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Chapter 1

Introduction

Congratulations on your purchase of a VLT® Adjustable Frequency Drive. The VLT® MICRO is a
high-performance / low noise general-purpose drive, manufactured using the highest quality
components and Incorporating the latest micro-processor technology and control algorithms.
The purpose of this chapter is to provide specific yet simple information to unpack, install, and
operate the drive. This chapter contains information on the following:

*  Getting Started

* Unpacking, Inspection, and Storage

= Nameplate Infermation

s [dentification of Parts

Getting Started

This manual will help in the installaticn, parameter setling, troubleshooting, and daily
maintenance of the AC drive. To guarantes safe operation of the equipment, read the following
safety guidelines before connecting the Adjustable Frequency Drive to AC Power.

The VLT Adjustable Frequency Drive (AFD) contains dangerous voltages when
connected to line voltage, After discennecting from the line wait at least
one minute before touching any electrical components., Only a competent
electrician should carry out the electrical imstallation. Improper installation of the

WARNING Motor or the AFD may cause squipment failure, sericus injury or death. Follow
this manual, National Electrical Codes (NEC®) and local safety codes.

Electrostatic Precaution; Electrostatic discharge (ESD). Many electronic

cormponents are sensitive to static electricity. Voltages so low that they cannot

be felt, seen or heard, can reduce the life, affect performance, or completely

destroy sensitive electronic components. When performing service, proper
WARNING ESD equipment should be used to prevent possible damage

from ocourring.

It is the responsibility of the user or the person instaling the AFD to provide
proper grounding, as well as motor overload and branch circuit protection
according to the National Electrical Code (NEC®) and local codes.

CAUTION

| NB!

"' Since the leakage current is > 3.5 mA, reinforced earthing must be
established, as this is required to ensurs compliance with EN 50178,
Never use ELCB relays {type A) that are not suitable for DC fault currents from
3-phase rectifier loads.
If ELCB relays are used, they must be:
- Suitable for protecting ecquiprment with a DC content in the faulty current (3-
phase bridge rectifier)
- Suitable for a pulse-shaped, brief discharge on power-up
- Suitable for a high leakage current (300mA)
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Receiving, Transparting, Inspecting, and Storage
This VLT® MICRO Adjustable Frequency Drive has gone through rigorous quality control
tests at the factory before shipment. After receiving and before transporting the drive,

check for the folowing.
Receipt

After receiving the AC drive, inspect the unit to insure it was not damaged during

shipment.

Transportation

Climatic condition : Class 2K3
Inspection

¢ After unpacking the unit, make sure that the package includes a drive unit and the

Instruction Manual.

* Make sure that the part number indicated on the nameplate and packing carton
corresponds with the part number of your order.

Storage

The AFD should be kept in the shipping carton before installation. In order to retain the
warranty coverage, the drive should be stored properly. Some storage

recommendations are:
* Store in a clean, dry place

* Stors within an ambient temperaturs range of -20°C to +65°C
* If possible, store in an air-conditioned evironment where the relative humidiity is less

than 95%, non-condensing.

* Dc not stere the unit in places where it could be exposed to corrosive gases.
* Do not store the unit on an unstable surface whare it could be damaged by falling to

the floor.
Nameplate Information

Example for 1HP 240V AC Adjustable Frequency Drives

rd ™\
Modal, Serial Numbsr . 176F7300 S. N. 123401H280
Input Spec. —=— | INPUT P &3A/3P S2A 200-0¥ 50,/00Hz
Output_Spec —=— =3P 0=240¢ 25A 10KVA OLHP
Description of Serial Number Froq. Ronge — | Freq Range :0.1-—400kz
Tracking Number —=|  [1IIINI1{EMIREANNEAIIRRNIRDMACRRURIEN)
1234 01 H 2ﬁ A /
176FA200.10
Production date: Part Numbers:

week, year 1/2HP 230V single phase/three phase  176F7300
1HP 230V single phase/three phase  176F7301
Place of production  2HP 230V single phase/three phase  176F7302
1/2HP 230V single phase/three phase CE 176F7306
Series number 1HP 230V single phase/three phase CE 176F7307
2HP 230V single phasethree phase CE 176F7308
Serial number 1HP 480V three phase CE 176F7312
2HP 480V three phase CE 176F7313
3HP 480V three phase CE 176F7314
3HP 230V single phasesthres phase CE 176F7330
EHP 230V three phase CE 176F7331
S5HP 480V three phase CE 176F73532
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General Technical Data
AC line supply (L1, L2, L3):

Supply voltage 200-240 V units ... 1 x 200/208/220/230/240 V +10%
Supply voltage 200-240 V units .o, 3 x 200/208/220/230/240 V +10%
Supply voltage 380-480 V units ..o, 3 x 380/400/415/440/460/480 V +10%
Supply frequency .......cccceeeveeenns 50/60 Hz
IMax. imbalance of supply voltage ..o, +2% of rated supply voltage
Power factor/CoS @ e ve e e ercs e e 1.90/1.0 &t rated load
IMax short Gircuit rating ... 5000 A
VLT output data (U, V, W):
OUtEUE VORBGE ..vveee i 0-100% of supply voltage
Output frequency 0.1 - 400 Hz
Rated motor voltage, 200-240 WV units ..., 200/208/220/230/240 V
Rated motor voltage, 380-480 V units .......cocoovvevviiennns 380/400/415/440/460/480 V
Rated motor frequency
SWICHING ON OULDUL ©vviii e cnrne e s s s

RAMED HMES ottt ee e e er b 0.1-600 sec.

Torgue characteristics:

STAING TOMGUE o veie e et st e n et ab e 150% for 1 min.
Acceleration torque ... . 100%
Overload torgue, 200-240 WV L 150% for 1 min.

Control card, digital inputs:
Number of programmable digital inputs
TErMINAl NOS. 1ovviicii M3, M1, M2, M3, M4, M5
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Control card, analog inputs:
No. of programmable analcg inputs (selectable voltage or current)
Terminal numbers
Voltage level

Input resistance, R, approx. 47 kQ
LN T o = T e = SRR 4-20 mA
Input resistance, R approx. 250 Q
RESOIULION .o 10 bit + sign

Galvanic isolation: Al analog inputs are galvanically isolated from the supply voltage.

Control card, 10 VDC supply:

Terminal numbers
Max. load ....

Control card, analog outputs:
Number of programmable analog outputs ... e
Terminal NUMBETS ..o AFM
Voltage range at analog output 0-10VDC
Galvanic isolation: Al analog outpuls are galvanically isofated from the supply voltage.

PHC output
MNumber of programmable photocoupler oUtPULS ... 1
Terminal numbers MO1-MCM
IMax. output A8 VDG, 50 mA

Control card, RS-485 serial communication:
TErmiINAl NMUMBEES ..eiii ittt e et e s s e s s e e e e ee e e essaenneees s RJ-11
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Relay outputs:

No. of programmiable relay QUIPULS ..o 1
Terminal NUMbErs ... RA, RC{N.O.) RB, RC(N.C.) fForm C)
Max. terminal load rating 120 VAC/2BVDC, 5 A
.......................................................................................................... 240 VAC, 2.5 A
Brake resistor terminals:
TErMINAl NUMIDEIS .o cveie ettt e e e e e et et e st snte e e e seeenees B1, B2

Cable lengths and cross-sections:

Use 75° grade copper wire minimum
IMax. motor cable langth ...
Max. cable cross-section for line, motor and brake ...
IMax. cable cross-section for control terminals ..o

Control characteristics:
FratUENGCY FANDB «..eee et eeee e eeeeee s 0.1 - 400 Hz
Resolution on QUEPUL FrEUENCY ..o e +0.1 Hz
Speesd, control range (open loop) .. 1:20 of synchre. speed
Speed, accuracy (open loop) < 1800 rpm: max. error 2%

.................................................... = 1800 rpm: max. error of 0.5% of actual speed
Environment:

ENCICEUIE .ovviiiiii e Protected chassis (IP20}
VIbration 1eSt oo 1.0 g less than 20Hz, 0.6 g 20-50Hz
Max. relative humidity ... .... kess than 90% (non-condsnsing)
AMBIENT TEMPETATUNE 1.viiriicrninn e e -10°C - +50°C
Temperature during storage/Aransport ... =20 - +60°C
Max. altitude ahove sea IBvel .o 3300 ft. (1000 m)




Danfots VLT® MICRO

Specifications
AC Line 1@ and 33, 200 - 240 Volt

VLT Order Number 1@/3@ 176F7300 176F7301 178F7302 176F7330
1Q0/3@ 176F7308 176F7307 176F7308 ---

3@ --- - - ---  176F7331
Qutput current
continuous (200-240) [A] 2.5 5.0 7.0 10 17
intermittent (200-240) [A] 37 7.5 10.5 15 25.5
Output {200-240) [KVA] 1.0 1.9 2.7 3.8 6.5
Typical shaft cutput HP) 0.5 1.0 2.0 3.0 5.0
(kW] 04 0.75 1.5 2.2 3.7
Max, motor cable size [AWG] 12 12 12 8 g
[mm?| 3.3 3.3 3.3 8.4 8.4
Torgue Rating [kgf-cm] 14 14 14 15 15
Max. input current 18, 200-240 [A] 6.3 11.6 15.7 27 -
30, 200-240 [A] 3.2 6.3 9.0 15 19.6
Max. power cable size [AWG] 12 12 12 8 8
[mrm?] 33 3.3 3.3 8.4 8.4
Max, pre-fusgs " 10 [A] 10 20 25 60 -
3G [A] 10 20 25 40 &0
Enclosurs Chassis (|P20)
Weight 10 [Ibs.] 3.75 4.0 4.25 9.25 9.0

' 200-240 VAC; Bussmann type JJN or exact equivalent

Specifications
AC Line 33, 380 - 480 Volt

30 17eF7312  176F7313  176F7314 176F7332

Cutput current

continucus (380-480) [A] 3.0 4.0 5.0 8.2

Quiput (380-480) [KVA] 2.3 3.1 3.8 5.2

Typical shaft output [HP] 1.0 2.0 3.0 5.0

[ 0.75 15 22 37

Max. motor cable size [AWG] 12 12 12 8

[mm?] 3.3 3.3 3.3 8.4

Max. input current (380-480) [A] 4.2 5.7 6.0 8.5

Max. power cable size [AWG] 12 12 12 8

[mm?] 3.3 3.3 3.3 8.4

Torque Rating [kgf-cm] 14 14 14 15

Max. pre-fuses ™ [A] 10 15 20 30
Enclosure Chassis (P20}

Waight [bs.] 2.25 25 275 8.0

1380-480 VAC,; Bussmann type JJS or exact equivalent
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Chapter 2

Installation and Wiring

Chapter 2 provides the information needed to properly install and wire the AC motor
drive. Make sure that the AC drive is wired according to the instructions contained in
this chapter. The instructions should be read and understood before the actual
installaticn begins. This chapter contains the following information:

* [Installation Requirements

*  Wiring

Installation Requirements

Install the drive vertically to provide proper ventilation.  Adequate space is required
between the drive and a wall or other equipment. The figure below shows the
minimum space nesded.

Air

'I'I
3
z

2in. 2in.
{50mm) O {50mm)
min. min,

Gin

-

{150mm}
min.

o
sennnmresnnnnntt

The AC motor drive should be installed in an environment that is:

protected from rain or moisture

protectad from direct sunlight

protected from corrosive gases or liquids

free from airborne dust or metallic particles

free from vibration

free from magnetic ncise

Climate condition : Class 3K3 {temperature between -10°C to 50°C, Operation
above 40°C requires good ventilation to avoid over-heating.)

10
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Wiring

There are two wiring systems in an AFD: Main Circuit and Contrel Circuit. The Main
Circuit terminals are located at the top of the drive. Control Circuit terminals are
located bettom of drive, Both terminal blocks are covered by the plastic housing. Lift
the hinged portion of the housing to gain access to the terminals. Make sure powsr is
removed before making any cennections. Connect wires to the terminals according to
the diagram Below. When no connections are made to the control terminals, the drive
is operated by the Digital Keypad/Display.

Braking Resistor {Gption)
Select 80 ohm 120Y
1200 ohm 120V

VAC Input
NOTE: Select two R R U
termingls a2 input for
230V singls phase E v
models
T T W
Ground E @ @ -
Factory set as
multi-functicn input terminals
Forward/Stop m— ‘. Mo
—— P AFm
everse/Stop ﬂ — M1
Reset P
&S50 ; M2

RMulti-Step 1

Multi-Step 2

M3

M4

GND

H —
H O O ®
Multi-Slep 3 —
0 O M5 o
i : D¢
Signal Common H
~ GND —
RC
. Power for
Qutput Freq. determined speed setling &
Analog vollage ‘ ‘
0-10vDC +10V 10mA (max)
VR 3K-5K ohm 5
. AVt MCM
Analog current: : ’:
4-20mA E :
T - @
Factory set as, output frequency 5

determined by the petentiometer on

the centrol panel

O Main Circuit (power) Terminals
@ Control Circuit Terminals

Grounding

T Analog + b
autputl
pcotov O

Faciory set as.
Indication of ouiput fraguency

Multi-function indication suiput
conlacls 120VAC/28VDC 5A
240VAC 2.5A

Factory set as,
Indication of fault

Multi-function PHC output
48Y S0mA below

Factory sl as,
Indication of "At work™

AJ-11 communication po wilh
RS-485 sefial inlerface

2: GND

3:8G—

4: G+

51 +5V

* NOTE: Do not plug a modem or telephone in to the RS485 port. Do not use
terminals 2 or 5 when using the port.

11
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Installation without RFI-filter

——in_10mmZ }PE 200-240 VAC units
Recommended Input Fuses
* BUSSMAN Type JIN
é Fuse
RESIT) @ 3 VLT MICRO model1 76F 7300 JUN-10

VLT MICRC model176F7301 JUN-20
VLT MICRC model1 76F 7302 JUN-25
VLT MICRO model 1768F7306 JJN-10
VLT MICRO model 176F7307 JJN-20
VLT MICRO model 178F7308 JJN-25

380-480 VAC units

Recommended Input Fuses
I BUSSMAN Type JJS

Fuse

VLT MICRO model 176F7312 JJS-10
VLT MICRO model 176F7313 JJS-15
VLT MICRO model 176F7314 JJS-20

S NOTE:
1. Main-circuit terminals spec. is M3.
2. Main-circuit wiring is 800V 14AWG max.
< 3. Unscreened wiring between drive and motor
al Bm B EI:EI should not exceed 330 ft. (100m).
] {1) 100 ft. (30m) below, the PWM carrier
frequency should be 15kHz below.
g U (2) 185 ft. (50m) below, the PWM carrier
Relay Brake  Control frequency should be 10kHz below.
{3) 300 ft. (100m) below, the PWM carrier
frequency should be SkHz below.
4, Voltage drop (V) = ¥3 # line resistance
{€2.Kmy # lins lengfh (m) * Current (&) « 1073
5. Screened wiring between drive and motor
sheuld net exceed 50 ft. (15m).

min 10mm2

178FATR0.10

Connection for optional brake resistor.
Refer to Appendix for model numbers.

12
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EMC correct installation with RF|-filter

e A B

Ry wai N\
u S
REIT o .
=] -
®
2

Relay Brake Contrel

min 10mm2

Ceneral points to be adbserved to ensure EMC-

Use only screencd/armoured motor cables
and screened/armoured control cables.
Carmect the screen to earth at both ends.
Avoid installation with twisted screen ends
(pig-tails), since this ruins the screening
effect at high frequencies. Use cakle
clamps instead, fromthe installation plate
through the installation screws to the metal
cabinet of the AC drive,

Use starwashers and galvanically
arductive installation plates.

Do not use unscreened/unarmoured motor
cables in the installation cebirets.

The illustration below shows BMC-correct
electrical installaticn, inwhich the AC drive has
keen installed,

13
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Use of EMC compliant cables Z_ is rarely stated by cable manufacturers, but

In order to comply with requirernents for it is often possible to estimate Z, by looking at

EMO imml:(nity otw;]the C(t)”tm‘ ;ab\es and EcIN;O and assessing the physical design of the cable,
eMmISSICNS Trom the motor Gables screene: :
Z. can be assessed on the basis of the

armoured cables must be used.

The ability of a cable to reduce the amount of
inge-ing and outgeing radiation of electric noise
depends on the ransfer impedance (Z.}. The
screen of a ca-ble is normally designed to the cable coverad by the screen. s often
reduce the transfer of electric ncise, anda statad as a percentage and should bs no
screen with a lower 7 is more effective than a less than 85%.

screen with a higher 2.

following factcrs:
the contact resistance between the
inclividual screen conductors.
Scresn coverage, i.e. the physical area of

- The screen type, i.e. braided or twisted
pattern. A braided pattern or closed pipe
is recommended.

Transfer impedance, Z;

0Ok
:':-‘5 m/m Alumninium—clad with
t copper wire.
r'd
104 Av\
/ Twisted copper wirs or
/ : armoured steel wire cable.

10% 7

Single=layer bralded copper
wire with varylng perceniage
scresn coveraga.

Double—layer bralded
COpper wire.

10-1

[, 2
L
4
\ 4
v d
ri
;
v d
N XL
td
10-2 <
\
0,01 0,1 1 10 ~_ 100 MHz

— dan—3

7

Twin layar of bralded copper
wire with o magnetlc, screened/
armoursd Intermediate layer.

Cabla that runs TIn copper
tube or stesl fube.

Laad cable with 1.1 mm wall
thickness with full coverags.

o

The lowsr the Zj tha basttar the oobls scresning perfermance

14
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Earthing of screened/armoured control cables

In general control cables must be screened/ar-
moured, and the screen must be connected to
the unit's metal cabinet with a cable clamp at
each end. The drawing below shows the
correct way to perform the earthing, and what
to do when in doubt.

1. Correct earthing

Control cables and cables for serial
communication must be attached with cable
clamps at both ends to ensure maximum
possible electrical contact.

2. Incorrect earthing

Do not use twisted screen ends that are plaited
together (pigtails), as these increase screen
impedance at higher frequencies.

3. Protection with respect to earth
potential between PLC and VLT

If the earth potential between the VLT adjustable
frequency drive and the PLC {etc.) is different,
slectric noise may occur that will disturb the
whole system. This problem can be solved by
fitting an equalising cable, to be placed next to

the control cable. Minimum cable cross-section:

16 mim?.

4, In the event of a 50/60 Hz earth loop

If very long control cables are used, 50/60 Hz
earth loops can arise, and these can interfere
with the whole system. This problem is resolved
by attaching cne end of the screen to the earth
via a 100 nF capacitor {short pin length).

PLC elc.

185MA100,12

15
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Control Terminal Designations

AWG 12-14
Torgue 4 kg-cm

Relay contactor cutput

RA RB RC MO M1 M2 M3 M4 M5 GNDAFM AWI +10v MCRM MO

J?|®[®[®[®[®|®|®|®]®]®|OIOI¢DI®

]

I | Photo coupler cutput

Factory set: Operation

| | | | | | Spesd: 3K-5K
Factory setting: & 2 3 e g g Trim potentiometer
[ VR:1K-5K
SLCEEE
e 2 o B B &\
g 2 oor oo
e 2R &)
g & = =
= = = Freq. meter
==z = 0-10VDC

Full scale voltmetor

Terminal symbel  Terminal nams Remarks
RA-RC Multi-function output contact Refer 1o P48,
RB -RC Multi-function output contact Relay Output Contact
MO - GND Multi-function input 1 Refer to P38, 39, 40, 41, 42
M1 - GND Multi-function input 2
M2 - GND Multi-function input 3
M3 - GND Multi-function input 4
M4 - GND Multi-function input 5
M5 - GND Multi-function input &
MO1 - MCM Multi-function PHC cutput 1 Refer to P45
+10V - GND Power supply for speed control - Command for power supply
(+10 V)
AVl - GND Analog voltage freq. command 0 - 10V or 4 - 20mA
inputs (10V and 20mA = max. freq.)
AFM - GND Analog frequency/current meter 0 - 10V output { 10V = max. freq.)

Note : Use twisted-shielded or twisted-pair shielded wires for the control signals. Itis
recommended to run all signal wiring in a separate steel conduit. The shielding should be
connected at both ends .

16
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Installation Notes:

Make sure that the appropriate input fusing with specified current ratings are connected
between the AC Power Line and the AC drive. A MCC (contactor with magnetic trip) is
recommended between the drive and circuit breaker to provide a means te disconnect
the drive from the power line in the event of a fault,

Make sure that the leads are connscted correctly and the drive is propsrly groundsd.
{Ground leads should be at least as the same size as input terminals R, S and T.)

Use ground leads that comply with AWG standards. Make the length of these ground
leads as short as possibls.

Should several units be installed side by side, all the units should be grounded directly
to the ground terminal. Do not form a loop with the ground leads.

O O X

Forward
running

When the drive output terminals U, V, and W are connected to the motor terminals
U, v, and W, respectively, the motor will rotate counter-clockwise {(viewed from the
shaft of the motor as shown above) when a forward operation command is recelved
{ FWD lamp is ONj}.

IMake sure that the power source supplies the correct voltage and is capable of
supplying the reguired current to the drive.

When power is applied to the drive, the internal DC bus charge inclicator LED will be
on.

Do not attach or remove wiring or connectors when power is applied to the drive.
Do not attempt to probe signals on the circuit board while the drive is operating.

For single phase applications, the AC input line can be connected to any twe of the
thres input terminals R, S, T. Nots: Tha drive is not intended for use with single-
phase motors.

To reverse the direction of rotation, interchange the connection of any of the two
motor leads.

De not connect the AC input to any of the U, V, W terminals, as this wil damage the
drive.

17
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Avold loose wiring and possible shorts, Tighten all screws on AC circuit terminals
securely.

It is a good practice to maintain a 20° angle between wires connected to the AC
circuit terminals and wires connected to the control terminals.

Use shielded cables for Control Gircuit wiring,

Use conduit for the AC power line. The conduit cn both the input and output of the
power line should be grounded.

If an EMI filter is required, it should be located close to the drive. Reducing carrier
frequency can also be a way to reduce EMI noise, however audible noise from the
motor will increase.

An L-Filter can be added to the UMW, side of AC Motor Drives if needed. Do not
use a Capaciter, or L-G Filter (Inductance-Capacitance), or R-C Filter (Rssistance-
Capacitance).

A *Ground Fault Interrupt Circuit™ can be used. To aveid malfunctioning of the motor
and drive, sensitivity of the current sensor should not be less than 200 mA with a
response time not less than 0.1 second.

18
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Chapter 3

Digital Keypad/Display Operation

Chapter 3 describes the various controls and indicators found on the Digital Keypad/
Display. The information in this chapter should be read and understood before
performing the start-up procedures described in Chapter 4

* Description of the Digital Keypad/Display

* Description of Digplay

= Digital Keypad Operating Modss & Programming Steps

Description of the Digital Keypad/Display

Operating Modes and Functions

When delivered from the factory, the Digital Keypad/Display module is mounted on the
front panel of the AC drive. This module has two functions: display and control. The
Display shows the current status of the drive. The control function provides the
programming interfacs.

&T— LED Display
Indicates frequency‘ motoer

parameter setting value and
alarm contents.

— LED Indication
Program / Function Data Key ]

Selecls normal modie / program mede. \ Run | [sTop] [ Fwo][ Rev | ;?rrg%!'gF%st;"SE\?;J;}a“O".
Displays the motor drive status, such
as outpul fraq., selecis the parameters, [— RUN Key
FWD/REY or output current, etc. MOD RUN Starts inverter drive operation.
L STOP/RESET Key
ENTER ﬂ Stops and resets the parameter
RESET after faults ocour.

ENTERKey —— 1«

Sets the different parameters [— UP and DOWN Key

Sets the parameter number or
50 changes the numerical data
such as the freq. reference.

[ VR for Setting Freq.
Could be the main-freq. input by

0 100 setting parameter Pr.00.

FREQ SET

\- >

19
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MODE

ENTER

STOP

RESET

LA |
LV

Function / Program

Pressing the “mode” key repetitively displays the AFD status such as the
reference frequency, cutput frequency, direction or output current and
selects the parameter setting mede.

Enter
Pressing the “ENTER” key to enter the data change mode and again to
store the value in memory.

Run
Used to start the AC drive operation. This key has no effect when the
drive is controlled by the External Control Terminals.

Stop / Reset

Used to stop AC drive operation. If the drive has stopped dus to a fault,
clear the fault first, then press this key to reset the drive. This key has no
effect when the drive is controlled exclusively by the External Control
Terminals.

Up / Down

Press the “Up” or "Down” keys momentarily to change parameter
settings. These keys may also be used te scroll through different
operating values or paramsters. Pressing the “Up” or “Down” key
momentarily, will changes the parameter settings in single-unit
increments. To guickly run through the range of setlings, press down
and hold the key.

Press the "Up" or "Down" key moementarily 1o select Forward or Reverse
directions when in Direction Made and the drive is controlled by the
digital control panel.

Explanation of the LED Indicators

[rRUN |[sTOP || FwD || REV |

Green lamp lights during REV operation.

Green lamp lights during FWD operation.

Red lamp lights by pressing STOP.

Green lamp light by pressing BUN.
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Quick Set-up

Refer to the relevant chapters of this manual for detailed instructions to configure the

VLT MICRO for your specific requirements.

manual. The adjustabile frequency drive contains dangerous voltages when

@ Before you start, please read the safety instructions in Chapter 1 of this

connected to the AC line. Impraper connection of the motor or the VLT
MICRO may cause equipmsnt failurs, serious injury or death.
Follow the directions in this Quick Set-up, as well as all local and naticnal safety codes.

Electrical Installation, Power

Cornect the AG line and motor cables as shown in Chapter 2 of this manual.

Programming

The VLT adjustable frequency drive is programmed by
means of the Digital Keypad. Refer to Chapter 3 for the
keypad functions.

In order to operate in Quick set-up the Pin Header/Jurmpers
{located next to the input terminals) should be as shown.

TEEEE] b \°

NOTE:
Speed reference is controlled by the "Arrow" keys. If the

@ ™

A

o= |

l MODE

RUN |

50

.

potsntiometer is 1o be used as the spesd reference S e SE'TOO
parameter Pr.00 will need to be programmed to d01.

\ (*)
Set the following parameters according to the motor
namsplate: Drive's Max Continuous Amps
Max motor frequency Parameter Pr.04 Model: 240V Amps
Max motor voltage Parameter Pr.05 176F7300 25
Mator ratelil"I (():tL(J)rrre;J” oo AFr’ﬁrr)a;meter Pr.62 176F 7301 5.0
Pr52 = x 1C0 176F7302 7.0

Drive's Max. Cont. Amps
Set the ramp timas:

Accel time Parameter Pr.10 Drive's Max Continuous Amps

Decal tims Parameter Pr.11 Model: 460V Amps
176F7312 3.0
176F7313 4.0

Motor Start 176F7314 5.0

Press the "RUN" key to start the metor. Adjust desired speed using the "Arrow" keys.
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Explanation of Displayed Messages

[ cl 1 Displays the AC drives output frequency. The frequency may be

I CHLLLY  determined by any one of the frequency sources that is selected by
the [Master frequency setting] or [Jog Frequency] command. It may
also be set using the [Multi-step speed setting 1 - 7] as determined by
the inputs to Multi-function Input terminals 1, 2 and 3.
If the frequency source originates from the control panel, the user
can uge either the "up” or "down" key to select the frequency.

Displays the output frequency present at terminals U, V, and W.
Displays the custom unit {v), where v = H x Pr.-85.

Displays the internal counter value ().

Note : Refer to Chapter 5, Pr.-45, 46, 64 - 66 for detailed description.

X
o
-
3

Displays the custom unit (), where v = H x Pr.-85.

Displays the custom unit {}, where r = H x Pr.-85.

| IC

Ny
0 12
CJ E2

] Displays the custom unit (U, where L = H x Pr.-85.

T
=

[
L) L

| W R O

——| [E3] [E3] 3] 127

Displays the custom unit (%), where % = H x Pr.-65.

Displays the counter value {c).

Displays the output current present at terminals U, V, and W
Displays the internal PLC process step currently being performed.
Displays the specified parameter.

Displays the actual value stored within the specified parameter.

e
=3

AC drive forward run status.

ii
o

AGC drive reverse run status.

i {7
T
C

The display will read “end” (as shown in the display tc the left) for
approximately 1 second T an input has been accepted. After a
parameter value has been set, the new value is automatically stored in
memory. To modify an entry, use the "up" and "down" keys.

-
J
A

The display will read *Err”, if as input is not accepted, or a parameter
value is selected outside the limit of the parameter.

M
A
A
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» Operating the Digital Control Panel

¢ [ndicate the operation mode.

Indication after Parameter valug QOutput freguency Output current Fuecl. /Rew.
power on. setting motor. manitor, moenitor. monitor.
[© (] © ] Q
| (GEAD|  (ER
H [

MIA"E—N/ Press \E” A " WI Preas 'm" A " NNI Press llm" A l Press IEIII'
ERRA D e A = (V) O KA t=i[¥]

Key Key Kay Key

> % & |pB @
(] ) o (-] L+
< F’ress Key

Displays the frequency
setting manitor,

* Operate the parameter value setting.

Parameter value The setting Maodified the Pr. The setting Parameter
setting motor. valug moniter valug te d01. valug is right. setting moniter.
(] ]
[EE D
o e

S5 EIL,M Press
(4] | =)

Key . Key
> ®  »
[~} L=/
Press & ¥ keys Press & W keys "End" The new value hag Displays the
to select the to select the been automatically parameter
pararmeter number. pararmeter value, stored in the ks
internal memary.  autormatically.
"Err"  The value entered
is not correct.
Decrease the freq. Increase the freq.
Frequency value Setting the freq. to OHz approx 17 to B0Hz apprax
setling maonitor, to 59.8Hz. sec. later. 17 sec. later.
(-] [ o ] ]
=Tt
o ) v COCTEDED | Press | moEaEnees | Press | momaEmmres | ans | v

MOGE

e T e e | A e o | e | P e e
uEREluELE ] ERE =R E

. Kay . Key Key
o ' o o ‘ o
Press & W to set Press ¥ the freq. Press A the freq, The freq. value can
the motor running will decrease willincrease 3.5Hz/  be entered in stop
frequency 3.5Hz/sec. 36C. or operating mode.

Note: Set parameter Pr.00 to d00 to enable setting the frequency by the keypad.
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¢ Change the different indication mede as follows:

Fonward
Indication after Operate at Output frequency Qutput current operation
power on. 60.0Hz. monitor, monitor. manitor.
] [©
[ =TH] H £
COCAENE] | Atter | EECEIEICD a2 | o | v
10 sec.
Sz e i el == e [ [ PN
mEa ] =k @kl
Key . Key Key
o EARE o Pt o o
“STOP™ "FD" "BUNT PWD"
will light up. will light up.
Change the Fwd. Change to Reverse Setting the Decrease motor
or Rev. operation. oprtation. frequency. speed to stop.  Stop mode.
@ ] =] [0
' r' [ [ullaliy] CCr
Press - Ly J_l ﬂ D I~ El u.ﬂ
> |EEE ELE|EEE
E = | m s | [2)
Key 7 Key
o o A ol " o
"RUN® "REV" will light "STOP" "REV® will "STOP" "REV"
"EWE" will flash. light *RUN" will will light up.
flash.

= Rasget the fault messages.
Frequency setting
will be displayed

Fault message after the fault is

O.H. is displayed. remaved.
] -]
[} C
F&00

mMCEAEam

=]
BE
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Chapter 4
Description of Parameters

Pr.00 Master Frequency Source Select
Factory Setting d00
Units None
Settings <00 Master frequency determined by keypad digital control.

d01 Master frequency detarmined by analog signal of DG OV - +10,
a.Performed by keypad potentiometer. The pin header and jumper
combined as@ and@ in the diagram below.
b. Performed by external terminal AVl. The pin header and jumper
combined as@ and@ in the diagram below.

d02 Master frequency determined by analog signal of DC 4mA - 20mA.
Perfermed by external terminal AV1. The pin header and jumper
combined as(?) and(d) in the diagram below.

Pin Header/Jumper Diagrams:
The pin headers and jumpsrs are located on the upper right corner of the control
board and can be accessed by opening the input terminal cover.

J5: Selects the source of the potentiometer input from
the External Control Terminal (AV]) or from the
Digital Keypad/Display {LC-03P) potentiometer.
J8, J7: This jumper is used to select the DC voltage signal
or DG current signal for master frequency control.

WM =

J5 J5
Keypad E: 1 1 (] External terminal
VR effective 2 2 :| AV1 effective
3 3 ks
Jg J7 Je J7

Analog voltage E: 1 :| ] 1] Analog current
signal selection 2 E: OEO ::] signal selection
3 QKO
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Pr.01 Operation Command Source Select
Factory Setting d00
Units None
Settings d00 Operating instructions determined by the Digital Keypad/Display.

d01 Operating instructions determined by the External ControlTerminals.

Keypad STOP key is effective.
d02 Operating instructions dstermined by the External Control Terminals.

Keypad STOP key is not effective.

(Refer to parameters 38, 39, 40, 41 and 42 for more details.)

Pr.02 Motor Stop Method Select
Factory Setting d00
Urits None
Settings dOORamp stop
d01Coast to stop

This parameter determines how the motor is stopped when the AC drive receives a
valid stop commang.

Ramp: The AC drive cutput frequency decelerates down to the minimum output
frequency {Pr.08) in the time specified by Pr.11 or Pr13, then the output is turned off.

Coast: The AC diive output is turned off immediately and the motor free runs until it
comes to a stop.

Frequency command

Hz Hz
Frequency command
Speed (Free running to stop)
{ Speed
; sec. sec.
Stop command Setting value Stop command 7
Ramp Coast

To dstermine the best msthod to stop the motor, the type of load needs to be
considered,

1. In many applications operator safety and material processing can be impreved when
"Ramp Stop" is selected. The accel./decsl. time required will depend on the specific
parameters of your application.

2. The advantage of using "Coast-to-stop" is the motor will heat less during

frequent starting and stepping. Applications where “Coast-to-stop® is commonly

used are fans, pumps, blowers, mixing and agitating.
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Pr.03, Pr.04, Pr.05, Pr.06, Pr.07, Pr.08, Pr.09 V/F Curve

Pr.03 Maximum Qutput Frequency
Factory Setting d60.0 Hz
Units 0.1 Hz
Parameter value d50.0 - d400.0 Hz

This parameter determines the maximum AC drive output frequency. Analog inputs {0 -
10V, 4 - 20 mA} are scaled to correspond to the output freguency range.

Pr.04 Motor Frequency
Factory Setting d60.0 Hz
Units 0.1 Hz
Parameter value d10.0 - ¢400.0 Hz

This value should be set according to rated frequency of the motor as indicated on the
moter namsplate.

Pr.05 Motor Voltage
240V 460V
Factory Setting d220.0 Factory Setting d440.0
Units 0.1V Units 0.2V
Parameter value d?.0 - d255.0 Parameter value d4.0-d500.0

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.

Pr.06 Mid-point Frequency
Factory Setting d1.50 Hz
Units 0.1 Hz
Parameter value d0.1 - d400.0 Hz

This parameter sets the Midpoint Fregquency of the V/F curve. It may be used to
determine the V/F ratio between the Minimum Freguency and the Mid-point
Frequency.

Pr.07 Mid-point Voltage

240V A0V
Factory Setting d10.0 vV Factory Setting d20.0V
Units G.1V Units 0.2V
Parametsr value d2.0 - d255.0 Parameter value d4.0 - d500.0

This parameter sets the Midpoint Voltage of the V/F curve. It may be used to determine
the V/F ratic between the Minimum Voltage and the Mid-point Vcltage.
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This parameter must be equal to or greater than Minimum Cutput Voltage (Pr.09) and
equal to or less than Maximum Output voltage (Pr.05)

Pr.08 Minimum Qutput Frequency
Factory Setting d1.50 Hz
Units 0.1 Hz
Paramester value d0.1 - d20.0 Hz

This parameter programs the Minimum Output Frequency of the AC drive.

Pr.0€ Minimum Output Voltage

240V 460V
Factcry Setting d10.0 vV Factory Setting d20.0 V
Units 8.1V
Parameter value d2.0 - d50.0 WV Parameter value c2.0 to d100

This parameter programs the Minimum Cutput Voltage of the AG drive.
This parameter mus be equal to or less than Mid-Point Voltage (Pr.07).

Voltage
0 Frequency
Fr.og
Standard V/F Curve
Valtage Voltage
Fr.o7
Pr.o8 Pr.0%] Pr.04] Pr.og] Fraquency Pr 08 Pr.04] ria3]  Frequency
Custom V/F Curve Fan/Pump V/F Curve
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Commonly Used V/F Pattern Settings
(1) General Purpose

Factory Satings
Mator Spec 60Hz Mo Set value Motor Spec S0Hz Mo Set valua
v pras |eva v pras |s0a
pras4 |eva prod4 |s0.0
230 220
pros 2200 Pros | 2200
Pro6 |15 Pro6 |13
pro7 [100 pro7 [120
pros |15 pros |13
hl< B 10
- Prog | 100 < Prog | 120
15 w0 f 15 500 T

(2) Fans and Pumps

Motor Spec 60Hz Motor Spec 50Hz
Na. Set value No. Set value

Pros |600 . .0
v r v Proa | so.
Pro4 [s00 Proa |50.0
220
Pros 2200 Pros |2200
Pros |30 Pros |25
pro7 |so0 Pro7 |s0.0
S0
Prog | 1.5 Proa |13
10 H 10 i
Prag | 100 - - Proa [10.0
[T 5.6 T 15 25 EX
(3) High Starting Torque
Motor Spec 60Hz Motor Spec 50Hz
Ne. Sel value Mo Sot value
proz |eoo
v v v proa 500
Fro4 J&oo Fr.oa |50.0
220 220
Pros 2200 Pros 2200
Proé (30 Pros o2
Pro7 |23
25 |- P Pro7 |23.0
Prog |15 Prog |13
i 4 i
153 wa f P02 [180 Proo J14

13 22 a0 f

Pr.10. Pr.11, Pr.12, Pr.13 Acceleration / Deceleration Time

Pr.10 Acceleration Time 1 (Can be programmed while the drive is running.)
Factory Setting d10.0 Sec
Units 0.1 Sec
Parameter value d0.1 - d600.0 Sec
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This parameter is used to determine the time required for the AC drive to ramp from 0
Hz to its Maximum Qutput Frequency (Pr.03). The rate is linear unless S Curve is
"enabled". This rate of acceleraticn applies to any incremental increase in command
frequency unless selscted using the Multi-Function Inputs, MI1 - 3. See Parameters
39, 40 and 41. Acceleration time 1 is the default when a Multi-Function Input Terminal
has not been programmed to select between Acceleration time 1 and Acceleration
time 2.

Pr.11 Deceleration Time 1 (Can be programmed while the drive is running.)
Factory Setting d10.0 Sec
Units 0.1 Sec
Parameter value d0.1 - d600.0 Sec

This parameter is used to determine the time required for the AC drive to decelerate
from the Maximum Qutput Frequency (Pr.03) down to O Hz. The rate is linear unless S
Curve is "enabled". Deceleration time 1 is the default when a Multi-Function Input
Terminal has not been programmed to select between Deceleration time 1 and
Deceleration time 2.

Speed

Frequency command f=--===--=--

e Accel }_VDecel Time
Time Time

Mote: See Pr.101; Automatic Accsl and Decel timas are default. Change to "Linear
Acceleration/Deceleration” to enable manual acjustment.

Pr.12 Acceleration Time 2 (Can be programmed while the drive is running.)
Factory Setting d10.0 Sec
Units 0.1 Sec
Parameter value d0.1 - d600.0 Sec

This parameter determines the time required for the AC drive to ramp from 0 Hz to the
Maximum Operating Frequency {Pr.03). The rate is linear unless S Curve is "enabled".
The rate of acceleration applies to any incremental increase in command frequency
unless Acceleration Time 1 (Pr.10) is selected. Acceleration Time 1 and 2 may be
selected using the Multi-Function Inputs M1 - 3. (See Paramsters 39, 40 and 41.)

30



“Deanfoss VLT® MICRO

MNote: See Pr.101; Automatic Accel and Decel times are default. Change to "Linear
Acceleration/Deceleration” to enable manual adjustment.

Pr.13 Deceleration Time 2 (Can be programmed while the drive is running.)
Factory Setting d10.0 Sec
Units 0.1 Sec
Parametsr valus d0.1 - dB00.0 Sec

This parameter determines the time for the AC drive to decelerate from the Maximum
Output Frequency (Pr.03) down to 0 Hz. The rate is linear unless S Curve is "enabled”.
The rate of deceleration applies to any decrease in command frequency unless
Deceleration Time 1 is selected. Deceleration Time 1 and 2 may be selected using the
Multi-Function Inputs M1 - 3. (See Parameters 3¢, 40 and 41))

Application Notes:
1. The Accel./Decel. Time is defined as the time required to change the output

frequency from the value of Pr.03 to the value of Pr.08 (Maximum and Minimum

Output Frequencies).

2. The Accel./Decsl. time can be calculated by using the parameter valuss of the
following formula: a = [(Pr.10, 11, 12, 13}Pr.03 Pr.0g8))(Pr.03 ¢ Hz).

3. The actual Accel./Decsl. time should be measured 1o insure it mests the system
requirements.

Pr.14 S-curve
Factory Setting d00 Sec
Units None
Parametar value d0Q - d07

This parameter should be programmed during start-up. It is used te provide smooth
acceleration and deceleration. S-curves can be selected from 1 to 7. Settings 110 7
are added to the active accel /decel. times to form an adjustable S-curve.

Frequency

Pr.14 = d01
"S curve Enabled”

jt——————— Time

S-curve characleristics Time

Pr.14 = d0o
"S curve Disabled”

Time
[Accel lim Pecel tim
1or2 Tor?
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Pr.15 Jog Accel. / Decel. Time {Can be programmed while the drive is running.)
Factory Setting 1.0 Sec
Units 0.1 Sec
Parameter valug d0.1 - d600.0 Sec

This parameter, together with the Jog Frequency (Pr.16), determines the time required
for the AC drive to ramp from 0 Hz to the Jog Frequency, or the time required to ramp
from the Jog Frequency to 0 Hz.

Pr.16 Jog Frequency (Can be programmed while the drive is running.}
Factory Setting d6.00 Hz
Units 0.1 Hz
Parameter value d0.1 - d400.0 Hz

Jog Frequency can be controlled through a Multi-Function Input Terminal: M1 to M5
(See Pr.38 - pr.d2). Jog starts from the Minimum Qutput Frequency (Pr.08) accelerating
to the Jog Frequency (Pr.16) in the time interval set by the Accel./Decel. Time (Pr.15).

Speed
JOG frequency

Accel Decel Time
Time. Time

JOG command _I oN OFF

Pri17. Pr.18. Pr.19. Pr.20. Pr.21. Pr.22. Pr.23 Multi-speed Operation
Multi-Step Speeds 1, 2, 3, 4, 5, 6, 7 (Can be programmed while the drive is running.)
Factory Selting d0.00 Hz
Units 0.1 Hz
Parameater value d0.1 - d430.0 Hz

Multi-step speed Parameters 17 - 23 in conjunclicn with Parameters 78, 79, 81 - 87
provide multi-stepy motion control.

32



“Deanfoss VLT® MICRO

Pr.24 Reverse Run Inhibit
Factory Setting d00
Units None
Settings do0 REVY run snabled
d01 REV run disabled

This paramster inhibits AG drive opsration in the reverse direction.

Pr.25 Over-voltage Stall Prevention
Factory Setting ¢
Units None
Settings d00 Disable over-voltage stall prevention
d01 Enbable over-voltage stall prevention

During deceleration, the DC bus veoltage may exceed the maximum amount allowable
due to motor regeneration. When this function is enabled, the AC drive will cease to
decelerate and then maintain a constant output frequency. The drive will only resurme
deceleration when the voltage drops below the preset value.

DC bus
voltage

Qver voltage

detection A\
level ~ \

QOutput Time
frequency

N

" Time
QOver voltage stall prevention

Pr.26, Pr.27 Over-Current Stall Prevention

Pr.26 Over-Current Stall Prevention During Acceleration
Factory Setting d170%
Units 1%
Pararmeter value <50 - d200%
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During pericds of rapid acceleration or excessive load, the AC drive output current
may increase abruptly and exceed the value specified by Pr.26. When this function is
enabled, the AC drive wil cease to accelerate, then maintain a constant output
frequency. The drive will only resume accsleration when the current drops below the
presat value.

Output Output

current currant

- - /\\
Overcurrent \ Overeurrent /
deteclion i datecton
level i level
Output TS ot Time
frequency i frecquenay]
| — r—
Tirmne Time
Stall prevention during acceleration QOver-current stall prevention during operation

Pr.27 Over-Current Stall Prevention During Operation
Factory Setting d170%
Units 1%
Parameter value d50 - d200%

Curing steady-state opsration 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 spsed. The drive will accelerate
to the steady-state operating frequency conly when the output current drops below the
level specified by Pr.27. A setting of 100% is equal to the rated current of the drive.

Pr.28, Pr.29, Pr.30, Pr.31 DC Braking Current

Pr.28 DC Braking Current
Factory Setting d00%
Units 1%
Parameter value d00 - d100%

This parameter determines the DC current that will be applied tc the motor during
braking when the Motor Stop Method (Pr.02) is programmed to "Ramp Stop”. The DC
braking current is set at increments of 1%. A setting of 100% is equal to the rated
current of the driva.

NOTE: When setting this parameter, begin at a lowsr current level, then increase the
value until sufficient holding torgue is achieved. The rated motor current should not be
exceeded.
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Pr.29 DC Braking Time During Start-up
Factory Setting <0.0 Sec
Units 0.1 Sec
Parameter value d0.0 - d5.0 Sec
This parameter determines the time duration that DC braking current will be applied to the
mator during the AC drive start-up.

Pr.30 DC Braking Time During Stopping
Factory Setting <0.0 Sec
Units 0.1 Sec
Parameter value d0.0 - d25.0 Sec
This parameter determines the time duration that DC braking current will be applied to
the motor when the Motor Stop Method (Pr.02) is set to "Ramp Stop”.

Pr.31 DC Braking Start-up Frequency
Factory Setting d0.00 Hz
Units 0.1 Hz
Parameter value d0.0 - d60.0 Hz
This parameter determines the Start-up Frequency for DC braking when the AC drive
starts to decelerate. The frequency may be set in 0.1 Hz increments. When the value is
less than that specified by Pr.08, Minimum Output Frequsncy, the start-up frequency
for DC braking will be the value specified by this parameter.

Minimum output DG brake starting frequency
frequency y
Fol
DC braking current %

Pr.32, Pr.33, Pr.34, Pr.35 Momentary Power Loss Protection

Pr.32 Momentary Power Loss Operation Mode Selection
Factory Setting d00
Units None
Settings d00 Operation stops after momentary power loss.
d01 Operation continues after momentary power loss. Speed search
starts with the Frequency Reference Value.
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d02 Operation continues after momentary power loss. Speed search
startg with the Minimum Frequency.
NOTE: Fault contact is not energized during restart after a momentary power loss. This
parameter determines the AC drive mode of operation after recovery from a
momentary power loss.

Pr.33 Maximum Allowable Power Loss Time
Factory Setting 2.0 Sec
Units 0.1 Sec
Parameter value ¢0.3 - d5.0 Sec
Curing a power failure, if the power loss time is less than the time defined by this
parameter, the AC drive will resume operation. If the Maximum Allowable Power Loss
Time is exceeded, the AC drive output power wil be turned off.

Pr.34 Minimum Base Block Time
Factory Setting <l0.5 Sec
Units 0.1 Sec

Parameter value ¢d0.3 - d5.0 Sec
When a momentary power loss is detected, the AC drive output turns off for a
specified time interval determined by Pr.34 before resuming operation. This time
interval is called the "Base Block Time". Thig parameter should be set to a value where
the residual cutput voltage is nearly zero.

Pr.35 Speed Search Deactivation Current Level
Factory Setting d100%
Units 1%
Parameter value <30 - d200%
Folowing 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 determined to be at a
"speed synchronization” point. The drive will start to accelerate or decelerate back to
the operating frequency at which it was programmed to operate.

Allowable maxirmum Allowsble maimum

power logs time paweet losz tima
INPUT 1.3 INPUT
POWER _‘ I POWER _‘ I

Bpeed synchionization
=dot = el0002

delection,
Speed s2arh slarts with Spead s2arch starls with
he frequency 1sference vah minimun staring frequancy

QUTPUT
FREQUENCY

QUTPUT
FREQUENCY

QUTPUT
VOLTAGE

QUTPUT

VOLTAGE Min, Bagablock!
Hine

Spead i
search ¥
Gperation
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Pr.36, Pr.37 Reference Frequency: Upper / Lower limit

Pr.36 Reference Frequency Upper Limit
Factory Setting d400.0 Hz
Lnits 0.1 Hz
Parameter Valus d0.1 - d400.0 Hz

This parameter programs the upper limit of the reference frequency in 0.1 Hz increments.

Pr.37 Reference Frequency Lower Limit
Factory Setting d0.0 Hz
Units 0.1 Hz
Parameter Value d0.1 - d400.0 Hz

Determines the lower limit of the reference frequency in 0.1 Hz increments.

Qutput frequency

Input frequency

Application Notes:

1. Parameters 36, 37 are provided to prevent damage te the AC motor and

applicable machinery. Under certain conditions a motor can overheat and/or machinery

can be damaged at excessively high speeds.

2. The lower Iimit for AC drive operation is determined by the greater valus of Pr.08
(Minimum Cutput Frequency} and Pr.37 (Reference Frequency Lower Limit). The
upper limit for AG drive cperation is determined by the lesser value of Pr.03

(Maximum Qutput Freguency and Pr.36 Reference Frequency Upper Limit).

Pr.38 Multi-Function Input Terminals (M0, M1)
Factory Setting d00
Units None
Settings d00 - d02

Pr.39 Multi-Function Input Terminals (M2)
Factory Setting d05
Units None
Settings d03 - d20
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Pr.40 Multi-Function Input Terminals {M3)
Factory Setting d06

Units None
Settings d03 - d20

Pr.41 Multi-Function Input Terminals (M4)
Factory Setting d07

Units Nons
Settings <03 - d20

Pr.42 Multi-Function Input Terminals (M5}
Factory Setting <08

Units None
Settings d03 - d20

Parameter - Function List:

‘alug Function ‘alug Function

d00 | MO: Fwdl./Stop, M1: Rev./Stop d11 [1st-2nd Accel./Decel. Time Select
d01 |MQO: Run/Stop, M1: Fwd./Rev. d12 | External Base Block (Normally Closed)
d02 | 3-Wire Operation Gontrol Mode d13 |External Base Block (Normally Open)
d03 | External Fault (Normally Open) d14 | Increase Qutput Frequency Control
d04 | External Fault (Normally Closed) d15 | Decrease Qutput Frequency Control
d05 | External Resst d16 [Run PLC Program

dO6 | Multi-Step Speed Control 1 d17 |Pause PLC Program

d07 [ Multi-Step Speed Control 2 d18 | Counter Trigger

d08 | Multi-Step Speed Control 3 d19 [ Counter Reset

d09 | Jog Frequency d20 |No Operation

di0

Accel./Decel. Speed Inhibit Control
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Explanation:
1: Start/Stopy/Direction ntrel — Made 1 - Two wire control: Parameter
value set to d00 (Pr.38 only)
FWD/STCOP MO "Open': Stop; "Close": FWD Run
REV/STOP M1 "Open": Stop; "Close": REV Run

GND

VLT MICRO

Mode 2 - Two wire control: Parameter value set to d01 (Pr.38 only).

RUN/STOP MO "Open': Run; "Close": Stop
REV/FWD M1 "Open': FWD; "Close™: REV
GND
VLT MICRO

Mode 3 - Three wire control: Parameter value set to d02 (Pr.38 only).

STOP  RUN

MO {Run command. Runs when "Closed®)

M2 (Stap command, stops when "Open”}

M1 (REV/FWD Run selest
“Cpen': FWD Run

GND "Closed": REV Run)

VLT MICRO

REV/FWD

When value d02 is selected for Pr.38, the program value for Pr.39 will be ignored.
Three Wire Control remains in effect.

2.d03, di4: Exdernal Fault — Parameter values d(3, d04 programs Multi-Function Input

Terminals: M1 {Pr.38), M2 (Pr.39), M3 (Pr.40), M4 (Pr.41} or (Pr.42) to be External Fault
fE.F)inputs.

EFN.O)

OO Mx "Close': Operation available.
Setting by d03

E.F (N.C) Mx "Open™ Operation available,

Setting by Q4 aND

VLT MICRO

The External Fault input signal has fast priority for display of "E.E" by the Digital
Keypad/Display. Al AC drive functions will be stopped and the motor will free-run.
Normal operaticn can resume after the external fault is cleared and the AC drive is reset.
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3.405: External Reget — Parameter value d05 programs a Multi-Function Input

Terminal: M1 (Pr.38), M2 {Pr.39), M3 (Pr.40), M4 {Pr.41) or M5 (Pr.42) to be External
Reset.

RESET
———————— (50— Mx "Glose": Oparation available.

Setting by d05

GND

VLT MICRO

External Reset has the same function as the Reset key on the Digital keypad. External
faults O.H., 0.C. and O.V. are cleared when this input is used to reset the drive.

4.d08, 07, 08: Multi-Step Speed Command — Parameter values d06, d07, d08
programs any three of the following Multi-Function Input Terminals: M1 (Pr.38), M2
(Pr.39), M3 (Pr40), M4 (Pr41) or M5 {Pr.42) for multi-step speed command function.

dos Multi-step 1

Mx "Closed". Operation available
d07 Multi-step 2

Mx “Clozed". Operation availabla.
d08 Multi-step 3
Mx "Closed". Operation available

GND

VLT MICRO

These three inputs select the multi-step speedls defined by Parameters 17 - 23 as
shown in the following diagram. Parameters 78 - 87 can also contrel cutput speed by
programming the AC drive's internal PLC function.
Freq.
P17 STEP 1 step 1
P18 STEP 2 !
P19 STEP 3
P20 STEP 4
P21 STEP 5
P22 STEP §
P23 STEP 7

step 5
\step 6

stap 7

-
[on]  [on]

ON ON

Master Freq.

Mx 1-GND

Mx 2-GND

Mx 3-GND [onfon|on Jon |

Operation Command ON I OFF
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5.d09: Jog Frequency Control - Parameter value d09 programs a Multi-function Input
Terminal: M1 (Pr.38), M2 (Pr.39), M3 (Pr40), M4 (Pr41) or M5 (Pr.42) for Jog control.

:R: Mx "Closed": Operation available.
d09 jog operation
Command
GND
VLT MICRO

Jog cperation programmed by d09 can only be initiated with the motor stopped (refer
to Pr.15, Pri1g).

B.d10: Accel./Decel. Inhibit — Parameter d10 programs a Multi-functional Input
Terminal: M1 (Pr.38), M2 (Pr.39), M3 (Pr.40), M4 (Pr.41), M5 (Pr.42) for "held speed”
control. When the command is accepted, acceleration and deceleration is stopped

and the AG drive maintains the motor at a constant speed.
Freq.

fs— Setting Freq, Accel. inhibit

Dacel. inhibit
«— Actual operation Freq.
Accel. inhibit o
4 Setting Freq.—| Decsl. inhibit
- Aé‘tual operation Freq.
Mx-GND CN ON ON ON Timing
Cperation I CN I OFF

Command

7.d11: First or Second Accel./Decel. Time Select — Parameter value d11 programs a
Multi-function Input Terminal: M1 (Pr.38), M2 (Pr.39), M3 (Pr.40), M4 (Pr.41) or M5

{Pr.42) to control selsction of first or second Accel./Decsl. timas frefer to Pr.10, Pr.11,
Pr12, Pr.13).

Q0 Mx "Closed": Operation available.
d11 Switch for 1st/ 2nd Running with 2nd Accel./Decel.
Accel./Decel.
GND VLT MICRO

NOTE: This function is disabled when the drive is performing other functions.
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Freq.
Setting Value
P10 P11 P12 P13 P10 P13
Time
Mx-GND [ on | [on]

Operati
Gommana [ OV ] ["on [Fon] orr

8.d12. d13: External Base Block — Parameter values d12, d13 program Multi -functional
Input Terminals: M1 {Pr.38), M2 (Fr.39), M3 (Pr.40), M4 (Pr.d1) or M5 {Pr.42) for
external Base Block control. Value d12 is for normally open (N.C.} input, and value

d13is for a normally closed input (N.C.}.

B.B. (N.0.)

‘oo Mx "Closed": Operation available.
Setting by d12

B.B. (N.C.
: ; Mx "Open”: Operation available.

Setting by d13

GND VLT MICRO

Application Note:

When the programmed inputs for d12 or d13 are used to activate base block control,
the motor will free run. When base block control is deactivated, the AC drive will start
its speed search function and synchronize with the motor speed then accelerated to
programmed frequency.

Allowable maximum
power loss time

INPUT Pr33
POWER ] I
‘ Speed synchronization
detection,
QUTPUT = 40001 i
FREQUENCY Spead search starts with
the frequency reference valu

OUTPUT

— Pr.34]
VOLTAGE

Min. baseblack:
tima

Speed sear:t:h
operation’
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2. d14, d15: Increase/Decrease Output Freguency Control — Parameter value d14
programs a Multi-function Input Terminal: M1 {Pr.38), M2 (Pr.39), M3 (Pr.40), M4

(Pr.41) or M5 (Pr.42} to incrementally increase the AC drive output frequency by one

unit sach time the comesponding input is activated. Paramester valus d15 programs an
input to decrease the output Trequency.

UP (N.C)
Mx "Closed": Operation available
Seiling by d14 Freq. will increase one unit.
DOWN (N.G.)
Mx 'Closed": Cperation available
Setting by d15 Freq. will increase one unit.
GND VLT MICRO

Application Note:

If the Multi-function Input Terminals programmed for Increase/Decrease Qutput
Frequency Control (14, d15) are asserted continuously, the output frequency will
increase or decrease unit by unit continuously. If the input is pulsed, the output
frequency will change one unit. This control function is enabled when the drive is
running. The modified frequency is stored in non-volitile memaory.

10. d18, d17: PLC Function Control — Paramester value d16 programs a Multi-function
Input Terminal: M1 (Pr.38), M2 (Pr.39), M3 (Pr.40), M4 (Pr. 41), M5 (Pr.42) to enable the
AC drive internal PLC function. Parameter value d17 programs and input terminal to
pause the PLC program.

AUTG-RUN (N.O.)

Mx "Closed": Operation available.
Setting by d16 Auto-Running is available.

Mx "Closed": Operation available.
Setting by d17 Auto-Running is avallable.

GND VLT MICRO

Application Note:

Parametsr valus d16 programs a Multi-function Input Terminal: M1 - M5 to start the
internal PLC program control of the AC drive. Parameters 17 - 23, 78, 79 and 81 to 87
define the PLC program. Parameter value d17 programs an input to pause the PLC

program when the input is sherted to ground. When the input terminal is not closed,
the PLC program runs continuously.
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12.d18: Counter Trigger — Parameter value d18 programs a Multi-function Input
Terminal: M1 {Pr.38), M2 (Pr.39), M3 (Pr.40), M4 (Pr.41) or M5 {Pr.42} to increment the
AC drive's internal counter. When the input transiticns from low to high the counter is
incremented by 1.

Trigger

O_C Mx Counter value add. one unit by

) signal "On" to "Off".

d18 Counter trigger
signal input.

GND VLT MICRC

Application Note:
The Counter Trigger input can be connected to an external sensor to count a process
step or unit of material used in a procass. Refer to the diagram below.

oy " e [ o [ e
A
Counter trigger signal

Multi-function input terminal —)Iem%%

Signal output with (P97 = d03) The trigger timing can not be

Pr.-97 counter (P45/P48) less than 2mSec. (<250Hz)
value is attained. _— S

Signal output with  {P96 =d05)
Pr.-96 counter (P45/P48)
value is attained.

13.d19: Counter Reset — Parameter value d18 programs a Multi-function Input
Terminal: M1 (Pr.38), M2 (Pr.38), M3 (Pr.40), M4 (Pr.41) or M5 (Pr.42) to reset the
counter.

Reset Counter

O_C> Mx "Closed": Operation available.
Indicated by cO0 on display.

d18 Reset the counter
value.

GND VLT MICRO

Application Note:
The input terminal resets the counter to "00" which can be displayed on the Digital
Keypad/Display.
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13.d20: (not used) — Parameter value d20 programs a Multi-function Input
Terminal: M1 {Pr.38}, M2 (Pr.39), M3 (Pr.40), M4 (Pr.41) or M5 {Pr.42) to provide no
function. NO FUNCTION

O_C Mx Both "Open" or "Closed" without
any operation.

d18 No function

GND VLT MICRO

Application Note:

The purpose of this function is to provide isclation for unused Multi-function Input
Terminals. Any unused terminals should be programmed to d20 to insure they have no
sflect on drive operation.

Pr.43 Analog OQutput to Drive External Meter
Factory Setting d00
Units None
Settings d00 Analog frequency meter (O to Maximum Frequency, Pr.03)
d01Analog current meter (O to 250% of the rated drive output current)
This parameter selects the AC drive output frequency or output current that will be
proportional to the analog meter output signal veltage (DC: Ov - 10v).

Pr.44 Analog Qutput Gain (can be programmed while the drive is running)
Factory Setting d100%
Units 1%
Parameter value d01 - d200%
This function regulatss voltage level of the AC motor drives analog signal output (sither

frequency or current output) at the AFM output terminal, which is then fed tc a
frequency or current indication meter.

AFM ACM ) )
The analog voltage output is proportional to the AC
drive output frequency. The AC drive's Maximum
Cutput Frequency (Pr.03) is equivalsnt to 10 v DG, If
+ ?i-\ — required, adjust the output level using Pr.44, Analog
[} Output Gain.

Analog frequency meter

AFM ACM
The analog voltage cutput is proportional to the AC
drive output current. 10 v DC of analog is equivalent to
+ _ 2.5 times the AC drive's Rated Output Current. If
Q required, adjust the output level using Prd4, Analog
=] Cutput Gain.

Analog current meter
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Pr.45 Multi-function PHC Qutput Terminal (MO1)
Factory Setting <00
Units None
Settingsd00 - d14

Pr.46 Multi-function Output Relay Contact RA-RC (NO), RB-RC (NC)
Factory Setting d07
Units None
Settingsd00 - d14

Multi-function Output Program Values

‘alue| Function Value|Function

d00 |AC drive operational d08 |Desired Frequency Attained

d01 |Pre-set frequency attained d09 [PLC Program Running

cl02 |Non-zerc speed d10 |PLC Program Step Completed

d03 [Over-torque detection d11 |PLC Program Execution Completed
d04 |Base Block (B.B.) indicator d12 [PLC Program Executicn Paused
d05s | Low-voltage Detect Indicator d13 [Terminal Count Value Reached

d06 |AC Drive Control Mode d14 |Preliminary Counter Value Reached
c07 |Fault Indicator

Explanation:

1. d00: AC Drive Operational — The Multi-function Qutput Terminal contacts will be
"closed" when the AC drive is running cr the FWD or REV command is executed.

2. d01: Pre-set Frequency Attained - The Multi-function Cutput Terminal contacts will
be "closed" when the AC drive reaches the specified operating frequency defined by
Pr.o4.

3. d02: Zero-speed Indicator — The Multi-function Quiput Terminal contacts will be
“closed" when the AC drive output frequency is less than the minimum cutput
freqiuency.

4. do3: Over-torque Detection Indicator — The Multi-function Qutput Terminal contacts
will remain "closed" as long as over-torque is detected. Parameter Pr.61 programs
the Over-torque Detsction Level. Pr.62 sets for the time limitation for over-torque
hefore the AC drive output is turned off,

5. d04: Base Block Indicator — The Multi-function Qutput Terminal contacts will always
be "closed" as long as the AC drive cutput is turned off.

6. d05: Low-voltage Detect Indicator — The Multi-function Output Terminal contacts will
be "closed" when the AC drive detects a low-voltage state.
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7. do6: AC Drive Control Mode — The Multi-function Qutput Terminal contacts will be
"closed" when the AC drive operation is controlled by the external terminals.

8. diy: Fault Indicator — The Multi-function Qutput Terminal contacts will be

‘closed” when a fault is detected.

9. d08: AC Drive Control Mode — The Multi-function Cutput Terminal contacts will be
"closed" when the output frequency equals the Desired Frequency attained (Pr.47).
10. d09: PLC Program Running — The Multi-function Output Terminal contacts will be
"closed" the PLC program is executing.

11. d18: P1 C Program Step Completed — The Multi-function Cutput Terminal contacts
will be "closed" within 5 seconds when each multi-step speed is attained.

12. d11: PLC Program Completed Execution — The Multi-function Gutput Terminal
contacts will be "closed" within & secs, after the PLC program completes execution.

12: PLC Program Execution P — The Multi-function Qutput Terminal contacts
will be "closed" when the PLC program execution is paused by a multi-function input
terminal that has been programmed to pause the drive cperation.

14. d13: Terminal Count Reached — The Multi-function Output Terminal contacts will be
"closed" when the counter value is egueal to the value programmed by Pr.96.

15. d14: Preliminary Counter Value Reached — The Multi-function Cutput Terminal
contacts will be "closed" when the counter value equeals the value of Pr.97.

Multi-function terminals wiring example

AC/DC Power Source

Multi-Function indication 0 ] Faults indicaﬁanf"& ®

output terminals \Bzf
. " LN td
AC 250V 2A RB § Fower indication
U
DC 30V 2A Faarat
Nt

Multi-Function PHC fLT\ @ Plus terminal
output terminals MO1 P

! . Power 48VDC
Pre-set freq. attained 50mA

PHC @ Minus terminal

48vDC 50mA

MCHM

Pr.47 Desired Frequency Attained
Factory Setting d0.0 Hz
Units 0.1 Hz
Parameter value d0.0 - d400.0 Hz

Used to select a specified frequency in increments of 0.1 Hz.
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Multi-function output terminal operation {d01 and d08)

Setting Freq. Detective Range’®™™ 7 T Detective Range

= 2Hz. |, /7 + 4Hz

Des?red Freq. J, Inefficient Range
Setting N - 2Hz

P47 ) &

Pre-set Freq.

attained indication ON OFF
P45/46

Desired Freq.

Attained Setting ON OFF
PAB/AG

Pr.ag Output Frequency Offset (can be programmed while the dirve is running)
Factory Setting (.00
Units 0.1 Hz
Paramester value d0.0 - d350.0 Hz

Pr.48 Process Signal Bias (can bs programmsd while the dirve is running)
Factory Setting d0¢
Units none
Parameter value d00 {minimum output frequency corresponds tc 0V, 4 mA)

d01 (minmum output freguency corresponds to potential bias)

Pr.50 Process Signal Gain
Factory Selting d100
Units 1%
Parameter value d01 - d200%

Pr.51 Process Signal Reverse Motion
Factory Setting d0¢
Units none
Parameter value <00 (forward motion only)

d01 (reverse motion enabled)
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In the following examples the output frequency and direction of motion is controlled by

a potentiometer connected to the external terminals or the potentiometer in the Digital

Keypad/Display. Observe the interaction and effect of parameters: Pr.48, 49, 50, 51 on
the potentiometer operation.

Example 1: The configuration in this example is the most common. Set Pr.00 to d00,
d01 or d02 and select J5, U8, J7 jumper settings to control the output frequency:
through potentiometer in the Digital Keypad/Display, or through the external Av1: 0-10

v, 4-20 mA. .
Max. operation Freq.

F03 &0Hz

Factory Setting Value
PO3=60Hz 3502

P48 = QHz
P49=20
P50 = 100%
P51=0
OHz| H
[s4% 5V 10V
AmA 12mA 20mA

Example 2: In this example the output frequency range is 10 Hz to 80 Hz. Turning the
potentiometer fully counter clockwise, corresponds to an output frequency of 10 Hz.
Turning the potentiometer fully clockwise, to the stop, corresponds to 60 Hz. The
midpoint corresponds to 40 Hz. The effective AV signals are: 0-8.33 V or 4-13.33 mA.

Max. operation Freq.
P03 60HZ

Factory Setting Value

P03 = 80Hz
P48 = 10Hz
P49=20 1oH
P50 = 100% 2 ) BOJ“‘ eoHz
P51 =0 p4ag=10Hz within this
ranga
OHz 5y 1oV

amA 20mA
Example 3: In this example the Process Signal Gain (Pr.50) is d83%. The control range
of the potentiometer is 10 - 60 hz as shown below, The corresponding range on the
external AVl terminals is: 0-10 V and 4-20 mA.

Max. operation Freq.
P03 60Hz
3
Factory Setting Value
P03 = 60Hz
P48 = 10Hz
P49 =0
P50 = 83% 10Hz o 60
F51=0 Ppag= 10HZI Hz
oV €= 10V

Calculaled method of gain value  @HZ

sp-pn - P48 %
Po0=(1- £28 )10 amA 20mA
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Example 4: In this example a Process Signal range of 0 to 5 V is used to control the
output frequency from O to 80 Hz. Programming for this function can be done in twe
ways: 1 set Pr.50 to 200%, 2 set Pr.03 to 120 Hz, Pr.50 to 100%.

Max. cperation Freq,
P03 60Hz
30
Factory Setting Value
PQ3 = 60Hz P50 = 2004
P48 = OHz 30Hz
Pag=0
P50 = 200%
P51=0 ] - 60
Calulaled method of gain value  OHZ oY £——> 5V

oV 5V
T LTS
v

Example 5: In this example Pr.d9 is set to a 1 V Process Sigfnal bias and Pr.50 is set to
100% creating a potentiometer control voltage range of 1 to 10V and an output
frequency range of 0 to 54 Hz. This configuration is suitable for high noise
environments where an external potentiometer is connected to the external AV
terminals by a cable.

Max. operaticn Freq.
PQ3 60Hz

54Hz

Factory Setting Value
P03 = 60Hz
P48 = 6Hz
P49 =1

P50 = 100%

PE1=0 e .
P48 = GHZI oy v 10V
P49 =1 ...

Its 0Hz
within th\sk, o
. ov

Example 6: This example is a variation of Example 5. Set Pr.50 to 110% tc extend the
maximum output frequency to 80 Hz. (In Example 5 the maximum output frequency is
54 Hz.)

Max. operation Freq.
P03 60HZ

. IPso =110%
54Hz 3

Factery Setting Value
P03 = 60Hz

P48 = 6Hz

P49 =1

E:? . (1)10 % oHz L= A n‘son& o e 6
P48 = 6Hz I ov| v 10V within this z
P4g=1 Ne.. [ range. oV e——= 10V,

Calculatad melhod of gain valus

PSO = {1+ E22 ) x 100%
P03
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Example 7: This example is a combination of the previous 8 examples with forward
and reverse maotion added. Note: forward and reverse motion control is not available
through the external terminals. (Refer to Pr.38-42 and Parameter values d00, dO1,

d02.)
Max. cperation Freq
P03 60Hz
Parameter Setting Value| Forward
PO3 = B0Hz
P48 = 30Hz
Pag =1 30H
P50 = 200%
P51=1
ov OHz
BY oV
30Hz
Reverse
60Hz

Example 8: In this example sensors are used to control the output frequency from 60
to 0 Hz. As the process signal increases from 4 to 20 mA, the output frequency
dscreases from 60 tc & Hz.

Max. cperation Freq.

P03 B0Hz -
) Anti-stop
Parameter Setting Valug y
P02 = 60Hz
P48 = 80Hz
P49 =1 B0 AR ¢
P50 = 100% 4mA &—20mA
P51 =1
QHz k=
4mA 20mA
ov 10v

Pr.52, Pr.53 Motor Operating Specifications

Pr.52 Motor Rated Current (can be programmed while drive is running}
Factory Setting d100%
Units 1%
Parameter value d30 - d120%
This parameter must be set according to the ampere specification found on the moter
nameplate. The setting will limit the AC drive output current and prevent the motor
from overheating. In the event the motor current exceeds this value, the output
frequency will be reduced until the motor current drops below this limit.
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Pr.53 Motor No-load Current (can be programmed while drive is running)
Factory Setting d40
Units 1%
Parameter value d00 - d89%
Determines the Motor No-load Current in 1% ingrements. The Motor Rated Current
(Pr.52} is set to 100%.

Pr.54 Torque Compensations (can bs programmed while drive is running)
Factory Setting <02
Units 1%
Parameter value ¢00 - d10%
This parameter may be set so that the AC drive will increase its voltage output during
start-up to obtain a higher initial starting torque. The additional torgue will be present
until the maximum operating frequency is attained.

CAUTION: Be careful when sslecting the value for Pr.54. If the value is too high, the
motor might overheat or be damaged.

Pr.55 Slip Compensation (can be programmed while drive is running)
Factory Setting 0.0
Units 0.1 Hz
Parameter value ¢0.0 - d10.0
As motor load increasss, the motor slip increases. This parameter may be used to
compensate for the nominal slip within a range of 0.0 - 10.0 Hz. When the output
current of the AC drive is greatsr than the Motor No-load Current (Pr.53), the AC drive
will adjust its output frequency according to value of Pr55,

Pr.56 Special Output Display
Factory Selting d0C
Units None
Setlings d00 Display actual motor operation current
d01 Display DC Bus voltage
Displayed DC Bus voltage can be used to be the basis of input voltage, and is read-
only.

Pr.57 Multi-function Indicator Output Contacts RA-RC (N.O.), RB-RC (N.C.)
Factory Setting d##.#
Units None
Settings None
This parameter programs the output contacts: RA-RC (N.O.) or RB-RC (N.C)) to
indicate the AC drive is operating at maximum rated output current.
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Pt.58, Pr.59 Electranic Thermal Overload Relay

Pr.58 De-rating for Qutput Current vs. Temperature
Factory Setting 02
Lnits None
Settings d00 Active with standard motor
d01 Active with special motor
d0? Inactive
To prevent seff-cooled motors from over heating when running at low speeds, program
this parameter to limit the AC drive output power.
d00:The electronic thermal characteristics match a reduced torgue maotor
(standard motor).
d01:The electronic thermal characteristics match a constant torgue motor
(special motor).

Pr.59 Activation Time for I°t Protection
Factory Setting d60
Units 1 Sec
Parameter value d30 - d300 Sec
This parameter programs the time required to activate the It electronic thermal
protection function. The activation time may be defined according to short, standard
and long time ratings.

Operation
time (min) s

H H H H H 0 . H Load
O 20 40 €0 80 100 120 140 (160 180 200 gyny (%)

150%
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Pr.60, Pr.61, Pr.62 Over-torque Detection

Pr.60 Over-torque Detection Mode
Factory Setting Q0
Units None
Settings d00 Disabled.
d01 Over-torgue Detection enablsd during constant speed operation.
Drive operation continues after Over-torque Detection.
d02 Qver-torgue Detection enabled during constant speed operation.
Drive operation halted after Over-torque Detection.
d03 Qver-torgue Detection enabled during operation.
Drive operation continues after Over-torque Detection.
d04 Over-torque Detection enabled during operation (OLZ).
Drive operation halted after Over-torque Detection.
This parameter determines the AC drive's operation after Over-torque is detected. Cver-
torgque Detection is based on the following: when the output current exceeds the Over-
torgue Detection Level (Pr.81, factory preset value = 150%) and the Over-torque
Detection Time (Pr.62, factory setting = 0.1 second = 0.1 second, hysteresis fixed at
10%). The Multi-function PHC output 1 and 2 may be set to indicate over-torque
condition. (Refer to Pr.ds and 46).

Pr.61 Over-torque Detection Level
Factory Setting d150
Units 1%
Parameter value d00 - d200%
This parameter sets the Over-torque Detection Level in 1% increments. (The AC drive
rated current is defined toc be 100%).

Pr.62 Over-torque Detection Time
Factory Setting <l0.1 Sec
Units 0.1 Sec
Parameter value d0.1 - d10 Sec

This parameter sets the Over-torque Detection Time in units of 0.1 seconds.

Pr.63 Reserved
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Pt.64 User Defined Function for Display
Factory Setting d06
Units None
Settings d0 Displays AC drive output frequency (Hz)
d01 Displays the user-defined sstting {V, meter/sec where V = H)
d02 Displays the user-defined setting (h{R.P.M.)
d03 Displays the user-defined setting (L):(Length)
d04 Displays the user-defined setting (=):{%)
d05 Displays the value of the internal counter {C)
d06 Displays the setting Frequency (F)
d07 Displays the parameter setting (P)
d08 Reserved
dog Displays the motor operating current (A)
d10 Displays Fwd./Rev. mode

The parameter can be set to display the user-defined value. {where V = H x Pr.65)

Pr.65 Coefficient of Line Speed
Factory Setting d180
Units 0.1
Parameter value d0.1 - d160
Coefficient K determines the multiplying factor for the user-defined value {v). The value
of the user-defined setting (v} is calculated and displayed as follows: Display Valus, v =
output frequency x K. The maximum value that can be displayed is 999, If the value of

v" exceeds "899" the display value defaults to v = output frquency x 0.1.

Pr.66 Master Frequency
Factory Setting d1.0 - 400 Hz
Paramester value dQ.1 - d160

Pr.67. Pr.68, Pr.69 Frequency Setting Prohibited

Pr.67, 68, 69 Skip Frequency 1,2, 3
Factory Setting d0.00 Hz
Units 0.1 Hz
Pararneter value ¢0.0 - d400.0 Hz
This parameter determines the three skip frequencies which in conjunction with Pr.70,
Skip Frequency Band, will cause the AC motor drives to skip operation at each
frequency band. Note: Pr.87 = Pr.68 - Prg9.
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Pr.70 Frequency Bandwidth Setting Prevention
Factory Setting <(0.00
Units 0.1 Hz
Paramester value d0.1 - d20.0 Hz

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.

Qutput frequency
.....................................
"""""""""""" Adjustableirange
.........
0 Speed command
frequency
Decelerating
Skip frequency PLool| Frequency to
set point Fr7ol] bejumped

Accelerating
Pr.71 PWM Carrier Frequency Select
Factory Setting d15
Units 1 kHz
Parameter value <01 - d18 kHz
This parameter determines the carrier frequency for the "Pulse Width Modulated"
output.

Carrier Electromagnetic MNeise lsakage Heat
frequency noise current dissipation
1kHz large small small

3kHz

9 kHz I

15 kHz

18 kHz small large large

NOTE: Audible of AC motor can be reduced by using a higher carrier fraquency, however
please note that the rated output current of the drive decreases by 0.2A for every 1 kHz
increase in carrier above 16 kHz.
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Pt.72 Auto-Reset / Restart Operation Following a Fault

Factory Setting d00

Units none

Parameter value d00 - d10
Auto-Reset/Restart Operation may be performed up to 10 times after a fault has
occurred. Setting the parameter to d0C disables the Reset/Restart cperation after a
fault has occurred. When the drive detects over current or over voltage the Auto
Resel/Restart function can be selected to automatically restart the drive.

Pr.73. Pr.74. Pr.75 Three Most Recent Fault Records

Pt.73, 74, 75 The 1st, 2nd, 3rd most recent fault record
Factory Setting d00
Units none
Settings d00 Fault records clear (no errors coourred)
d01 Over-current {(oc)
d0z? Cver-voltage (ov)
d03 Overheat (oH)
d04 Cverload (ol)
dos Ovetload 1 (oL 1)
d06 External Fault (EF)
d07 CPU failure 1 {CF1)
d08 CPU failure 3 {CF3)
d08 Hardware Protection Failure (HPF)
d10 Owver-current during acceleration (OCA)
d11 Over-current during deceleration (OCd)
d12 Over-current during steady state operation (OCn)
d13 Ground fault or false faillure (GFF)
d14 Manufacturer-used diagnostics
d156 Manufacturer-used diagnostics
d186 Manufacturer-used diagnostics
d17 External Base Block (bb)
d18 Cwverload ? (ol 2)
d19 Manufacturer-used diagnostics
d20 Software protsction code

Parametars: Pr.73, Pr.74 and Pr.75 store the three most recent faults that have
occurred. Set these parameters to d00 to clear the fault and return the drive to
service. The fault shoukd be removed before returning the drive to service.

NOTE: Values d14, d15, d16, d17, d18 and d20 are displayed but not recorded.
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Pr.76 Parameter Key
Factory Setting d00

Units None
Settings d00 All parameters can always be set and read

d01 Al parameters are read-only

d02-d09 Not used
d1( Ressts all paramsters to the Tactory defaults

This paramster controls the pregramming and read status for all parameters. Value
d10 resets all parameters to factory settings.

Pr.77 Reserved

Pr.78 PLC (Programmable Logic Contreller) Operation Mode
Factory Setting Q0

Units None
Settings d00 Disable PLC program execution

d01 Execute one cycle of the PLC program

d02 Continucusly execute program cycles

d03 Execute one cycle step by step

d04 Continuously execute program cycles step by step
This parameter controls PLC program execution: Pr.79 - 87,
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Example 1 (Pr.78 = d01): Execute one cycle through the PLC program

Freq.
P20 P17=10Hz P42=d16 P81=1.0
60Hz P18=20Hz P45=d0g Pa2=1.2
/ P19=40Hz P46=d10 P83=1.5
50HzZ P21 P20=60Hz P78=d01 P84=1.5
P21=50Hz P79=d00 P85=1.7
P19 P22=30Hz Pa6=1.7
40Hz / P23=15Hz P§7=1.7
Mete: Oparation tima is 10-ties.
30Hz P2z by setung value.
20Hz Al
15Hz // P23
10Hz Pz
OHz Time

f-Pa1 +j—pe2—h— Paz —le— P31 —- Pas +f— Pas —— Pa7 —

Pregram
operation

command l I
Program
aperation l I
indication,

Stap oparalion
indication,
Program

aperation ”

indication,

Example 2 (Pr.78 = d02): Continuously execute program cycles

Freq.
P20 P17=10Hz P42=d16 P81=1.0
B0Hz P18=20Hz P45=09 PE2=1.2
P19=40Hz P46=d1(Q P83=1.5
50Hz P2t P20=60Hz P78=002 P84=15
P21=50Hz P78=d00 P85=0.8
P19 P22=30Hz Pg6=1.7
40Hz P23=15Hz P87=17
Mole: Operation time iz 10-times
30Hz F22 by setting value.
20Hz Pig 18
P2
15Hz / 3
10Hz Pi7 P17
OHz / Time
|4-P81 +e—P82—s— PBE3 —a— P34 —+ P35 H+— PBE —— PBY — P31+ P32 »+
Step operation _]
indicalion.
Program
oparation I-l
completed
indication.
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Example 3 {Pr.78 = d03): Execute one cycle step by step

Freq.
B0 P17210Hz P42=d16 P81=10
Hz _ - —
60 P18=20Hz P45=d09 Pg§2=12
[ P19=40Hz PaG=d10 P83=15
50HZ P2 P20=80Hz F78=¢03 P84=15
P21=50Hz F79=d0d P85-0.8
Pig Po2=30HZ P86=1.7
40Hz / P23=15Hz P87=17
Mots: Operstion ime is 10-times.
30Hz paz2 by setting value,
P [ - \/ \ /
P23
15Hz
torz b 27 T 1] ¥ \f
oHz / V V V Time
fe-Patlti-raz— t f—Paz—| t l+Pss +| 1 kPesH t k—Pas —{t b— Pa7 —
1 0 1
indication
Program
i I
complels
indication

Example 4 {Pr.78 = d04): Continuously execute program cycles step by step

Freq.
P20 P17=10Hz P42=d16
60Hz P18=20Hz P45=d09
[ P19=40Hz P46=d10
50Hz P21 P20=60Hz P78=d04
P21=50Hz P79-=d34 P85-0.8
P19 P22=30Hz P86=1.7
40Hz P23=15Hz PB7=1.7
Nete: Operaticn time 15 10-times
by setting value.
Fwd.
15Hz P23
10Hz |...., PA7 { 1] 1 | P17
OHz / -P82-t/ ‘-— P86 — t i\ Time
fpamlt Paa—| + jpaas] t uPEsH t — Pa7 —t|rat]
Rev.
20Hz
P18
30Hz

P22
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Example 5 (Pr.78 = d01): Execute one cycle through the PLC program

Freq.
pog P17=10Hz P42=d16 PB1=1.0
60Hz P18=20Hz P45=d09 P82=1.2
/ P19=40Hz P46=d10 PB3=1.5
50Hz P21 P20=60Hz P78=d01 P84=1.5
P21=50Hz P79=d34 PB5=0.8
P19 P22=30Hz P86=1.7
40Hz P23=15Hz Pg7=17
Note: Operation ime is 10-times
by sstting valua.
Fwd.
fp—pPa7— 4
15Hz
10Hz - Pz o J Po3 P17
P17
OHz - Time
|~P8‘r- — P84—+-P85 —
Rev.
oMz Pig
[+ P83 —
30Hz P22
— Pae —|

Application Note:

Changing the value of Jog parameters 15 and 16 will interrupt PLG program sxecution.
PLGC program execution will not be interrupted when and cther parameter values are

changsd.

Pr.78 PLC Forward/Reverse
Factory Setting d00

Units Ncne

Settings d00 - d127
This parameter controls the direction of motion for the multi-speed parameters 17 to 23.
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Explanation:
The equivalent 7-bit binary number is used to program forward/reverse motion for each
of the 7 spesd steps.
26 5 pd p3 2 ol 0 0 = Fwd.
bit [7[e]5]a]a]2]1] 1 =Rev
- Forward motion of Pr.17 multi-speed 1.
Reverse metion of Pr.18 multi-speed 2.
Forward motion of Pr.19 multi-speed 3.
Forward motion of Pr.20 multi-speed 4.
Reverse moetien of Pr.21 multi-speed 5.
Reverse motion of Pr.22 multi-speed 6.
Forward motion of Pr.23 multi-speza 7.

Exampls: paramster value = d50 equals 0110010

Setting Example:

BB AR P
bit [7]s]5[a]z]2]4 0 =Fwd.
pirection [o 1[4 [o[o |1 [o 1 =Rev.

| t The direction of muti-speedi=Fwd.
The direction of muti-speed2=Rev.
The direction of muti-spesd3=Fwd.
The direction of muti-speedd=Fwd.
The direction of muti-spesdS=Rev.
The direction of muti-speed6=Rev.
The direction of muti-speed7=Fwd.

Decimal value = binary bit 7x2% bit 8x2%+ bit 5x2% bit 4x2% bit 3x2% bit 2x2+ bit 1x2°
= 0x26+ 1x25 1x2% Ox2% Ox2% 1x2'+ Ox2°
=0+32+16+0+0+2+0
=50

Setting the P79 = d50

Attached:
20=12°=8 2°=64
21=2 =18
28=4 2°=32

82



“Deanfoss VLT® MICRO

Pr.80 Manufacturer Model Information
Factory Sefting d##

Units None

Settings doo 220V 3-Phases1-Phase 0.5Hp
d01 400V 3-Phase/1-Phase 0.5Hp
d02 220V 3-Phase/1-Phase 1.0Hp
d03 400V 3-Phase/1-Phase 1.0Hp
d04 220V 3-Phase/1-Phase 2.0Hp
d05 220V 3-Phase/1-Phase 2.0Hp
d06 200V 3-Phase/1-Phase 3.0Hp
d07 200V 3-Phase/1-Phase 3.0Hp

This parameter contains information on the drive: model numker, firmware version, etc.

(The parameter is read only).

Pr.81 ~ Pr.87 PLC Program Step Time Intervals
Factory Setting d0.0
Units 10 Sec
Settings d0.0 - dB850
Each of the parameters: 81 to 87 control the time intervals for each Multi-speed Step
defined by Pr.17 to Pr.23.

Pr.88 ~ Pr.94 Serial Communication (See Appendix D in this manual.)

Pr.85 Auto Energy-saving
Factory Setting d00

Lnits None
Settings d00 Without energy-saving operation

d01 With energy-saving opsration
While enabling auto energy-saving, the AC motor drive operates at full power during
acceleration/deceleration, and provides the motor optimum voltage calculated
automatically based on the load power when operating at fixed rotation speed. This
function is not suitable for frequent load variation or load whose operation voltage is
close to its rated load. output voltage

100% /
70%

output frequency

base frequency

Output characteristics curve of energy-saving operation
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Pr.96 Count Down Completion Settings
Factory Setting d00
Units None
Settings d00 ~ d998
This parameter defines the terminal count value for the internal counter. The counter
can be incremented by a low-to-high transition on a selected Multi-Function Input
Terminal: M1 or M2. Upcn completion of the count, if Pr.45 is programmsad to d13, the
Multi-Function Output Terminal (MO1) will be closed. If Pr.46 is programmed to d13,
the Multi-Function Rslay Contact BA, BB, RC will be closed.

Pr.97 Preset Count Down Completion Settings
Factory Setting d0¢
Units None
Settings d00 ~ d9g9
This parameter sets a preliminary count value for the internal counter. The counter can
be incremented by a low-to-high transiticn on one of the programmed Multi-Function
Input Terminals: M1 or M2. The count starts at cO1. When it reaches the preliminary
count value and the selected Multi-Function Output Terminal will be closed (Prds =
d14). Preliminary Count can be used to initiate an external event before the "terminal
count” is reached. (Se Pr.38, 39, 40, 41, 42, 45, 46 for further details}.

Pr.93 ~ Pr.99 Reserved

Pr.10Q0 Software Version
Factory Selting d###
Units None

Settings None

This parameter shows the software version of the AC motor drive, and is read-only.
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Pr.101 Auto Acceleration/Deceleration Adjustment Selection
Factory Setting d00

Units None

Settings dO0 Linear acceleration deceleration
d01 Automatic acceleration, linear deceleration
d02 Linear acceleration, automatic deceleration
d03 Automatic acceleration, decelsration
d04 For deceleration and stall due to overvoltage

Auto acceleration/deceleration adjustment selection can reduce the mechanical vibration
resulted from run and stop. When acceleration, the AC motor drive can maintain the
acceleration current to its rated value, making the motor operate to the set frequency by
the fastest acoeleration. When decelerating, it can also judge the load regeneration
automatically, and then stop the motor smcothly in the fastest deceleration time.

Using auto acceleration/deceleration selection can avoid complex regulation
procedure. It performs acceleration operation without stall and deceleration stop
without braking resistors, It can also improve operaticn efficiency effectively and save
sNergy.

This parameter provides five modes from which to choose:
d00 Linear acceleration deceleration
{operation at Pr.10, Pr.11 or Pr.12, Pr.13 acceleration/deceleration time)
d01 Autornatic acceleration, linear deceleration
(operation by automatic accelsration, Pr.11 or Pr.13 dsceleration tims)
d0? Linear acceleration, automatic deceleration
(operation by autornatic deceleration time, Pr.10 or Pr.12 acceleration time)
d03 Automatic acceleration deceleration
(acceleration/deceleration time is completely decided by AC motor drive
automatic control)
d04 Linsar acceleration/dsceleration according to the time setting of paramstsrs Pr.11
and Pr.13 auto deceleration.

The auto deceleration function is not suitable when using braking resistors.

Pr.102 Auto Voltage Regulation (AVR)
Factory Setting d00
Units None
Settings d00 AVR function enabled
d01 AVRE function disabled
d(2 AVE function disabled when stop
d03 AVR function disabled for deceleration
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AVR function automatically regulates the AC drive output voltage to the Maximum Output
Yoltage (Pr.03). Forinstance, if Pr.03 is set at 200 VACG and the input voltage is at 200V to
2684VAC, then the Maximum Cutput Voltage will autcmatically be regarded to 200 VAC.

Without AVR function, the Maximum Cutput Voltage may vary betwesn 180V to 264VAC,
due to the input voltage varying between 180V to 264 VAC.

Selecting program value d? enables the AVR function and also disables the AVR function

during deceleration. This offers a quicker deceleration.

The rated voltage of motor is normally AC220/200V, 60Hz/50Hz. The input voltage of
AC motor drive can be AC180V--264V, 50Hz/60Hz. Without auto voltage regulation, if
the input voltage of AC moter drive is AC250V, then the voltage cutput to the motor is
also AC250V. Under the circumstance that the motor operates with voltage in excess
of rated voltage for 12%~20%, it will cause temperature increase, insulaticn damage
and unstable torque cutput. In the long run, the life of the motor will be shortenad.

The auto voltags regulation of AG motor drive can stabilize the output power to the
motor rated voltage automatically when the output power exceeds the moter rated
voltage. For example, with V/F curve set as AC200V/50Hz, if the input power is
AC200V-~264V, the voltage output to the motor will be stable at AC200V/50Hz, never
exceeding the set voltage. If the input power varies between AC180V and AC220V, the
voltage output to the motor will proportion to the input power.

When we find the motor stops with ramp type, disabling auto voltage regulation will
shorten the dscelsration time.

Pr.103 ~ Pr.110 Reserved
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Pr.111 Deceleration S curve Setting

Factory Setting <00

Units None

Parameter value d00 ~ d7
This parameter can be set to obtain a slow stop without hard braking. The deceleration S
curve will differ according to the setting value from 1-7. If there is no specific setting of this
parameter, the parameter of acceleration/deceleration S curve is determined by parameter
Pr.i14.

When the paramster setting is 00, then the acceleration/deceleration timing is determined
by parameter Pr,14 If the parameter setting is between d01 to d07, then Pr.14 is set as
acceleration, and Pr.111 is deceleration.

Pr.112 External Terminal Scanning Time
Factory Setting <00
Units MNone
Parameter value d00 ~ d20
This function can screen and protect external terminals when the CPU mis operates due to
the external disturbance. Factory setting of the scanning time is 2ms. For example: d01;
2ms, d02; 4ms, etc.

Itis necessary to change the parameter Pr.77 setting to d02, in order to change the
scanning time when setting this parameter.

Pr.113 Communicaticn Mcde

Factory Setting d01
Settings do1 MCDBUS

This parameter is to select the communication mode, d00 is the existed Delta ASCII
communication mode, whereas d1 is to select MODBUS mode.
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Chapter 5

Summary of Parameters
This chapter summarizes all 10 of the parameter groups. For complete descriptions of
individual parameters refer to Chapter 4.

No. | Pararneter Funetion Pararmneter Factory
Name Explanation Value Setting
00 | Master Speed| Master frequency | dOO:Master frequency input d0o
Frequency source select determined by the digital
Setting control panel
d01:Master frequency input
determined by the analog
signal (DC O to +10°V)
d02:Master frequency input
determined by the analog
signal (DC 4 to 20 mAy
01 | Operation Operation d00:Operating instructions doo
Command command determined by the digital
Source source select control pansl
d01:Operating instructions
determined by the external
terminal connections,
keypad STOP key effective
d02:Operating instructions
determined by the external
terminal connections, keypad
STOP key not effective
0z | Motor stop Motor stop d00:RAMP stop doo
method method select d01:Coasting to stop
03 | V/F Curve Max output freq. dh0.0 - d400. Hz dBn.o
04 | Setling Max voltage freq. [ d10.0 - d400. Hz dB0.0
05 (13 &14) Max output volt d2.0-d255.0V" d220.
06 Mid-peint freq. d0.1 - d400. Hz d1.50
07 Mid-point volt d002.0 - d255.V” d10.0
08 Min output freq. d0.1 - d?0.0Hz d1.50
09 Min output volt d2.0-d50.0V di0.0
10 [ Accel/Decel Acceleration time 1 | d0.1 - d600. sec d10.0
11 | Time Setting | Deceleration time 1 | d0.1 - d600. sec d10.0
12 Agceleration time 2 | d0.1 - d600. sec d10.0

* Twice this value for 460 V class.
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momentary power loss.
Speed search starts with the
frequency reference value.
d02:Operation continues after
momentary power loss.
Speed search starts with the
minimum frequency

VLT® MICRO
Mo, | Parameter Function Paramster Factory
Name Explanation Value Setting
13 Deceleration time 2| d0.1 - dB00. sec d10.0
14 | S-curve S-curve d00 - d07 don
15 | Jog Cperation | Jog acel/decel time| d0.1 - d600. sec di1.0
16 | Setting Jog frequency d0.1 - d400. Hz ds.oo
17 | Multi-step Multi-step speed 1 | d0.0 - d400. Hz d0.00
18 | Operation Multi-step speed 2 | d0.0 - d400. Hz d0.00
19 | Speeds Multi-step speed 3 | d.0 - d400. Hz d0.00
20 Multi-step speed 4 | d0.0 - d400. Hz d0.00
21 Multi-step speed 5 | d0.0 - d400. Hz d0.00
22 Multi-step speed 6 | d0.0 - d400. Hz da.o
23 Mulii-step speed 7 | d0.0 - d400. Hz d0.0
24 | BEVrun REY run inhibit dO0:REV run enable doo
inhibit d01:Rev run disable
25 | Over-volt Stall | Over-voltage stall | d00:Disable over-volt stall prevent | d01
Preventicn prevention d01:Enable over-volt stall prevent
2?68 | Over-current | Over-current stall d50 - d200% div0o
Stall prevention {during
Prevention acceleration)
27 Over-current stall | d50 - d200% d170
prevention (curing
operaticn)
28 | DC Braking DC braking current| dC.0 - d100% do.o
29 DC braking time d0.0 - d5.0 sec d0.0
during start-up
30 DC braking time d0.0 - d25.0 sec d0.0
during stopping
31 DC braking start-up d0.0 - d60.0 Hz d0.0
frequency
32 | Momentary Momentary power | dO:Operation stops after doo
Power Loss loss operation momentary power loss
Protection mode selection d01:Operation continues after
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No. | Parameter Function Parameter Factory
Narne Explanation Value Setting
33 | Maximum allowable d0.3 - d05.0 sec d2.0
power logs time
34 | Freq Searching| Min base block time |d0.3 - d05.0 sec do.5
35 | Function Speed search d30 - d200% d150
Setting deactivation
current level
36 | Retersnce Freq| Reference freq. d0.1 - d400. Hz d400.
Upper/Low upper limit
37 | Limit Sstting | Refersnce freq. d0.0 - d400. Hz d0.0
lawer limit
38 | Multi-function | Multi-func input(f1) | d00:Fwd/Stop, Rev/Stop control d00
39 | Input Terminal | Multi-func input{™M2} |d01:Fwd/Rev, Run/Stop control dgs
40 | Function Multi-func input{M3) | d02: 3-wire cperation control modg]  d06
41 Multi-func input{M4) |d03:External fault: N.C. input do7
42 Multi-func inputf5) [d04:External fault: N.C. input d08
d05:RESET control
d06:Multi-step speed control 1
d07:Multi-step speed control 2
dD8:Multi-step speed control 3
d09:Jog frequency control
d10:Accel/decel speed inhikit
d11:1st or 2nd accel/decel time
d12:External baseblock (M.0.)
d13:External baseklock (N.C.)
d14:Up frequency command
d16:Down frequency command
d16:Run PLC Program
d17:Pause PLC Program
d18:External counter trigger input
d19:Counter Reset
d20:(not used)
43 | Analog Meter | Selects frequency  [d00:Analog frequency meter (Oto | dOO
Output Select | or output current for [maximum output frequency])
display on external  |d01:Analog current meter (0-250%
analog meter of the rated drive output [A))
44 | Analog Output [ Analeg output gain |d01 - d200% d100
Gain select
45 | Multi-Function | Multi-function out-  [d00:AC drive operational ddo

Qutput Terh.

put term. 1 (MO1)
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Overload Relay

temperature curves

d02:Inactive

VLT® MICRO
No. |Parametsr Function Paramster Factory
Name Explanation Value Setting
46 Multi-function d01:Pre-set frequency attained d07
RELAY output d(02:Mon-zero speed
d03:Over-torque detection
d04:Baseblock indicator
d05:Low-voltage detect
d06:AC drive control mode
d07:Faultindicator
d08:Desired frequency attained
d09:PLC program running
d10:PLC program step complete
d11:PLC completed exscution
d12:PLC execution paused
d13:Terminal counter reached
d14:Prelim counter value reached
47 |Desired Freq. | Desired frequency  [d0.0 - d400.0 Hz dd.0
Attained aftained
48 |Potentiometer |Potentiometer shift [d0.0 - d350 Hz do.o
Control of output frequency
49 Patentiometer bias |d00:Minimum output frequency doo
control corresponds to potentiometer
at 0V or 4 mA
d01:Initial output frequency set
with a potential bias point,
refer to Pr.50
50 Potentiometer out- [d01 - d200% d100
put freq. gain
51 Reverse motion d00:Forward metion only doo
setting d01:Reverse moticn enabled
52 |Mtr. Operating | Motor rated current |d30 - d120% d100
Specifications
53 Maotor no-load doo - d99% d40
54 |Torgque Comp. |Auto torque d00 - d10 doz2
Setting compensation gain
55 |Slip Comp. Slip compensation |d0.0 - d10.0 d0.0
56 |Specific Output| Actual mir. current  |d00:Display actual motor current doo
Display or DG Bus voltage  |d01:Display DC Bus voltage
57 |AC Drive Rated Current Indicator di# @
58 |Flectronic Sslect motor d00:Active with standard motor doz
Thermal derating vs. d01:Active with special motor
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No. | Parameter Function Parameter Factory
Narne Explanation Value Setting
59 | Activation Time for Electronic d30 - d300 sec B0
Thermal Protection Function
B0 | Over-torque Over-torgue d00:Cver-torque detection not d00
Detection detection mode enabled
d01:Over-torque detection during
constant speed operation.
Drive operaticn halted after
over-torque (OL2).
d02:Over-torque detection during
constant speed operation.
Operation continues after
over-torque detection (OL2).
d03:Over-torque detection during
operation.
QOperation continues after
over-torque detection (OL2).
d04:Over-torque detection during
operation.
Drive operation halted after
over-torque (OL2).
61 Over-torgue d30 - d200% d150
detection level
62 Over-torgue d0.1 - d10.0 sec do.1
detection time
63 | Reserved
54 | User Defined | Displays user d0C:Displays the drive output dos
Parameter defined paramestsr frequency (H)
Displayed on digital keypad/ | d01:Display user-define setting (V)
display d02:Display user-define setting )
d03:Display user-define setting (L)
d04:Display user-define setting (%)
d05:Display the counter value (¢)
d06:Display the program freq. (F)
d07:Display the par. setting (Pr.00)
d(8:Reserved
d09:Displays motor current (A)
d10:Displays Fwd/Rev mode
65 | Coefficient K | Coefficient for line | d0.1 - d160. d1.0
speed
select
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No. | Parameter Function Parameter Factory
Narne Explanation Value Setting
86 | Master Freq. do.1- 400 Hz d1.0
67 | Frequency Skip frequency 1 d0.0 - d400. Hz do.0
B8 | Setting Skip frequency 2 d0.0 - d400. Hz d0.00
62 | Prohibited Skip freguency 3 d0.0 - d400. Hz <0.00
70 | Freq. Band- Skip freq. Band d(.1 - d20.0 Hz d0.00
width Setting
Prevention
71 | PWM Carrier | Carrier frequency | d0.1 - d20.0 Hz d0.00
Frequency selact do1 - d18; fc = 1kHz -~ 18kHz dis
72 | Auto Reset/Restart Oper. After Fault] d00 - d10 doo
73 | Fault Records | Mostrecent fault | d00O: Fault records clear (No doo
record errors occurred)
74 2nd most recent | d01: Over-current (oc) doo
fault record
75 3rd most recent d02: Over-voltage {ov) doo
fault record
d03: Overheat (oH)
d04: Overload (oL}
d05: Overload 1 (ol 1)
d06: External fault {EF)
d07: CPU failure 1 {CF1)
dog: CPU failure 3 {CF3)
d09: Hardware protect failure (HPF)
d10: C.C. during acceleration (0CA)
d11: C.C. during deceleration {ocd)
d12: O.C. during steady state {ocn)
d1.3: Ground fault or fuse fail {GFF)
d14: EEROM abnormal 2 {CF2)
d15: Manufacture used diagnostics
d16: Manufacture used diagnostics
d17: External baseblock (kb)
d18: Overlcad 2 (oL2)
d19: Manufacture used diagnostics
d20: Soft protection efficient (codEY
78 | Key Key d00: All paramsters can always be | d0O
Parameter parameter set and read
d01: All paramsters are read-only
d02 - d09: not used
d10: Resets all parameters to the
factory defaults
77 | Auto Decel. Auto deceleration | d00: Auto deceleration gain key doo
Gain Key gain key d01: Able to adjust the gain value
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No.| Parameter Function Parameter Facto
Name Explanaticn Value Setting
78| PLC PLC fprogrammable| d00:Disable PLC performing d00
Cperation logic controller) d01:Execute cycle of PLC program
Maode operation mode d02:Continuously execute cycles
d03:Execute cycle step-by-step
dO4:Continuously execute program
cycles step-by-step
79| PLC Fwd/Rev | PLC fwd/rev dog-di127 doo
Control control
80 | Manufacturer Information d00:220v 18/30, 0.5 He d#
d02:220v 12/30, 1.0Hp
d04:220V 12/30, 2.0 Hp
03460V 32, 1.0 Hp
05460V 12, 2.0 Hp
dO7:480V 183, 3.0 Hp
81 | PLC Program | Timing for step 1 d0.0 - dBs0 d0.0
82| Step Time Timing for step 2 <dC.0-dBs0 d.0
83| Intervals Timing for step 3 d0.0 - dé50 0.0
84 Timing for step 4 d0.0 - dBs0 d0.0
85 Timing for step 5 d0.0 - dBs0 d0.0
2 Timing for step 6 d0.0 - d6s0 d0.0
a7 Timing for step 7 d0.0 - d6s0 d0.0
88-94 Serial Communication {See Appendix D)
95 | AutoEnergy-  |Aute Energy-saving cd0D:Without energy-saving operation [sle;0]
saving d0 1 With energy-saving operation
95 | Court Down Cournt down value doQ ~ d999 ¢oo
Completion setting
97 | Preset Count | Preset count-down d0o - d9ss s 53]
Dawn Compl
98-98 Reserved
100 | Software version Read only d1.06
101 | Auto Accel/ Auto acceleration/ d0o:Linear accel., decel, doo
Decel decelgration d01:Auto accel., inear decel,
Adjustment adjustment select d02:Linear accel., auto decel,
do3: Auto accel./decel.
102| Auto Voltage |Auto voltage dO0:AVR function enabled d0o
Regulation regulation d01AVR function disabled
do2:AVR function digabled when stop
do3AVR function disabled for deceleration
103-110 Reserved
111| Decel S-curve doo ~ d7 coo
Setting
112 Ext. Term doQ ~ d20 doo
Scanning time
Setting
113 [ Communication do1 MODBUS d01
Made
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Chapter 6

Troubleshooting and Fault Information

The AC motor drive has a comprehensive fault diagnosis system that includes more
than 20 different alarms and fault messages. Once a fault is detected, the
corrgsponding protective functions will be activated to turn off the AC drive output. The
different AC motor drive failures may be classified as follows:

=  (Ower Voltage / Low Voltage

Heatsink Cwver Temperature

Maotor Overload

AC motor drive Overload

Motor Stalled

Microprocessor Systems Failure

The three most recent faults are stored in the AC drive non-volatile memory and may
be read through the digital control panel, or through the RS-485 interface on the
control board.

This section provides information to guide the user in understanding the AC drive fault
conditions and the related general troubleshooting procedures. A listing and
description of the AC drive failures is given, along with their possible solutions. A
section on general troullesheoting is alse included for reference.

Important: Pressing the Reset button will not restore the AC drive to its normal
operating conditions unless the fault is corrected. During any failure, the AG drive
switches off and an error message will appear in the display. The last error that
occurred is stored in Pr.73.
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Possible Faults

Corrective Actions

The over-current harchware
trip circuit detects an abnormal
increase in current.

The AC drive detects that the

internal DC bhus voltage has
exceeded its maximum allowable
value.

The AC drive temperature

sensor detects excessive heat,

The AC drive detects that the
internal DC bus voltage has fallen
below its min. value.

ﬂ The AC motor drive detects
excassive drive output current.
The AG motor drive can withstand
up to 150% of the rated current for
a maximum of B0 seconds.

Chack the maotor output power to insure it
corresponds to the AC drive cutput power.
Check wiring connections between the AC
drive and motor for possible short circuits.
Increase Acceleration time 1 and 2 (Pr.10, 12).
Check for possible excessive loading conditions
on the motor.

Check the AC line voltage te insure it falls within
the rated AC drive input voltage.  Check for
possible voltage transients.

Bus over-voltage could also be caused by
motor regeneration. Either increase the
Deceleration time or add an optional braking
resistor. If a braking resistor is added, check to
insure the required braking pcower is within the
specified limits of the resistor.

Ensure that the ambient temperature falls within
the specified temperature range.

Check ventilation hcles to insure they are not
ohstructsd.

Remove any foreign objects on the heatsinks
and check for possible dirty heatsink fins.
Provide enough spacing for adequate
ventilation.

Check the AC line voltage te insure it falls within
the rated AC drive input voltage.

Chack for motor overloaded.

Reduce the Torque compensation setting
(Pr.54).

Increase the AC drive output capacity
(Pr.25 - 27).
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Possible Faulis Corrective Actlions

Internal electronic overload Check for possible motor overload!.

mip: ] Check slectronic thermal overload settings (Pr.58, 59).
Motor is overloaded. Increase motor capacity,

Reduce the current level so that the
drive output currsnt does not
exceed the value set by the [Motor
rated current] Pr.-52.

Motor overtoad (Pre0 - 82) | Reduce the motor load.
Adjust the over-torque detection setting to an
appropriate setting.

Over-current during

acceleration:

1. Short-circuit at motor cutput 1. Check for possible paor insulation at the

2. Torque boost too high. output line.

3. Accgleration time too short, 2. Decrease the torque boost setting in Pr.54.
4. AC motor drive cutput 3. Increase the acceleration time.

capacity too small 4. Replace AC drive with higher output capacity,
Over—current during

deceleration:

1. Short-circuit at motor output 1. Check for possible poor insulation at the

2. Decelsration time tco short. output line.

3. AG drive output capacity too 2. Increase the deceleration time.

small. 3. Replace with an AC drive with higher output capacity.
Over—current during steady

state operation: 1. Check for possible poor insulation at the

1. Short-circuit at motor output output Ine.

2. Sudlden increase in motor 2. Check for possible motor binding.

loading. 3. Replace AC drive with higher output capacity.

3. AC motor drive output
capacity too small.

IE'Extema\ terminal EF-DXCM
goss from ON to OFF, External fault.
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Possible Faults

Corrective Actions

AC motor drive internal

cirguitry failure.

AC motor drive E2PROM

contains invalid data or can not be
programmed.

Internal drive intemal circuitry

abnormal.

Ground fault or fuse failure:
Ground fault

The AC drive output is abnormal.
When the output terminal are
grounded {short circuit current is
50% higher than the AC drive rated
current), the AC drive power module
may be damaged. The short circuit
protection is provided for the AC
drive, not the user.

Fuse failure:
A fuse failure will be displayed by
the LED on the power board.

External baseblock.

AC drive output is tumned cff,

Auto acceleration/decel-

eration adjustmeant mode fault.

1. Switch off power supply.

2. Check the AC line voltage to insure it falls
within the rated AC drive input voltage.

3. Switch power to the AC drive back on.

Chack the cornections between the main
contrcl board and the power board.
Reset drive to factory defaults (refer to Pr.76).

Switch off power supply. Check the AC line
voltage to insure it falls within the rated AC drive
input voltage. Switch power back on.

Ground fault :

1.Check the IGET power module for damage.

2. Check for possible poor conductor insulation
on the output lines.

Fuse failure:

1.Replace Fuse.

2.Check the IGBT power module for damage.
3. Check for possible peor insulation at the
output line.

When the multi-function input 1 (2, 3)-DCM
terminal goss from OFF to ON, the AC drive
output will be turned off,

Check the motor output power to insure it
corresponds to the AC drive output power.
Check the AC line voltage tc insure it falls within
the rated AC drive input voltage.

Sudden increase in maotor loading.
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Appendix A
Dimensions: Local Control Panel {LCP)

Dimensions: Mounting Panel A and B
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Appendix A
Dimensions 200-240V Series: 176F7300, 176F7301, 176F7302
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Appendix A

Dimensions 200-240V CE Series: 176F7306, 176F7307, 176F7308
Dimensions 380480V CE Series; 176F7312, 176F7313, 176F7314

o
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0.08 [2.0] [1.77 [45.0]
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Appendix A
Dimensions 200-240V CE Series: 176F7330, 176F7331

Dimensions 380-480V CE Series: 176F7332

4.92 [125.0] 0.32 [8.2) 6.55 [166.3]

0.41 [10.5]

I
I
I D
I
I
I

2.26 [235.0]
8,07 [205.0]
866 [220.0]

)
)
)
H
H
)

N i |
11.85 [46.9 0,59 [15,0
Se—

c.10 [25] || 348 [88.5]

.59 [15.0]

i

83



Danfots VLT® MICRO

Appendix B
Accessories
Remots Keypad Kit: 8 ft. {2 mster) 176F7310
15 ft. (5 meter) 176F7325
DIN Rall Adapter Bracket Kit:
200-240V, single and three phase 176F7311
200-240V single or three phase CE 176F7315
380-460V three phase 176F7315
200-240 VAC
Brake Resistors:
0.5 HP 30% Duty Cycle 176U1003
0.5 HP 40% Duty Cycle 176U0900
0.75HP 20% Duty Cycle 17511004
0.75HP 40% Duty Cycle 17500901
1.0 HP 14% Duty Cycle 175U1005
1.0 HP 30% Duty Cycle 175U0983
1.0 HP 40% Duty Cycle 17500902
2.0 HP 15% Duty Cycle 17510992
2.0 HP 40% Duty Cycle 17510903
380-480 VAC
Brake Resistors:
1.0 HP 10 or 14% Duty Cycle 175U1001
1.0 HP 30 or 40% Duty Cycle 17600982
1.0 HP 40% Duty Cycle 175U0910
2.0 HP 15 or 16% Duty Cycle 17500984
2.0 HP 40% Duty Cycle 17500912
3.0 HP 5 or 9% Duty Cycle 17600987
3.0 HP 409% Duty Cycle 176U0913
EMC Filter: 200-240V, 1¢ 176F7327
200-240V, 30 176F7328
380-480V, 3G 176F7326

Remote Keypad Kit
6 ft. (2 meter) 176F7310
15 ft. (5 meter) 176F7325

1.09 1.04 1.44
(27.8) ~ (265) 6 ft. (2 meters) {36.5)

] |
T il

1.02
(26.0)
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DIN Rail Adaptor Bracket Kit :
200-240V versions 176F7311
200-240V CE versions 176F7315
380-460V CE versions 176F7315

Mounting Screw

aa—— Adaptor

1

Mounting Screw
Hex Nut

DIN Rail Clip
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Appendix C
CE Labeling

What is CE labelling?

The purpose of CE labelling is to avoid technical cbstacles to trade within EFTA and the EU. The

EU has introduced the CE label as a simple way of showing whether a product complies with the
relevant EU directives. The CE label says nothing about the specifications or quality of the product.
Frequency converters are regulated by three EU directives:

The machinery directive (98/37/EEC)

All machines with critical moving parts are covered by the machinery directive, which came into
force on 1 January 1995. Since a freguency converter is largely electrical, it doss not fall under
the machinery directive, However, if a frequency converter is sup-plied for use in amachine, we
provide information on safety aspects relating to the Treguency converter. We do this by means
of a manufacturer’s declaration.

The low-voltage directive (73/23/EEC)

Frequency converters must be CE labelled in accordance with the low-voltage directive, which
came intc force on 1 January 1997. The directive applies to all electrical equipment and
appliances used in the 50 - 1000 Volt AC and the 75 - 1500 Volt DC voltage ranges. Danfoss CE
labels in accordance with the directive and issues a declaration of conformity upen request.

The EMC directive (89/336/EEC)

EMC is short for electromagnetic compatibility. The presence of electromagnetic compatibility
means that the mutual interference betwsen different components/appliances is se small that the
functioning of the appliances is not affected.

The EMC directive came into force on 1 January 1996. Danfoss CE labels in accordance with the
directive and issues a declaration of conformity upon request. In order that EMC-correct
installation can be carried out, this manual gives detailed instructions for installation. In acidition,
we specify the standards which cur different products comply with. We offer the filters that can
be seen from the specifi-cations and provide other types of assistance to ensure the optimum
EMC result.

In the great majority of cases, the frequency converter is used by professionals of the trade as a
complex component forming part of a larger appliance, system or installation. t must be noted
that the responsibility for the final EMC properties of the appliance,

system or installation rests with the installer.
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Observed EMC standards

Observed emission standards

With the use of the specified extsrnal RF| - Filter, VLT MICRO compliss with the following
Emission Standards up to 25m of screened/armoured motor cable, when used according to the
instructions regarding EMC installation and filtering.

EN55011 class 1A
Inclustrial, scientific and medical (| SM) radio-frecuency equipment — Radio disturbance
characteristics — Limits and methods of measurement.

EN50081-2, Generic Emission Standard part 2: Industrial environmsnt.

IEC/ENB180Q0-3 / First environment - Restricted distribution
Adjustable speed electrical power drive systems part 3: EMC product standard including specific
test methods.

l Warning!
r- This is a product of the restricted sales distribution class according to IECE1800-3.
l A In a domestic environment this product may cause radio interference in which case the
user may be required to take adequate measures.

Observed Immunity standards
VLT MICRO complies with the following Immunity Standards when used according to our
instructions regarding EMC installation.

EN/IEC61000-6-2, Generic Immunity Standard part 8-2: Industrial envirenment.
EN/IEC61800-3 / Second environment

Adjustable speed electrical power drive systems part 3: EMC product standard including specific
test methods.
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Appendix D
Serial Communication

Pr.88 Communication Address
Factory Setting 1
Settings d1 to 254
This parameter can be set during operation.
If the AC drive is controlled by RS-485 serial communication, the communication address
must be set via this parameter.

Pr.89 Transmission Speed
Factory Setting 1
Settings d0 Baud rate 4300 {data transmission: bits / second)
d1 Baud rate 9800 (data transmission: bits / second)
d2 Baud rate 19200 (data transmission: bits / second)
d3 Baud rate 38400 (data transmission: bits / second}
This parameter can be set during operaticn.

Users can set parameters and control the operation of the AG drive via the R5-485
serial interface of a personal computer. This parameter is used to set the transmission
spesd between the computer and AC drive.

Pr.90 Transmission Fault Treatment
Factcry Setting d3

Settings d0 Warn and keep operating
d1 Warn and stop by RAMP
d2 Warn and stop by COAST
d3 NoFault Displayed and Continue Operating

Pr.91 Qver Time Detection
Factory Setting d0

Settings d0 No detection
d1 Over Time enable

Pr.92 Communication Protocol
Factory Setting d0
Settings d0 Delta ASClII/Modbus ASCII mode, <7,N, 2>
d1 Delta ASClI/Modbus ASCIl mods, <7,E,1>
d? Delta ASCIl/Modbus ASCII mode, <7.0,1=>
d3 Delta ASCII/Modbus RTU mode, <&,N,2
d4 Delta ASCII/Modbus RTU mode, <8,E,1>
db Delta ASCll/Modbus RTU mode, <8,0,1>
This parameter can be set during operation.
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1 Computer Control

There is a built-in RS-485 serial interface, marked (RJ-11Jack) on the control terminal
block. The pins are defined below:

2: GND
356G
4; 3G+

5. +5V
6 -—1

Each VLT MICRO drive has a pre-assigned communication address specified by
Pr.88. The computer then controls each AC drive according to its communication
address.

The VLT MICRO can be setup to communicate on Modbus networks using one of the
following modes: ASCIl {American Standard Code for Information Interchange) or
RTU .

Users can select the desired mode along with the serial port communication

protocol in Pr.92 and Pr.113.

Code Meaning:

ASCIl 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 oy Ny ng Ve g Y e

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

Character "g" 9" A 'B" 1% "D" "E" F

ASCIl code 38H 39H 41H 42H 43H 44H 45H 46H

RTU mode:
Each 8-kit data is the combination of two 4-bit hexadecimal characters. For sxample,
54 Hex.

2 Data Format

2.1 10-bit character frame {For 7-bit character):

(7, N, 2: Pro2 = 0)

Start 4] 1 2 3 4 5 6 Step  Stop
bit kit bit

je—————— 7-bit character ————— =i
g———— 1 0-bit character frame o
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o (7,E 1:Proz=1)

Start i 0 1 2 3 4 5 6 | Even Siop
bit parity it

~——————————  7-hit character ——————=;
rae— 10-bit character frame -

o (7,0, 1: Pre2 = 2)

Start o 1 2 3 4 3 ¢} Odd  Stop
bit parity  bit
————————— 7-bit character ——————————»
r———— 10-bit character frame >
2.2 11-hit character frame (For 8-bit character):
o8, N,2:Pra2 =3)
Start Q 1 2 3 4 5 6 7 Stop : Stop
bit bit hit
~————— B-bit character -
-——————11-bit character frame -
* (8 E1:Prg2=4)
Start Q 1 2 3 4 5 6 7 Even | Stop
bit parity { bit
——————— #-bit character -

j&—— 11-bit character frame
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{8 0 1. Pro2 = 5)
Start 0 1 2 3 4 5 6 7 Cdd : Stop
bit parity |  bit
ra————— B8-bit character Ens
ig————————— 11-bit 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 ASCIl mede:
STX Start character: (3AH)
ADR 1
ADR O Communication address:
CMD 1 8-bit adress consists of 2 ASCIl codes
CMD 0
DATA (n-1) Contents of data:
.......... n x 8-bit data consist of 2n ASCIl codes.
DATA O n 25 maximum of 50 ASCIl codes
LRC CHK 1 LRC check sum:
LRC CHK O 8-bit check sum consists of 2 ASCIl codes
END 1 END characters:
END O END 1 = CR{0DH), END 0 = LF (QAH)
RTU mode:
START Asilent interval of more than 10 ms
ADR Communication address:
8-bit address
Command code:
GMD 8-bit command
DATA (n-1) Contents of data
DATA O nx3-bit data, n<=25
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 {Cemmunication Address)

Valid communication addresses are in the range of 0 to 254. Communication address
equals to D means broadcast to all AC drives (AMDY), in this case, the AMD wil not reply any

message to the master device.

For example, communication to AMD with address 16 decimal:
ASCllmode: (ADR 1, ADR 0)="1","" => ‘1'=31H, ‘0"=30H

RTU mode: (ADR)=10H

00: Broadcast to all AC drives
01: To AC drive at Address 01
OF: to AC drive at Address OF
10: To AC drive at Address 10
Maximum is 254, at Address FE

ARD1 = 30Hex, ADRQ = 30Hex
ARD1 = 30Hex, ADRO = 31Hex
ARD1 = 30Hex, ADRO = 46Hex
ARD1 = 31Hex, ARDO = 30Hex

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 Nis 12. For example, reading continuous 2 words from starting address 2102H

of AMD with address O1H.

CMDO:

g 30Hex: Stop

" 31Hex: FWD + RUN

el 32Hex: REV + RUN

"3" 33Hex: JOG + FWD + RUN
"4t 34Hex: JOG + REV + RUN
"5" 35Hex: E.F. ON {External Fault)
5" 38Hex: Resst

"7t 37Hex: Write Parameter

"g" 38Hex: Read Paramstsr

"g" 38Hex; Read Inverter Status
AN A1Hex: Ressrved

"B" 42Hex: Reserved

o A3Hex: Reserved

D" 44Hex: Reserved
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ASCIl mode:
Command message: Response message:

STX s STX °
ADRA1 R0} ADR 1 o
ADR O 1’ ADR O 1"
CMD 1 ‘0 CMD 1 0
CMD O ‘3 CMD 0 3

‘2 Number of data o
Starting cata 1’ {Count by byte) =S
address R0}
2 Content of starting 1
‘o data address 7
Number of data R0} 2102H 7
{Count by word) ‘0 ‘0
> T
LRC CHK1 ib Content of data o
LRC CHK 0O s address 2103H o
END 1 CR ‘o
END O LF LRC CHK1 7
LRCCHKO 1°
END 1 CR
END ¢ LF
RTU mode:
Command message: Response message:
ADR 01H ADR O1H
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 00H
CRC CHK High F7H address 2103H 00H
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.
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3.5 Data characters

Giving the data format according to the request of communication interface. For
example, reading address 01 as Pr.04 of AC drive. "0 & 4" are the data format.

STX | ADR | ADR [ CMD [ CMD N-1 N | ETX CHK CHK
1 0 1 o 1 o
02H 30H 31H 30H 38H 30H , 34H 03H 33H 30H
g oo | e g, A 3o
ASCI mode:
Command message: Response message:
STX o STX B
ADR O (o} ADR 1 o
ADR O 1’ ADR O 1’
CMD 1 (o} CMD 1 o
CMD O B’ CMD O (el
o o
‘1’ Data address 1
e ‘o
0 o
Data address q: E
o o
o Data content )
‘o o
LRC CHK 1 s LRC CHK 1 7
LRC CHK 0 ‘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 08H CMD 0BH
Data address o1+ Data address 01H
00H 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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3.6 Chk {check sum)

Check Sum is calculated by summing up ADR to ET. For Example, reading address
1 as Pr.04 of AC drive.

STX | ADR | ADR | CMD | CMD 0 1 N-1 N ETX CHK CHK
1 0 1 0 1 o]

02H | 30H | 31H | 30H | 38BH 30H , 34H 03H 33H 30H
g iqn g g o, g na gy

30H + 31H + 30H + 38H + 30H + 34H + 03H = 130H

ASCII 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 representaticn
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 B

ADR 1 o
ADR 0 T
CMD 1 ‘0
CMD O 3
T
Starting data ‘4
address o

.1 - 01H+03H+04H+01H+00H+01H=0AH,

iO, the 2’s-complement negation of
Number of data % 0AH is F6H.

i’
LRC CHK 1 F
LRC CHK O ‘6’
END A CR
ENDO LF
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RTU mode:
ADR 01H
CMD 03H
Starting address 21H
0z2H
MNumber of data QoH
(count by word) 02H
CRC CHK Low 6FH
CRC CHK High F7H

CRC (Cyclical Redundancy Check) is calculated by the following steps:

Step 1

Step 2:

Step 3
Step 4
Step 5:

Step 6:

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 18-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 the
LSB.

If the LSB of CRC registeris 0, repeat step 3, else Exclusive or the CRC register with
the polynomial valus ADOTH.

Repsat step 3 and 4 until sight shifts have beean performed. When this is dens, a
complete §-bit byte will have been processed.
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 CRG register are
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 BB a pointer to the message buffer
Unsigned char length 3 the quantity of bytes in the message buffer
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The function returns the CRC value as a type of unsigned intsger.

Unsigned int cre_chk(unsigned char* data, unsigned char length){

intj;
unsigned intreg_cre=0xFFFF;
while{length —}{

reg_crc "= "data++;
for{j=0;j<8;j++){
iffreg_crc & Ox01){ /* LSB(bO)=1*/
req_cre={reg_crcs=13 » OxAD0T;
Jelsef
reg_cro=reg_crc >>1,;
}
}
}

return reg_crc;

}

3.7 Address list:
The contents of available addresses are shown as below:

Content Address Functions
AC drive 00nnH 00 means parameter group, NN means
Parameters parameter nurber, for example, the

address of Pr.100 is 0064H. Referencing to
chapter 5 for the function of each parameter.
When reading parameter by command code
QO3H, only one paramster can be read at cng
time.

Commiand
Status monitor Q0: Ne function
Read only oo 01: Stop

Bit 0-1 10: Run

11: Jog + Run

2000H Bit 2-3  Reserved

{0:MNo functicn

1 FWD

10: REY

11: Change direction

Bit 6-15  Rsserved
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Content Address | Functions
2001H Freq. command
Bit 0 1: EF {external fault) on
2002H Bit 1 1: Reset
Bit 2-15 | Reserved
Error code:
00: No errors eccurred
Q1: Over-current (oc)
03: Overheat (oH)
04: Drive overload {oL)
2100H 05: Motor overloadl (cL1)
08: External fault {EF)
07: CPU failure {cF1)
08: CPU cr analog circuit failure {cF3)
09: Hardware protection failure (HPF)
10: Current exceeds 2 times rated current during accel (ccA)
11: Current exceeds 2 times rated current during decel (occl)
12: Current exceeds 2 times rated current during steadly 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: Sofware protection enable {codk)
Status of AC Drive
00: RUN LED light off, STOP LED light up
Bit 0-1 01: RUNLED blink, STOP LED light up
10: RUN LED light up, STOP LED blink
11: RUN LED light up, STOP LED light off
Bit 2 01: Jog active
00: REV LED light off, FWD LED light up
Bit 3-4 {1 REV LED blink, FWD LED light up
10: REV LED light up, FWD LED blink
11: REV LED light up, FWD LED light off
Status monitor | 2101H Bit 5-7 Reserved

Read only

Bit 8 1: Main freq. Controlled by communication
Bit @ 1: Main freq. Controlled by external terminal
Bit 10 1: Operation command controlled by

communication
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Content Address | Functions

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 (00000

2103H | Qutput Frequenay H POXXXX)

2104H Qutput Current A POXXX)

2105H DC-BUS Voltage U POOLXX)

2108H Qutput Voltage E BOXXXX)

2107H Step number of Multi-Step Speed Operation

2108H Time of PLC Operation

2109H Walue of External Triggsr

?10AH FPower factor x 0.03 = cos®

210BH Reserved

210CH Reserved

210DH Faserved

210EH Reserved

210FH Reserved

2110H Software Version

3.8  Communication program of PC:
The following is a simple example of how to write a communication program for
Modbus ASCIl mode on a PC by C language.

#include<stdlio.h>

#include<dos.h>

#include<conio.h>

#include<process.h>

#define PORT Ox03F8 /* the address of COM1 */
/* the adldress offset value relative to COM1 %/
#define THR 0x0000

#define RCR 0xQ000

99



Danfots VLT® MICRO

#define BRDL 0x0000
#define IER 0x0001

#define BRDH 0x0001
#define LCR Ox0003
#define MCR 0x0004
#define LSR 0x0005
#define MSR 0x0006

unsigned char rdat[80];
/" 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" v, '},

void main({
inti;
outportb(PORT+MCR,0x08); /* interrupt enable */
outportb(PORTHER,0x01); /*interrupt as datain */

outpertb{PORT+LCR {inportb{PORT+LCR) | 0x80);
/*the BRDL/BRDH can be access as LCRb7==1"/

outporth{PORT+BREL,12); ! set baudrate=8600, 12=115200/9600%/
outporth{(PORT+BRDH, 0x00};
outportb(PORT+LCR,0x06); /* set protocol, <7, N,2>=06H

<7, E1>=1AH, <7,0,1>=0AH
<B,N,2>=07H, <8,E1>=1BH
<8,0,1==0BH*/
for(=0;i<=16;i++){
while{{inporth(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 readly */
relatfi++]=inporth{(PORT+RDRY); /* read data form RDR */
Py
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4 AC Drive Responding Mode:
4.1 When CMD1 is Mirrcr Telegram, AC drive will respond to the original command.

4.2 When CWMDQ is Read Parameter, AC crive will respond.
STX{02H) + ADR{1,0) + CMD(1,0} + 8 Data Characters + EXT + CHK(1,0}

8 Data Characters:

* 2 ASCI characters as parameter,

* 2 ASCIl characters as parameter number.

* 4 ASCIl characters as parameter setting value.

4.3 When CMDO is Read Inverter Status, AC drive will respond.
STX{02H) + ADR{1,0) + CMD(1,0) + 34 Data Characters + EXT + CHK{1,0)

34 Data Characters:

* 2 ASCI characters as Error Code

* 2 ASCII characters as LED

* 4 ASCll characters as frequency command (FXX.XX)
* 4 ASCII characters as output frequency (HXX XX)
* 4 ASCI characters as output current (AXX.XX)

» 4 ASCI characters as DC-BUS voltage

* 4 ASCI characters as output voltage

» 2 ASCIl characters as multi-step speed

» 4 ASCIl characters as operational time

» 4 ASCIl characters as counter value
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5 AC Drive Communication Error:

The AC drive receives the messages, but detect a communication error, thus no
response is returned. But there will be an error message "CExx" displayed on the
keypad. The master device will eventually process a time out condition. The "xx" of
CExx" is a decimal code, the meaning of the error message is as follows:

Error Message Meaning

bit 0 IC 75176 or CPU communication pert damaged

bit 1 Data out of range (check whether the input data are out of range)

bit 2 Character Frame Error (check whether the Baud rates comply with
data frame}

bit 3 Check Sum Error (make sure the Check Sum is corract)

bit 4 Transmission Time Qut
Transmission Bus Error {The time interval between commands is

bi too short.) Please keep an interval of 10 ms at least after the retumn

its .

of a command. f there is no command returned, also keep an
interval of at least 10 ms for the same reason.

bit 6 Reserved

bit 7 Reserved
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