AhELTA VFD-S Series

CHAPTER 5 DESCRIPTION OF PARAMETER SETTINGS

5.1 Group 0: User Parameters

m Identity Code of AC Drive

Factory setting: d#

Settings None

1/4 172 1 2 3

y—HP

115V/230V do d2 d4 d6 d8
460V . d3 d5 d7 d9

This parameter shows the capacity of the AC drive.
is the rated current of the AC drive corresponds to the identity code shown above and the

current shown below.

Users can read Pr.0-01 to check if it

N HP 1/4 1/2 1 2 3
115V/230V 1.6A 2.5A 4.2A 7.5A 11.0A
460V - - 1.5A 25A 42A 5.5A

(NI Rated Current Display of the AC drive

Factory Setting: d ##.#

Settings None

Unit: 0.1A

This parameter displays the rated current of the AC drive. It will display based on Pr.0-00,

and is read-only.

BN Parameter Reset

Factory Setting: d 0

Settings dO0tod9 Notused

d 10 All parameters are reset to initial factory settings

This setting allows the user to return all parameters to the factory default settings.
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ABELTA VFD-S Series

(VENIXI Start-up Display Selection Factory Setting: d 0

Settings d 0 Display the Master Frequency (F)
d1 Display the actual output frequency (H)

d2 Display the content of users-defined unit
d 3 Display the output current (A )

This parameter can be set during operation.

VN7l Content of User Defined Unit Factory Setting: d 0

Settings do Display the user-defined unit (u)
d1 Display the counter value (C)
d2 Display the content of PLC time (1 = tt)
d3 Display the DC BUS voltage (U)
d4 Display the output voltage (E)
d5 Display frequency commands of PID (P)
do6 Display PID feedback (after multiplying by Gain) (b)
This parameter can be set during operation.

Note: Display the user-defined unit, where unit = H X m

VENICI User Defined Coefficient K Factory Setting: d 1.0
Settings d 0.1tod 160 Unit: 0.1

This parameter can be set during operation.

L The coefficient K determines the multiplying factor for the user-defined unit.
The display value is calculated as follows:

Display value = (output frequency x K)

B

The display window is only capable of showing three digits, yet you could use Pr.0-05 to
create larger numbers. The display windows uses decimal points to signify numbers up
to five digits as illustrated in the next page:
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Display Number Represented

999 The absence of a decimal point indicates a three—digit integer.

A signal decimal point between the middle and the right-most numbers is a true
decimal point; it separates ones and tenths as in “30.5” (thirty and one-half).

99.9

A single decimal point after the right-most numbers is not a true decimal point,
999. instead it indicates that a zero follows the right-most number. For example,
the number 1230 would be displayed as “123.”

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

99.9.
indicate that two zeros follow the right-most number. For example, the
number 34500 would be displayed as “34.5.”.
m Software Version Factory Setting: d #.#

Setting None

L  The software version is read-only that stores the version number of VFD-S series

software.
(N ral Password Input Factory Setting: d 0
Settings d 0 to d 999 Unit: 1

O Pr.0-07 and Pr.0-08 work together to provide data security for the AC drive. When
Pr.0-08 is set to a value other than 0, a password must be entered to alter the values of
parameters. The password is the number set in Pr.0-08, which ranges from 1 to 999.
Pr.0-07 is where the password is entered to allow parameter values to be altered.

B

Display states:
d 0: no password / correct password has been input
d 1: parameters are locked
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Password Decode Factory Setting: d 0
Settings d 0 to d 999 Unit: 1

L For a password to be configured, the non-zero value assigned to Pr.0-08 must be entered
twice. In other words, set the value of Pr.0-08 to the desired value and press the
Prog/Data key. Then, press the Prog/Data key again to display the value of Pr.0-08.
Finally, press the Prog/Data key again to store the displayed value, which then becomes
the password.

For example, say that Pr.0-08 is set to 111. When the AC drive is powered-up, all the
parameters will be locked and their values cannot be changed. To permit the values of
parameters to be altered, navigate to Pr.0-07 and change its value to 111 (the password
configured in Pr.0-08). Then press the Prog/Data key, and you may alter the parameter
values.

B

Display states:
d 0: no password
d 1: password has been set
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5.2 Group 1: Basic Parameters

UENVVI Maximum Output Frequency (Fo. max) Factory Setting: d 60.0

Settings d 50.0 to d 400 Hz Unit: 0.1Hz

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

range.
Maximum Voltage Frequency Factory Setting: d 60.0
Settings d 10.0 to d 400 Hz Unit: 0.1Hz

L This value should be set according to rated frequency of the motor as indicated on the
motor nameplate. Maximum Voltage Frequency determines the volts per hertz ratio.
For example, if the drive is rated for 460 VAC output and the Maximum Voltage Frequency

is set to 60Hz, the drive will maintain a constant ratio of 7.66 v/Hz. The setting value must
be greater than or equal to the middle freq. setting (Pr.1-03).

(EN73 Max. Output Voltage (Vmax) Factory Setting: d 230*

Settings d 2.0 to d 255V~ Unit: 0.1V~
*Twice value for 460V class

B

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.

The setting value must be greater than or equal
to the Mid-Point Voltage (Pr.1-04).
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(XX Mid-Point Frequency (Fmid) Factory Setting: d 1.0
Settings d 1.0 to d 400Hz Unit: 0.1Hz

& This parameter sets the Mid-Point Frequency of V/F curve. With this setting, the V/F
ratio between Minimum Frequency and Mid-Point frequency can be determined. This
parameter must be greater than or equal to Minimum Output Frequency (Pr.1-05) and
equal to or less than Maximum Voltage Frequency (Pr.1-01).

Mid-Point Voltage (Vmid) Factory Setting: d12.0*
Settings  d 2.0 to d 255V* Unit: 0.1V

*Twice value for 460V class

L The parameter sets the Mid-Point Voltage of any V/F curve. With this setting, the V/F ratio
between Minimum Frequency and Mid-Point Frequency can be determined. This
parameter must be equal to or greater than Minimum Output Voltage (Pr.1-06) and equal
to or less than Maximum Output Voltage (Pr.1-02).

(NI Minimum Output Frequency (Fmin) Factory Setting: d 1.0

Settings d 1.0 to d 60.0Hz Unit: 0.1Hz

L This parameter sets the Minimum Output Frequency of the AC drive. This parameter
must be equal to or less than Mid-Point Frequency (Pr.1-03).
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Minimum Output Voltage (Vmin) Factory Setting: d12.0*
Settings d 2.0 to d 255V* Unit: 0.1V~
*Twice value for 460V class

iy This parameter sets Minimum Output Voltage of the AC drive. This parameter must be
equal to or less than Mid-Point Voltage (Pr.1-04).

Voltage
Pr.1-02
Pr.1-04
Pr.1-06
Freq.
0 "pr1-03 Pr.1-00
Pr.1-05 Pr.1-01
(EXral Upper Bound of Output Frequency Factory Setting: d 100
Settings d 1 to d110% Unit: 1%

This parameter must be equal to or greater than the Lower Bound of Output Frequency
(Pr.1-08). The Maximum Output Frequency (Pr.1-00) is regarded as 100%.

(RN | ower Bound of Output Frequency Factory Setting: d 0
Settings d 0 to d100% Unit: 1%
A

The Upper/Lower Bound is to prevent operation error and machine damage.

B

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

an| If the Lower Bound of Output Frequency is 10Hz, and the Minimum Output Frequency

(Pr.1-05) is set at 1.0Hz, then any Command Frequency between 1-10Hz will generate
a 10Hz output from the drive.

a This parameter must be equal to or less than the Upper Bound of Output Frequency
(Pr.1-07).
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A

B

Acceleration Time 1 (Taccel 1) Factory Setting : d10.0

Deceleration Time 1 (Tdecel 1) Factory Setting : d10.0

Acceleration Time 2 (Taccel 2) Factory Setting : d10.0

Deceleration Time 2 (Tdecel 2) Factory Setting : d10.0
Settings d0.1to d600Sec Unit: 0.1sec

These parameters can be set during operation.

Pr.1-09. This parameter is used to determine the time required for the AC drive to ramp
from 0 Hz to its Maximum Output Frequency (Pr.1-00). The rate is linear unless S-Curve
is “Enabled.”

Pr.1-10. This parameter is used to determine the time required for the AC drive to
decelerate from the Maximum Output Frequency (Pr.1-00) down to 0 Hz. The rate is
linear unless S-Curve is “Enabled.”

The acceleration/deceleration time 2 determines the time for the AC drive to
acceleration/deceleration from OHz to Maximum Output Frequency (Pr.1-00)
(acceleration/deceleration time 1 is the default). A Multi-Function Input terminal must
be programmed to select acceleration/deceleration time 2 and the terminals must be
closed to select acceleration/deceleration time 2. See Pr.4-04 to Pr.4-08.

In the diagram shown below, the acceleration/deceleration time of the AC drive is the
time between 0 Hz to Maximum Output Frequency (Pr.1-00). Suppose the Maximum
Output Frequency is 60 Hz, start-up frequency (Pr.1-05) is 1.0 Hz, and
acceleration/deceleration time is 10 seconds. The actual time for the AC drive to
accelerate from start-up to 60 Hz is 9.83 seconds and the deceleration time is also 9.83
seconds.

Frequency
Max.
Output | = = = ===
Freq.
Pr.1-00

Pr.1-09 Pr.1-10
or |6 or)l
Pr.1-11

Pra-21_
Acceleration Time Deceleration Time

Time

Actual Acceleration/Deceleration Time=

Acceleration/Deceleration Time x(Master Freq.-Min.Output Freq.)

Max. Output Freq.
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Jog Acceleration/Deceleration Time Factory Setting: d 10.0
Settings d 0.1 to d 600Sec Unit: 0.1Sec
This parameter can be set during operation.

Jog Frequency Factory Setting: d 6.0
Settings d 1.0 to d 400Hz Unit: 0.1Hz

This parameter can be set during operation.

L The JOG function can be selected using Multi-function Input terminals (Pr.4-04 to
Pr.4-08) if programmed for Jog (d10). When the Jog terminal is “closed”, the AC drive
will accelerate from Minimum Output Frequency (Pr.1-05) to Jog Frequency (Pr.1-14).
When the Jog terminal “open”, the AC drive will decelerate from Jog Frequency to zero.
The acceleration/deceleration time is decided by the Jog acceleration/deceleration time
(Pr.1-13). During operation, the AC drive cannot perform Jog command. And during Jog
operation, other operation commands cannot be accepted, except command of
FORWARD, REVERSE and STOP keys on the digital keypad.

Frequency

Max.
Output
freq.
Pr.1-00

Jog

Freq. |/ : ~
Pr.1-14 ; : ;

: . . Time
Fpr. 1-13% Fpr. 1-13%

Acceleration Time DecelerationfTime

Jog operation
command ON OFF
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Auto Acceleration / Deceleration Factory Setting: d 0
Settings do Linear acceleration / deceleration.
d1 Auto acceleration, linear Deceleration.
d2 Linear acceleration, auto Deceleration.
d3 Auto acceleration / deceleration

d4 Linear acceleration, auto deceleration, and stall prevention
during deceleration.

d5 Auto acceleration, auto deceleration, and stall prevention
during deceleration

iy If the auto acceleration/deceleration is selected, the AC drive will
acceleration/deceleration in the fastest and smoothest means possible by
automatically adjusting the time of acceleration/deceleration.

(NI S-Curve in Acceleration

Factory Setting: d 0
Settings dOtod7

(IENVAR S-Curve in Deceleration Factory Setting: d 0

Settings dOtod7

These two parameters allow you to configure whether the acceleration and/or
deceleration ramps are linear or S-shaped. The S-curve is enabled when set at d1-d7.
Setting d1 offers the quickest S-curve and d7 offers the longest and smoothest S-curve.

The AC drive will not follow the acceleration/deceleration time in Pr.1-09 to Pr.1-12. To
Disable the S-curve, set Pr.1-16 and Pr.1-17 to dO.

From the diagram shown below, the original setting acceleration/deceleration time will
be for reference when the function of the S-curve is enabled. The actual

acceleration/deceleration time will be determined based on the S-curve selected (d1 to
d7).

Freq.

>/ (1)]« ‘J (2)]« T‘mf
«—(3) (4)

Acceleration/Deceleration characteristics

(1), (2) Disabling S curve
(3), (4) Enabling S curve
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Jog Decelerating Time Factory Setting: d0.0

Settings d0.0 to d600
When Pr.1-18 is set to d0.0 Jog decelerating time determined by the setting of

Pr.1-13 0.1 to 600 sec, Jog decelerating time can be set independently, separates
from Pr.1-13
L When Pr.1-18 is set to 0.0, Pr.1-13 determines both Jog acceleration and deceleration
time. When Pr.1-18 is set between 0.1 to 600 seconds, which will determine Jog
Decelerating Time and Pr.1-13 will only determine Jog Accelerating Time.
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ABELTA VFD-S Series
5.3 Group 2: Operation Method Parameters

eVl Source of Frequency Command Factory Setting: d 0

Settings do Master Frequency input determined by digital keypad.
(record the frequency of power loss and it can do analog
overlap plus)

d1 Master Frequency determined by analog signal DC 0V-10V
(external terminal AVI). (won’t record the frequency of power
loss and it can’t do analog overlap plus)

d?2 Master Frequency determined by analog signal DC 4mA -
20mA (external terminal AVI). (won’t record the frequency of
power loss and it can’t do analog overlap plus)

d3 Master Frequency determined by Potentiometer on the
digital keypad. (won’t record the frequency of power loss
and it can do analog overlap plus)

d4 Master Frequency operated by RS-485 serial
communication interface and record frequency of power
loss. (record the frequency of power loss and it can do
analog overlap plus)

d5 Master Frequency operated by RS-485 serial
communication interface and won'’t record frequency before
power loss. (won’t record the frequency of power loss and it
can do analog overlap plus)

iy This parameter sets the Frequency Command Source of the AC drive.
If the Frequency Command Source is external (DC 0 to +10V or 4 to 20mA), please
make sure the (AVI) terminal jumper is in the proper position as shown below.

iy Position of jumper: Please open the top cover. It is at the lower-left corner of the panel.

The jumper J1 determines the type of external analog input, either DC voltage signal or
current signal.
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J1
:| Voltage signal input(0-10V)
:lCurrent signal input(4-20mA)

[+10V| AVI | AFM |

8| When setting analog overlap plus, it needs to set Pr. 2-06 to select AVI or ACI.

RN Source of Operation Command Factory Setting: d 0
Settings do Controlled by the keypad
d1 Controlled by the external terminals, keypad STOP
enabled.
d2 Controlled by the external terminals, keypad STOP
disabled.

d3 Controlled by the RS-485 communication interface,
keypad STOP enabled.

d4 Controlled by the RS-485 communication interface,
keypad STOP disabled.

iy When the AC drive is controlled by an external source, please refer to parameter group
4 for detailed explanations on related parameter settings.

RNl Stop Method Factory Setting: d 0

Settings d 0 Ramp stop
d1 Coast stop

a The parameter determines how the motor is stopped when the AC drive receives a valid
stop command.

1. Ramp: the AC drive decelerates the motor to Minimum Output Frequency (Pr.1-05) and
then stops according to the deceleration time set in Pr.1-10 or Pr.1-12.

2. Coast: the AC drive stops output instantly upon command, and the motor free runs until
it comes to a complete stop.
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Hz Hz
Freq. Freq.
Motor Motor
Speed Speed
= " Time Time
ops according F i
™ 'to deceleration g tore:or;nnmg «
time
Operation
command | ON OFF ON | OFF
Ramp Coast
Note: The motor stop method is usually determined by the characteristics of the motor load
and frequency of stops.
NS P\WM Carrier Frequency Selections Factory Setting: d 10
Settings d 03 fc=3KHz Unit: 1KHz
d 04 fc=4KHz
d 05 fc=5KHz
to
d 10 fc=10KHz
This parameter can set the carrier frequency of PWM output.
) Electromagnetic
Carrier , , . Heat
Acoustic Noise Noise, Leakage o
Frequency Dissipation
Current
3KHz Significant Minimal Minimal
10KHz Minimal Significant Significant

noise to the motor.

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

5-14
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RNl Reverse Operation Factory Setting: d 0
Settings do Enable REV operation
d1 Disable REV operation
L  The parameter determines whether the AC drive can operate in the reverse direction.

Loss of ACI Signal Factory Setting: d 0

Settings do Upon the loss of ACI, the drive will default to an output
frequency of 0 Hz.

d1 Upon the loss of ACI, the drive will stop and display error
message “EF”.

d2 Upon the loss of ACI, the drive will continue to run at the last
known ACI input.

LI This parameter is only effective when the Source of Frequency is commanded by a 4 to
20 mA signal. The ACI input is considered lost when the ACI signal falls below 2 mA.

RN Analog Auxiliary Frequency Operation Factory Setting: d 0
Settings do Disable

d1  Enable +AVI (0~10V)
d2  Enable + ACI (4~20mA)

L This parameter is used to determinate that the analog signal to overlap is 0~10V (AVI) or
4~20mA (ACI).

L To make sure the short PIN of J1 on the panel is correct position before setting this
parameter.
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5.4 Group 3: Output Function Parameters

Analog Output Signal Factory Setting: d 0
Settings do Analog frequency meter (0 to Maximum Output Frequency).
d1 Analog current meter (0 to 250% of the rated AC drive
current).

L This parameter selects either Output Frequency or current to be displayed using the 0
to10V AFM output.

Analog Output Gain Factory Setting: d100
Settings d 1 to d 200% Unit: 1%

The parameter can be set during operation.

The parameter sets the voltage range of the analog output signal at terminals AFM, that
corresponds with either the output frequency or the output current of the VFD.

AFM GND AFM GND
) )
Analog Frequency Meter Analog Current Meter

The analog output voltage is directly proportional to the output frequency of the AC drive. With
the factory setting of 100%, the Maximum Output Frequency (Pr.1-00) of the AC drive

corresponds to +10VDC analog voltage output. (The actual voltage is about +10VDC, and can
be adjusted by Pr.3-01).

The analog output voltage is directly proportional to the output current of the AC drive. With the
factory setting of 100%, the 2.5 times rated current of the AC drive corresponds to +10VDC
analog voltage output. (The actual voltage is about +10VDC, and can be adjusted by Pr. 3-01)

Note: Voltmeter specification: The sourcing capability of the output is limited to 0.21mA.
Sourcing voltage: 10V. Output resistance: 47k().
If the meter reads full scale at a voltage less than 10 volts, then Pr.3-01 should be set by
the following formula:

Pr.3-01 = ((meter full scale voltage)/10) x100%

For example: When using the meter with full scale of 5 volts, adjust Pr.3-01 to 50%.
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KRN Desired Frequency Attained Factory Setting: d 1.0
Settings d 1.0 to d 400 Hz Unit: 0.1Hz
i If a Multi-function output terminal is set to function as Desired Frequency Attained
(Pr.3-05 or 3-06=d9), then the output will be activated when the programmed frequency
is attained.
Freq.
Max. Output Dete_g_:;[__i_on range. .. Detection range
Freq. VL /A . +4Hz
Desired Freq......./ - rrcrreee - X... Detection
Pr.3-02 P PORET range
-2Hz
Preset Freq. Time
Attained i i
Psanaos OF || on | OFF
Desired Freq. I
Attained OFF ON OFF
Indication
Pr.3-05 to 3-06

Desired Freq. Attained & Preset Freq. Attained

KENIXE Terminal Count Value Factory Setting: d O
Settings d 0tod999

The parameter determines the upper limit value of the internal counter. The internal
counter can be triggered by the external terminal (Pr.4-4 to Pr.4-8, d19). Upon completion
of counting, the specified output terminal will be activated. (Pr.3-05, Pr.3-06, d14).

KENIZa Preliminary Count Value Factory Setting: d 0
Settings d 0tod999

L When the counter value is counted up from “1” to the setting value of this parameter, the
corresponding multi-function output terminal which set to d15 as Preliminary Counter
Value Attained will be closed. The application can be that closing the multi-function output
terminal makes the AC drive operate at low speed until stop before the counting value is
going to be attained.
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The timing diagram is shown below:

Display

1
1
1
1
(Pr.0-04=d1) E BE B BE BER
1
1
1

TRG
Counter Trigger Signal
Multi-function InputTermin;| T T T T T ¢ T
Preliminary Counter Value Attained Output

(Pr. 3-04=d3)
(Pr. 3-05 to Pr. 3-06=d15)

—>12ms &—

I
! 2mst*

The width of trigger signal
should not be less than
2ms(<250 Hz)

Terminal Count Value Attained Output
(Pr.3-03=d5)
(Pr.3-05 to Pr.3-06=d14)

Multi-function Output Terminal 1 Factory Setting: d 1
(Photocoupler output)

Multi-function Output Terminal 2 (relay output) Factory Setting: d 8
Settings dOtod18

Function Table List:

Setting Function Setting Function
d 0 [Not used d 10 |PLC Program Running
d1 |AC Drive Operational d 11 |PLC Program Step Completed
d2 |Maximum Output Frequency Attained| d 12 |PLC Program Completed
d3 |Zero speed d 13 |PLC Operation Paused
d4 |Over-Torque detection d 14 |Terminal Count Value Attained
d5 |Base-Block (B.B.) Indication d 15 |Preliminary Counter Value Attained
d 6 |Low-Voltage Indication d 16 |Ready State Indicator
d7 |AC Drive Operation Mode d 17 |FWD command indication
d 8 [Fault indication d 18 |REV command indication
d9 |Desired Frequency Attained
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d3

d4

d5

d6
d7

d8

do

d10
d11

d12

d13

d14
d15
d16
d17

d18

Function Explanations:

Not Used.
AC drive operational: the output terminal will be activated when the drive is running.

Maximum Output Frequency Attained: the output will be activated when the AC drive
attains Maximum Output Frequency.

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

Over-Torque Detection: the output will be activated as long as the over-torque is
detected. Pr.6-04 determines the Over-Torque detection level.

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

Low Voltage Indication: the output will be activated when low voltage is detected.

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

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

Desired Frequency Attained: the output will be activated when the desired frequency
(Pr.3-02)is attained.

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

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

PLC Program completed: the output will be activated for 0.5 sec. when the PLC
program cycle has completed.

PLC Program Operation Paused: the output will be activated when PLC operation is
paused.

Terminal Count Value Attained: counter reaches Terminal Count Value.
Preliminary Count Value Attained: counter reaches Preliminary Count Value.
Ready State Indicator.

FWD command indication: When AC drive receives the command of forward
running, it will output immediately no matter AC drive is in the state of run or stop.

REV command indication: When AC drive receives the command of reverse
running, it will output immediately no matter AC drive is in the state of run or stop.
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5.5 Group 4: Input Function Parameters

"NV Potentiometer Bias Frequency Factory Setting: d0.0
Settings d 0.0 tod 100.0% Unit: 0.1%

This parameter can be set during the operation.

NN Potentiometer Bias Polarity Factory Setting: d 0

Settings d 0 Positive bias
d1 Negative bias

This parameter can be set during the operation.

"N I73 Potentiometer Frequency Gain Factory Setting: d 100
Settings d 1 tod 200% Unit: 1%

This parameter can be set during the operation.

Sl Potentiometer Reverse Motion Enable Factory Setting: d 0
Settings do Forward motion only
d1 Reverse motion enable (must be negative bias)

L) Pr.4-00 to Pr.4-03 are used when the source of frequency command is the analog signal
(0 to +10V DC or 4 to 20 mA DC). Refer to the following examples.

Example 1:

The following is the most common method. Set parameter 2-00 to d1 (0 to +10V signal) or d2

(4 to 20mA current signal).

Max.
Output Pr.1-00

Freq. 60H2
Factory Settings

Pr.1-00=60Hz--Max. output Freq.
Pr.4-00=0%--Potentiometer bias freq.
30Hz Pr.4-01=0 -- Bias polarity
Pr.4-02=100% -- Pot. freq. gain
Pr.4-03=0 -- Forward motion only

OHz oy 5V 10V Potentiometer Scale
4mA 12mA 20mA
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Example 2:

In this example with the potentiometer set to OV the Output Frequency is 10 Hz. The
mid-point of the potentiometer becomes 40 Hz. Once the Maximum Output Frequency is
reached any further increase of the potentiometer will not increase output frequency.

Max.
Freq.
60Hz _
: Factory Settings
Pr.1-00=60Hz--Max. output Freq.
:Pr.4-00=16.7%--Potentiometer bias freq
:Pr.4-01=0 -- Bias polarity
:Pr.4-02=100% -- Pot. freq. gain It's 60 Hz
10Hz :Pr.4-03=0 -- Forward motion only within this
Bias : range.
Adjustment : :
OHz OV 5V 10V Potentiometer Scale
4mA  12mA 20mA
Example 3:

The example also shows the popular method. The whole scale of the potentiometer can be
used as desired. In addition to signals of 0 to 10V and 4 to 20mA, the popular voltage signals
also include signals of 0 to 5V, 20 to 4mA or that under 10V. Regarding the setting, please refer
to the following examples.

Max.
Pr.1-00
Output Factory Settings
Freq. B
60Hz Pr.1-00=60Hz--Max. output Freq.

: Pr.4-00=20.0%--Potentiometer bias freq.
¢ Pr.4-01=0 -- Bias polarity

. Pr.4-02=83% -- Pot. freq. gain

i Pr.4-03=0 -- Forward motion only

Calculation of gain

10Hz Pr.4-02= X100% = 83%
Bias —— 12V
Adjustment % Calculation of Bias
2V 0 5V 10V 60-10Hz _ 10-OHz Potentiometer Scale
XV 4mA 12mA 20mA 10V XV
100
xv= 22 =
o =2V

2
\ Pr.4-00=——X100%

A}

Example 4:
This example shows a potentiometer range of 0 to 5 Volts.

Max.
Output Pr.1-00
Freq. Gain adjustment

BOHzZ| oo, 30

Factory Settings
Pr.1-00=60Hz--Max. output Freq.
Pr.4-00=0.0%--Potentiometer bias freq.
Pr.4-01=0 -- Bias polarity
Pr.4-02=200% -- Pot. freq. gain
Pr.4-03=0 -- Forward motion only 0 60

z
/ : Calculation of gain oV «<—>»5V
- . Pr.4-02= ( 19V )X100% = 200%
OHz 0V 5V 5V
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Example 5:

In this example a 1 volt negative bias is used. In a noise environment, it is advantageous to

use negative bias to provide a noise margin (1V in this example).
Max.

Pr.1-
Output 00
Freq. 60H 24
z
54H : Factory Settings
Z ................................ 3
:Pr.1-00=60Hz--Max. output Freq.
:Pr.4-00=10.0%--Potentiometer bias freq.
:Pr.4-01=1 -- bias polarity It's OHz
:Pr.4-02=100% -- pot. freq. gain within, 0
:Pr.4-03=0 -- Forward motion only this 54
: Hz
: range. ov 10
N " OHz|. :
egative :
bias 6Hz ;0V 1V 10V Potentiometer Scale
Example 6:

In this example, a negative bias is used to provide a noise margin. Also a potentiometer

frequency gain is used to allow the Maximum Output Frequency to be reached.
Max.

Output PT-1-00
Freq. 60H Bias adjustment
$/ Factory Settings
" Pr.1-00=60Hz--Max. output Freq.
Pr.4-00=10%--Potentiometer bias freq.
Pr.4-01=1 -- Bias polarity
Pr.4-02=111% -- Pot. freq. gain
Pr.4-03=0 -- Forward motion only
Calculation ofgaln
NegativeOHZ / ‘ Pr.4-02=( 1 Y )X100%=111%
bins 6H2 _¢_OV 1V 10V Potentiometer Scale
Example 7:

In this example, the potentiometer is programmed to run a motor is both forward and reverse
direction. A motor will be idle when the potentiometer position is at mid-point of its scale.
Using Pr.4-03 will disable the external FWD and REV controls.

Max.
Output Pr.1-00
Freq.
GOHZ
FWD :
30HzZ| -, [, : Factory Settings
oV OHz © Pr.1-00=60Hz--Max. output Freq.
- - - Pr.4-00=30Hz--Potentiometer bias freq.
: 5V 1OV Pr.4-01=1 -- bias polarity
N /. 30Hz Pr.4-02=200% -- pot. freq. gain
: Pr.4-03=1 -- pot. REV motion enable
: REV
oo 60HZ

Potentiometer Scale
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Example 8:

In this example, the option of anti-slope is shown. Anti-slope is used in an application where
control of pressure, temperature, or flow is needed. Under a high pressure or flow situation, a
sensor will generate a large signal such as 20 mA or 10V. With anti-slope enable, the large
signal will slow or stop the AC drive

Max.
Output Pr.1-00
Freq.
_ Factory Settings
antl-slopeﬁ - Pr.1-00=60Hz--Max. output Freq.
i Pr.4-00=60Hz--Potentiometer bias freq.
: Pr.4-01=1 -- bias polarity
Pr.4-02=100% -- pot. freq. gain
Pr.4-03=1 -- pot. REV. motion enable
OHz L
oV 10V Potentiometer Scale
4mA 20mA
Multi-function Input Terminal (MO, M1) Factory Setting: d 1
Settings dOtod26
Multi-function Input Terminal (M2) Factory Setting: d 6
Multi-function Input Terminal (M3) Factory Setting: d 7
Multi-function Input Terminal (M4) Factory Setting: d 8
Multi-function Input Terminal (M5) Factory Setting: d 9
Settings d0,d4tod26
Parameters & Functions table:
Value Function Value Function
d 0 |Parameter Disable d14 External Base Block (N.C.)
d1 [MO: FWD /STOP, M1: REV / STOP (Normally Close Contact Input)
d 2 |[MO: RUN/STOP, M1: FWD / REV d15 |Increase Master Frequency
d3 &-Wlﬁz?peratlon Control mode (MO, d16 |Decrease Master Frequency
d 4 |External Fault (Normally Open) d17 |[Run PLC Program
d 5 |External Fault (Normally Closed) d18 |Pause PLC Program
d 6 |External Reset d19 |Counter Trigger Signal
d 7 |Multi-Step Speed Command 1 d20 |Counter Reset
. Select ACI / Deselect AVI (the priority is
d 8 |Multi-Step Speed Command 2 d21 higher than Pr. 2-00 and d26)
d 9 [Multi-Step Speed Command 3 d22 [Disable PID function
d10 |Jog operation d23 |[JOG FWD
d11 |Acceleration/Deceleration Speed Inhibit| d24 |[JOG REV
412 First or Second Acceleration or 425 The source of master frequency is AVI. (The
Deceleration Time Selection priority is higher than Pr. 2-00 and d26)
413 External Base Block (N.O.) 426 The source of master frequency is ACI.
(Normally Open Contact Input) (The priority is higher than Pr. 2-00)
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Explanations:
d0 Parameter Disable:

Enter value (d0) to disable any Multi-Function Input Terminal: M1 (Pr.4-04), M2 (Pr.4-05),
M3 (Pr.4-06), M4 (Pr.4-07) or M5 (Pr.4-08).

Note: The purpose of this function is to provide isolation for unused Multi-Function Input

Terminals. Any unused terminals should be programmed to dO to insure they have no
effect on drive operation.

d1 Two wire operation: Restricted to Pr.4-04 and external terminals MO, M1.

FWD/STOP
00 MO "Open": Stop, "Close": FWD Run

REV/STOP
00 M1 "Open": Stop, "Close":REV Run

d2 Two wire operation: Restrict to Pr. 4-04 and external terminals MO, M1.

00 MO "Open": Stop, "Close": Run
RUN/STOP
00 M1 "Open": FWD, "Close":REV
REV/FWD
GND VFD-S

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

d3 Three Wire Control: Restricted to Pr.4-04 control terminals MO, M1, M2.

STOP RJL_JN
—OQ0 1 00 MO Run command, Runs when "close"

M2 Stop command, stops when "Open"

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

GND VFD-S
Note: When value d3 is selected for Pr. 4-04, this will over ride any value entered in
Pr.4-05, since Pr.4-05 must be used for three wire control as shown above.
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d4, d5 External Faults:
Parameter values d4, d5 programs Multi-Function Input Terminals: M1 (Pr. 4-04), M2 (Pr.
4-05), M3 (Pr. 4-06), M4 (Pr. 4-07) or M5 (Pr. 4-08) to be External Fault (E.F.) inputs.

E.F.(N.O.)
—00 Mx "Close": Operation available.
setting by d4
E.F(N.C.)
00 Mx "Open":Operation available.
setting by d5
GND
VFD-S

When an External Fault input signal is received, the AC drive will stop all output and display
“ E.F.” on Digital Keypad, the motor will free run. Normal operation can resume after the
External Fault is cleared and the AC drive is reset.

d6 External Reset:
Parameter value d6 programs a Multi-Function Input Terminal: M1 (Pr.4-04), M2 (Pr.4-05),
M3 (Pr.4-06), M4 (Pr.4-07) or M5 (Pr.4-08) to be an External Reset.

RESET

00 Mx "Close": Operation available
setting by d6

GND

Note: the External Reset has the same function as the Reset key on the Digital keypad.
After external fault such as O.H., O.C. and O.V. are clear, this input can be used to reset
the drive.

d7, d8, d9 Multi-Step Speed Command:
Parameter values d7, d8, d9 programs any three of the following Multi-Function Input
Terminals: M1 (Pr.4-04), M2 (Pr.4-05), M3 (Pr.4-06), M4 (Pr.4-07) or M5 (Pr.4-08) for
multi-step speed command function.

D7 Multi-step 1
60 Mx "Close": Operation available

—00 Mx "Close": Operation available
D8 Multi-step 2

-00 Mx "Close": Operation available

D9 Multi-step 3
GND
VFD-S

These three inputs select the multi-step speeds defined by Pr.5-00 to Pr.5-06 as shown in
the following diagram. Pr.5-07 to Pr.5-16 can also control output speed by programming
the AC drive’s internal PLC function.
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Freq. oy Pr.5-04
; SteP 3 pr.5-05
Master Freq! 3 - A\ Time
Mx1-GND—LON1  [ON]| [on]  [oN]
Mx2-GND [onToN] [on]oN]
Mx3-GND [oN[oN] ONTON]
Operation
Command | ON loFF

d10 Jog Operation Control:

Parameter value d10 programs Multi-Function Input Terminal: M1 (Pr.4-04), M2 (Pr.4-
05), M3 (Pr.4-06), M4 (Pr.4-07) or M5 (Pr.4-08) for Jog control.

00
d10 jog operation
command

Mx "Close": Operation available

GND

Note: Jog operation programmed by d10 can only be initiated while the motor is stopped.

(Refer to Pr.1-13, Pr.1-14.)
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d11 Acceleration/Deceleration Speed Inhibit:
Parameter value d11 programs Multi-Function Input Terminal: M1 (Pr.4-04), M2 (Pr.4-05),
M3 (Pr.4-06), M4 (Pr.4-07) or M5 (Pr.4-08) for Acceleration/deceleration Inhibit. When the
command is received, acceleration and deceleration is stopped and the AC drive maintains

a constant speed.

Frequency Master Frequency

Deceleration
inhibit

Acceleration
inhibit

Deceleration
:inhibit:

Acceleration
inhibit

Aétual operation frequency

- . A Time
Mx-GND [on] [on] |on| [onN |
o .
caread_| ON | OFF

d12 First or Second Acceleration/Deceleration Time Selection:
Parameter value d12 programs a Multi-Function Input Terminal: M1 (Pr.4-04), M2
(Pr.4-05), M3 (Pr.4-06), M4 (Pr.4-07) or M5 (Pr.4-08) to control selection of First or
Second Acceleration/deceleration time. (Refer to Pr.1-09 to Pr.1-12.)

— Mx "Close": 2nd Acceleration/Deceleraion
00 "Open": 1st Acceleration/Deceleration
Mx set d12
GND
VFD-S
Frequency
Master | pr. Pr.Pr.._  Pr... Pr. Pr.
Frequency|1-09 1-10 : 1-09 \1-12

1st )
Acceleration/
Deceleration

Acceleration/
Deceleration

Acceleration

Time

: ON
Mx-GND ON .
operation ON ON ON OFF
command
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d13, d14 External Base Block:

Parameter values d13, d14 program Multi-Function Input Terminals: M1 (Pr.4-04), M2
(Pr.4-05), M3 (Pr.4-06), M4 (Pr.4-07) or M5 (Pr.4-08) for external Base Block control. Value

d13 is for normally open (N.O.) input,
B.B.(N.O.)

settingby d13
B.B.(N.C.)

— 00— Mx "Close": Operation available.

and value d14 is for a normally closed (N.C.) input.

00
settingby d14

Mx "Open":Operation available.

Note:  When a Base-Block signal is received, the AC drive will stop all output and 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, and then accelerate to Master

Frequency.
External
base-block
signal
Pr8-04=d1 Speed synchronization
detection
Output Speed search starts with the _
frequency reference value
[ >
Output ( -
voltage Pr.8-06 _
Min. base-block time

Speed search operation

d15, d16 Increase/Decrease Master Frequency:

Parameter values d15, d16 program

the Multi-Function Input Terminals: M1 (Pr.4-04), M2

(Pr.4-05), M3 (Pr.4-06), M4 (Pr.4-07) or M5 (Pr.4-08) to incrementally increase/ decrease
the Master Frequency each time an input is received.

upP

00
setting by d15
DOWN

Mx "Close": Freq. will increase
by one unit.

00
setting by d16

Mx "Close":Freq. will decrease
by one unit.
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d17, d18 PLC Function Control:
Parameter value d17 programs Multi-Function Input Terminal: M1 (Pr.4-04), M2 (Pr.4-05),
M3 (Pr.4-06), M4 (Pr.4-07) or M5 (Pr.4-08) to enable the AC drive internal PLC program.
Parameter value d18 programs an input terminal to pause the PLC program.

PLC operation
00 Mx "Close": Run PLC.

setting by d17

00 Mx "Close":Pause PLC.

setting by d18
ND
G VFD-S

Note: Pr.5-00 to Pr.5-16 define the PLC program.

d19 Counter Trigger:

Parameter value d19 programs Multi-Function Input Terminal: M1 (Pr.4-04), M2 (Pr.4-05),

M3 (Pr.4-06), M4 (Pr.4-07) or M5 (Pr.4-08) to increase the AC drive’s internal counter.
When an input is received, the counter is increased by 1.

Trigger

~—~0O0— Mx counter value increase by

D19 counter trigger 1when closed.

signal input.

GND VFD-S
Note:

The Counter Trigger input can be connected to an external Pulse Signal Generator to
count a processing step or unit of material. See the diagram below.

= 03]
I
Display - |
(Pr.0-04=d1) B B BFE B B BEE BEE B
I —12ms &—
TRG !
Counter Trigger Signal ]
Multi-function Input Terminal T T T T T

Desired Counter Value
Attained output

(Pr. 3-04=d3)

(Pr. 3-05 to Pr. 3-06)

1
| 2msb

The width of trigger signal
should not be less than
2ms (<250 Hz)

Preset Counter Value
Attained output
(Pr.3-03=d5)
(Pr.3-05to Pr.3-06)
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d20 Counter Reset:
Parameter value d20 programs Multi-Function Input Terminal: M1 (Pr.4-04), M2 (Pr. 4-05),
M3 (Pr.4-06), M4 (Pr.4-07) or M5 (Pr.4-08) to reset the counter.

Reset counter
00— Mx "close": reset counter.

d20 reset the counter
value.

GND

d21 Select ACI / Deselect AVI:
Parameter value d21 allows the user to select the input type ACI or AVI via an external
switch. AVI is selected when the contact is open and ACI is selected when the contact is
closed. Please note: the use of this feature will override Pr.2-00 programming and the
jumper of the front of the drive must be moved to the correct location either across the AVI
or AClI pin head.

Line Start Lockout Factory Setting: d 0
Settings: d0  Disable
d1 Enable

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

eIV Up/down frequency command mode Factory Setting: d 3

Settings: dO0  up/down frequency by acceleration/deceleration time

d1 up frequency according to constant speed, down frequency
according to deceleration time

d2  up frequency according to acceleration time, down frequency
according to constant speed

d3  up/down frequency by constant speed

4- 11 Acceleration/Deceleration speed of constant up/down Factory Setting: d 1
frequency
Settings:  dO to d1000 Hz/sec Unit: 5 Hz/sec

L This parameter is used to set the acceleration/deceleration speed mode when
multi-function terminal is set to up/down frequency. (Pr. 4-04 ~ Pr.4-08, function d15,
d16)
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5.6 Group 5: Multi-step Speed and PLC (Process Logic Control) Parameters

1st Step Speed Frequency Factory Setting: d 0.0

2nd Step Speed Frequency Factory Setting: d 0.0

3rd Step Speed Frequency Factory Setting: d 0.0

4th Step Speed Frequency Factory Setting: d 0.0

5th Step Speed Frequency Factory Setting: d 0.0

6th Step Speed Frequency Factory Setting: d 0.0

7th Step Speed Frequency Factory Setting: d 0.0

Settings d 0.0 to d 400 Hz Unit: 0.1Hz

This parameter can be set during operation.

L The Multi-Function Input Terminals (refer to Pr.4-04 to 4-08) are used to select one of the
AC drive Multi-Step speeds. The speeds (frequencies) are determined by Pr.5-00 to

5-06 shown above.

SEIA PLC Mode

Factory Setting: d 0

Settings do
d1
d2

d3
d4

dbs

Disable PLC operation

Execute one program cycle

Continuously execute program cycles

Execute one program cycle step by step
Continuously execute program cycles step by step

Disable PLC operation, but can set direction of 1 speed to 7"
speed

This parameter selects the mode of PLC operation for the AC drive. The PLC program
can be used in lieu of any External Controls, Relays or Switches. The AC drive will
change speeds and directions according to the user’s desired programming.

When this parameter is set to d5 and it is running by external multi-speed, the high priority
of the operation direction is Pr. 5-08.
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Example 1 (Pr.5-07 = d1): Execute one cycle of the PLC program. Its relative parameter
settings are:

1. Pr.5-00 to 5-06: 1% to 7" step speed (sets the frequency of each step speed).

2. Pr.4-04 to 4-08: Multi-Function Input Terminals (set one multi-function terminal as d17-
PLC auto-operation).

3. Pr.3-05 to 3-06: Multi-Function Output Terminals (set a Multi-Function Terminal as
d10-PLC operation indication, d11-one cycle in PLC auto mode or d12-PLC operation
fulfillment attainment).

4. Pr.5-07: PLC mode.
Pr.5-08: Direction of operation for Master Frequency and 1% to 7" step speed.

Pr.5-09 to 5-16: operation time setting of Master Frequency and 1% to 7" step speed.

Frequency
Master freq.=5Hz
somal Pr.5-03 5-00=10Hz 4-07=d17 5-09=10 Sec
z 5-01=20Hz  3-05=d10 5-10=10 Sec
“\ pr.5-04 9-02=40Hz 3-06=d11 5-11=12Sec
BOHZ| oo L A——  5-03=60Hz 5.07=d1 5-12=15Sec
: : 5-04=50Hz 5-08=d0 5-13=15Sec
Pr.5-02 5-05=30 Hz 5-14=8 Sec
4OHZ .................................................. 5_06:15 HZ 5—15:17Sec
5-16=17 Sec
B0Hz|. N Pr.5-05
20Hz|. oo PRS0 : _ : :
15Hz~~~P AAAAAAAAAAAAAAAAAAA e L e L R Pr.5-.06
Master 10HZMT:5'OOA : E : : : :
Freq. : : 5 : : : : Time
S5Hz|/— : : : : : : :
OHz . . : : : : : : (Sec)

'« se 541+ 512 “+ 513 —+514»+ 515 -+ 5.16 -
5-09;5' : : : : : :

Program operation | - B : . : : . |
command : : : : : : : E

Program operation I |

00 0 0 00 0 0
I

Program step
complete

Program operation
completed

Note: The above diagram shows one complete PLC cycle. To restart the cycle, turn the PLC

program off and then back on.
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Example 2 (Pr.5-07 = d2): Continuously executes program cycles

The diagram below shows the PLC program stepping through each speed and the

automatically starting again.
program or turn it off (Refer to Pr.4-05 to 4-08 value d17 and d18).

To stop the PLC program, one must either pause the

d17 5-09=10 Sec
d11 5-10=10 Sec
d12 5-11=12 Sec
d2 5-12=15Sec
d0 5-13=15Sec
5-14=8 Sec
5-15=17 Sec

5-16=17 Sec

Frequency
5-03 Master freq.=5Hz
BOHZ - e 5-00=10Hz 4-07=
5-01=20Hz 3-05=
soHl ) 504 5-02=40Hz  3-06=
z - 5-03=60Hz 5.07=
5.02 5-04=50Hz 5-08=
AOHZ| e 5-05=30 Hz
5-06=15 Hz
B0HzL )
20Hz|- NG
15HZ ..............................................................................................
10HZ ...................................................................................................

5Hz|-
OHz

E Time

5-13 —«5-14—<

1 0

><—>4— 5- 11—»4—

[II]I]

5-12

e

Program step
complete

5-15

— -

i 0

(Sec)

5-16 —><—5 09—»4— 5- 10—*

0110

Program operation
completed

[

Example 3 (Pr. 5-07 = d3) Execute one cycle step by step:

The example shows how the PLC can perform one cycle at a time, within a complete cycle.

Each step will use the acceleration/deceleration times in Pr.1-09 to Pr.1-12.

It should be

noticed that the time each step spends at its intended frequency is diminished, due to the

time spent during acceleration/deceleration.

Frequency Master freq.=5Hz
5-00=10Hz 4-07=d17
60HZ o 503 5-01=20 Hz  3-05=d11
5-02=40Hz 3-06=d12
5-04 5-03=60Hz  5.07=d3
BOHzl ) 5-04=50Hz 5-08=d0
1 5-05=30 Hz
40HZ f 5-06=15Hz

30Hz

20Hz
15Hz
10Hz

5-05

5-09=10 Sec
5-10=10 Sec
5-11=12 Sec
5-12=15 Sec
5-13=15 Sec
5-14=8 Sec
5-15=17 Sec
5-16=17 Sec

t]«5- 12*' |~5 13)'
[]

HWMM
00 I

Program step
complete

[

5-14

t ‘« 5-15 —»‘

] []

’“5-16 ‘ ‘

1

Time
(Sec)

Program operation
completed

1
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Example 4 (Pr. 5-07 =d 4) Continuously execute PLC cycles step by step:
In this explanation, the PLC program runs continuously step by step. Also shown are
examples of steps in the Reverse direction.

Frequency
Master freq.=5Hz
60H 5-03 5-00=10Hz 4-07=d17 5-09=10 Sec
Z ....................................................... 5_01=20 HZ 3—05=d10 5_10:10 SeC
5.04 5-02=40Hz  3-06=d11 5-11=12 Sec
5OHzl. oo 5-03=60Hz 5-07=d4 5-12=15Sec
5-04=50Hz 5-08=d68 5-13=15 Sec
{ 5-05=30 Hz 5-14=8 Sec
AOHZL- - -y 5-06=15Hz 5-15=17 Sec
: 5-16=17 Sec
FWD
15Hz - 5'06_ Master
10Hz|.... _ : A A Fred.
| 5 ? e 515 +| t -\ Time
OHz * (Sec)
|o5'09-lt<—5-10»‘t 5-12 *‘ t L5-13»‘ t Ht e t‘% oé'M
REV 5-1 i ’
20Hz|...........) J
5-01
BOHZL o J
5-05

Example 5 (Pr. 5-07 = d1 Execute one cycle of the PLC program):

It should be noted that the times of
reserve motion may be shorter than expected, due to the acceleration/deceleration times.

In this example, the PLC program runs continuously.

Frequency
5.03 Master freq.=5Hz
GOHzZbl \ 5-00=10Hz 4-07=d17 5-09=10 Sec
5-01=20Hz  3-05=d10 5-10=10 Sec
oH : 5-02=40Hz  3-06=d11 5-11=12 Sec
5 zl 5-03=6O HZ 5_07:d1 5_12:158ec
5-04=50Hz 5-08=d68 5-13=15 Sec
A0HzZE 5-05=30 Hz 5-14=8 Sec
5-06=15Hz 5-15=17 Sec
5-16=17 Sec
FWD
15Hz JE T PSPPI [N R
10Hz
OHz Time
(Sec)
REV
20Hz} .
30HZl -
5-05

* The calculation of time for Pr.5-11, Pr.5-12, Pr.5-15 and Pr.5-16 should be carefully planned.
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SR PLC Forward/Reverse Motion Factory Setting: d 0
Settings d0tod 255

L This parameter controls the direction of motion for the Multi-Step Speed Pr.5-00 to
Pr.5-06 and the Master Frequency. The original direction of Master Frequency will
become invalid.

Note:

The equivalent 8-bit number is used to program the forward/reverse motion for each of the
8 speed steps (including Master Frequency). The binary notation for the 8-bit number must
be translated into decimal notation and then be entered.

Weights
Bit

1=Reverse

NN
~

2° 2° 2 P
6|s5[4]3]2

G [ \V)

Ty 0=Forward
0

»
Y
P

a a a 4 y

»
»

f— Director of Master Frequency during PLC

Direction of 1st speed for Pr.5-00

Direction of 2nd speed for Pr.5-01

Direction of 3rd speed for Pr.5-02

Direction of 4th speed for Pr.5-03

Direction of 5th speed for Pr.5-04

Direction of 6th speed for Pr.5-05
Direction of 7th speed for Pr.5-06

Weights
Bit

N

O=Forward
1=Reverse

’ f— Director of Master Frequency during PLC = FWD
Direction of 1st speed for Pr.5-00 =FWD

Direction of 2nd speed for Pr.5-01 =REV

QNN
-
<1 EN LY

= |N
S| O

Direction

— > | o |w N

Direction of 3rd speed for Pr.5-02 = FWD

Direction of 4th speed for Pr.5-03 = FWD

Direction of 5th speed for Pr.5-04 = FWD

Direction of 6th speed for Pr.5-05 = REV
Direction of 7th speed for Pr.5-06 = FWD

The setting value = bit7 x 27+bit6 x 2°+bit5 x 2°+bit4 x 2*+bit3 x 23+bit2 x 22+bit1 x 2'+bit0 x 2°
=0 x 2"+1 x 2°+0 x 2°+0 x 2*+0 x 2°+1 x 22+0 x 2'+0 x 2°
= 0+64+0+0+0+4+0+0
= 68

Setting Pr.5-08 as d68.
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Time Duration of Master Frequency Factory Setting: d 0
Time Duration of 1st Step Speed Factory Setting: d 0
Time Duration of 2nd Step Speed Factory Setting: d 0
Time Duration of 3rd Step Speed Factory Setting: d 0
Time Duration of 4th Step Speed Factory Setting: d 0
Time Duration of 5th Step Speed Factory Setting: d 0
Time Duration of 6th Step Speed Factory Setting: d 0
Time Duration of 7th Step Speed Factory Setting: d 0
Settings d 0 to d 65500 Unit: 1 sec

Pr.5-10 to Pr.5-16 correspond to operation time of each multi-step speed defined by
parameters 5-00 to 5-06. The maximum value of these parameters is 65500 sec., and it's
displayed as d 65.5.

Note: If a parameter is set to “d0” (0 Sec), the corresponding step will be skipped. This is
commonly used to reduce number of program steps
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5.7 Group 6: Protection Parameters

m Over-Voltage Stall Prevention Factory Setting: d 1
Settings d0 Disable Over-Voltage Stall Prevention
d1 Enable Over-Voltage Stall Prevention

During deceleration, the motor DC bus voltage may exceed its Maximum Allowable Value
due to motor regeneration. When this function is enabled, the AC drive will stop
decelerating. Maintaining a constant output frequency when it happens. The AC drive will
only resume deceleration when the voltage drops below preset value.

Note:
With a moderate inertial load, the over-voltage during deceleration won’t happen, and the

drive will stop in programmed time. The AC drive will automatically extend the
deceleration time with high inertial loads. If deceleration time is critical for the application,
then dynamic braking resistors should be used.

EONI Over-Voltage Stall Prevention Level Unit: 1V
Settings 230V series d350 to d410V Factory Setting: d390
460V series d700 to d820V Factory Setting: d780

During deceleration, the DC bus voltage may exceed its maximum allowable value due to
motor regeneration. When this function is enabled, the AC drive will stop decelerating.
Maintaining a constant output frequency when it happens. The AC drive will resume
deceleration when the voltage drops below preset value.

B

With a moderate inertial load, the over-voltage during deceleration won’t happen, and the
drive will stop in programmed time. The AC drive will automatically extend the deceleration
time with high inertial loads. If deceleration time is critical for the application, then dynamic
braking resistors should be used.

DC bus voltage

Over-voltage v
detection —_—Band=20V
level Pr.6-01 A
time
Output
Freq.

time
Over-voltage Stall Prevention
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Over-Current Stall Prevention Level Factory Setting: d130

Settings d20 to d150% Unit: 1%

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

During acceleration and steady-state operation, the AC drive output current may increase
abruptly to exceed the value specified by Pr.6-02 due to rapid acceleration or excessive
load on the motor. When this function is enabled, the AC drive will decrease. The AC drive
will only resume acceleration when the current drops below the level specified by Pr. 6-02.

Output current

Over-current
detection ON  Band=5%
Pr.6-02
time
Output
frequency \/7
time

Over-current Stall Prevention Level

CENIXI Over-Torque Detection Mode (OL2) Factory Setting: d 0
Settings do Over-Torque detection disabled.

d1 Over-Torque detection enabled during constant speed
operation, and continue to run till OL1 or OL.

d?2 Over-Torque detection enabled during constant speed
operation, and operation halted after over-torque
detection.

d3 Over-Torque detection enabled during running, and

continues to run till OL1 or OL.

d4 Over-Torque detection enabled during running, and
operation halted after over-torque detection
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Over-Torque Detection Level Factory Setting: d 150

Settings d 30 to d 200% Unit: 1%
L Asetting of proportional to the Rated Output Current of the drive.

CENIGI Time setting for Over-torque Detection Factory Setting: d 0.1
Settings d 0.1tod 10.0 sec Unit: 0.1sec

N If a Multi-Function Output Terminal is set as Over-Torque Detection Indication and the

output current exceeds the Over-Torque Detection Level (Pr.6-04, Factory Setting:
150%), the Over-Torque Detection Time (Pr.6-05, Factory setting: 0.1) and the setting of
multi-function terminal is Over-Torque Detection Indication, the contact will be “close”.

m Electronic Thermal Overload Relay Selection Factory Setting: d 2
Settings do Reduce Torque Motor
d1 Constant Torque Motor
d2 Inactive

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

CENVal Electronic Thermal Characteristic Factory Setting: d 60
Settings d 30 to d 600Sec Unit: 1 Sec

This parameter can be set during operation.

i The parameter determines the time required activating the 1% electronic thermal
protection function. The graph below shows I°t curves for 150% output power for 1
minute.

Operation
time(min)
5
4 \ 60Hz ormore
\\,/ 50Hz
/
3
\ \) 10Hz
2 \ S5Hz
\ \ A\
1
N Load
\ factor
1

0 20 40 60 80 100120 140 160180 200
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Present Fault Record Factory Setting: d 0
Second Most Recent Fault Record Factory Setting: d 0
Third Most Recent Fault Record Factory Setting: d 0

Settings dO No fault occurred
d1 Over-current (oc)

d2 Over-voltage (ov)

d3 Overheat (oH)

d4 Overload (oL)

d5 Overload1 (oL1)

d6 External fault (EF)

d7 Not used

d8 Not used

d9 Current exceeds 2 times rated current during acce. (ocA)

d 10  Current exceeds 2 times rated current during dece. (ocd)

d 11  Current exceeds 2 times rated current during steady state
operation (ocn)

d12 Ground fault (GF)

[N Pr.6-08 to 6-10 store records of the three most recent faults that had occurred. Use the
reset key to reset the drive when the fault no longer exits.
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5.8 Group 7: Motor Parameters

XV Motor Rated Current Factory Setting: d 85

Settings d 30 to d 120% Unit: 1%
This parameter can be set during operation.

L This parameter will limit the AC drive output current in order to prevent the motor from
overheating.

X Motor No-load Current Factory Setting: d 50

Settings d 0 to d 90% Unit: 1%
This parameter can be set during operation.

L The rated current of the AC drive is regarded as 100%. Motor setting of no-load current
will effect the slip compensation. The setting value must be less than motor rated
current setting Pr.7-00

X8 Torque Compensation Factory Setting: d 1

Settings d0tod 10 Unit: 1
This parameter can be set during operation.

L 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.

NS Slip Compensation Factory Setting: d 0.0

Settings d0.0tod 10.0 Unit: 0.1
This parameter can be set during operation.

L While driving an asynchronous motor, load on the AC drive will increase, causing an
increase in slip. This parameter may be used to compensate the nominal slip within a
range of 0 to 10. When the output current of the AC drive is greater than the motor
no-load current (Pr.7-01), the AC drive will adjust its output frequency according to this
parameter.
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5.9 Group 8: Special Parameters

RNV DC Braking Voltage Level Factory Setting: d 0
Settings d 0 to d30% Unit: 1%

L  This parameter determines the level of DC Braking Voltage Level output to the motor
during start-up and stopping. When setting DC Braking Voltage, the Maximum Output
Voltage (Pr.1-02) is regarded as 100%. It is recommended to start with a low DC Braking
Voltage Level and then increase until proper holding torque has been attained.

NI DC Braking Time during Start-up Factory Setting: d 0.0

Settings d 0.0 to d 60.0 sec Unit: 0.1sec

This parameter determines the duration of time that the DC Braking Current will be
applied to the motor during the AC drive start-up.

N8l DC Braking Time during Stopping Factory Setting: d 0.0

Settings d 0.0 to d 60.0 sec Unit: 0.1 sec

This parameter determines the duration of time that the DC braking voltage will be
applied to the motor during stopping. If stopping with DC Braking is desired, then
Pr.2-02 must be set to RAMP stop (d 0).

Start-Point for DC Braking Factory Setting: d 0.0

Settings d 0.0 to d 400Hz Unit: 0.1Hz

L This parameter determines the frequency when DC Braking will begin during
deceleration.

Output Frequency

Start-Point for
DC Braking

Time during
01-05 ]
Minimum Output Stopping 3
Frequency |+ - 02
! ’ i 08 03@ . Time
Operation 4% 08-01 408 0 2>
Command J - ON | ore 08

mDC Braking Voltage % -

NOTE: 1.  DC Braking during Start-up is used for loads that may move before AC drive
starts, such as fans and pumps. These loads may also be moving in the wrong
direction. Under such circumstances, DC Braking can be executed to hold the
load in position before applying a forward motion.
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2. DC Braking during stopping is used to decrease stopping time and also to hold a
stopped load in position. For high inertial loads, a dynamic braking resistor may
be needed for quick decelerations.

N7l Momentary Power Loss Operation Selection Factory Setting: d 0

Settings d 0  Operation stop after momentary power loss
d1 Operation continue after momentary power loss
Speed search start with the Master Frequency reference
value
d2 Operation continue after momentary power loss
Speed search start with the min frequency

CENIGE Maximum Allowable Power Loss Time Factory Setting: d 2.0
Settings d 0.3 to d 5.0Sec Unit: 0.1sec

8| During a power loss, 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 is then turned off.

RN Base-Block Time for Speed Search Factory Setting: d 0.5
Settings d 0.3 to d 5.0Sec Unit: 0.1Sec

L) When a momentary power loss is detected, the AC drive turns off for a specified time
interval determined by Pr.8-06 before resuming operation. This time interval is called
Base-Block. This parameter should be set to a value where the residual output voltage
is nearly zero, before the drive resumes operation.

L This parameter also determines the searching time when performing external Base-Block
and fault reset.

LENAl Maximum Speed Search Current Level Factory Setting: d 150

Settings d 30 to d 200% Unit: 1%
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L Following a power failure, the AC drive will start its speed search operation, only if the
output current is greater than the value determined by Pr.8-07. When the output current
is less than that of Pr.8-07, the AC drive output frequency is at a “speed synchronization
point”. The drive will start to accelerate or decelerate back to the operating frequency at
which it was running prior to the power failure.

Maximum Allowable Maximum
Power "| Power Loss Time ) "|Allowable Power
Input —| ©98-0% ] %%
p <« Speed
Synchronization
- Speed Search ;
08-04=d1 < » Detection 08-04=d2
Speed search starts
Output __ with the Master ~ — Speed search starts with™< —
Frequency Frequency Min. Output Frequency
Output ___ © 08-06 _ T 08-06 -
Voltage Baseblock Time / Baseblock Time
/

Momentary Power Loss Operation

Skip Frequency 1 Upper Bound

Factory Setting: d 0.0

Skip Frequency 1 Lower Bound

Factory Setting: d 0.0

Skip Frequency 2 Upper Bound

Factory Setting: d 0.0

Skip Frequency 2 Lower Bound

Factory Setting: d 0.0

Skip Frequency 3 Upper Bound

Factory Setting: d 0.0

Skip Frequency 3 Lower Bound

Factory Setting: d 0.0

Settings d 0.0 to d 400Hz

Unit: 0.1Hz

L  These parameters determine Skip frequency. It will cause the AC drive to skip operation
at these frequency ranges with continuous frequency output.

L4 Pr.8-9, Pr.8-11,Pr.8-13 are for Lower Bound setting, and the settings should follow as

Pr.8-92Pr.8-11=Pr.8-13.

RENP/A Auto Restart After Fault

Factory Setting: d 0

Settings dOtod10

L After fault occurs (allowable faults: over-current OC, over-voltage OV), the AC drive can

be reset/restarted automatically up to

10 times. Setting this parameter to 0 will disable the
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reset/restart operation after any fault has occurred. When enabled, the AC drive will

restart with speed search, which starts at the Master Frequency.

Automatic Voltage Regulation (AVR) Factory Setting: d 2
Settings d0 AVR function enabled
d1 AVR function disabled

d2 AVR function disabled when deceleration

AVR function automatically regulates the AC drive output voltage to the Maximum Output
Voltage (Pr.1-02). For instance, if Pr.1-02 is set at 200 VAC and the input voltage is at
200V to 264VAC, then the Maximum Output Voltage will automatically be reduced to a
maximum of 200 VAC.

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

Selecting program value d2 enables the AVR function and also disables the AVR function
during deceleration. This offers a quicker deceleration.
Dynamic Braking Voltage Factory Setting: d 380*

Settings d 350 to d 450V~ Unit: 1Volt*

*Twice value for 460V class

During deceleration, the DC-bus voltage will increase due to motor regeneration. When
DC bus voltage level exceeds the Dynamic Braking Voltage, the DC brake output pins (B1,
B2) will be activated.

ENVAN | ower Bound of DC Braking Start-up Frequency Factory Setting: d 0.0
Settings d0.0 to d400 Hz Unit: 0.1Hz

The setting frequency is lower than Pr.8-17, the DC Braking will not be activated when
stops.
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5.10 Group 9: Communication Parameters

m Communication Address Factory Setting: d 1
Settings d 1 to d254

This parameter can be set during operation.

L If the AC drive is controlled by RS-485 serial communication, the communication
address must be set via this parameter.

= = =)
Computer
9-01 Transmission Speed Factory Setting: d 1

Settings dO0 Baud rate 4800 (data transmission speed: bits / second)
d1 Baud rate 9600 (data transmission speed: bits / second)
d2 Baud rate 19200 (data transmission speed: bits / second)
d 3 Baud rate 38400 (data transmission speed: bits / second)

This parameter can be set during operation.
L Users can set parameters and control the operation of the AC drive via the RS-485 serial
interface of a personal computer. This parameter is used to set the transmission speed
between the computer and AC drive.

SN Transmission Fault Treatment Factory Setting: d 0

Settings d0  Warn and keep operating
d1 Warn and RAMP to stop
d2 Warn and COAST to stop

d3 Keep operation without warning
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CRNIXEN Modbus Communication Watchdog Timer Factory Setting: d 0

Settings do Disable Unit: 1 sec

d1 1sec to d20 20 sec
This parameter can be set during operation.

B

If the Watchdog timer function is enabled, the timer will start counting once the first valid
Modbus communication signal is received after power-up or reset. The timer will reset
to 0 after each valid Modbus communication message is received. If the watchdog timer
reaches the value set in Pr. 9-03, the drive will stop its output and display the message
"CE10" on the digital keypad. This fault can reset by an external terminal, keypad or a
Modbus communication reset command.

CENIZ3 Communication Protocol Factory Setting: d 0

Settings do Modbus ASCII mode, protocol <7,N,2>
d1 Modbus ASCII mode, protocol <7,E,1>
d?2 Modbus ASCII mode, protocol <7,0,1>
d3 Modbus ASCII mode, protocol <8,N,2>
d4 Modbus ASCII mode, protocol <8,E,1>
d5 Modbus ASCII mode, protocol <8,0,1>
d6 Modbus RTU mode, protocol <8,N,2>
d7 Modbus RTU mode, protocol <8,E,1>
d8 Modbus RTU mode, protocol <8,0,1>

This parameter can be set during operation.

1.Computer Control
1: +EV
2: GND
3: SG-
4: SG+

6 <1

* There is a built-in RS-485 serial interface, marked (RJ-11 Jack) on the control
terminal block, for VFD-S Series. The pins are defined above.
Each VFD-S AC drive has a pre-assigned communication address specified by Pr.
(9-00). The computer then controls each AC drive according to its communication

address.
* VFD-S can be setup to communicate on Modbus networks using one of the

following modes: ASCII (American Standard Code for Information Interchange) or
RTU (Remote Terminal Unit). Users can select the desired mode along with the
serial port communication protocol in Pr. 9-04.
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* 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 1’ ‘2 ‘3’ ‘4 ‘5’ ‘6’ 7
ASCII code 30H 31H 32H 33H 34H 35H 36H 37H

Character ‘8’ 9 ‘A ‘B’ c ‘D’ ‘E’ ‘F
ASCI| code 38H 39H 41H 42H 43H 44H 45H 46H

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

Hex.
2.Data Format:

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

(7.N.2)
Start Stop | Sto
: 5 p
[ S A o it pit
<«— 7-bitcharacter —————»
4— 10-bit character frame >
(7.E.1)
Start Even : Stop
bit 0 1 2 3 4 5 6 parity  bit
<4— 7-bitcharacter ———»
«— 10-bit character frame >
(7.0.1)
Sart 5 4 5, 3 4 5 g 0dd Stop
bit parity | pjt
<«———— 7-bitcharacter ———»
4— 10-bit character frame D
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2.2 11-bit character frame (For 8-bit character):
(8.N.2:Pr.9-04=3 0r6)

Start Stop : Stop
pit 01T 2 03 45 06 T i it

<4— 8-bitcharacter >
«— 11-bit character frame 2

(8.E.1:Pr.9-04=4o0r7)

Start Even: Stop
bit 0 ! 2 3 4 5 6 4 parity bit

4«— 8-bitcharacter >
«—— 11-bit character frame >
(8.0.1:Pr.9-04=5 or 8)

Start Odd : Stop
pt 01T 2 03 45 6T itybit

<4— 8-bitcharacter >
«— 11-bit character frame >

3.Communication Protocol
3.1 Communication Data Frame:
ASCIl mode:

STX Start character .’ (3AH)
ADR 1 Communication address:
ADRO 8-bit address consists of 2 ASCII codes
CMD 1 Command code:
CMDO 8-bit command consists of 2 ASCII codes
DATA (n-1) Contents of data:
n x 8-bit data consist of 2n ASCII codes.

n <= 25 , maximum of 50 ASCI| codes

DATAO

LRC CHK 1 LRC check sum:
LRC CHK O 8-bit check sum consists of 2 ASCII codes

END 1 End characters:
END 0 END1= CR (ODH), ENDO= LF (0AH)
RTU mode:

START A silent interval of more than 10 ms
ADR Communication address: 8-bit address
CMD Command code: 8-bit command

DATA (n-1) Contents of data:
DATA O n x 8-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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3.2 ADR (Communication Address)
Valid communication addresses are in the range of 0 to 254. Communication address
equals to 0 means broadcast to all AC drives (AMD), in this case, the AMD will not reply
any message to the master device.
For example, communication to AMD with address 16 decimal:
ASCIl mode: (ADR 1, ADR 0) =10’ ='1’=31H, ‘0’=30H
RTU mode: (ADR) = 10H
3.3 CMD (Command code) and DATA (data characters)
The format of data characters depends on the command code. The available
command codes are described as followed: Command code: 03H, read N words. The
maximum value of N is 12. For example, reading continuous 2 words from starting
address 2102H of AMD with address 01H.
ASCII mode:
Command message: Response message:
STX o STX 2
ADR 1 ‘0 ADR 1 ‘0
ADR O 1’ ADR O 1’
CMD 1 ‘0’ CMD 1 ‘o
CMD O ‘3 CMDO 3
Starting data ‘2 Number of data ‘0
address 1’ (count by byte) ‘4’
‘o Content of starting data 1’
‘2’ address 2102H 7
Number of data ‘0 7
(count by word) ‘0 0
‘0’ Content of data address ‘o
‘2’ 2103H o
LRC CHK 1 ‘D’ ‘0
LRC CHK O 7 ‘0’
END 1 CR LRC CHK 1 7
END O LF LRC CHK 0O 1’
END 1 CR
END 0 LF
RTU mode:
Command message: Response message:
ADR 01H ADR 01H
CMD 0O3H CMD O3H
Starting data address | 21H Number of data (count by byte)| 04H
02H
Number of data OOH Content of data address 2102H| 17H
(count by word) 02H 70H
CRC CHK Low 6FH Content of data address 2103H| OOH
CRC CHK High F7H OOH
CRC CHK Low FEH
CRC CHK High 5CH
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Command code: 06H, write 1 word
For example, writing 6000(1770H) to address 0100H of AMD with address 01H.

ASCIl mode:
Command message: Response message:

STX “ STX ‘:’

ADR 1 {0} ADR 1 ‘o

ADR O 1’ ADRO 1’
CMD 1 {0} CMD 1 ‘o
CMD 0 ‘6’ CMD 0 ‘6’

Data address 0 Data address ‘0
L oL

0 0

0 0

Data content 1’ Data content 1’

7 7

7 7

0 0

LRC CHK 1 7 LRC CHK 1 T
LRC CHK 0 1’ LRC CHK 0 ‘1’
END 1 CR END 1 CR

END 0O LF END O LF

RTU mode:
Command message: Response message:

ADR 01H ADR 01H
CMD 06H CMD 06H
Data address 01H Data address 01H
OOH O00H
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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Command code: 10H, write n word, n<=12

For example, writing 6000(1770H) to Pr 5-00 (address 0500H) and 1000(03E8H) to Pr 5-01
(address 0501H) with slave address 01H.

ASCII mode:
Command message: Response message:
STX “ STX ‘:’
ADR 1 ‘o ADR 1 ‘o
ADR O 1’ ADRO 1’
CMD 1 1’ CMD 1 1’
CMD 0 ‘o CMD 0 ‘o
Starting Data ‘0’ Starting Data ‘0’
address ‘5’ address ‘5’
0 0
0 0
Number of data ‘0’ Number of data ‘0’
(count by word) ‘0’ (count by word) ‘0
0 0
i o
Number of data {0} LRC CHK 1 ‘E’
(count by byte) ‘4 LRC CHK 0 ‘8
Data content of 1’ END 1 CR
address 0500H 7’ END O LF
7
0
Data content of ‘0
address 0501H 3’
E
‘g
LRC CHK 1 7
LRC CHK 0 ‘2
END 1 CR
END O LF
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RTU mode:

Command message: Response message:
ADR 01H ADR 01H
CMD 10H CMD 10H
Starting Data 05H Starting Data 05H
address O0H address O00H
Number of data 00H Number of data O00H
(count by word) 02H (count by word) 02H
Number of data 04H CRC CHK Low 41H
(count by Byte) CRC CHK High | 04H

Data content of 17H
address 0500H 70H
Data content of 0O3H
address 0501H E8H
CRC CHK Low C8H
CRC CHK High 2EH

3.4 CHK (check sum)
ASCIl mode:
LRC (Longitudinal Redundancy Check) is calculated by summing up, module 256, the
values of the bytes from ADR1 to last data character then calculating the hexadecimal
representation of the 2’s-complement negation of the sum.
For example, reading 1 word from address 0401H of the AC drive with address 01H

STX B
ADR 1 ‘0
ADR 0 1’
CMD 1 ‘0’
CMD 0 ‘3’
Starting data ‘0’
address ‘4’
0
o
Number of data ‘0’
0
0

1’ 01H+03H+04H+01H+00H+01H=0AH, the

LRC CHK 1 ‘F’ 2’s-complement negation of 0AH is F6H.

LRC CHK 0 ‘6’
END 1 CR
END O LF
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RTU mode:

ADR 01H

CMD 03H

Starting address | 21H

02H

Number of data | OOH
(count by word) | 02H

CRC CHK Low | 6FH

CRC CHK High | F7H

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

Step 1

: Load a 16-bit register (called CRC register) with FFFFH.

Step 2: Exclusive OR the first 8-bit byte of the command message with the low order byte

of the 16-bit CRC register, putting the result in the CRC register.

Step 3: Examine the LSB of CRC register.

Step 4:

Step 5:

If the LSB of CRC register is 0, shift the CRC register one bit to the right with MSB
zero filling, then repeat step 3. If the LSB of CRC register is 1, shift the CRC
register one bit to the right with MSB zero filling, Exclusive OR the CRC register
with the polynomial value AOO1H, then repeat step 3.

Repeat step 3 and 4 until eight shifts have been performed. When this is done, a
complete 8-bit byte will have been processed.

Step 6: Repeat step 2 to 5 for the next 8-bit byte of the command message. Continue

doing this until all bytes have been processed. The final contents of the CRC
register 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
Unsigned

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

The function returns the CRC value as a type of unsigned integer.
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Unsigned int crc_chk(unsigned char* data, unsigned char length){
int j;
unsigned int reg_crc=0xFFFF;
while(length--){
reg_crc A= *data++;
for(j=0;j<8;j++){
if(reg_crc & 0x01){ /* LSB(b0)=1 */
reg_crc=(reg_crc>>1) * 0xA001;
telse{
reg_crc=reg_crc >>1;

}

return reg_crc;

}
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3.5 Address list:

The contents of available addresses are shown as below:

12:
13:
14:

15:
16:
17:
18:

19:
20:

Content Address Functions
AC drive ggnnH | gg means parameter group, nn means parameter number, for
Parameters example, the address of Pr 4-01 is 0401H. Referencing to
chapter 5 for the function of each parameter. When reading
parameter by command code 03H, only one parameter can
be read at one time.
Command 2000H | Bit 0-1 00: No function
01: Stop
10: Run
11: Jog + Run
Bit 2-3 Not used
00: No function
: 01: FWD
Bit 4-5 10: REV
11: Change direction
Bit 6-15 Not used
2001H | Freq. command
Bit 0 1: EF (external fault) on
2002H |Bit1 1: Reset
Bit 2-15 Not used
Status monitor 2100H | Error code:
Read only 0: No errors occurred
1: Over-current (oc)
2: Over-voltage (ov)
3: Overheat (oH)
5: Overload1 (oL1)
6: External fault (EF)
7: Not used
8: Not used
9: Current exceeds 2 times rated current during acceleration
(ocA)
10: Current exceeds 2 times rated current during deceleration
(ocd)
11: Current exceeds 2 times rated current during steady state

operation (ocn)
Ground Fault (GF)
Reserved

Low voltage (Lv)

CPU failure 1 (cF1)
CPU failure 2 (cF2)
Base block
Overload (oL2)

Auto acceleration/deceleration failure (cFA)
Software protection enable (codE)
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Content Address Functions

Status monitor 2100H | 21: Reserved
Read only 22: CPU failure

23: CPU failure

24: CPU failure

25: CPU failure

26: CPU failure (cF3.5

27: CPU failure (cF3.6

28: CPU failure (cF3.7)

29: Hardware protection failure (HPF.1)

30: Hardware protection failure (HPF.2)

31: Hardware protection failure (HPF.3)

32: CE 10

33: doG

34: SErr

35: ErEd

36: PID error

2101H |Status of AC Drive

00: RUN LED light off, STOP LED light up

01: RUN LED blink, STOP LED light up

10: RUN LED light up, STOP LED blink

11: RUN LED light up, STOP LED light off

Bit2 |01: Jog active

00: REV LED light off, FWD LED light up

01: REV LED blink, FWD LED light up

10: REV LED light up, FWD LED blink

11: REV LED light up, FRD LED light off

Bit 5-7 |Not used

Bit 8 |1: Main freq. Controlled by communication
Bit9 |1: Main freq. Controlled by external terminal
Bit 10 |1: Operation command controlled by communication
Bit 11 |1: Parameters have been locked

Bit 12-15|Not Used

2102H | Frequency command F (XXX.XX)

2103H | Output Frequency H (XXX.XX)

2104H | Output Current A (XXX.XX)

2105H | DC-BUS Voltage U (XXX.XX)

2106H | Output Voltage E (XXX.XX)

2107H | Step number of Multi-Step Speed Operation

2108H | Step number of PLC operation

2109H | Time of PLC Operation

210AH | Counter Value

cF3.1)
cF3.2)
cF3.3)
cF3.4)
)
)

.~ A~ o~~~

Bit 0-1

Bit 3-4
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3.6

Exception response:

Except for broadcast messages, the AC drive is been expected to return a normal
response after receiving command messages from the master device. The following
depicts the conditions that no normal response is replied to the master device.

The AC drive does not receive the messages due to a communication error; thus, the
AC drive has no response. The master device will eventually process a timeout
condition.

The AC drive receives the messages without a communication error, but cannot handle
it, an exception response will return to the master device and an error message “CExx”
will display on the keypad of AC drive. The xx of “CExx” is a decimal code equal to the
exception code that will describe below.

In the exception response, the most significant bit of the original command code is set to
1, and an exception code explains the condition that caused the exception is returned.
An example of exception response of command code 06H and exception code 02H:

ASCIlI mode: RTU mode:

STX ‘:’ ADR 01H
ADR 1 o CMD 86H
ADR O 1’ Exception code 02H
CMD 1 ‘g’ CRC CHK Low C3H
CMD 0 ‘6’ CRC CHK High A1H

Exception code (2)
LRC CHK 1 e
LRC CHK O T

END 1 CR
END O LF

The meaning of exception code:

Exception Meaning
code

lllegal command code: The command code received in the command message

1 is not available for the AC drive.

lllegal data address: The data address received in the command message is not

2 available for the AC drive.
lllegal data value: The data value received in the command message is not
available for the AC drive.

4 Slave device failure: The AC drive is unable to perform the requested action.
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The AC drive receives the messages, but detects a communication error, thus, no response is
returned, but there will be error message “CExx” displayed on the keypad of AC drive. The
master device will eventually process a timeout condition. The xx of “CExx” is a decimal code,
the meaning of the error message is below:

Error

Meaning
message
5 Reserved
AC drive busy:
6 The time interval between commands is too short. Please keep an interval of 10ms

at least after the return of a command. If no command returned, please keep a

10ms interval at least for the same reason.

7 Reserved

8 Reserved

9 Check Sum Error: Check if the Check Sum is correct.

10 Watchdog Timer: The timer will reset to 0 after each valid Modbus communication
message is received.

11 Frame Error: Check if the Baud rate complies with the data format.

12 The command message is too short.

13 Command message length is out of range.

14 The command messages include the data that does not belong to ‘0’ to ‘9’, ‘A'to ‘F

except starting and end character (only for Modbus ASCIl mode).

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

#include<stdio.h>
#include<dos.h>
#include<conio.h>
#include<process.h>

#define PORT 0x03F8 /* the address of COM1 */

/* the address offset value relative to COM1 */
#define THR  0x0000

#define RDR  0x0000

#define BRDL 0x0000

#define IER 0x0001

#define BRDH 0x0001

#define LCR 0x0003
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#define MCR 0x0004
#define LSR  0x0005
#define MSR  0x0006

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

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

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

i=0;
while('kbhit()){
if(inportb(PORT+LSR) & 0x01){ /* bO==1, read data ready */
rdat[i++]=inportb(PORT+RDR); /* read data form RDR */
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5.11 Group A: PID Parameters

LNV PID Feedback Terminal Selection Factory Setting: d 0

Settings do
d1
d2
d3
d4

Disable PID function

Negative feedback 0~10V AVI
Negative feedback 4~20mA ACI
Positive feedback 0~10V AVI
Positive feedback 4~20mA ACI

Select an input terminal to serve as the PID feedback location. Please verify the
feedback location is different from the Frequency Set Point location and J1 for selecting

ACI or AVI must be in the correct position. (Refer to Pr. 2-00 for detail)

Negative feedback = Positive target value — detection value.

Positive feedback = Negative target value + detection value.

A-01 Feedback Signal Gain

Factory Setting: d100

Settings d0 to d999% (d100 means gain value is 1) Unit: 1%

To Adjust feedback detective gain value. It is used to adjust target value error.

N8l Proportional Gain (P)

Factory Setting: d100

Settings d0 to d999% (dO: disable) (d100 means gain value is 1)

This parameter is used to determinate error gain. If | = 0 and D = 0, doing proportional

gain operation.

LENIXEN |ntegral Time (1)

Factory Setting: d100

Settings d0 to d999 (d0: disable) Unit: 0.01 second

When this parameter is defined to gain is 1 and error value is fixed, integral value is equal
to error value as the setting of integral time is attained.

LNl Differential Time (D)

Factory Setting: dO

Settings d0 to d100 (dO: disable) Unit: 0.01 second

When this parameter is set to gain =1, PID output is differential time. At this time, error
value —error value of the preceding item= additional respond speed and it is easy to have

over compensation situation.
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Integration’s Upper Bound Frequency Factory Setting: d100

Settings d0 to d100%

This parameter determines the integration’s upper frequency limit while operating in the
PID feedback loop. (Limit = 1-00xA-05 %). During a fast Integration response, it is

possible for the frequency to spike beyond a reasonable point. This parameter will limit
this frequency spike.

LN One-Time Delay Factory Setting: dO
Settings d0 to d999 Unit: 2 msec

One-time delay of PID will slow down oscillation of the system.

L Asetting of dO disables this function.

PID Frequency Output Command Limit Factory Setting: d100
Settings d0 to d110%

This parameter determines the limit of the PID Command frequency. If this parameter is
set to 110%, then the maximum output frequency while in the PID operation will be (110%
x Pr.01-00) 66Hz.

LN Detection Time of the Feedback Error Factory Setting: d0.0

Settings d0.0 to d650 seconds

This parameter defines the detection time for the loss of a feedback analog signal. The
drive will follow the operating procedure programmed in Pr.A-09 if the feedback signal is
lost for more than the time set in Pr. A-08.

A setting of 0.0 disables this function.

LRSIl Feedback Signal Fault Treatment Factory Setting: dO

Settings d 0 warn and RAMP to stop
d1 warn and COAST to stop

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

Dwell (sleep) Frequency Factory Setting: d0.0

Settings d0.0 to d400Hz
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A-11 Revival Frequency Factory Setting: d0.0
Settings d0.0 to d400Hz

NVl Dwell (sleep) Period Factory Setting: d0.0
Settings d0.0 to d650 seconds

These parameters determine Dwell (sleep) functions of the AC drive. If the command
frequency falls below the Dwell frequency, for the specified time in Pr. A-12, then the
drive will shut off the output and wait until the command frequency rises above Pr. A-11.

Please see the below diagram.

Actual running
Frequency Command output frequency

T T ,
Revival Frequency

A-10 e
Dwell (sleep) Frequency \
§<—DwelI--(-;I-e“(-a-p:)ﬂl;;eriod-b OHz
: A-12 : :
LRI PID User Defined Factory Setting: d0.0
Settings d0.0 to d400

L When parameter A-13 is set to 0, what F and H display is the actual value of setting
frequency and output frequency. When this parameter is not set to 0, the display value of
F and H = actual value XA-13/1-00. To set frequency with panel, communication, VR, AVI
or ACI need to set according to the display value. For example, when 1-00=60.0Hz, if
A-13 is set to 30.0 Hz, it means when the actual value of frequency is 30.00 Hz, the
display value will be 15.0 Hz . If you want to let drive run at 10.0Hz, the frequency
command must be 5.0 Hz. But the setting frequency of parameters, such as Max.
operation frequency, 1% speed and etc., they are still needed to set with actual value.
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+ Integration's l"‘ PID Frequency One-Time
T + Output R
V:g:t —( — P R - I > Upper > Command »| Delay
1 A-02 A-03 Efe“q”udency Limit A-06
A-07
A-05 l
Frequency
L D Command
A-04
Seltection . Output Valug
alue <
Gain A-00
A-01

If the input range of sensor is 0~SI|_max, output range is SO_min~SO_max and then
Input S|_max

Peroutput  js SO_max-SO_min  get drive input to sensor output
Set input range of drive is D_range= 10V(0~10V) or 16mA (4~20mA) that correspond to
Output 1-00
0~1-00Hz and then ~ Perinput — yjpe D_range

According to the display value of F and H = actual value XA-13/1-00, and then
Display value of F, H
Actualvalue  =A-13/1-00. If you want the result to be display value = sensor output and
actual value = drive output, and then

S| _max A-01
A-13 SO_max-SO_min = 100 SI_max A-01
= = - = —
1-00 1-00 A13=56 max.s0_min X 100 XD-range
D_range

Example:
Sensor: 0~6 psi input corresponds to 0~5V output
drive AVI: 0~10V input corresponds to 0~60Hz, A-01=100

13=-6 4100
A-13= £ 5X— 00X 10=12
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