Adjustment / : : Pr.50= -~ X100% =83.3%
2 |- : : o 12v Potentiometer Scale
oy OHz ov 10V Negative bias:
XV 4mA 20mA  60-10Hz _ 10-OHz
10V XV
=100 _
XV =0 2V
N = ; 9
Pr.48 10 X 100%
Example 4:

This example shows how to use Gain to set a potentiometer range of 0 to 5 Volts for 0-60 Hz.
As an option, you also could set Pr. 03 =120Hz

Max.

Output pPr.03
Freq. Gain adjustment

30
60Hz ;“‘/ Factory Settings
;| Pr.03=60Hz--Max. output Freq.
Pr.48=0.0% bias adjustment
Pr.49=0 -- bias polarity
Pr.50=200% -- pot. freq. gain
: Pr.51=0 -- REV motion disable
/. 'y innegative bias
OHz 0V 5V Calculation of gain Potentiometer Scale

Pr.50= ( % )X100% = 200%

30Hz}- - Ao ﬁ

0 Hz 60
oV «=—>»5V

Example 5:

In this example, a 6 Hz (10% of 60 Hz) negative bias is used. This setting is used to provide a
noise margin (1V in this example) in noisy environments. Note that the top frequency is
reduced to 54 Hz.

Max.
Output Pr.03
Freg. BOHZ e Factory Settings 24
5AHz| v .+, Pr.03=60Hz--Max. output Freq.
-/ Pr.48=10.0% -- bias adjustment
Pr.49=1 -- bias polarity It's OHz
Pr.50=100% -- pot. freq. gain within @
Pr.51=0 -- Rev. motion disable »
. in negative bias range. Hz
. OHzl.- : ov<—»10
E‘izgagl'_\"ze E)Vﬂ/ 10V Potentiometer Scale
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Example 6:
This example also uses negative bias and includes a potentiometer frequency gain to allow the

AC drive to reach the Maximum Output Frequency.

Max.
Output Pr.03
Freq. Bias adjustment 27
(101 4 FETTRRRRRPET $/ Factory Settings
v Pr.03=60Hz--Max. output Freq.
T Pr.48=10%--bias adjustment .
Pr.49=1 -- bias polarity s oz
Pr.50=111% -- pot. freq. gain mis A
Pr.51=0-- REV. motion disable |\range. e 00
g : in negative bias ov<—>»10
Negative OHz\- ; Calculation of gain
0\ Potenti t I
bias 6.6Hz ¥ /V 1oV Pr.50=(-00F)X100%=111% otentiometer Scale
Example 7:

In this example, the potentiometer is programmed to run a motor in forward or reverse
direction. The motor will idle when the potentiometer is set at the scale mid-point. Please
note that this adjustment will disable the external FWD and REV controls.

Pr.03, Max.Output Freq.

60HZ ......... ,
30H FWD /" Factory Settings
‘ ¢ Pr.03=60Hz--Max. output Freq.
ovV_OHz . Pr.48=50%--bias adjustment
: : 5V 10V Pr.49=1 -- bias polarity
Z .. |30Hz Pr.50=200% -- pot. freq. gain
. /REV Pr.51=1-- REV motion disable
EAT 60Hz in negative bias

Potentiometer Scale

Example 8:

This example shows how to set up the “anti-slope”, which is an inversely proportional variation
of frequency to the input analog signal, required for some applications in process control. A
sensor will generate a large signal (such as 20mA or 10V) and the AC Drive will slow or stop.

Max.
Output Pr.03
Freq.
60Hzk - ----- e Factory Settings
anti-slope . Pr.03=60Hz--Max. output Freq.
Pr.48=100%--bias adjustment
Pr.49=1 -- bias polarity
Pr.50=100% -- pot. freq. gain
Pr.51=1-- REV. motion enable
OHz L= . innegative bias
oV 10V Potentiometer Scale
4mA 20mA
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MMotor Rated Current ~ | Factory Setting: FLA

Settings 30.0% FLA to 120.0% FLA Unit: 0.1A

L Factory setting is the AC drive rated current. When setting this parameter, just input the
motor rated current value without any calculation.
L Use the following criteria to determine the setting of this parameter: no-load current <

rated current of motor < rated current of AC drive. You can use this parameter to limit the
output current to the motor as to prevent overheat.

o &% Motor No-Load Current ~ | Factory Setting: 0.4*FLA
Settings 00%FLA to 99%FLA Unit: 0.1A

L The rated current of the AC drive means 100%. Setting of this parameter affects the slip
compensation. The setting value must be smaller than the motor rated current setting in
Pr.52. (this parameter displays the value of actual current.)

MTorque Compensation ~ | Factory Setting: 00
Settings 00 to 10

L This parameter forces the AC drive to increase its voltage output during start-up in order
to obtain a higher initial starting torque.

mSIip Compensation ~ | Factory Setting: 0.00
Settings 0.00 to 10.00

L  This parameter can be used to compensate motor slip. Although no linear, it typically
adds 6 Hz for a setting of 10 if Pr.03=60 Hz. When the output current of the AC drive is
greater than the motor no-load current (Pr.53), the AC drive will adjust its output
frequency according to this parameter.

m Reserved

Y@ AC Drive Rated Current Display Factory Setting: ##.#

Settings None

L This parameter shows the rated current of AC drive. Pr.80 also provides the model
number and rating for the drive. Refer to Pr.80 description for more information.
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mElectronic Thermal Overload Relay Selection Factory Setting: 02

Settings 00 Standard Motor (self cool motor)

01 Inverter Motor (auxiliary cool fan on motor)
02 Inactive

L This function is used to limit the output power of the AC drive when powering a
“self-cooled motor” at low speed.

m Electronic Thermal Motor Overload Factory Setting: 60
Settings 30 to 300sec Unit: 1 second

L The parameter determines the time required to activate the ’t electronic thermal motor
overload protection. The graph below shows I*t curves at 150% output power for 1

minute.
Operation
time(min)
5 \
60Hz or mopre
4 //
\ \(/ 50H7
3
|\ W
2 \ A ea 5Hz
; \ ¥ X\
\ AN T~ Load
factor
\Eiw
0 20 40 60 80 100 120 140 160 180 200
mOver—Torque Detection Mode Factory Setting: 00

Settings 00 Over-Torque detection disabled.

Enabled during constant speed operation until the allowable time for
detection (Pr.62) elapses.

01

02 Enabled during constant speed operation and halted after detection.

Enabled during acceleration until the allowable time for detection

03
(Pr.62) elapses.

04 Enabled during acceleration and halted after detection.
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mOver-Torque Detection Level Factory Setting: 150

Settings 30 to 200% Unit: 1%

L Asetting of 100% is proportional to the Rated Output Current of the drive.

L) This parameter sets the Over-Torque Detection level in 1% increments. (The AC drive
rated current is equal to 100%.)

m0ver-Torque Detection Time Factory Setting: 0.1sec
Settings 0.0 to 10.0sec Unit: 0.1 sec

L This is the duration for over-torque detection. When the output current is larger than the
over-torque detection level (Pr.61), an over-torque condition exists and the detection time
(Pr.62) is timed-out. Any of the multi-function output terminals set to indicate over-torque,
will then close. (Please refer to Pr. 45 and Pr.46)

M@ XW | oss of ACI (4-20mA) Factory Setting: 00

Settings 00 Decelerate to 0 Hz
01 Stop immediately and display "EF"

02 Continue operation by last frequency command

m User Defined Function for Display Factory Setting: 06
Settings 00 Displays AC drive output frequency (Hz)

01 Display User-defined output Frequency (H*Pr.65)
02 Output Voltage (E)

03 DC Bus Voltage (u)

04 PV (i)

05 Displays the value of the internal counter (c)

06 Displays the setting Frequency (F)

07 Displays the parameter setting (P)

08 Reserved

09 Output Current (A)

10 Display program operation (0. xxx), Fwd, or Rev

[0 The parameter can be set to display the user-defined value. (where v = H x [[R&3)
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mCoefﬁcient K ~ | Factory Setting: 1.00
Settings 0.01 to 160.0 Unit: 0.01

B

The coefficient K determines the multiplying factor for the user-defined unit.

B

The display value is calculated as follows:

Display value = output frequency x K

B

The display window is only capable of showing four digits, yet you could use Pr.65 to
create larger numbers. The display windows uses decimal points to signify numbers up
to three digits as illustrated in next page:

Display Number Represented

9999 | The absence of a decimal point indicates a four-digit integer.

A signal decimal point between the middle and the right-most numbers is a true

999.9
decimal point. For example, the number 123.4 would be displayed as “123.4”".

A single decimal point after the right-most number is not a true decimal point;
9999. |instead it indicates that a zero follows the right-most number. For example, the
number 12340 would be displayed as “1234.”

Two decimal points (one between the middle and the right-most numbers, and one
after the right-most number) are not true decimal points; instead they indicate that

999.9.
two zeros follow the right-most number. For example, the number 345600 would
be displayed as “345.6.”.
mCommunication Frequency Factory Setting: 0.00
Settings 0.00 to 400.0 Hz Unit: 0.1 Hz

L This parameter defines the Master Frequency when the AC drive is controlled by the
communication interface.

(A Y@ Skip Frequency 1 Factory Setting: 0.00

Skip Frequency 2 Factory Setting: 0.00

Skip Frequency 3 Factory Setting: 0.00
Settings 0.00 to 400.0 Hz Unit: 0.1 Hz

L These three parameters determine the three Skip Frequencies that in conjunction with
Pr.70, Skip Frequency Band, will cause the AC drive to skip operating in each frequency
band. Note: Pr.67 > Pr.68 > Pr.69.
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S WAl Skip Frequency Band Factory Setting: 0.00
Settings 0.00 to 20.00 Hz Unit: 0.1 Hz

L This parameter determines the frequency band for a given Skip Frequency. Half of the
Skip Frequency Band is above the Skip Frequency and the other half is below.
Programming this parameter to 0.1 disables all skip frequencies.

outputy
freq.
Pre7 |.......................
Pr.68 Adjustable
range
Pr69ol......
0 /

Speed command

freqency

Decelerating I

skip freq. .Y Pr70

set point Freg_ to

Accelerating be jumped
. Factory Setting: 15
W4l PWM Carrier Frequency |
VFDO75M43A is 10

Correspondent  1KHz-15KHz (1-9kHz in sensorless vector control mode)

The parameter defines the carrier frequency of the PWM (Pulse-Width Modulated) output.

Electromagnetic
Carrier Frequency Acoustic Noise Noise, Leakage Heat Dissipation
Current
1KHz Significant Minimal Minimal
15KHzZ Minimal Significant Significant

L From the above table, we see that the carrier frequency of PWM output has a significant
influence on the electromagnetic noise, heat dissipation of the AC drive, and the acoustic

noise to the motor.

S @A Auto Restart Attempts After Fault Factory Setting: 00

Settings 00 to 10
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/A

When this parameter is enabled (set different to zero), the AC Drive will restart/reset
automatically up to 10 times after the occurrence of certain type of faults (over-current
OC, over-voltage OV). If enabled, the AC drive will restart on “speed search”, which
begins at Master Frequency. Setting this parameter to 0 will disable this operation. To set
the fault recovery time after a fault, please see base-block time for speed search (Pr.34).

& Present Fault Record Factory Setting: 00

W% Second Most Recent Fault Record Factory Setting: 00
LW Third Most Recent Fault Record Factory Setting: 00

Settings 00  (no fault occurred )
01 Over-current (oc)
02 Over-voltage (ov)
03 Overheat (oH)
04 Overload (olL)
05 Overload 1 (oL1)
06 External Fault (EF)
07 CPU failure 1 (CF1)
08 CPU failure 3 (CF3)
09 Hardware Protection Failure (HPF)
10 Over-current during acceleration (OCA)
11  Over-current during deceleration (OCd)
12  Over-current during steady state operation (OCn)
13 Ground fault or fuse failure (GFF)
14 Low voltage (not record)
15 3 Phase Input Power Loss
16 CPU Failure (CF2)
17 External Base-Block (bb)
18 Overload 2 (oL2)
19  Auto Adjustable accel/decel failure (cFA)

20 Software protection code (codE)
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WA Parameter Lock and Configuration Factory Setting: 00
Settings 00 All parameters can be set/read
01 All parameters are read-only
02-08 Reserved
09 Resets all parameters to 50Hz factory defaults
10 Resets all parameters to 60Hz factory defaults

L This parameter allows the user to reset the drive to factory settings.

el Time for Auto Reset the Restart Times after Fault Factory Setting: 60.0

Settings 0.1 to 600.0 sec Unit: 0.1 second

L If there is no fault in the period of this setting, it will reset the rest restart times that used
after fault to the setting of restart times.

(@& PLC Operation Mode Factory Setting: 00
Settings 00 Disable PLC operation
01 Execute one program cycle
02 Continuously execute program cycles
03 Execute one program cycle step by step (separated by “STOP”)
04 Continuously execute program cycles step by step (separated by

“STOP”)

L This M drive can be programmed to execute a sequence of operations named “PLC
mode”. The PLC program can be used in lieu of any external controls, relays or switches.
The AC drive will change speeds and directions according to the user’s desired
programming. This parameter selects the PLC operation mode for the drive. Please
review the following examples:

Example 1 (Pr.78 =01): Execute one cycle of the PLC program. Its relative parameter settings

are:

1 Pr.A7 to Pr.23: 1st to 7th step speed (sets the frequency for each step speed)

2 Pr.38 to Pr.42: Multi-Function Input Terminals (program one multi-function terminal for PLC

auto-operation (16)).
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3 Pr.45 to Pr.46: Multi-Function Output Terminals : program a Multi-Function Output Terminal

for PLC operation indication (09), one cycle in PLC auto mode (10) or PLC operation
fulfillment attainment (11).

4 Pr.78: PLC mode.
Pr.79: Direction of operation for Master Frequency and 1st to 7th step speeds.

6 Pr.81 to Pr.87: operation time setting of Master Frequency and 1st to 7th step speeds.

Example 1 (Pr.78 = 01) Execute one cycle through the PLC program:

Frequency
Master freq.=10Hz
Pr.20 Pr.17=10Hz pr42=16 Pr.81=1.0
BOHzZ =« v e e \ Pr.18=20Hz pr.45=09 Pr.82=1.2
. Pr.21 Pr.19=40 Hz Pr.46=10 Pr.83=1.5
BOHzZE « v v v vv e e i o i Pr.20=60 Hz » pr.78=01 Pr.84=1.5
. . Pr.21=50Hz Pr.79=00 Pr.85=0.8
Pr.19 . . Pr.22=30 Hz Pr.86=1.7
0] b4 B / . . Pr.23=15Hz Pr.87=1.7
30HzZ| LY
20Hzb - - - - . _ :
16HzZ) - = - s o fr e e e e e e e e B e e e )
Master gz} - - = . . . . .
Freq.
OHz : : : -
}*Pr_s?:«Pr.Sz—»f— Pr.83 —><— Pr.84 —>E<—Pr.85>:<— Pr.86 —-+ Pr87 -

Program operation | " X . : . E i |
command . - : .

Program operation , - " . : - :
outputindication . : : . |

Program step |:| |:| |:| |:| I:l |:| |:|
complete

Program operation I:l
completed

Note: The above diagram shows one complete PLC cycle. To restart the cycle, turn the PLC
Program input off and then back on.

Example 2 (Pr.78 = 02) Continuously executes program cycles:

The diagram below shows the PLC program stepping through each speed and then
automatically starting again. To stop the PLC program, either pause or stop the program.
(Refer to Pr.38 to Pr.42 value 17 and 18)
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Frequency
Pr.20 Master freq.=10Hz
60HzZb - - - - - o ; Pr.17=10Hz pr42=16 Pr.81=1.0
. Pr.18=20Hz pr45=09 Pr.82=1.2
. Pr.19=40Hz pr46=10 Pr.83=1.5
BOHzb - - -« + -« v e e e e e e - . Pr.20=60 Hz * pr.78=01 Pr.84=1.5
. - Pr.21=50Hz Pr.79=00 Er.gg=?.8
A0HzZt = - = - = - e e / - Pr.22=30 Hz r. =1.7
. Pr.23=15Hz Pr.87=1.7
B0Hz| ... Pr.22
20Hz| o .o .. e L N e
15Hz} « =« =« - S o P e e TR R RICEID
10Hz} + -/~ I e e e e e e wee s e e -
OHz . : - : :
}*Pr.sr«Pr.SZ—?— Pr.83 —>:<— Pr.84 b g5t Pr.86 e Pr.87 —>:+Pr.81—>:« Pr.82+:
Program step I I T i
complste 0 1 [1 11l 1 0 T
Program operation |:|
completed

Example 3 (Pr.78 = 03) Execute one cycle step by step:

This example shows how the PLC function can perform one cycle at a time, within a complete
cycle. Each step will use the accel/decel times in Pr.10 to Pr.13. It should be noted that the
time interval for each step may be shorter than expected due to the time required for
acceleration and deceleration.

Note: operating time for each stepis 10 times

Frequency the settings of Pr.81 to Pr.87.
Pr.20 Pr.17=10Hz pr.42=16 Pr.81=1.0
60HZ ....................... Pr18=20 HZ Pr45=09 Pr82=12
Pr.21 Pr.19=40Hz pr46=10 Pr.83=1.5
50Hzb - - - - oo 1. . — Pr.20=60 Hz *pr.78=03 Pr.84=1.5
- Pr.21=50Hz pr.79=00 Pr.85=0.8
Pr.19 Pr.22=30 Hz Pr.86=1.7
40HzF » = v v e e e Pr.23=15 Hz Pr.87=1.7
30Hz| .S Pr.22
20Hz
T A T TR T U e R e I e I T\ U
10Hz| -
OHz :
t|« —4 t |+ 414
Pr.86 Pra7
Program step Pr.85
complete |_| I:l I:l
Program operation |:|
completed

Example 4 (Pr.78 = 04) Continuously executes program cycles step by step:
In this explanation, the PLC program runs continuously step by step. Also shown are
examples of steps in the reserve direction.
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Note: operating time for each step is 10 times

Frequency the settings of Pr.81 to Pr.87.

Pr.20 Pr.17=10Hz pr42=16 Pr.81=1.0
6OHZ ....................... Pr18=20 HZ Pr45=09 Pr82=12
Pr 21 Pr.19=40Hz Ppr.46=10 Pr.83=1.5
R Pr.20=60 Hz «pr.78=04 Pr.84=1 g
7

7

BOHzb -+« + v e e e
Pr.21=50 Hz *pr.79=34 Pr.85=0.
Pr.19 Pr.22=30 Hz Pr.86=1.
A0HZE » * * = s m e e e e e Pr.23=15 Hz Pr.87=1.
FWD
15Hz
10Hz| -
OHz Time
<_Pr 87‘ t‘<— Pr ST‘
REV Pr.85 ’ '
20Hz
B0HzZF - - - - - - e e e e e e e e e e e e e e e e e e e

Pr.22

Example 5 (Pr.78 = 01) Execute one cycle through the PLC program:
In this example, the PLC program runs continuously. It should be noted that the time interval
for each step may be shorter than expected due to the time required for acceleration and

deceleration.
Note: operating time for each step is 10 times

Frequency the settings of Pr.81 to Pr.87.
Pr.17=10Hz Ppr.42=1¢6 Pr.81=1.0
60HZ ....................... . Pr18=20 HZ Pr45=09 Pr82=12
. Pr.19=40Hz pr.46=10 Pr.83=1.5
BOHzZb « v v v ve e e e Pr.20=60 Hz .pr.78=01 Pr.84=1.5
. Pr.21=50 Hz *pr.79=34 Pr.85=0.8
: : : Pr.22=30 Hz Pr.86=1.7
40HzE v m s e e / . i Pr.23=15Hz Pr.87=1.7

FWD

15HZ----------#--
Pr.82
10Hz| - Pr.17

Time

OHz

REV

20Hz} . . ... ..

30HZ} « « - - e e

Pr.22

Application Note:
PLC program execution will be interrupted when values for JOG parameters 15 and 16 are

changed.
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T W PLC Forward/Reverse Motion Factory Setting: 00

Settings 00 to 127

This parameter determines the direction of motion for the multi-speed Pr.17 to Pr.23 and
Master Frequency. The original direction of Master Frequency will become invalid.
Note: A 7-bit binary number is used to program the forward/reverse motion for each of the 8
speed steps (including Master Frequency). The binary notation for the 7-bit number must
be translated into decimal notation and then entered in Pr.79.

Weights 26 25 24 23 22 21 20 O0=Forward
1=Reverse
Bit — [7]e]s]4[3]2]7]
y A 4 L 4 ¥

Direction of 1st speed for Pr.17

Direction of 2nd speed for Pr.18

Direction of 3rd speed for Pr.19
Direction of 4th speed for Pr.20
Direction of 5th speed for Pr.21
Direction of 6th speed for Pr.22
Direction of 7th speed for Pr.23

Example:

0=Forward
1=Reverse

N
N

Weights 2°
Bit |7

S
1
0

1—Forward motion of Pr.17 multi-speed1
Reverse motion of Pr.18 multi-speed2

Forward motion of Pr.19 multi-speed3

<o N,
Slo|N
olw

=InN[(N

Direction| 0
A

> | O | A

Forward motion of Pr.20 multi-speed4

Forward motion of Pr.21 multi-speed5
Reverse motion of Pr.22 multi-speed6

Forward motion of Pr.23 multi-speed7

The setting value=bit7 x 2°+bit6 x 2°+bit5 x 2*+bit4 x 23+bit3 x 22+bit2 x 2'+bit1 x 2°
=0 x 25+1 x 25+0 x 2*+0 x 2°+0 x 22+1 x 2'+0 x 2°
= 0+32+0+0+0+2+0+0
= 34

& /B Model Number Factory Setting: ##
Settings 00 VFDO004M23A/21A,21B (230V 3-Phase/1-Phase 0.5Hp)
01 VFDO004M43B (460V 3-Phase 0.5Hp)
02 VFDO0O07M23A/21A,21B (230V 3-Phase/1-Phase 1.0Hp)
03 VFDO0O07M43B (460V 3¢ 1.0HP)
04 VFDO15M21A, 21B/23A (230V 1¢/3¢$ 2.0HP)
05 VFDO015M43B (460V 3¢ 2.0HP)
06 VFDO022M21A/21B/23A (230V 1¢/3¢ 3.0HP)
07 VFD022M43B (460V 3¢ 3.0HP)
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08 VFDO37M23A (230V 3¢ 5.0HP)
09 VFDO37M43A (460V 3¢ 5.0HP)
10 VFDO55M23A (230V 3¢ 7.5HP)
11 VFDO55M43A (460V 3¢ 7.5HP)
13 VFD0O75M43A (460V 3¢ 10HP)

This “read only” parameter contains information on the drive model number.

Pr.80 and Pr.57 relationship:
230V 3¢/1¢ 0.5HP = 2.5A

230V 3¢/1$ 1.0HP = 5.0A 460V 3¢ 1.0HP = 3.0A
230V 3¢p/1¢p 2.0HP =7.0A 460V 3¢ 2.0HP = 4.0A
230V 3¢ 3.0HP = 10.0A 460V 3¢ 3.0HP = 5.0A
230V 3¢ 5.0HP = 17.0A 460V 3¢ 5.0HP = 8.2A
230V 3¢ 7.5HP = 25.0A 460V 3¢ 7.5HP = 13.0A
460V 3¢ 10HP = 18.0A

Time Duration of 1st Step Speed (correspond to Pr.17) Factory Setting: 00
Time Duration of 2nd Step Speed (correspond to Pr.18) Factory Setting: 00
Time Duration of 3rd Step Speed (correspond to Pr.19) Factory Setting: 00
Time Duration of 4th Step Speed (correspond to Pr.20) Factory Setting: 00
Time Duration of 5th Step Speed (correspond to Pr.21) Factory Setting: 00
Time Duration of 6th Step Speed (correspond to Pr.22) Factory Setting: 00
Time Duration of 7th Step Speed (correspond to Pr.23) Factory Setting: 00
Settings 00 to 9999 second Unit: 1 sec

Pr.81 to Pr.87 input the duration of each Multi-step speed operation defined by Pr.17 to

Pr.23.

Note: If any duration is set to “0” (sec), the corresponding step operation will be skipped. This
is commonly used to reduce the number of program steps.

@1 M Communication Address

Factory Setting:

01

Settings 01 to 254

This parameter sets the Ac drive address identification when using the RS-485 serial port

for communication.
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@B Transmission Speed (Baud rate) Factory Setting: 01
Settings 00 4800 bps
01 9600 bps

02 19200 bps
03 38400 bps

This parameter sets the transmission speed for communication on the RS-485 serial port

mTransmission Fault Treatment Factory Setting: 03
Settings 00 Warn and Continue Operating
01 Warn and RAMP to Stop
02 Warn and COAST to Stop
03 Keep Operation without Warning

MTime Out Detection Factory Setting: 0.0
Settings 0.1 to 120.0 sec
0.0 disable

This parameter is used for ASCIl mode. When the over-time detection is enabled, the
separation between characters cannot exceed 500 ms.

m00mmunication Protocol Factory Setting: 00
Settings 00 Modbus ASCII mode, <7,N,2>
01 Modbus ASCII mode, <7,E,1>
02 Modbus ASCII mode, <7,0,1>
03 Modbus RTU mode, <8,N,2>
04 Modbus RTU mode, <8,E,1>

05 Modbus RTU mode, <8,0,1>
L 1. Computer Control

*  Each drive has a built-in RS-485 serial interface, marked (RJ-11 Jack) on the control

terminal block, whose pins are defined as shown:
1: +15V

2: GND
3: SG-
4: SG+
5:NC

6 <=1 6: for communication

DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED 5-41



AAELTJ VFD-M Series

*  Either ASCII or RTU Modbus protocols are used for communication.
the desired mode along through parameters Pr.92 and Pr.113.

Users can select

*  Each VFD-M AC drive has a pre-assigned communication address specified by Pr.88.
The master controller communicates with each AC drive according to its particular

address.

*  Code Meaning:

ASCI| mode:

Each 8-bit data is the combination of two ASCII characters. For example, a 1-byte data:
64 Hex, shown as ‘64’ in ASCII, consists of ‘6’ (36Hex) and ‘4’ (34Hex).

Character ‘0 1’ ‘2’ ‘3’ ‘q ‘5’ ‘6’ ‘7

ASCII code 30H 31H 32H 33H 34H 35H 36H 37H

Character ‘8’ ‘0’ ‘A ‘B’ ‘C ‘D’ ‘E’ ‘F’

ASCII code 38H 39H 41H 42H 43H 44H 45H 46H
RTU mode:

Each 8-bit data is the combination of two 4-bit hexadecimal characters. For example, 64

Hex.

J 2. Data Format
2.1 10-bit character frame (For 7-bit character):

(7.N.2 : Pr.92=0)

Start Stop | Sto
; 5 P
bit 0 1 2 3 4 6 bit bit
4— 7-bitcharacter ————»
— 10-bit character frame _—>
(7.E.1: Pr.92=1)
Sat o 1,2 3 4 5 6 FEven Stop
it parity  pjt
<4— 7-bitcharacter ———»
4+— 10-bit character frame e
(7.0.1:Pr.92=2)
Sé?'“‘ 0o 1 2 3 4 5 ¢ 0dd Stop
it parity : pijt

<4— 7-bitcharacter ————»

10-bit character frame

2.2 11-bit character frame (For 8-bit character):

—
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(8.N.2:Pr.92=3)
Sg‘;” 0o 1 2 3 4 5 6 7 fftop gftop
<4+— 8-data bits »
— 11-bits character frame »
( 8.E.1:Pr.92=4)
Séf;” o 1 2 3 4 5 i6 7 g;/ﬁg, gitfp
4— 8-data bits >
—— 11-bits character frame »
(8.0.1:Pr.92=5)
Sél‘f’t” o 1 2 3 4 5 6 7 I?;‘,jty gittop
<4— 8-data bits >
«— 11-bits character frame
3. Communication Protocol
3.1 Communication Data Frame:
STX | ADR | ADR | CMD | CMD 0 1 | ... N-1 N ETX | CHK | CHK
1 0 1 0 1 0
02H Address CMD Data characters 03H | Check Sum
3.2 ASCI| mode:
STX Start character: (3AH)
ADR 1
ADRO Communication address:
CMD 1 8-bit address consists of 2 ASCII codes
CMD 0
DATA (n-1) Contents of data:
______ n x 8-bit data consist of 2n ASCII codes.
DATA O n<25 maximum of 50 ASCII codes
LRC CHK 1 LRC check sum:
LRC CHK 0O 8-bit check sum consists of 2 ASCII codes
END 1 END characters:
END O END 1 = CR (ODH), END 0 = LF (0AH)
RTU mode:
START A silent interval of more than 10 ms
ADR Communication address: 8-bit address
CMD Command code: 8-bit command
DATA (n-1)
....... Contents of data: nx8-bit data, n<=25
DATAO
CRC CHK Low |CRC check sum:
CRC CHK High | 16-bit check sum consists of 2 8-bit characters
END A silent interval of more than 10 ms
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3.3 ADR (Communication Address)
Valid communication addresses are in the range of 0 to 254. An address equals to 0
means a broadcast to all AC drives (AMD) in the network. In this case, the AMD will
not reply to the master device.
For example, communication to AMD with address 16 decimal:
ASCII mode: (ADR 1, ADR 0)='1"’0" =>‘1"=31H, ‘0’=30H
RTU mode: (ADR)=10H
3.4 CMD (Command code) and DATA (data characters)
The format of data characters depends on the command code. The available command
codes are described as followed: Command code: 03H, read N words. The maximum
value of N is 12. For example, reading continuous 2 words from starting address 2102H
of AMD with address 01H.
ASCII mode:
Command message: Response message:
STX < STX N
ADR 1 ‘0 ADR 1 ‘0’
ADRO ‘1’ ADRO ‘1’
CMD 1 ‘0 CMD 1 ‘0
CMD O ‘3 CMD O ‘3
‘2 Number of data ‘0’
Starting data 1’ (Count by byte) ‘4
address ‘0’ Content of starting 1’
‘2 data address 7
‘0’ 2102H 7
Number of data ‘0’ ‘0’
(Count by word) ‘0 ‘0
2 Content of data ‘0’
LRC CHK 1 ‘D’ address 2103H 0
LRC CHK 0 7 ‘0
END 1 CR LRC CHK 1 ‘7
ENDO LF LRC CHK 0 1’
END 1 CR
ENDO LF
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RTU mode:

Command message: Response message:
ADR 01H ADR 01H
CMD 03H CMD 03H
Starting data 21H Number of data 04H

address 02H (Count by byte)

Number of data 00H Content of data 17H
(count by word) 02H address 2102H 70H
CRC CHK Low 6FH Content of data O00H
CRC CHK High F7H address 2103H O00H
CRC CHK Low FEH
CRC CHK High 5CH

Command code: 06H, write 1 word
For example, writing 6000(1770H) to address 0100H of AMD with address 01H.

ASCIl mode:
Command message: Response message:
STX o STX ‘:’
ADR 1 {0} ADR 1 ‘0
ADR 0O 1’ ADR 0O ‘1’
CMD 1 {0} CMD 1 ‘0
CMD O ‘6’ CMD O ‘6’
‘O’ ‘O,
1 Data address 1
‘O’ ‘O,
Data address ? (1)
‘7’ ‘7,
7 Data content =T
‘O) ‘O,
LRC CHK 1 7 LRC CHK 1 e
LRC CHK O 1’ LRC CHK O 1’
END 1 CR END 1 CR
END O LF END O LF
RTU mode:
Command message: Response message:
ADR 01H ADR 01H
CMD 06H CMD 06H
Data address 01H 01H
00H Data address 00H
Data content 17H Data content 17H
70H 70H
CRC CHK Low 86H CRC CHK Low 86H
CRC CHK High | 22H CRC CHK High | 22H
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3.5

CHK (check sum)

ASCIl mode:

LRC (Longitudinal Redundancy Check) is calculated by summing up, module 256, the
values of the bytes from ADR1 to last data character then calculating the hexadecimal
representation of the 2’s-complement negation of the sum.

For example, reading 1 word from address 0401H of the AC drive with address 01H

STX ‘:’
ADR 1 {0}
ADRO 1’
CMD 1 {0}
CMD 0 ‘3

Starting data ‘0’
address ‘q

0

o

0

0

Number of data 0
o

LRC CHK 1 ‘F
LRC CHK 0 ‘6’
END 1 CR
END O LF

RTU mode:

ADR 01H
CMD 03H
Starting address | 21H
02H
Number of data | OOH
(count by word) | 02H
CRC CHK Low | 6FH
CRC CHK High | F7H

01H+03H+04H+01H+00H+01H=0AH, the
2’s-complement negation of 0AH is F6H.

CRC (Cyclical Redundancy Check) is calculated by the following steps:
Load a 16-bit register (called CRC register) with FFFFH.

Exclusive OR the first 8-bit byte of the command message with the low order byte of
the 16-bit CRC register, putting the result in the CRC register.

Shift the CRC register one bit to the right with MSB zero filling. Extract and examine

Step 1:
Step 2:

Step 3:

Step 4:

the LSB.

If the LSB of CRC register is 0, repeat step 3, else Exclusive or the CRC register with
the polynomial value AOO1H.
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Step 5: Repeat step 3 and 4 until eight shifts have been performed. When this is done, a
complete 8-bit byte will have been processed.
Step 6: Repeat steps 2 to 5 for the next 8-bit byte of the command message.

Continue doing this until all bytes have been processed. The final contents of the CRC
register is the CRC value. When transmitting the CRC value in the message, the upper
and lower bytes of the CRC value must be swapped, i.e. the lower order byte will be
transmitted first.

The following is an example of CRC generation using C language. The function takes two
arguments:

Unsigned char* data < a pointer to the message buffer
Unsigned char length € the quantity of bytes in the message buffer

The function returns the CRC value as a type of unsigned integer.
Unsigned int crc_chk(unsigned char* data, unsigned char length){
int j;
unsigned int reg_crc=0xFFFF;
while(length--){
reg_crc = *data++;
for(j=0;j<8;j++ )
if(reg_crc & Ox01){ /* LSB(b0)=1 */
reg_crc=(reg_crc>>1) * 0xA001;
telsef
reg_crc=reg_crc >>1;

}

return reg_crc;

}
3.6 Address list:

The contents of available addresses are shown as below:

Content Address Functions
AC drive 00nnH | 00 means parameter group, nn means parameter number, for
Parameters example, the address of Pr.100 is 0064H. Referencing to

chapter 5 for the function of each parameter. When reading
parameter by command code 03H, only one parameter can be
read at one time.
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Content Address Functions
00: No function
. 01: Stop
Bit 0-1 10: Run
11: Jog + Run
2000H Bit 2-3 Reserved
00: No function
Command . 01: FWD
Read/Write Bit 4-5 10: REV
11: Change direction
Bit 6-15 Reserved
2001H | Freq. command
Bit 0 1: EF (external fault) on
2002H | Bit 1 1: Reset
Bit 2-15 Reserved
Error code:
00: No errors occurred
01: Over-current (oc)
03: Overheat (oH)
04: Drive overload (oL)
: 05: Motor overload1 (oL1)
StaR“e‘:dmoon'wor 06: External fault (EF)
07: CPU failure (cF1)
08: CPU or analog circuit failure (cF3)
09: Hardware protection failure (HPF)
2100H 10: Current exceeds 2 times rated current during accel (ocA)
11: Current exceeds 2 times rated current during decel (ocd)
12: Current exceeds 2 times rated current during steady state
operation (ocn)
13: Ground Fault (GF)
14: Low voltage (Lv)
15: Reserved
16: CPU failure 1 (cF2)
17: Base block
18: Overload (oL2)
19: Auto accel/decel failure (cFA)
20: Software protection enable (codE)
Status of AC Drive
00: RUN LED light off, STOP LED light up
Bit 0-1 01: RUN LED blink, STOP LED light up
10: RUN LED light up, STOP LED blink
2101H 11: RUN LED light up, STOP LED light off
Bit2 |01: Jog active
00: REV LED light off, FWD LED light up
Bit 3-4 01: REV LED blink, FWD LED light up
10: REV LED light up, FWD LED blink
11: REV LED light up, FWD LED light off
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Content Address Functions
Bit 5-7 |Reserved
Bit 8 |1: Main freq. Controlled by communication

Bit 9 |1: Main freq. Controlled by external terminal

Bit 10 |1: Operation command controlled by communication

Bit 11 |1: Parameters have been locked
Bit 12 |0: Stop 1: Run
Bit 13 |1: Jog command
Bit 14-15|Reserved
2102H | Frequency command F (XXX.XX)
2103H | Output Frequency H (XXX.XX)
2104H | Output Current A (XXX.X)
2105H | DC-BUS Voltage U (XXX.X)
2106H | Output Voltage E (XXX.X)
2107H | Step number of Multi-Step Speed Operation (step)
2108H | Time of PLC Operation (sec)
2109H | Value of External Trigger (count)
210AH | The Correspondent Value of Power Factor (XXX.X)
210BH | Pr.65 X Low word of H (XXX.XX)
210CH | Pr.65 X High word of H (XXX.XX)
210DH | AC Drive Temperature (XXX.X)
210EH | PID Feedback Signal (XXX.XX)
210FH | PID Target Value (XXX.XX)
2110H | AC Drive Mode Type Information

3.7 Communication program of PC:
The following is a simple example of how to write a communication program for Modbus

ASCII mode on a PC by C language.

#include<stdio.h>
#include<dos.h>
#include<conio.h>
#include<process.h>
#define PORT 0x03F8 /* the address of COM1 */
/* the address offset value relative to COM1 */
#define THR  0x0000
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#define RDR 0x0000

#define BRDL 0x0000

#define IER  0x0001

#define BRDH 0x0001

#define LCR 0x0003

#define MCR 0x0004

#define LSR  0x0005

#define MSR  0x0006

unsigned char rdat[60];

/* read 2 data from address 2102H of AC drive with address 1 */
unsigned char tdat[60]={"','0",'1",'0",'3",'2','1",'0",’2", '0','0",'0",'2",'D",'7","\r',"\n'};

void main()}{
int i;
outportb(PORT+MCR,0x08); [* interrupt enable */
outportb(PORT+IER,0x01); [* interrupt as data in */

outportb(PORT+LCR,(inportb(PORT+LCR) | 0x80));
/* the BRDL/BRDH can be access as LCR.b7==1*/
outportb(PORT+BRDL,12); /* set baudrate=9600,
12=115200/9600%/
outportb(PORT+BRDH,0x00);
outportb(PORT+LCR,0x06); [* set protocol, <7,N,2>=06H
<7,E,1>=1AH, <7,0,1>=0AH
<8,N,2>=07H, <8,E,1>=1BH
<8,0,1>=0BH */
for(i=0;i<=16;i++){
while(!(inportb(PORT+LSR) & 0x20)); /* wait until THR empty */
outportb(PORT+THR tdat[i]); /* send data to THR */
}
i=0;
while('kbhit()){
if(inportb(PORT+LSR) & 0x01){ /* b0==1, read data ready */
rdat[i++]=inportb(PORT+RDR); /* read data form RDR */

}oo} }
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JAK M Accel 1 to Accel 2 Frequency Transition Factory Setting: 0.00
AW Decel 1 to Decel 2 Frequency Transition Factory Setting: 0.00
Settings 0.01 to 400.0 Hz Unit: 0.10 Hz

0.00 disable

These functions are used to change acceleration or deceleration depending on attained
frequency and not by closing contacts on the external terminals. The priority of this
parameter is higher than the time of Accel/Decel 1 and Accel/Decel 2.

mAuto energy-saving Factory Setting: 00
Settings 00 Disable auto energy-saving operation

01 Enable auto energy-saving operation

When this function is enabled, the AC drive operates at full voltage during speed changes.
At the constant speed periods, drive calculates the optimal output voltage value for the
load and may get it reduced up to 30% below the Maximum Output Voltage.

Output Voltage
100% |

TO% [~ S ~ With energy-saving enabled, the

- drive automatically adjust the output
- voltage based on the output power

- level. The maximum output voltage

- reduction is 30%.

Output voltage

Frequency base

mCount Down Completion Factory Setting: 00
Settings 00 to 9999

This parameter defines the top count value for the VFD-M internal counter. Please also
see Pr.45 and Pr.46 (setting 13). Counting is incremented when the Multi-Function Input
Terminal M1 or M2, makes a low-to-high transition. Upon completion of the count, either

Multi-Function Output Terminal (MO1) or the Multi-Function Relay Contact (RA, RB) will
close.
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R V@ Preset Count Down Completion Factory Setting: 00
Settings 00 to 9999

This parameter sets a preliminary count value for the internal counter. Counter is
incremented by a low-to-high transition on one of the programmed Multi-Function Input
Terminals: M1 or M2 (see Pr.44 or Pr45, setting 14). Count starts at 01. Upon
completion the selected Multi-Function Output Terminal will close. Preliminary Count
could be used to initiate an external event before the “terminal count” is reached. (See
Pr.38, 39, 40, 41, 42, 45, and 46 for further details.)

&Il Total Time Count from Power On (Days) Read Only
Settings 00 to 65535 days
MTotal Time Count from Power On (Minutes) Read Only

Settings 00 to 1440 minutes

msmware Version Read Only

This parameter shows the software version for the AC motor drive.

mAuto Acceleration/Deceleration Factory Setting: 00

Settings 00 Linear acceleration/deceleration

01 Auto acceleration, linear deceleration
02 Linear acceleration, auto deceleration
03 Auto acceleration/deceleration

Auto acceleration/deceleration (Please refer to Accel/Decel time
setting at parameter Pr.10-Pr.13)

04

L When this parameter is set to 03, the AC drive will accel/decel in the fastest and
smoothest possible way by automatically adjusting the accel /decel time.

B

This parameter provides five modes to choose:
00 Linear acceleration and deceleration (operation by Pr.10, Pr.11, or Pr.12, Pr.13
acceleration/deceleration time)

01 Automatic acceleration, linear deceleration (Operation by automatic
acceleration, Pr.11 or Pr.13 deceleration time).

02 Linear acceleration and automatic deceleration (Operation by automatic
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deceleration time, Pr.10 or Pr.12 acceleration time).

Automatic acceleration, deceleration (Operation by AC drive auto adjustable

03
control)

If this parameter is set to 04, Accel/Decel time will be equal to or more than

04 parameter Pr.10 ~Pr.13.

L) This parameter should not be used when a braking unit is installed.

mAuto Voltage Regulation (AVR) Factory Setting: 00
Settings 00 AVR function enabled
01 AVR function disabled
02 AVR function disabled when stop

03 AVR function disabled for deceleration

L AVR function automatically regulates the AC drive output voltage to the Maximum Output
Voltage (Pr.03). For instance, if Pr.03 is set at 200 VAC and the input voltage varies
from 200V to 264VAC, then the Maximum Output Voltage will automatically be regulated
to 200 VAC.

L When the AVR function is disabled, the Maximum Output Voltage follows the variations of
the input voltage (180V to 264 VAC).

Selecting program value 2 enables the AVR function and also disables the AVR function
during deceleration. This offers a quicker deceleration.

B

Auto Tune Motor parameters Factory Setting: 00
Settings 00 Disable
01  Auto tune for R1
02 Auto tune for R1 + No Load testing

L For Auto Tune, set Pr.103 to 01 or 02 and press the RUN key. When it is set to 02, motor
should have no load.

m R1 Value Factory Setting: 00

Settings 00 to 65535mQ

L As an option to Auto Tune, this parameter inputs the motor resistance.
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mControl Mode Factory Setting: 00

Settings 00 V/F Control

01 Sensor-less Control

m Rated Slip Factory Setting: 3.0

Settings 0.00 to 10.00 Hz Unit: 0.01Hz

L Example of Slip calculation: The rated speed of 4 poles/3 ¢/ 60Hz/ 220V on the
nameplate is 1710RPM. The rated slip is then: 60-(1710/(120/P))=3Hz. (being P the
number of poles)

Settings 5 to 9999 Unit: 2ms

@l \/ector Voltage Filter Factory Setting: 10

DN Vector Slip Compensation Filter Factory Setting: 50

Settings 25 to 9999 Unit: 2ms

L This parameter sets the low-pass filter in vector control.
L Example: Pr. 107 = 10 X 2ms =20ms, Pr. 108 = 50 X 2 ms =100ms.

MSelection for Zero Speed Control Factory Setting: 00

Settings 00 No output
01 Control by DC voltage

This parameter is used to select the control method at zero speed. If set to 01, the
voltage in Pr.110 is used for holding torque.

MVoltage of Zero Speed Control Factory Setting: 5.0
Settings 0.0 to 20.0 % of Max. output voltage (Pr.05) Unit: 0.1%

This parameter should be used in conjunction with Pr.109.

L Example: if Pr.05 = 100 and this parameter is set to 20.0, the level of output voltage is
100 X 20.0% = 20.

MDeceleration S Curve Factory Setting: 00
Settings 00 to 07
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L When this parameter is set differently to zero, it selects a deceleration S-curve and
overrides Pr.14. Otherwise, Pr.14 sets the deceleration S-curve.

Note: From the diagram shown below, the original setting accel/decel time will be for
reference when the function of the S-curve is enabled. The actual accel/decel time will
be determined based on the S-curve selected (1 to 7).

MExternal Terminal Scanning Time Factory Setting: 01

Settings 01 to 20 Unit: 2msec

L This function screens the signal on I/O terminals for CPU malfunctions due to external
transients. A setting of 02, makes the scanning time to be 2 x 2 = 4 msec.

L) Set Pr.77 to 02 before changing settings in Pr.112.

AN EN Restart Method after Fault (oc, ov, BB) Factory Setting: 01

Settings 00 None speed search

01 Continue operation after fault speed search from speed reference

02 Continue operation after fault speed search from Minimum speed

This parameter is used to select the restart method after certain faults.

MCooling Fan Control Factory Setting: 02
Settings 00 Fan Off when the drive stop after 1 Min

01 AC Drive Runs and Fan On, AC Drive Stops and Fan Off

02 Always Run
03 Reserved

MPID Set Point Selection Factory Setting: 00
Settings 00 Disable
01 Keypad (based on Pr.00 setting)
02 AVI (external 0-10V)
03 ACI (external 4-20mA)
04 PID set point (Pr.125)
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+ o
+ Upper Bound H Limit of PID| | one Timel Frequency
Ta\;‘gleut:d "Q’V P —0) I of Integral Output =9 Delay | Command
. Pr.117 Pr.118]  |value + Frequency Pr.121
Pr.120 Pr.122
D
Pr.119
Definition of Selection of
Detection Value Detection value
L P F <— AVI(Pr.128~Pr.130) < 116
Pr.135 ACI(Pr.131~Pr.133) Pr.
MPID Feedback Terminal Selection Factory Setting: 00

Settings 00 Input positive PID feedback, PV from AVI (0 to 10V)
01 Input negative PID feedback, PV from AVI (0 to 10V)
02 Input positive PID feedback, PV from ACI (4 to 20mA)
03 Input negative PID feedback, PV from ACI (4 to 20mA)

[ Select an input terminal to be the PID feedback. Please verify the PID feedback position
is different from the Frequency Set Point position.
L) Negative feedback = positive targeted value — detective value. Positive feedback =
negative targeted value + detective value.
M kW Proportional Gain (P) Factory Setting: 1.0
Settings 0.0 to 10.0
L This parameter determines the feedback loop Gain. If the gain is large, the response

B

will be strong and immediate (If the gain is too large, vibration may occur). If the gain is
small, the response will be weak and slow.

When 1=0.0 and D=0.0, it is only used for proportional control.

m Integral Time (I) Factory Setting: 1.00

Settings 0.01 to 100.00 sec Unit: 0.01sec
0.00 disable

This parameter determines the speed of response for the PID feedback loop. If the
integral time is long, the response will be slow. If the integral time is short, the response
will be quick. Be careful not to set (I) too small, since a rapid response may cause
oscillation in the PID loop.
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mmfferential Time (D) Factory Setting: 0.00
Settings 0.00 to 1.00 sec Unit: 0.01sec

This parameter determines the damping effect for the PID feedback loop. If the
differential time is long, any oscillation will quickly subside. If the differential time is short,
the oscillation will subside slowly.

Mmtegration’s Upper Bound Frequency Factory Setting: 100 %
Settings 00 to 100 %

L This parameter determines the integration’s upper frequency limit while operating in the
PID feedback loop. (Limit = Pr.03xPr.120). During a fast Integration response, it is
possible for the frequency to surpass a reasonable point. This parameter will help limit
this frequency spike.

MOne-Time Delay Factory Setting: 0.0
Settings 0.0 to 2.5 sec Unit: 0.1sec
0.0 disable

L PI Control: When controlled by P action only, deviations cannot be eliminated entirely.
To eliminate residual deviations, the P + | control is generally utilized. If Pl is used, it
could eliminate the deviation caused by set-point changes and external interferences.
However, if the I-action is excessively powerful, it will delay the response to the variation.
The P-action could solely be used on a loading system that possesses integral
components.

L PD Control: when a deviation occurs, the system immediately generates some
operational load that is greater than the single load generated by the D-action in order to
restrain the increment of the deviation. If the deviation is small, the effectiveness of the
P-action decreases as well. In some cases, control systems include integral component
loads, which are controlled by the P action only, and sometimes, if the integral component
is functioning, the whole system will be vibrating. In such cases, a PD control could be
used to lower the P-action’s vibration and to stabilize the system. In other words, this
control is good for use if the loads have no braking functions over the process.

B

PID Control: Uses the I-action to eliminate the deviation and the D-action to restrain the
vibration, and combine with the P action to construct the PID control. The PID control
method normally determines a control process with no deviations, high accuracy and
very stable.
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MPID Frequency Output Command limit Factory Setting: 00
Settings 00 to 110 %

This parameter sets a limit of the PID Command frequency. If this parameter is set to
20%, then the maximum output frequency for the PID operation will be (20% x Pr.01-00).

m Feedback Signal Detection Time Factory Setting: 60.0
Settings 0.1 to 3600 sec Unit: 0.1sec
0.0 disable

L This parameter defines the detection time for the loss of a feedback analog signal. The
drive will follow the operating procedure programmed in Pr.124 if the feedback signal is
lost for more than the time set in Pr.123.

m Feedback Signal Fault Treatment Factory Setting: 00

Settings 00 Warning and RAMP to stop
01  Warning and COAST to stop

L This parameter selects the operation of the drive upon a loss of the PID feedback signal.

MSource of PID Set point Factory Setting: 0.00
Settings 0.00 to 400.0Hz

L This parameter is used in conjunction with Pr.115 (04) to input a set point in Hz.

MPID Offset Level Factory Setting: 10.0
Settings 1.0 t0 50.0 %

L This parameter is used to set the offset between set point and feedback.

V¥l Detection Time of PID Offset Factory Setting: 5.0
Settings 0.1 to 300.0 sec

L) This parameter is used to set the detection time of PID offset.

MMinimum Reference Value Factory Setting: 0.0
Settings 0.0to 10.0V Unit: 0.1V
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This parameter is used to set the AVI input voltage that corresponds to minimum
frequency.

MMaximum Reference Value Factory Setting: 10.0
Settings 0.0to 10.0 V

L  This parameter is used to set the AVI input voltage that corresponds to maximum

frequency.
@ E{I] Invert Reference Signal AVI (0-10V) Factory Setting: 00
Settings 00 Not Inverted

01 Inverted

L If this parameter is set to 01, the reference signal is inverted: OV corresponds to 60Hz in
Pr.128 and 10V corresponds to OHz in Pr.129.

Minimum Reference Value (0-20mA) Factory Setting: 4.0
Settings 0.0 to 20.0mA Unit: 0.1mA
L  This parameter is used to set the ACI input frequency that corresponds to minimum
frequency.
Maximum Reference Value (0-20mA) Factory Setting: 20.0
Settings 0.0 to 20.0mA Unit: 0.1mA
This parameter is used to set the ACI input frequency that corresponds to maximum
frequency.
Inverts Reference Signal (0-20mA) Factory Setting: 00
Settings 00 Not Inverted
01 Inverted
L If this parameter is set to 01, 4mA corresponds to OHz in Pr.132, and OmA corresponds to
60Hz in Pr.131.
L The main purpose for Pr.128-Pr.133 is to allow changes in the output frequency when

setting the analog frequency or PID feedback control per the feedback sensor. For

example, if the feedback sensor inputs 4mA-20mA but the output frequency from drive

that user needs is 5SmA-18mA, then user could set Pr.131 to 5mA and Pr.132 to 18mA.
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Analog Input Delay Filter for Set Point Factory Setting: 50
Settings 00 to 9999 Unit: 2ms
Analog Input Delay Filter for Feedback Signal Factory Setting: 5
Settings 00 to 9999 Unit: 2ms

L  These two parameters are used to set the analog input delay filter in set point or
feedback signal.

MSleep Period Factory Setting: 0.0

Settings 0.0 to 6550. sec Unit: 0.1sec
Sleep Frequency Factory Setting: 0.0

Settings 0.00 to 400.0 Hz Unit: 0.10Hz
MWake Up Frequency Factory Setting: 0.0

Settings 0.00 to 400.0 Hz Unit: 0.10Hz

L These parameters determine the sleep functions of the AC drive. If the command
frequency falls below the sleep frequency, for the specified time in Pr.136, then drive
output is turned off until the command frequency rises above Pr.138. Please see the
below diagram.

Frequency Command
Pr.138 N _

Wake Up_ -
Frequency
Pr.137 —-====--- x
Sleep N :
Frequency N I
e oo P —a | OHz
| — Sleep Period —>! i
Pr. 136
MTreatment for Counter Attained Factory Setting: 00

Settings 00 Continue Operation
01 Stop Immediately and display E.F.

This parameter sets the procedure for the AC drive to follow once the internal counter
attains the setting value in Pr.96.
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MExternal Up/Down Selection Factory Setting: 00
Settings 00 Fixed Mode (keypad)

01 By Accel or Decel Time

L This parameter is used to change the Master Frequency externally with the Multifuction
Input Terminals. If any two parameters in the group Pr.39-Pr.42 are set to 14 and 15, and
Pr.140 is set to 01, the up/down frequency operation is initiated as the contact closes and
according to the time of acceleration/deceleration.

MSave Frequency Set Point Factory Setting: 01
Settings 00 Not Save
01 Save

L This parameter is used to save the frequency setting before powering off.

MSecond Source of Frequency Command Factory Setting: 00
Settings 00 Keypad Up/Down
01 AVI(0-10V)
02 ACI (4-20mA)
03 RS485

04 Keypad Potentiometer

L This parameter changes the source for frequency command by using any Multifunction
Input (Pr.39-Pr.42, setting= 28).

MSoftware Braking Level Unit: OV

Settings 230V series 370 to 450 Vdc Factory setting: 380.0
460V series 740 to 900 Vdc Factory setting: 760.0

This parameter sets the level for the dynamic braking to operate. The setting value must
be higher than the steady-state DC BUS Voltage to prevent the braking transistor from
having a 100%-duty. At 100% duty the transistor and resistor will most likely fail.

MAccumulative Motor Operation Day Read Only
Settings 00-65535 Days
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MAccumulative Motor Operation Time (Min.) Read Only
Settings 00-1440 Minutes

These parameters display accumulative time of motor operation. They will not reset to
zero due to parameter reset to factory and will not re-calculate if the 65535 days limit is

exceeded.
mune Start Lockout Factory Setting: 00
Settings 00 Disable

01 Enable

L) when Line Start Lockout is disabled (also known as Auto-Start), the drive will start when
powered-up with run commands applied. To start in Line Start Lockout mode, the AC
drive must see the run command go from stop to run after power up. When enabled, the
AC drive will not start when powered up if run commands were applied.

V- Y8 Decimal Number of Accel / Decel Time Factory Setting: 00

Settings 00 One Decimal
01 Two Decimals
L It sets the number of decimals in the accel/decel time. It can be used for Acceleration /

Deceleration Time 1, Acceleration / Deceleration Time 2 and JOG Acceleration /
Deceleration Time.

M V-3 Number of Motor Poles Factory Setting: 04
Settings 02 to 20

Gear Ratio for Simple Index Function Factory Setting: 200
Settings 4 to 1000

Index Angle for Simple Index Function Factory Setting: 180.0
Settings 00.0 to 360.0

Deceleration Time for Simple Index Function Factory Setting: 0.00
Settings 0.00 to 100.00 sec
0.00 Disable

This parameter should be used with Pr. 39-Pr.42 (setting 31).
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Example:
Frequency
<«— Proximity Sensor Actives
«— Stop Command Actives
» Time
—
Signal of Zero te is uncertainty, it is the time from the stop
command ON to the proximity sensor trigged.
At =Pr. 151
@ Pr. 150=270.0°
MSkip Frequency Width Factory Setting: 0.00
Settings 0.00 to 400.00Hz
MBias Frequency Width Factory Setting: 0.00

Settings 0.00 to 400.00Hz

L Frequency of A top point Fy,= master frequency F + Pr.152 + Pr.153.
L Frequency of A down point Fg4own= master frequency F — Pr.152 — Pr.153.

Fup

Double Pr. 153

I
|
|
|
|
|
|

Master Pr.10,12

Frequency/

\
Pr.11,13

—————————>

Fdown
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m Reserved

4 &Y Compensation Coefficient for Motor Instability ~ | Factory Setting: 0.0
Settings 0.1 to 5.0 (recommended setting 2.0)
0.0 Disable

This parameter is used to improve a condition of unstable current in any specific area.
For higher frequencies, you can adjust this parameter to 0.0, and increase the setting
value in Pr.155 for 30HP and above (a setting of 2.0 is recommended).

MCommunication Response Delay Time ~ | Factory Setting: 0
Settings 0 to 200 (x500us)

This parameter is used to set communication response delay time. If you set Pr. 156 to 1
the communication response delay time will be 1 X 500us=500us, set Pr. 156 to 2 the
communication response delay time will be 2 X 500us=1000ys.

4 YA Communication Mode Selection ~ | Factory Setting: 1
Settings 0: Delta ASCII
1: MODBUS

L  This parameter is to select the communication mode, 0 is the existed Delta ASCII
communication mode, whereas 1 is to select MODBUS mode.
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CHAPTER 6 MAINTENANCE AND INSPECTIONS

Modern AC drives are based on solid state electronics technology, preventive maintenance is
required to operate this AC drive in its optimal condition, and to ensure a long life. It is
recommended to perform a monthly check up of the AC drive by a qualified technician.
Before the check up, always turn off the AC Input Power to the unit. Wait at least 2 minutes
after all display lamps have gone out, and then confirm that the capacitors have fully
discharged by measuring the voltage between B1 and Ground using a multi meter set to
measure DC.

Periodic Inspection:

Basic check up items to detect if there were any abnormality during the operation.

o0 R wN

Whether the motors are operating as expected.
Whether the installation environment is abnormal.

Whether the cooling system is operating as expected.

Whether any irregular vibration or sound occurred during the operation.
Whether the motors are overheated during the operation.

Always check the input voltage of the AC drive with Voltmeter.

Periodic Maintenance

o ~ b

WARNING! Disconnecting AC power before processing!
Tighten and reinforce the screws of the AC drive if necessary because they might loose
due to the vibration or temperature changes.
Whether the conductors or insulators were corroded and damaged.
Check the resistance of the insulation with Mega-ohm meters.
Often check and change the capacitors and relays.
If use of the AC drive is discontinued for a long period of time, turn the power on at least
once every two years and confirm that it still functions properly. To confirm functionality,
disconnect the motor and energize the AC drive for 5 hours or more before attempting to
run a motor with it.
Clean off any dust and dirt with a vacuum cleaner. Place special emphasis on cleaning
the ventilation ports and PCBs. Always keep these areas clean, as accumulation of dust
and dirt can cause unforeseen failures.
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CHAPTER 7 TROUBLESHOOTING AND FAULT INFORMATION

The AC drive has a comprehensive fault diagnostic system that includes several different
alarms and fault messages. Once a fault is detected, the corresponding protective functions
will be activated. The following faults are displayed as shown on the AC drive digital keypad
display. The three most recent faults can be read on the digital keypad display by viewing
Pr.73 to Pr.75

NOTE: faults can be cleared by resetting at the keypad or with Input Terminal.

Common Problems and Solutions:

Fault
Name

Fault Descriptions Corrective Actions

1. Check whether the motors horsepower
corresponds to the AC drive output power.

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

3. Increase the Acceleration time (Pr.10,
Pr.12).

4. Check for possible excessive loading
conditions at the motor.

The AC drive detects an
abnormal increase in current.

oC

5. If there are any abnormal conditions when
operating the AC drive after short-circuit
being removed, it should be sent back to
manufacturer.

1. Check whether the input voltage falls within
the rated AC drive input voltage.

2. Check for possible voltage transients.

The AC drive detects thatthe | 3. Bus over-voltage may also be caused by
000 | DC bus voltage has exceeded motor regeneration. Either increase the
its maximum allowable value. decel time or add an optional braking
resistor.

4. Check whether the required braking power is
within the specified limits.
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Fault . . .
Name Fault Descriptions Corrective Actions
1. Ensure that the ambient temperature falls
within the specified temperature range.
2. Make sure that the ventilation holes are not
« LV | The AC drive temperature obstructed.

LIV | sensor detects excessive heat. | 3. Remove any foreign objects on the heatsinks
and check for possible dirty heat sink fins.

4. Provide enough spacing for adequate
ventilation.
The AC drive detects that the . o

] Check whether the input voltage falls within the

N DC bus voltage has fallen below .

- '’ | . . rated AC drive’s input voltage.

its minimum value.
The AC drive detects excessive
drive output current. 1. Check whether the motor is overloaded.
] Note: The AC drive can 2. Reduce torque compensation setting as set

LY | withstand up to 150% of the in Pr.54.

rated current for a maximum of | 3. Increase the AC drive’s output capacity.
60 seconds.

1. Check for possible motor overload.

2. Check electronic thermal overload setting.

‘-"' : Internal electronic overload trip 3. Increase motor capacity.

- 4. Reduce the current level so that the drive
output current does not exceed the value set
by the Motor Rated Current Pr.52.

Motor overload. Check the 1. Reduce the motor load.
1 | parameter settings (Pr60to | 2 Adjust the over-torque detection setting to an
Pr.62) appropriate setting.
Over-current during 1. Check for possible poor insulation at the
acceleration: output line.
- 1. Short-circuit at motpr output. 2. Decrease the torque boost setting in Pr.54.
e '-: 2. Torque boost too high.

-’ ‘e 3. Acceleration time too short. 3. Increase the acceleration time.

4. AC drive output capacity is | 4. Replace with the AC drive with one that has a
too small. higher output capacity (next HP size).
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Fault

Name Fault Descriptions Corrective Actions
Over-current during 1. Check for possible poor insulation at the
deceleration: output line.

— _ | 1. Short-circuit at motor output. 5 | the deceleration
OC O 2 Deceleration time too short. | < 'Ncrease the deceieration time.

3. AC drive output capacity is | 3. Replace with the AC drive with one that has a
too small. higher output capacity (next HP size).

Over-current during steady state

operation: 1. Check for possible poor insulation at the
1. Short-circuit at motor output line.
‘:": "' 9 gﬂ?&gn increase in 2. Check for possible motor stall.
motor loading. 3. Replace with the AC drive with one that has a
3. AC drive output higher output capacity (next HP size).

capacity is too small.

1. Switch off power supply.

™ | Internal memory IC can not be |2. Check whether the input voltage falls within
!| programmed. the rated AC drive input voltage.

3. Switch the AC drive back on.

1. Check the connections between the main

i 2| Internal memory IC can not be control board and the power board.

CIr(C|read.
2. Reset drive to factory defaults.
]
V000 Hardware protection failure Return to the factory.
COdE Software protection failure Return to the factory.
1. Switch off power supply.
I )| Drive’s internal circuitry 2. Check whether the input voltage falls within
LV Jlabnormal the rated AC drive input voltage. Switch on

the AC drive.

‘- ‘- The external terminal EF-GND | When external terminal EF-GND is closed, the
0§ |goes from OFF to ON. output will be turned off (under N.O. E.F.).
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AAELTJ VFD-M Series

Fault L . .
Name Fault Descriptions Corrective Actions
- - Don’t use the function of auto acceleration/
= L LY Auto accel/decel failure
_r deceleration.
Ground fault :
The AC drive output is abnormal.
When the output t.ermllnal is | Ground fault
grounded (short circuit current is 1. Check whether the IGBT power module is
i~ ¢ i— | 90% more than the AC drive
— damaged.
U ated current), the AC drive
’ 2. Check for possible poor insulation at the
power module may be damaged. :
output line.
The short circuit protection is
provided for AC drive protection,
not user protection.
1. Check the connection between the AC drive
' Communication Error and computer for loose wires.
L L 1| Please refer to Pr.92. 2. Check if the communication protocol is
properly set.
External Base Block. . When the external input terminal (base-block)
‘l_"l_‘ AC drive output is turned off. is active, the AC drive output will be turned off.
- . Disable this connection and the AC drive will
begin to work again.
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ABELTA VFD-M Series

CHAPTER 8 SUMMARY OF PARAMETER SETTINGS

#: The parameter can be set during operation

Parameter Explanation Settings Fsa;tt‘l’r% Customer
00: Master frequency determined by
digital keypad (LC-MO2E)
01: Master frequency determined by 0 to
+10 V input on AVI terminal with
jumpers
Source of 02: Master frequency determined by 4 to
Pr.00 | Frequency 20mA input on ACI terminal with 00
Command : P
jumpers
03: Master frequency determined by
RS-485 Communication port
04: Master frequency determined by
potentiometer on digital keypad
00: Operation determined by digital
keypad
01: Operation determined by external
control terminals, keypad STOP is
effective
02: Operation determined by external
P Source of Operation | control terminals, keypad STOP is
r.01 . . 00
command ineffective
03: Operation determined by RS-485
communication port, keypad STOP is
effective
04: Operation determined by RS-485
communication port, keypad STOP is
ineffective
00: Ramp stop
Pr.02 | Stop Method 01: Coast Stop 00
pr.o3 | Maximum Qutput | 54 44 5 400.0 Hz 60.00
Frequency
Maximum Voltage
Pr.04 | Frequency (Base 10.00 to 400.0Hz 60.00
Frequency)
Pr.o5 Maximum Output 230V: 0.1 to 255.0V 220.0
Voltage (Vmax) 460V: 0.1 to 510.0V 440.0
Pr.06 | Mid-point Frequency | 0.10 to 400.0Hz 1.50
: : 230V: 0.1 to 255.0V 10.0
Pr.07 | Mid-point Voltage 460V 0.1 to 510.0V 550
Pr.08 ﬁ”r'e”c']m“m Outeut 15 10 to 20.00Hz 1.50
prog | Minimum Output 230V: 0.1 to 255.0V 10.0
Voltage 460V: 0.1 to 510.0V 20.0
X | Pr.10 | Acceleration Time 1 | 0.1 to 600.0 sec or 0.01 to 600.0 sec 10.0

DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED
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AAELTJ VFD-M Series

Parameter Explanation Settings Fsa(;tt?rg Customer
4 Pr.11 Deceleration Time 1 | 0.1 to 600.0 sec or 0.01 to 600.0 sec 10.0
4 Pr.12 | Acceleration Time 2 | 0.1 to 600.0 sec or 0.01 to 600.0 sec 10.0
4 Pr.13 | Deceleration Time 2 | 0.1 to 600.0 sec or 0.01 to 600.0 sec 10.0
Pr.14 | Accel S-curve 00 to 07 00
1 Pris %‘I’r?] eAcce'/ Decel 0.1 to 600.0 sec or 0.01 to 600.0 sec 10
X | Pr.16 | Jog Frequency 0.00 to 400.0 Hz 6.00
Y1 praz ;fé qStep Speed 0.00 to 400.0Hz 0.00
1 Pris i?gqsmp Speed 0.00 to 400.0Hz 0.00
1 Pri9 ﬁrr‘; qStep Speed 0.00 to 400.0Hz 0.00
Y1 Pra2o l‘ltrz (;S’tep Speed 0.00 to 400.0Hz 0.00
Y1 Pra EF’trZ qStep Speed 0.00 to 400.0Hz 0.00
Y1 praz Etrz qStep Speed 0.00 to 400.0Hz 0.00
#| pro3 | Tth Step Speed 0.00 to 400.0Hz 0.00
Freq.
Pr.o4 Reserve Operation 00: Enable REV operation 00
| Inhibition 01: Disable REV operation
00: Disable
Pr.25 gg’ee\;\;ggﬁge Stall 1 530v: 330 to 450 Vdc 390
460V: 660 to 900 Vdc
Over-current Stall .
) . 00: Disable
Pr.26 Prevention during 20% 0 200% 150
Acceleration
Over-current Stall )
) . 00: Disable
1
Pr.27 Preven_tlon during 20% 10 200% 50
Operation
Pr.o8 DC Braking Current 00 to 100 % 00
Level
pr.og | DCBrakingduring | 44550 sec 0.0
Start-up
pr.30 | DCBrakingduring | g 4595 0 sec 0.0
Stoppina
pr3q1 | Start-pointforDC | 4441 60.00 Hz 0.00
Braking

8-2
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AhELTA VFD-M Series

Parameter Explanation Settings Fsa(;tt?r% Customer
00: Stop operation after momentary
power loss
Momentary Power 01: Continues after momentary power
= : loss, speed search starts with Master
r.32 Loss Operation Fre 00
Selection quency
02: Continues after momentary power
loss, speed search starts with Minimum
output Frequency
Pr.33 Maximum Allqwable 0.3t0 5.0 sec 2.0
Power Loss Time
Base-Block Time for
Pr.34 Speed Search 0.3t0 5.0 sec 0.5
Maximum Current
Pr.35 | Level for Speed 30 to 200 % 150
Search
pr3e | opperBoundof g 40 17 16 400.0 Hz 400.0
Output Frequency
pr.37 | Lower Bound of 0.00 Hz to 400.0 Hz 0.00
Output Frequency
00: MO: FWD/STOP, M1: REV/STOP
Pr.38 Multi-function Input | 01: MO: RUN/STOP, M1: REV/FWD 00
’ Terminal (MO,M1) 02: MO, M1, M2: 3-wire operation control
mode
00: No Function
01: Output OFF (N.O.) (enabled when
running)
02: Output OFF (N.C.) (enabled when
running)
03: External Fault (normally open) N.O.
Multi-function Input 045 External Fault (normally close) N.C
Terminal (M2) 05: RES.ET
Pr.39 06: Multi-Step Speed Command 1 05
Multi-function Input 07: Mult?-Step Speed Command 2
Pr.40 Terminal (M3) 08: Multi-Step Speed Command 3
09: Jog Operation 06
Pr.41 Multi-function Input 10: Accel/Decel Speed Inhibit
Terminal (M4) 11: First or Second Accel/Decel Time 07
Pr.42 12: Base-block (B.B.) (N.O)
Multi-function Input 12 :Base-block (B.B.) (N.C) 08
Terminal (M5) : ncrease Master Frequency
15: Decrease Master Frequency
16: Run PLC Program
17: Pause PLC
18: Counter Trigger Signal
19: Counter Reset
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AAELTA VFD-M Series

Parameter

Explanation

Settings

Factory
Setting

Customer

20: No function

21: RESET command (N.C)

22: Control source: External Terminal

23: Control source: Keypad

24: Control source: Communication

25: Parameter Lock (Write disable, Read
is always 0)

26: PID Disable (N.O.)

27: PID Disable (N.C.)

28: Second Source for Frequency
Command

29: Forward (contact is open) / Reverse
(contact is close)

30: One-Shot PLC Run

31: Index input signal

32: Counter Incremented by Drive Output
Frequency

V4 Pr.43

Analog Output
Signal

00: Analog Frequency Meter (0 to
Maximum Output Frequency)

01: Analog Current Meter (0 to 250% of
the rated AC drive current)

02: Feedback signal (0 - 100%)

03: Output power (0 - 100%)

00

»| Pr.44

Analog Output Gain

00 to 200 %

100

Pr.45

Pr.46

Multi-Function
Output Terminal 1
(Photocoupler
output)

Multi-function Output
Terminal 2
(Relay Output)

00: AC Drive Operational

01: Maximum Output Frequency Attained
02: Zero Speed

03: Over-Torque Detection

04: Base-Block (B.B) Indication
05: Low Voltage Indication

06: AC Drive Operation Mode

07: Fault Indication

08: Desired Frequency Attained
09: PLC Program Running

10: PLC Program Step Completed
11: PLC Program Completed

12: PLC Operation Paused

13: Top Count Value Attained

14: Preliminary Counter Value Attained
15: Warning (PID feedback loss,
communication error)

16: Below the Desired Frequency
17: PID supervision

18: Over Voltage supervision

19: Over Heat supervision

20: Over Current stall supervision

00
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AhELTA VFD-M Series

Parameter Explanation Settings Fsa;tt?r% Customer
21: Over Voltage stall supervision
22: Forward command 00
23: Reverse command
24: Zero Speed (Includes Drive Stop)
x| Praz | Desired Frequency | 4 oq 45 400.0 Hz 0.00
Attained
Adjust Bias of
~ | Pr.48 | External Input 0.00 to 100.0% 0.00
Frequency
Potentiometer Bias | 00: Positive Bias
7| Pras Polarity 01: Negative Bias 00
~| prso | Potentiometer 0.10 to 200.0% 100.0
Frequency Gain
. 00: Reverse Motion Disabled in negative
Potentiometer bias
Pr.51 Reverse Motion 01: Reverse Motion Enabled in negative 00
Enable -
bias
4 Pr.52 | Motor Rated Current| 30.0% FLA to 120.0% FLA FLA
#| prs3 | Motor No-Load 00%FLA to 99%FLA 04°F
Current LA
Y| prs4 | Torque 00 to 10 00
Compensation
” Pr.55 | Slip Compensation | 0.00 to 10.00 0.00
Pr.56 | Reserved
Pr.57 | AC Drive Rated Current Display (unit: 0.1A) # #
00: Standard Motor (self cool motor)
Electronic Thermal 01: Inverter Motor (auxiliary cool fan on
Pr.58 02
Overload Relay motor)
02: Inactive
Electronic Thermal
»| Prb59 Motor Overload 30 to 300 sec 60
00: Over-Torque Detection Disable
01: Enabled during constant speed
operation until the allowable time for
detection (Pr.62) elapses.
02: Enabled during constant speed
Pr.60 SV?F-IOFQIL\j/Ie q operation and halted after detection. 00
etection Mode 03: Enabled during acceleration until
the allowable time for detection
(Pr.62) elapses.
04: Enabled during acceleration and
halted after detection.
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AAELTJ VFD-M Series

Parameter Explanation Settings Fsa;tt?r% Customer
pre1 | Qver-Torque 30 to 200 % 150
Detection Level
prg2 | Over-Torque 0.0 to 10.0 seconds 0.1
Detection Time
00: Decelerate to 0 Hz
Pr.63 Loss of ACI 01: Stop immediately and display "EF" 00
' (4-20mA) 02: Continue operation by last
frequency command
00: Display AC drive output Frequency
(Hz)
01: Display User-defined output
, Frequency (H*Pr.65)
X | Prea gsﬁgt%iﬂ][‘;dgs oy | 02: Output Voltage (E) 06
unct ISP1aY | 03: DC Bus Voltage (u_)
04: PV (i)
05: Display the value of internal counter
(c)
06: Display the setting frequency (F or
0=%)
07: Display the parameter setting (Pr.00)
08: Reserved
09: Output Current (A)
10: Display program operation (0.xxx),
Fwd, or Rev
» | Pr.65 | Coefficient K 0.01 to 160.0 1.00
Pree | communication )\ g0 t0400.0 Hz 0.00
Frequency
Pr.67 | Skip Frequency 1 0.00 to 400.0 Hz 0.00
Pr.68 | Skip Frequency 2 0.00 to 400.0 Hz 0.00
Pr.69 | Skip Frequency 3 0.00 to 400.0 Hz 0.00
Pr.70 | Skip Frequency Band| 0.00 to 20.00 Hz 0.00
: 01to 15
Pr.71 EWM Carrier The factory setting of VFDO75M3A is 15
requency 10
Auto Restart
00
Pr.72 Attempts after Fault 0010 10
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AhELTA VFD-M Series

Factory
Setting

Parameter Explanation Settings Customer

00: No fault occurred

01: Over-current (oc)
02: Over-voltage (ov

Pr.73 | Present Fault Record 03: Overheat (goH() ) 00

04: Overload (oL)

05: Overload 1 (oL1)

06: External Fault (EF)

07: CPU failure 1 (CF1)

08: CPU failure 3 (CF3)

Pr.74 Second Most Recent 09: Hardware Protection Failure (HPF) 00

Fault Record 10: Over-current during acceleration (oca)

11: Over-current during deceleration (ocd)

12: Over-current during steady state

operation (ocn)

13: Ground fault or fuse failure(GFF)

14: Low Voltage (not record)

15: 3 Phase Input Power Loss

Third Most Recent 16: EPROM failure (CF2)

Fault Record 17: External interrupt allowance(bb)

18: Overload (oL2)

19: Auto Adjustable accel/decel failure

(CFA)

20: CPU self detection failure (codE)

00: All parameters can be set/read

01: All parameters are read-only

Parameter Lock and 02-08: Reserved

Pr.76 Configuration 09: Resets all parameters to 50Hz factory | 00

Pr.75 00

defaults
10: Resets all parameters to 60Hz factory
defaults
Time for Auto Reset
Pr.77 | the Restart Times in| 0.1 to 600.0 sec 60.0
Abnormality
00: Disable PLC operation
01: Execute one program cycle
. 02: Continuously execute program cycles
Pr.78 I\Pﬂla(éeOperatlon 03: Execute one program cycle step by 00

step
04: Continuously execute one program
cycle step by step

00 to 127 00

PLC FWD/REV

Pr.79 Motion
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AAELTJ VFD-M Series

0.1 to 120.0 sec

Parameter Explanation Settings Fsa;tt?r% Customer
00: VFD004M21A, 21B/23A (230V 1¢/36
0.5HP)

01: VFD004M43B (460V 3¢ 0.5HP)

02: VFDOO7M21A, 21B/23A (230V 1¢/36
1.0HP)

03: VFD0O07M43B (460V 3¢ 1.0HP)

04: VFD015M21A, 21B/23A (230V 1¢/36
2.0HP)

Pr.80 | Model Number 05: VFD015M43B (460V 3¢ 2.0HP) #
06: VFD022M21A/21B/23A (230V 1¢/36
3.0HP)

07: VFD022M43B (460V 3¢ 3.0HP)
08: VFD037M23A (230V 3¢ 5.0HP)
09: VFD0O37M43A (460V 3¢ 5.0HP)
10: VFD055M23A (230V 3¢ 7.5HP)
11: VFD055M43A (460V 3¢ 7.5HP)
13: VFDO75M43A (460V 3¢ 10HP)
prg1 | LimeDurationofist) ), 9999 sec 00
Step Speed
Time Duration of
Pr.82 2nd Step Speed 00 to 9999 sec 00
prg3 | JimeDurationof3rd) ;. 9999 sec 00
Step Speed
prgs4 | JimeDurationofdth) 4 9999 sec 00
Step Speed
prgs | LimeDurationof 5th) ) 9999 sec 00
Step Speed
prge | LimeDurationof 6th) 4 i 9999 sec 00
Step Speed
prg7 | LimeDurationof 7th) 4 9999 sec 00
Step Speed
Communication

Pr.88 Address 01 to 254 01

00: 4800 bps
. 01: 9600 bps

Pr.89 | Transmission Speed 02: 19200 bps 01
03: 38400 bps
00: Warn and Continue Operating

Pr.90 Transmission Fault | 01: Warn and RAMP to Stop 03

’ Treatment 02: Warn and COAST to Stop
03: Keep Operation without Warning
Pr.91 | Time Out Detection 0.0: Disable 0.0

8-8
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AhELTA VFD-M Series

Parameter Explanation Settings Fsa(;tt?r% Customer
00: MODBUS ASCII mode, <7,N,2>
Communication 01: MODBUS ASCII mode, <7,E,1>
Pr.92 Protocol 02: MODBUS ASCII mode, <7,0,1> 00
) 03: MODBUS RTU mode, <8,N,2>
04: MODBUS RTU mode, <8,E,1>
05: MODBUS RTU mode, <8,0,1>
Accel 1 to Accel 2
0.01 to 400.0
Pr.93 | Frequency 0.00: Disable 0.00
Transition
Decel 1 to Decel 2
Pr.94 Frequency 8'8(1)_%.40&0 0.00
Transition U Disable
: 00: Disable auto energy saving
Pr.95 | Auto Energy Saving 01: Enable auto energy saving 00
Pr.96 Counter Countdown 00 to 9999 00
Complete
pro7 | Presetcounter 00 to 9999 00
countdown
Total Time Count Read
Pr.98 | from Power On 00 to 65535 days only
(Days)
Total Time Count Read
Pr.99 | from Power On 00 to 1440 minutes gﬁly
(Minutes)
Pr.100 | Software Version ##
00: Linear Accel/Decel
01: Auto Accel, Linear Decel
Pr 101 Auto Adjustable 02: Linear Accel, Auto Decel 00
' Accel/Decel 03: Auto Accel/Decel
04: Linear Accel/Decel Stall Prevention
during Deceleration
00: AVR function enabled
Pr.102 Auto Voltage 01: AVR function disabled 00
’ Regulation (AVR) 02: AVR function disabled when stops
03: AVR function disabled when decel
00: Disable
Pr.103 ﬁ:ﬁgr;“erlir';"mm 01: Auto tune for R1 00
02: Auto tune for R1 + No Load testing
Pr.104 | R1 value 00 to 65535 mQ 00
00: V/F Control
Pr.105 | Control Mode 01: Sensor-less Control 00
Pr.106 | Rated Slip 0.00 to 10.00 Hz 3.00
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AAELTA VFD-M Series

Factory

Parameter Explanation Settings Customer

Setting
Pr.107 | Vector Voltage Filter| 5 to 9999 (per 2ms) 10
Vector Slip

Pr.108 Compensation Filter 25 to0 9999 (per 2ms) 50
Pr.109 Selection for Zero 00: No output 00

’ Speed Control 01: Control by DC voltage
Pr.110 Voltage of Zero 0.0 to 20.0 % of Max. output voltage 50

| Speed Control (Pr.05) '
Pr.111 | Decel S-curve 00 to 07 00
Pr.112 External Terminal 01 to 20 01

Scanning Time

00: None speed search

Restart Method after 01: Continue operation after fault speed

Pr.113 Fault (oc, ov, BB) search from speed reference 01
S 02: Continue operation after fault speed

search from Minimum speed

00: Fan Off when the drive stop after 1

Min.

01: AC Drive Runs and Fan On, AC Drive

i 02
Pr.114 | Cooling Fan Control Stops and Fan Off
02: Always Run
03: Reserved
00: Disable
: 01: Keypad (based on Pr.00 setting)
Pr.115 g'e?eft?;rf’o'”t 02: AVI (external 0-10V) 00
03: ACI (external 4-20mA)
04: PID et point (Pr.125)
00: Input positive PID feedback, PV from
AVI (0 to 10V)
01: Input negative PID feedback, PV from
Pr116 PID Feedback AVI (0 to 10V) 00
' Terminal Selection | 02: Input positive PID feedback, PV from
ACI (4 to 20mA)
03: Input negative PID feedback, PV from
ACI (4 to 20mA)
Pr 117 I(:’FE;)portlonaI Gain 0.0t 10.0 10
. 0.00: Disable
Pr.118 | Integral Time (I) 0.01 to 100.0 sec 1.00
Pr.119 | Differential Time (D)| 0.00 to 1.00 sec 0.00
Integration’s Upper o
Pr.120 Bound Frequency 00 to 100 % 100 %
Pr.121 | One-Time Delay 0.0to 2.5 sec 0.0
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AhELTA VFD-M Series

Parameter Explanation Settings Fsa;tt?r% Customer
PID Frequency
Pr.122 | Output Command 00 to 110 % 100
Limit
Feedback Signal 0.0: Disable 60.0
Pri123 | Detection Time 0.1 to 3600 sec '
Pr.124 Feedback Signal 00: Warning and RAMP to stop 00
' Fault Treatment 01: Warning and COAST to stop
pr.125 | Source of PID Set | 4 4t 400.0Hz 0.00
Point
Pr.126 | PID Offset Level 1.0 t0 50.0 % 10.0
Detection Time of
5.0
Pr.127 PID Offset 0.1 to 300.0 sec
Minimum Reference
0.0
Pr.128 Value 0.0to 10.0V
Maximum Reference
10.0
Pr.129 Value 0.0to 10.0V
Invert Reference 00: Not inverted
00
Pr130 | signal AVI (0-10V) | 01: Inverted
Minimum Reference
4.0
Pr.131 Value (4-20mA) 0.0 to 20.0mA
Maximum Reference
20.0
Pr.132 Value (4-20mA) 0.0 to 20.0mA
Invert Reference 00: Not inverted
00
Pr133 | signal (4-20mA) 01: Inverted
Analog Input Delay
Pr.134 Filter for Set Point 00 to 9999 (per 2ms) 50
Analog Input Delay
Pr.135 | Filter for Feedback | 00 to 9999 (per 2ms) S
Signal
Pr.136 | Sleep Period 0.0 to 6550. sec 0.0
Pr.137 | Sleep Frequency 0.00 to 400.0 Hz 0.00
Pr.138 | Wake Up Frequency| 0.00 to 400.0 Hz 0.00
Pr.139 Treatment for 00: Continue operation 00
’ Counter Attained 01: Stop Immediately and display E.F.
Pr 140 External Up/Down 00: Fixed Mode (keypad) 00
' Selection 01: By Accel or Decel Time
Save Frequency 00: Not Save
01
Pr.141 Set Point 01: Save
00: Keypad Up/Down
Second Source of 01: AVI (0-10V)
Pr.142 | Frequency 02: ACI (4-20mA) 00
Command 03: Communication
04: Keypad potentiometer
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AAELTA VFD-M Series

Parameter Explanation Settings Fsa;tt?r% Customer
Pr.143 Software Braking 230V 370-450 Vdc 380.0
' Level 460V 740-900 Vdc 760.0

Pr.144 Total operation time Read Only
(Day)
Total operation time

Pr.145 (Minutes) Read Only

. 00: Disable

Pr.146 | Line start Lockout 01- Enable 00
Decimal Number of | 00: One decimal

Pr.A47 Accel / Decel Time | 01: Two decimals 00
Number of Motor

Pr.148 Poles 02 to 20 04
Gear Ratio for

Pr.149 | Simple Index 4 to 1000 200
Function
Index Angle for

Pr.150 | Simple Index 00.0 to 360.0 180.0
Function
Deceleration Time

Pr.151 | for Simple Index 0.00 to 100.00 sec 0.00
Function

pr.152 | Skip Frequency 0.00 to 400.0Hz 0.00

’ Width . ' '

Bias Frequency

Pr.153 Width 0.00 to 400.0Hz 0.00

Pr.154 | Reserved
Compensation .

# | Pr.155 | Coefiicient for Motor| 0% D'sade tod settng a2 | 09
Instability .1 t0 5.0 (recommended setting d2.0)
Communication

~ | Pr.156 | Response Delay 0 to 200 (x500us) 0
Time
Communication 0: Delta ASCII

M| Pras7 Mode Selection 1: Modbus 1
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AhELTA VFD-M Series

STANDARD SPECIFICATIONS

Voltage Class 230V Series
Model Number VFD-[_ [ [ M 004 007 015 022 037 055
Max. Applicable Motor Output (KW) 04 0.75 1.5 2.2 3.7 5.5
Max. Applicable Motor Output (HP) 0.5 1.0 2.0 3.0 5.0 7.5
Rated Output Capacity (KVA) 1.0 1.9 2.7 3.8 6.5 9.5
é_ 2 | Rated Output Current (A) 2.5 5.0 7.0 10 17 25
g § Max. Output Voltage (V) Proportional to input voltage
Rated Frequency (Hz) 0.1 t0 400 Hz
Rated Voltage 180 to 264 VAC
:_53) Frequency Tolerance 50/60 Hz 5%
& 1-phase / 3-phase 3-phase
§_ Single (3-phase Input Current) 2.9 7.6 8.8 12.5 -- --
£ | Rated Input Current 6.3/3.2 11.5/6.3 15.7/9.0 27/15 19.6 28
% | Control System SPWM (Sinusoidal Pulse Width Modulation) (carried frequency
= 1kHz~15kHz)/ Sensorless Vector Control
5 | Output Frequency Resolution 0.1Hz
g Overload Endurance 150% of rated current for 1 minute
E Accel/Decel Time 0.1 to 600 seconds (Independent setting for Accel/Decel time)
ijg Torque Characteristics znscélg/?g? E;tlljli auto-torque, auto-slip compensation; starting torque can be
é V/F Pattern Adjustable V/F pattern

Stall Prevention Level

Setting to percentage of rated current

Operating Characteristics

Keypad Set by(WJ(AJ or potentiomenter
Frequ_ency Potentiometer-5KQ/0.5W, 0 to +10VDC or 0 to +5V (Input impedance
Setting External Signal | 47KQ), RS-485 interface, 4 to 20mA (Input impedance 2500),
multi-function input 1 to 5 steps selections
Operation Keypad Set by RUN, STOP, FWD / REV
Setting E | Sianal | FWD/STOP, REV/STOP (RUN/STOP, FWD/REV), 3-wire control, serial
Signal xternal Signal | . munication

Multi-Function Input Signal

Multi-step selections 1 to 7, Jog, accel/decel prohibit, first/second
accel/decel switch, counter, External BB (Base Block), PLC operation.

Multi-Function Output
Indication

Operating, Up to frequency, Desired frequency, Non-zero B.B., Abnormal
indication, Local/Remote indication, PLC, Low Voltage.

Analog Output Signal

Analog frequency/current signal output.

Other Functions

AVR, S-Curve, Over-Voltage, Over-Current stall prevention, Abnormal
records checking, Carrier Frequency adjustable, DB, DB set out freq.
setting, Momentary power loss restart, Frequency limit setting,
Parameter lock/reset, Frequency input operation method selection,
Reverse run inhibit, etc.

Protection

Self-testing, Over-voltage, Over-current, Under-voltage, Overload,
Overheating, External Fault, Electronic thermal, Ground Fault.

Cooling Systems

Forced air-cooling (3HP)

Enviroment

Installation Location

Altitude 1,000 m or lower, keep from corrosive gasses, liquid and dust

Pollution Degree

2

Ambient Temperature

-10°C to 50°C (Non-Condensing and not frozen)
-10°C to 40°C for the models of 5.5kW and above

Storage Temperature

-20°C to 60°C

Ambient Humidity

Below 90% RH (non-condensing)

Vibration

9.80665 m/s” (1G) less than 20Hz, 5.88m/s” (0.6G) at 20 to 50Hz
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AAELTJ VFD-M Series

Voltage Class 460V Series
Model Number VFD-[__ M 007 015 022 037 055 075
Max. Applicable Motor Output (KW) 0.75 15 2.2 3.7 5.5 7.5
Max. Applicable Motor Output (HP) 1.0 2.0 3.0 5.0 7.5 10
- Rated Output Capacity (KVA) 2.3 3.1 3.8 6.2 9.9 13.7
a _8 Rated Output Current (A) 3.0 4.0 5.0 8.2 13 18
g E Max. Output Voltage (V) Proportional to input voltage
Rated Frequency (Hz) 0.1 to 400 Hz
3-phase
+ g | Rated Voltage 342 to 528 VAC
§'§ Frequency Tolerance 50/60 Hz 5%
Rated Input Current 42 | 57 | 60 | 85 | 14 | 23
@ | Control System SPWM (Sinusoidal Pulse Width Modulation) (carried frequency
= 1kHz~15kHz)/ Sensorless Vector Control
S Output Frequency Resolution 0.1Hz
g Overload Endurance 150% of rated current for 1 minute
_§ Accel/Decel Time 0.1 to 600 seconds (Independent setting for Accel/Decel time)
% Torque Characteristics I1n5c(I)Li/?|2t95t:§ auto-torque, auto-slip compensation; starting torque can be
§ V/F Pattern Adjustable V/F pattern

Stall Prevention Level

Setting to percentage of rated current

Operating Characteristics

Keypad Set by ] @Jor potentiomenter
Frequ_ency Potentiometer-5K/0.5W, 0 to +10VDC or 0 to +5V (Input impedance
Setting External Signal | 47KQ), RS-485 interface, 4 to 20mA (Input impedance 250Q),
multi-function input 1 to 5 steps selections
Operation Keypad Set by RUN, STOP, FWD / REV
Setting E . FWD/STOP, REV/STOP (RUN/STOP, FWD/REV), 3-wire control, serial
ianal xternal Signal o
Signa communication

Multi-Function Input Signal

Multi-step selections 1 to 7, Jog, accel/decel prohibit, first/second
accel/decel switch, counter, External BB (Base Block), PLC operation.

Multi-Function Output
Indication

Operating, Up to frequency, Desired frequency, Non-zero B.B., Abnormal
indication, Local/Remote indication, PLC, Low Voltage.

Analog Output Signal

Analog frequency/current signal output.

Other Functions

AVR, S-Curve, Over-Voltage, Over-Current stall prevention, Abnormal
records checking, Carrier Frequency adjustable, DB, DB set out freq.
setting, Momentary power loss restart, Frequency limit setting, Parameter
lock/reset, Frequency input operation method selection, Reverse run
inhibit, etc.

Protection

Self-testing, Over-voltage, Over-current, Under-voltage, Overload,

Overheating, External Fault, Electronic thermal, Ground Fault.

Cooling Systems

Forced air-cooling (3HP)

Enviroment

Installation Location

Altitude 1,000 m or lower, keep from corrosive gasses, liquid and dust

Pollution Degree

2

Ambient Temperature

-10°C to 50°C (Non-Condensing and not frozen)
-10°C to 40°C for the models of 5.5kW and above

Storage Temperature

-20°C to 60°C

Ambient Humidity

Below 90% RH (non-condensing)

Vibration

9.80665 m/s” (1G) less than 20Hz, 5.88m/s” (0.6G) at 20 to 50Hz

Note: Do not attempt to connect a single-phase power source to a three-phase models drive. However it is
acceptable to connect two wires of a three-phase power source to a single-phase drive.
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AhELTA VFD-M Series

ACCESSORIES

B.1 Non-fuse Circuit Breaker Chart

Per UL 508C, paragraph 44.8.6, part a,

1. For 1-phase drives, the current rating of the breaker shall be four times maximum of input
current rating.

2. For 3-phase drives, the current rating of the breaker shall be four times maximum of output
current rating.

(Note: Please select enough current capacity of NFB.)

1-phase 3-phase
Model Input Current (A) Model Output Current (A)
VFDOO4M21A 6.3 VFDOO4M23A 2.5
VFDOO7M21A 11.5 VFDOO7M23A 5.0
VFDO15M21A 15.7 VFDO15M23A 7.0
VFD004M21B 6.3 VFDO07M43B 3.0
VFDO07M21B 11.5 VFD015M43B 4.0
VFD015M21B 15.7 VFD022M23B 10.0
VFD022M21A 27 VFD022M43B 5.0
VFDO37M23A 17
VFDO37M43A 8.2
VFD0O55M23A 25
VFDO55M43A 13
VFDO75M43A 18
Fuse Specification Chart
Smaller fuses than those shown in the table are permitted.
Line Fuse
Model Input Current (A) |Output Current (A)
1 (A) Bussmann P/N
VFD004M21A 6.3 2.5 25 JUN-25
VFD004M23A 2.9 2.5 10 JUN-10
VFDOO7M21A 11.5 5.0 45 JUN-45
VFDOO7M23A 7.6 5.0 20 JJIN-20
VFDO15M21A 15.7 7.0 60 JUN-60
VFD0O15M23A 8.8 7.0 25 JJN-25
VFD004M21B 6.3 2.5 25 JUN-25
VFD0O07M21B 11.5 5.0 45 JJN-45
VFD007M43B 4.2 3.0 10 JJS-10
VFD015M21B 15.7 7.0 60 JJUN-60
VFD015M43B 5.7 4.0 15 JJS-15
VFD022M23B 12.5 10.0 40 JJN-40
VFD022M43B 6.0 5.0 20 JJS-20
VFD022M21A 27 10 100 JJN-100
VFD0O37M23A 19.6 17 60 JJN-60
VFD037M43A 8.5 8.2 30 JJS-30
VFD0O55M23A 28 25 100 JJN-100
VFD0O55M43A 14 13 50 JJS-50
VFDO75M43A 23 18 70 JJS-70
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AAELTA VFD-M Series
B.2 All Braking Resistors & Braking Units Use in AC Drives

Note:Please only use DELTA resistors and recommended values. Other
resistors and values will void Delta’s warranty. Please contact the
nearest Delta representative near you for use of the special resistors.
There should be at least 10 cm away from AC drive to avoid possible

noise.
© Applicable | - Ful Specificat Braking Resistors Braking | Minimum
§ Motor Load peC|.|ca on Model No of Units Torque |Resistance
S HP | kW Torque)  Resistors Used 10%ED% rates
kgf-m
" 1/210.37 | 0.216 | 80W 200Q) BR0O80W200 1 220% 1002
21 1 1075|0427 | 80W 2000 BR080W200 1 125% 80(2
S| 2 | 15 ]0.849 | 300W 1000 BR300W100 1 125% 5502
g 3 | 22 | 1.262 | 300W 70Q BR300W070 1 125% 35Q
Q5 | 3.7 |2.080 | 400W 400 BR400W040 1 125% 25()
75| 55 | 3.111 | 500W 3002 BR500WO030 1 125% 16Q2
1/2] 0.5 | 0.216 | 80W 750Q) BRO80OW750 1 230% --
® | 1 1075|0427 | 80W 7500 BR0O80OW750 1 125% 260(2
S| 2 | 1.5 ]0.849 | 300W 4000 BR300W400 1 125% 190()
2 3 | 2.2 | 1.262 | 300W 250Q) BR300W250 1 125% 145Q)
3 5 | 3.7 | 2.080 | 400W 150(2 BR400W150 1 125% 9502
~ 75| 55 | 3.111 | 500W 1002 | BR500W100 1 125% 60Q2
10 | 7.5 | 4.148 | 1000W 75Q | BR1KOWO75 1 125% 45Q

Note: Braking Torque 10%ED% : braking torque at 10% duty cycle in (%).

B-2
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ABELTA VFD-M Series

Braking Resistors & Braking Units

L2+2

A+0.5

7.1

?4.1 *7\_E\_H_H_x \_H_H_ljj

RING TERMINAL 4 L R

17.0

B+0.5

200.0+£2

| ® ®
0
=
T
® O
L1+2 |
TYPE LT L2 H A B | MAX. WEIGHT (qg)
MVROS50W120 165 | 150 40 8.0 | 12.0 240
MVROB0OW120 165 | 150 | 40 8.0 112.0 240
MVR200W120 165 | 150 | 40 8.0 112.0 240
MVRO50W200 165 | 150 | 40 |15.0 | 15.0 460
MVRO80W200 165 | 150 40 115.0 |1 15.0 460
MVR200W200 165 | 150 | 40 115.0 | 15.0 460
BR200W040 165 | 150 | 40 |13.0|1/.0 460
BR200OWO70 165 | 150 | 40 |13.0|1/.0 460
BR200W150 165 | 150 40 113.0 117.0 460
BR200W250 165 | 150 | 40 [13.0|1/.0 460
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AAELTA VFD-M Series

Braking Resistors & Braking Units

L2+2

27.1
?4.1

|
; 77#
—RING TERMINAL

| 150%2 |

D+0.5

W£0.5

H+0.5

TYPE LT L2 H D W | MAX. WEIGHT (g)
MHR200W120 | 165 | 150 | 20 5.3 40 240
MHR400W120 | 165 | 150 | 20 5.3 40 240
BROB0OW200 140 | 125 | 20 5.3 60 160
BROBOW /50 140 | 125 | 20 5.3 60 160
BR30OOWO /0 215|200 | 30 5.3 60 750
BR300OW100 215 | 200 | 30 5.3 60 750
BR30OOW250 215 | 200 | 30 5.3 60 750
BR300W400 215|200 | 30 5.3 60 750
BR400OW150 265 | 250 | 30 5.3 60 950
BR400W040 265 | 250 | 30 5.3 60 950
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ABELTA VFD-M Series

Braking Resistors & Braking Units

:3
= L0
T o
5
[o]
T C
?
TERMINAL: 2tX125X26.3
% L1£2
TYPE LT L2 H D W | MAX. WEIGHT (qg)
MHROZ25WS00 | 335 | 320 | 30 5.3 60 1100
MHROSOWS00 | 335 | 320 | 30 0.3 60 1100
MHR100WS00 | 335 | 520 | 30 5.3 60 1100
BR50OWO 30 555 | 520 | 350 5.3 60 1100
BR50OW100 555 | 520 | 350 5.3 60 1100
BR1KOWOZ20 400 | 385 | 50 5.5 | 100 2800
BR1KOWO/5 400 | 385 | 30 5.5 | 100 2800
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@LELTA VFD-M Series

B.3 AMD - EMI FILTER CORSS REFERENCE

Model of AC Drive EMI Filter
VFD004M21B, VFDOO7M21B,
VEDO15M21B RFO15M21AA
VFD007M43B, VFDO15M43B,
VED022M43B RFO22M43AA
VEDO022M21A RF022M21BA
VFDO37M43A, VEDO55M43A
DO MAoA RFO75M43BA
VFDO37M23A, VFDO55M23A 40TDS4W4B
VFD022M23B, VFDOO4M23A,
VFDOO7M23A. VFDO15M23A 16TDT1W4S

If users are to operate the AC motor drive in coordination with the EMI filters manufactured by
DELTA, consult the above chart for the appropriate 1/0 terminals’ of the applicable filters.

A The filter will cause high leakage circuit. We recommend the grounding is

required.
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ABELTA VFD-M Series

EMI Filter (RFO15M21AA / RF022M43AA)

50 100
(1.97) (3.94)
28 70
(2.76)
m

212 212 226
£ (8.39) (8.35) (8.9)
o6 e
E R A Jﬂ ,FL
15 26 45
(0.59) (1.02) (0.18)JL
dEEO
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AAELTA VFD-M Series
EMI Filter (RF022M21BA / RFO75M43BA)

60 125
:gz.se)a "7(45_3%2)
(1.18) T s ]
u
. 0 )
: o N ot
o]
282 282 295
B (11.1) (11.1) (11.61)

heds )
15 J3OL 55 JL

(0.59) ~ (1.18) (0.22)
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ABELTA VFD-M Series

EMI Filter (16 TDT1W4S) Used on 0.5-3 HP/230V Three Phase Models.

A
220.0+£2.0

F
o 200.0+10.0

1015 AWG16 BLUE ‘
015 AWG16 BLACK

 — S/L2
015 AWG16 BRg T;LB @

1015 AG'\S Y/G
@

130.0+£2.0

@ POWER—IN

CW 00.0£1.0

D
45.0+2.0

E
198.0£1.0 M4x0.7(3%)

UNIT: mm

— Y S
1

EMI Filter (40TDS4W4B) Used on 5-7.5 HP/230V Three Phase Models.

47.002%) 300 400 40.0 40.0

$7.0X10.0(2X)

44
kt/

M4x0.7
| M4X0.7

90.0£2.0
60.0£1.0

10

S S Iz
) ) N

[ POWER—IN | @ ®

“zr00s1.0 UNIT: mm
C293.0 MAX.

D
E

©

—t K

M6X1.0(4X)

G
300.0+£10

5 & 8

1015 AWG10 Y/G

1015 AWG10 BLU
T/L3|—

177.0 MAX

150.0£2.0

1015 AWG10 BLUE
w S/ 2| —
1015 AWG10 BLUE
R/L1|F—=

20.0 | 20.0 | 20.0
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AAELTJ VFD-M Series

B.4 Din Rail-DR01 Adapter
Units: mm (inch)

Models
VFD004M21A, VFDOO7M21A, VFDO15M21A,
VFD004M23A, VFDO07M23A, VFD0O15M23A.

To mount the drive on a Din Rail adapter, place the drive and mounting plate
on the rail and push the lever toward the rail.

SCREW M4*.20 85.0 [3.35]
74.0 [2.91]

8.0 [0.31]
34.0 [1.34] 4.0 [0.16]

18.0 [0.71]

w(—T—] i j

[ T

x I |

NN

57]
130.5 [5.14]

355 [1.40]

1415 [5
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AhELTA VFD-M Series

Din Rail-DR02 Adapter
Units: mm (inch)

Models
VFD004M21B, VFD007M21B, VFD015M21B,
VFD007M43B, VFD015M43B, VFD022M23B, VFD022M43B

To mount the drive on a Din Rail adapter, place the drive and mounting plate
on the rail and push the lever toward the rail.

SCREW M4x[.20

100.0 [3.94]1
89.0 [3.50]1
34.0 [134]

18.0 [0.711

8.0 [0.31]1
4.0 10161

140.5 [5.531
,
r— | LJ h

1515 [5.96]

125.0 [4.92]

25.0 [0.98]

] o e | c—a
NUT M4xP0.7 SCREW M4xL9 D [

S5 [0.22]
50.0 [1,371
88.5 [3.48]1

SCREW M4xL9

5.5 [0.22]1
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AAELTA VFD-M Series

B.5 Remote Controller RC-01
Unit: mm (inch)

A38.0 405 5 3.0 42.0 ‘
I&
A&ELT!! RC-01
\\ HZ@ ”
o o Y S
oy, 3 OF =
77N = 2 =
( 1
N "
REV RUN JOG
FWD STOP RESET
60.0 REF.
63.0

4— RC-01 terminal block

II II II II II II II 11 11 g coctons

+10V G <«— VFD-MI/O block

VFD-M Programming

Pr.00 set to dO1 (jumper #5 must be across pins 2&3)
Pr.01 set to dO1 (external controls)

Pr.38 set to d01 (MO, M1 set as run/stop and fwd/rev)
Pr.39 set to d05 (M2 set for reset)

Pr.40 set to d09 (M3 set for jog select)

B-12 DELTA ELECTRONICS, INC. ALL RIGHTS RESERVED



ABELTA VFD-M Series

DIMENSIONS

Digital Keypad
Unit: mm [inches]

36.5[1.44] ~ 10.5[0.41]  365[1.44]
- 29.4[1.16] 13.5 [0.53] B ~ 16.0[0.63]
EU;/F DIGITAL KEYPAD i y — y @ o
g
0
I ) |y ™
N | ©
) ) NN
S|s | ©
X | O =
© | N % | %% |
— = | jEE ]
L % =
@ : ! gj 1 © L@J ©
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@LELTA VFD-M Series

Digital Keypad — Mounting Panel A
Unit: mm [inches]

Mounting Panel A.

Screw Hole (X2) :

/ M2*P0.4, Deep,,,=6

- 204[1.16]

14.7 [0.58]

A

64.0 [2.52]

38.0 [1.50]

Y 4] c
16.0 [0.63]

—

I —

Cut Off for the
connector wire.

2.5[0.10]
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ABELTA VFD-M Series

Digital Keypad — Mounting Panel B
Unit: mm [inches]

Must Add Nut M2*P0.4(X2)

Thicknessmax_=2.0mmx Mounting Panel B.
\ 3.0(X2)
29.4 [1.16]
14.7 [0.58]
| S
| N,
J S
g 2
] 3|
(e o]
s
] (oot
16.0[0.63] 5
Cut Off for the =3
connector wire. :‘3
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@LELTA VFD-M Series

VFD004M21A 0.4 kW (0.5 HP) 230V / 1-phase or 3-phase
VFDOO7M21A 0.75 kW (1.0 HP) 230V / 1-phase or 3-phase
VFDO15M21A 1.5 kW (2.0 HP) 230V / 1-phase or 3-phase
VFD004M23A 0.4 kW (0.5 HP) 230V / 3-phase
VFDOO7M23A 0.75 kW (1.0 HP) 230V / 3-phase
VFD015M23A 1.5 kW (2.0 HP) 230V / 3-phase

Unit: mm [inches]

85.0 [3.35]
74.0 [2.91]

10.0 [0.39] - 113.0 [4.45]
10.0 [0.39]

N
¢
o>

Vo N=E

— 7N
[=3
.

I\
130.5 [5.14]
141.5 [5.57]

|

L]

E/ 1\ S
e ab
30.5[1.20] 14.0 [0.55] 2.0[0.08] || 49.0[1.93] |

10.0 [0.39]
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ABELTA VFD-M Series

VFD004M21B 0.4 kW (0.5 HP) 230V / 1-phase or 3-phase
VFDOO7M21B 0.75 kW (1.0 HP) 230V / 1-phase or 3-phase
VFDOO7M43B 0.75 kW (1.0 HP) 460V / 3-phase
VFDO15M21B 1.5 kW (2.0 HP) 230V / 1-phase or 3-phase
VFDO15M43B 1.5 kW (2.0 HP) 460V / 3-phase
VFD022M23B 2.2 kW (3.0 HP) 230V / 3-phase
VFD022M43B 2.2 kW (3.0 HP) 460V / 3-phase
Unit: mm [inches]
100.0 [3.94] AD 10.5[0.41] 116.5 [4.59]
89.0 [3.50] bﬁ)\@(" 10.0 [0.39]
b
@[&@E&ﬂ ~
[
I e ]|l
o [ g g—'__,' NNNAn
00 N
( OO0 ) ==
Qe -
O § 5 0 NN
I e B A\
R(/ \ - = =
DD dp
14.0 [0.55] o) 2.0[0.08] || 45.0[1.77]
™
23.0[0.91] o,
i
oo e
GMOTOR
(ﬁ | e—
%ﬁ@g O
C )
N A=
> O
—— =
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@LELTA VFD-M Series

VFD022M21A
VFDO37M23A
VFDO37M43A
VFDO055M23A
VFDO055M43A
VFDO75M43A

2.2 kW (3.0 HP) 230V / 1-phase or 3-phase
3.7 kW (5.0 HP) 230V / 3-phase
3.7 kW (5.0 HP) 460V / 3-phase
5.5 kW (7.5 HP) 230V / 3-phase
)

Unit: mm [inches]

235.0 [9.25]

46.9 [1.85]

5.5 kW (7.5 HP) 460V / 3-phase
7.5 kW (10 HP) 460V / 3-phase
125.0 [4.92] B 8.2[0.32] 166.3 [6.55]
110.0 [4.33] e 10.5 [0.41]
0%
; _ |
g g P
o, &, Ul
2 d
ISR UUUUU
n T
@ [ﬂJﬂ
15.0 [0.59] = 2.5 [0.10] \L 88.5 [3.48]
=3
o
©
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A&ELTA VFD-M Series

A NELIA

DELTA ELECTRONICS, INC.

EC Declaration of Conformity
According to the Low Voltage Directive 73/23/EEC and the
Amendment Directive 93/68/EEC

For the following equipment:
AC Motor Drive

(Product Name)

VED004M21B, VFD004M23A, VFD007M21B, VFDOO7M23A, VFD007M43B,
VEDO15M21B, VFDO015M23A, VFD015M43B, VFD022M21A, VFD022M23B,
VED022M43B, VFD037M23A, VFD037M43A, VFDO55M23A, VFD055M43A,
VEDO75M43A

(Model Name)

is herewith confirmed to comply with the requirements set out in the Council
Directive 73/23/EEC for electrical equipment used within certain voltage limits
and the Amendment Directive 93/68/EEC. For the evaluation of the compliance
with this Directive, the following standard was applied:

EN 50178

The following manufacturer/importer is responsible for this declaration:

Delta Electronics, Inc.
(Company Name)

31-1, Shien Pan Road, Kuei San Industrial Zone, Taoyuan Shien, Taiwan 333
(Company Address)
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@LELTA VFD-M Series

A NELTA

DELTA ELECTRONICS, INC.

EC Declaration of Conformity
According to the Electromagnetic Compatibility 89/336/EEC and
the Amendment Directive 93/68/EEC

For the following equipment:

AC Motor Drive
(Product Name)

VED004M21B, VFD004M23A, VFD007M21B, VFDOO7M23A, VFD007M43B,
VEDO15M21B, VFDO015M23A, VFD015M43B, VFD022M21A, VFD022M23B,
VED022M43B, VFD037M23A, VFD037M43A, VFDO55M23A, VFD055M43A,
VEDO75M43A

(Model Designation)

is herewith confirmed to comply with the requirements set out in the Council
Directive 89/336/EEC for electromagnetic compatibility and the Amendment
Directive 93/68/EEC. For the evaluation of the compliance with this Directive, the
following standard was applied:

EN61800-3, EN55011, EN50081-2, EN50082-2, EN61000-4-2, EN61000-4-3,
EN61000-4-4, EN61000-4-5, EN61000-4-6, EN61000-4-8
The following manufacturer/importer is responsible for this declaration:

Delta Electronics, Inc.
(Company Name)

31-1, Shien Pan Road, Kuei San Industrial Zone, Taoyuan Shien, Taiwan 333
(Company Address)
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