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Preface
Thank you for choosing SINEE6s EM730 ser

Document No.:3101®13
Release timeMay 2022
Version: 101

The EM730 inverter is a higieliable and smalsized universal inverter launched by
SINEE. EM730 supports thrgghase AC asynchronsumotors EM730 Permanent magnet
synchronous Nostandardsupports permanent magnet synchronous motors. They support a
variety of drive control technologies, such as the vector VF (VVF) control and speed sensorles
vector control (SVC); speed output andqwe output; and Wi access and background
software debugging.

Features of the EM730 series inverter:
Support debugging by the mobile phone APP or monitoring of the inverter status;

Support WiFi module or serial port access;

Rich and convenient PC baglound software functions;

No need for derating at the ambient temperature oRN50

Supporkeylomheut tl ed for fast and accurate
Perfect protections: Protections against the short circuit, overcurrent, overvoltage

overload, overheatd etc.

Before using the EM730 series inverter, please read this manual carefully and keep it
properly.

While connecting the inverter to motor for the first time, please select the motor type
(asynchronous or synchronous) correctly and set the motor nambgie parameters: rated
power, rated voltage, rated current, rated frequency, rated speed, motor connection, rated
power factor, etc.

Since ve are committed to continuously improving our products and product data, the datz

provided by us may be modified Wwiut prior notice.
For the latest changes and contents, pleasemigit.sinee.cn


http://www.sinee.cn/
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Safety precautions

Safety definition: Safety precautions are divided into the following two categories in this

manual:

and even deaths.

minor injuries and equipment damage.

Danger: The dangrs caused by nonconforming operations may include serious injuries

Warning: The danger caused by nonconforming operations, including moderate or

During the installation, commissioning and maintenaptease read this chapter carefully, and
follow the safety precautions herein. Our company will not be liable for any injury or loss

arising from nonconforming operations.

Precautions

Before installation:

ADanger

1. Do notinstall the product in the casevadter in the package or missing or damage
components found in unpacking!

2. Do not install the product in the case of inconsistency between the actual produl
name and identification on the outer package.

AWarning

1. Handle the controller with care; otherejst may be damaged!

2. Never use the inverter damaged or with some parts missing; otherwise, injuries
caused!

3. Do not touch the components of the control system with your hands; otherwise,
is a danger of static damage!

@)

uring installation:

ADanger

1. Please install the inverter on a metal retardant object (e.g. metal) and keep it av
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@)

2.

from combustibles; otherwise, a fire may be caused!
Do not loosen the fixing bolts of components, especially those with red marks!

AWarnlng

Never make wire connemrs or screws fall into the inverter; otherwise, the inv
may be damaged!

2. Install the inverter in a place with little vibration and exposure to direct sunlight.

3.  When the inverter is installed a relatively closed cabinet or space, pay attentio
installation gap to ensure the effects of heat dissipation.

uring wiring:

ADanger

Follow the instructions in this manual, and appoint professional and elg
engineering personnel to complete wiring; otherwise, unexpected dangers
caused!

The inverter and power supply must be separated by a circuit b
(recommendation: greater than or equal to and closest to twice the rated ¢
otherwise, a fire may be caused!

Before wiring, make sure that the power supply is in the zero energy; stétesvise)
electric shock may be caused!

Never connect the input power supply to the output terminals (U, V, W) of the in
Pay attention to the marks of wiring terminals, and connect wires correctly! Oth
the inverter may be damaged!

Make the inverter grounded correctly and reliably according to the stan
otherwise, electric shock and fire may be caused!

AWarnlng

Make sure that the lines meet the EMC requirements and local safety standg
wire diameters, refer to the recommendasi. Otherwise, an accident may occur!
Never connect the braking resistor directly between the DG barsd — terminal
Otherwise, a fire may be caused!

Tighten the terminals with a screwdriver of specified torque; otherwise, there ig
of fire.

Neverconnect the phasshifting capacitor and LC/RC noise filter to the output cir
Do not connect the electromagnetic switch and electromagnetic contactor to th
circuit. Otherwise, the overcurrent protection circuit of the inverter will be endbl
severe cases, the inverter may be subject to internal damage.

Do not dismantle the connecting cable inside the inverter; otherwise, internal
may be caused to the inverter.
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Before poweron:

ADanger

Make sure that the voltage level of the inpotver supply is consistent with the ra
voltage of the inverter; and the input terminals (R, S, T) and output terminals
W) of the power supply are connected correctly. Check whether there is short ¢
the peripheral circuits connected teetmverter and whether all connecting lines
tightened; otherwise, the inverter may be damaged!

2. The withstand voltage test has been performed to all parts of the inverter, so
necessary to carry it out again. Otherwise, an accident may beltause

AWarnlng

The inverter must not be powered on until it is properly covered; otherwise, €
shock may be caused!

2. The wiring of all peripheral accessories must be in line with the instructions
manual. All wires should be connected correattgording to the circuit connections
this manual. Otherwise, an accident may occur!

After power-on:

ADanger

1.  Never touch the inverter and surrounding circuits with wet hands; othe
electric shock may occur!

2. If the indicator is not ON and the keydrd has no response after poway
immediately turn off the power supply. Never touch the inverter termina|
S, T) and the terminals on the terminal block with your hands or screw
otherwise, electric shock may be caused. Upon turning off diaepsupply]
contact our customer service personnel.

3.  Atthe beginning of poweon, the inverter automatically performs a safety|
to external strong current circuits. Do not touch the inverter terminals
W) or motor terminals; otherwise, electslbock may be caused!

4. Do not disassemble any parts of the inverter while it is powered on.

AWarnlng

When parameter identification is required, please pay attention to the danger of
during motor rotation; otherwise, an accident may occur!
2. Do not clange the parameters set by the inverter manufacturer without permissi
otherwise, the inverter may be damaged!
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During operation:

ADanger

Do not touch the cooling fan, radiator and discharge resistor to feel the temp
otherwise, burns may be cauak

2. Non-professional technicians must not test signals when the controller is in op4
otherwise, personal injury or equipment damage may be caused!

AWarning

1. Prevent any object from falling into the inverter in operation; otherwise, the in
may be damaged!

2. Do not start or stop the inverter by turning on or off the contactor; otherwis
inverter may be damaged!

@)

uring maintenance:

ADanger

Never carry out repair and maintenance in the live state; otherwise, electric shq
be caused!

2. Maintenance of the inverter must be carried out 10 min after the main cir
powered off and the display interface of the keyboard is disabled; otherwi
residual charge in the capacitor will do harm to the human body!

3. Personnel without professionathining are not allowed to repair and maintain
inverter; otherwise, personal injury or inverter damage may be caused!

4. The parameters must be set after the inverter is replaced. Plugs in all interfag
be operated in the poweff status!

5. The synbironous motor generates electricity while rotating. Inverter maintenan
repair must be performed 10 min after the power supply is turned off and the
stops running; otherwise, electric shock may be caused!

Cautions

Motor insulation inspection

When the motor is used for the first time or after lbegn storage or subject to regular
inspection, its insulation should be checked to prevent the inverter from damage caused |
failure of the motor winding insulation. During the insulation inspecttbe, motor must be
disconnected from the inverter. It is recommended to use a 500V megohmmeter. The measur
insul ation resistance must not be | ess tha
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Thermal protection of motor

If the motor used does not match the rated capacity of the invesfcially when the rated
power of the inverter is greater than that of the motor, the motor must be protected by adjustir
the motor protection parameters of the inverter or installing a thermal relay in front of the motor.

Operation above power frequency

This inverter can provide the output frequency of 0.00Hz to 600.00Hz/0.0Hz to 3000.0Hz.
When the motor needs to operate above the rated frequency, please consider the capacity of
mechanical device.

About motor heat and noise

Since the inverter outpuBWM waves, containing some harmonics, the temperature rise, noise
and vibration of the motor will be slightly more than those in operation at the power frequency.

Presence of voltagalependent device or capacitor increasing the power factor on output
side
The inverter outputs PWM waves. If there is a capacitor increasing the power factor ol

voltagedependent resistor for lightning protection on the output side, the inverter may be
subjected to instantaneous overcurrent and even damage. Do not use tivese dev

Use beyond rated voltage

The EM730 series opdnop vector inverter should not be used beyond the allowable working
voltage range specified in this manual; otherwise, the components inside the inverter are prol
to damage. If necessary, use the appabe stepup or stepdown device for voltage
transformation.

Lightning impulse protection

The inverter of this series is equipped with a lightning overcurrent protector, which has certai
capabilities in selprotection against induced lightning. Wheightning strikes occur frequently,
a protective device should be added in front of the inverter.

Altitude and derating

In areas with an altitude of more than 1,000 m, where heat dissipation of the inverter is poor dt
to thin air, derating is required (deing by 1% per 100 m altitude increase to maximum 3,000
m; for ambient temperature above N6Q derating by 1.5% per N temperature rise to
maximum 6\ ). Contact us for technical advice.

Precautions for scrapping of inverter

Burning of the electrolytic cap#ors of the main circuit and printed circuit board may result in
explosion, and burning of plastic parts may generate toxic gases. Please dispose of the contro
as a kind of industrial waste.
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Chapter 1 Overview

1.1 Model and Specification of EM730 Series Inverter

Rated voltage of power supply:
Threephase AC 348460V, threephase/singlgphase AC 200%240V,

., Applicable motor: Threephase AC asynchronous motor (EM730) and permanent magnet

B

synchronous motoPermanent magnet Nestandarjl
The model and rated output current of EM730 series inverter are as shown in-Table 1

Table 1 EM730 Seriesnverter

Rated volage of e e
power supply (kW) current (A)| current (A)

_ EM730-0R42B 0.4 2.8 3.2

S'”gﬁ;ﬁsighree EM7300R7-2B 0.75 4.8 5.0

200V 240V EM730-1R52B 15 8 8.5

EM730-2R22B 2.2 10 115

EM730-0R7-3B 0.75 2.5 3

EM730-1R53B 1.5 4.2 4.6

EM730-2R2-3B 2.2 5.6 6.5

EM730-4R0-3B 4.0 9.4 10.5

EM730-5R53B 55 13 15.7

EM730-7R53B 7.5 17 20.5

EM730-011-3B 1 25 28

EM730-015-3B 15 32 36

EM730-0183B 18.5 38 415

Threephase AC EM730022-3B 22 45 49

340 460V EM730-030-3/3B 30 60 70

EM730-037-3/3B 37 75 85

EM730-045-3 45 90 105

EM730-055-3 55 110 134

EM730-075-3 75 150 168

EM730-090-3 90 176 200

EM730-110-3 110 210 235

EM730-132-3 132 253 290

EM730-160-3 160 304 340

EM730-1853 185 340 i
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EM730-200-3 200 380 [
EM730-220-3 220 426 [
EM730-250-3 250 465 [
EM730-280-3 280 520 [
EM730-3153 315 585 [
EM730-3553 355 650 [
EM730-4003 400 725 [
EM7304503 450 820 [

/E Correct selection of the inverter: The rated output current of the inverter is greater than o
equal to the rated current of the motor, taking into account the overload capacity.

/E The difference between the rated power of the invertdrtaat of the motor is usually
recommended not to exceed two power segments.

/. When a highpower inverter is provided with a lepower motor, the motor parameters
must be entered accurately to prevent the motor from damage as a result of overload.
The techntal specifications of the EM73&ries inverter are shown in Tabl® 1

Table 12 Technical Specifications of EM730 Series Inverter

Item Specification

Threephase 340\M.0% to 460V+10%,
Single-phase/threg@phase 200\M.0% to 240V+10%;
506 0Hz N 5%; voltage unbal

Power |Rated voltage of
supply |power supply

Maximum output  [The maximum output voltage is the same as the input

voltage voltage.

Rated output curren|Continuous output of 100% rated current

Output 150% heawyduty rated current: 605 185~450kw 140%
Maximum overload [heavyduty rated currenB0s);
current 120% lightduty rated current: 60s; 150% lightty rateg
current: 10s; 180% lighduty rated current: 2s
: Drive mode V/F conrol (VVF); speed sensorless vector control (SVQ
Basic Input mode Frequency (speed) input, torque input
f:r?:t:Z)Or:s Start and stop contr{Keyboard, control terminal (twbne control and threéne

mode control), communication

11



User Manual of EM730 Series Inverter

Frequency control

range

0.00~600.00Hz/@~3000.0HZ

Input frequency

resolution

Digital input: 0.01Hz/0.1Hz

Analog input: 0.1% of maximum frequency

Speed control rangg

1:50 (VVF), 1:200 (SVC)

Speed control
accuracy

Rated synchronous speed N

Acceleration and
deceleration time

0.01 sto 600.00 s/ 0.1 s to 6,000.0 s/1 s to 60,000 s

\oltage/frequency
characteristics

Rated output voltage: 20% to 100%, adjustable
Reference frequency: 1Hz to 600Hz/3,000Hz

Torque boost

Fixed torque boost curve
Any V/F curve is acceptable.

Starting brque

150%/1Hz (VVF)
150%/0.25Hz (SVC)

Torque control
accuracy

KB% rated torque (SVC)

Selfadjustment of
output voltage

When the input voltage changes, the output voltage

basically remain unchanged.

Automatic current

Qutput current is aomatically limited to avoid freque

limit overcurrenprotection actions
Braking frequency: 0.01 to maximum frequency
DC braking Braking time: 0 30s

Braking current: 0% to 150% rated current

Signal input source

Communication, multspeed, analog, etc.

Input and
output
function

Reference power
supply

10V/20mA

Terminal control

power

24V/100mA

Digital input termina|

5-channel digital multfunction input: X1~X5

12
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X5 can be used as the higheed pulse input (m&00kHZ).

Analog input

terminal

2-channéanalog inputs:

One (All) voltage sourcel0 to 10V input;

One channel (Al2): 0 to 10V input voltage or 0 to 20mA
input current optional;

Digital output

terminal

Multi-function output of one open collector and one relay
Maximum output current of the tbector: 50mA;
Relay contact capacity: 250VAC/3A or 30VDC/1A,
EA-EC: normally open; EEEC: normally closed

Analog output

One multifunction analog terminal output

terminal M1: 0-10V/0-20mA multi-function analog output terminal
. The LED digital tube displays relevant information abouf
Keyboard |LED display )
inverter.
. _ [Short circuit, overcurrent, overvoltage, undervoltage, ph
Protection|Protective Function

loss, overload, overheat, load loss, external protection,

Use
conditions

Indoor, a an altitude of less than 1 km, free of dust,

corrosive gases and direct sunlight. When the altitude is|

Location
higher than 1km, it is derated by 1% per 100m. The
maximum allowable altitude is 3km.
-10N to +50N , 5% to 95%RH (no condensai). When
Applicable the ambient temperature e
environment by 3% per 1AC temperature
ambient temperature is 60

Vibration

Less than 0.5g

Storage environmer

40N +7ON

Installation method

Wall-mounted or inst&ed in the cabinet

Levels of protection

IP20/IP21 (with plastic baffle)

Cooling method

Forced air cooling

13
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1.2 Detailed Introduction to Running Status of EM730 series Inverter
1.2.1Working status of inverter
The working status of EM730 series inverter is divideth: parameter setting status,
normal running status, jog running status, -gsdffning running status, stop status, jog stop
status and protection status.
Parameter setting status: After being powered on and initialized, the inverter will be in
the stadby status with no trip protection or start command, and have no output.
Normal running status: Upon receiving a valid start command (from the keyboard,
control terminal and communication), the inverter will have the output based on the se
input requiremets, driving the motor to rotate.
. Jog running status: This is enabled by the keyboard, external terminal or communicatior
driving the motor to rotate at the jog input speed.
. Selflearning running status: This is enabled by the keyboard, detecting relevant
parameters of the motor in the stationary or rotating status.
. Stop status: It is a process for the output frequency to decrease to zero according to tl
set deceleration time in the case of invalid operating commands.
, Jog stop status: It is a process ttoe output frequency to decrease to zero according to
the jog deceleration time in the case of invalid jog operating commands.

Protection status: Refer to the inverter status in the case of any protection.
1.2.2Running mode of inverter
The running mode of theverter refers to the control law of the inverter to drive the motor
to rotate at the required speed and torque. The running mode includes:

General opettoop space vector contrdVF control: suitable for applications where the
speed is not changing fastcathere are not high requirements for the accuracy of
rotating speed, and most AC motor drives.

., Speed sensorless vector con8MC control: advanced speed estimation algorithm,
involving openloop vector control and high control accuracy but no encoder.
1.2.3Set mode of inverter
The set mode of the inverter refers to the physical quantity that is taken as the controlle
target when the inverter drives a motor.
. Speed setting mode with the motor speed as controlled target
Digital setting, analog input settingigh-speed pulse input setting, communication setting,

digital potentiometer setting, process PID setting, simple PLC setting orsaghient speed

14



User Manual of EM730 Series Inverter

setting can be performed separately or in a mixed manner. igo Fig. 4 detail various

input modes othe EM730 series inverter by speed setting.

S athtry chamngle ")
{ Sttty operaions

o.

Synthetic|

Options of I AT1* synthetic frequency of main
frequ’;n sourcy Setting of main frequency and auxiiary channels Frequency
Fooc_gﬁ frequency source gain of Analog adjustment I setting limit
Freguency sour g}i‘n‘:"d options 90.13 d'i:r%%llwgh
switching D26 Y, Sefting of auxiliary channels| Foo21etc
4 frequency source B F00.12 2

Freguency sourc|
switching DE26 |~Y\[Set

s‘—r—jemng ofmain
8 N frequency source 2: A2 * synthetic frequency of main
and auxiliary channels

Fig. 1-1Schematic Diagram of Speed Input Mode
As shown in Fig. 11, speed setting of EM730 series inverter is mainly divided into the setting
of main frequacy source A setting (referred to a
source B (referred to as fauxiliary Bo), e
settings are made by simply adjustment and limitation (e.g. upper frequengyniiaximum
frequency limit, direction limit, frequency hopping limit). See Fig tb 14 for setting details.

[

" Segg(!)gnltjos 00- 1 digital frequency setting@®.07

n=12} 15

Multi-segment speed Main frequency Non Main frequency source: Gain of main
terminal Dt14-11 switching DI51~56 FO0.04 frequency
source B010
Valid
F00.07
All
Al2
S

8: digital potentiomete

Fig. 1-2 Schematic diagram of Setting of Main Frequency Source A
As shown in Fig. 22, it is necessary to comprehensively consider the digital terminal setting
and its status during the setting of the main frequency source A. Depending on the termin

settings, multisegment speed operation can be performed or digital, analog, pulse ol
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commurication settings can be applied directly.
If the terminals are unavailable, the current setting channel is determined by the functiol

code F00.04, and final settings are obtained through UP/DOWN setting calculation.

0: digital frequency setting@.07 |—>

1 AI1*F00.16

2 AI2*F00.16

1
5: HDI*F00.16
5 Gain of
Auxiliary frequency sourc a*F00.16 auxiliary
frequency

.
B: F00.05
- source B0.11
g 7 SCI
10
11 8: digital potentiomete

10: process PID
11: simple PLC

Fig. 1-3 Schematic Diagram of Setting of Auxiliary Frequency Source B

As shown in Fig. 13, the current setting channel is determined directly by the function code

0

F00.05 during the setting of the auxiliary frequency source B, and the prietiesand simple

PLC can be involved in the setting.

/ 0: main A+ auxiliary Bf———p

1: main A- auxiliary B
el ’

A 4

. . Gain of main
Options of main and and auxiliary

auxiliary operation
F00.08 frequency
source B0.12

A 4

Qi 2: max(main A auxiliary B)

A 4

3: min (main A auxiliary B

Fig. 1-4 Schematic Diagram of Setting of Main and Auxiliary Operations
As shown in Fig. 4, main and auxiliary operations are divided into four $ype which

main and auxiliary settings are valid.
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Torque setting mode with the motor current as controlled target
The digital setting, analog input setting, higpeed pulse input setting, communication
setting, digital potentiometer setting or midégnent torque setting can be applied. Figb 1

details the input modes of EM730 series inverters with the set torque.

Torque of the H segmen
F13.03-F13.05

0

Compensation fo
dynamic and stati
friction

0: digital torque setting £3.02

1 AI1*F13.02

n=1,2,3

Limit of the set
torque Size and|

Multi-segment torqu Options of torque
terminal Di18~17 setting source £3.01
direction

6 SCFF1302

Fig. 1-:5 Schematic Diagram of Torque Input Mode

/E The jog speed setting mode is supetio other setting modes. That is, when the control
terminals FJOG and RJOG are enabled, the inverter will automatically change to the jog spee

setting mode, regardless of the current setting mode.

1.2.40peration method of inverter

The operation method of éhinverter refers to the operating conditions for the inverter to
enable the running status. It includes: keyboard operation, terminal operation anc
communication operation. Terminal operation is divided into-lim® control (RUN, F/R) and
threeline contol (RUN, F/R, Xi (i=15) (change the definition of Xi to thrdi@e operation stop

control). The control logic of this operation method is showRim 1-6 (take the NPN input

17
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mode as an example).

o e | S RRER
0 0 Reverse 0 0 Stop

0 1 Forward 0 1 Forward
1 0 Stop 1 0 Reverse
1 1 Stop 1 1 Stop

0: closed 1: disconneted

0: closed 1: disconneted

(a) Two-line running mod® (FO0.03=0) (b) Two-line running modéd (F00.03=1)
RUN Run button L
Forward i
RUN button Xi Stop button|
Reverse FR Xi
FR button
Xi Stop b 1 Forward
i top button| . R
0 Reverse co
M
0: closed 1: disconneted
(c) Threeline running mod® (F00.03=2) (d) Threeline running modd. (F00.03=3)

Fig. 1-6 Control Logic Diagram of Terminal Operation
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Chapter 2 Installation

Danger

. Never install the inverter damaged or with some parts missing.
Otherwise, injuries may be caused.

When you get the prodtyplease check it according to Tabld 2
Table2-1 Check Items

2.1 Product check

Item to be confirmed Confirming methods
Check whether the product is consist{Check the nameplate on the side face of the
with the order. inverter

Check whether any part is damaged. |Check the overall appearance for damage cal
in transportation.

Check whether the fastened parts (e.{If necessary, check the product with a
screws) are loose. screwdriver.

In the case of any defect, contact #uyent or our Marketing Department.

Nameplate

MODEL: EM730-4R0-3B

INPUT:

U1: 3PH  340-460V 50/60Hz I1: 11.2A

OUTPUT:

U2:3PH 0-U1 0-600Hz

12: 9.4A 4KW

| L A
1182309112006163001 100

SINEE *“9 S8R

19
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Description of inverter model

EM30- 4R0- 3B

Product series J
M73QEM730inverter
EM73E:EM73(E inverter
Power (kW) of the supporting motd
of inverter
Example 4R0: 4.0kW

0.37:37TKW.

5

=

2.2 Outline dimensions and installation dimensions

B: Built-in braking unit

Input power voltage level
| 2: Singldthreephase20v

3: Threephase380v

EM730series inverters involve 25 specificatioBgypes of appearance aff installation

sizes, as shown in Fig.-2 and Table 2.
e,
\Iuh 1][“ WU 2
(ol

D%
W D W1 -
i 1 + 5{4‘“
l%/ Il °© °©
]
[l ®
M0
T Ml T
JHT
===1|-
———— | [l
/r—
=
=

(a) Appearance of EM730R7-3B to EM730022-3B inverters
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© ) ) )
LT 1T s
T 0 )\P
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0 0 1 3
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01 0
ﬁ@mmmmmm@mmmmm@

TR 1 2 1 O R 2 ) S A R S A
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cl
[ 7 =gl

(b) Appearance of EM73030-3B to EM730075-3 inverters
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I
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e e
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(c) Appearance of B8730-090-3 to EM730160-3 inverters

H2
H1
H

(d) Appearance of EM73085-3 to EM730220-3 inverters
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W
W1 D
g i 20

=
H2
H1
H

I
Bi[F===sTa e e ey
B @,

DL

D2

[Fhe The.

(f) Appearance of EM73@80-3 to EM730315-3 inverters
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(9) Appearance of EM73355-3 to EM730450-3 inverters

72 @

18
20

(h) EM730 keyboard appearance
Fig.2-1 Outline Dimensions of EM730 Series Inverter and Keyboard
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Table2-2 Outline and Installation Dimensisrof EM730 Series Inverter

Specifications W w1 H H1 H2 D D1 D2 d

EM730-0R4-2B
75 65 | 142 | 132 146 | 67 | 152 | 4.5

EM730-0R7-2B

EM730-1R5-2B
93 82 172 | 163 136 | 85 | 141 | 4.7

EM730-2R2-2B

EM730-0R7-3B
75 65 | 142 | 132 146 | 67 | 152 | 45

EM730-1R5-3B

EM730-2R2-3B
93 82 172 | 163 136 | 85 | 141 | 4.7

EM730-4R0-3B

EM730-5R5-3B
109 | 98 | 207 | 196 154 | 103 | 160 | 5.5

EM730-7R5-3B

EM730-011-3B
136 | 125 | 250 | 240 169 | 115 | 174 | 55

EM730-0153B

EM730-0183B
190 | 175 | 293 | 280 184 | 145 | 189 | 6.5

EM730-0223B

EM730-030-3

EM730-030-3B
245 | 200 | 454 | 440 | 420 | 205 | 156 | 212 | 7.5

EM730-037-3

EM730-037-3B

EM730-0453
300 | 266 | 524 | 508 | 480 | 229 | 174 | 236 9

EM730-0553
EM7300753 335 | 286 | 580 | 563 | 536 | 228 | 177 | 235 9

EM730-090-3
335 (| 286 | 630 | 608 | 570 [ 310 | 247 | 317 | 11

EM730-110-3

EM730-132-3
430 | 330 | 770 | 747 | 710 | 311 | 248 | 319 | 13

EM730-160-3
EM730-1853 422 | 320 | 786 | 758 | 709 | 335 | 271 | 256.4| 11.5
EM730-200-3 441 | 320 | 1025| 989 | 942 | 357 285 | 115
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EM730-220-3

EM730-250-3

EM730-280-3

560 | 450 | 1024|1170.5 1100 | 400 333
EM730-3153

13

EM730-355-3

EM730400-3 660 | 443 | 1597 | 1567 | 1504 | 430 | 375.5( 325.5

EM730-450-3

13

2.3 Installation Site Requirements and Management

A

1a When carrying the inverter, hold its bottom.
If you hold the panel only, the body main fall to hit your feet.
2a Install the inverter on non-flammable boards (e.g. metal).
If the inverter is installed on a flammable object, a fire may occur.

cooling fan and keep the air temperature below 50N at the air inlet.
Overheating may cause fire and other accidents.

32 When two or more inverters are installed in one control cabinet, please install

2.3.1Installation site

The installation site should meet the feliag conditions:

1. The room is well ventilated.

2. The ambient temperature should-4€ C to 50C. When the plastic case is used at

the ambient temperature aboveNdOremove the top baffle.

3. The controller should be free from high temperature and humidity ttiess 90%

RH) or rainwater and other liquid droplets.

4. Please install the inverter on a firetardant object (e.g. metal). Never install it on

flammable objects (e.g. wood).
No direct sunlight.
There should be no flammable or corrosive gas and liquid.

There should be no dust, oily dust, floating fibers or metal particles.

© N o g

The installation foundation should be secured and vibrditam
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9. Avoid electromagnetic interference and keep the controller away from interference
sources.

2.3.2Environment temperature

In orde to improve the operational reliability, please install the inverter in aweeliilated
place. When it is used in a closed cabinet, a cooling fan or cooling air conditioner should b
installed to keep the ambient temperature beloviC50
2.3.3Preventive meastes

Take protective measures to the inverter during installation to prevent metal fragments c
dust generated in drilling and other processes from falling into the inverter. Remove the
protection after installation.

2.4 Installation Direction and Space

The EM730-1R5-3B inverters and above are equipped with the cooling fan for forced air
cooling. To ensure good cyclic cooling effects, the inverter must be installed in a vertical
direction, and sufficient spaces must be reserved between the inverter and atjgotsor
baffles (walls). Refer to Fig.-2.

/‘,//: E / /// Wind direction 'l 4
ey Vs s A /-
A I %
e
— . A .
=) =
@7@ = iy E e

N
™,
i

|

u
u
g

>>50mm

=
N

7
N

A iy i
/) % "4 Tnlet direction

,/l

Fig.2-2 Inverter Installation Direction and Space
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Chapter 3 Wiring

3.1 Connection of Peripheral Device

The standard conngen between the EM738eries inverter and peripheral devices is
shown inFig.3-1.

Power suppl

Circuit breaker or

leakage protection swi

Contacto

AC input reactc

Input-side noise filter '

BF10C Braking uni

Braking resistc
Braking resistc
7
1 !

Oufput-side noise filte '

EM730 inverter

AC output reactc Grounding

Three phase motor -.

Fig.3-1 Connection of Inverter and Peripheral Devices
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3.2Wiring of Main Circuit Terminal

3.2.1Composition of main circuit terminal
The main circuit terminal of the EM730 series inverter consists of the following parts:
. Threephase AC power input terminals: R, S, T

. Earth terminal: =

. DCbus terminals:@a@

, Terminals of dynamic braking resistor: @

, Motor terminals: U, V, W
The layout of main circuit terminals is shown in FigR.3

PBl+ - R/LUSWT/L3 U
CleCi®I®@I®

V W

==

PB = = S T U V¥V W
L U U L U L U L

a) Schematic Diagram of TerminalEN1730-0R7-3B° EM730-1R5-3B)

Note:
EM730-0R4-2B~ EM7300R7-2B terminals are the same as EM7{8®7-3B~ EM7301R5-3B;

EM730-1R52B~ EM7302R2-2B terminals are the same as EM73R2-3B~ EM7304R0-3B.
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DC-Bu POWERHL B MOTOREEHL |
+ = RU[sL2T/LB U] V] W

ORFORROR| OO OO OO
J U

PB

Refer manual for conections

Termingl tightening torque :

M3=0.5Nm M4 = 1.9Nm

L O 0 d

b) Schematic Diagram of TerminalEN1730-2R2-3B° EM730-4R0-3B)

DC-Bu POWER SR MOTOR EE #l
PP+ T- 1R s T UV W
sHeHeheHeHeHeheH®

; Refer manual for conections ]

Terminal tightening torque \

13 = 0.5Nm M4 =1.9Nm

0 H

Sl

¢) Schematic Diagram of TerminalENI730-5R5-3B° EM730-022-3B)

(with slight difference in the grounding position)
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RIS|TPB +|—=|U]|V|W

POWER DCBus | MOTOR =84l

EEDE M3: 0.5 N.m
Terminal tightening torque | M6: 4~5 N.m

o o

d) Schematic Diagram of TerminalEN730-030-3/3B° EM730-037-3/3B)

OO0 O0]0]0]0]|O0

RIS|TF][=| 0]V W

POWER DC-Bus MIOTOR 24

ggf,gqg M3: 05 Nm
Terminal ightaning torgue | M8: 10-14 N-m

e) Schematic Diagram of TerminalENM730-0453° EM730-110-3)
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i

®
8

POWER 2R

o) @
@

@
‘ R

" g Schematic Diagram of TerminglEM730-1853 EM730-250-3)
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@

" h” Schematic Diagram of TerminglEM78-280-3° EM733450 3)

3.2.2Functions of main circuit terminals

The functions of the main circuit terminals of the EM730 series inverter are shown in the

following table. Please connect wires correctly according to the corresponding functions.
Functions of mairtircuit terminals
Terminal label Function description

AC power input terminal, connected to thyggase AC power supply (the
R/L1, S/L2, T/L3|singlephase power input terminal can be connected with any two terminals

U,Vv,wW AC output terminal of the irerter, connected to thrgghase AC motor

Positive and negative terminals of the internal DC bus, connected to extern|
@O .

braking unit
® PB Braking resistor terminal, with one end of the braking resistor connect®J to

and the other end to PB
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P® DC reactor terminal, for the external DC reactor of EMD80-3 and above

@ Grounding terminal, connected to earth

3.2.3Standard wiring diagram of main circuit

The standard wiring diagram of the main circuit of the EM730 series inverter is shown in

Fig. 3-3.

., Wiring of builtin brake unit . Wiring of external brake unit

m Braking resisto(optiona)

— Braking resistor _

(optiona) _ Braking unit(optiona)
_ 32

(&3] r S ]
PB | ® ® © O
| |
R U A»—IM—(%R Ue
> iy 9@ e - tS Ve m
T We mm b T Wé
6 ‘ +3
‘ ©
| €
| | |
77777777 E S |

Fig.3-3 Standard Wiring of Main Circuit
3.2.4Input side wiring of main circuit
Installation of circuit breaker
Install the air circuit breaker (MCCB) cesponding to the inverter between the power

supply and input terminal.

, The MCCB capacity should be 1Z5times the rated current of the inverter.

. The time characteristics of the MCCB must meet the requirements for overbieation
(150% rated currafl minute) of the inverter.

. When the MCCB is used with multiple inverters or other devices, connect the protection
output relay contact of the inverter in series to the power contactor coil, as shown in

Fig.3-4, to disconnect the power supply accordimghie protection signal.
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MCCB

M R

Inverter
5 o MA.
— MA T
EB Fault relay
OFF contact
S EC

Fig.3-4 Connection of Input Circuit Breaker
Installation of leakage circuit breaker

Since the inverter outputs higfequency PWM signals, a highequency leakage current
will be gererated. Please use the dedicated leakage circuit breaker with the current sensitivi
above 30 mA. If an ordinary leakage circuit breaker is used, use a leakage circuit breaker wi
the current sensitivity above 200 mA and action time of more than 0.1 s.

Installation of electromagnetic contactor

Connect the electromagnetic contactor that matches the power of the inverter, as shown
Fig. 3-4.

s Do not control the operation and stop of the inverter via the electromagnetic
contactor on the incoming line sidErequent use of this method is an important
cause of damage to the inverter. The frequency of operation and stop of the

electromagnetic contactor on the incoming line side must not exceed once every 3
min.
s After the power supply is restored, the invertdt not run automatically.
Connection with terminal block
The phase sequence of the input power supply is unrelated to that (R, S, T) of the termin.
block, so that the terminals of the input power supply can be connected arbitrarily.
Installation of AC r eactor

When a largecapacity (above 600KVA) power transformer is connected, or the input

power supply is connected to a capacitive load, a high inrush current will be generated, whic
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will cause damage to the rectifier part of the inverter. In this césase connect a thrgdase
AC reactor (optional) to the input side of the inverter. This will not only suppress the peak

current and voltage, but also improve the power factor of the system.

Installation of surge suppressor
When an inductive load (electragnetic contactor, solenoid valve, solenoid cail,
electromagnetic circuit breaker, etc.) is connected near the inverter, please install a sur

suppressor.

Installation of noise filter on power supply side
The noise filter is used to suppress the noiaeittvades the inverter from the power cable,
and the impact of inverter noise on the power grid.
. Use a dedicated noise filter for the inverter. Ordinary noise filters do not have good effects
so they are not used usually.
. The correct and incorrect indetions of the noise filter are shown in Figs&and Fig. %6.

MCCB
S oV
e AAA Dedicated
: . Inverter
noise filter
S oV
EMC
$——< o Other
control
S o devices

Fig.3-5 Correct Installation of Noise Filter
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MCCB ><
o MA_

—  AMA Ordinary noise
filter

Inverter

$—O o
Other control
— devices
0 O
@
MCCB X
o
N~ ° Inverter
o o—VWA
—0 o
Ordinary noise Other control
— filter devices
0 O
(b)

Fig. 3-6 Incoreect Installation of Noise Filter
3.2.50utput side wiring of main circuit
Wiring of inverter and motor
Connect the output terminals (U, V, W) of the inverter to those (U, V, W) of the motor.
During operation, check whether the motor rotates forward when a fbrraation
command is sent. If the motor rotates reversely, exchange any two wires of the output termina
(U, V, W) of the inverter.

Prohibition of connection of the power cable to output terminal

Never connect the power cable to output terminal. Whenvtiitage is applied on the

output terminal, the internal components of the inverter may be damaged.
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Prohibition of short circuit or grounding of output terminal

Do not directly touch the output terminals, or skortuit the output cable and inverter
howsing; otherwise, electric shock and short circuit may be caused. In addition, nevel
shortcircuit the output cable.
Prohibition of use of phaseshifting capacitor

Do not connect a phashifting advanced electrolytic capacitor or LC/RC filter to the
outputcircuit; otherwise, the inverter may be damaged.
Prohibition of use of electromagnetic switch

Do not connect the electromagnetic switch or electromagnetic contactor to output circuit
Otherwise, such devices will enable overcurrent and overvoltage poatectd even damage
the internal components of the inverter in severe cases.

When an electromagnetic contactor is used to switch the PF power supply, make sure th
switching is not performed until the inverter and motor are shut down.
Installation of noise filter on output side

Connect a noise filter on the output side of the inverter to reduce inductive interference an
radio interference.

s Inductive interference: Electromagnetic induction will lead to noise of the signal

line and malfunction of controls.
Radio interference: The highequency electromagnetic waves emitted by the
inverter itself and cables will cause interference to nearby radio devices and noist
in signal reception.

The noise filter installation on the output side is shown in Fig. 3

MCCB
T /MWA__|
o/ WA | . .
Inverter Noise filter
T /MWA |
Transmission interferencep Q
Signal lines . .

Control Radio device
device

Fig.3-7 Noise Filter Installation on Output Side
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Solution to inductive interference

To suppress the inductive interference on the output side, all output cables can be laid in tt
grounded metal tubes, in additido the aforesaid installation of the noise filter. When the
distance between the output cable and signal line is greater than 30 cm, the impact of inducti

interference will decrease significantly, as shown in F§. 3

MCCB _ Metalwbe
5 oW Inverter { \ ( \ IM
STo—WA____| H____‘___U =
= 30cm above‘ |
Signal lines l
Control devicg

Fig.3-8 Solution to Inductive Interference

Solution to RF interference
The input cable, output cable and inverter itself generates RF interference, which can &
reduced by installing noise filters on the input and output sides and shididimgverter body

with an iron box, as shown in Fig-B

Iron box
MCCB | Metal tube
Ao_/\/\/ | W— — —o
5 o—/VW\— Noise filter [ Inverter 1 Noise filter
o/ MA_| — -
[ e —m e i

Fig.3-9 Solution to RF Interference

Wiring distance between inverter and motor

The longer the wiring distance between the inverter and motor, the highesarrier
frequency and the higher harmonic leakage current in the cable. This will adversely affect th
inverter and nearby devices. Refer to Tabi2 ® adjust the carrier frequency and reduce the
high-frequency leakage current.
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When the motor wirig distance exceeds 50 m, connect the output terminals (U, V, W) of the
inverter with the dedicated AC reactor (phase capacity: the same as that of the inverter) f
inverter output.

Table3-2 Wiring Distance and Carrier Frequency betweereiter and Motor

Wiring distance between inverter ar <50m <100m >100m
motor
Carrier frequency Below 10kHz | Below 8kHz | Below 5kHz
Function code F00.23 10.0 8.0 5.0

3.2.6Cable and screw dimensions of main circuit
The cable and screw dimensions of the maiud are shown in Table-3.

Table3-3 Cable Dimensions and Terminal Screw Specifications

Tightening[  Wire Wire Type
Torque | diamete
(N.m) (mm

Frequency converter Terminal Symbol Terminal
model Screw

EM7300R42B
EM7300R7-2B
EM7300R7-3B M3 05 0.7
EM730-1R538 15
EM730-1R528B
EM7302R2.2B 2
EM7302R23B PB,+-R,S T, UV,
EM7304R03B w M4 15 2.0
EM7305R53B 5
EM7307R53B
EM730011-38

EM7300153B _ 10 750V
M5 3.0 4.0 ,
EM7300183B wire

EM730.0223B 16

EM730-030-3B
EM730037-3B R,S,T,PB, +; U,V,
W, M6 40 5.0 25

EM730-030-3

EM730-037-3

EM730-0453 R, S, T, +- U, V, W, 35
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M8 9.0 10.0 35

EM7300553

EM7300753 60

EM730-090-3 60

M10 17.0 220

EM730-1103 90

EM7301323 90
R, S, T,P,+,U, VW

EM730160-3 120

EM7301853 180

EM730200-3

EM730-220-3 2*120

EM730250-3 RS TP UV W

EM730-3153 P2 LT M12 30.0 40.0[ 2m50

EM7303553

EM730400-3

EM730450-3

Table3-1 Cable Dimensions and Terminal Screw Specificatidoge: 1: The specifications of
the wire are dependent on its voltage drop. Under normal circumstances, the voltage dro
calculated by the following formula should be less than 5V.
Voltagedrop:\/é* wire resistivity (q/ KM) * 3wire
2:If the wire is in a plastic slot, it should be enlarged by one level.
3: The wire should be crimped to the round terminal suitable for the wire and terminal
screw.
4: The specification of the ground wire should be the same as that of the power cabl
smalle than 16mr When the power cable is 16rhor larger, the ground wire should not
be smaller than 1/2 of the power cable.

3.2.7Ground wire
The ground termina== must be grounded.

s Pay special attention to the third type of groundinggding resistance: less than

10q) .
The ground wire must not be shared by the welding machine and power devices.
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s Select the ground wire according to the technical specifications for electrical
equipment, and minimize the length of the ground wire connéatde: grounding
point.

s Where two or more inverters are used, the ground wires must not form a loop. The
correct and incorrect grounding methods are shown in Tabe 3

v X

Inverter Inverter Inverter Inverter Inverter Inverter

| —

S & S e 171 & ™18
- - JL— \_/M

Fig.3-10 Connection of Ground Wire
3.2.8Installation and wiring of braking resistor and braking unit
Refer toChapter 1Gor the selection and wiring of the braking resistor and braking unit.
For the inverter with a buiin braking unit, connect the brialg resistor between the
inverter terminal (+) and PB terminal. For the inverter with no filiraking unit, connect the
terminals (+ and) of the braking unit to those (+ ardof the DC bus of the inverter, and the

braking resistor to the PB+ and P&@&rminals of the braking unit. Refer to the user manual of
the BR100 braking unit for more information.

3.3 Wiring of Control Circuit Terminal

3.3.1Composition of control circuit terminal

NP Al2 485

[ PP] H. Hl Hm
OO0 g =
e Y s s Y e Y s Y e Y s s = w§

OO |06

vikovl anl azl m1lenol A+l a- | Eal e8| ec
coM [yem| 2av| x| x2 | x3 | xa| x5 |

Fig.3-11 Layout of Control Circuit Terminals 1
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3.3.2Functions and wiring of control circuit terminals

Table3-3 Functions of Control Circuit Terminals

Terminal . : -
Category label Terminal name Function description
abe
oay External power |Supply 24V power to external devices, lwit
supply the maximum output current of 100mA.
Power supply ) Power grounding terminal of the external
Power grounding ] ]
COM ) power supply, and common side of the digi
terminal ) }
input terminal
Supply 10V power to external devices.
1oV Analog terminal [Maxi mum out put @amAr
a
power supply usually as the power supply of the external
potentiometer
GND Analog power Grounding terminal of analog input and
Analog input grounding terminaoutput
AlL Analogvoltage [-10V to 10V, 50kqg in
input andog voltage input
Analog
Current or voltage type
Al2  |current/voltage
] Input range: 0/20mA or 610V
input
Analog
Analog output M1 |voltage/current |0-10V/0-2 0O mA; out put ac
output
X1 Program theorresponding terminals by
X2 setting function codes, to realize the input
X3 control of the set functions.
Digital input X4 Multi-function The input terminal supports PNP and NPN
port input terminal input modes, and the default mode is the N
input mode.
X5

X5 can also be used as the higkquency

pulse input, wth the input frequency up to
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100kHz.
vi Open collector It can be programmed as the mifilthction
: : output terminal  |output terminal.
Multi-function
o ) The common side YCM of Y terminahd the
digital output Common side of V| ) L
YCM ) common side COM of the digital input
terminal ) ]
terminal are independent of each other.
A+ RS485 positive terminal of RS485 differential sign
Communication communication ) . ) o
A- . negative terminal of RS485 differential sign
terminal
EA
Relay aitput EA-EC: Normally open
Relay output EB ;
terminal EB-EC: Normally closed
EC
For the external operation panel
External RJ45 External keyboard| The upper computer can also be connecte

keyboard port

terminal

through this port for background software
debugging.

3.3.3Wiring of analog input terminal

Wiring of Al1 and Al2 terminals with analog voltage signal:

When the AlI2 terminal is in the mode of analog voltage signal input, the switch J8 on the

control panel is set to the voltage mode, as shown in Fig. 3

When theanalog voltage input signal is powered by an external power supply, the wiring of

terminals All and Al2 is shown ifig. 3-12-a.

When the analog voltage input signal is sent by a potentiometer, the terminals All and Al

are connected as shownHig. 3-12-b.

In addition, F02.62 (All input type) and F02.63 (Al2 input type) should be set according to

actual needs (0:-Q0V; 1: 420mA; 2: 620mA; 4: G5V).
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EM30
O A A D) All/ AlI2
-10VDC~10vVDC/0~10VDC
o > GND
Nearend grounding PE
of shielded cable O
(@
Inverter
10V
AI1/AI2
- GND PE
[ ——
(b)

Fig.3-12 Al1/AlI2 Terminal Wiring Diagram

Wiring of the input analog current signal of Al2 terminal:
When the Al2 terminal is in the mode of analog current signal input, the switch J8 on the

terminal block is set to the current mode.

Near-end grounding __ Inverter

of shielded cable
ceeceavle AL2

O

2 () (g

PE

Fig.3-13 Wiring Diagram of External Cuent Source and Al2 Terminal
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3.3.4Wiring of multi -function input terminal

The multifunction input terminals of EM730 series inverters support the access in the NPN
or PNP mode. The terminals X5 can be flexibly connected with external devices. The NPN
or PNP mode (NPN by default) can be selected via the jumper cap J10 on the control panel. Tt
wiring of the multifunction input terminal in different modes is shown below:

J10

J10 124v —

24V m O ®
[PNP el [PNP

" N . N N
ey IR ——o X {T4"

COoM COM

=

a: Use of interngbower supply in NPN mode  b: Use of internal power supply in PNP mode

J10

c: Use of external power supply in NPN mode  d: Use of external power supply in PNP mode
Fig. 3-14 Wiring Diagram of Multifunction Input Terminals
3.3.5Wiring of multi -function output terminals
The multifunction output terminal Y1 is powered on by the internal 24V power supply of

the inverter or an external power supply, as shown in Fic:3

46



User Manual of EM730 Series Inverter

iid 2av 24V 2av
YL Y1
® Relay ®
Relay oc
YCI YC
CO| co
a: Use of internal power supply NPN b:
+24V 24V
YC
2l =
co Relay
a: Use of internal power supply PNP b: Use of external power supg®NP

Fig.3-15 Wiring of Multi-function Output Terminals

Note: An antiparallel diode must be included in the relay wire package. The absorption circuit

components should be installed at both ends of the coil of the relay or contactor.

3.3.6Wiring of analog output terminals

The external analog meter connected to the analog output terminal M1 indicates a variety ¢
physical quantities. Choose the output currer2@nA) or (G-10V) via the jumper cap, M1
corresponding to J7. Set F03.34 as ndg@e 0-10V; 1: 420mA; 2: G-20mA). The jumper cap

and terminal wiring is as follows:

% E M1 is for analog voltage
M @

37 output
Inverter

I
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B M1 is for analogcurrent
output

3.3.7Wiring of 485 communication terminals
The communication terminals A+ and Are the RS485 communication interfaces of the
inverter. The online control of the host (PC or PLC controller) and inverter is performed througt
the connection andcommunication with the host. The connection of the RS485 and
RS485/RS232 adapters to EM730 series inverter is shown in-E&y.FHg. 317 and Fig. 318.
Direct connection of the RS485 terminal of a single inverter to the host for

B

communication:

Inverter rtemind  poigs
communicat
teminal on interface
ONH -tem of host
G GND
Sl

Fig.3-16 Communication Terminal Wiring of Single Inverter
Connection of the RS485 terminals of multiple inverters to host for communication:

R385
communication
interface of host

Inverter Sl

Inverter S1

Inverter SL Inverter S1

Fig. 3-17 Wiring of Communicabn Terminals of Multiple Inverters
Connection to the host via RS485/RS232 adapter for communication:
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R3232
communicatip
n interface o

Inverter Ak

A

ONE' GN
S1

host

Fig. 3-18 Communication Terminal Wiring

3.3.8Wire and screw dimensions of control circuit

In order to reduce thinterference and attenuation of the control signal, the control
signal connection cable should be less than 50m long, and the distance between tl
control signal connection cable and power line should be greater than 30cm. Use th
twistedpair shielded &ble when analog signals are externally inputted.

It is recommended to use the wire with a diameter ofl@m2 in the control circuit.

The terminal block of the EM730 series inverter is composed of thryyghcontrol
circuit terminals. Install it witthe PHO Phillips screwdriver. The tightening torque
should be 0.5N.m.

3.3.9Precautions for control circuit wiring

Connect the control circuit connection wires and other wires separately.

Connect the control circuit terminals EA, EB, EC, and Y1 separately friver o
control circuit terminals.

In order to avoid malfunction caused by interference, use the twisted shielded cable
in the control circuit. The wiring distance should be less than 50m.

Prevent the shield screen from contact with other signal lines aidsares. The
exposed shield screen can be wrapped with insulating tapes.

It is prohibited to touch the ports and components of the control panel without static

electricity protection measures.
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3.3.10Standard Wiring Diagram of Control Circuit

Braking resistor

©
MCCB __MC _ - + PB uy
I I
AT oy RIL1 v o
Power /:/ | /:/ 1
I
supply | ; | | S/L2 W O .
! : . : TIL3 Inverter + Grounding
When the singlphase220v power supply is Grounding
used connect any two of the terminalg,lL.2
and 13 24V-COM
24V output 100mA
O i -
P : : X1 Relay output contact
ForwardReverse [ X2 R1 DC30V, 10mA to 1A
Multi-segment i AC250V, 10MA to 3A
S < | speedterminadl _—
S c X3
s = Multi-segment |
gz X4
3 3| Muli-segment
EA- )
3 S | X5 vi .
. o ]
[10HZ high-speed pulse m'?uu| : | Open collector outpt24V/50mA
| YCM L i)
T COM [
! |
. ':
I
s +10V/20mA : Y : :
: | |
frequency M1 @ ) )
setting All m Multi-function analog
potentiometer, A2 GND | output
I
\
GND
485 Al2 M1 —
NeN n
A+ loeg [ewe] [ [0
Communication pon[ !
A m

L

Grounding

Fig. 3-19 Standard Wiring Diagram of Control Circuit
It is recommended to use the wires with a diameter eLl67 in the control circuit.
Install the control circuit terminals with the PHO Phillips screwdriver. The tightewimgie
should be 0.5N.m.
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3.4 Extension wirin

3.59 of keyboard

1) The external keyboard needs to be ordered separately.

2) The external keyboard is connected to the RJ45 port via an ordinary network cable (plug
meeting the EIA/TIA568B standards) prepared by the custom

3) Connect the RJ45 port of the keyboard to that of the control panel via a network cable. Th
keyboard extension cable should be no longer than 3m. Then extension cable may &

10m long in the presence of Cat5E wires and good electromagnetic environments.

3.6 Connection test

After wiring, check the following items.
Check whether wiring is incorrect.
Check whether there are screws, terminals and wire scraps inside the inverter.
Check whether the screws are loose.
Check whether the exposed wire at the strippetia# the terminal is in contact with
other terminals.
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Chapter 4 KEYBOARD OPERATIONS

4.1 Keyboard Functions

4.1.1Structure of LED keyboard

The control panel of EM730 series inverter is a pluggable LED keyboard The LED
keyboard has one fivdigit LED digital dsplay, four operation buttons, one digital
potentiometer, and six status and unit indicators. Users can perform parameter setting, stat
monitoring and start/stop of the inverter via the keyboard.

Fig. 41 LED Keyboard

4.1.2Functions of keys and indicators on LED keyboard

The functions of the keys and indicators on the LED keyboard are as shoallent1.

Table 41 Functions of Keys andticators on LED Keyboard

Key/Indicator Name Function

‘ Select the group number and function number o
\ Right currently modified function code.
Change the monitoring parameters.
Go back tahe previous menu.
. | Cancel the current parameter modification whery
Esc i Back " .
menu mode selection level is enabled from
monitoring level.
\ When the keyboard control is enabled, press thig
RUN N Run )
to start the inverter.
: When the keyboard control is enabled, press thig
Stop/Reset  |to stop the inverter.
Reset the protection in use.
Turn it clockwise to select the function code and n
group or hcrease the parameter value.
Increase the currently valid reference digital i
data.
Turn it counterclockwise to select the function ¢
and menu group or decrease the parameter value
Decrease the currently valid reference digital il
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data.

Click it to enter the lowelevel menu.

Confirm and save the parameter modification,
enable the function code following the curi
function code.

It is ON when the frequency, current, and voltags

Unit indicator

displayed.

This indicator is ON during reverse running.
Running direction{ It is OFF during forward running.
=Y indicator It is ON when a certain frequency is being

monitored or displayed.

It is ON when the inverter is running,
I(Green) Running indicator|flickering when the inverter isding stopped,
and OFF after the inverter is stopped.

Protection When the inverter is in the protection status,
indicator this indicator will be ON in red.

. =
( and below means that the pot@meter rotates clockwise and

counterclockwise.)

I(Red)

4.2 Operation Mode of Keyboard with Digital Tube Display

The LED keyboard menu is divided into the monitoring level (Level 0), menu mode
selection level (Level 1), function code selection level (Level 2) anahpeter level (Level 3)
from low to high. The menu levels mentioned below are represent by numbers.

There are five parameter display modes: menu mede~), used to display all function
codes; usedefined mode -¢ U--), used to display only function casleselected by the user
based on the F11 group; ndefault mode £ C--), used to display only the function codes that
differ from the default settings;

Protection information display mode- E--): display the current protection information;
version informéon mode {- P--): display software and product serial numbers.

When the keyboard is powered on, the first monitoring parameter of Level O is displayec
by default. Press the ESC k« to open the Level 1 menu. Users asethe keyboard

to select differat menu modes. The process of menu mode selection is shd&umn 2.
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Fig. 42 Flowchart of Menu Mode Selection

4.2.1Full menu mode ¢- A--)

Py

In the full menu mode,rpss the ENTER kef  to enter the Level 2 menu and select any

function code. Then press the ENTER key to enter the Level 3 menu and view or modify the
function code. Except for a few special ones, the function codes needed by general users can
modified.

The entire process from the initial status of poaerto change of the value of the function
code F03.28 to 5.28 in the full menu mode is showrign 4-3.
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ESC iy

esc M

— =
EIEII]EI IZIIZIIZIIZI

- ,f\

Dann

Flvcker bit

Flicker bit

-1 e
.00

Flicker bit

BA=1RIE)- - —

Flicker bit

==

EEEER = e

Flicker bit

—,

Flicker bit

Flicker bit

Fig. 43 Flowchart from Poweon to F03.28=5.28 Setting

In all menu modes, the user needs to press the ENTEREW save parameter
modifications. Differences after parameter saving are as follows: In the full menu mode, ente
the function code following # function code that has been successfully modified. In the
userdefined mode, enter the usizfined function code (according to the sequence defined in
F11.00F11.31) following the function code that has been successfully modified. In the
nondefault moa, enter the nedefault function code following the natefault function code
that has been successfully modified. In the protection information display mode, enter the
protection information function code following the protection information functiore ¢bdt has

been successfully modified. In the version information display mode, enter the serial numbe
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function code following the serial number function code has been successfully modified.

In the Level 3 menu, press the ESC I« to abandon parameter aiiications.
4.2.2Userdefined mode ¢- U--)

Enter the F11 group of function codes from the full menu mode. Then the user car
arbitrarily set the shortcut for the parameter to be accessed frequently. When F11.00 is enabl
for the first time, U00.00 will be disgyed by default, meaning that the function code defined by
default for F11.00 is F00.00. The lowest cursor bit will flicker. The user can set any function
code, similar to the function code selection in the Level 2 menu. After setting, press the ENTEI
[ to save it and enter the ustefined menu mode to display the set function code.

For example, F11.00 is set to U00.07 and F11.01 to U00.09. F11.00 and F11.01 will b
defined as F00.07 and F00.09, respectively. They are distinguished by U and Fatemthat
this function code is usetefined, as shown iRig. 4-4.

EEER)——
F 1100

W -
U0 0.00 p

Flicker bit

FO0B00

Flicker bit

140001

Tt
0000 T EF T

T Flicker bit ESC i Flicker bit

i SHARE

Flicker bit Flicker bit

Fig. 44 Example of Usedefined Mode Setting
In the usedefined mode, press the ENTER k[[] to enter the Level 2 menu. The Level
2 menu only display 32 useefined parameters in the F11 group. The user can enter the F11
group from the full menu mode to set these function codes.

After the function codes are defined in the F11 group, enter #redaned mode. Then
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we can see F00.07 defined by the first function code F11.00, F00.09 defined by the first functio
code F11.01, and so on to F11.31, 32 in total. Function code modification in the Level 3 menu |
equivalent to that in the full menu medand the modification method is also the same.

In the Level 2 menu of the useefined mode, turn the potentiometer L on the
keyboard, to change the function code defined by F11.00 to that defined by F11.31.

When the right shift ke) is pressed inhe Level 2 menu, the cursor will not shift.
Press the ENTER kej to enter the Level 3 menu. If the displayed function code is
modifiable currently, the lowest bit indicated by the cursor will flicker. Parameter modification
is the same as that in the Lé@menu under the full menu mode. After modification, press the
ENTER key to confirm and save the parameters and enable nexdefised parameter.
Function code modifications in the Level 3 menus under different menu modes have equivaler
effects.
4.2.3Non-default mode ¢- C--)

In the nondefault mode, press the ENTER key to enter the Level 2 menu. The first
parameter different from the default settings of the inverter will be displayed, starting from
F00.00. When the right shift ke is pressed in the Lev@lmenu, the cursor will not shift.

If the increment or decrement key on the keyboard is pressed, the function group and functic
code will not be modified, and the naefault function code following and in front of the
current function code will be displad respectively. If the displayed function code is modifiable
currently in the Level 3 menu, the lowest bit indicated by the cursor will flicker. In this case,
parameters can be modified in the Level 3 menu under the full menu mode. After modification
press the ENTER ke} to confirm and save the parameters and enable nextefanlt
parameter.

For example, change F00.03 to 1 and F00.07 to 40.00 in the full menu mode, which are n
default values. Then enable the raefault mode. F00.03 will be displaydirst. When the
potentiometer ke) on the keyboard is turned clockwise, F00.07 will be displayed; and
when the potentiometer ke on the keyboard is turned counterclockwise, F00.03 will be

returned, as shown below:
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F0003

Flicker bit Flicker bit

Fig. 45 Function Code Modification in Nedefault Mode
4.2.4 Protection information display mode ¢- E--)

In the protection information display mode, press the ENTER key to enter the Level 2
menu. The Level 2 menu will only display the fawtord group under the F19 group, which is
conducive to direct viewing of protection record information.

Turn the potentiometer kefT] on the keyboard in the Level 2 menu under this mode to
increase or decrease the function code of the protection groutheastlift key will be
unavailable. In case of protection, you can press the shifl on the keyboard in the
Level 3 menu to switch the display of the protection code, protection output frequency,
protection output current, protection bus voltage, iodection operation status.

4.3 Protection Monitoring

When the inverter is in the protection status, you can directly press the right shift key
to switch the current protection type and the output frequency, output current, outpu
voltage, running status drworking time during the protection.

4.4 Operation Monitoring

4.4.1Normal monitoring

In the monitoring status mode 1 of EM730, you can set any function code to be viewec
between F12.33 and F12.37. When F12.32=1, the monitoring mode 1 will be enabled. If th
Level 0 monitoring menu appears, you can press the right shift to switch the
monitoring parameters according to the order set for each function code between F12.33 al
F12.37. When the inverter changes from the stop status to running status, the monitorin

58



User Manual of EM730 Series Inverter

parameter will automatically change from the current value to that indicated by F12.33. Whel
the inverter changes from the running status to stop status, the monitoring parameter wi
automatically change from the current value to that indicated by F12.34
4.4.2 Editing Mode
Quick change in the monitoring mode:
When FO0O0.04 is set to AO0: digital
to directly change the offset;
When F00.04 is set to fi8: digitfg

enter the editing mode. The value will change from the second digit of the digital tube by defaul
The digital tube corresponding to the changed digitflash. Press the right shift ke
to move to next digit on the right. Press the ESC to cancel change and return to the

]

original value. Or, press the ENTER kg ] to confirm the change and exit the editing mode.
The indicator will not be flickerPress the right shift kelgz>Jif to enable the normal
monitoring mode: switch to next monitoring parameter. Fif.shows the editing status in the

monitoring mode.

)
4—'

[ / _ Flicker bit
'

Flicker

=
bit

Flicker bit

Fig. 46 Editing Status in the Monitoring Mode

4.5Run/Stop
After sdting the parameters, press the RUN l to enable the normal operation of
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the inverter, and the STOP/RESET k to stop the inverter.

4.6 Other Warning Prompts

4.6.1P.-ON prompt

TheP-ON prompt will be displayed after powen initialization.

4.6.2P.- OFF prompt

When the voltage drops to 250V (with the soft start disconnedred)FF will be displayed,
and the keyboard can be operated freely to exit Rh@FF display and display normal
information. In case of no keyboard operation withinBFF will be displayedagain. After
the voltage is restored and the soft start is engagedN will be displayed again.
4.6.3SOFT.Ewarning

If the soft start is not engaged and the inverter is startes@F.Ewarning will appear. After
the voltage is restore and the softsimengaged, normal operation will be enabled.
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Chapter 5 Trial run

5.1 Inverter Commissioning Process

Install the inverter according to the instructions in Chapter 2
and Chapter 3, and complete the wiring.

Before turning on the power supply, check the safety and
wiring for correctness (5.2).

After turning on the power supply, check the status for
correctness (5.3).

| If an application macro is available, set it first (5.4). |

Lnter the motor nameplate parameters and perform motor
parameter identification (5.7).

| Process parameter setting (5.6) |

F00.01=0  F00.01  ppo, 01-1

V/F control: set FO5 Vector control: set FO6
group related parameters group related parameters

Default parameters can meet the
requirements under normal
circumstances. It is not necessary to set
control parameters.

Control lhl, no-load running via the keyboard, and Lonl]rm the
correctness of the rotation direction of the motor and

mechanical action of the system.

Change F00.02 1o the desired command source, perform
no-load running, and confirm the normal mechanical action of
the system.

Perform the on-load running inspection and check whether the
running meets relevant requirements.

Fig. 51 Inverter Commissioning Flowchart

61



User Manual of EM730 Series Inverter

5.2 Confirmation before Power-on

Please confirm the following items before turning on the power supply:

Item to be confirme Confirmation content

Check whether the input power voltage is consistent
the voltage of the inverter.

Confirm that the circuit breaker has been connected
power supply circuit, and the power cables are corr

Power wiring

CR TR conrected to the input terminals (R, S, T) of the inverte
Make sure that the inverter and motor are proy
grounded.

- Confirm that the motor is correctly connected to the o

Motor wiring . : L

. . terminals (U, V, W) of the inverter, and the motdgring is
confirmation

secured.

Confirmation of Make sure that the braking resistor and braking uni
braking unitand  |connected as shown in Fig-33(use the dynamic braki
braking resistor resistor if necessary during operation).

Control terminal Check whether the control terminals of the inverter
wiring confirmation |correctly and reliably connected to other controls.
Control terminal Make sure that the control terminal circuit of the invert
status confirmation |disconnected to prevent operation upompring on.
Mechanical load |Confirm that the machinery is in the-tmad state and fre
confirmation of danger in operation.

5.3 Inverter Status Confirmation after Power-on

After the power supply is turned on, the control panel (keyboard) of the invespaydi
the following information in the normal status.

Status Display Note
During The digital setting OHz is displayed by
normal 0
operation default
Protection code in  |The protection code is displayed in the
Protection |character or Exx protectionstatus. See the protection
format measures in Chapter 6.

5.4 Precautions for Application Macro Setting

F16.00 is an industry application macro option. Select the application macro according te
the specific application, and press the Enter key to automaticallyreesdéfault settings. See
Chapter 10 for details on application macros.

62



User Manual of EM730 Series Inverter

5.5 Start and Stop Control

FUREIEn [FUREHen Fe Parameter description Defa}ult Attribute
code name setting
Options of 0: keyboard control
F00.02 [command 1: Terminal control 0
source 2: Canmunication control

F00.02=0: keyboard control

The start and stop of the inverter are controlled by the RUN key, STOP key on the keyboar
In the case of no trip protection, press the RUN key to enter the running status. If the green LE
indicator abwe the RUN key is normally ON, it indicates that the inverter is running. If this
indicator is flickering, it indicates that the inverter is in the status of deceleration to stop.

F00.02=1: terminal control

The inverter start and stop are controlled bydtaet and stop control terminals defined by
the function code F02.00 to FO2.04. Terminal control is dependent on F00.03.

F00.02=2: communication control

The inverter start and stop are controlled by the host through the RS485 communicatio
port.

Rolieeln) HRIs G Parameter description Defa_lult Attribute
code name setting
0: direct start
F04.00 |Startup methodl: start of speed tracking 0

F04.00=0: direct start
The inverter is started at the starting frequency, following the DC braking (notlsuitab
when F04.04=0) and pwxcitation (not suitable when F04.07=0). The starting frequency will
change to the set frequency after the holding time.
F04.00=1: start with speed tracking
The inverter is smoothly started at the current rotating frequency ohobar, following
the speed tracking.
Function| Function code Default

Parameter description : Attribute
code name setting

0

0: Slow down to stop
1: Free stop

F04.19=0: deceleration to stop

The motor decelerates to stop according togét deceleration time [default setting: based
on F00.15 (deceleration time 1)].

F04.19=1: free stop

When there is a valid stop command, the inverter will stop output immediately, and the
motor will freely coast to stop. The stop time depends on thedrsrthe motor and load.

F04.19 [Stop mode
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5.5.1 Terminal control of start and stop

Function| Function code o Default .
o ST Parameter description setting Attribute
0: terminal RUN (running) and F/R
(forward/reverse)
Options of (1r:et\;aer;2|en)al RUN (foward) and F/R
F00.03 E:(_:(‘)rrrw?;gﬁlmode 2: terminal RUN (forward), Xi (stop 0
and F/R (reverse)
3: terminal RUN (running), Xi (stop|
and F/R (forward/reverse)
Terminal RUN: Xi t er mi nal is set to fil: termina
Terminal F/R: Xi t er mi nal i s soent R/OROA2: running

Terminal control can be divided into two types: twoline control and threeline
control.

Two-line control:

F00.03=0: the terminal RUN is enabled and the terminal F/R controls forward/reverse
running.

Enable/Disable the terminal RUN to control tharsand stop of the inverter, and the
terminal F/R to control the forward/reverse running. If F00.21 is set to 1 and reverse running i
disabled, the F/R terminal will not be available. When the mode of deceleration to stop i
selected, the logic diagraimas shown in Fig.-2 (b).

F00.03=1: the terminal RUN controls forward running, and the terminal F/R is in the
reverse mode.

Enable/Disable the terminal RUN to control the forward running and stop of the inverter, anc
the terminal F/R to control the rage running and stop. When the terminals RUN and F/R are

enabled simultaneously, the inverter will be stopped. If reverse running is disabled, the termin:
F/R will not be available. When the mode of deceleration to stop is selected, the logic o

forward/reverse running is as shown in Fig2 %d);

RUN
Operation —]—,7
Ny
£l .
P VANEVANE

B .

Inverter RUN

F/R

Forward/reverse

(a) Wiring diagram of twdine control (F00.03=0) (b) F04.19=0, F00.03=0, run the

forward/reverse logic
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24V
RUN
F/R

Forward RUN
F/R

Inverter

Reverse on

Lput
frequency”

COM

(c) F00.03=1 twdine control wiring (d) FO4.19=0, F00.03=1:

forward/reverse runniniggic
Fig. 52 Two-line Control

When the start/stop value of F00.03 is set to 0 or 1, even if the terminal R
available, the inverter can be stopped by pressing the STO or sending an
external stop command to the terminal. In this case, thertEwvwill not be in the

running status until the terminal RUN is disabled and then enabled.

Three-line control:

F00.03=2: the terminal RUN controls forward running, the terminal Xi is for stop,
and the terminal F/R is in the reverse status.

The terminalRUN is normally ON for forward running, and the terminal F/R is normally
ON for reverse running, with valid pulse edges. The terminal Xi is normally closed for stop,
with the valid level. When the inverter is in the running status, press Xi to stoght trase of
deceleration to stop (F04.19=0), the logic diagram is as shown in H8Big57-7(b). The
terminal Xiine fonniihgreed stop control o a

F00.03=3: the terminal RW is for running, Xi for stop and F/R for forward/reverse
control.

The terminal RUN is normally ON for running, with the valid pulse edge, F/R for
forward/reverse switching (forward in the OFF status and reverse in the ON status), and Xi i
normally OFF fo stop, with the valid level. In the case of deceleration to stop (F04.19=0), the
logic diagram is as shown in Fig-3&d).

Forward F/R

Inverter

m Parking

£ -
1
Qutput }/_\
el \_/ Time
N

(a) Wiring diagram of thredine control (F00.03=2) (b) Forward/reverse control logic
(FO04.19=0, F00.03=2)
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Inverter  RUN

F/R

Operation

Forward/revers

Parking

(c) Wiring diagram of thredine control (F00.03=3) (d) Forward/reverse running logic

(F04.19=0, F00.03=3)
Fig. 53 Threeline Control

(i

shown in the schematic diagram. Otherwise, operation errors may be caused.

The thredine control logic of the EM730series inverter is consistent with t
convenional electrical control. The keys and knob switches should be used corre

5.6 Common Process Parameters of Inverter

Function
code

Function code name

Parameter description

Unit

Default
setting

Attribute

F00.01

Drive control mode of motor

0: V/F control (VVF)
1: Speed sensorless vector
control (SVC)

0

F00.04

Options of main frequency
source A

0: digital frequency setting
F00.07

r Al

2 A2

5: high frequency pulse inpy
(X3)

6: percentage setting of mai
frequency communication
7: direct setting of main
frequency communication
8: digital potentiometer
setting

F00.07

Digital frequency setting

0.00 to maximum frequency|
F00.16

0.00

O«

F00.14

Acceleration time 1

0.00 650.00 F15.13=0

15.00

F00.15

Deceleration time 1

0.00 650.00 F15.13=0

15.00

O¢| O«

F00.16

Maximum frequency

1.00 600.00

50.00

F00.18

Upper frequency limit

lower frequency limit F00.19
to maximum fregency
F00.16

50.00

F00.19

Lower frequency limit

0.00 to upper frequency limi
F00.18

0.00

F00.21

Reverse control

0: alow forward/reverse
running

1: prohibit reversing
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Note: Common process parameters may also include the inputusipgt éerminal function
settings. Refer to the FO2 and FO3 groups in the function table.

5.7 Motor Parameter Identification

For the better control performance, motor parameters must be identified.

Identification Method

Application Identification Effect

F0134=1
Static selflearning of
asynchronous motor

It is applied where the motor and load

FOL34=11 cannot be separated easily and rotary General
= . selflearning is not allowed.

Static selflearning of

synchronous motor

F01.34=2 . .

Rotay seffearning of 115 applied when the motor and foad

asyrehronous motor motor shaft should be separated from { Optimal

F01.34=12
Rotary sellearning of
synchronous motor

load. The motor under load must not bg
put into rotary seHearning.

Prior to selfidentification, make sure that the motor is stopped; otherwise,
selfidentification cannot be performed properly.
5.7.1 Parameter identification steps
, Where the motor and load can be separated, the mechanical load and mdtbr shou
be completely separated in the powéfrstatus.
After the poweron, set the command source of the inverter to keyboard control
(F00.02=0).

Enter the nameplate parameters of the motor accurately.

Motor Corresponding Parameter

F01.00 Motor type

F01.01 Rated power of electric motor
F01.02 Rated voltage of motor
F01.03 Rated current of motor
F01.04 Rated frequency of motor
F01.05 Rated speed

F01.06 Motor winding connection
F1400 Motor type

F14.01 Rated poer of electric motor
F14.02 Rated voltage of motor
F14.03 Rated current of motor
F14.04 Rated frequency of motor
F14.05 Rated speed

F14.06 Motor windingconnection

For the asynchronous motor:

Motor 1

Motor 2
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Set F01.34=1 for confirmation and press the RUM. Kéhe inverter will start the
static seHidentification of the motor.

Or, set F01.34=2 and press the RUN key. The inverter will start the rotary
selfidentification of the motor.

For the synchronous motor:

Set F01.34=11 and press the RUN key. The invertdl start the static
selfidentification of the motor.

Or, set F01.34=12 and press the RUN key. The inverter will start the rotary
selfidentification of the motor.

It takes about two minutes to complete the-gightification of the motor. Then the
system will return to the initialpowes n st atus from the fAtu
If multiple motors are used in parallel, the rated power and rated current input of the
motors should be the sum of power and current of these motors.

If two motors are used altertedy, the parameters of the motor 2 in the F14 group
need to be set separately, and identified based on F14.34.
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Chapter 6 Function Code Table

6.1 Description of Function Code Table

The function codes of the EM730 series inverter (hereinafter referredttchas A f u n ¢

codeso0) ar egrdupsinTable 82, anchefich gr@ip contains several function codes.
Among them, the F18 group is a monitoring parameter group used to view the inverter statu:
the F19 grap is a protection record group used to view the details of the last three protections

and other groups are parameter setting groups to meet different functional requirements.

Table 62 Introduction to Function Code Groups

FOO |Basic function P69; P136 |FO1 |Parameter group of motor|P72; P154
parameter group

FO2 |Input terminal P72; P154 |FO3 |Output terminal function |P80; P173
function group group

F04 |Start/stop control P82, P187 |FO5 |V/F control parameter P84; P195
parameter group group

FO06 |Vector control P86; P201 |FO7 |Protection function setting|P90; P208
parameter group group

FO8 |Multi-segment speegP92, P217 |F09 [PID function group P98; P227
and simple PLC

F10 |Communication P101, P241 |F11 |Userselected parameter |P102 P246
function group group

F12 |Keyboard and displa]P104; P248 |F13 | Torque control parameter P107;, P254
function group group

F14 |Parameter group of [P108 P260 |F15 |Auxiliary function group |P114 P263
motor 2

F16 |Customization P117, P277 |F17 |Virtual /O function group |P119 P284
function group

F18 |Monitoring paramete|P122; P288 |F19 |Protection record group |P124; P292
group

F27 |Winding/unwinding (P126; P290|F45 |Modbus free mapping P129; P306
application macro parameter group
parameter group
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/E  Some parameters of the current series are reserved, and their readings are 0. Some opti

of parameters are reserved and settable, but this may result in abnormal operation of tl

inverter. Please avoid misuse of such parameters.

The table below providese details of the function code table.

Function
code

F00.00 to F99.99: function code number

Function
code name

Ful | name of the function code.
function code is temporarily reserved and has no practical meaning.

Parameter
description

Brief description of the function code. It is mainly divided into the follo
three types:

The value of the integral function code represents the c
parameter selection or meaning.

The ones, tens, hundredsptisands and tens of thousa
represent one option or the current meaning of the fur
code.
Each binary bit represents one option or the current me
of the function code.

Integral

Quantifier

Binary

Unit

Metric units of the function code. The units and abbreviatane as follows
Hz Hertz kW kilowatt us Microsecond
kHz Kilohertz kwh |Kilowatt-hour® ms Millisecond

% Percerft MWh

V Volt mq

A Amp mH Millihenry h
rpm rpm N AcC m
/E: %: The benchmarks are different for ghgal quantities;
kWh: Kilowatt hour, commonly known as the degree.

Second
min
h
m

s
min

Megawatt hou
Milliohm

Default
setting

Function code settings before delivery, or values after parameter rest
(F12.14=1). This is mainly described by the following three categories.
Number Refer to each power segment. The function code is
(e.g. 50.00) (the current value by default.
Depending on | The default setting of this function code varies base
the motor type [the power segments.

XXX

The default setting of this function code varies ba
the power segments and batches. 551
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Attribute

Change attribute of the function code (permission and condition of ch
as described below:

(o]

Changeable in running: The current function code car
changed in any status.

Non-changeable in running: Ehcurrent function code can k
changed except in the running status.

Readonly: The current function code cannot be change
any status.

6.2 Table of functional parameters

Function  Function code _ .. | DefaultiAttri
Parameter description Unit :
code name setting|butg
FOO0 Basic function parameter group
F00.00 |Reserved
F00 01 Drive control modgO: v/f control (VVF) 0
' of motor 1 1: speed sensorless vector control (SVC)
0: keyboard control (LOC/REM indicator:
ON)
Options of 1: tarminal control (LOC/REM indicator:
F00.02 0
command source |OFF)
2: communication control (LOC/REM
indicator: flicker)
0: terminal RUN (running) and F/R
(forward/reverse)
Options of termina 1: terminal RUN (forward) and F/R (reversg
F00.03 2: terminal RUN (foward), Xi (stop) and F/R 0
control mode
(reverse)
3: terminal RUN (running), Xi (stop) and F/
(forward/reverse)
0: digital frequency setting F00.07
I Al
Z A2
3 reserved
Options of main 4 r_eserved .
F00.04 5: high frequency pulse input (X5) 8
frequency source 4.~ o .
6: main frequency communication setting
(percentage)
7: main frequency communication setting
(direct frequency)
8: digital potentiometer setting
F00.05 Options of 0: digital frequency setting F00.07 0

auxiliary frequency,

I All
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source B

2 A2

3:reserved

4:reserved

5: high frequency pulse input (X5)

6: auxiliary frequency communication setti
(percentage)

7: auxiliary frequency communication settir
(direct frequency)

8: digital potentiometer setting

9: reserved

10: process PID

11: simple PLC

F0006

Options of
frequency source

0: main frequency source A

1: auxiliary frequency source B

2: main and auxiliary operation results

3: switching between main frequency sourg
A and auxiliary frequency source B

4: switching between main frequency sour
A andmain and auxiliary operation results
5: switching between auxiliary frequency
source B and main and auxiliary operation
results

6: auxiliary frequency source B + feedforwg
calculation (winding application)

F00.07

Digital frequency
setting

0.00 tomaximum frequency F00.16

Hz

50.00

F00.08

Options of main
and auxiliary
operation

0: main frequency source A + auxiliary
frequency source B

1: main frequency source-fauxiliary
frequency source B

2: larger value of main and auxiliary
frequency source

3: smaller value of main and auxiliary
frequency sources

4: main frequency source Aauxiliary
frequency source Bhe operation result is
greater than or equal to zero

5: main frequency source A + auxiliary
frequency source Bhe operation result is
greater than or equal to zero

F00.09

Reference options
of auxiliary
frequency source |

0: relative to he maximum frequency
1: relative to main frequency source A
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in main and
auxiliary operation
Foo.10 |SaNOfmain 1454 3000 % | 100.0
frequency source
Foo.11 |Gain ofawdliary ) o 50 % | 100.0
frequency source
Synthetic gain of
F00.12 |main and auxiliary|0.0° 300.0 % | 100.0
frequency sources
0: synthetic frequency of main and auxiliary
chamels
1: All * synthetic frequency of main and
Analog adjustment auxiliary chann_els .
F00.13 |of synthetic 2: AI2 * synthetic frequency of main and 0
frequency auxiliary channels
3:reserved
4:reserved
5: high frequency pulse (PULSE) * syntheti
frequency of main and auxiliary channels
0.00~ 650.00 (F15.13=0)
F00.14 |Accelestion time 1/0.0~6500.0 (F15.13=1) s | 15.00
0~ 65000 (F15.13=2)
0.00~650.00 (F15.13=0)
F00.15 |Deceleration time ]0.0~6500.0 (F15.13=1) s | 15.00
0~ 65000 (F15.13=2)
F00.16 | Maximum 1.00~600.00/1.0~3000.0 Hz | 50.00
frequency
0: set by F00.18
I Al
. 2 A2
Options of upper
F00.17 frgquency IirEiFt) 3: reserved 0
control 4 rgserved .
5: high frequency pulse input (X5)
6: communication setting (percentage)
7: communication setting (direct frequency
F00.18 l_Jp_per frequency |lower frequency limit FO0.19 to maximum Hz | 5000
limit frequency F00.16
F00.19 :i‘;\?{er frequency 0.00 toupper frequency limit F00.18 Hz | 0.00
F00.20 |Running direction Oj con5|s_tent.d|re<_:t|on 0
1: opposite direction
F00.21 |Reverse control 0: alow forward/reverse running 0

1: prohibit reversing
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Duration of
F00.22 |forward and reverq0.00" 650.00 s | 0.00
dead zone
1.0~ 16.0 (rated power of the inverter:
0.754.00kW)
1.0~ 10.0 (rated power of the inverter: 40
5.50~7.50kW) © '75
F00.23 |Carrier frequency 1.0~ 8.0 (rated power of inverter 11.60 kHz| and
45.00kW) below)
1.0~ 4.0 (rated power of inverter 55.00 2.0
90.00kW) ’
1.0~ 3.0 (rated power of inverter: 110.00 a
above)
Automatic 0:invalid
F00.24 |adjustment of 1:valid 1 1
carrier frequency |2:valid 2
0:invalid
Noise suppression 1: noise suppressioof carrier frequency
F00.25 : mode 1 0
of carrier frequenc|,,. . . .
2: noise suppression of carrier frequency
mode 2
£00.26 Npise suppression 1 20 Hz 1
width
0:invalid
Noise suppression 0~1Q noise suppression of carrier frequeng
F00.27 |. . mode 1 % 2
intensity o . .
0~ 4: roise suppression of g@r frequency
mode 2
Options of motor |0: parameter group of motor 1
F00.28 0
parameter group |1: parameter group of motor 2
F00.29 |User password 0~ 65535 0
Frequency 0 0.01Hz
F00.31 resolution 1: 0.1Hz (speed unit: 10rpm) 0
Power supply 0: 380V
F00.35 voltage selection |1: 440V 0
FO1 Parameter group of motor 1
0: ordinary asynchronous motor
F01.00 |Motor type 1: variablefrequency asynchronous motor 0
2: permanent magnet synchronous motor
Depeng
Rated power of ing on
F01.01 . 0.10 650.00 kw
electric notor the
motor
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type

F01.02

Rated voltage of
motor

50" 2000

Depend
ing on
the
motor

type

F01.03

Rated current of
motor

1~-60000 (rated power
0.1~6000.0 (rated power of motor:Z5kW)

Depend
ing on
the
motor

type

F01.04

Rated frequency o
motor

0.01 600.00

Hz

Depend
ing on
the
motor

type

F01.05

Rated speed

1" 60000

mm

Depend
ing on
the
motor

type

F01.06

Motor winding
connection

Depeng
ing on
the
motor

type

F01.07

Rated power facto
of motor

0.600 1.000

Depend
ing on
the
motor

type

F01.08

Motor efficiency

30.0 100.0

%

Depend
ing on
the
motor

type

F01.09

Stator resistance ¢
asynchronous
motor

1~-60000 (rated power
0.1~6000.0 (rated power of motor: > 75kW

mY

Depeng
ing on
the
motor

type
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Depend
Rotor resistance o] ing on
1~-60000 (rated power .
F01.10 |asynchronous 0.1-6000.0 (rated power of motor: > 75kW my| the
motor motor
type
Depend
Leakage inductang ing on
0.01t0600.0Q r at ed power of
FO1.11 Jof asynchronous 0.001 to 60.00Qrated power of motor: > 75 kW mH| the
motor motor
type
Depen
FO1.12 cl\ﬁu;:a:ulcnh?gﬁ?unsc Jo1t060000(ed power of |, 0(:1mtﬁe
' y 0.01 to 600.0@rated power of motor: > 75 kW)
motor motor
type
No-load excitation Ei)r?pi?lc
F01.13 current of 0.01t0600.00 r at ed power of A t?1e
' asynchronous 0.1 to 6000.@rated power of motor: 25 kW) motor
motor
type
Flux weakening
Fo1.14 |SOefficient 10Fy4 65 100.00 % | 87.00
asynchronous
motor
Flux weakening
Fo1.15 |COefMcient 20F 1,4 55_100.00 % | 80.00
asynchronous
motor
Flux weakening
Fo1.16 |Ccoefficient 30f 114 5o~ 100.00 % | 75.00
asynchionous
motor
Flux weakening
Fox.17 |coefficientdol 1,4 65 100.00 % | 72.00
asynchronous
motor
Flux weakening
Fo1.1g |coefMcient Sof 145 50~ 100.00 % | 70.00
asynchronous
motor
F01.19 Stator resistance1~6 0000 (rated power my IiDnepgrr:c
' synchronous moto|0.1 to 6000.0 (rated power of motor: > 75 Kk t?]e
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motor
type
Depend
d-axis inductance ing on
0.01t0600.0¢r at ed power of
F01.20 |of synchronous 0.001 to 60.00Qrated power of motor 75 kW) mH| the
motor motor
type
Depend
g-axis inductance 0. 01-600. 00 fated ing on
F01.21 |of synchronous 0.001~60.000 (rated power(of motor: > 75§ ™1 the
motor motor
type
Counter I?epenc
electranotive force|10.0~ 2000.0 (counter electromotive force ing on
F01.22 \Y the
of synchronous |rated speed)
motor motor
type
Initial electrical
F01.23 |angle of 0.0~ 359.9 (valid for synchronous motor)
synchronous moto
00: no operation
01: static seHearning of asynchronous mot
02: rotation seHearning of asynchronous
motor
F01.34 Motor parameter 03: inertia sellearning of asynchronous 00
sef-learning motor
11: static seHearning of synchronous moto
12: rotary seHlearning of synchnoous motor
13: encoder seliearning of synchronous
motor
F02 Input terminal function group
Options of X1 0: no function
F02.00 |digital input 1: terminal running (RUN) 1
function 2: running direction (F/R)
Options of X2 3: stop control in threéne operation
F02.01 |digital input 4: forward jog (FIOG) 2
function 5: reverse jog (RJOG)
Options of X3 6: terminal UP
F02.02 |digital input 7: terminal DOWN 11
function 8: clear UP/DOWN offset
Options of X4 9: free stop
F02.03 |digital input 10: reset protection 12
function 11: multisegment speed terminal 1
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F02.04

Options of X5
digital input
function

F02.07

Options of Al1
digital input
function

F02.08

Options of Al2
digital input
function

12: multrsegment speed terminal 2
13: multrsegment speed terminal 3
14: multrsegment geed terminal 4

13

15: multisegment PID terminal 1
16: multisegment PID terminal 2
17: multisegment torque terminal 1

18: multrsegment torque terminal 2

19: acceleration and deceleration time
terminal 1

20: acceleration and deceleration time
terminal 2

21: acceleration and deceleration prohibitio
22: operation pause

23: external protection input

24: switching of RUN command to keyboar
25: switching of RUN command to
communication

26: frequency source switching

27: clearing of regular running time

28: speed control/torque control switching
29: torque control prohibition

30: motor 1/motor 2 switching

31: resetting of simple PLC status (running
from the first segment, with the running tim
cleared)

32: simple PLC time pause (keep running 4
current segment)

33: reserved

34: counter input (
35:highs peed count inp
valid for X5)

36: count clearing

37: 1l ength counter

38: High-speed length counting input
(O0100kHz, only vali
39:reset length (clear by meter)

40:pul se input (0100kH
41: process PID pause

42: process PID integral pause

43: PID parameter switching

44: PID positive/negative switching
45: stop and DC braking

46: DC braking at stop

47: immediate DC braking
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48: fastest deceleration $top

49: reserved

50: external stop

51: switching of main frequency source to
digital frequency setting

52: switching of main frequency source to 4
53: switching of main frequency source to A
54:reserved

55: switching of main frequency source to
high-frequency pulse input

56: switching of main frequency source to
communication setting

57: inverter enabling

58: prohibit reversing and prohibit enabling
68: disable reversal

69: prohibit reversing

70: input terminal expansion

121:external material cutoffignal
122:wiring detection signal

123:brake reset terminal

D7 |D6|D5|D4| D3 | D2 | D1 DO

* ¥ ] | X5 X4 | X3 | X2 X1

Positive/negative 0. ive loai lid in the closed
F02.15 |logic 1 of digital - Positive fogic, valid In the close 00000
input terminal state/m\(alld m_tht_a open _state
1: negative logic, invalid in the closed
state/valid in the open state
D7 |D6|D5| D4 D3| D2 | D1 DO
. R |AI2| AL
Positive/negative 0. e loal idinthe closed
F02.16 |logic 2 of digital |2 POStive logic, valid in the close 00
input terminal statelln\(alld |n_th§ open ;tate
1: negative logic, invalid in the closed
state/valid in the open state
Filtering times of
F02.17 |digital input 0~100, 0: no filtering; n: sampling every n n 2
terminal
F0218 |X1 valid delay timg0.000-30.000 0.000 | O
F02.19 ;(;é”va“d delay |5 000-30.000 0.000 | &
F02.20 |X2 valid delay time0.000-30.000 0.000 | 6
F02.21 ;(rié”"a“d delay 14 000-30.000 0.000 | &
F02.22 |X3 valid delay time0.000-30.000 0.000| 6
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X3 invalid delay

F02.23 |.. 0.000-30.000 s | 0.000| o
time
F02.24 | X4 valid delay timg0.000-30.000 s | 0.000| 0
F02.25 i:r‘;é”va"d delay 14 000-30.000 s | 0.000| &
F02.26 Minimum input 0.00 to maximum input pulse frequency khz| 0.00 | &
pulse frequency |F02.28
Foz.z |MInIMuminput 1, 156 0~ +100.0 % | 00 |8
setting
Fo2.28 |Maximuminput -\ 51 100,00 kHz| 50.00 | &
pulse frequency
F02.29 |MaXIMumInput 1, 165 0~ +100.0 % | 100.0| &
setting
Fo2.30 |Pulse inputfilterinds 55 10,00 s | 0105
time
Ones place: All
0: analog input
Ontions of analo 1: digital input (O below 1V, 1 above 3V, t
F02.31 |. P . 9 same as last time unde3Y) 00B
input function )
Tens place: Al2
0: analog input
1: digital input (the same as above)
Ones place: Options of Aldurve
O: curve 1
1: curve 2
2:curve 3
F02 32 thlons of analog |3: curve 4 _ 10
input curve Tens place: Al2 curve selection
O:curve 1
1: curve 2
2:curve 3
3:curve 4
F02.33 |MINIMUMINPULOT | 15 ko5 35 v | o010 |5
curve 1
F02.34 |MinImuminput 1, 456 6 +100.0 % | 00 |6

setting of curve 1
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Maximum input of

F02.35 -10~10.00V v | 990
curve 1

Fo2.36 [Maximuminput 646 11600 % | 100.0
setting of curve 1

Foz.37 |Minimum inputof | , 5 55\, Foo 39 v | 010
curve 2

Fo2.3g |Minimuminput 1.5 6 11000 % | 0.0
setting of curve 2

F02.39 |Maximumimputof | o, 3716 oy vV | 9.90
curve 2

F02.40 [Maximuminput 66449000 % | 100.0
setting of curve 2

Fo2.41 |Minimuminputof |, o6y Fo2.43 v | 010
curve 3

F02.42 [Minimuminput . o566 41000 % | 0.0
setting of curve 3

Fo2.43 | MPutofinflection 1o, ) ros 45 v | 250
point 1 of curve 3
Input setting of

F02.44 |inflection point 1 0{7 100.0~ +100.0 % | 25.0
curve 3

Fo2.45 |INPutofinflection \ oo, 4o o5 47 v | 7.50
point 2 of curve 3
Input setting of

F02.46 |inflection point 2 0{7 100.0 ~+100.0 % | 75.0
curve 3

Fo2.47 MaXimuminputof) ., 4= 16 09 v | 9.90
curve 3

Fo2.4g MaXimuminput 1.0 0 100.0 % | 100.0
setting of curve 3

Fo2.49 |Minimuminputof | ;g 56 rop 51 v | -9.90
curve 4

Fo2.50 |Minimuminput 1.0 6 4100.0 % |-100.0
setting of curve 4

Foz.51 |INPutofinflection \ oo, 4o o253 VvV | -5.00
point 1 of curve 4
Input setting of

F02.52 |inflection point 1 0{i 100.0~ +100.0 % | -50.0
curve 4

Foz.53 |InPutofinflection \ oo, o1 o) 55 v | 5.00
point 2 of curve 4

Fo2.54 |INPULSEting of L1050 1100.0 % | 50.0

inflection point 2 of
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curve 4
Fo2.55 [Maximuminputof |, 5516 09 v | 9.90 |5
curve 4
F02.56 [MaXImum INPUt 45 6 11000 % | 100.0 | &
setting of curve 4
F02.57 |All filtering time |0.00~ 10.00 s | 010 | ©
F02.58 |Al2 filtering time |0.00~10.00 s | 010 | ©
F02.60 |Reserved
F02.61 |AD hysteresis cod{2 ~ 50 2 3
Selection of analog 0: 0~10V
F02.62 input A1 type 13:-10~10V 0
4: 0~5V
0: 0~10V
Selection of analo¢1: 4~20mA
F02.63 input Al2 type 2: 0~20mA 0
4: 0~5V
Selection of Al2
F0266 |current input 0: 500q 0
: 1: 2500q
impedance
FO3 Output terminal function group
Options of Y1 0: no output 3
F03.00 output function 1: inverter running (RUN) !
2: up to output frequency (FAR)
3: output frequency detection FDT1
4: outputfrequency detection FDT2
5: reverse running (REV)
6: jog
7: inverter protection
8: inverter ready to run (READY)
9: reach the upper frequency limit
10: reach the lower frequency limit
Options of R1 11: valid current limit
F03.02 |output function  |12: valid overvoltage stall 7 3
(EA-EB-EC) 13: complete simpl@LC cycle

14.
15:

reach the set count value
reach the specified count value

16:length reached (in meters)

17:

motor overload pralarm

18: inverter overheat pra@arm

19:
20:

reach the upper limit of PID feedback
reach the lower limit of PID feedback

21:analog level detection ADT1
22: analog level detection ADT2
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24: undervoltage state

26: up to the set time

27: zerespeed running

38: off-load

47: PLC output

67: brake control

68: material cutoff detection output
69: FDT1 lower limit (pulse)

70: FDT2 lowedimit (pulse)

71: FDT1 lower limit (pulse, invalid in JOG
72: FDT2 lower limit (pulse, invalid in JOG

73: output overcurrent

D7 | D6 |D5| D4 | D3 | D2 | D1 | DO

Options of output

* * * * * Rl * Yl

%|
F03.05 signal type 0: level 0’0
1: single pulse
D7 | D6 |D5| D4 | D3 | D2 | D1 | DO
. . * I * | RL| * Y1
Positive/negative 0. ive loai lidin the closed
F03.06 |logic of digital - positive fogic, valid In the close 0%0
output state/invalid in the open state
1: Negative logicinvalid in the closed
state/valid in the open state
D7 |D6|D5|D4| D3 | D2 | D1 DO
RE|FDT|FDT
* o F FAR |RUN
Fo3.0g |Output status v] 2|1 00000
control in jog —
0: valid in jogging
1: invalid in jogging
F03.09 |Y1 valid delay timg0.000 30.000 0.000
Foa.10 |YLinvaliddelay |, 545 30000 0.000
time
F03.13 |R1 valid delay tim¢0.000 30.000 0.000
F03.14 En%le'“"a"d delay 15,000 30.000 0.000
Fo3.17 |Single pulsetime 4, 541 30,000 0.250
Y1 output
Fo3.19 [Single pulse time ¢, 541 30 500 0.250
R1 ouput
0: running frequency (absolute value)
F03.21 Options of analog |1: set frequency (absolute value) 0

output M1

2: output torque (absolute value)
3: set torque (absolute value)
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4: output current

5: output voltage

6: bus voltage

7: ouput power

g8 All

g9 A2

12: high-frequency pulse input (with 100%
corresponding to 100.00kHz)
13: communication setting 1
14: count value

15: length value

16: PID output

18: PID feedback

19: PID setting

30: communication setting 2

F03.27 |M1 output bis -100.0 100.0 % | 0.0
F03.28 |M1 output gain  |-10.000 10.000 1.000
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Control logic 00
F03.31 |options of PLC * * * * * R1| * | Y1 000
output terminal
0: no autput
1: output
Selection of analog 0-0~10V
F03.34 output M1 tvpe 11: 4~20mA 0
P YPE 1. 0~20mA
F04 Start/stop control parameter group
0: direct start
FO4. h .
04.00 | Startup method 1: start of speed tracking 0
F04.01 |Start frequency |0.00~ 10.00 Hz | 0.00
Foa.0p |t IrEqUENCY 1, 4, 60.00, 0.00 is invalid s | 0.00
hold time
Fo4.03 |Starting currentof | 1 56 4 (100.0 = Rated current of motol % | 100.0
DC braking
Foa.04 |StBMINGtiMe 0F DA oy 54 60 0.00: invalid s | 0.00

braking
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Fo4.06 |- SXCR1ON 154 65000 (100.0 = ndoad current) % | 100.0
current
F04.0¢r |Preexcitation time|0.00~ 10.00 s | 0.10
Ones placetracking start frequency
0: maximum frequency
1: stop frequency
F04.08 Speed tracking  |2: power frequenpy o 0
mode Tens placeselection of search direction
0: search only in command direction
1: search n the opposite direction if the spe
cannot be found in the command direction
F04.10 Deceleration tl.me 01~200 s 20
of speed tracking
F04.11 Speed tracking 30.0—- 150.0 (100.0 = rated current of % | 500
current inverter)
Foa.12 |oPeedlracking |4 56 1600 1.00
compensation gair|
0: linear acceleration and deceleration
. 1: acceleration and deceleration of continu
Acceleration and
F04.14 deceleration mode S curve 0
2: acceleration and deceleration of intermit
S curve
Starting time of S {0.00~30.00(F15.13=0)
F04.15 |curvein 0.0~300.0(F15.13=1) s | 1.00
acceleration 0~3000(F15.13=2)
Ending time of S {0.00~30.00(F15.13=0)
F04.16 |curvein 0.0~300.0(F15.13=1) s | 1.00
acceleration 0~3000(F15.13=2)
Starting time of S |{0.00~30.00(F15.13=0)
F04.17 |curvein 0.0~300.0(F15.13=1) s | 1.00
deceleration 0~3000(F15.13=2)
Ending tme of S {0.00~30.00(F15.13=0)
F04.18 |curvein 0.0~300.0(F15.13=1) s | 1.00
deceleration 0~3000(F15.13=2)
F04.19 |Stop mode 0: slow down to stop 0
1: free stop
F04.20 Starting frequency 0.0(Hz to maximum frequency F00.16 Hz | 0.00

of DC braking in
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stop

DC braking curreni

F04.21 in stop 0.0 100.0 (100.0 = Rated current of motof % | 50.0%
Foa.22 |PC braking timein , s 54 60 0.00: invalid s | 0.00
stop
Demagnetization
F04.23 |time for DC 0.00~ 30.00 S 0.50
braking in stop
F04.24 |Flux braking gain |100~150 (100: no flux braking) 100
Start mode after |0: start according to FO4.00 setting mode
F04.26 . . 0
protection/free stoj 1: start of speed tracking
Second 0: Nat required for confirmation
F04.27 confl_rmatlon of 1: to be cor_lflrmed . _ 0
terminal start 2: Not required for confirmationf mode
command 2(also not required during fault reset)
L ffecti L .
Fo4. |-OWestellecve 4 5y 5000 0.00 function invalid Hz | 0.00
output frequency
Z heck
Fo4.29 | 2870 speed check|, o, 5 4o Hz | 0.25
frequency
Initial magnetic
0: Invalid
F04.30 pole search mode 0
of synchronous  |1: Mode 1
motor
F05 V/F control parameter group
0: straight line V/F
1: multi-point broken line V/F
2: 1.3power V/F
3: 1.7power V/IF
. 4: square V/IF
F05.00 V/F curve setting 5: vf complete separation mode (Ud =0, U 0
K * t = voltage of separation voltage source
6: vf semiseparation mode (Ud =0, Ug = K
t = F/Fe * 2 * voltage of separation voltage
source)
Fos.01 |requency pointFly 54 ros o3 Hz | 0.50

of multi-point VF
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Voltage point V1 of

' _ o
F05.02 multi-point VF 0.0 100.0 (100.0 = Rated voltage) % 1.0
F05.03 | reauency pointFqg o1 o5 05 Hz | 2.00
of multi-point VF
F05.04 |VOltage pointV2.olg 4 444 % | 4.0
multi-point VF
F05.05 Freque.ncy. poit F3|F05.03 to rated frequency of motor (referer Hz | 5.00
of multi-point VF  |frequency)
F05.06 | VO1taGE POINtV3 0} 144 ¢ % | 10.0
multi-point VF
0: digital setting of VF separation voltage
I Al
\oltage source of (2 Al2
F05.07 |VF separation 4: high-frequency pulse (X5) 0
mode 5 PID
6: communication setting
note: 100% is the rated voltage of the motg
Digital setting of
F05.08 |VF separation 0.0~100.0 (100.0 = rated voltage of motor) | % 0.0
voltage
Fo5.09 |RISEUMeOfVE 14 556600 s | 2.00
separation voltage
Compensation gail
F05.10 |of V/F stator 0.00~200.00 % | 100.00
voltage drop
Fos.1 |VFSiP 1500~ 200.00 % |100.00
compensation gair|
Fos.12 |V/F stipfitering 4 55 10.00 s | 1.00
time
Fos.13 (Oscllation 1414000 100
suppression gain
Oscillation
F05.14 |suppression cutoff|0.00~600.00 Hz | 55.00
frequency
F05.15 |Droop control 4 451600 Hz | 0.00
frequency
F05.16 |Energy saving ratg0.00~ 50.00 % | 0.00
F5.17 |ENeM9Y SaVing 1y 9 60,00 s | 5.00

action time
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Flux conpensation

F05.18 |gain of 0.00~500.00 % | 0.00
synchronous moto
Filtering time

Fos.19 |onstantoffiux 14 g5 1409 s | 050
compensation of
synchronous moto
Change rate of VF

F05.20 |separate power |-500.0~+500.0 % 0.0
supply setting

FO6 Vector control parameter group
Speed proportiona

F06.00 |gain 0.00~100.00 12.00
ASR_P1
Speed integral timy

F06.01 |constant 8888320051?‘3 ral s | 0.200
ASR_T1 Rt 9
Speed proportiona

F06.02 |gain 0.00~100.00 8.00
ASR_P2
Speed integral timy

F06.03 |corstant 8888320031?‘3 ral s | 0.300
ASR_T2 OO0 9

F06.04 Switching 0.00 to switching frequency 2 Hz | 5.00
frequency 1

F06.05 Switching Switching frequency 1 to maximum freque Hz | 10.00
frequency 2 F00.16

Fo6.06 |NO-10ad current |5 6300 % | 100.0
gain
Filtering time

F06.07 |constant of speed |0.000~0.100 s | 0.001
loop output

F06.08 ;/zicrfor control slip | 56 00~ 200.00 % |100.00

0: set by F06.10 and F06.11
o 1: All

Upper limit source|o. pj2

F06.09 |selection of speed 0

control torque

3: reserved
4: reserved

5: communication setting (percentage)
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6: The larger of Al1 and Al2
7: The smaller of All and Al2

Upper limit of

F06.10 |speed control mot{0.0~250.0 % | 165.0
torque
Upper limit of

F06.11 |speed control brak0.0~250.0 % | 165.0
torque
Excitation current

F06.12 |proportional gain |0.00~100.00 0.50
ACR-P1
Excitation current

F06.13 integral time 0.00.600._00 ms | 10.00
constant 0.00: no integral
ACR-T1
Torque current

F06.14 |proportional gain |0.00~100.00 0.50
ACR-P2
Torque current

F06.15 integral time 0.00.~ GOQ.OO ms | 10.00
constant 0.00: no integral
ACR-T2
svC 0: braking

F06.17 |zerofrequency 1: not processed 2
processing 2: seal the tube
SVC 50.0~400.0 (100.0 is the nlwad current of

F06.18 |zerofrequency : ' ' % | 100.0

. the motor)

braking current

Foe.20 |VOhage _o~100 % | 0
feedforward gain

0:invalid

F06.21 Flux weakgnlng 1: direct calculation 2

control options
2: automatic adjustment

Fo6.22 |luxweakening 124 4 100.@ % | 95.00
voltage
Maximum field

F06.23 weakening current{0.0~ 150.0 (100.0 is the rated current of th % | 1000

of synchronous

motor

motor)
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F06.24

Proportional gain
of flux weakening
regulator

0.00~10.00

0.50

F06.25

Integral time of
flux weakening
reguator

0.01~60.00

2.00

F06.26

MTPA control
option of
synchronous moto

0: invalid
1: valid

F06.27

Self-learning gain
at initial position

0~200

%

100

F06.28

Frequency of low
frequency band of
injection current

0.00~ 100.00 (100.00 is theated frequency
of the motor)

%

10.00

F06.29

Injection current of
low frequency ban|

0.0~60.0 (100.0 is the rated current of the
motor)

%

20.0

40.0F

16.00=
2)

F06.30

Regulator gain of
low frequency ban|
of injection current|

0.00~10.00

0.50

F0631

Regulator integral
time of low
frequency band of
injection current

0.00~300.00

ms

10.00

F06.32

Frequency of high
frequency band of
injection current

0.00~100.00 (100.00 is the rated frequeng
of the motor)

%

20.00

F06.33

Injection current of
high frequency
band

0.0~ 30.0 (100.0 is the rated current of the
motor)

%

8.0

F06.34

Regulator gain of
high frequency
band of injection
current

0.00~10.00

0.50

F06.35

Regulator integral
time of high
frequency band of
injection current

0.00~ 30000

ms

10.00

F06.36

Magnetic saturatio
coefficient of

synchronous moto

0.00~1.00

0.75
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F06.37

Stiffness coefficien
of speed loop

0~20

12

F06.38

Gain coefficient of
sliding mode of
synchronous moto

1.00~-3.70

3.50

F06.39

Error width of
sliding mode of
synchronous moto

0.005~0.100

0.100

F06.40

Amplitude of
injected reactive
current of
synchronous moto

0.0~20.0

%

10.0

F06.41

Openloop
low-frequency
processing of
synchronous moto

0: VF
1. IF
2: IF in start and VF in stop

F06.42

Openloop
low-frequency
processing range (¢
synchronous moto

0.0~50.0

%

8.0

F06.43

IF injection current

0.0~600.0

%

50.0

F06.44

Time constant of
pull-in current of
magnetic pole

0.0~6000.0

ms

1.0

F06.45

Initial lead angle of
magnetic pole

00~359.9

30.0

F06.46

Speed tracking
proportional gain o
synchronous moto

0.00~10.00

1.00

F06.47

Speed tracking
integral gain of
synchronous moto

0.00~10.00

1.00

F06.48

Filtering time
constant of speed
tracking of
synchronous moto

0.00~10.00

ms

0.40

F06.49

Speed tracking
control intensity of
synchronous moto

1.0~100.0

5.0

F06.50

Speed tracking

control threshold o

0.00~10.00

0.20
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synchronous moto

Rise time of
Foe.51 |Mectedactive 1o 10 4 090 s | 0.020
current of
synchronous moto
Low-speed
correction factor of
F06.76 |stator resistor of |10.0~500.0 % | 100.0
asynchronous
motor
Low speed
correction factor of
F06.77 |rotor resistor of |10.0~500.0 % | 100.0
asynchronous
motor
Slip gain switching
Fo6.7g |freguency of 0.10~ Fmax Hz | 5.00
asynchronous
motor
FO682 Udc filtering time |[0" 1500.0 ms| 2.0
constant
FO7 Protection function setting group
E20| * |E13|EO6| * |EO4|EO07|EO08 .
F07.00 |Protection shield - - 8 0
0: valid protection 0*000
1: shielded protection
Fo7.01 |Motoroverload 1,5 14 09 1.00
protection gain
Motor overload
F07.02 |prealarm 50~ 100 % 80
coefficient
Ones placeinstantaneous stop/stop
function options
0: invalid
F07.06 Bus voltage contrg 1: deceleration 10

options

2: deceleration to stop

Tens placeovervoltage stall function option
0:invalid

1: valid
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Voltage of 131.0
F07.07 |overvoltage stall |110.0~ 150.0 (380V, 100.0=537V) % X
(703V)
control
Instantaneous .
F07.08 |stop/nestop 60.0 to nstantageous stop/ygtop recovery % | 76.0
; voltage (100.0 = standard bus voltage)
operating voltage
Instantaneous . .
F07.09 |stop/nestop instantaneous stop/tstop operating voltage % | 86.0
to 100.0
recovery voltage
Check time for
F07.10 | MStantaneous 14 4 100.00 s | 050
stop/nestop
recoveryvoltage
Current limit O-invalid
F07.11 control 1: limit mode 1 2
2: limit mode 2
F07.12 |Current limit level |20.0180.0(100.0 = the rated current of invg % | 150.0
F07.13 QUI.Ck current limit|0: mvghd 0
options 1: valid
F07.14 |Protection retries |0-20; 0: Disable protection retry 0
Options of digital | .. .
FO07.15 |output action in Oj no gctlon 0
. . 1: action
protection retries
Fo7.16 |Mervalof 4 61~30.00 s | 050
protection retries
Fo7.17 |Restorationtime o/ 5, _ 34 g9 s | 10.00
protedion retries
Act " ; EO8| * |EO7| * |EO02|EO6|EQ05| EO4 0
Fo7.1g |Action pp ion 0 | *0
protection 0: allow protection retry *
. . 0000
1: disable protection retry
Act tion 1 of E21|E16|E15|E14|E13| * |EQ08|EO7 000
Fo7.19 |Action gp ion1lo
protection 0: free stop 00*00
1: stop according to stop mode
Fo7.20 |ACtion option 2of | g E27 * E23 00%0
protection
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0: free stop
1: stop according to stop mode

Options of load log

0: invalid

FO7.21 protection 1: valid 0
F07.22 Load loss detectiol 0.0~ 100.0 % | 200
leve
F07.23 IToad loss detectiol 0.0~60.0 S 10
time
0: trip protection, free stop
Options of load log , ., . . .
F07.24 protection action 1: trip protection, stop according to stop m(g 1
2: continue to run, with DO status output
Motor overspeed |0.0~50.0 (reference: maximum frequency|
F07.25 detection level F00.16) % | 200
F07.26 Motor_over_speed 0.0~ GQ.O, 0.0: disable motor overspeed S 10
detection time protection
0: invalid
F07.27 |AVR function 1: valid 1
2: automatic
F07.28 Stall p.rotegtlon 0.0~6000.(0.0: no stalprotection detection) s 0.0
detection time
Fo7.29 |Stall control 0~100 % | 20
intensity
Instantaneous
F07.30 |stop/nastop 0.00~ 300.00 s | 20.00
deceleration time
. . E10| E13|E15|E16| * |E19|E20| *
Action option 2 of 000
F07.32 . X
protection 0: allow protection retry 00000
1: disable protection retry
* * * * * * | EQ9| E17
1 1 *kkk
F07.% Action pptlon 3 of | "
protection 0: allow protection retry 00
1: disable protection retry
Save the initial
Fo7.37 |voltage during 15 5 100.0 % | 76.0

poweroff
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Poweron read and

F07.38 | 60.0 100.0 % | 86.0
judge the voltage
Poweron read

Fo7.39 |ludgmentdelay 14 100,00 s | 5.00
time
Steadystate

Fo7.40 |Undenvoltage 5. o0 ms| 20
judgment delay
time
Shortcircuit the

F07.42 |9round tojudge thig 5 1000 % | 20
setting value of
the current

F08 Multi -segment speed and simple PLC

F08.00 Multi-segment 0.00 to maximum frequency F00.16 Hz | 0.00
speed 1

F08.01 Multi-segment 0.00 to maximum frequency F00.16 Hz | 5.00
speed 2

F08.02 Multi-segment 0.00 to maximum frequency F00.16 Hz | 10.00
speed 3

F08.03 Multi-segment 0.00 to maximum frequency F00.16 Hz | 15.00
speed 4

F08.04 Multi-segment 0.00 to maximum frequency F00.16 Hz | 20.00
speed 5

F08.05 Multi-segment 0.00 to maximum frequency F00.16 Hz | 25.00
speed 6

Fos.06 |Multi-segment 1 45 15 maximum frequency F00.16 Hz | 30.00
speed 7

Fog.o7 |Multi-segment 1 1 16 maximum frequency F00.16 Hz | 35.00
speed 8

Fog.0g [Mulli-segment |4 54 1 maximum frequency F00.16 Hz | 40.00
speed 9

F08.09 |Multi-speed 10  |0.00 to maximum frequency F00.16 Hz | 45.00

95




User Manual of EM730 Series Inverter

Multi-segment

F08.10 0.00 to maximum frequency F00.16 Hz | 50.00
speed 11
Fog.11 [Multi-segment 14 44 1) maximum frequency F00.16 Hz | 50.00
speed 12
Fog.12 [Multi-segment |4 4 ) maximum frequency F00.16 Hz | 50.00
speed 13
Fog.13 [Multi-segment |4 4 4 maximum frequency F00.16 Hz | 50.00
speed 14
Fog.14 [Multi-segment 4 4 ) maximum frequency F00.16 Hz | 50.00
speed 15
0: stop after a single run
. 1: stop after a limited number of cycles
F08.15 Slmple PLC 2: run at the last segment after a limited 0
running mode
number of cycles
3: continuous cycles
F08.16 Limited number of 1 ~10000 1
cycles
Ones plae: stop memory options
0: no memory (from the first segment)
Simple PLC 1: memory (from the moment of stop)
F08.17 . ; 0
memory options | Tens placepowerdown memory options
0: no memory (from the first segment)
1: memory (from the powedown moment)
F08.18 Slmple PLC time 0 S _(secn_d) 0
unit 1: min (minute)
Ones placerunning direction options
0: forward
1: reverse
. . |Tens placeacceleration and deceleration tir]
F08.19 f:ttr':gn‘:f the first | tions 0
9 0: acceleration and deceleration time 1
1: acceleration and deceleration tithe
2: acceleration and deceleration time 3
3: acceleration and deceleration time 4
Fog.20 |Running time ofthi , _ 5400 S 150
first segment min
Ones placerunning direction options
. 0: forward
F08.21 Setting of the 1: reverse 0

second segment

Tens placeacceleration and deceleration tir]

options
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0: acceleration and deceleration time 1
1: acceleration and deceleration time 2
2: acceleration and deceleration time 3
3: acceleration and deceleration time 4

Fog.22 [Runningtime ofthi, o ¢ o S| 50
secmd segment min
Ones placerunning direction options
0: forward
1: reverse
Setting of the third Teqs placeacceleration and deceleration tin
F08.23 segment options 0
0: acceleration and deceleration time 1
1: acceleration and deeehtion time 2
2: acceleration and deceleration time 3
3: acceleration and deceleration time 4
Fog.24 [Running time of thi() 5 ¢ o S'1 50
third segment min
Ones placerunning direction options
0: forward
1: reverse
Setting of the Ten_s placeacceleration and deceleration tir
F08.25 fourth segment options 0
0: acceleration and deceleration time 1
1: acceleration and deceleration time 2
2: acceleration and deceleration time 3
3: acceleration and deceleration time 4
Fog.26 |Running timeofthe o g o S| 50
fourth segment min
Ones placerunning direction options
0: forward
1: reverse
Setting of the fifth Ten§ placeacceleration and deceleration tir
F08.27 segment options 0
0: acceleration and deceleration time 1
1: acceleratin and deceleration time 2
2: acceleration and deceleration time 3
3: acceleration and deceleration time 4
Fog.2g [Running time of thi, o ¢ o 'l 50
fifth segment min
08,25 Setting of the sixth gnfii,\?;?gerunmng direction options 0

segment

1: reverse
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Tens placeacceleration and deceleration tin
options

0: acceleration and deceleration time 1
1: acceleration and deceleration time 2
2: acceleration and deceleration time 3
3: acceleration and deceleration time 4

F08.30

Running time of thy
sixth segment

0.0~ 6000.0

s/
min

5.0

F08.31

Setting of the
seventh segment

Ones placerunning direction options
0: forward

1: reverse

Tens placeacceleration and deceleration tir]
options

0: acceleration and deceleration time 1
1: acceleration and deceleration time 2
2: acceleration and deceleration time 3
3: acceleration and deceleration time 4

F08.32

Running time of th|
seventh segment

0.0~6000.0

s/
min

5.0

F08.33

Setting of the
eighth segment

Ones placerunning drection options

0: forward

1: reverse

Tens placeacceleration and deceleration tir]
options

0: acceleration and deceleration time 1

1: acceleration and deceleration time 2

2: acceleration and deceleration time 3

3: acceleration and deceleration time 4

F08.34

Running time of thi
eighth segment

0.0~6000.0

s/
min

5.0

F08.35

Setting of the ninth
segment

Ones placerunning direction options

0: forward

1: reverse

Tens placeacceleration and deceleration tir]
options

0: acceleration and decel&oam time 1

1: acceleration and deceleration time 2

2: acceleration and deceleration time 3

3: acceleration and deceleration time 4

F08.36

Running time of thi

ninth segment

0.0~ 6000.0

s/
min

5.0
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F08.37

Setting of the tent
segment

Ones placerunning direction options

0: forward

1: reverse

Tens placeacceleration and deceleration tir|
options

0: acceleration and deceleration time 1

1: acceleration and deceleration time 2

2: acceleration and deceleration time 3

3: acceleration and decel&om time 4

F08.38

Running time of th|
tenth segment

0.0~6000.0

s/
min

5.0

F08.39

Setting of the
eleventh segment

Ones placerunning direction options

0: forward

1: reverse

Tens placeacceleration and deceleration tir|
options

0: acceleratiornd deceleration time 1

1: acceleration and deceleration time 2

2: acceleration and deceleration time 3

3: acceleration and deceleration time 4

F08.40

Running time of thi
eleventh segment

0.0~6000.0

s/
min

5.0

F08.41

Setting of the
twelfth segment

Ones placerunning direction options

0: forward

1: reverse

Tens placeacceleration and deceleration tir]
options

0: acceleration and deceleration time 1

1: acceleration and deceleration time 2

2: acceleration and deceleration time 3

3: acceleation and deceleration time 4

F08.42

Running time of thi
twelfth segment

0.0~6000.0

s/
min

5.0

F08.43

Setting of the
thirteenth segment

Ones placerunning direction options

0: forward

1: reverse

Tens placeacceleration and deceleration tir

options

0: acceleration and deceleration time 1
acceleration and deceleration time 2

1:
2: acceleration and deceleration time 3
3: acceleration and deceleration time 4
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F08.44

Running time of thi
thirteenth segment

0.0~6000.0

s/
min

5.0

F08.45

Setting of the
fourteenth segmer

Ones placerunning direction options

0: forward

1: reverse

Tens placeacceleration and deceleration tir|
options

0: acceleration and deceleration time 1

1: acceleration and deceleration time 2

2: acceleration and ddeeation time 3

3: acceleration and deceleration time 4

F08.46

Running time of th|
fourteenth segmer

0.0~6000.0

s/
min

5.0

F08.47

Setting of the
fifteenth segment

Ones placerunning direction options
0: forward

1: reverse

Tens placeaccelerntion and deceleration tin
options

0: acceleration and deceleration time 1
1: acceleration and deceleration time 2
2: acceleration and deceleration time 3
3: acceleration and deceleration time 4

F08.48

Running time of thi
fifteenth segment

0.0~6000.0

s/
min

5.0

FO9

PID function group

F09.00

PID setting source

digital PID setting
All

Al2

reserved

PULSE, higkfrequency pulse (X5)
communication setting

F09.01

Digital PID setting

0:
1:
2:
3:
4:reserved
5:
6:
0.

0 to PID setting feedbackrmge F09.03

0.0

F09.02

PID feedback
source

All

Al2

:reserved

:reserved

: PULSE, higkfrequency pulse (X5)

: communication setting
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PID setting

F09.03 0.1~6000.0 100.0
feedback range
PID positive and 0° positive
F09.04 |negative action : P . 0
. 1: negative
selectin
F09.05 |Proportional gain 10.00~ 100.00 0.40
F09.06 |Integral time 1 0.000~ 30.000, 0.000: no integral s | 2.000
F09.07 |Differential time 1 |0.000~ 30.000 ms | 0.000
F09.08 |Proportional gain 40.00~ 100.00 0.40
F09.09 |Integral time 2 0.000~ 30.000, 0.000: no integral s | 2.000
F09.10 |Differential time 2 |0.000~ 30.000 ms | 0.000
PID parameter  |0- N0 Switching .
S 1: switching via digital input terminal
F09.11 |switching : ; Y ) L 0
. 2: automatic switching according deviation
conditions : . o
3: automatic switching by frequency
PID parameter
F09.12 |switching deviatior|0.00~ F09.13 % | 20.00
1
PID parameter
F09.13 |switching deviatior|F09.12~ 100.00 % | 80.00
2
F09.14 |Initial PID value [0.00~100.00 % | 0.00
Fog.15 |P'Dinitialvalue 4 oy 656 09 s | 0.00
holding time
F09.16 |UPPErIimitofPID |\ g 17 100.0 % | 100.0
output
Fog.17 |-oWerlimitof PID |y 55 6 rg 16 % | 0.0
output
F09.18 |PID deviation limit|0.00~100.00 (0.00: invalid) % | 0.00
Fog.1g |7 D differential 4 451 00.00 % | 5.00

limit

101




User Manual of EM730 Series Inverter

PID integral o — i -
F09.20 |separation géocz);él(t)g.r(]))o (100.00% = invalid integral % | 100.00
threshold P
Fo9.21 |10 SN change 4 400-30.000 s | 0.000
Fog.22 |PIP feedback 4, 53430 000 s | 0.000
filtering time
F09.23 |10 OUPU! filering| ; 500-30.000 s | 0.000
Upper limit
F09.24 detection value of O_.OO~100.0_O; 100.00 = invalid feedback % | 100.00
PID feedback disconnection
disconnection
Lower limit
£09.25 detection value of 0:00~100.0Q; 0.00 = invati feedback % | 0.00
PID feedback disconnection
disconnection
Detection time of
F09.26 |PID feedback 0.000~30.000 s | 0.000
disconnection
0: invalid
£09.27 PIQ sleep control |1: sleep at zero speed o 0
options 2: sleep at lower frequency limit
3: sleep with tube sealed
F09.28 |Sleep action point 0.0(_}100.00 (200.00 corresponds to the PI[ % | 100.00
setting feedback range)
F09.29 |Sleep delay time |0.0~6500.0 S 0.0
F09.30 We_lkeup action 0.0Q~100.00 (200.00 corresponds to the P % | 0.00
point setting feedback range)
F09.31 |Wake-up delay timg0.0~ 6500.0 S 0.0
F09.32 [Multi-segmentPIB, o) b5 setting feedback range F09.03 0.0
setting 1
F09.33 Multi-segmentPIB, o\ b5 setting feedback range F09.03 0.0
setting 2
F09.34 [Multi-segmentPIB, o\, b5 saing feedback range F09.03 0.0
setting 3
F09.35 Upper limit of lower limit of feedback voltage to 10.00 V | 10.00

feedback voltage
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Lower limit of

F09.36 feedback voltage 0.00 to upper limit of feedback voltage VvV | 0.00
0: always calculate the integral term
Integral action 1: calculate the integral term after the FOg 0
F09.37 option within S et set time is reached Straight
PID change time 5
2: calculate the integral term when the errg )
less than F09.38
Integral within set
F09.38 |PID change time |0.00-100.00 % 0
Inputdeviation
0: target pressure F09.01* coefficient of
F09.39 |Wakeup option |wakeup action point 0
1: wakeup action point (F09.30)
Coefficient of
F09.40 |wakeup action 0.0~100.0 (100% corresponds to PID settin % | 90.0
point
F09.41 Pipeline network 0.0 to pressure sensor range F09.03 % | 90.0
alarm overpressury
F09.42 |OVEIPIessUre 4 3660 (0 invalid) s| 6
protection time
F09.43 |PID reverse fimit |2 ° limit 1
1: limit
F10 Communication function group
Local Modbus
F10.00 |communication 1-247; 0: broadcast address 1
address
0:4800
Baud rate of ;igggo
oot ?:Ao(:r(\jrt::;ication 3:38400 .
4:57600
5:115200
0: 1-8-N-1 (1 start bit + 8 data bits + 1 stop
bit)
Modbus data 1: 1-8-E-1 (1 start bit + 8 dta bits + 1 even
F10.02 parity check bit + 1 stop bit) 0

format

2: 1-8-O-1 (1 start bit + 8 data bits + 1 odd
parity check bit + 1 stop bit)

3: 1-8-N-2 (1 start bit + 8 data bits + 2 stop
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bits)

4: 1-8-E-2 (1 start bit + 8 data bits + 1 even
parity check bit + 2 stop biks

5: 1-8-O-2 (1 start bit + 8 data bits + 1 odd
parity check bit + 2 stop bits)

485 communicatio

0.0s~ 60.0s; 0.0: invalid (valid for the

F10.03 timeout masterslave mode) s 0.0
F10.04 Modbus response 1~20 ms 2
delay
Options of
£10.05 mastelegve. 0: |nvfalld 0
communication |1: valid
function
0: slave
F10.06 Ma_sterIave 1: host (Modbus protocol broadcast 0
options
transmission)
0: output frequency
1: set frequency
F10.07 |Data sent by host 2 output torque 1
3: set torque
4: PID settig
5: output current
F10.08 |Proportional factor ) 5,16 o4 (muliple) 1.00
of slave reception
F10.09 |HOStsending 4 550 30,000 s | 0.200
interval
F10.10 Communlca_tlon 0: ModbusRTU protocol 0
protocol option
rioge OmEnsordss (010 el opemion o commiseonnol
% |EEPROM witing |- V'''nd hot gy
commissioning)
Enabling of SCI s . .
F10.57 |sending timeout Oj |nv§lI|d resetting 1
. 1: valid resetting
resetting
Delay time of SCI
F10.58 |sending timeout |110~10000 mS| 150
reseting
SCI response 0: reply to both read and write commands
F1061 P 1: reply to write commands only 0

option

2:no reply to both read and write commang
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F11 User-selected parameter group
Userselected U
F11.00 parameter 1 00.00
Userselected U
F11.01 parameter 2 00.01
Userselected U
F11.02 parameter 3 00.02
Userselected U
F11.03 parameter 4 00.03
Userselected U
F11.04 parameter 5 00.04
Userselected U
F11.05 parameter 6 00.07
Userselected U
F11.06 parameter 7 00.14
i — 00.15
P The displayd content is Uxx.xx, which :
F11.08 |USerselected means that the Fxx.xx function code is U
parameter 9 selectedNVhen the function code F11.00 is 00.16
Userselected enabled, the keyboard displays U00.00, U
F11.09 parameter 10 indicating that the first selected parameter 00.18
F11.10 Userselected F00.00. U
' parameter 11 00.19
Userselected U
Fi1.11 parameter 12 00.29
Userselected U
Fi1.12 parameter 13 02.00
Userselected U
Fi1.13 parameter 14 02.01
Userselected U
F11.14 parameter 15 02.02
Userselected U
F11.15 parameter 16 03.00
Userselected U
F11.16 parameter 17 03.02
Userselected U
Fi1.17 parameter 18 03.21
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Userseleced U
F11.18 parameter 19 04.00
Userselected ]
F11.19 parameter 20 04.20
Userselected ]
F11.20 parameter 21 05.00
Userselected ]
Fi1.21 parameter 22 05.03
Userselected ]
Fi1.22 parameter 23 05.04
Userselected U
Fi1.23 parameter 24 08.00
Userselected U
Fil.24 parameter 25 19.00
Userselected U
F11.25 parameter 26 19.01
Userselected U
F11.26 parameter 27 19.02
Userselected U
Fil.27 parameter 28 19.03
Userselected U
Fi1.28 parameter 29 19.04
Userselected U
F11.29 parameter 30 19.05
Userselected U
F11.30 parameter 31 19.06
F12 Keyboard and display function group
F12.00 |Reserved 1
Options of stop Al .
. 0: valid only in keyboard control
F12.01 Luer;ctlon of STOP 1: with all command channels véli !
0: do not lock
F12.02 |Parameter locking|1: reference input not locked 0
2: all locked, except for this function code
0: no operation
F12.03 |Parameter copying 1: parameter upload to keyboard 0

2: download parameters to inverte01 and
F14 groupsio not download)
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3: download parameters to inverter

Load speed displaj

F12.09 " 0.01 600.00 30.00
coefficient
UP/DOWN . .
F12.10 |acceleration and g.gg;gggngwoaﬂglgate 5'02HZ
deceleration rate |~ )
0: not clear (clear changes in main frequen
Options of setting)
F12.11 |UP/DOWN offset |1: clear in norrunning state 0
cleaing 2: clear by releasing the UP/DOWN button
3: clear once in nerunning state
Options of
F12.12 UP/DOWN 0: do not save 1
: powerdown saving1: save (valid fier the offset is modified)
of offset
Power meter 0: do not clear
Fl2.13 resetting 1: clear 0
0: no operation
. 1: restoration of factory defaults (excluding
F12.14 gifé?raéffg&; the motor parameters, inverter parameters 0
y manufacturer paraeters, running and
poweron time record)
F12.15 [Cumulative 0~65535 h | XXX
poweron time (h)
Cumulative
F12.16 |poweron time 0~59 min | XXX
(min)
Cumulative running  _
F12.17 time (h) 0~ 65535 h | XXX
Cumulative running, _ .

F12.18 time (min) 0~59 min | XXX
Depend
ing on

F12.19 |RRated powerof 4 44 650,00 KW | the

inverter
motor
type
Depend
ing on

F12.20 mger?e‘r’o“age of 160~ 690 V | the

motor
type
Rated current of _ Depeng
F12.21 inverter 0.1~1500.0 A ing on
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the
motor
type
Perfomance XXX.X
Fl2.22 software S/N 1 KXXXX X
Performance XX XX
Fl2.23 software S/N2 KXXXX X
Functional softwari XXX.X
F12.24 SIN 1 XXX XX X
Functional softwari XX. XX
F12.25 SIN 2 XX XXX X
F12.26 Ke)_/board software XXX XX XXX.X
serial number 1 X
F12 77 Ke)_/board software XX XXX XX. XX
serial number 2 X
XX XX
F12.28 |Serial No. 1 XX XXX X
F12.29 |Serial No. 2 XXXX.X HHRX-
F12.30 |Serial No. 3 XXXXX XX
0: Chinese
F12.31 [LCD lAngUage 1y gngish 0
P 2:reserved
Running stais
display parameter
of Mode 1
F12.33 (LED stop status 0.00~99.99 18.00
display parameter
5)
Running status
display parameter
of Mode 1
F12.34 (LED stop status 0.00-99.99 18.01
display parameter
1)
Running status
display parameter
F12.35 |of Model 0.00~ 99.99 18.06

(LED stop status
display parameter

2)
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F12.36

Running status
display parameter
of Mode 1

(LED stop status
display parameter

3)

0.00~99.99

18.08

F12.37

Running status
display parameter
of Mode 1

(LED stop status
display paameter

4)

0.00~99.99

18.09

F12.38

LCD

display parameter

largeline

0.00~99.99

18.00

F12.39

LCD
display parameter

largeline

0.00~99.99

18.06

F12.40

LCD

display parameter

largeline

0.00~99.99

18.09

F12.41

Options of
UP/DOWN zro
crossing

0: invalid
1: valid

F12.42

Frequency setting
of digital
potentiometer

0.00 to maximum frequency F00.16

Hz

0.00

F12.43

Digital
potentiometer
torque setting

0.00|Digital torque setting F13.02]

%

0.0

F12.45

UP/DOWN
function options b
keyboard

High-
speed
pulse

Digital
frequen
cy

Commu
nication

Analog
quantity

Multi-

segmen

speed

0 0 0 0

0

0: invalid
1:valid

00000

F12.48

Output frequency
display

0 absolute value
1 positive/negative

F13

Torque control par

ameter group

F13.00

Speed/torque

0: speed control

control options

1: torque control
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0: digital torque setting F13.02
1: All
2: AI2
3: reserved
Options of torque 4 rgserved .
F13.01 . 5: high frequency pulse input (X5) 0
setting source : - .
6: communication setting
7:reserved
8: digital potentiometer setting
(Full range of the items-&, corresponding tg
F13.02 digital torque setting)
F13.02 |Digtaltorque | 540 0~ 200.0 % | 100.0
setting
F13.03 [Multi-segment | 544 o~ 200.0 % | 0.0
torque 1
F13.04 [Multi-segment | 544 6-200.0 % | 0.0
torque 2
F13.05 [Multi-segment | 545 o-200.0 % | 0.0
torque 3
Torque control
F13.06 |acceleration and |0.00~120.00 s | 0.00
deceleration time
0: set by F13.09
1: All
Upper frequency 2 Al2
F13.08 |limit options of 3j reserved 0
torque control 4 rgserved .
5: high frequency pulse input (X5)
6: communication setting (percentage)
7: communication setting (direct frequency
Positive upper limi
F13.09 |of torque control |0.50to maximum frequency F00.16 Hz | 50.00
frequency
F13.10 l_Jp!oer frequency 0.00 to maximum frequency F00.16 Hz | 0.00
limit offset
Static friction
F13.11 |torque 0.0~100.0 % 0.0
compensation
Frequency range ¢
F13.12 |static friction 0.00~50.00 Hz | 1.00

compensation
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Dynamic friction

F13.13 |torque 0.0~100.0 % 0.0
compensabn
F13.1g |Reverse speedlim, 4, % | 100
options
F13.19 Reverse tqrque 0~1 0
control options
F14 Parameter group of motor 2
0: ordinary asynchronous motor
F14.00 |Motor type 1: variablefrequency asynchronous motor 0
2: permanent magnet synchronous motor
Depend
ing on
Rated power of
F14.01 electric motor 0.10 650.00 kW | the
motor
type
Depeng
ing on
F14.02 |Rated voltage of |5 500 V| the
motor
motor
type
Depend
0.01 to 600.00 rated powefo mot or : ing on
F14.03 E%tt%? current of 1.\ A | the
0.1 to 6000.0 (rated power of motor: > 75 K motor
type
Depeng
ing on
F14.04 |Ratedfrequency olg 41 o9 g Hz | the
motor
motor
type
Depeng
ing on
F14.05 |Rated speed 1" 60000 rpm| the
motor
type
Depend
. ) ing on
P motor
type
Depeng
F14.07 Rated power facto 0.600 1.000 ing on
of motor the
motor
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type
Depend
ing on
F14.08 |Motor efficiency |30.0 100.0 % the
motor
type
Depend
Stator resistance ¢ ing on
1~-60000 (rated power ¢
F14.09 |asynchronous - . mY| the
motor 0.1~ 6000.0 (rated power of motor: > 75kW| motor
type
Depend
Rotor resistance o] ing on
1-60000 (rated power ;
F14.10 |asynchronous — , mY| the
motor 0.1~6000.0 (rated powerfanotor: > 75kW) motor
type
Depend
Leakage inductand EW)O 1 to 600.00 (rat ing on
F14.11 |of asynchronous 0.001 to 60.000 (rated power of motor: > 7 mH| the
motor KW) motor
type
Depend
Mutual inductancel0 . 1 t o 6000. 0 (rate ing on
F14.12 |of asynchronous |0.01 to 600.00 (rated power of motor: > 75| mH | the
motor kW) motor
type
o Depend
gj’r'r'gﬁfoefxc'ta“o” 0.01 to 600.00 (rat ing on
F14.13 asynchronous kw) A the
0.1 © 6000.0 (rated power of motor: > 75 k motor
motor
type
Flux weakening
coefficient 1 of
F14.14 asynchronous 10.00~100.00 % | 87.00
motor
Flux weakening
F14.15 |coefficient 20f 4 45 100.00 % | 80.00
asynchronous
motor
Flux weakening
coefficient 3of
F14.16 asynchronous 10.00~100.00 % | 75.00
motor
Flux weakening
F14.17 |coefficient 4of 10.00~100.00 % | 72.00

asynchronous
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motor

Flux weakening
coefficient 5of

F14.18 asynchronous 10.00~100.00 % | 70.00
motor
Depend
F14.19 Stator restance off1~6 0000 (r at ed power my 'nt?_lgn
=7 |synchronous moto|0.1 to 6000.0 (rated power of motor: > 75 K motor
type
Depend
d-axis inductance ing on
0.01~600.00 (rated
F14.20 |of synchronous . . mH | the
motor 0.001~60000 (rated power of motor: > 75k motor
type
Depend
q-axisinductance0 01~600.00 (rated ing on
F14.21 |of synchronous S ) ) mH| the
motor 0.001~60.000 (rated power of motor: > 75k motor
type
Counter I?epenc
F14.22 electromotive forcg10.0~2000.0 (counter electromotive force o v mglon
' of synchronous |rated speed) &
motor motor
type
Initial electrical
F14.23 |angle of 0.0~359.9 (valid for synchronous motor)
synchronous moto
00: no operation
01: static seHearning of asynchronous mot
02: rotation seHearning of asynchronous
motor
F14.34 Motor parameer 03: inertia sellearning of asynchronous 00
self-learning motor
11: static seHearning of synchronous moto
12: rotary seHearning ofsynchronous moto
13: encoder seliearning of synchronous
motor
F14.35 Drive control modgO: v/f control (VVF) 0
' of motor 2 1: speed sensorless vector control (SVC)
Speed proportiona
F14.36 |gain 0.00~100.00 12.00
ASR_P1
Speed inte@l time
F14.37 |constant 0.006-30.000 s | 0.200

ASR T1

0.000: no integral
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Speed proportiona
F14.38 |gain 0.00~100.00 8.00
ASR_P2
Speed integral timy
F14.39 |constant 8'88&3&?2% ral s | 0.300
ASR T2 OO0 9
Switching oo
F14.40 frequency 1 0.00 to svitching frequency 2 Hz | 5.00
F14.41 Switching switching frequency 1 to maximum frequen| Hz | 10.00
frequency 2 F00.16
F14.4 |No-load current 5 5 544 % | 50.0
gain of motor 2
Filtering time
F14.43 |constant of speed |0.000~ 0.100 s | 0.001
loop output
F14.44 ;’Zicrfor control slip | 54 0-200.00 % |100.00
0: set by F06.10 and F06.11
1: All
Upper limit source g 'rat\alszerved
F14.45 |selection of speed 4j d 0
control torque -reserved .
5: communication setting (percentage)
6: The larger of Al1 and Al2
7: The smaller of All and Al2
Upper limit of
F14.46 |speed control mot¢0.0~ 250.0 % | 165.0
torque
Upper limit of
F14.47 |speed control brak0.0~250.0 % | 165.0
torque
Excitation current
F14.48 |proportional gain |0.00~100.00 0.50
ACR-P1
Excitation current
integral time 0.00~ 600.00
F1449 constant 0.00: no integral ms | 10.00
ACR-T1
Torque current
F14.50 |proportional gain |0.00~ 100.00 0.50
ACR-P2
Torque current
integral time 0.00~ 600.00
F14.51 constant 0.00: no integral ms | 10.00
ACR-T2
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Stiffness coefficien

F14.52 |of speed loop of |0~20 12
motor 2
svC 0: braking

F14.53 |zerofrequency 1: not processed 2
processing 2: seal the tube
SvC .

F14.54 |zerofrequency t5h0é0n;§100r§).0 (100.0 is the nlmad current of % | 100.0
braking current

F14.56 |Yoltage _|0~100 % | 0
feedforward gain

F14.57 Flux weakening (1) idni\r/(f;ltlzitdcaIcuIation 2
control options 2: automatic adjustment
Flux weakening _

F14.58 voltage 70.00~100.00 % | 95.00
Maximum field
weakening cuent |0.0~150.0 (100.0 is the rated current of th{

F14.59 of synchronous  |motor) % | 100.0
motor
Proportional gain

F14.60 |of flux weakening |0.00~10.00 0.50
regulator
Integral time of

F14.61 |flux weakening 0.01~60.00 s | 2.00
regulator
MTPA control . .

F14.62 |option of 0:|nvalld 0

1: valid

synchronous moto
Self-learning gain |, _

F14.63 at initial position 0~200 % | 100
Frequency of low _ .

F14.64 |frequency band of 0.00~ 100.00 (100.00 is the rated frequeng % | 10.00
;o A-E of the motor)
injection current

F14.65 Injection current 010.0~ 60.0 (100.0 is the rated current of the % | 200
low frequency ban{motor)
Regulator gain of

F14.66 |low frequency ban|0.00~ 10.00 0.50
of injection current|
Regulator integral
time of low

F14.67 frequency band of 0.00~ 300.00 ms | 10.00
injection arrent

F14.68 Frequency of high|{0.00~100.00 (100.00 is the rated frequeng % | 2000

frequency band of

of the motor)
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injection current

Injection current f

0.0~30.0 (100.0 is the rated current of the

F14.69 Efnhdfrequency motor) % 8.0
Regulator gain of
high frequency _
F14.70 band of injection 0.00~10.00 0.50
current
Regulator integral
F14.71 |time of high 0.00~ 300.00 ms | 10.00
frequency band of
injection current
0: the same as motor 1
Acceleration/decel|1: acceleration and deceleration time 1
F14.77 |ration time options|2: acceleration and deceleration time 2 0
of motor 2 3: acceleration and deceleration time 3
4: acceleration and deceleration time 4
Maximum
F14.78 |frequency of moto)20.00~ 600.00 Hz 50
Upper frequency |lower limit frequency F00.19 to maximum
F14.79 limit of motor 2 frequency F14.78 Hz 50
0: straight line V/F
1: multi-point broken line V/F
2: 1.3power V/IF
3: 1.7power V/F
F14.80 V/F curve setting d4: square V/F 0
' motor 2 5: VF completeseparation mode (Ud =0, U
= K * t = voltage of separation voltage sour
6: VF semiseparation mode (Ud =0, Uq =
*t = F/Fe * 2 * voltage of separation voltag
source)
Multi-point VF
F14.81 |frequency F1 of |0.00~F14.83 Hz | 0.50
motor 2
Multi-point VF
F1482 |voltage V1 of 0.0 100.0 (100.0 = Rated voltage) % 1.0
motor 2
Multi-point VF
F14.83 |frequency F2 of |F14.81~F14.85 Hz | 2.00
motor 2
Multi-point VF
F14.84 |voltage V2 of 0.0~100.0 % | 4.0
motor 2
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Multi-point VF
F14.85 frequepncy Eaf fliigf:ntcc; )rated frequency of motor (referer Hz | 5.00
motor 2
Multi-point VF
F14.86 |voltage V3 of 0.0~100.0 % | 10.0
motor 2
F14.87 Stop mode of motg 0 slow down to stop 0
2 1: free stop
Low speed
correction factor of
F14.96 |stata resistor of |10.0~500.0 % | 100.0
asynchronous
motor 2
Low speed
correction factor of
F14.97 |rotor resistor of |10.0~500.0 % | 100.0
asynchronous
motor 2
Slip gain switching
frequency of
F14.98 as;‘nchro{lous 0.10~ Fmax Hz | 5.00
motor 2
F15 Auxiliar y function group
F15.00 |Jog frequency 0.00 to maximum frequency F00.16 Hz | 5.00
Jog acceleration 0.00~ 650.00 (F15.13=0)
F15.01 time 0.0~6500.0 (F15.13=1) s | 5.00
0~ 65000 (F15.13=2)
Jog deceleration 0.00~ 650.00 (F15.13=0)
F15.02 time 0.0~6500.0 (F15.13=1) s | 5.00
0~ 65000 (F15.13=2)
0.00~ 650.00 (F15.13=0)
F15.03 |Acceleration time 0.0~ 6500.0 (F15.13=1) s | 15.00
0~ 65000 (F15.13=2)
0.00~ 650.00 (F15.13=0)
F15.04 |Deceleration time ]0.0~6500.0 (F15.13=1) s | 15.00
0~ 65000 (F15.13=2)
0.00~ 650.00 (F15.13=0)
F15.05 |Acceleration time J0.0~6500.0 (F15.13=1) s | 15.00
0~ 65000 (F15.13=2)
0.00~ 650.00 (F15.136)
F15.06 |Deceleration time j0.0~6500.0 (F15.13=1) s | 15.00

0~ 65000 (F15.13=2)
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F15.07

Acceleration time 4

0.00~ 650.00 (F15.13=0)
0.0~ 6500.0 (F15.13=1)
0~ 65000 (F15.13=2)

15.00

F15.08

Deceleration time 4

0.00~ 650.00 (F15.13=0)
0.0~ 6500.0 (F15.13=1)
0~ 65000 (F15.13=2)

15.00

F15.09

Fundamental
frequeny of
acceleration and
deceleration time

0: maximum frequency F00.16
1: 50.00Hz
2: set frequency

F15.10

Automatic
switching of
acceleration and
deceleration time

0: invalid
1: valid

F15.11

Switching
frequency of
acceleration time 1]
and 2

0.00 tomaximum frequency F00.16

Hz

0.00

F15.12

Switching
frequency of
deceleration time 1]
and 2

0.00 to maximum frequency F00.16

Hz

0.00

F15.13

Acceleration and
deceleration time
unit

0:0.01s
1:0.1s
2:1s

F15.14

Frequency hoppin(
point 1

0.00~600.00

Hz

600.00

F15.15

Hopping range 1

0.00~20.00, 0.00 is invalid

Hz

0.00

F15.16

Frequency hoppin(
point 2

0.00~600.00

Hz

600.00

F15.17

Hopping range 2

0.00~20.00, 0.00 is invalid

Hz

0.00

F15.18

Frequency hopping
point 3

0.00~600.00

Hz

60000

F15.19

Hopping range 3

0.00~20.00, 0.00 is invalid

Hz

0.00

F15.20

Detection width of
output frequency

arrival (FAR)

0.00~50.00

Hz

2.50
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Output frequency .
F15.21 detection EDT1 0.00 to maximum frequency F00.16 Hz | 30.00
F15.22 |FDT1 hysteresi  |-(FmaxF15.21) F15.21 Hz | 2.00
Output frequency .
F15.23 detection EDT2 0.00 to maximum frequency F00.16 Hz | 20.00
F15.24 |FDT2 hysteresis |-(FmaxF15.23) F15.23 Hz | 2.00
Options of gnalog 0 Al
F15.25 |level detection T AR 0
ADT
Analoglevel o
F15.26 detection ADT1 0.00~100.00 % | 20.00
F15.27 |ADT1 hysteresis |0.00 to F15.26 (valid down in one direction| % | 5.00
F15.2g |/\nalog level 0.00~ 100.00 % | 50.00
' detection ADT2 ' ’ 0 '
F15.29 |ADT2 hysteresis |0.00 to F15.28 (valid down in one direction| % | 5.00
Options of energy | .. .
F15.30 |consumption Oj '”"?‘"d 0
. . 1: valid
braking function
Energy
F15.31 |consumption 110.0~ 140.0 (380V, 100.0 = 537V) % | 125.0
braking voltage
F15.32 |Braking rate 20~ 100 (100 means that duty ratio is 1) % | 100
Vcsﬁsztel??remiiic 0: running at the lower frequency limit
F15.33 qUENEY| 1 - shutdown 0
less than lower : .
A 2: zerespeed running
frequency limit
Ones placefan control mode
0: running after poweon
1: running at startup
2: intelligent opeation, subject to temperatu
F15.34 |Fan control control 101

Ters place power on fan control

0: run for 1 minute and then run in fan cont
mode

1: directly operate in fan control mode
Hundredslace Fan low speed mode enabl
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(above 280kW)
1: the operation at low speed ivalid
2: low speed operation valid

F15.35

Overmodulation
intensity

1.00~1.10

1.05

F15.36

Switching options
of PWM
modulation mode

0: invalid (#segment PWM modulation)
1: valid (5segment PWM modulation)

F15.37

Switching
frequency oPWM
modulation mode

0.00 to maximum frequency F00.16

Hz

15.00

F15.38

Options of dead
zone compensatio
mode

0: no compensation
1: compensation mode 1
2: compensation mode 2

F15.39

Terminal jog
priorityv

0: invalid
1: valid

F15.40

Deceleratn time
for quick stop

0.00~ 650.00 (F15.13=0)
0.0~ 6500.0 (F15.13=1)
0 ~ 65000 (F15.13=2)

1.00

F15.55

The current reachg
the measured valu

0.0 300.0 100.0% corresponding to ralte
motor currerit

%

100.0

F15.56

The current reache
the hysteresis

0.00 F15.44

%

5.0

F15.57

Torque reaches te!
value

0.0 300.0 100.0% corresponding to rateq
motortorque

%

100.0

F15.58

The torque reache
the hysteresis ring

0.0 F15.46

%

5.0

F15.62

PG card feedback
frequency display
filtering time

0" 20000

ms

300

F15.63

Thespeedeaches
the limit of rise

0.00 Fmax

Hz

30.00

F15.64

The speedeaches
filtering time

0" 60000

ms

500

F15.65

The speed reache!
the limit of descent

0.00 Fmax

Hz

0.00

F15.66

Overcurrent
detection level

0.1~ 300.0 (0.0: no detection; 100.0%:

corresponding to the rated current of moto

%

200.0
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Overcurrent
F15.67 |detection delay |0.00~600.00 s | 0.00
time
F15.68 |Market price 0.00~100.00 1.00
F15.69 |POWe-frequency |55 6 5000 % | 90.0
load factor
F16 Customization function group
0 universal model
1 water supply application
2 ar compressor application
3 winding application
4 fan application
F16.00 |Industry applicatiol5 spindle application of machineol 0
6 extruder application
7 high-speed motor application
8 plastic extruding machine
9 EM100 comm macro
10: EM303B comm macro
1~ 65535 (F16.13=0)
0.1~ 6553.5 (F16.13=1)
F16.01 |Set length 0.01- 655.35 (F16.13=2) m | 1000
0.001~65.535 (F16.13=3)
F16.02 |Pulses per meter |0.1~6553.5 100.0
F16.03 |Set count value |F16.04~65535 1000
F16.04 [SPECified count 1, 16 oq 1000
value
F16.05 [SStUme ofregular o g560 0. 0.0 s invalid min| 0.0
running
F16.06 |Agent password |0~65535 0
Setting of
cumulative 0-65535; 0: disable the protection when thg
F16.07 . . . h 0
poweron arrival  |poweron time is up
time
Settingof e .
F16.08 |cumulative running 0—65535,_0. d_|sable the protection when thg h 0
. . Jrunning time is up
arrival time
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F16.09 |Factory password |0~65535 XXXX
Analog output
F16.10 |PerCeNtage 0.00~100.00 % | 0.00
corresponding to
the count value 0
Analog outpti
F16.11 |Pereentage 0.00 ~100.00 % | 100.00
corresponding to
the set count value
0:1m
1:0.1m
F16.13 Set Ien_gth 0
resolution 2:0.01 m
3:0.001m
F17 Virtual I/O function group
F17.00 VX1 ylrtual |_nput 0
function options
F17.01 VX2 ylrtual |_nput 0
function options
F17.02 VX3 ylrtual |_nput 0
function options
F17.03 VX4 ylrtual |_nput . ' N 0
function options | The same as the function options of digita
i i input terminal of FO2 grou
F17.04 VX5 ylrtual |_nput p group 0
function options
F17.05 VX6 ylrtual |_nput 0
function options
F17. 6 VX7y|rtuaI |_nput 0
function options
F17.07 VX8y|rtuaI |_nput 0
function options
D7 |D6 | D5 | D4 | D3| D2 | D1 | DO
Virtual input 000
F17.08 |positive/negative [VX8|VX7 |VX6|VX5|VX4|VX3|VX2|VX1 00000
logic

0: positive logic, valid in the closed
state/invalid in the open state
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1: negative logic, invalid in the closed
state/valid in the open state

D7 | D6 | D5 | D4 | D3| D2 | D1 | DO
VX1-VX8 status  |VX8|VX7 [VX6 |VX5|VX4|VX3|VX2|VX1 000
F17.09 |/ :
setting options 00000
0: the VXn status is the same as VYn outpy
status
1: status set by F17.10
D7 | D6 | D5 | D4 | D3| D2 | D1 | DO
F17.10 |VXLVXBS@WS |\ v a v lvxe | vxs [vxa [vxa [vxz | vxd 000
setting 00000
0: invalid
1: valid
F17.11 |VXLvaliddelay 14 006 36 000 0.000
time
F17.12 | VXLinvalid delay | )06 36 000 0.000
time
F17.13 | VX2 validdelay 1, 105 36 000 0.000
time
F17.14 VX2 invalid delay | 544 35 000 0.000
time
F17.15 VX3 validdelay |4 544 45 000 0.000
time
F17.16 |V X3 invalid delay |4 44 35 000 0.000
time
F17.17 | VX4 validdelay 1 106 36 000 0.000
time
F17.18 | VX4 invalid delay | 06 56 000 0.000
time
F17.19 VY1l ywtual gutput 0
function options
VY2 virtual output | The same as the function options of digital
F17.20 _ _ : 0
function options  |output terminal of FO3 group
F17 21 VY3 virtual output 0

function options
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VY4 virtual output

F17.22 . . 0
function options
F17 .23 VY5 ylrtual gutput 0
function options
F17.24 |Reserved
F17.25 |Reserved
F17.26 |Reserved
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Virtual output VY8|VY7|VY6|VY5|VY4|VY3|VY2|VY1l
F17.27 |positive/negative 00000
logic 0: positive logic, valid in the closed
state/invalid in the open state
1: negative logic, invalid in the closed
state/valid in the opestate
D7 | D6 | D5 | D4 | D3| D2 | D1 | DO
Control options of
F17.28 |virtual output VY8 |VY7|VY6|VY5|VY4|{VY3|VY2|VY1l 11111
terminal 0: depending on the status of terminal-X5
(without VY6-8)
1: depending on the output function status
F17.29 VYL validdelay 14 54430 000 0.000
time
F17.30 |V YL invalid delay |, 544 56 000 0.000
time
F17.31 |YY2validdelay 14 54430 000 0.000
time
F17.32 | VY2 invalid delay |, 104 36 000 0.000
time
F17.33 |VY3validdelay 14 104 30,000 0.000
time
F17.34 | VY3 invalid delay 1, 104 56 000 0.000
time
F17.35 |V YA validdelay 14 54530 000 0.000

time
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VY4 invalid delay

F17.36 |,. 0.000-30.000 s | 0.000
time
. VX8 [VX7|VX6 [VX5|VX4 VX3 |VX2|VX1
F17 37 Virtual input 000
' terminal status 0: invalid 00000
1: valid
VY8 |VY7|VY6 |VY5|VY4|VY3|VY2|VY1l
F17.3g |Virtual output el 00000
terminal status 0: invalid
1: valid
F18 Monitoring parameter group
F18.00 |Output frequency |0.00 to upper frequency limit Hz | XXX
F18.01 |Set frequency 0.00 to maimum frequency F00.16 Hz | XXX
F1g.03 |EStmate feedbacki, oy \ooer frequency limit Hz | XXX
frequency
F18.04 |Output torque -200.0~200.0 % | XXX
F18.05 |Torque setting -200.0~200.0 % | XXX
0.00 to 650.00 (rated power of moto O
F18.06 |Output current kw) A | XXX
0.0 to 6500.0 (rated power of motor: > 75 K
F18.07 Output current Q.O~300.0 (200.0 = the rated current of % 0
percentage inverter)
F18.08 |OQutput voltage 0.0~690.0 V | XXX
F18.09 |DC bus voltage |0~1200 V | XXX
F1g.10 |SMPle PLC 0~10000 XXX
running times
F1g.11 |>MPle PLC 1~15 XXX
operation stage
F1g.12 |PLCrunning time |4 o 5400 0 XXX

at the current stagy
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F18.14 |Load rate 0~65535 rpm| XXX

UP/DOWN offset

F18.15 0.00 to 2 * Maximum frequency F00.16 Hz | XXX
frequency
F18.16 |PID setting 0.0 to PID maximum range XXX
F18.17 |PID feedback 0.0 to PID maximum range XXX
MW
F18.18 |Power meter: MW 0~65535 h XXX

Watt-hour meter:

F18.19 KWh 0.0~999.9 kWh| XXX
F18.20 |Output power -650.00~650.00 kW | XXX
F1go1 |QUPUtPOWEr 14 500~ 1.000 XXX
factor
Diaital i X5 X4 X3 X2 X1
F1g.22 |D'gital input XXX
terminal status 1
0/1 0/1 0/1 0/1 0/1
Diaital | * Al2 All * *
F18.23 |D'gital input XXX
terminal status 2
* 0/1 0/1 * 0/1
) * * R1 * Y1
F18.25 Output terminal XXX
state
* * 0/1 * 0/1
F18.26 |All 0.0~100.0 % | XXX
F18.27 |Al2 0.0~100.0 % | XXX

High-frequency
F18.31 |pulse input 0.00~100.00 kHz | XXX
frequency: kHz

High-frequency
F18.32 |pulse input 0~65535 Hz | XXX
frequency: Hz

126




User Manual of EM730 Series Inverter

F18.33 |Count value 0~65535 XXX

F18.34 |Actual length 0~65535 m | XXX

F1g.35 |Remaning ime ofl g, _ g5 min | XXX
regular running

F1g.36 |Rolorposiionof |4 55549 g4 XXX
synchronous moto

F1g.39 | VT separation 4 _gq, V| Xxx
target voltage

F1g.40 | VT separation 4 gq, V| XXX
output votage

F18.46 |Speed setting 0" 65535 rpm| XXX

F18.4 Output frequency 0 65535 XXX
symbol

F18.51 |PID output -100.0~100.0 %

F1g.60 | MVerter 40 to 200 0
temperature
Saved electric o

F18.67 energy (MWH) cumulative energy saving MW (;555 MWh

0.0

F18.68 Saved electric cumulative energy saving KWH ' kwWh

' energy (KWH) o g 999.

9

Saved electric o

. . .

F18.69 charge (1,000 yual high cumulative cost saving (*1000) (;555
0.0

Saved electric . . ’
F18.70 charge (yuan) low cumulative cost saving 999

9

Powerfrequency 0)

F18.71 |power consumptio|powerfrequency power consumption MWH 655| MWh
MWh 35
Powerfrequency 0.0

F18.72 |power consumptio|powerfrequency power consumption KWH| - kWh
KWh 999.
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F19

Protection record group

F19.00

Category of &st
protection

0: no protection

EOL output short circuit protection

EO2 instantaneous overcurrent

E04: steadystate overcurrent

EOS5: overvoltage

EO6: undervoltage

EO7 input phase loss

EO8 output phase loss

EO9 inverter overload

E1G inverter overhat protection

E11 parameter setting conflict

E13 motor overload

E14 external protection

E15 inverter memory protection

E16 communication abnormality

E17: temperature sensor abnormality
E18 abnormal disconnection of soft start
relay

E19 current detetion circuit abnormality
E20: stall protection

E21 PID feedback disconnection

E22 reserved

E24 parameter identification abnormality
E25 reserved

E26: load loss protection

E27: up to the cumulative powem time
E28 up to the cumulative running time
E43 material cutoff protection

E44: cable protection

E57: overpressure in pipeline network
E58 underpressure in pipeline network
E76. short-circuit protection to ground

F19.01

Output frequency
in protection

0.00 to upper frequency limit

Hz

0.00

F19.02

Output current in
protection

0.00 to 650.00 (rat
kW)

0.0 to 6500.0 (rated power of motor: > 75 K

0.00
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Bus voltage in

F19.03 . 0~1200 \% 0
protection
0: not running
1: forward aceleration
Operating status ir 2: reverse acceleration
F19.04 peraiing 3: forward deceleration 0
protection : .
4: reverse deceleration
5: constant speed in forward running
6: reverse constant speed in reverse runni
F19.05 Worklng time in h 0
protection
F19.06 Category of . |sameas F19.00 parameter description 0
previous protectior
F19,07 |OutPut frequency Hz | 0.00
in protection
F19.08 Output.current in A | 0.00
protection
F19.09 Bus vo!tage in v 0
protection
F19.10 Operat!ng status i same as F19.04 parameter description 0
protection
F1911 Workm_g time in h 0
protection
Category of two
F19.12 |previous same as F19.00 parameter description 0
protections
F1g.13 |OUtPut frequency Hz | 0.00
in protection
F19 14 Output_current in A | 000
protection
F19.15 Bus vqltage in Vv 0
protedion
F19.16 Operat!ng status i same as F19.04 parameter description 0
protection
F19 17 Working time in h 0

protection

F27

Winding/unwinding application macro parameter group
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0: winding mode
1: unwinding mode

F27.00 |Application macro |, . f 0
2: wire drawing mode
3: straight wire drawing machine mode
Feedforward gain 0: feedforward gain * set source B
F27.01 action channegl 1: feedforward gain * set source A 1
2: feedforward gain * 10V
0: no change in fegforward gain
Feedforward gain |1: 0.00 to upper limit of feedforward gain
F27.02 |. L . 1
input mode 2: - upper limit of feedforward gain to + upp
limit of feedforward gain
Ones placeteedforward reset option
0: automatic reset
1: terminal reset
Tens placefeedfaward poweroff stop optior|
£2703 Feedforward 0 save after power fallure_ 10
control 1: not save after power failure
Hundreds placeoptions of continuous
feedforward calculation
0: not calculate
1: calculate
F27.04 |UPPEIIMItof 14 55_500.00 % |500.00
feedforward gain
F2705 ;”;'rf" feedforward | 50-500.00 % | 50.00
F27.06 | cedforwardgain |, 44, ms| 0
filter time
Feedforward range
F27.07 0 0.00 to feedforward range 1 % | 4.00
F27.08 Eeedforward "aN94teedforward range O to feedforward range | % | 12.00
F27.09 geedforward "aN94teedforward range 1 to feedforward range { % | 23.00
F27.10 geedforward rang feedforward range 2 to feedforward range{ % | 37.00
F27.11 Zeedforward rang feedforward range 3 to feedforward range| % | 52.00
Feedforwardange
F27.12 feedforward range 4 to 100.00 % | 72.00

5
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F27.13 |Soft start incremer|0.00~ 50.00 %/S| 0.60
F27.14 |Feedfoward 14 5550 00 %/S| 0.11
increment 1
F27.15 |eedforward 15 550,00 %/S| 0.30
increment 2
F27.16 | cedforward 15 55 50,00 %/S| 0.75
increment 3
F27.17 |eedforward 15 550,00 %/S| 1.55
increment 4
F27.18 | eedforward 15 550,00 %/S| 4.00
increment 5
F27.19 |Feedforward 15 555000 %/S| 11.00
increment 6
Ones placedisconnection detection rde
0: automatic detection
1: external signal
Tens placematerial cutoff detection control
0: detect when the output is greater than th
lower limit of material cutoff detection
1: no detection
Hundreds placenaterial cutoff handling
mode
0: protection @ terminal action only
. 1: delayed stop and trip protection
F27.20 Material cutoff 2: material cutoff protection 01201
control mode : . .
3: automatic reset after protection shutdow
4: material cutoff detection terminal output
only (straight wire drawing machine)
5: automatic reset of cutoff detan terminal
(straight wire drawing machine)
Thousands placérake mode
0: mode O
1: mode 1
Myriabit: reverse unwinding mode
0: no speed limit
1: reverse speed limit by F27.24
Fo7.21 |Material cutoft =g 5 16 4 s | 60
detection delay
F27.22 |LOWerlimitof 4 55 _60.00 Hz | 5.00

material cutoff

131




User Manual of EM730 Series Inverter

detection after
parking

Time of continuous

F27.23 |running after 0.0~60.0 S | 10.0
material cutoff
Frequency of
F27.24 |continuous running0.00~Fmax Hz | 5.00
after material cutof
Fo7.25 |Brake signabutput ) o, r\jp Hz | 2.50
frequency
F27.26 |Brakingsignal 14 4 166 S| 50
duration
Minimum
F27.27 |frequency of wiring0.00~20.00 Hz | 10.00
detection
F27.2 |Judgment time forl, ;) s | 100
invalid cable signa|
F27.29 |Judgmenttime forl, ;. s | 20
valid cabe signal
Filtering time for
F27.30 |material cutoff 1~100 ms 5
detection
F27.36 |Currentvalue of 1 55, o 5660 %
feedforward gain
F45 Modbus free mapping parameter group
Modbus ) )
0 invalid
F45.00 {communication - 0
] 1 valid
mapping
F45.01 |Source address 1 |0° 65535 - 0
Destination addreg
F45.02 1 0" 65535 - 0
Mappin
F45.03 pr_) .g 0.00 100.00 - 1.00
coefficient 1
F45.04 |Source address 2 |0° 65535 - 0
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Destination addreg

F45.05 5 0" 65535 0
Mappin

F45.06 Pping 0.00 10000 1.00
coefficient 2

F45.07 |Source address 3 |0° 65535 0
Destination addreg

F45.08 3 0 65535 0
Mappin

F45.09 pr.) .g 0.00 100.00 1.00
coefficient 3

F45.10 |Source address 4 |0° 65535 0
Destination addreg

F45.11 4 0" 65535 0
Mappin

F45.12 pping 0.00 100.00 1.00
coefficiert 4

F45.13 |Source address 5 |0° 65535 0
Destination addreg

F45.14 c 0" 65535 0
Mappin

F45.15 pr_) .g 0.00 100.00 1.00
coefficient 5

F45.16 |Source address 6 |0° 65535 0
Destination addreg

F45.17 6 0" 65535 0
Mapping

F45.18 o 0.00 100.00 1.00
coefficient 6

F45.19 |Source address 7 |0° 65535 0
Destination addreg

F45.20 0" 65535 0

7
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Mapping

F45.21 0.00 100.00 1.00
coefficient 7

F45.22 |Source address 8 |0° 65535 0
Destination addreg

F45.23 8 0 65535 0
Mappin

F45.24 Pping 0.00 100.00 1.00
coefficient 8

F45.25 |Source address 9 |0° 65535 0
Destination addreg

F45.26 9 0" 65535 0
Mappin

F45.27 |D|C.> .g 0.00 100.00 1.00
coefficient 9

F45.28 |Source address 10" 65535 0
Destination addreg

F45.29 0" 65535 0
10
Mappin

F45.30 pping 0.00 100.00 1.00
coefficient 10

F45.31 |Source address 110" 65535 0
Destination addreg

F45.32 0" 65535 0
11
Mappin

F45.33 pping 0.00 100.00 1.00
coefficient 11

F45.34 |Source address 140° 65535 0
Destindion addres;

F45.35 0" 65535 0
12
Mapping

F45.36 0.00 100.00 1.00

coefficient 12
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F45.37 |Source address 130" 65535 0
Destination addreg

F45.38 0 65535 0
13
Mappin

F45.39 Pping 0.00 100.00 1.00
coefficient 13

F45.40 |Source address 140" 65535 0
Destination addreg

F45.41 0 65535 0
14
Mappin

F45.42 p? .g 0.00 100.00 1.00
coefficient 14

F45.43 |Source address 190" 65535 0
Destination addreg

F45.44 0" 65535 0
15
Mappin

F45.45 pping 0.00 100.00 1.00
coefficient 15

F45.46 |Source addrss 16 |00 65535 0
Destination addreg

F45.47 0" 65535 0
16
Mappin

F45.48 p? .g 0.00 100.00 1.00
coefficient 16

F45.49 |Source address 110" 65535 0
Destination addreg

F45.50 0 65535 0
17
Mappin

F45.51 pr_) .g 0.00 100.00 1.00
coefficient 17

F45.52 |Source address 1§0° 65535 0
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Destination addreg

F45.53 0" 65535 0
18
Mappin

F45.54 Pping 0.00 100.00 1.00
coefficient 18

F45.55 |Source address 190° 65535 0
Destination addreg

F45.56 0 65535 0
19
Mappin

F45.57 pr.) .g 0.00 100.00 1.00
coefficient 19

F45.58 |Source address 200" 65535 0
Destination addreg

F45.59 0" 65535 0
20
Mappin

F45.60 pping 0.00 100.00 1.00
coefficient 20

F45.61 |Source address 210" 65535 0
Destination addreg

F45.62 0" 65535 0
21
Mappin

F45.63 Pping 0.00 100.00 1.00
coefficient 21

F45.64 |Source address 240" 65535 0
Destination addreg

F45.65 0" 65535 0
22
Mappin

F45.66 pr_) .g 0.00 100.00 1.00
coefficient 22

F45.67 |Source address 230" 65535 0
Destination addreg

F45.68 0" 65535 0

23
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Mapping

F45.69 0.00 100.00 1.00
coefficient 23

F45.70 |Source address 240" 65535 0
Destination addreg

F45.71 0 65535 0
24
Mappin

F45.72 Pping 0.00 100.00 1.00
coefficient 24

F45.73 |Source address 250" 65535 0
Destination addres

F45.74 0" 65535 0
25
Mappin

F45.75 p|c.) .g 0.00 100.00 1.00
coefficient 25

F45.76 |Source address 260" 65535 0
Destination addreg

F45.77 0" 65535 0
26
Mappin

F45.78 pping 0.00 100.00 1.00
coefficient 26

F45.79 |Source address 210" 65535 0
Destination addreg

F45.80 0" 65535 0
27
Mappin

F45.81 pping 0.00 100.00 1.00
coefficient 27

F45.82 |Source address 260" 65535 0
Destination addreg

F45.83 0" 65535 0
28
Mappin

F45.84 PPINg 0.00 100.00 1.00

coefficient 28
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F45.85 |Source address 290" 65535 0
Destination addreg

F45.86 0 65535 0
29
Mappin

F45.87 p? .g 0.00 100.00 1.00
coefficient 29

F45.88 |Source address 300" 65535 0
Destination addreg

F45.89 0 65535 0
30
Mappin

F45.90 PPINg 0.00 100.00 1.00

coefficient 30
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Chapter 7 Function Code Details

7.1 Basic Function Parameter Group of FOO Group

Function| - Function code Parameter description Unit Defgult Attribute
code name setting
Drive control 0: V/F control (VVF)
F00.01 1: Speed sensorless vector cor 0
mode of motor 1 (SVC)

F00.01=0: V/F control (VVF)
It is used for ongo-many, fast and lowprecision speed control.

F00.01=1: speed sensorless vector control (SVC)

The opeHoop vector control is suitable for general higérformance control. An inverter

drives one motoonly. It is suitable for machine tools, centrifuges, drawing machines, injection

molding machines and other loads.

H

1. In order to improve the control performance, -fdfrning is needed t

obtain the correct motor parameters before vector control.

2. In the vector control mode, the inverter can be used with one motor

and the motor capacity should not be greatly different from the inverter cap

otherwise, the control performance may decline or the system may not work props

AUEEm) | [Runeen GEE Parameter description Unit Defallult Attribute
code name setting
F00.02=0: keyboard control
Obtions of (LOC/REM indicator ON)
P 1: terminal control (LOC/REM
F00.02 |command . 0
indicator: OFF)
source Ll
2: communication control
(LOC/REM indicator: flicker)

F00.02=0: keyboard control (LOC/REM indicator ON)

The start and stop of the inverter are controlled by the RUN, STOP key
on the keyboard. In the case of no trip protection, press the RUI\ to enter the
running status. If the green LED iiedtor above the RUN ke is ON, it indicates that

the inverter is in the running status. If this indicator is flickering, it means that the inverter is in
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the status of deceleration to stop.

Regardless of the speed or torque reference input contréhviisger will run in the input
control mode at the jog speed once jogging is enabled.

F00.02=1: terminal control (LOC/REM indicator OFF)

The start and stop of the inverter are controlled by the start and stop control terminals th:

are defined by the funion codes F02.00 to F02.06. Detailed settings of terminal control are
dependent on F00.03.

F00.02=2: Communication control (LOC/REM indicator flickering)
The inverter start and stop are controlled by the host through the RS485 communicatio
port. See thé&1.3.4Registetaddress distribution 7000H control description for details.

The final command source also de
from the Run command o keyboardo and @25
command to communicationo. I f th
Run command to keyboar do is vV a
fkeyboard control 0. I'f the i nputmandwo
communi cati ono i s val i d, t he curreni
Otherwise, the command source depends on the setting of the function code FOO.

F ion| F i L .. | Defaul :
unction) Function codg Parameter description Unit © a.lUt Attribute
code name setting
0: terminal RUN (running) and F/R
(forward/reverse)
. 1: terminal RUN (forward) and F/R
Options of (reverse)
F0O. rminal . .
00.03 fte a 2: terminal RUN (forward), Xi (stop) 0
control mode
and F/R (reverse)
3: terminal RUN (running), Xi (stop)
and F/R (forward/reverse)
Terminal RUN: X i terminal is set to fAl: termina
Terminal F/R: Xi t er mi nal is set to A2: running

Terminal control can be divided into two types: tweline control & three-line control.

Two-line control:

F00.03=0: the terminal RUI in the running status, and F/R in the forward/reverse status.

Enable/Disable the terminal RUN to control the start and stop of the inverter, and the
terminal F/R to control the forward/reverse running. If F00.21 is set to 1 and reverse running i

disabed, the F/R terminal will not be available. If the mode of deceleration to stop is selected
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the logic diagram is as shownkig. 7-6(b);

F00.03=1: the terminal RUN controls forward running, and the terminal F/R isin the
reverse mode.

Enable/Disable the terminal RUN to control the forward running and stop of the inverter,
and the terminal F/R to control the reverse running and stop. When the terminals RUN and F/
are enabled simultaneously, the inverter will be géab If reverse running is disabled, the
terminal F/R will not be available. If the mode of deceleration to stop is selected, the

forward/reverse logic will be run, as showrFig. 7-6(d);

[

Operation RUN —l—‘i
F/R :
[N R

1
I
|
|
f L. 1 [
! I I ]
Qutput| 1 1 | I
Fequenc \_:/ L1,
1

Time
S . !

Inverter

Forwardreverse

(a) Wiring diagram of tweline control (F00.03=0) (b) F04.19=0, F00.03=0, run the

forward/reverse logic

Forward

Inverter

F R

Reverse
Output
frequenc)

-
(c) Wiring diagram of tweine control (F00.03=1) (d) F04.19=0, F00.03=1: forward/reverse

running logic

Fig. 7-6 Two-line Control

When the start/stop value of F00.03 is set to 0 or 1, even if the terminal R
available, the inverter can be stopped by pressing the STO or sending an
external stop command to the terminal.this case, the inverter will not be in th

running status until the terminal RUN is disabled and then enabled.

Three-line control:
141



User Manual of EM730 Series Inverter

F00.03=2: the terminal RUN controls forward running, the terminal Xi is for stop,
and the terminal F/R is in the reverse sttus.

The terminal RUN is normally ON for forward running, and the terminal F/R is normally
ON for reverse running, with valid pulse edges. The terminal Xi is normally closed for stop,
with the valid level. When the inverter is in the running status, pXess stop it. When the
mode of deceleration to stop (F04.19=0) is selected, the logic diagram is as shaguriviri(b).
The terminal-l iXne irsudmirngitddmdkestop control o

F00.03=3: the terminal RUN is for running, Xi for stop and F/R for forward/reverse
control.

The terminal RUN is normally ON for running, with the valid pulse edge, F/R for
forward/reverse switching (forward in the OFF status and reverse in the ON statL), ia
normally OFF for stop, with the valid level. When the mode of deceleration to stop (F04.19=0)
is selected, the logic diagram is as showRim 7-7(d).

24V RUN
Forward HR
RU
Inverter

HR Xi

) Parking| §
Xi

Output

C O frequency

-f
~ d Wiring diagram of thredine control (F00.03=2) (b)F04.19=0,F00.03=2:

forward/reverse running logic
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A
20V RUN —u u
Operation AR — !
RU— " N b
orwardreversg o i
Inverter i o H i L
Parking L1 o
S SANIVANE
Output | | o
requency ] =
cO f : 1 } Time

(c) Wiring diagram of thredine control (F00.03=3) (d)F04.19=0,F00.033: forward/reverse
running logic
Fig. 7-7 Threeline Control

® The thredine control logic of the EM730 series inverter is consistent with
conventional electrical control. The keys and knob switches should be
correctly & shown in the schematic diagram. Otherwise, operation errors may be ca

Function Function code nan Parameter description | Unit Defa_lult Attribute
code setting

0: digital frequency setting
F00.07

1: All

2: AI2

3: reserved

4: reserved

Options of main Ch :
5: high f I
frequency source A(XS)Ig requency puise Inpy 8

6: percentage setting of mair
frequency communication
7: direct setting of main

frequency communication
8: digital potentiometer settir

F00.04=0: digital frequency setting F00.07

The mainfrequency source A depends on the digital frequency setting F00.07.

F00.04=1:Al1

F00.04=2:Al2

The main frequency source A depends on the Al (percentage) * F00.16.

All is the G10V voltage input;

Al2 is the G10V voltage input or 20mA current input, set¢ed via the terminals S4/S5

on the terminal block.

The percentage corresponding to the input physical quantity of the Al terminal is set by the
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function codes F02.31 to F02.3@00.00% is the percentage to the set value of F00.16
(maximum frequency).

F00.04=5: High-frequency pulse input (X5)

The main frequency source A depends on the HDI (percentage) * F00.16.

The terminal X5 can also be used for higkguency pulse input (set the terminal function
FO2.04 to f40: pul se i n-p00.@0kHE and voitagehof 4BN. §hef r e
corresponding percentage of terminal input pulse frequency is set by FRI2®#9.100.00% is
the percentage relative to the set value of F00.16 (maximum frequency)

F00.04=6 or 7: main frequency communication setting

The main frequency source A depends on the communication, etc.

, If the mastesslave communication (F10.05=1) is enabled and the inverter works as the
slave (F10.06=0), the main freqwulavacy
communication setting) * FO061(maximum frequency) * F10.08 (slave receiving
proportional coef fici ent-100.00% &©nld0.00%ase 7
detailed inTable 1231

, For general communication (F10.05=0):

aa F00.04=6 percentage seti n g : t he mai n frequency S
(communication percentage setting of the main channel frequency R)0*16
(maximum frequency) ;

ba F00.04=7di r ect frequency setting: the mai
(communication settingohte mai n channel frequency A
The 7001H data range i€00.00% to 100.00%, and ti7®15H data range 8.00 to

F00.16 (maximum frequency), as detailedable 1231

F00.04=8: digital potentiometer setting
In thespeed mode, the main frequency source A is set directly by the digital potentiometer

and only the monitoring interface is available. See F12.42 for the specific value.

Operating instructions for the digital potentiometer: In the monitoring interface, tar
the digital potentiometer clockwise or counterclockwise to increase or decrease the se
frequency. This is the editing status, and the value will flash if changed. After the change i
made, press the ENTER key to exit the editing status. The indicdtoronionger flicker. Or,
After the modification is complete, press ESC to return toQhelevel menu interface. The

previously modified value is still vali®Gee the running monitoring of keyboard operation.
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The final setting of the main frequency saiXis also dependent on the DI terminal status:

Table 73 Detailed Setting of Main Frequency Source A
Terminal Function Status Description Priority
11-14: multisegment speed|If one is valid, the multsegment speetiode will be 1
terminals 14 enabled (F08.06-08.14).
51: switching of main . . . .
frequency source to digital Valid, depending on the digital frequency setting 2

frequency setting

F00.07, the same as the function code F00.04=0

52: switching of main

Valid, depending on the All input percentage settin

frequency source to Al1l  |the same as the function code F00.04=1 3
53: Switching of main Valid, depending on the AI2 input percentage settin 4
frequency source to Al2  |the same as the function code F00.04=2
?rg.qz\ggg;lggu?igg Valid, depending on the communication input, the s 7
v . as the function code F00.04=6
communication setting
- All invalid, depending on the setting of function ¢ 8
F00.04
F00.05=0: digital frequency setting F00.07
Function Function code nam Parameter description Unit Defgult Attribute
code setting
0: digital frequency setting
F00.07
1. All
2: Al2
3: reserved
4: reserved
5: high frequency pulse input
Foo.05 POPtions of auxiliary |(X5) 0

frequency source B

6: percent setting of auxiliary
frequency communication

7: direct gtting of auxiliary
frequency communication

8: digital potentiometer settin
9: reserved

10: process PID

11: simple PLC

The auxiliary frequency B depends on the digital frequency setting F00.07.

F00.05=1:Al1
F00.05=2:Al2

The auxiliary frequency B is determined by Al (percentage) * F00.16.
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For the details of All and Al2, refer to the F00.04 description. They have the same

meaning100.00% is the percentage to the set value of F00.16 (maximum frequency).

F00.06=5: High-frequency pulse input (X5)

The auxiliary frequency B is determined by HDI (percentage) * F00.16.

For the details of Al4AI2 and X5, refer to the F00.04 description. They have the same

meaning100.00% is the percentage to the set value of FG@ag&imum frequency)

F00.05=6 or 7: auxiliary frequency communication setting

The auxiliary frequency B depends on the communication and others.

, If the mastesslave communication (F10.05=1) is enabled and the inverter works as the
slave (F10.06=0), the &ui | i ary frequency B -slawve s e
communication setting) * F00.16 (maximum frequency) * F10.08 (slave receiving
proportional coef fici ent-100.00% &©nld0.00%ase 7
detailed inTable 1231

, For general communication (F10.05=0):

a. FO0.05=6 t he auxiliary frequency B is set
auxiliary channel frequency B)F 00 . 16 ( maxi mum frequenc:

b. F00.05=7 t he auxiliary fr dcgmmumoatin sBtting of thes e t
auxiliary channel frequency B)o.

The 7002H data range i$00.00% to 100.00%, and tF@02H data range .00 to F00.16

(maximum frequency), as detailedTiable 1231
F00.05=8: digtal potentiometer setting
In the speed mode, thauxiliary frequency Bs set directly by the digital potentiometer.

See the F00.04 description for details.

F00.05=10: process PID
The auxiliary frequency B depends on the process PID function outputadedian7.10

This is usually applied in egite closedoop process control, such as the conspaassure
closedloop control and constat¢nsion closedoop control.

F00.05=11: Simple PLC
The auxiliary fregency B depends on the simple PLC function outasitdetailed in the

multi-segment group (FO8) and simple PLC parameter group
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@ The same physical channel (All or Al2) cannot be selected for the
I frequency source A andixsiliary frequency source B;

The process PID and simple PLC modules will not be valid until they are selected.

Function | Function cod Parameter description Unit Defgult Attribute
code name setting
0: main frequency saae A

1: auxiliary frequency source B

2: main and auxiliary operation results
3: switching between main frequency

Options of  [source A and auxiliary frequency sourg

F00.06 [frequency 4: switching between main frequency 0
source source A and main and auxiliary operal
results

5: switching ketween auxiliary frequenc
source B and main and auxiliary
operation results

Select the final valid frequency setting channel and operation mode.

F00.06=0: main frequency source A

The final set frequency only depends on the main frequency source A.

F00.06=1: auxiliary frequency source B

The final set frequency only depends on the auxiliary frequency source B.

F00.06=2: main and auxiliary operation results

The final set frequency depends on the main and auxiliary operation results. Refer to th
desciption of the function code F00.08.

F00.06=3: switching between the main frequency source A and auxiliary frequency
source B

The final set frequency is determined b
source switchi ng o0the maim fremuencd sourcg A;p/aich depamdjng onrthe
auxiliary frequency source B.

F00.06=4: switching between main frequency source A and main and auxiliary
calculation results

The final set frequency is det er Arequeaay b
source switchingo: inval i d, depending on t
main and auxiliary operation results. Refer to the description of the function code F00.08.
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F00.06=5: switching between the auxiliary frequency sourd®d and main and auxiliary
operation results

The final set frequency is determined b
source switchingbo: inval i d, depending on t
the main and auxiliary operah results. Refer to the description of the function code F00.08.
Function . . . Default :

HNCH Function code nam Parameter description Unit .u Attribute
code setting

Digital frequency

F00.07 | ting

0.00 to maximum frequency Hz 50.00 o]

F00.07 is used to set the daitfrequency, and its maximum value is limited by the
maximum frequency (F00.16).

Function . . . Default .
Function code nam Parameter description Unit . |Attribute
code setting

0: main frequency source A +
auxiliary frequency source B
1: main frequency source-A
Options of main andauxiliary frequency source B
auxiliary operation |2: larger value of main and
auxiliary frequency sources
3: smaller value of main and
auxiliary frequency sources

F00.08

Select the main and auxiliary operation mode. The final tesue limited by the lower
frequency limit (F00.19) and upper frequency limit (F00.18).

F00.08=0: main frequency source A + auxiliary frequency source B

The main and auxiliary operation result is the sum of the two items, and may be positive o
negativeThat is, the result of the forward 20.00Hz and reverse 40.00Hz is reverse 20.00Hz.

F00.08=1: main frequency source Aauxiliary frequency source B

The main and auxiliary operation result is the difference between the two items, and ma
be positive or nedae. That is, the result of the forward 20.00Hz and reverse 40.00Hz is
forward 50.00Hz (upper frequency limit F00.18=50.00).

F00.08=2: the larger of main and auxiliary operation results

The main and auxiliary operation result is the larger of the twositamd may be positive
or negative. That is, the result of the forward 20.00Hz and reverse 40.00Hz is forward 20.00Hz.

F00.08=3:the smaller of main and auxiliary operation results
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The main and auxiliary operation result is the smaller of the two iterdsnaxg be positive

or negative. That is, the result of the forward 20.00Hz and reverse 40.00Hz is reverse 40.00Hz.

F00.08=4: main frequency source A- auxiliary frequency source B the result is

greater than or equal to zero

The main and auxiliary operatiaesult is the difference between the two itersd the
result is greater than or equal to zero, that is, the operation results of 20.00Hz forward ar
40.00Hz reverse agHz.

F00.08=5: main frequency source A + auxiliary frequency source Bthe result is
greater than or equal to zero

The main and auxiliary operation result is the sum of the two itenasthe result is greater
than or equal to zero, that is, the operation result of forward 20.00Hz and reverse 40.00Hz
OHz (the upper frequency is F00.18)

Function . . . Default .
Function code nam Parameter description Unit . |Attribute
code setting

Reference options d0: relative to he maximum
auxiliary frequency [frequency

source B in main ar]l: relative to main frequency
auxiliary operation |source A

F00.09

During the main and auxiliary operations, the range of the auxiliary frequency source B
depends on the selected object, maximum frequency by default. If selected relative to the ma
frequency source A (F00.09=1), the range of the auxiliary frequenrges® will change along
with that of the main frequency source A (according to the maximum frequency by default).

Function Function code name Parameter description Unit Defgult Attribute
code setting

Foo.10 (23N of main frequenc, 344 % | 1000| &
source

Foo.11 [Cainofauxiliary s o 350 % | 1000| &
frequency source
Synthetic gain of main

F00.12 [and auxiliary frequeng0.0° 300.0 % 100.0 0

sources
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0: synthetic frequency of mai
and auxiliary channels

1: Al1 * synthetic frequency o
main and auxiliary channels
2: AI2 * synthetic frequency o
main and auxiliary channels 0
3:reserved

4: reserved

5: high frequency pulse
(PULSE) * synthetic frequeng
of main and auxiliary channel

Analog adjustment of

F00.13 .
synthetic frequency

Such parameters areaimly used to adjust the gain of each setting source, as shown in

Fig. 7-8. Both the main frequency source A and the auxiliary frequency source B have a se
gain. When synthesis is selected via the function codeDB0Aa synthetic gain will be generated.
The final setting is limited by the analog adjustment and upper and lower frequency limits.

" N N Synthetic 00.06, etc
Main frequency sourc Gain of main frequen —
A setting DD0.04, etc source B0.10 ynthetic gain of main nalog adjustment of Limit
auxiliary frequency sourc synthetic frequency
Auxiliary frequency source Gain of auxiliary (F00.12) (F00.13)
setting M0.05, etc frequency source@®.11

Fig. 7-8 Frequency Source Setting Control (Gain Description)

Thegah type function codes (F0O0.10 to FOO.
original set value * gaino. Below is only

F00.13=0: synthetic frequency of main and auxiliary channels

The synthetic frguency is directly set to the synthetic frequency of main and auxiliary
channels.

F00.13=1: Al1 * synthetic frequency of main and auxiliary channels

F00.13=2: AI2 * synthetic frequency of main and auxiliary channels

The synthetic frequency is directly deto i Al (percentage) * sy
and auxiliary channel so.

For the details of Al4AI2 and X5, refer to the F00.04 description. They have the same
meaning100.00% is the percentage relative to the main and auxiliary synitieeticency.

F00.13=5: High frequency pulse (PULSE) * synthetic frequency of main and auxiliary
channels
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The synthetic frequency is directly set
and auxiliary channel so.
For the details of Al4AI2 and X5, refer to the FO04 description. They have the same

meaning100.00% is the percentage relative to the main and auxiliary synthetic frequency

Function Default

Function code nam Parameter description Unit . |Attribute
code setting
0.00~650.00 F15.13=0)
F00.14 |Acceleration time 1[0.0~6500.0 (F15.13=1) s 15.00 0

0 ~ 65000 (F15.13=2)

0.00~ 650.00 (F15.13=0)
F00.15 |Deceleration time 1{0.0~ 6500.0 (F15.13=1) s 15.0 o]
0 ~ 65000 (F15.13=2)

The acceleration time is the time for the output frequency to rise from 0.00Hz to the se

value Fbase of F15.09 (reference frequency of the acceleration and deceleration time); and t
deceleration time is the time for the output frequency to fathfFbase to 0.00Hz, regardless of
forward and reverse running. Seig. 7-9.

Output frequencyHz)
A Output frequencyHz)
A

Fbaser-----------------5 Fhase

Timi(s)

> t2

(a) Acceleration time 1 (b) Deceleration time 1

Fig. 7-9 Acceleration and Deceleration Time

Note that the acceleration and deceleration time is in 0.01 s, 0.1 s or 1s, de
on the F15.13.

Function code FUTICHTE G2EtE Parameter description Unit Defe}ult Attribute
name setting
FO0.16 |vaximum 1.00 600.00 Hz | 50.00
frequency

The allowable maximum frequency of the inverter is represented by Fmax. The Fma
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range is from 20.00 to 600.00Hz.

iy Function code nam Parameter description Unit DEfa.lu"Attribute
code setting
0: set by F00.18
1:All
2: A2
Optons oupper [ <S<vee
F00.17 |frequency limit |5 high frequency pulse input (X5) 0
control 6: percent setting of upper limit
frequency communication
7: direct setting of upper limit frequen|
communication
F00.18 Qpperfrequency Low_er frequency limit F00.19 to Hz | 50.00 5
limit maximum frequency F00.16
F00.19 [-OWer frequency o 4 1 upper frequency limit F00.18 | Hz | 0.00 | &

limit

F00.17=0: set by F00.18
The upper frequency limit is set by F00.18.

F00.17=1:Al1

F00.17=2:Al2

The upper frequency limit depends on Al (percentage) * F00.18.

For the details of Al1l and Al2, refer to the F00.04 description. They have the same
meaning100.00% is the percentage relative to the set valu@@fLB(upper frequency limjt
F00.17=5: Hgh-frequency pulse input (X5)
The upper frequency limit depends on HDI (percentage) * F00.18.
For the details of AIAI2 and X5, refer to the F00.04 description. They have the same
meaning100.00% is the percentage relative @A.8(maximum frequency
F00.17=6 or 7: communication setting
The torque depends on the communication and the like.
, If the mastesslave communication (F10.05=1) is enabled, and the inverter works as the
sl ave (F10.06=0), t he actual u pslawe r 1
communication setting) * F10.08 (slave receiving proportional coefficient) * F00.18
(upper frequency | i mit) 6100.00% td 100.008as 7 0 O
detailed inTable 1231
, For general communication (6D5=0):

152



User Manual of EM730 Series Inverter

a. F00.17=6 t he actual frequency | imit is A7
frequency |l imit) * FO00.18 (upper frequ

b. FO0O. 17=7, the actual frequency | imit i
frequency | imit)o.

The 700AHdata range i§.00% to 200.00%, and th¥17H data range 8.00 to F00.16
(maximum frequency). For details, skable 1231

F00.18 is the highest frequency allowed after the inverter is started. It is reprdseRten
ranging from Fdown to Fmax;

F00.19 is the lowest frequency allowed after the inverter is started. It is represented b
Fdown, ranging from 0.00Hz to Fup.

1. The upper and lower frequency limits should be set carefully according to the na
parameters and operating conditions of the actually controlled motor, al

E] motor should be prevented from lotime operation at the low frequen
otherwise, the motor life may be shortened due to overheat.

2. Relationship of the maximum frequency, apgrequency limit and lower frequen

limit: 0.00HzOFdownOFupOFmMax0O600. 00Hz

3. When the set frequency is lower than F00.19 (lower frequency limit), the running

is dependent on F15.33.

- Function code| . .. | Default .
Function codg name Parameter description | Unit setting Attribute
F00.20 Runnl_ng 0 conS|s_tent_d|re_ct|0n 0 5

direction 1: opposite direction

The rotation direction of the motor can be changed by modifying this function code insteac
of motor wiring. This is equivalent to the change in the rotatirection of the motor by
adjusting any two wires of the motor (U, V, W).

1 After the parameters are initialized, the rotation direction of the motor will retu
its original status.
2 Be careful to conduct the aforesaid operation where it is forbidd
@ change the rotation direction of the motor after system debugging.
3 When the inverter is prohibited from reverse running (e.g. F00.21=1
function is invalid.

. Function code . .. | Default .
Function codg name Parameter description | Unit setting Attribute
F00.21 |Reverse control |0: dlow forward/reverse 0
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running
1: prohibit reversing
Duration of
F00.22 |forward and 0.00 650.00 S 0.00 o]

reverse dead zon

F00.21=0: reversing running is allowed.

The rotation direction of the motor is controlled by the sgtf the F/R terminal or
F00.20.

F00.21=1: reverse running is prohibited.

The motor can only work in one direction, and the F/R terminal and F00.20 are invalid.

Select the forward/reverse status of the motor.

If F00.22=0.00 is set, forward and reversening is subject to smooth transition.

I f FO0O0.22i0 is set, when the speed drops
the inverter will work at 0.00Hz within the duration of the forward and reverse dead zone
(F00.22) and then in the opposite difen to the set frequency. SEg. 7-10.

Output ‘
frequen

y

| | | | Time
| Duration of | I Duration of !

| forward and| forward and

Ireverse dead Ireverse dead

I zone | I zone !

, , , ,

Fig. 710 Schematic Diagram of Duration of Forward/Reverse Dead Zone

© When reverse running is allowed, the running diceciof the inverter depen
on the status of the F/R terminal and the set value of FOB.2@& set forwarg
running direction of the inverter is inconsistent with the desired rotation direct
the motor, exchange any two of the output terminal wicesv, W) of the inverter, of
set F00.20 to the opposite value.

Functior) Function Parameter description Unit Defa.lu"Attribute
code | code name setting
Carrier 1.0~16.0 (rated power of the inverter: less tharn 40(75 .
F00.23 frequency |4.00kW) kHz and °
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1.0~10.0 (rated poweof the inverter: below)
5.50~7.50kW) 2.0
1.0~-8.0 (rated power of inverter 11.0@5.00kW
1.0~4.0 (rated power of inverter 55.6@0.00kW
1.0~3.0 (rated power of inverter: 110.00kW an
above)

Increasing the carrier frequency ceeduce the motor noise, but will lead to the heat

increase of the inverter. When the carrier frequency is higher than the default value an
increased by 1kHz, the load needs to be derated to some extent. Please set F00.24=1. The ac
carrier frequency othe inverter will be adjusted automatically according to the actual situation.
The recommended relationship between the rated power and carrier frequency of th
inverter is shown iable 74.
Table 74 Relationship between Rated Power and Carrier Frequency Setting of Inverter

Inverter power N 11kw 55kwW 110kW
Pe PeO4h S5kW 78kW | g 90kW 560kW
Rated carrier 4.0kHz 2 OkHz
frequency
Maximum
allowable | 456 kHz | 10.0kHz 8.0kHz 4.0kHz 3.0kHz
carrier
frequency
Function code FUTIEATE GRRLE Parameter description Unit Defgult Attribute
name setting
Automatic 0: invalid
F00.24 |adjustment of |1:valid 1 1
carrier frequency2: valid 2

F00.24=0: invalid

The carrier frequency is dependent on FO00.28, limited by the allowable maximum
carrier frequency. It will not change during operation.

F00.24=1: valid 1

The carrier frequency is affected by the inverter temperature and load based on the F00.:
setting. If the inverter temperature is too high orltza is too heavy, the carrier frequency will
be limited. When the set carrier frequency F00.23 is greater than the limit, the carrier frequenc
of the inverter will be the limit during operation.

F00.24=2: valid 2
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The carrier frequency is autaned onhe basis of the F00.23 setting.

Function Function code nam Parameter description | Unit Def{’.‘”" Attribute
code setting
F00.25 N0|§e suppression o[0: |nvfalld 0
carrier frequency |1: valid
F00.27 |NOISE Suppression g 45 Hz | 100 5
intensity

When the noie suppression function is enabled (F00.25=1), the motor noise can be
suppressed to a certain extent.

Function codgFunction code nan|  Parameter description | Unit 22{2:5 Attribute
0: parameter group of motd
F00.28 Options of motor 1. 0
parameter group |1: parameter group of motd
2

The EM730 series inverter supports tistearing control of two motors. The motor
parameters and control parameters can be set separately. The corresponding parameters of
motor 1 are in the FOO group, FO1 group &96 group, and those of the motor 2 are in the F14
group.

The valid motor can be selected in conju
1/ Motor 2 switcTablertg. 0, as detailed in

Table 75 Details of Motor Parameter Group Options

F00.28: Motor P aramete 30: motor 1/motor 2 switchir Valid motor Related paramete
group options group
0: parameter group of Invalid Motor 1 FOO0/FO01/F06
motor 1 Valid Motor 2 F14
1: parametermup of Invalid Motor 2
motor 2 Valid Motor 1 FOO/F01/F06
Function code U (el Parameter description Unit DEfé.lu't Attribute
name setting
F00.29  |User password |0 - 65535 0

F00.29 is used to set a password to enable the password protedtjmr@eent the function
code parameters of the inverter from modification by unauthorized personnel. If the password
set to 0, the password function will be inval/hen a norzero user password is set, all
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parameters (except this function code) cary twal viewed and are not modifiable.

Function code AUTICEATEI GER Parameter description Unit Defa_lult Attribute
name setting
Frequency 0 0.01Hz
F00.31 resolution 1 0.1Hz (speed unit: 10rpm) 0

F00.31=0:The frequency resolution is 0.01Hz, correspondinthé frequency of 50.00Hz.

The maximum frequency in this mode is 600.00Hz.

F00.31=1:The frequency resolution is 0.1Hz, corresponding to the frequency of 50.00Hz.
The maximum frequency in this mode is 3000.0Hz. It is suitable for-fnégfuency spindle

motors.

Function cod Function code name Parameter descriptiorf Unit ngﬁﬁé Attribute|
10: 380V
F00.35 |Power supply voltage selecti 1 440V 0

F00.55=0: 380V
The voltage of the applied power supply is 380V.
F00.55=1: 440V
The voltage of the agied power supply is 440V. When the function code is set to 440V,

the corresponding dynamic braking voltage and stall overvoltage will increase accordingly.

7.2 Motor 1 parameter group of FO1 group

Function Function code nanm Parameter description Unit Defe_lult Attribute
code setting
0: ordinary asynchronous motor
1: variablefrequency asynchronol
F01.00 [Motor type motor 0
2: permanent magnet synchronoy
motor

The EM730 series inverter supports asynchronous and synchronous motors. Please set t

parameter correctly according to the actual situation.

FUTEHER, - [HUITEen G2 Parameter description Unit Defgult Attribute
code name setting
Fo1,01 |Rated powerof 1, 1 66 00 kw pependin
electric motor on the

157



User Manual of EM730 Series Inverter

motor
type

Dependin
Rated voltage o on the

50" 2000 \Y
motor motor

type

F01.02

0.01 to 600.00 (r Dependin
Rated current ofl 75 kW) on the
motor 0.1 to 6000.0 (rated power of motor: 3 motor
75 kW) type

F01.03

Dependin
Rated frequency on the

0.01 600.00 Hz
of motor motor

type

F01.04

Dependin
on the
motor

type

F01.05 |Rated speed |1° 60000 rpm

Dependin
Motor winding [0:Y on the
connection 1: 0 motor
type

F01.06

Dependin
Rated power on the

factor of motor 0.600 1.000 motor

type

F01.07

Dependin
on the
motor

type

F01.08 | Motor efficiency|30.0 100.0 %

The above function codes are the nameplate parameters of the asynchronoug/heior.
the motor is connected to the inverter for the first timegardless of VF control or vector
control, the above paraeters must be correctly set according to the motor nameplate before
operation.

When the rated power (F01.01) of the motor is changed, the values of F01.03 to F01.08 «
the inverter will change automatically. Pay attention to this during operation.

AUlleisl | (e Eel Parameter description Unit Defe}ult Attribute
code name setting
£01.09 Stator resistan1~6 0000 (rated pow my Dependin
7| of asynchronoy0.1~6000.0 (rated power of motor: > on the
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motor 75kW) motor
type
Rotor resistancf1~6 0000 (r ated pow Degs?:én
F01.10|of asynchronoy0.1~6000.0 (rated power of motor: > mY
motor
motor 75kW)
type
Leakage 0.01 to 600.00 (r Dependin
inductance of kW) on the
FOL.11 asynchronous [0.001 to 60.000 (rated power of motor: mH motor
motor 75 kW) type
Mutual 0.1 to 6000.0 (ratf Dependin
inductance of (kW) on the
FoL.12 asynchronous [0.01 to 600.00 (rated power of motor: > mH motor
motor kW) type
No-load 0.01 to 600.00 (r Dependin
excitation kW) on the
FO1.13|current of 0.1 to 6000.0 (rated power of motor: > A motor
asynchronous
motor kw) type

The function codes F01.09 to F01.13 are the parameters of the asymehrootor. They
are usually unavailable to users. Please get them through motor parameigensifi¢ation
(F01.34).

When the motor parameters (F01.01 to F01.08) are modifiedyvalues of F01.09 to
F01.13 of the inverter will change automaticallyy Rétention to this during operation.

Before the motor parameter salentification, be sure to set F01.00 to F01.08 correctly
according to the actual situation.

The specific meanings of motor parameters are shoWwigir/-11:

RL L1-Lm R2 L2-Lm
_W_W
11
12

10 L []:_| (1-s)/s*R2

Fig. 7-11 Steadystate Equivalent Model of Asynchronous Motor
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R1, L1, R2, L2, Lm, and I0 in the figure represent: stator resistance, stator inductance, rotc

resistance, rotor inductanceutaal inductance, ntbad excitation current.

Function| £ ction code name| ~ Parameter description | Unit Default 1 ipute
code setting

Magnetic saturation
F01.14 |coefficient 1 of 10.00~100.00 % 87.00
asynchronous motor

Magnetic saturation
F01.15 |coefficient 2 of 10.00~100.00 % 80.00
asynchronous motor

Magnetic saturation
F01.16 |coefficient 3 of 10.00~100.00 % 75.00
asynchronous motor

Magnetic saturation
F01.17 |coefficient 4 of 10.00~100.00 % 72.00
asynchronous motor

Magnetic satration
F01.18 |coefficient 5 of 10.00~100.00 % 70.00
asynchronous motor

The magnetic saturation coefficient of the asynchronous motor is automatically set during

the motor parameter setientification. Users do not need to set it under normal circumstances

Function| Function codg Parameter description Unit Defa_1u|t Attribute
code name setting
rS;;g;nceof 1-60000 (rated powe Model
F01.19 0.1 to 6000.0 (rated power of motor: > 74 mY :
synchronous Confirm
kw)
motor
d-axis 0.01 to 600.00 (ra
inductance of |kKW) Model
FO1.20 synchronous (0.001 to 60.000 (rated power of motor: > mH Confirm
motor kW)
g-axis 0.01 to 600.00 (ra
inductance of (kW) Model
FO1.21 synchronous [0.001 to 600 (rated power of motor: > mH Confirm
motor kW)
Counter
electromotive 10.0~2000.0 (counter electromotive force Model
F01.22 |force of \% !
rated speed) Confirm
synchronous
motor
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Initial
electrical angl
of synchronou
motor

The function codes F01.19 to F01.23 are the parameters of the synchronous motor. The

F01.23 0.0~359.9 (\alid for synchronous motor) 0.0

are usually unavailable to users. Please get them through motor parameiensdi¢ation
(FO1.34).
Before the motor parametselfidentification, be sure to set F01.00 to F01.08 correctly

according to the actual situation. In particular, select the motor type (F01.00=2) correctly.

Function Function code nam Parameter description | Unit Defa_lult Attribute
code setting

0: no operation

1: static seHiearning of
asynchronous motor

2: rotation seHlearning of
asynchronous motor 0
11: static seHearning of
synchronous motor

12: rotary seHlearning of
synchronous motor

Motor parameter

F01.34 .
self-learning

F01.34=0 not identfied

F01.34=1 the asynchronous motor remains stationary during parametédesatiffication.

Prior to the static selearning of the asynchronous motor, please set the motor type
(F01.00) and motor nameplate parameters (F01.01 to F01.08) correctlyaRegbarameters
(F01.09 to F01.13) of the asynchronous motor can be obtained during staasetig.

This mode is mainly used when the motor cannot rotate. Statiteasting has poorer
effects than rotary seléarning.

F01.34=2 the asynchronousaior rotates during parameter siléntification.

Prior to the rotary seliearning of the asynchronous motor, please set the motor type
(F01.00) and motor nameplate parameters (F01.01 to F01.08) correctly. Relevant paramete
(F01.09 to F01.18) of the schronous motor can be obtained during rotarylselning.

This mode is mainly used when the motor can rotate. However, loads should be avoided
minimized; otherwise, selkarning will have poor effects.

F01.34=11 the synchronous motor remains siatiry during parameter setfentification.

Prior to the static selkarning of the synchronous motor, please set the motor type (FO1.00
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and motor nameplate parameters (F01.01 to F01.05) correctly. Relevant parameters (F01.19
F01.21) of the synchronsumotor and current loop parameters (F06.12 to F06.15) can be
obtained during static seléarning.

This mode is mainly used when the motor cannot rotate. It is necessary to manually ente
the counter electromotive force (F01.22).

F01.34=12 the synchronasimotor rotates during parameter sdtntification.

Prior to the rotary selfearning of the synchronous motor, please set the motor type (FO1.00
and motor nameplate parameters (F01.01 to F01.05) correctly. Relevant parameters (F01.19
F01.21) of thesynchronous motor, current loop parameters (F06.12 to F06.15) and countel
electromotive force (F01.22) can be obtained during rotanjesasihing.

This mode is mainly used when the motor can rotate. However, loads should be avoided
minimized; otherwisgselflearning will have poor effects.

1. Motor parameter selearning is valid only in the keyboambntrolled start/sto
mode (F00.02=0): Set F01.34 to the corresponding value, and press the ENT]|
for confirmation and thenthe RUN key to start motor parameteg
self-learning. After the parameter séd#farning, F01.34 of the invert
will be automatically set to 0;
2.If there is an overcurrent or overvoltage protection dy
selflearning, extend the accelerati@ndeceleration time and try agaif
3. The first group of motor parameters is taken as an example above. For the
group of motor parameters, refer to the above description.

7.3 Function Parameter Group of Input Terminal of FO2 Group

The standard EM730 series inverter is equipped with fivétiffunction digital input
terminals (X1 to X5) and two analog input terminals (Al1 and Al2, to be used with the
corresponding function set to digital input, as detailed in the F02.31 description).

Function| Default

Function code namg Parameter description Unit . Attribute
code setting

F02.00 thlons of_Xl digital 1
input function

Options of X2 digital

F02.01 (. . SeeTable 76 Function List 0 2
input function . . .
Options of X3 diaital Multi-function Digital Input

F02.02 ptions o gra Terminals 11

input function

F02.03 thlons of_X4 digital 12
input function
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F02.04 thlons of_X5 digital 13
input function

F02.07 thlons of_AIl digita 0
input function

F02.08 thlons of_AI2 digita 0
input function

The terminals X1 to X5, All and AlI2 are seven miliiction input terminals. The
functions of the input terminals can be defined by setting the values of the function code
F02.00 to F02.14.

For example, if you define F02.00=1, the function of the &I tmi n a | i s AR
command source is set to terminal control (F00.02=1) and the X1 terminal input is valid, the
ARUNO function of the inverter wiTable?Zb.e ena

If multiple terminals are set to the same function (except for #34 function terminal), the
function status is dependent on the AOR | o
FO2.04=1, once one of the ter mi of&eéiavertériwillo r
be enabled.

Table 76 Function List of Multifunction Digital Input Terminals

Settings Function Description

Di sable the protection ter

0 No function .
prevent malfunction.

When the command source is set to terminal control
(F00.02=1), and the function terminal is valid, the inverter v
execute the corresponding RUN function according to the
value of the terminal control mode option (FO0.03gg$he
explanation of the function code F00.03 for details.)

Running terminal
(RUN)

When the command source is set to terminal control
(F00.02=1), and the function terminal is valid, the inverter v
execute the corresponding F/R function accordingecset
value of the terminal control mode option (F00.03). (See th
explanation of the function code F00.03 for details.)

Running direction
FIR

When the command source is set to terminal control
(FO00.02=1), the terminal control mode is $e threeline
control (F00.03=2/3) and the function terminal is valid, the
inverter will execute the stop command. (See the explanat
the function code F00.03 for details.)

Stop control of
threeline operation

) When the command source is set to terminal control
4 |Forward jog (FJOG (F00.02=1), and the function terminal FJOG is valid, the

- inverter will run forward; if the function terminal RJOG is
5 |Reverse jog (RJOQ,4jid, the inverter will run reversely; and if the two function
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terminals are valid at the same time, the inverter will decel
to stop.
/A When reverse running is prohibited, the reverse jog w|
invalid.

Terminal UP

Terminal DOWN

Clear UP/DOWN
offset

If the function terminal UP is valid, the frequency offset will
increase at the rate defined by F12.11; and if the function
terminal DOWN is vali, the frequency offset will decrease
the rate defined by F12.11.

If the UP/DOWN offset clear terminal is valid, the frequenc
offset will be cleared to 0.

Final set frequency of the frequency source A = set freque
of the frequency source A + UP/DOWiffset.

/E: The UP/DOWN function is valid only when the main
frequency source A is involved in setting.

The offset frequency can be viewed via F18.15.

The function of the terminal UP/DOWN is the same as thal
the UP/DOWN on the keyboard.

Free stop

If this function terminal is valid during inverter operation, th
output will be blocked, the inverter will stop in the free stat
and the motor will not be controlled by the inverter.

10

Reset protection

If the inverter is subject to protection and the faulty point is|
eliminated, you can use this terminal to reset the inverter. ]
has the same function as the Reset key on the keyboard.

11

Multi-segment
speed terminal 1

12

Multi-segment
speed terminal 2

13

Multi-segment
speed terminal 3

When the speed control and main frequesayrce A are
involved in setting, four function input terminals can be def
as multisegment speed terminals. The current set frequen
the inverter depends on the code combination of these fou
terminals and the settings of related function codesail3 are
given in the following table. (0/1: the current function termi
is invalid/valid.)

/: When a function has no corresponding input terminal
options, it is invalid (0) by default.

14| 13 | 12 | 11 | Set frequency of the inverter
Depending on ta option (F00.04
of the main frequency source A
Multi-segment speed 1 (F08.00)
Multi-segment speed 2 (F08.01)
Multi-segment speed 3 (F08.02)
Multi-segment speed 4 (F08.03)
Multi-segment speed 5 (F08.04)
Multi-segment speed 6 (F08.05)

0

oO|O|oO|o|O0|Oo
RRrIRO|IO|O

RP|O(O|R|Fk|O
O|FRrO|Fr|O|F

164



User Manual of EM730 Series Inverter

Multi-segment

Multi-segment speed 7 (F08.06)
Multi-segment speed 8 (F08.07)
Multi-segment speed 9 (F08.08)
Multi-segment speed 10 (F08.09)

RPlRRrRRR|-
LRk |lo|lo|lo|o

R|lo|lo|k|k|o|lolk
o|r|o|r|o|r|o|+

14 speed terminal 4 Multi-segment speed 11 (F08.10)
Multi-segmenspeed 12 (F08.11)
Multi-segment speed 13 (F08.12)
Multi-segment speed 14 (F08.13)
1 |1 |1 |1 | Muli-segmentspeed 15 (F08.14)
) The 4segment PID setting can be performed via these twg
15 [Multi-segment Pllterminals, as detailed in the following table (0/1: the curren
terminal 1 function terminal is invalid/valid).
16 15 Multi-segment PID setting
0 0 Depending on the PID settingsce
16 Multi-segment PII 5 I S/I:OIQ'.OO) .
terminal 2 ulti-segment PID setting 1 (F09.32)
1 0 Multi-segment PID setting 2 (F09.33)
1 1 Multi-segment PID setting 3 (F09.34)
The 4segment torque setting can be perfatna these two
17 Multi-segment terminals, as detailed in the following table (0/1: the curren
torque terminal 1 [function terminal is invalid/valid).
18 17 Multi-segment torque setting
0 0 Depending on the torque setting source
) option (F13.01)
1g Ml -segm(_entl ) 0 1 Multi-segment torque 1 (F13.03)
torque termina 1 0 Multi-segment torque 2 (F13.04)
1 1 Multi-segment torque 3 (F13.05)
The inverters of this series have four groups of acceleratio
deceleration time in total. You malefine two function input
. terminals as acceleration and deceleration time terminals.
Acceleration and ; o .
19  |deceleration time current acceleratlo_n/d_eceleratlon time of thg inverter dep_e
terminal 1 on the code _combmatlon of t_hese fom_Jr_ terminals arld settin
related function codes. Details areei in the following table
(0/1: the current function terminal is invalid/valid); or see th
function codes F15.03 to F15.13 for details.
20 |19 |Acceleration and deceleration time
. 0 |0 The first group (aceleration time: F00.14;
Acceleration and SN
20 |deceleration time deceleration time: F00.15) -
terminal 2 0 |1 The secohd group (acceleration time: F15.03;
deceleration time: F15.04)
1 |0 The third group (acceleration time: F15.05;
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Deceleration time: F15.06)

The fourth group (acceleration time: FQ3;
Deceleration time: F15.08)

Acceleration and

When the acceleration and deceleration prohibition termin
valid, the execution of acceleration and deceleration comn|

21 |deceleration will be prohibited, and the output frequency of theerter will
prohibition remain unchanged. The inverter in the overcurrent protecti
status will run based on the current limit.
The inverter decelerates to stop, but all running parameter
. be kept in the memory, such as PLC and PID paramét¢hen

22 |Operation pause : L . . . -
this terminal is invalid, the inverter will restore the running
status before stop.

Using this terminal, you can input the protection signal of t
. _|external device, to facilitate protection monitoring and
External protection . ) . .

23 input protgqtlon 6 the external deV|.ce via the |nve.rter. Upoq .
receiving an external protection signal, the inverter will disj
fiE14d and freely stop runnin

Switching of RUN [The current command channel depends on the status of th
24 |command to two terminalsand setting of F00.02. The priority is as follow

keyboard f24: switching of RUN comm

Switchingof RUN [s wi t chi ng of RUN command t
25 |command to command source optiono. Re

communication details.

Frequency source This_ terminal i_s mainly us_ed to switch the frequency sourcs

26 switching conjunction with the function code F00.06. When F00.06=1
5, this terminal will be valid. Refer to the F00.06 descriptio
The regular running function is defined by F16.05. This

27 Clearing of reglar [terminal can be used to clear the running time (reset the

running time remaining time of regular running). Refer to the F16.05
description.
Speed These two teninals are used to change the current inverte

28 |control/torque control mode in conjunction with F13:00 When #28 terming

control switching |valid, speed control and torque control can be switched; ar

29 Torque control when #29 terminal is valid, only speed control is enabled.

prohibition the F13.00 description.
This terminal is used to determine the current valid motor i

30 Motor 1/Motor 2 |conjunction with F00.28. If #30 terminal is valid, the motorg

switching will be switched based on the F00.28 setting. See the FOO
descripton.
Resetting of simplgWhen this terminal is valid, the simple PLC module will res

31 PLC status (runningrunning from the first segment. To further understand this

from the first

segment, with the

function, you can view the sjple PLC description of the FO8
group.
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running time
cleared)

simple PLC time

When this terminal is valid, the simple PLC module will keg
running at the current segment. When this terminal is inval

32 pause (keep runnif e simple PLC module will contiruto run after running at t
at current segment
current segment.

33 Reserved
Itis a pulse input terminal that has the counting function. T

34 counter input input pulse frequency is limited to 250Hz or below, and onl

(0250Hz) |oneterminal can be set with this functi@ee the description
of the function codes F16.03 to F16.04.
. It is a pulse input terminal that has the counting function. T
High-speed count |. S L
35 linput ( Ol|np_ut pulse frequency_ls limited to _100kHz or below. This i
only valid for X5) valid only for the terminal X5 (that is, only F02.06=35 can |
y set). See the description of the function codes F16.03 to F
. This terminal is used to clear the counter that has a counti

36 |Count clearing .
function.

This is the plse input terminal that has a length counting

37 Length counter function, the input pulse frequency is limited to 250Hz or

i nput ( OZbelow, and only one terminal can be set with this function.
the description of the function codes F16.01 to F16.02.
High-speed length This is the pulse |_nput terminal that has a Ifan_gth counting
; function, and the input pulse frequency is limited to 100kH
count irput o - .
38 (O0100KkHz below. It is invalid only for the terminal X5 (that is, only
valid for X5) '|F02.06=38 can be set). See the desionpof the function
codes F16.01 to F16.02.

39 Length clearing This length clearing terminal has a length counting functior,
This is a pulse signal input terminal, and the input pulse
frequency is limited td00kHz or below. It is valid only for th

Pul se i ngterminal X5.
40  |kHz, only valid for |/  This is used only to set the equivalent Al percentage
X5) instead of other special functions (e.g. counting). When
F00.04=5, you need to set F02.06=40 and the set frequen
pulse needs to be inputtewin the terminal X5.
When this terminal is valid, PID adjustment will be stopped
and the output of the process PID module will remain

41 Process PID pauss . . "
unchanged. For more information, refer to the description
the function code F09.18.

When this terminal is valid, the PID integral adjustment wil

42 Proces#ID integralsuspended, but the proportional and differential adjustmen

pause the PID will be still valid. This function is known as integral
separation. See the F09.20 description.

43 PID parameter If the digital input terminal (F09.11=1) for PID parameter
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switching switching is valid, PID parameters will be switched. See th
description of the function codes F09.05 to F09.13.
PID When this terminal is val, the PID positive/negative modes
44  |positive/negative |will be switched. See the description of the function code
switching F09.04.
When a stop command is triggered and the frequency reaq
Stop and DC the ;tarting frequency (F04.20) fqr dir.ect praking during stq
45 braking braking will be enabled. The braking time is subject to the
longer of the terminal closing time and stop/DC braking tin
(F04.22).
The stop command is not triggered. When there is a stop
command, and the frequency reaches the startingdrey
46 |DC braking at stop|(F04.20) for direct braking during stop, braking will be
enabled. The braking time is subject to the longer of the
terminal closing time and stop/DC braking time (F04.22).
. The inverter will immediately stop running and bejsabto
Immediate DC . . .
a7 braking DC braking at the current frequency. The brakmg current is
dependent on the DC braking current (F04.21) in stop.
48 Fastest deceleratio| The inverter will stop running within the minimum allowable
to stop acceleration and deceleration time.
49 |Reserved
When this terminal is valid, the inverter will stop running
50 |External stop according to the set stop mode (F04.19) and
acceleration/deceleration time 4 (F15.07/F15.08).
Switching of main
frequency source t
51 ]
digital frequency
setting
Switching of main
52 |frequency source t
All When the main frequency source A is involved in setting, th
Switching of main |multi-segment speed model is not enabled and this termin
53 |frequency source tqvalid, the main frequency source will be switched to the
Al2 corresponding setting. The functions 51 to 56 can work
Switching of main |independently, but subjea the priority. See the description
55 frequency source t{the function code F00.0Fable 73.
high-frequency
pulse input
Switching of main
56 frequency source t

communication

setting

168



User Manual of EM730 Series Inverter

57

Inverter enabling

When the inverter meets the operating conditions and the

current function terminal is valid, the inverter is able to run
Otherwise, it will notrun even if other operating conditions 4
met.

/E: Inverter enabling function: If no terminal is selected, thi
function is valid by default; if one terminal is selected, the

status of the selected terminal will prevail; and if more thar
terminal is skected and any selected terminal is invalid, this
function will not be valid.

58- 67

Reserved

68

Prohibition of
reversing disabling

It is only applicable to the straight wire drawing machines i
winding applications.

1: When the function of 69# inpwrminal is available and/or
F00.21=1, 68# input terminal is available, and reversing
disabling is prohibited, that is, reversing is allowed; otherw|
reversing disabling is not prohibited, that is, reversing is nq
allowed.

2: When the function of 69#ut terminal is available and/o
F00.21=1, 68# input terminal is available, and reversing is
disabled, that is, reversion is not allowed; otherwise, rever:
disabling is not disabled, that is, reversing is allowed.

69

Prohibition of
reversing

When thisterminal is valid, its function is the same as that i
the case of F00.21=1.

70

Input terminal
extension

When input terminal eersion is set to this function, the digi
input terminals X1~X5 of the frequency converter can be u
as the extended inptegrminals of PLC and other peripheral

devices. Whether the corresponding input terminal is valid
be obtained by reading the input terminal status of F18.22

71-78

Reserved

121

External material
cutoff signal

This is a dedicated function for windigplications, which is
used for external input of material cutoff detection. When
material cutoff detection is an external signal and the term
is closed (consistent with restrictions), E43 protection will [
reported.

122

Wiring detection
signal

Thisis a dedicated function for winding applications, which
used for wiring detection. When the valid or invalid time of
wiring detection signal expires, E44 protection will be repo

123

Brake reset terming

This is a dedicated function for windjrapplications. When th
brake output is valid, this terminal can be closed to reset t
brake output.
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Function) Function codf Parameter description Unit Defgult Attribute
code name setting
D7|D6|D5|D4|D3|D2|D1| D0
Positive/ x| * [ X5 X4 | X3[X2]| X1
F02.15 negativ_e logidO: pos_itive.lo_gic is valid in the closed 00000
1 of digital ~ [state/invalid in the open state
input terminal 1: negative logic is valid in the closed
state/invalid in the open state
D7|D6|D5|D4|D3|D2|D1| DO
Positive/ el 2| * [AI2|AIL
F02.16 negative logiq0: positive logic is valid in the closed 00

2 of digital  [state/invalid in the open state
input terminall 1: negative logic is valid in the closed
state/invalid in the open state

Xiinput Close Off

Positive logic
sampling Valid Invalid

Negative logic
sampling Invalid Valid

Fig. 7-12 Schematic Diagram of Positive/Negative Logic Sampling of Terminal
When the bit is set to 0, the mditinction input terminal is valid in the closed status and
invalid in the open status;
When the bit is set to 1, the mditinction input terminal is valid in the open status and
invalid in the closed status.
These function code are subject to bit operation. You only need to set the corresponding &
to 0 or 1. Take F02.15 as an example, as shown in the following table:
Table7-7 Function Code Details of Bit Operation
Setting item * * * X5 X4 X3 X2 X1

Corresponding b| * * * 4 3 2 1 0
Settings * * * 0/1 0/1 0/1 0/1 0/1

The seventh bit is reserved and cannot be set. The specific displayed valuetdoeam

anything.
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For example: To set the terminal X1 to reverse logic, you only need to sel thi¢ 0

corresponding to X1 to 1, i.802.15xxx Xxxx1.

To set the terminals X1 and X5 to reverse logic, you only need to set™tHst O

corresponding to Xand 4" bit corresponding to X5 to 1. That B2.15=xxx 1xxxL1.

/E This function is for logic matching with other external devices.

. . o .. | Default .
Function cod| Function code name Parameter descriptiorf Unit setting Attribute
0~100;
F02.17 Fllterlng tlmes of digital 0: no flltgrlng, _ 5
inputterminal n: sampling once in n
ms
Sampling clock
|
“1ms I | 11
[ | (N
B | |
Xiinput | |
(I |
[ |1 -
| I Note Itis
Interference assumed that
Irf I | trga{tﬁrrgger thei. nlﬁmkber of
i-i Interferenceless ! antkshake
Ant rlcr:(t:zrsfgirr?nce than the number of| of antishak wavego ib
P 9 antishake waves waves default

Fig. 7-13 Schematic Diagram of Terminal Filter Sampling

Since the multfunction input terminal is triggered by level or pulse, digftaéring is

needed when the terminal status is read, in order to avoid interference.

/E The parameters of this code do not need to be adjusted under normal circumstance

Where adjustment is required, pay attention to the relationship between the filtering

time and terminal action duration, to avoid the susceptibility to interference due to

insufficient filtering times or slow responses and command losses arising from

excessive filtering times.

Function cod Function code name Parameter description | Unit 22{3:; Attribute|
F02.18 |X1 valid delay time 0.000-30.000 s | 0.000 0
F02.19 |X1 invalid delay time 0.000-30.000 s | 0.000 0
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F02.20 |X2 valid delay time 0.006-30.000 S 0.000 0
F02.21 |X2 invalid delay time 0.000-30.000 s | 0.000 o]
F02.22 |X3 valid delay time 0.006-30.000 S 0.000 0
F02.23 |X3 invalid delay time 0.006-30.000 S 0.000 0
F02.24 |X4 valid delay time 0.006-30.000 S 0.000 0
F02.25 |X4 invalid delay time 0.000-30.000 s | 0.000 o]
/
Xiinput
| |
| |
| t
Delay processin{g :
4+ | I -
—> i —> |
Valid delay Invalid delay

Fig. 7-14 Schematidiagram of Terminal Delay Sampling

In the event of changes in the status of the function terminal, a response will be made with
delay according to the function code settings. Currently only the terminals X1 to X4 support this
function. Specifically, it ismbodied in: This function will take effect when the function
terminal changes from the invalid to valid status and is maintained with the valid delay, and not
take effect when the function terminal changes from the valid to invalid status and is mdintaine
with the invalid delay.

/E If the function code is set to 0.000s, the corresponding delay will be invalid.

Function Function cod Parameter description Unit Defa}ult Attribute
code name setting

Ones placeAll
0: anabg input
1: digital input (0 below 1V, 1 abov

Options of )
F02.31 |analog input 3V, the same as last time under 00D
. 1~-3V)
function

Tens place:Al2
0: analog input
1: digital input (the same as above

The analog input terminals All and Al2 of the EM730 series inverter can be used as digita
input terminals. You only need to set the corresponding bit to 1. To use the Al2 terminal as
digital terminal, you only need to set F02.31=xx1x. The analog input and digital logic
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conversion are as follows:
When the input voltage of the terminal is lesstlid/, its corresponding logic status
will be invalid;
When the input voltage of the terminal is greater than 3V, its corresponding logic
status will be valid;
When the input voltage of the terminal is within [1V, 3V], its corresponding logic

status will renain unchanged.

Logic
1
0 | »
ov i\ 3V Voltage

Fig. 710 Correspondence between Analog Input Terminal Voltage and Current Logic Status
If it is used as an analog input terminal, the filter time and corresponding offset curve cat
be set via F02.32 to F02.6Dhe terminals All to Al2 can be set separately.

R Function code name Parameter descriptio] Unit Defa_lult Attribute
code setting
Ones place:options of
All curve
O: curve 1
1: curve 2
2: curve 3
. . 3:curve 4
F02.32 |Options of analog input curvg Tens phce:Al2 curve 10
selection
O: curve 1
1: curve 2
2:curve 3
3:curve 4
F02.33 |Minimum input of curve 1 |-10.00~ F02.35 \% 0.10 0
F02.34 [Minimuminputsetting of 14 5 11000 % | 00 )
curve 1
F02.35 |Maximum input of curve 1  [-10.00~ 10.00 \% 9.90 0
F02.36 |MXImuminputsetting of 14 5 11000 % | 1000| b
curve 1
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F02.37 |Minimum input of curve 2 |-10.00~ F02.39 \% 0.10 0

Fo2.3g [Minimum inputsetting of 1,1 5 11000 % | 00 5
curve 2

F02.39 |Maximum input of curve 2 |F02.37~10.00 \% 9.90 0

F02.40 |MaXIMuminputsetting of 1,1 5 11000 % | 1000| &
curve 2

F02.41 |Minimum input of curve 3  |-10.00\~ F02.43 \% 0.10 0

F02.42 [Minimuminputsetting of 1,40 511009 % | 00 )
curve 3

F02.43 |INPut ofinflection point 1of ) 41 rop 45 v | 250 | 3
curve 3

F02.44 Input setting of inflection POIM. 100.0~ +100.0 % 250 5
1 of curve 3

F02.45 |MPut of inflection point 2 0f 1) 15 £ 47 v | 750 |
curve 3

F02.46 Input setting of inflection POIM. 100.0~ +100.0 % 75.0 5
2 of curve 3

F02.47 |Maximum inpu of curve 3 F02.45~10.00 \% 9.90 0

F02.4g [MXImuminputsetting of 1,4 6 11009 % | 1000| o
curve 3

F02.49 |Minimum input of curve 4  |-10.00~ F02.51 \% 0.10 0

Fo2.50 |Minimum inputsetting of 14 5 11000 % | 00 5
curve 4

Fo2.51 |INPut ofinflectionpoint 1 of ) 4q_ rop 53 v | 250 | &
curve 4

F02 52 Input setting of inflection poi 1100.0~ +100.0 % o5 5
1 of curve 4

Fo2.53 |MPut of inflection point 2.0f 1) 51 £o 55 v | 750 | &
curve 4

F02.54 Input setting of inflection poin.; 100.0~ +100.0 % 75 5
2 of curve 4

F02.55 |Maximum input of curve 4 |F02.53~10.00 \% 8.80 0

Fo2.56 |MaXImuminputsetting of 14 6 11000 % | 100 )
curve 4

F02.57 |Al1 filtering time 0.00~10.00 S 0.10 0

F02.58 |Al2 filtering time 0.00~10.00 S 0.10 0

F02.9 |Reserved

F0260 |Reserved

F02.32 is used to select the corresponding offset curve for each analog input terminal. |
total, four groups of offset curves are available. Among them, the curves 1 and 2 indicat
two-point offsets, while the curves 3 and 4igate fourpoint offsets. After selecting an offset
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curve, you can set the corresponding function code to meet the input requirements.
The filtering time can be adjusted according to the analog input and actual working

conditions. The actual effect will gvail.

Function Function code name | Parameter description| Unit Defgult Attribute
code setting
F02.61 [AD sampling hysteresis |2 ~50 2

This function code can be increased properly in the case of analog input hysteresis, lor
input lines or excessive esite interference resulting in significant input fluctuations. In

principle, this function code should be minimized.

Function Function code name Parameter description| Unit Defgult Attribute
code setting
Selection of analog input 0:0~10V
F02.62 Al1 type 3:-10~10V 0
4: 0~5V
0: 0~10V
Selection of analog input1: 4~20mA
F02.63 Al2 type 2: 0~20mA 0
4: 0~5V

Select the input type of All and Al2: current or voltage type. Determine the upper and
lower limits corresponding to the range.

F02.62 =0: 0~10V

All is the voltage type, with a range ofXDV. The input voltage (QLOV) corresponds to
the setting 0% 100%. OV corresponds to 0%, and +10V corresponds to 100%.

F02.62 =3:-10~10V

All is the voltage type, with a range ef0~10V. The input voltage-{0 to 10V)
corresponds to the setting00% to 100%-10V corresponds tel00%, and +10V corresponds
to 100%.

F02.62 =4: 0~5V

All is the voltage type, with a range of3V. The input voltage (6bV) corresponds to the
setting 0%~ 100%. OV corresponds to 0%nd +5V corresponds to 100%.

F02.63 =0: 0~10V
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Al2 is the voltage type, with a range ofIDV. The input voltage (ALOV) corresponds to
the setting 0%- 100%. OV corresponds to 0%, and +10V corresponds to 100%.

F02.63=1: 420mA (adjust the short circuit cap of the control panel to the current
mode)

Al2 is the current type, with a range of2DmA. The input current 20mA) corresponds
to the setting 0%100%. The current of 4mA or less corresponds to 0%, and 20mA corresponds
to 100%.

F02.63=2: 6-20mA (adjust the short circuit cap of the control panel to the current
mode)

Al2 is the current type, with a range ofZDmA. The input current (20mA) corresponds
to the setting 0%100%. OmA corresponds to 0%, and 20mA corresponds to 100%.

F02.63 =4: 0~5V

Al2 is the voltage type, with a range of®V. The input voltage (6bV) corresponds to the
setting 09%100%. OV corresponds to 0%, and +5V corresponds to 100%.

Function Function code name | Parameter description| Unit Defgult Attribute
code setting
Selection 6AI2 current 0: 500q
F02.66 input impedance 1: 250q 0

Select the Al2 current input impedance according to the actual situation on the site. Th
default input impedance is 500 ohms. In case of no 20mA output due to the poor load capaci

of the input currensource, the input impedance can be changed to 250 ohms.

7.4 Function Parameter Group of Output Terminal of FO3 Group

The standard EM730 series inverter is equipped with one -founlttion digital output

terminal (Y1) and one relay output terminal (R1).

Functon Function code name Parameter description| Unit Defgult Attribute
code setting
Options of Y1 output
F03.00 fu[r)\(I:tion utpu SeeTable 78 Function 1 3
Options of RIoutout List of Multi-function
F03.02 P . utpu Digital Output Terminals 7 3
function
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Y1 and R1 are two muHfunction digital output terminals. Their functions can be defined
separately by setting the function codes F03.00 to F03.02.

For exampl e, i f you define F0O3.02=7, t
protectiond. When the inverter is in the p
will be valid; and when the inverter is in the normal status, the output of the function terminal
R1 will be invalid. Specific options adescribed inrable 78.

Table 78 Function List of Multifunction Digital Output Terminals
Settings Function Description
The protection terminal
Unavail abeht&dorrectoutpptr e v
The inverter is in the status of slave running, slave stof
running or jog stop. The current output is valid in the
aforesaid statuses and invalid in other statuses.
When he |output frequeneget frequency| is less than or
equal to the frequency detection width (F15.20) in the
running status, the current output will be valid. When tf
inverter is not in the running status, or the |output
frequencyset frequency| is beyonle frequency detectio
width (F15.20), the current output will be invalid. See t
description of the function code F15.20.
When the |output frequency| is greater than the result ¢
output frequency detection FDT1 (F15 21 the running
status the current output will be valid. When the inverte
not in the running status, or the |output frequency] is le
than or equal to the result ofitput frequency detection
FDT1 (F15.21) minus FDT1 hysteresis (F15,28%
currentoutput will be invalid. In other statuses, the currg
output will remain unchanged. See the description of th
function codes F15.21 and F15.22.
When the |output frequency| is greater than the result ¢
output frequencyletection FDT2 (F15.23)h the running
status the current output will be valid. When the inverte
not in the running status, or the |output frequency] is le
than or equal to the result ofitput frequency detection
FDT2 (F15.23) minus FDT2 hysteregF15.24)the
current output will be invalid. In other statuses, the curf
output will remain unchanged. See the description of th
function codes F15.23 and F15.24.
Reverse running  |When the running direction and acceleration/decelerati
(REV) of the inverter is in the status of reverse acceleration,
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reverse deceleration or reverse constant speed, the cu
output will be valid. In other statuses, the current outpu
will be invalid.

Jog

When the inverter is in the status of JOG running or JQ
stop, the current output will be valid.
In other statuses, the current output will be invalid.

Inverter protection

The current output will be valid when the inverter is in t
protection status and invalid when the inverter is in oth
statuses.

Inverter ready to rur
(READY)

When the inverter has been powered on and complete
initialized without any abnormality, the current output w
be valid. When the inverter is not suitable for running, t
current output will be invalid.

Reach the upper
frequency limit

When the inverter is in the JOG or slave running statug
output frequency (F18.00) is greater than or equal to th
upper frequency limit (F00.17||F00.18), and the set
frequency (F18.01) is greater than or equal to the upp¢g
frequency limit £00.17||F00.18), the current output will
valid. Otherwise, the current output will be invalid.

10

Reach the lower
frequency limit

When the inverter is in the JOG or slave running statug
output frequency (F18.00) is less than or equal to the |
frequency limit (F00.19), and the set frequency (F18.01
less than or equal to the lower frequency limit (F00.19)
current output will be valid. Otherwise, the current outp
will be invalid.

11

Valid current limit

When the output current (F18)is greater than or equal
the current limit (FO7.12), the current output will be vali
when the output current (F18.06) is less than or equal
current limit (FO7.12)5.0%, the current output will be
invalid; and when the output current is atermediate
value, the current output will remain unchanged.

12

Valid overvoltage
stall

When the output voltage (F18.07) is greater than or eq
to the voltage of overvoltage stall control (FO7.07), the
current output will be valid; when the output vaiéa

(F18.07) is less than or equal to the voltage of overvolt
stall control (FO7.07) minus 10V, the current output will
invalid; and when the output voltage is an intermediate
value, the current output will remain unchanged.

13

Complete simple

When the simple PLC is in the mode of stop after a sin
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PLC cycle operation (F18.15=0), it will be stopped after one opera
and the current output will be valid; when the simple Pl
is in the mode of stop after a limited number of operatid
(F18.15=1), iwill be stopped after the operations set by
F08.16, and the current output will be valid; otherwise
further running, simple PLC status resetting), the curre
output will be invalid.

When the input pulse count value (F34) is greater than
14 Reach the set counjor equal to the set count value (F16.03), the current ou

value will be valid; otherwise, the output will be invalid. See t
description of function codes F16.03 to F16.04.

When the input pulse counalue (F18.34) is greater than

15 Reach the specified or equal to the specified count value (F16.04), the curr
count value output will be valid; otherwise, the output will be invalid

See the description of function codes F16.03 to F16.04

When the input plse conversion length (F18.34) is grea

16 Reach the length (inthan or equal to the set length (F16.01), the current ou

meters) will be valid; otherwise, the output will be invalid. See t
description of the function codes F16.01 to F16.02.

Motor overload When thecurrent motor current is greater than or equal

17 realarm the motor prealarm coefficient (F07.02), the current out

P will be valid; otherwise, the current output will be invali
When the inverter temperature is greater than oaletgp

Inverter overheat the hot spot-L0 N ), the prealarm output will be valid;

18 realarm and when the inverter temperature is less than the hot

P minus 15N, the prealarm output will be invalid (5N
hysteresis).

If the PID feedback (BB.17) is greater than or equal to t

Reach the upper . . -

. upper limit (F09.16) of PID output during operation, the

19 [limit of PID . . . .
current output will be valid; otherwise, the output will bé

feedback . .
invalid.

Reach the lower If the PID feedback (F18.17) is less than or dadml_me

. lower limit (F09.17) of PID output during operation, the

20 [limit of PID . . . .
current output will be valid; otherwise, the output will bé

feedback ) .
invalid.

21 Analog level When the selected analog channel input is greater thar

detection ADT1 equal to the result of analogvel detection (F15.26/28), t

29 Analog level corresponding output will be valid; when the selected
detection ADT2 analog channel input is less than or equal to the result
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analog level detection (F15.26/28) minus hysteresis

(F15.27/29), the corresponding output will be invalid; a
in other statuses, the current output will remain unchan
See the description of the function codes F15.25 to F1

24

Undervoltage statug

When the DC bus voltage (F18.08) is less than or equa
thevoltage of undevoltage stall contro{F07.08), the
current output will be valid; when the DC bus voltage
(F18.08) is greater than or equal to Woétage of power
failure end judgment-07.09), and the holding time is
greater than or equal to the determined delay tihpower
failure end (F07.10), the current output will be invalid.

26

Up to the set time

When it reaches the regular running time, the current o
will be valid; otherwise, the output will be invalid. See t
description of the function code F16.09.

27

Running at zero
speed

When the inverter is in the JOG or slave running status
the output frequency (F18.00) is less than or equal to t
zero servo start frequen¢ly04.29), the current output wi
be valid; otherwise, the current output will be ingal

28~37

Reserved

38

Off-load

The inverter is in the offoad status.

39

Reserved

40

The current reacheq

When the actual output current of the motor reaches th
value, the output igalid.

41

The torque reached

When the actual torque of the tnoreaches the set value
the output isvalid.

42

The speed reached

When the actual motor speed reaches the set frequeng
output isvalid.

43 46

Reserved

47

PLC output

When this function is selected for the output terminal, t|
output of Y1 and R will be controlled by the

corresponding bit of F03.31. If the corresponding bit is
the output will be valid; and if the corresponding bit is (
the output will be invalid.

48 66

Reserved

67

Brake control

This is a dedicated function for winding digptions. Whe
the brake is enabled, the output of this function will be
valid.

68

Material cutoff
detection output

This is a dedicated function for winding applications. In
case of material cutoff, the output of this function will b
valid.
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FDT1 lower limit This is similar to #3/4 function. The difference is that th

69 (pulse) output will be valid when the frequency is lower than th
fi'sethtyisntger esi so0 and aut om
20 FDT2 lower limit  |some time. If the single pulse output is set, the timebeil

(pulse) set by F03.17 to F03.20; and if the level output is enab
the time is 0.1 s by default.

FDT1 lower limit
71 |[(pulse, invalid in
JOG) This function is the same as #69/70 function, except fo
FDT2 lower limit  |output in the JOG status.

72 |(pulse, invalid in
JOG)

When this function of the output terminal is enabled, th
current exceeds the F15.66 overcurrent detection level
the duration reaches the value of F15.67, the output wi
valid.

73 |Output overcurrent

The Y1 multifunction output ports are of open collector output type, with YCM as the
common output port. If the selected function is disabled, the electronic switch will be OFF, anc
the multifunction output ports will be in the invalid status. If thees&td function is enabled,
the electronic switch will be ON, and the miflihction output ports will be in the valid status.

The open collector can be powered on internally or by an external power supS\(L2

The relay output is from the internal

relay of the inverter. The relay has one set of EA
normally open contacts and one set of EB

normally closed contacts. When the selected| Relay E coil
EC

function is disabled, the EBC is normally

closed and EAEC is normaly open. When

the selected function is enabled, the internal
relay coil will be powered on, the EBC Fig. 7-12 Relay Contacts
will be disconnected, and the EHAC will be

engaged. Se€ig. 7-12.
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Function | Function codg . .. | Default :
Parameter escription Unit .| Attribute
code name setting
. D7 | D6 | D5 | D4 | D3 |D2|D1|D0O
Optlons.of T 1> = > Rl v1
F03.05 |output signal 0*0
0: level
type .
1: single pulse
/
Function i output ~ Valid Invalid
| |
| |
Level output valid Invalid
| |
) |
Single pulse
output Valid Invalid

—® Pulse output vvidti:1<—

Fig. 7-13 Schematic Diagram of Level and Single Pulse @upDigital Output Terminal

The digital output terminal Y1 and relay output terminal R1 have two output types: level

and single pulse, as shownRig. 7-13. For the level output, the output status of the function

terminal is consistent with the function status; and for the single pulse output, the active level o

a certain pulse width will not be outputted until the function is enabled.

This function code is subject to bit operation. For specific settings, retffee thescription
of the function code F02.1%able7-7

Function| Function code . .. | Default .
Parameter description Unit . Attribute
code name setting
D7 | D6 |D5| D4 |D3| D2 |D1| DO
. * * * * * Rl * Yl
Positive/ 0. tive loqic is valid in the closed
F03.06 |negative logic |*- po§| |ve. og|c is valid in the close 0%0
. state/invalid in the open state
of digital output . o -
1: negative logic is valid in the closed
state/invalid in the open state
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Preoutput . .
Utpu Valid Invalid
Positive logic
output Active level Inactive level
Negative logic
output Inactive level Active level

Fig. 7-14 Schematic Diagram of Positi8eNegative Logic Output of Digital Output Terminal

The multifunction digital output terminal has two output logics according to the design:

0: Positive logic. When the function is enabled, the nriutiction output terminal will
output the active levelptherwise, the muklfunction output terminal will output the inactive
level.

1: Negative logic. When the function is enabled, the rfuitction output terminal will
output the inactive level; otherwise, the miilthction output terminal will output thective
level.

This function code is subject to bit operation. For specific settings, refer to the description
of the function code F02.1%able7-7

/E  This function is for logic matching with other external devices.

Active level: Y1, low level by default; R1, high level by default.

Function| Function cod . .| Default :
( Parameter description Unit : Attribute
code name setting
D7| D6 |D5( D4 | D3 | D2 | D1 | DO
Output status| * | * [ * |REV FDT FOT FAR |RUN
F03.08 | PUL St 2 | 1 00000
control in jog —
0: valid in jogging
1: invalid in jogging

It is usually not necessary for DO to output certain statuses during jog running. The
corresponding output can be shielded by setting the corresponding bit of this function code to
If FO3.08=xxx1x is se&nd the FAR output is valid, the actually selected output terminal will not
output the active level.

This function code is subject to bit operation. For specific settings, refer to the description
of the function code F02.1%able7-7
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Function . . .. | Defaul .
unctio Function code name Parameter description| Unit c gu t Attribute
code setting
F03.09 |Y1 valid delay time 0.000-30.000 S 0.000 0
F03.10 |Y1invalid delay time 0.000-30.000 S 0.000 0
F03.13 |R1 valid delay time 0.000-30.000 S 0.000 0
F03.14 |R1 invalid delay time 0.000-30.000 S 0.000 0

/
Function i
Valid Invalid
output -

| |

| |

| t

| |

Level output valid | Invalid

_

[

—»l }4— —> |
Valid delay! Invalid delay

|

Invalid

Single pulse output Valid

e e

Pulse output width
Fig. 7-15 Schematic Diagram of Level and Single Pulse Output of Digital Output Terminal
When the status of the selected function changes, the corresponding outjma teiiin

make a response with delay based on the function code settings. At present, the terminals Y1 &
R1 support this function. Details under default conditions: When the function changes from the
invalid to valid status and is maintained with thedalelay, the corresponding output terminal
will output the active level. When the function changes from the valid to invalid status and is
maintained with the invalid delay, the corresponding output terminal will output the inactive
level.

/E If the functioncode is set to 0.000s, the delay will be invalid.

Function Function code nam Parameter description Unit Defallult Attribute
code setting
F03.17 |[Single pulse time of [0.001~ 30.000 S 0.250 0
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Y1 output

Single pulse time of

F03.19 R1 output

0.001~30.000 S 0.250 0

When one function output terminal is in the single pulse output mode (see F03.05 fol
details), the pulse width of the active level can be controlled by setting the single pulse outpt

time, in order to meet different process or control requirésnen

Function Function code name |Parameter description Unit Defallult Attribute
code setting
F03.21 |Options of analog SeeTable 79 Function List of
output M1 Multi-function Analog Output 0
Terminal

M1 is a multifunction analog output terminal. Its functions can be defined separately by
setting the value of the function code F03.21.

For example, if F03.21=0 is defined, the function of the M1 terminal is to output the
Afoperating frequencyrent pgemtnd frequencyy is tefleaded by theT |
output voltage. If the operating frequency increases from 0.00Hz to 50.00Hz (assumin
F00.16=50.00), the voltage of the M1 output port will increase from 0.00V to 10.00V under the
default conditions, showindné same change trend. Specific optionsiaseribed inrable 79.

Table 79 Function List of Multifunction Analog Output Terminal

Settings Function Description
Operating frequenc)0.00Hz to Fmax, corresponding to the output 0.0% to

0 (absolde value) 100.0%

1 Set frequency 0.00Hz to Fmax, corresponding to the output 0.0% to
(absolute value) 100.0%

5 Output torque 0.0% to 200.0%, corresponding to the output 0.0% to
(absolute value) 100.0%

3 Set torque (absolutq0.0% to 200.0%, corresponding to the output 0.0% to

value) 100.0%

4 Output current 0.0A to 2*le, corresponding to the output 0.0% to 100
0.0V to 1.5*Ue, corresponding to the output 0.0% to
100.0%

0V to about 2.63*Ue, corresponding to the output 0.0
6 Bus voltage 100.0%

(That is, for the 220V driver, 579V corresponds to the|

5 Output voltage

185



User Manual of EM730 Series Inverter

output 100.0%; and for the 380V driver, 1000V
corresponds to the output 100.0%. Drivers at differen
voltage levels have the same outpoitage at their rated
voltages.)

0.00kW to 2*Pe, corresponding to the output 0.0% to
100.0%

8 All Output the actual input voltage, instead of the offset
result.

9 Al2 0.0% to 100.0%, corresponding to the output 0.0% to|
100.0%

7 Output power

High-frequency
pulse input (with | The function codes F02.2802.28 correspond to the

12 100% correspondin{output 0.0%100.0%.
to 100.00kHz)
13 Communication Communication setting by M1 terminal, communicatiq
setting 1 address option 701AH
14 Count value 0 to F1603, corresponding to the output F16.10 to F1
15 Length value 0 to F16.01, corresponding to the output F16.10 to F]
16 PID output -100.0% to 100.0%, corresponding to the output 0.09
percentage 100.0%
18 PID feedback -100.0% to 100.0%, correspding to the output 0.0% t
100.0%
19 PID setting -100.0% to 100.0%, corresponding to the output 0.09
100.0%

/E Fmax, maximum frequency (F00.16)
le, rated current of the inverter (F12.21)
Ue, rated voltage of the inverter (F12.20)
Pe, rated power of thaverter (F12.19)

The output physical quantity of the analog output terminal can be switched between the
voltage signal (0.00V to 10.00V) and current signal (0.00mA to 20.00mA) via the jumper cap
For the voltage signal output, the value from 0.0% to 2AQcOrresponds to the output 0.00V to
10.00V. For the current signal output, the value from 0.0% to 100.0% corresponds to the outp
0.00mA to 20.00mA.

Function | Function code Parameter description| Unit Defa_lult Attribute
code name setting
F03.27 |M1 output bias -100.0~100.0 % 0.0 o]
F03.28 |M1 output gain  [-10.00~10.00 1.00 o]
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The above function codes are usually used to correct the zero drift of analog output and th
deviation of output amplitude. They can also be used to customize the required ACcontput
to meet the requirements of different inst
the gain by fko, sacatnualr do wtup wptu tb yo yid icX db, t h

1. In order to meet the needs of different instruments cereat devices, th
full-scale voltage of M1 is actually 10.9V and the -&dhle current
actually 22mA.

2. The default setting of M1 is 0.600.00V.

3. Where there are high precision requirements for the analog output during op
test the ndoad outpus of the terminals M1 with a multimeter first.

e Function code namé Parameter description Unit Defgult Attribute
code setting
Control logic opti D7|D6(D5|(D4| D3| D2|D1|D0
ontrol logic optionsF T T = = —
F03.31 |of PLC output - Ri Yl 00000 o)
terminal 0: no aitput
1: output

When the output functions of Y1 and R1 a
be controlled by the corresponding bit of F03.31. 0 indicates no output and 1 indicates that ther

is output.

Function . . .. | Defaul .
unctio Function code name Paameter description [ Unit € qu t Attribute
code setting

. 0: 0~10V

F03.34 gn“;f)()”t g’lﬂe&p&ins of 11 4~20ma 0

goup 2: 0~20mA

The output type of M1 is controlled by F03.34, and the correspondingatait cap of
the control panel M1 needs te bet correctly according to the output voltage or current:

F03.34=0: output voltage-Q0V

F03.34=1: output current-20mA

F03.34=2: output current:Q0mMA

7.5 Start/Stop Control Parameter Group of FO4 Group

Function U (el ic Parameter descriptio Unit Defa_lult Attribute
code name setting
0: direct start
F04.00 |Startup method 1: start of speed tracking 0
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F04.00=0: direct start
The inverter is started at the starting frequency, following the DC braking (not suitable
when F04.04=0) and pxcitation (ot suitable when F04.07=0). The starting frequency will
change to the set frequency after the holding time.
F04.00=1: start with speed tracking
The inverter is smoothly started from the current rotation frequency of the motor,

following the speed track@(size and direction).

Function Function code nam| Parameter description | Unit Defa_\ult Attribute
code setting

F04.01 |Start frequency 0.00~10.00 Hz 0.00

F04.02 S;f:freq“encyh°'d0.00~60.00,0.00isinva|i s | 0.00

In order to ensure theotor torque during the start, please set the appropriate starting
frequency. To fully establish the magnetic flux during the motor start, the starting frequency
should be maintained for some time. The starting frequency F04.01 is not limited by the lowe

frequency limit.

Function Function code name| Parameter description| Unit Defa}ult Attribute
code setting
F04.03 Start_lng current of DC |0.0~100.0 (100.0 = Ratg % | 1000
braking current of motor)
F04.04 [S12MINGMe 0fDC 15 55 34 9o s | 0.00
braking

Before the inverter is started, the motor may be in the status e$geed running or
reverse rotation. If the inverter is started immediately, it may be subject to overcurren
protection. In order to avoid such protections, it is necessary to perfGrioréking to stop the
motor and then make the motor run in the set direction to the set frequency before the inverter
started.

When F04.03 is set to different values, DC braking torques can be enabled.

F04.04 is used to set the time to enable DC braKihg inverter will start running once the
set time is up. If F04.04=0.00, DC braking is invalid during start.

/E DC braking is started as shown irfFig. 7-17.

@ When multiple motors are driven by a single inverter, filmietion can be applied.
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Function Function code Parameter description | Unit Defa}ult Attribute
code name setting
F04.06 Preexcitation 50.0~500.0 (100.0 = ndoad % 100.0
current current)
F04.07 |Preexcitation time|0.00~10.00 S 0.10

The inverer will start running after the magnetic field is established according to the set
pre-excitation current F04.06 and the set-preitation time F04.07 is up. If the pexcitation
time is set to O, the inverter will be started directly withoutexeitaion.

The preexcitation current F04.06 is the percentage relative to the ratehdaurrent of

the motor.

Function Function code namel Parameter description| Unit Defa_lult Attribute
code setting

Ones place: Tracking stq
frequency

0: maximum frequency
1: stop frequency

2: power frequency
Tens place: Selection of
F04.08 (Speed tracking mode |search direction 0
0: search only in comma
direction

1: search in the opposite
direction if the speed
cannot be found in the
command direction

When the speed trking start mode (FO04.00=1) is selected, the inverter will be subject to

speed tracking according to the setting of F04.08 during the start. For quicker tracking to th
current operating frequency of the motor, please select the appropriate mode based on t
working conditions.

If the units placeof F04.08 is 0, tracking will be performed from the maximum frequency.
This can be applied when the operating conditions of the motor are completely uncertain (fo
example, the motor is already rotating when theiter is powered on).

If the units placeof F04.08 is 1, tracking will be performed from the stop frequency. This
mode is usually applied.

If the units placeof F04.08 is 2, tracking will be performed from the power frequency. This

mode can be applied dog switching from the power frequency.
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If the tens place of F04.08 is 0, search will be performed only in the command direction
after speed tracking is enabled. In case that the corresponding speed is not found, the inver
will start running from the ze speed.

If the tens place of F04.08 is 1, search will be performed first in the command direction

after speed tracking is enabled and then in the opposite direction if no speed is found.

Function Function code name| Parameter description| Unit Defgult Attribute
code setting

£04.10 Deceleration time of 01~200 S 20
speed tracking

30.0~150.0 (100.0 = rate

0,
current of inverter) % | 50.0

F04.11 ([Speed tracking current

Speed tracking

F04.12 - .
compensation gain

0.00~10.00 1.00

F04.1Q scanning speefibr speed tracking from the predetermined frequency. The duration
is the time for the rated frequency to decrease to 0.00Hz.

FO04.11 current tracking, ratio to the rated current of the inverter. The lower the current, the
less the impact on the motor &nd the higher the tracking accuracy is. If the set value is too
small, the tracking result may be inaccurate, causing failure in start. The higher the current, tt
less the motor speed drops. This value should be increased duringdedinacking.

F04 12 tracking intensity, usually taking the default value. When the tracking speed is high

and the overvoltage protection is enabled, you can try to increase this value.

It FElEsees) Parameter description Unit Defa_lult Attribute
code name setting

. 0: linear acceleration and deceleratio

Acceleration . .
and 1: acceleration and deceleration of
F04.14 . continuous S curve 0
deceleration . .

2: acceleration and deceleration of
mode ; )

intermittent S curve
0.00 tosystem acceleration time/2
(F15.13=0)
0.0 to system acceleration time/2
(F15.13=1)
0 to system acceleration time/2
(F15.13=2)
Ending time 0]0.00 to system acceleiat time/2
S curve in (F15.13=0)

Starting time
F04.15 |of S curve in
acceleration

s 1.00 0

F04.16 s 1.00 0
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acceleration (0.0 to system acceleration time/2
(F15.13=1)

0 to system acceleration time/2
(F15.13=2)

0.00 to system deceleration time/2
(F15.13=0)

0.0 to system deceleration time/2
(F15.13=1)

0 to system deceleration time/2
(F15.13=2)

0.00 to system deceleration time/2
(F15.13=0)

0.0 to system deceleration time/2
(F15.13=1)

0 to system deceleration time/2
(F15.13=2)

F04.14=0: linear acceleration and deceleration

Starting time
F04.17 |of S curve in
deceleration

s 1.00 0

Ending time o
F04.18 |S curve in
deceleration

s 1.00 0

The output frequency increases or decreases linearly. The accelexatiodeceleration
time is set by the function codes F00.14 and F00.15 by default.

F04.14-1: continuous S-curve acceleration and deceleration

The output frequency increases or decreases according to the curve. The S curve is usue
where there are relatly low requirements for start and stop, such as elevators and conveyor
belts.In the acceleration process shown in Figl§, t1 is the set value ¢f04.15 and t2 is the
set value ofF04.16 In the deceleration process, t3 is the set value0df17 andt4 is the set
value ofF04.18 The slope of the output frequency remains unchanged between t1 and t2 as we
as between t3 and t4.

F04.14=2: intermittent S-curve acceleration and deceleration

Compared with the continuouscBrve, the intermittent -Burve will not be overtuned.
The current Surve trend will be stopped immediately according to changes in the settings anc

acceleration/deceleration time, and the new planredr& trend will be applied.
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Output
frequency
Linear
acceleration
and
deceleration
>
T
| |
S-curve | [ ' |
acceleratior I : : I
and | I I I
deceleratiof : : : :
L >
Lty 2] I t3] | t4l
l———pl
Acceleration time ' ' Deceleration time
Fig. 7-16 Acceleration/Deeleration Time Control Diagram
Function . . .. | Defaul .
unctio Function code namg Parameter description Unit equt Attribute
code setting

0: slow down to stop

F04.19 |Stop mode 1: free stop

0

F04.19=0: deceleration to stop

The motor decelerates to stop according to thelseeleration time [default setting: based
on F00.15 (deceleration time 1)].

F04.19=1: free stop

When the stop command is valid, the inverter will stop output immediately, and the motor
will freely coast to stop. The stop time depends on the inertiseohtiior and load.

If the free stop terminal has been set and enabled, the inverter will be immediately in th
free stop status. Even if this terminal is disabled, the inverter will not restart running. Instead

the running command must be entered agastad the inverter.
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Function Function code name | Parameter descriptiol Unit Defgult Attribute|
code setting
Starting frequency of D§0.00 to maximum
F04.20 braking in stop frequency F00.16 Hz 0.00
F04.21 DC braking currentin  |0.0 t0150.0(100.0 = % 100.0
stop rated current of motor)
F04.22 |DC braking time in stop|0.00~30.00 0.00: invalif s 0.00
Fo4.23 |[pemagnetization time i, o, 55 s | 050
DC braking in stop

F04.20 Set the starting frequency of DC braking in deceleration to stop. Onceltiing o
frequency is less than the set frequency during deceleration stop, and the time of DC braking f
stop is not 0, DC braking for stop will be enabled.

F04.21 Set different values to apply the torques of DC braking for stop.

F04.22 Set the durationfdDC braking for stop. If F04.22=0.00, DC braking for stop will
be invalid. When an external terminal sends a signal of DC braking for stop, the duration of D(
braking for stop will be larger of the valid time of the signal of DC braking for stop from the
external terminal and the set time of F04.22.

F04.23 When the output frequency reaches the set value of F04.20 during deceleration t
stop, and the set time of F04.23 is up, DC braking will be enabled.

The process of DC braking for stop is showirig. 7-18.

Fig. 7-17 DC Braking Process for Start
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normal deceleration due to inertia. You can extend the duration of DC brak
stop or increase the current of DC braking for stop to stop the motor from rof

[E In the presence of heavy loads, the motor cannot be stopped taynfieough

Function | Function code EBTEE
Parameter description Unit | ctory |Attribute
code name
value
F04.24 |Flux braking gaij100-150 (100: no flux braking 100

When the magnetic flux braking is valid (F04.24>100), the motor can be quickly slowed
down by increasing its magnetic flux, and the electric energy can be converted mtalthe
energy during motor braking.

Flux braking may lead to quick deceleration, but the output current may be high. The flux
braking intensity (FO4.24) can be set restriction and protection to avoid damage to the motor.
flux braking is not applied, theedeleration time will be extended but the output current will be

low.

Function oiicecs Parameter description | Unit Defa_lult Attribute
code name setting

0: start according to F04.00
Start mode after .
F04.26 rotection/free sto setting mode 0
P 1: start ofspeed tracking

The start after the protection or free stop may be enabled by default according to the FO4.(

setting (F04.26=0), or set to the speed tracking start (F04.26=1). For the stop mode, see t

description of the function code F04.00.

Functon Function code name| Parameter description Unit Defa_lult Attribute
code setting

0: not required for
confirmation
Second confirmation ¢1: to be confirmed
F04.27 . ; : ] 0
terminal start commar(2: not required fomode 2
(alsonot requiredduring

fault reset)

F04.27=0 not confirmed

The running terminal (RUN or F/R) is closed, F00.03 is set to 0 or 1, and the terminal is
powered on during start/stop or directly run once enabled by switching the start/stop mode.

F04.27=1 confirmed
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The running terminal is clesl, F00.03 is set to 0 or 1, and the terminal is powered on
during start/stop or cannot directly run once enabled by switching the start/stop mode. It i

necessary to first disconnect the running terminal and then close it to start running.

F04.27=2:
FUE Function code namg Parameter descriptiony Unit Defa_lult Attribute
code setting
Foa.29 [Cer0speedcheck 14 544 Hz | 0.25 8
frequency

When the output frequency is lower than the zero speed judgment frequency, the termin:

filzesrpoeed r unevalidgo will b
Rl Function code namg Parameter description Unit Defgult Attribute
code setting
Initial position search 0" invalid
F04.30 |after poweron or SO 1 0
. 1: valid
protection

When the synchronous motor is used (e.g. F01.00=2) and subjected to Wi, dbe
initial angle is essential for the control performance. In particular, reversing may occur at the
moment of start. Thus, the initial position is searched by default after yuower protection, in

order to achieve a better control performance.

7.6 VF Control Parameter Group of FO5 Group

The function codes in this group are valid for V/F control and invalid for vector control.
V/F control is suitable for generpurpose loads such as fans and pumps, or when multiple

motors are driven by one inverter the power of the inverter is quite different from that of the

motor.
Function} Function codg Parameter description Unit Defa_lult Attribute

code name setting
0: straight line V/F
1: multi-point broken line V/F
2: 1.3power V/F

V/F curve 3: 1.7-power V/F

F05.00 setting 4: square V/F 0
5: VF complete separation mode (
=0, Ug = K *t = voltage of
separation voltage source)
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6: VF semiseparation mode (Ud =
Ugq =K *t=F/Fe * 2 * voltage of
separation voltage source)

F05.00=0: linear V/F

It is suitalte for ordinary constartbrque loads.

F05.00=1: multipoint V/F

It is suitable for special loads such as dehydrators, centrifuges and cranes. Any V/I
relationship curve can be obtained by setting the parameters F05.01 to F05.06.

F05.00=2/3: 1.8 power/1.7" power of V/F

It is a VF curve between the linear VF and square VF.

F05.00=4: square V/F

It is suitable for centrifugal loads such as fans and pumps.

F05.00=5:VF complete separation mode

In this case, the output frequency and output voltage of thetémare independent of each
other. The output frequency depends on the frequency source, and the output voltage
determined by F05.07 (VF separation voltage source).

The VF complete separation mode is usually applied in induction heating, inverter powe
supply, torque motor control, etc.

F05.00=6:VF semiseparation mode

In this case, V and F are proportional, but their proportional relationship can be set by th
voltage source F05.07. In addition, the relationship between V and F is also relatedatedhe
voltage and rated frequency of the motor in the F1 group.

Assuming that the voltage source input is X (X is 0 to 100%), the relationship between the
output voltage V and frequency F of the inverter is:

V/F=2*X* (rated voltage of the motor)/(rated &eency of the motor)

Function| — Function code Parameter description | Unit Defe_lult Attribute
code name setting
Frequency point H

of multi-point VF
\oltage point V1 00.0~100.0 (100.0 = Rated

F05.01 0.00~ F05.03 Hz 0.50 0

0 o

F05.02 multi-point VF voltage) % 1.0 °

F05.03 |- reauency point Fiqg oy rog o5 Hz | 200 | o
of multi-point VF

F05.04 |\Voltage point V2 00.0~100.0 % 4.0 0
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multi-point VF

F05.05 Freque.ncy.pothFOS.OS to rated frequency o Hz 500 5
of multi-point VF |motor (reference frequency

Fos.06 |0!tage PoINtV3 oy 4 14 g % | 100 5
multi-point VF

The code parameters F05.01 to FO5&06 valid when the mulpoint polyline VF is

selected (F05.00=1).

All VIF curves are dependent on the curve set by the percentage of input frequency and t

percentage of output voltage, linearized in sections within different input ranges.

The rated frequency of the motor is the final frequency of the V/F curve, and also the
frequency corresponding to the highest output voltage. Percentage of the inpuidyegated
frequency of the motor = 100.0%; percentage of the output voltage: rated voliarfetHé

motor = 100.0%.

overcurr

ent protectio

the V/F curve
enabled. Particularly, if the lofvequency voltage is too high, the motor may
overheated and even burnt, and the inverter may be subject to overcurrent

i s

The relationships of the three voltage points and frequency points must meet the fg
@ requirements: V1<V2<V3, F1<F2<F3;

Iftheslpe of too | &

Output voltage
(%) 4

Rated voltage
of motor

V3 777

v2 777

VL f---

F1 F2 F3
of motor

~ o~

. Output frequency
Rated frequency

Fig. 719 Schematic Diagram of Mulgioint Polyline V/F Curve

VF separation mod

sepaation voltage

Function Function code nan Parameter description Unit Defgult Attribute
code setting
F05.07 \oltage source of |0: digital setting of VF 0
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1: All

2: Al2

3: reserved

4: High-frequency pulse (X5)
5 PID

6: communication setting
Note: 100% is the rated voltag
of the motor.

Digital setting of VH0.0 to 100.0 (100.0=Rated
separation voltage |voltage of notor)

F05.08 % 0.0 0

VF separation is usally applied in induction heating, inverter power supply, torque motor
control, etc.

When VF separation control is selected, the output voltage can be set by the function coc
F05.08 or according to the analog, higgeedpulse, PID or communication settings. For
non-digital settings, 100% of each setting corresponds to the rated voltage of the motor. Whe
the percentage set by the analog output is negative, the set absolute value will be taken as
valid set value.

F05.07=0: digital setting of VF separation voltage (F05.08)

The VF separation output voltage depends on the digital setting of VF separation voltag
(F05.08).

F05.07=1:Al1

F05.07=2:AI2

F05.07=4: Highfrequency pulse (X5)

The VF separation output voltage degemn Al/HDI (percentage) * F05.08 (digital setting
of VF separation voltage).

For the details of Al4AI2 and X5, refer to the F00.04 description. They have the same
meaning.100.00% is the percentage to the set value of08J@ligital setting of VF sepation
voltage.

FO05.07=5: process PID

The VF separation output voltage depends on the process PID function output, as describe
in7.10

F05.07=6: communication setting

The VF separation output voltage dependsh® communication.
., If the mastesslave communication (F10.05=1) is enabled and the inverter works as the
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sl ave (F10.06=0), t he VF s e praastexsiaveo n
communication setting* F01.02 or others (rated voltage of the motor) *008
(sl ave receiving proportional O0d0e fof i c
100.00%as detailed iTable 1231

, For gener al communication (F10.05=0),
(voltage sdtng of the VF separation mopé¢ F05.08 (digital setting of the VF
separation voltage) 0, 0.009% td 100.00%, a3 detaiedin d

Table 1231
Function . _ .. | Default .
Function code name | Parameter desctipn | Unit . |Attribute
code setting

Fos.09 | time of VF 0.00~ 60.00 s | 200 o
separation voltage

The rise time of VF separation voltage refers to the time for the output voltage to increas
from O to the rated voltage of the motor.
Output voltage A

Rated voltage of
motor Rt A

VF separation | __________________ 4
voltage

[4—Actual rise time»

[
-

0

§<—Set rise time—b: Time t
Fig. 7-20 Rise Time Description of VF Separation Voltage
Function . L .. | Default :
Function code name | Parameter descriptio] Unit ___|Attribute
code setting

Compensation gain of

F05.1
05.10 \/F stator voltage drop

0.00~200.00 % | 100.00 o]

It is used to compensatfor the voltage drop caused by the stator resistor and wire, and

improve the lowfrequency load capacity.

PTG Function code name | Parameter descriptio| Unit Defa_1u|t Attribute
code setting

0.00~200.00 % | 100.00 0

V/F slip compensation

F05.11 .
gain
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| F05.12 |V/F slip filtering time  [0.00~ 10.00 [ s | 1200] & |
As the load increases, the rotor speed of the motor will decrease. To make the rotor spe!
of the motor close to the synchronous speed under rated load, slip compensation can be enab
When the motospeed is less than the target value, the set value of F05.11 can be increased.

/E: In the case of F05.11=0, slip compensation is invalid. This parameter is valid only for the

asynchronous motor.

The slip is 100% during the quick start with large inertid @rwhen the frequency reaches
the set value. Quick increase or decrease of the output frequency will cause overvoltage
overcurrent. F05.12 filtering can slow down the rise of voltage and current.

Function Function code nam| Parameter descriptiof Unit Defa_lult Attribute

code setting

Fos.13 |Osclaion o 56000 100 8
suppression gain
Oscillation

F05.14 [suppression cutoff {0.00~600.00 Hz 55.00 o]
frequency

This parameter can be adjusted to suppress motor oscillations during the open loop contrc
(VVF). When the motor does not oscillate, this parameter should not be adjusted as little as
possible or properly reduced. If the motor oscillates obviously, this parameter can be increased

properly.

AmEIE | (RITEen GaEts Parameter descriptior] Unit Defa.lult Attribute

code name setting

Fos.15 |ProoP control 15 50 10.00 Hz 0.00 5
frequency

This function is usually applied for load distribution when one load is driven by multiple
motors.

Droop control is to reduce the output frequency of the inverter with tlenceseasing, so
that the output frequency of the motor drops more in the load driven by multiple motors, thus
reducing the load on this motor and leading to evener distribution of the load on multiple
motors.

This parameter refers to the output frequeth@p of the inverter under the rated load.

Function Function code nam Parameter descriptiof Unit De@u't Attribute
code setting
F05.16 [Energy saving rate |0.00~50.00 % 0.00 0
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Energy saving actig

. 1.00~60.00 S 5.00 0
time

F05.17

The energy saving rat(F05.16) reflects the energy saving capacity. The larger the set value
the more energy will be saved. If the set value is 0.00, energy saving will be invalid.
When energysaving operation is valid, energy saving control will be enabled once the

energy aving conditions are met and have been maintained for the energy saving time (F05.17
The default settings of the VF control optimization parameters of the synchronous motol
are used under normal circumstances.
On the basis of the VF separation voltagerse setting, the set value of F05.20 changes at
intervals of one minute in the power supply setting.

7.7 Vector Control Parameter Group of FO6 Group

Function Function code namg Parameter description| Unit Defa_lult Attribute
code setting
Speed proporticeal gair| _ o
F06.00 ASR_P1 0.00~100.00 12.00 0

Speed integral time  (0.000~ 30.000,
constant ASR_T1 0.000: no integral
Speed proportional g4 .
ASR_P2 0.00~100.00 8.00 0
Speed integral time  |0.000~ 30.000,
constant ASR_T2 0.00Q no integral
0.00 to switching
frequency 2
Switching frequency 1 tq
F06.05 |Switching frequency 2maximum frequency Hz 10.00 o]
F00.16

In the vector control mode, the dynamic speed response of theeinieradjusted by

F06.01 s 0.200 0

F06.02

F06.03 s 0.300 0

F06.04 |Switching frequency 1 Hz 5.00 o]

changing the speed proportional gain (ASR_P) and speed integral time (ASR_T) of the speed
regulator. The increase in ASR_P or decrease in ASR_T may accelerate the dynamic response
the speed loop. If ASR_P is too large or ASR_T i3 $mall, however, the system may be
overtuned to cause oscillation.

Users should adjust the above speed Pl parameters according to the actual loz
characteristics. Generally, as long as the system does not oscillate, ASR_P should be increa:
as much asgssible, and then ASR_T should be adjusted, so that the system makes response f
without excessive ovduning.

To enable fast dynamic responses of the system at low and high speeds, Pl regulatic
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should be performed separately at low and high speag&ddthe actual operation, the speed

regulator will automatically calculate the current Pl parameters based on the current frequenc
The speed Pl parameters are P1 and T1 at the switching frequency 1, and P2 and T2 at |
switching frequency 2. If thedquency is greater than the F06.04 switching frequency 1 and
less than F06.05 switching frequency 2, the switching frequency 1 and switching frequency

will be subject to linear transition. Seey. 7-21.

A PID parameters

PLTil

Switchin Switchin Feedback
frequenc frequenc frequency

Fig. 7-21 Schematic Diagram of PI Parameters

not be adjusted under normal circumstances.
2. While setting the switching frequency, note that the F06.04 sSwgf
frequency 1 must be less than or equal to the F06.05 switching frequency 2.

@ 1. The parameters F06.00 to F06.05 need to be adjusted carefully. They

Function Function code name |Parameter descriptiq Unit Default] i ripute
code setting

Filtering time constant of

0.000~0.100 S 0.001 0
speed loop output

F06.07

Speed lop output filtering can reduce the impact on the current loop, but the value of
F06.07 should not be too large. Otherwise, slow responses may be caused. Use the defe

settings under normal circumstances.

Function | & ction code nam| ~ Parameter descriph | Unit Default) s ripute
code setting
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\Vector control slip
gain
As the load increases, the rotor speed of the motor will increase. To make the rotor spee

F06.08 50.00-200.00 % | 100.00 0

close to the synchronous speed under the rated load, slip compegsatiba enabled. When
the motor speed is less than the target value, the set value of F06.08 can be increased.
For the speed sensorless vector control, this parameter can be used to adjust the sp

accuracy of the motor. Increase this parameter if the mspeed is low under load, and vice

versa.
Function . _ .. | Default .
Function code name | Parameter descriptio| Unit .| Attribute
code setting
0: set by F06.10 and
F06.11
1. All
2:AI2
Upper limit source 5: communication
F06.09 |selection of speed contlsettirg (percentage) 0
torque 6: The larger of All an
Al2
7: The smaller of Al1
and Al2
Fop.10 |ZPPerlimitofspeed s, o5, % | 1650| &
control motor torque
Fop.11 |ZPPerlimitofspeed s, o5, % | 1650| &
control brake torque

Vector control is used teet the operating conditions of the torque limit. If the output torque
of the inverter is greater than the set upper limit, the torque limit function will be enabled, thus
controlling the output torque not to exceed the upper limit of speed control torque.

F06.09=0: depending on F06.10 and F06.11

The upper limit of electric torque is F06.10, and that of braking torque is F06.11.

F06.09=1:Al1

F06.09=2:Al2

The upper torque limit is dependent on Al (percentage) * F06.10/F06.11.

For the details of All and Al2efer to the F00.04 description. They have the same
meaning100.00% is the percentage to the set value06f10/F06.11.

F06.09=5: communication setting
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The upper torque limit depends on the communication.

, If the mastesslave communication (F10.05=1) isabled and the inverter works as the
slave (F10.06=0), t he wmasemlave doromugicaton | i
setting * 250. 0% * F10.08 (slave receiyv
700FH data range &00% to 100.00%

, For the general communc at i on (F10.05=0) , t he up,
(communication setting of the upper to
and the 7019H data range0ig) to 250.0%

F06.09=6: the larger of Al1 and Al2

The formula for torque upper limit callation is the same as described above, except that
the percentage of Al is the larger of Al1 and Al2.

F06.09=7: the smaller of Al1 and AI2

The formula for torque upper limit calculation is the same as described above, except th:
the percentage of Al ihe smaller of All and Al2.
@ 1. This code parameter represents the ratio of the output torque in the torg

limit action to the rated output torque of the inverter.

2. The user can set the upper torque limit according to the actual needs, t
protect the mtor or meet the working conditions.
3. The electric mode and braking mode are set separately.

FL::r;c(:thon Function code name :eirgrig(:ifr: Unit thf::g Attribute
F06.12 Egi‘;:tzg"g;f"em proportionally ) 100,00 050 |
on3 oo o000 0% | | 00
F06.14 Z‘gg‘_ﬁz"“rre”t proportional g3, 109,00 050 | &
o [e e PO S0| om |

The parameters of the current loop PID regulator directly affect the performance anc
stability of the system. The user does not need to change the default settings under norn

circumstances.

Function Function code nan| Parameter desption Unit Defe_lult Attribute
code setting
0: braking
F06.17 SVC zer Gfrequenc-l: not processed 2
processing

2: seal the tube
F06.18 |SVC zerofrequency50.0~400.0 (100.0isthe | % 100.0
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braking current no-load current of the
motor)

In the case of SVCantrol (e.g. F00.01=1) and zefequency operation, the inverter will

work according to the F06.17 setting.
F06.17=0 braking by the set current of F06.18 for zero servo operation;
F06.17=1 no processing;
F06.17=2 the inverter freely stop running wittsioutput blocked.

SIS | o oo el [t Parameter description unit| 288 Atribute
code setting

\oltage feedforwaro ~100 % 0 5
gain

In the vector control mode, voltage feedforward adjustment is added to automatically

F06.20

increase the tora@y i.e. the compensation for stator voltage drop.

Function Function code name Parameter descriptioff Unit Defgult Attribute]
code setting
Flux weakening control O-invalid
F06.21| : 9 1: direct calculation 2
options ) - .
2: automatic adjustmer
F06.22 |Flux weakening voltage 70.00-100.00 % | 100.00 0
Maximum flux weakenin 0.0-150.0 (1000 is the
F06.23 9 lrated current of the % 100.0 o]
current of synchronous motg
motor)
F06.24 Proporh_onal gain of flux 0.00~ 10.00 0.50 5
weakening regulator
Fo6.25|tegral time of flux 0.01~ 60.00 s | 200 | &
weakening regulator

The synchronous motor is subject to flux weakening control.

F06.21 Ones place=0, invalid

Flux weakening control is not performed. The maximum speed of the motor is related tc
the bus voltage of the inverter. When the maximum speed of the motor does not meet us
requirements, the flux weakening function of the synchronous motor should be enabled t
increase the speed.

EM730has two flux weakening modes: direct calculation andraatic adjustment.

F06.21 Ones place=1, direct calculation

In the direct calculation mode, the flux weakening current is calculated according to the
target speed and can be adjusted manually via the option 06.22. The lower the flux weakenir
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current, thedwer the total output current will be, but the desired effect of flux weakening may
not be achieved.

F06.21 Ones place=2, automatic adjustment

In the automatic adjustment, the optimal flux weakening current will be selected
automatically, but it may affetihe dynamic performance of the system or become unstable.

The speed of flux weakening current adjustment can be changed by setting th
proportional gain (F06.24) and integral time (F06.25). However, fast adjustment of the flux
weakening current adjustmemily cause instability. This does not need to be changed manually
under normal circumstances.

Function Function code namg Parameter descriptiq Unit Def"’.‘”'t Attribute
code setting
Fop.27 [oeifleaming gainat |, _ 4, % | 100 5
initial position
This paramedr is used to determine the amplitude of the {ifguency current injected
during the initial position identificatior
will be.
Function | - Function code Parameter description | Unit Defgult Attribute
code name setting

Frequency of low
F06.28 [frequency band o
injection current
Injection current g
F06.29 [low frequency
band

Regulator gain of
low frequency

0.00~100.00 (100.00 is the

0, «
rated frequency of the moto % | 10.00 o)

0.0~60.0 (100.0 is the rated

0 I~
current of the motor) % | 40.0 s

F06.30 S 0.00~10.00 0.50 o]
band of injection
current
Regulator integral

Fop.31 [ime of low 0.00~ 300.00 ms | 1000 | &

frequency band o
injection current
Frequency of high
F06.32 [frequency band o
injection current
Injection current f
F06.33 |high frequency
band

0.00~100.00 (D0.00 is the

0 ~
rated frequency of the moto & 20.00 Y

0.0~30.0 (100.0 is the rated

0 «
current of the motor) Yo 8.0 6
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Regulator gain of
high frequency
band of injection
current

Regulator integral
time of high
frequency band o
injection current

F06.34 0.00~10.00 0.50 0

F06.35 0.00~300.00 ms | 10.00 0

|

Injection A
current

F06. 29

] ]
] d—Hi er'»
[®Low frequency ban!'f i High frequency bay

T

.
>

0 i FO06. 28 F06. 32 Frequency

Fig. 7-22 Schematic Diagram of High Frequency Injection
The injection current depends on F06.29 in the low frequency band (outpuerisqg
<F06.28) and F06.33 in the high frequency band (output frequeR6p.32).
To get better results, the gain and integral time of the regulator can be adjusted. Defau
settings can be used under normal circumstandésey must not be adjusted by

nonprofessionals.

HUDE Function code namg Parameter description Unit Defa_lult Attribute
code setting
F06.37 Stiffness coefficient 010~20 12 5
speed loop

In the vector control mode, the dynamic speed response of the inverter is adjusted b
changing thespeed proportional gain (ASR_P) and speed integral time (ASR_T) of the speed P
regulator. The increase in ASR_P or decrease in ASR_T may accelerate the dynamic response
the speed loop. If ASR_P is too large or ASR_T is too small, however, the systeiema
overtuned to cause oscillation.

In case of any change in F06.37, the default values of FEFROEM3 will change

accordingly. The adjustment intensity of the speed PI regulator can be changed. There are
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optional groups of parameters in total. Tlaeger the set value of F06.37, the larger the
proportional gain is, the smaller the integral time is, and the more intense the speed PI

regulation is. The smaller the set value of F06.37, the weaker the speed PID regulation is.

Function Function coe name Parar_nqter Unit Defgult Attribute
code description setting
0: VF
Openloop low-frequency :
F06.41 [processing of synchronous L1 0
' P 9 y 2:IFin start and V
motor ;
in stop
Openloop lowfrequency
F06.42 [processing range of 0.0~50.0 % 80
synchronous motor
F06.43 [IF injection current 0.0~600.0 % 80.0

The default settings of low frequency optimization options of the synchronous motor are
suitable for most applications. If a larger torque is required at the low frequency, you can enabl

the IF mode.
e Function code name Parame;er Unit Defgult Attribute
code description setting

Speed tracking proportional g
of synchronous motor

Speed tracking integral gain
synchronous motor

Filtering time constant of spe
tracking of synchronous motof
Speed tracking control intens|
of synchronous motor

Speed tracking control thresh
of synchronous motor
Injection current (Ig) rise tin
of synchronous motor

F06.82 |Udc filtering time constant 0" 1500.0 ms 20 |&

Tuning parameters for speed tracking of the synchronous motor.

F06.46 0.00~10.00 1.00

F06.47 0.00~10.00 1.00

F06.48 0.00~10.00 ms 0.40

F06.49 1.0~100.0 5.0

F06.50 0.00~10.00 0.20

F06.51 0.010~ 1.000 S 5.0

7.8 FO7 protection parameter group

Function| Function . .. |Defaulty . .
Parameter description Unit . |Attribute]
code code nan¢ setting
F07.00 Prgtectlon E2 . El | EO |, EO | EO | EO 0*00*0
shield 0 3 6 4 7 8
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0: valid protection 00
1: shielded protection

Bit setting = 0: when the inverter detects the protection corresponding to thitsvidit
stop the output and enter the protection status.
Bit setting = 1: when the inverter detects the protection corresponding to this bit, it will
keep the original status without protection.
This code is subject to bit operation. You only need tdaheetorresponding bit to 0 or 1.
As shown in the table below:
Table 710 Detailed Definition of Protection Shield Bits

Protection| E20 * E13 EO6 * EO04 EQ7 EOS8
code
Correspon 7 6 5 4 3 2 1 0
ing bit
Settings 0/1 * 0/1 0/1 0/1 * 0/1 0/1

For example: To shield th€07 protection, you only need to set the first bit corresponding
to E07to 1, i.e.FO7.0G=xXXX XXX1X.

To shield theE08 andE13 protection, you only need to set thelfit corresponding t&08
and the % bit correspondingo E131to 1. That isSF07.0G=xx1 xxxxL1.

Unless there are special needs, please do not shield any protection fund
as to prevent the inverter from damage as a result of protection failure.

Function : - .. | Default .
Function code name| Parameter descriptio| Unit | Attribute
code setting
M {
Fo7.01 |Votor overload 0.20~ 10.00 100 | &
protection gain
Fo7.02 [Motoroverload 50~ 100 % | 80 5
pre-alarm coefficient
The inverse time curve of motor overl oad
the motor, ending an alarm of motor overload protecti@il) if the duration reaches one
minute; 150% I (F07.01) Trated curr engl3)of

if the duration reaches 15 minutes.

The user needs to set FO7.01 correctly accgrdinthe actual overload capacity of the
motor. If the set value is too large, the motor may be damaged as a result of overheat but t
inverter may not send an alarm!

The F07.02 warning coefficient is used to determine the extent of motor overload for &
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protection warning. The larger this value, the less the warning is advanced.
When the cumulative output current of the inverter is greater than the product of the invers
time curve of load by F07.02, the mdiitinction digital DO terminal of the inverterilvoutput

the valid signal -aflla7r-moMot or overl oad pre
Function Function code nan|  Parameter description | Unit Defallult Attribute
code setting
Ones placeinstantaneous
stop/nestop function optiong
0: invalid
1: deeleration
FO7.06 Bug voltage contro 2: deceleration to stop 2
options Tens place: Overvoltage sta
function options
0:invalid
1: valid
\oltage of
110.0~150.0 (380V, 100.6¢- | . [131.0
F07.07 |overvoltage stall 537V) % (703V)
control

F07.06=0X:Invalid

The overvoltage stall is invalid. It is recommended not to set it to 0 in the case of no
external braking unit.

The undervoltage stall is also invalid.

When the value in the ones place is 1 or 2, F07.30 is the reference deceleration time.

F07.06=1X:Valid overvoltage stall

When the overvoltage stall is valid, the stall control voltage is dependent on F07.07.

The DC bus overvoltage is usually caused by deceleration. Due to the energy feedbac
during deceleration, the DC bus voltage will rise.

When the DC bus vtdge is greater than the overvoltage threshold and the overvoltage stall
is valid (FO7.062X), the deceleration of the inverter will be suspended, the output frequency
will remain unchanged, and the energy feedback will be stopped until the DC bus eltage
normal. Then the inverter will restart deceleration. The process of overvoltage stall protection i

deceleration is shown irig. 7-23.
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A

DC bus voltage

Voltage of]
overvoltage stal

Invalid voltage of
overvoltage stal

Output frequency

Treatment o
regenerate!
overvoltage

Time t

-

Fig. 7-23 Schematic Diagram of Overvoltage SRdbtection

Function . . .. | Default :
HnCH Function code namg  Parameter description | Unit -u Attribute
code setting

60.0 to instantaneous
Instantaneous
F07.08 stc;p/nestop operatingsg?gggs(?gorgcf\s;%dard 76.0
voltage bus voltage)
Instananeous
Instantaneous stop/rsiop <
FO07.09 [stop/nestop recovery : % 86.0 o]
voltage operating voltage to 100.0
Check time for
instantaneous N &
F07.10 stop/nestop recovery 0.00~100.00 s 0.5 o]
voltage
Instantaneous
F07.30 [stop/nestop 0.00~ 300.00 S 20.00
deceleration time

When the bus voltage is lower than the instantaneous stepfopraction voltage (F07.08),
the inverter will be in the powatown status. When the bus voltage is higher than the
instantaneous stop/nastop recovery voltage (F07.09), and thdgment time (F07.10) for the
instantaneous stop/netop recovery voltage is up, the inverter will recover normal operation.

When the ones place of the instantaneous stoggtam option of FO7.06 bus voltage
control is set to AFg: 728 Whewthedbaswaoltage is wer tisah thev n
instantaneous stop/netop action voltage (F07.08), the inverter will slow down at the speed set

based on the decleration time for the instantaneous stepfapraction (F07.30). When the bus

211



User Manual of EM730 Series Inverter

voltage is ligher than the instantaneous stopAstop recovery voltage (F07.09), the inverter
will not slow down. When the cumulative time reaches the judgement time for instantaneou:
stop/nonstop recovery voltage (F07.10), the inverter will start to acceleratimhthe frequency

will gradually return to the set value.

When the ones place of the instantaneous stoggtug option of FO7.06 bus voltage
control is set to fA2: Sl ow down to stopo,
bus voltage redes the instantaneous stop/reiop action voltage, the speed set based on the
instantaneous stop/nestop slowdown time (F07.30) will constantly decrease to 0, regardless of

voltage recovery.

_

DC bus voltage

Instantaneous stom-
stop recovery voltage

Instantaneous stam-
stop operating voltag

Output frequency

»
-

Time

4
v

Judgment time for
volfage recovery

Fig. 7-24 Schematic Diagram of ltmntaneous Stop/Nestop Deceleration Function

Function| Function code _ .. | Default :
Unct Hnet Parameter description Unit -u Attribute
code name setting

Current limit O-invalid

F07.11 1: limit mode 1 2

control

2: limit mode 2
20.0~180.0 (1@% = rated
current of inverter)

FO07.12 |Current limit leve % 150.0 0

F07.11=0: invalid
The current limit does not work.
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FO07.1%&1: limit mode 1

F07.12=2: limit mode 2

When the output current reaches the current limit le8l7 (19 and the current limit
control is valid (FO7.11=1§uring operation, the current limit function of the inverter will be
enabled. The output frequency will be reduced to limit the increase in output current, thu:
disabling the overcurrent stall of the inverter. When the output current decreases to leelow tt

current limit level, the original running status will be restored. The current limit process is

shown inFig. 7-25.

Output frequency (Hz)

/,"/_\/
-
N ”
>
- Time (s)
/ Output current (%)

Fig. 7-25 Current Limit Process

-
-

Time (s)

F07.12is used to set the operating conditions of current liththe current of the inverter
is greater than the set value of this code, the current limit function will be enabled, thus

controlling the output current not to exceed the current limit level.

© The current limit is valid only for the V/F drive mode.idtrecommended to u
this function in the case of lardeertia or fan type loads or driving of multig
motors by a single inverter.

Function Function code nam| Parameter description | Unit Defa_lult Attribute
code setting
F07.13 Quick current limit |0: invalid 0
) options 1: valid

F07.13=0: invalid

The quick current limit does not work.

F07.13=1: valid

The quick current limit can reduce overcurrent protections.
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F07.3

AETE)| (FAEE e Parameter description Unit Defa}ult Attribute
code name setting
FO714 Prqtectlon 0-20; Odisable protection retry 0
retries
Options of
digital output . .
F07.15 |action in 0:no action 0
. 1: action
protection
retries
Interval of
F07.16 |protection 0.01~30.00 S 0.50 0
retries
Restoration
Fo7.17 [ime of 0.01~30.00 s | 10.00 6
protection
retries
0
. . EO7| * | EO2| E E E04
Action option 0 0 0 06 05| EO *0000
F07.18 . -
protection 0: allow protection retry
1: disable protection retry
E10 El E15 El * E19 E2 * 000
Action option 2 3 6 0 00000
F07.32 . -
of protection |0: allow protetion retry
1: disable protection retry
*|*|*|*|*|*|E09|E17 Hokkk k() )

Action option 3
of protection

0: allow protection retry
1: disable protection retry

The function of protection retry is to prevent the impact of occasional protemidhe
normal operation of the system. This is valid only for protections of F07.18, F07.32 anfl. F07.3

If protection retry is enabled, this will be performed after a corresponding protection. That
is, the protection will be reset. The protection stateigetids on F07.15 and the output of the
digital output terminal. If a fault is still detected after the protection retry interval, the protection
retry will be continued to the set number of protection retries (F07.14) and then the
corresponding protectiowill be reported. If the fault is not detected after several protection
retries, the protection retries will be deemed successful and the inverter will continue to rul

normally.

When protection retries succeed and no trip protection is enabled withiectheery time
(F07.17), the number of protection retries will be cleared. When a protection is enabled agai
protection retries will be performed from zero. In case of any trip protection within this period,
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protection retries will be carried out basedtioa last count.

E(L)Jggtlon Funﬁt;r:ecod Parameter description Unit 2:{3#3 Attribute
Action E21[E16|E15|E14[E13] * |E08[E07 000

FO07.190option 1 of (0: free stop 00*00
protection [1: stop according to stop mode
Action E28 | E27 | * ] E23

FO7.2Q0ption 2of |0: free stop 00*0
protection |1: stop according to stop mode

With regard to some protections, the action mode of the inverter can be selected via th
function code. The inverter will stop running freely when the correspondirig bét to 0 and
according to the stop mode (F04.19) when the corresponding bit is set to 1.

These two function codes are subject to bit operation. You only need to set the
corresponding bit to 0 or 1. As shown in the table below:

Table 711 Detailed Definition of Protection Action Bits

F07.19 E21 E16 E15 E14 E13 * EO8 EQ7
F07.20 3 @ @ * E28 E27 * E23
Correspon 7 6 5 4 3 2 1 0
ing bit
Settings 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1

For example: To stop the inverter according to tlo@ snode (F04.19) after tHe08 and
E13 protection is enabled, you only need to set théiflcorresponding t&€08 and the 3 bit
corresponding t&13 to 1. That isF07.13=xxx x1x1x.

iy Function code name | Parameter description | Unit Defa_lult Attribute
code setting
Fo7.21 [OPUONS offoad loss o o iy 1 valid 0 5
protection
F07.22 |Load loss detection levg0.0~100.0 % 20.0 0
F07.23 |Load loss detection timg0.0~60.0 S 1.0 0

0: trip protectionfree stop
1: trip protection, stop
according to stop mode 1
2: continue to run, with DQ
status output

When the offload protection is valid (FO7.21=1), the inverter will be in the running status
without DC braking, and the output current is below tff-load detection level (F07.22) and
maintained for the offoad detection time (F07.23), the inverter will be in thelo#d status.
Specific processing depends on F07.24.

Options of load loss

F07.24 - .
protection action
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Function Function code name|Parameter description Unit Defa}ult Attribute
code setting
0:invalid
FO07.27 |AVR function 1: valid 1
2: automatic

F07.27=0: invalid

The automatic voltage regulation (AVR) function is invalid.

F07.27=1: valid

The AVR function is continuously valid. If the input voltage is lower than the rated input
voltage, and the output frequency is greater than the corresponding frequency on the VF curv
the inverter will output the output the maximum voltage to maximize the power output of the
motor. If the input voltage is higher than the rated input voltageotiteut voltage of the
inverter will decrease, and the VF ratio will remain unchanged.

F07.27=2: automatic

The AVR function is valid automatically (invalid during deceleration): the inverter will
automatically adjust the output voltage according to chaimgte® actual grid voltage, to keep it
at the rated output voltage.

Rl Function code name|Parameter description Unit Defa_lult Attribute
code setting
F07.28 Stall p‘roteptlon 0.0~GOQO.Q0.0: no stall S 0.0
detection time protection detection)
FO7.2 |Stall control intensity|0 ~ 100 % 100

When the continuous stall time exceeds the set value of F07.28, the driver will report a sta
protection.

In the stall status, the driver will perform automatic control according to the set value of
F07.29. Thentensity setting depends on thegite application, instead of maximization.

Function Function code name|Parameter description Unit Defa.1u|t Attribute
code setting
Save the initial
F07.37 ) 60.0 100.0 % 76.0
voltage during
poweroff
judge the voltage
F07.39 |poweton read 0" 100.00 S 5.00
judgment delay time
F07.40 Steadystate 5 6000 ms 20
undervoltage
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judgment delay time

FO07.42 |shortcircuit the 0.0° 100.0 % 20
ground to judge the
setting value of the
current

F07.37 |save the initial 60.0 100.0 % 76.0

voltage during

poweroff

7.9 Multi -segment Speed and Simple PLC Parameter Group of FO8 Group

AETED || (RIEEn e Parameter description | Unit Defa_lult Attribute
code name setting
F08.00 iﬁpﬂgésfgmen l(ioo(g)ltg maximum frequency Hz 0.00 5
F08.01 iﬂpﬂg(-jsggment googltg maximum frequency Hz 500 5
F08.02 i/lpLélté(-jsggment g(?é)ltg maximum frequency Hz 10.00 5
F08.03 i/lpuelt;(-jsigment gé)é)ltg maximum frequexy Hyz 15.00 5
F08.04 g/lpljelt(al(-jsggment gé)é)ltc(; maximum frequency Hz | 20.00 5
F08.05 g/lpuelgt-jsggment gé)(;)ltg maximum frequency Hz | 2500 5
F08.06 g/lpuelgt-js?gment (;é)(;)ltg maximum frequency bz | 30.00 5
F08.07 g/lptggt-jsggment gé)(;)ltg maximum frequency hz | 35.00 5
F08.08 g/lpljelt(al(-jsggment gé)é)ltc(; maximum frequency Hz | 40.00 5
F08.09 |Multi- speed 10 g'é)g ;g maximum frequencyl | 4500 |
F08.10 g/lpuelg(-jsifment (;(;)é)ltg maximunirequency bz | 50.00 5
F08.11 g/lpuelg(-jsigment (;(;)é)ltg maximum frequency bz | 50.00 5
F08.12 gﬂplgg(;sigment (;(;)é)ltg maximum frequency Hz | 50.00 5
F08.13 |Multi-segment  [0.00 to maximum frequency| Hz | 50.00 0
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speed 14 F00.16
Multi-segment  [0.00 to maximum frequency .
F08.14 speed 15 F00.16 Hz | 50.00 0

The 16segment speed can be provided according to the -smgthent speed control

terminal, 15segment frequency command and digital frequency setting F00.07.

Table 712 Combination of Multisegment Speed Commaé&diulti-segment Speed Terminal

s?u:rt:én st:/lurlrt:e;m A LT
Segment 9 9 segment [ segment Selected Comesponding
speed| speed :
Speed . . speed speed frequency | function code
terminal terminal . .
4 3 terminal 2| terminal 1
Digital .
1 Invalid | Invalid Invalid Invalid | frequency Depending on
. F00.07
setting
2 Invalid | Invalid | Invalid | valig | Muli-segment - qq o0
speed 1
3 |nvalid | nvalid | valid | invalig | Multi-segment g o,
speed 2
4 |invalid | nvalid | Vvalid valig | Multi-segment g )
speed 3
5 Invalid | Valid | Invalid | Invalig | Muli-segment o0
speed 4
6 nvalid | Valid | Invalid | valig | Muli-segment - qq o)
speed 5
7 Invalid | Valid | Valid Invalig | Multi-segment g
speed 6
8 Invalid | Valid | Valid Valig | Muli-segmet | g s
speed 7
9 valid | Invalid | Invalid | Invalig | Muli-segment g 7
speed 8
10 | valid | invalid | invalid | valig | Muli-segment g 5o
speed 9
11 valid | Invalid | Valid Invalid gﬂou't"Speed F08.09
12 valid | Invalid |  Valid valig | Multi-segment g
speed 11
13 valid | valid | mnvalid | Invaiig | Multi-segment g,
speed 12
14 valid | valid | mnvalid | vaig | Muli-segment o0,
speed 13
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15 | valid | valiid | valid | Invaig |Multi-segment poq 4
speed 14

16 | valid | valid | valid Valig | Multi-segment 0 4,
speed 15

Precautions fosetting:
~  The start and stop in muisiegment speed operation depends on the function code
F00.02.
~  The acceleration/deceleration time in mskigment speed operation can be controlled
by the external terminal with the acceleration/deceleration timeifumct
The direction of multsegment speed operation is controlled by the terminals F/R and

RUN.
Function)  Function code Parameter description Unit Defa-lult Attribute
code name setting
0: stop after a single run
1: stop after éimited number of
F08.15 Slmple PLC cycles 0 5
running mode 2: run at the last segment after
limited number of cycles
3: continuous cycles
F08.16 Limited number of 1~ 10000 1 5
cycles

In addition to the multsegment speed mode, it also has the simple PLC function. There are
four running modes in total, as detailedTable 713

Table 713 Details of PLC Running Mode

F08.15 Description

0 The inverter will be stopped after running in the last segment.
The inveter will run cyclically and be stopped after the set cycles. The nur
of cycles depends on the function code F08.16.
The inverter will run cyclically and keep the speed of the last segment aftg
2 running in the last segment, until a stop commandcisived. The number of
cycles depends on the function code F08.16.
3 The inverter will continue cyclic operation until a stop command is receive

1

" The last segment refers to the segment that is not set to 0, judged from the runnin
time (F08.48) of the I5segment toward thefsegment.
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Output frequencyHz)

2

2,

Time(s)

Fig. 7-26 Schematic Diagram of Simple PLC Operation
Fig726 shows the operation diagram in the
Since the unning time of the '8 segment is set to 0 (F08.24=0.0), tfi&sggment will not be
put into actual operation. The running time of th& aad 1% segments is set to 0 (F08.46=0.0,
F08.48=0.0), so the last segment is th& &B8gment, and the inverterilwbe stopped after
running in the 18 segment.

Function|  Function code Parameter description Unit Defa}ult Attribute
code name setting
Ones place:stop memory
options
0: no memory (from the first
segment)
1: memory (fromthe moment of
Simple PLC stop)

F08.17 .
memory options |Tens place:powerdown

memory options

0: no memory (from the first
segment)

1: memory (from the
powerdown moment)

The PLC stop memory is to record the current simple PLC running times (F18.10), running
stage (F18.11), and rumg time at the current stage (F18.12). The inverter will continue to run
from the memory stage during next operation. If you choose no memory, the PLC process wi
be performed every time the inverter is started.

The PLC poweidown memory is to record theairrent simple PLC running times (F18.10),
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running stage (F18.11), and running time at the current stage (F18.12) before the memory
powered off. The inverter will continue to run from the memory stage when the inverter is
powered on again. If you choose memory, the PLC process will be performed every time the

inverter is powered on.

Function Function code nam|  Parameter description | Unit Defa_lult Attribute
code setting

Simple PLC time |0: s (second)

unit 1: min (minute) 0 °

F08.18

In order to meet diérent working conditions, the running time involved in the PLC
function is set to a numerical value. Its specific meaning needs to be set in conjunction with th
simple PLC time unit (F08.18). At present, there are two types of unit: second and minute.

Function Function code nam|  Parameter description | Unit Defa_lult Attribute
code setting

Ones place:running
direction options

0: forward

1: reverse

Tens place:acceleration and
deceleration time options
Setting of the first |0: acceleration and .
segment deceleration time 1
1: acceleration and
deceleration time 2
2: acceleration and
deceleration time 3
3: acceleration and
deceleration time 4

F08.19

Running time of the

. 0.0~6000.0 s/min| 5.0 o]
first segment

F08.20

Ones placerunning
direction options

0: forward

1: reverse

Setting of the secor|Tens place:acceleration and
segment deceleration time options
0: acceleration and
deceleration time 1

1: acceleration and
deceleration time 2
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2: acceleration and
deceleration time 3
3: acceleration ah

deceleration time 4

F08.22

Running time of the
second segment

0.0~6000.0

s/min

5.0

F08.23

Setting of the third
segment

Ones placerunning
direction options

0: forward

1: reverse

Tens place:acceleration and
deceleration time options
0: accéeration and
deceleration time 1

1: acceleration and
deceleration time 2

2: acceleration and
deceleration time 3

3: acceleration and
deceleration time 4

F08.24

Running time of the
third segment

0.0~6000.0

s/min

5.0

F08.25

Setting of the fouh
segment

Ones place:running
direction options

0: forward

1: reverse

Tens place:acceleration and
deceleration time options
0: acceleration and
deceleration time 1

1: acceleration and
deceleration time 2

2: acceleration and
deceleration time 3

3: aceleration and
deceleration time 4

F08.26

Running time of the
fourth segment

0.0~6000.0

s/min

5.0

F08.27

Setting of the fifth
segment

Ones place:running
direction options

0: forward

1: reverse

Tens place:acceleration and
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deceleration time ojmns
0: acceleration and
deceleration time 1
1: acceleration and
deceleration time 2
2: acceleration and
deceleration time 3
3: acceleration and
deceleration time 4

F08.28

Running time of the
fifth segment

0.0~ 6000.0

s/min

5.0

F08.29

Settingof the sixth
segment

Ones placerunning
direction options

0: forward

1: reverse

Tens place:acceleration and
deceleration time options
0: acceleration and
deceleration time 1

1: acceleration and
deceleration time 2

2: acceleration and
deceleration tira 3

3: acceleration and
deceleration time 4

F08.30

Running time of the
sixth segment

0.0~6000.0

s/min

5.0

F08.31

Setting of the
seventh segment

Ones placerunning
direction options

0: forward

1: reverse

Tens place:acceleration and
decelerabn time options
0: acceleration and
deceleration time 1

1: acceleration and
deceleration time 2

2: acceleration and
deceleration time 3

3: acceleration and
deceleration time 4

F08.32

Running time of the
seventh segment

0.0~ 6000.0

s/min

5.0
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F08.33

Setting of the eighth
segment

Ones placerunning
direction options

0: forward

1: reverse

Tens place:acceleration and
deceleration time options
0: acceleration and
deceleration time 1

1: acceleration and
deceleration time 2

2: acceleration and
deceleration time 3

3: acceleration and
deceleration time 4

F08.34

Running time of the
eighth segment

0.0~6000.0

s/min

5.0

F08.35

Setting of the nineth
segment

Ones place:running
direction options

0: forward

1: reverse

Tens place:acceleration and
deceleration time options
0: acceleration and
deceleration time 1

1: acceleration and
deceleration time 2

2: acceleration and
deceleration time 3

3: acceleration and
deceleration time 4

F08.36

Running time of the
ninth segment

0.0~6000.0

s/min

5.0

F08.37

Setting of the tenth
segment

Ones place:running
direction options

0: forward

1: reverse

Tens place:acceleration and
deceleration time options
0: acceleration and
deceleration time 1

1: acceleration and
deceleration time 2

2: acceleation and
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deceleration time 3
3: acceleration and
deceleration time 4

F08.38

Running time of the
tenth segment

0.0~ 6000.0

s/min

5.0

F08.39

Setting of the
eleventh segment

Ones placerunning
direction options

0: forward

1: reverse

Tens place acceleration and
deceleration time options
0: acceleration and
deceleration time 1

1: acceleration and
deceleration time 2

2: acceleration and
deceleration time 3

3: acceleration and
deceleration time 4

F08.40

Running time of the
eleventh segmén

0.0~6000.0

s/min

5.0

F08.41

Setting of the twelvg
segment

Ones place:running
direction options

0: forward

1: reverse

Tens place:acceleration and
deceleration time options
0: acceleration and
deceleration time 1

1: acceleration and
deceleratioriime 2

2: acceleration and
deceleration time 3

3: acceleration and
deceleration time 4

F08.42

Running time of the
twelfth segment

0.0~ 6000.0

s/min

5.0

F08.43

Setting of the
thirteenth segment

Ones place:running
direction options

0: forward

1: reverse

Tens place:acceleration and
deceleration time options
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0: acceleration and
deceleration time 1
1: acceleration and
deceleration time 2
2: acceleration and
deceleration time 3
3: acceleration and
deceleration time 4

F08.44

Running time 6the
thirteenth segment

0.0~6000.0

s/min

5.0

F08.45

Setting of the
fourteenth segment

Ones placerunning
direction options

0: forward

1: reverse

Tens place:acceleration and
deceleration time options
0: acceleration and
deceleration time 1

1: aceleration and
deceleration time 2

2: acceleration and
deceleration time 3

3: acceleration and
deceleration time 4

F08.46

Running time of the
fourteenth segment

0.0~6000.0

s/min

5.0

F08.47

Setting of the
fifteenth segment

Ones place:running
direction options

0: forward

1: reverse

Tens place:acceleration and
deceleration time options
0: acceleration and
deceleration time 1

1: acceleration and
deceleration time 2

2: acceleration and
deceleration time 3

3: acceleration and
deceleration timé

F08.48

Running time of the

fifteenth segment

0.0~ 6000.0

s/min

5.0

When

the simple PLC is running, the operating frequency, operating direction,
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acceleration/deceleration time and operating time in the entire segment can be set separat
This is described below with the.3egment (the last segment) as an example.
F08.12=50.00the operating frequency of #3egment is 50.00Hz.

F08.43=31 the operating direction in the 3egment is reverse, and the acceleration and
deceleration are ctmolled based on the acceleration and deceleration time 4 (F15.07/F15.08).
F08.44=5.0the operating time in the ¥3egment is 5.0s (F08.18=0 by default).

7.10PID Function Parameter Group of FO9 Group

The EM730 series inverter has a process PID functiodesaribed in this sectiofrocess
PID control is mainly for pressure control, flow control and temperature control.

Ref | KpKi o L+ a
> —>! —>! —>
s s | LN 7T t 7‘4

w {REKIT$ >

A

Fig. 7-27 Block Diagram of Process PID

PID control is a kind of closebop control. The output signal (Outf the object
controlled by the system is fed back to the PID controller, and the output of the controller i
adjusted after PID operation, thus forming one or more closed loops. This function is to mak
the output value (Out) of the object controlledtbg system consistent with the set target value
(Ref). The specific block diagram is shownHig. 7-27.

The PID controller is used for control by calculating the control quantity with three
calculation factors, i.eproportion (P), integral (I) and differential (Dpccording to the
difference between the set targ@ef) and feedback signalFdb) The features of each
calculation factor are as follows:

Proportion (P):

Proportional control is one of the simplest tohmodes. The output of the controller is
proportional to the input error signal. When only proportional control is enabled, there are
steadystate errors in the system output.

Integral (1):
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In the integral control mode, the output of the controllgorigoortional to the integral of
the input error signal. Steadyate errors can be eliminated, so that the system has no
steadystate errors while operating in the steady state. However, drastic changes cannot
tracked.

Differential (D):

In the differenial control mode, the output of the controller is proportional to the
differential (i.e. change rate of the error) of the input error signal. This can predict the trend o
changes in errors, quickly respond to drastic changes, and improve the dynamésfehthe
system in the control process.

AU Function code nam Parameter description | Unit Defa_lult Attribute
code setting

0: digital PID setting
1: All

2: A2

3: reserved

F09.00 |PID setting source |4: reserved 0
5: PULSE, higkfrequency

pulse (X5)

6: communication setting
(percentage setting)

0.0 to PID setting feedback
range F09.03

0.1~6000.0 100.0 0

F09.01 |Digital PID setting

PID setting feedbac
range

F09.00=0: digital PID setting F09.01

The PID setting depends on the digiedD setting (F09.01), and the specific percentage is
F09.01/F09.03 * 100.00%.

F09.00=1:Al1

F09.00=2:Al2

For the details of All to Al2, refer to the description of FOO.Bdr PID setting, the
percentage is directly given, and the maximum output is 100.00%

F09.00=5: PULSE highfrequency pulse (X5)

The set percentage of PID is directly dependent on the HDI (percentage).

For the details of Al4AI2 and X5, see the description of FO0.@¢hen used as the PID

setting, the percentage will directly turn the satre, and the maximum output is 100.00%

F09.03

F09.00=6: communication setting

The percentage of PID setting depends directly on the communication (percentage).
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, If the mastesslave communication (F10.05=1) is enabled and the inverter works as the
slave (F10.06=D, t he speci fic setti ng-slageer c
communication setting) * F10.08 (sl ave
700FH data range i400.00% to 100.00%s detailed iTable 1231

,For the general communication (F10.05=0
(communication setting of process Pl I
-100.00% to 100.00%, as detailedlmble 1231

ey Function code name|  Parameter description |Unit Defa_lult Attribute
code setting
1:All
2: A2
3: reserved
F09.02 |PID feedback source |4: reserved 1
5: PULSE, higkfrequency
pulse (X5)
6: communication setting
F09.02=1:Al1
F09.02=2: A2

The PID feedbdcpercentage is directly dependent on the Al (percentage).

For the details of All to Al2, see the description of F00.04. Wkemsed as the PID
feedback, the percentage will directly turn the feedback value, and the maximum output i
100.00%

F09.02=5: PWSE high-frequency pulse (X5)

The set percentage of PID is directly dependent on the HDI (percentage).

For the details of Al4AI2 and X5, see the description of FO0.@¢hen used as the PID
setting, the percentage will directly turn the set value, anchthémum output is 100.00%

F09.02=6: communication setting

The PID feedback percentage is directly dependent on the communication (percentage).

, If the masteislave communication (F10.05=1) is enabled and the inverter works as the
slave (F10.06=0), the sped i c feedback per ceislavag e
communication setting) * F10.08 (sl ave
700FH data range i400.00% to 100.00%s detailed ifable 1231

, Forthegear al communication (F10.05=0), t he
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(communication setting of process PI D
-100.00% to 100.00%, as detailedlmble 1231

Function| £ ction code name| Parameter descriptior] Unit Default | 5 ripute
code setting

PID positive and
F09.04 |negative action
selection

The process PID action mode depends jointly on the setting of the function code F09.0

0: positive

1: negative 0

and the statusfo t he i nput function A44: PI' D posit]
Table 714.
Table 714 Description of PID Positive/Negative Action
F09.04 44: PID positive/negative | Mode of action Note
switching
0 0 Positive action|Both the deviation and
output are positive.
0 1 Negative actioff The deviation is positive
and the output is negative,
1 0 Negative actioff The deviation is positive
and the output is negative.
1 1 Positive actia |Both the deviation and
output are positive.
Note:The deviation in Pl DBDfeodbaokois usually

When the feedback signal is greater than the PID setting, the output frequency of th
inverter should decrease for PID balance. Take therveaigply control as an
example. When the pressure increases, the pressure feedback will increase. Tl
output frequency of the inverter must be decreased to reduce the pressure ar
keep the constant pressure. In this case, the PID should be set to the posit
action.

When the feedback signal is greater than the PID setting, the output frequency of th
inverter needs to increase for PID balance. Take temperature control as ai

example. The PID regulator needs to be set to negative action to control the

tempeature.
Function Function code nam Parameter description | Unit Def‘"f‘”'t Attribute
code setting
F09.05 |Proportional gain 1|0.00~100.00 0.40 0
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F09.06 |Integral time 1 .0'000 10 30.000; 0.000: no s 2.000 o]
integral
F09.07 |Differential time 1 |{0.000-30.000 ms | 0.000 0
F09.08 |Proportional gain 2|0.00-:100.00 0.40 0
F09.09 [Integral ime 2~ |:00010:30:000;0.000:m0 | o 15 555 | 5
integral
F09.10 |Differential time 2 |0.000-30.000 ms | 0.000 0
0: no switching
1: switching viadigital input
PID parameter terminal . I .
F09.11 o ... _|2: automatic switching 0 o]
switching conditiong . =
according to deviation
3: automatic switching by
frequency
PID parameter
F09.12 |switching deviation|0.00~F09.13 % 20.00 o}
1
PID parameter
F09.13 |switching deviation |F09.12~100.00 % 80.00 o]
2

For avariety of complex scenes, two sets of PID parameters have been introduced into th
process PID module. Switching or linear interpolation of the two sets of parameters can b
performed according to the function setting (F09.11) and input conditionsripug.function
ia43: PI D par amet er s WiS¢echh instrgtivhableatSdor dktailg.i a t i

Table 715 Description of PID Parameter Options

Method Description
F09.11| Other conditions
0 - PID parameters are not switched. The first group of
parameters is used.
43: PID parameter |[PID parameters are switched via the digital input termin
1 switching (43: PID parameter switching).
0 Invalid switching, the first group of parameters
1 Valid switching, the second group of parameters
|6 k™ |-F09.12/13 |PID parameters are automatically switched according tq
deviation.
5 le(k)|< F09.12 The first group of parameters
le(k)|< F09.13 The second group of parameters
. According to the deviation, linear interpolation is perforn
Middle
based on the two groups of parameters.
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|P|~F09.12/13 PID parameters are automatically switched by frequenc
|P|< F09.12 The first group of parameters
3 |P|> F09.13 The second group ofapameters

According to the frequency, linear interpolation is

Middle performed based on the two groups of parameters.

As described in the table, when the function code F09.11 is set to 0, the PID parametel
will not be switched, and the first group arameters (F09.05 to F09.07) will prevail; when the
function code is set to 1, the PID parameters will be selected according to the status of the inp
function AfA43: PI D parameter switchingo; wh
will be sekcted according to the absolute value |e(k)| (=|sefitiedback|) of the current
deviation and the relationship between the function codes F09.12 and F09.13, or the line:
difference may be used; when the function code 3 is used, processing is sirthiar ab the
option 2, the PID parameters will be selected according to the percentage of the current outp
frequency to maximum frequency |P| = (output frequency/maximum frequency * 100%) and the
relationship betweethe function codes F09.12 and F09.1®, the linear difference may be
used.

In the case of @AF09.120|e(k)] OF09. 1306,
linear interpolation of the first and second groups of parameters. The specific principle is show
by the intermediate segmenthig. 928
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0 Switching Switching  100. 00%

deviationl deviation2
Fig. 928 Schematic Diagram of Automatic Switching of PID Parameters based on Deviation

(F19.11=2)

F i : o .. | Defaul :
unction Function code name| Parameter description| Unit € 6.“” Attribute
code setting
F09.14 |Initial PID value 0.00~100.00 % 0.00 o}
Foo.15 | D Initial value 0.00 650.00 s | ooo| b

holding time

The inverter starts running, and the process PID module constantly outputs the initial PID
value (F09.14) for the initial PID holding tin{E09.15). Then the output is adjusted by the PID
based on the deviation. Specific effects are showign9-29.

When the initial PID holding time is set to 0.00s, i.e. F09.15=0.00, the initial PID output

functionwill be invalid.
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Output
frequency
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|
Initial PID |
value |[————— 2 f e e
(F09.14) : |
|
' |
' |
! |
' |
! |
' |
! |
! [
' |
: | Time
0 — — >
" PIDvalue(F09.15 !
Fig. 929 Schematic Diagram of Initial PID Output
Function Function code name| Parameter description| Unit Defa.lult Attribute
code setting
F09.16 | PPerIMitofPID | og 17 +100.0 % | 1000| &
output
Fog.17 |-OWerimitofPID i) 6 5~ Fog.16 % | 0.0 8
output

The PID output is limited. The output range of the PID module in the whole process is
(F09.17, F09.16). That is, if the actual adjustment result is beyond this range, the output will be

based on the boundaries.

e et leee Parameter description Unit Defgult Attribute
code name setting

F09.18 |PID deviation limi{0.00~100.00 (0.00: invalid) % 0.00 0
When the deviation between the PID setting and feedback is less than or equal to th

deviation limit ¢09.18), the PID will stop the adjustment. When the deviation between the
setting and feedback is smaller, the output frequency will remain stable. This is valid for som

closedloop control applications.
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® If the input terminalbséanicsivoval iid)]
I stop the adjustment. Users need to use these two modes together.

et ARl Ee o Parameter description Unit Defa_lult Attribute
code name setting
F09.19 Er:q?td'ﬁere“t'a' 0.00-100.00 % | 500 | o

The differential(D) component of the PID regulator must not be greater than the PID
differential limit (F09.19), in order to avoid the excessive deviation and output at a certain
moment to cause system oscillations. If this value is set correctly, the impact of suddel
interference on the system can be well suppressed.

Function| Function code Default

Parameter description | Unit : Attribute
code name setting
PID integral o —
F09.20 |separation 0.00-100.00 (100.00% = | o/ | 100 69] 5
invalid integral separation)
threshold

For better PIDregulation, only PD or P adjustment is needed sometimes, while integral
adjustment is not needed. For this reason, EM¥30 series inverter has a special integral
separation function. When the deviation between the PID setting and feedback is greater th:
the PID integral separation threshold (F09.20), the integral separation will be valid. That is, thi
integral (I) adjustment of the PID regulator will be suspended. To facilitate remote control, the
input terminal function sfe42:camr dcee suss eRil. D B
code setting is invalid (F09.20=100.00), the input terminal function will not work, as detailed in
Table 716.

Table 716 Description of Integral Separah Function

Method Description
F09.20 DI(42) |F09.20: PID integral separation threshold; DI (42): Process H
integral pause
100.00% -- The integral (1) is always valid.
Depending on the relationship between |e(k)| and F09.20 as
asthe status of the DI function
Invalid |If |e(k)|>F09.20, the integral separation is valid.
Valid |The integral separation is valid.

0.00%

99.99%
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Function|  Function code Parameter description | Unit Defa}ult Attribute
code name setting
Fo9.21 |0 Setng changl 5 500-30.000 s | 0000 | o

The PID setting change time refers to the time required for the setting to change from 0.09
to 100.0%, similar to the acceleration and deceleration time function. When the PID setting
changes, the actual PID setting will changedihe thus reducing the impact of sudden changes
on the system. Smoothing is invalid during the initial setting. The setting will change from the

current feedback value during the start.

FUTGTen)| - [FUnE T GeEk Parameter description | Unit Def".’lun Attribute

code name setting

F09.22 |PID feedback 4 04 35 000 s | 0.000 )
filtering time

F09.23 |F!D output 0.000-30.000 s | oooo | &
filtering time

F09.22 is used to filter the PID feedback. This is helpful to reduce the impact of
interference on the feedback, but Iwdhuse the decline of the response performance of the

process closetbop system.
F09.23 is used to filter the PID output. This is helpful to reduce the sudden changes in th

output frequency of the inverter, but will also cause the decline of the resperfsrmance of

the process closedop system.

iy Function code name| Parameter description | Unit Defa_lult Attribute
code setting
Upper limit detection [0.00~100.00; 100.00 =
F09.24 |value of PID feedback |invalid feedback % | 100.00 0
disconnection disconnection

Lower limit detection 0.00-100.00: 0.00 = invali

F09.25 |value of PID feedback . . % 0.00 0
) . feedback disconnection
disconnection

F0g.26 |Detection time of PID |4 6 4 g s | 0o00| &

feedback disconnectiol
The function of PID feedback disconnectidetection is to prevent galloping caused by
feedback disconnection. Depending on the nature of the feedback sensor, the settings @

different.
If the 0.0% type sensor is fed back at the time of disconnection, the lower limit of PID

feedback disconnectiodetection (F09.25) needs to be set to an appropriate value. If the
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feedback amount is below the F09.25 setting and has been maintained for the PID feedba
disconnection detection time (F09.26), the PID feedback will be regarded disconnected. Whe
the 1®.0% type sensor is fed back at the time of disconnection, the upper limit of PID feedbacl
disconnection detection (F09.24) needs to be set to an appropriate value. If the feedback amol
is greater than the feedback amount and has been maintained fon¢heorresponding to
F09.26, the PID feedback will be regarded disconnected.

" Once the feedback sensor is determined, only the corresponding detection mode c:
be applied. The upper limit detection and lower limit detection cannot be enabled at the
same tine.

Function) - Function code Parameter description Unit Def"’.‘”'t Attribute

code name setting
0: invalid
1: sleep at zero speed
F09.27 PlD. sleep control 2: sleep at lower frequency 0 0
options limit

3: sleep with tube sealed
0.00~100.00 (100.00

F09.28 |Sleep action poin{corresponds to the PID settinf % |100.00 0
feedback range)
F09.29 |Sleep delay time [0.0~6500.0 s 0.0 0
Wakeup action 0.00~100.00 (100.00
F09.30 HKeup corresponds to the PID settin{ % 0.00 0
point
feedback range)
Fog.31 |Wakeupdelay 1, e500.0 s | 00 8

time
When the output value and feedback value tend to be stable or the controlled quantity |

within the allowable range on some occasions or at a certain moment, and the output is n
allowed, the sleep status can be applied for a short lirtkee controlled quantity is beyond the
control range, the inverter will be awakened and generate the output. These steps will &
repeated to make the controlled quantity within the allowable range and also save the enerc
The detailed function descriph is shown inTable 717.

Table 717 Description of Sleep/Wakep Function

Method
Mode of | State Description
action
Positive Normal Judgmenbf the sleep conditions: If the |Feedback| is greater th
action the sleep action point (F09.28) (necessary condition: the feedk
work
(e.g. pressure must be greater than or equal to the set pressure du
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constant restart after the stop or sleep), or the output frequency of the
pressure inverter reaches the lower limit, causing the failure to continue
control) decelerate (due to the lower frequency limit or lower output lim

the inverter), and these conditions have been met and maintai
the sleep delay time (F09.29), the sleep stailide enabled.
/£ The PID continues the output during the delay period. Th
output depends on the function code after the delay period.
Judgment of the wakep conditions: If the |Feedback| is less tha
or equal to the value of the wakip action point (F09.30), and thi
has been maintained for the walk delay time (F09.31), the sleg
status will be disabled.
/E: The output depends on the function code during the delay
period; and the PID can continue normal output after the delay
period.
Judgment of the sleep conditions: If the |Feedback]| is less tha
sleep action point (F09.28) (necessary condition: the feedback
pressure must be lower than or equal to the set pressting d
restart after the stop or sleep), or the output frequency of the
Normal |inverter reaches the lower limit, causing the failure to continue
work |decelerate (due to the lower frequency limit or lower output lim
the inverter), and these conditions have breehand maintained t
g tije sleep delay time (F09.29), the sleep status will be enabled
e /A The PID continues the output during the delay period. Th

Sleep
status

Negative
action

teir?n:::?utr output depends on the function code after the delay period.
coF;ItroI) Judgment of the wakep conditims: If the |Feedback| is greater

than or equal to the value of the walke action point (F09.30), an
this has been maintained for the waledelay time (F09.31), the
sleep status will be disabled.

/E: The output depends on the function code during thaydel
period; and the PID can continue normal output after the delay
period.

Sleep
status

Suggestion: F09.28 (sleep action point) is greater than or equal to F09.36ufva&gon point)
during the positive action, and less than or equal to F09.30 {umleetion point during the

negative action.

Function| Function code Parameter description Unit Defe_lult Attribute
code name setting
Multi-segment  |0.0 to PID setting feedback ran
PID setting 1 F09.03

F09.33 |Multi-segment  |0.0 to PID settingdedback rang 0.0

F09.32 0.0 0

O«
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PID setting 2 F09.03
Multi-segment  [0.0 to PID setting feedback ran .
FO9.34 1D setting 3 |F09.03 0.0 °

PID settings are determined in conjunction with the setting of the function code F09.00. The
EM730series inverter has a mutegment PID settg function, and its switching conditions are

Pubcttieoms n
led i

dependent on

PI D

theseegment
natl6. 2o,

mai nly

multi-s e g me n t ter mi as detai n

Table 718 Details of Multisegment PID Stng Function

Method : .
16 15 F09.00 Setting Scope PID Setting
0 F09.01 0.0~ F09.03 0.00%~ 100.00%
invatial invaiid 1 All -100.00%~ 100.00% | -100.00%~ 100.00%
2 Al2 -100.00%~ 100.00% | -100.00%~ 100.00%
6 485 -100.00%~ 100.00% | -100.00%~ 100.00%
Invalid| Valid - F09.32 0.0~ F09.03 0.00%~ 100.00%
Valid | Invalid - F09.33 0.0~ F09.03 0.00%~ 100.00%
Valid | Valid - F09.34 0.0~ F09.03 0.00%~ 100.00%
Function|  Function code Parameter description Unit Defa_tult Attribute
code name setting
Upper limit of Lower limit of feedback voltage to o
F09.35 feedback voltage {10.00 v 10.00 °
£09.36 Lower limit of 0.00 to upper limit of feedback v 0.00 5
feedback voltage |voltage

The upper and lower limits of the feedback voltage can be used for autonadidam
cutoff detection in winding applications. They represent the upper and lower limits of material

cutoff, respectively. Due to the particularity of winding applications, F09.35 and F09.36 can be

used to reflect the real sensor boundaries, which e menducive to the system stability.

AUEe [AUEEn G2elE Parameter description Unit Defa_lult Attribute
code [name setting

Options of integral 0 aways calculgte the integral ter
action within the 1: calculate the integrabrm after

F09.37 . the F09.21 set time is reached 0 o]
set change time of . .
PID 2: calculate the integral term wher

the error is less than F09.38

Input deviation of

F09.38 |integral action 0.00~100.00 % 30.00 0
within the set
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| [change time of PIf | |

F09.37=0: always calculate the integral ten

This function code does not affect the integral action.

F09.37=1:calculate the integral term after the F09.21 set time is reached

The integral is unavailable within the first change period (F09.21) after startup.
F09.37=2:calculate the integral tem when the error is less than F09.38

The integral is unavailable within the first change period (F09.21) after startup. However, the

integral will be enabled again if the error is less than F09.38 within this period.

Fansien) [FUncen Geik Paraneter description Unit Defa_lult Attribute
code |name setting

0: target pressure F09.01*
F09.39 |Wakeup option |coefficient of wakeup action point 0
1: wakeup action point (F09.30)

Coefficient of 0.0~100.0 (100% corresponds to

- 0 o

F09.40 ngeup action PID seting) % | 90.0 0
point

F09.39=0: target pressure F09.01* coefficient of wakep action point

F09.40* preset

F09.39=1: wakeup action point (F09.30)
The PID will wake up if the value is less than the wakepoint (F09.30) and kept for the
wakeup delay time (FO31).

AUEe [AUEtiEn Geele Parameter description Unit Defa_1u|t Attribute
code |name setting
F09.41 Pipeline network 0.0 to pressure sensor range F09] bar 6.0 o]
alarm overpressur|
Fo9.42 |OVerPressure 4 4560 (0: invalid) s 3 5
protection time

It is dediated to the water pump application macro. When the overpressure of the pipeline
network reaches the value of F09.41 and kept for the set time (F09.42), the E57 pipelin

network overpressure protection will be reported.

Function|Function code Parameter description Unit Defgult P
code |name setting
F09.43 |PID reverse limit |0 MO limit )
1: limit

It is dedicated to the straight wire drawing machine of the winding and unwinding application
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micro. When F27.00 is set to the option 3 (straight wirevohg machine) and the feedback
signal is the maximum value for a long time after startup, the system will be adjusted by PID t«
the negative output.
F09.43=0 No limit
When the output is reduced to 0, it will not be limited and may continue to decrease.
F09.43=1:limit

When the output is reduced to 0, it will be limited and not continue to decrease.

7.11Communication Function Parameter Group of F10 Group

The EM730/EM730E series inverter supports the RTU format Modbus protocol, and the

fi s i 1mgsteemultislave © communi cati o485hbuet wor k wi th RS

Function Function code name| Parameter description | Unit Defa_lult Attribute
code setting

F10.00 Local qubqs 1-247; 0: broadcast addreg 1
communication addreg

For the entire communication network, the invedera slave must have its own unique

address. Its setting range is 1 to 247. That is, a network supports 247 slave stations at most.
~ 0 is the broadcast address, which does not need to be set. All slave inverters can |
recognized.

The slaves and hosts atted to the same network must follow the same sending and
receiving principles (e.g. baud rate, data format, and protocol format) to ensure norme
communication. Hence, there are three corresponding function codes, i.e. F10.01 (baud rat
F10.02 (data formt) and F10.10 (protocol format, ModbR3U protocol by default for the
EM730series inverter). The devices connected to the network must have the same settings.

Fansien)| FUEIOn Geal Parameter description Unit Defa}ult Attribute
code name setting

0:4800

1:9600

Baud rate of :
F10.01 |Modbus 2:19200 bps 1

communication 3:38400
4:57600

5:115200

During the communication based on the ModRT&J protocol, the EM730 series inverter
supports six different baud rates in bps (bit/s). Take F10.01=9600bps as aneexampeans
that data is transmitted at a rate of 9600bits per second. By default, each byte consists of va
8-bit data (such as 0x01). When-bid data needs to be transmitted in the actual situation, the
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transmission time is about 1.04ms (approxinyate04167ms=10bit/9600bps).

Function|  Function Parameter description Unit Defa_lult Attribute
code | code name setting

0: 1-8-N-1 (1 start bit + 8 data bits +
stop hit)

1: 1-8-E-1 (1 start bit + 8 data bits +
even parity check bit 1 stop bit)

2: 1-8-O-1 (1 start bit + 8 data bits +
Modbus datgodd parity check bit + 1 stop bit)
format 3: 1-8-N-2 (1 start bit + 8 data bits +
stop hits)

4: 1-8-E-2 (1 start bit + 8 data bits +
even parity check bit + 2 stop bits)

5: 1-8-0O-2 (1 start bit + 8 dathits + 1]
odd parity check bit + 2 stop bits)

F10.02

In the UART transmission, the data usually consists of a start bit, valid data (8 bits by
default), check bit (optional), and a stop bit. The EM730/EM730E series inverter supports si
data formats accondg to the ModbusRTU combinations in communication.
Start Bit Valid Data Check Bit Stop Bit

1 7| 6 |5]4a]3]2][1]0] NOE 1
If F10.02=0, it means that the current data consists of one start bit + eight data bits + n
check bit + one stop bit.
" N (NONE): no paity; E (EVEN): even parity; O (ODD), odd parity.

In order to meet different needs, the inverter also supports communication timeout an

response delay during the communication based on the Modbus protocol.

Function| Function code " . Default .
Parameter desgiion Unit . Attribute
code name setting
Modbus

F10.03 communicationo'o. to 60.0; 0.0: invalid (al; s 0.0 0
. valid for mastesslave mode)
timeout

As shown inFig. 7-30, the communication time intervalt is defined ashe period from
the previous reception of valid data frames by the slave station (inverter) to next reception ¢
valid data frames. If t is greater than the set time (depending on the function code F10.03; this

function is invalid if set to 0), it will beegarded communication timeout.
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1# 2%# 3# 1#
Send Return Return Send Return Send Return
d HJI »
™~ L}

Fig. 7-30 Schematic Diagram of Communication Timeout
Example of this function: If the master station must send data to a slave station (e.g. #1
within a certain period, you can use the commurdoaimeout function of #1 slave station and

set F10.03>T. The communication timeout protection will not be triggered during normal
communication. However, if the master station does not send data to #1 slave station within tf
specified time T, and thisasts for more than the set value of F10.03, a communication
protectonE16) wi | | be reported. Once informed of
stationo, the staff can conduct troubl esho

/E The set value of F10.03 must be greater thandhtirse T, but must not be too large, in
order to avoid adverse effects arising from too long operation in the protection status.

/E F10.03 should be set to be invalid under normal circumstances. This parameter will by
set only in the continuous communicatisystem to monitor the communication.

Eliciein) ST Eest: Parameter description | Unit Defa_lult Attribute
code name setting
F10.04 Modbus respong 1-20 ms 2 5
delay

The response delayl) is defined as the time interval from the reception ofvtll
data frame 1 by the inverter to data parsing and return. To ensure the stable operation of the
protocol chip, the response delay should be set with2®rhs (it must not be set to 0)the
communication data involves EEPROM operation, the actualesponse delay time will be
extended, i.e. AEEPROM operation time + F1
1: valid data frame: sent by the external master station to inverter, in which the function code
data length and CRC are correct.

Fig. 7-31 shows the data sending segmendendf sending end segmentwdty),
75176to-sending wait segmentt2), data return segmentefir), and 75178o-receiving wait

segment (fait3).
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o
il

— Tsend —P1d— tyqe —P

— tyait 2} —

—— tretur

Fig. 7-31 Timing Rarse Diagram of Complete Data Frame

Flie Function code name Parameter description | Unit Defa_lult Attribute
code setting
Options of masteslave 0: invalid
F1005 |[communication S 0
. 1: valid
function
0: slave
F10.06 |Masterslave options |1: host (Modbugprotocol 0
broadcast transmission)
0: output frequency
1: set frequency
F10.07 |Data sent by host 2 output torque 1
3: set torque
4: PID setting
5: output current
F10.08 | roportional factor qq 4 44 6o (multiple) 1.00 5
slave reception
F10.09 |Host sending interval |{0.000-30.000 s | 0.200 0

The EM730 series inverter supports the masi@re communication function. That is, one
inverter works as the host and others as slaves. The slaves work according to the command s

by the host, so that theseverters can work synchronously.
, The inverter used as the host is set as follows:
F10.05=1: enable the mas&ave communication function;

F10.06=1 or 2: select the current inverter as the host (only one inverter can be set ¢

the host in a network);

F10.

F10.07: select the variable to be synchronized, such as the output current (Se

07=5).

. The inverter is used as the slave is set as follows:
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F10.05=1: enable the mas&ave communication function;
F10.06=0: select the current inverter as the slave;
Select one setting as the communication setting. If F09.00=6 is set and the process PID |
set separately (F00.05=10, F00.06=1), the slave inverter will be set to the host outpt
current for PID adjustment.
You can set the receiving proportional coefficienL{f8) to determine how the slave

inverter receives data. | f F10.08=0.80 i s
0.80 (F10.08)0.
Functio . _ .. | Default .
Function code name |Parameter description Unit . |Attribute
n code setting

0-10: default operation (for
commissioning)

11: writing not triggered 0
(available after
commissioning)

For the application APLC controll er/ HMI

Options 0f485

F10.56 EEPROM writing

debugging. Then all write data of PLC commutima will not be stored, which can avoid

damage to the memory.
If you need parameter settings and pedewn storage, set F10.56=0 first.

Function Function code namg Parameter descriptiony Unit Defqult Attribute
code setting

0: reply to both read ang
write commands

1: reply to write
commands only

2:no reply to both read
and write commands

F1061=0: During the Modbus communication with the upper computer, both read and

F1061 [SCI response option

write parameters will be returned to the upper computer.
F1061=1: During the Modbus communication with the upper computer, the read
parameters will be returned to the upper computer, while the write parameters will not.
F1061=2: During the Modbus communication with the upper computer, both read and
write paraneters will not be returned to the upper computer. This can improve the

communication efficiency.
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7.12User-selected Parameter Group of F11 Group

The keyboard of the EM730 series inverter supports thesadected function. First, the
user should select spécifunction codes by setting the parameters of the F11 group. Then the
userselected mode{U--, as detailed i®.2.2 can be enabled. The selected function codes can
be switched cyclically by turning the digitabtentiometer ke). This function is mainly used
where less than 32 specific function codes are involved, which can avoid the trouble caused |
too many function codes.

AU | ATEE e Parameter description | Unit Defa}ult Attribute
code name setting
F11.00 |USerselected U00.00 | &
parameter 1

F11.01 |USerselected U00.0L | &
parameter 2

F11.02 |USerselected U00.02 | &
parameter 3

F11.03 |USerselected U00.03 | &
parameter 4

F11.04 |USCFselected U00.04 | &
parameter 5

F11.05 |USerselected U00.07 | &
parameter 6

F11.06 Userselected The dlsplgyed content U00.14 5
parametei? Uxx.xx, which means that tf
Userselected Fxx.xx function code i o

F11.07 parameter 8 selected. If the F11.00 functi U00.15 °
Userselected code is enabled, the keybo o

F11.08 parameter 9 will display U00.00, indicatin U00.16 0
Userselected the first optional paramet .

F11.09 parameter 10 F00.00. u00.18 0

F11.10 Userselected U00.19 5
parameter 11

F11.11 Userselected U00.29 5
parameter 12

F11.12 |USersdected U02.00 8
parameter 13

F11.13 |USerselected U02.01 8
parameter 14

F11.14 |USerselected U02.02 8
parameter 15

F11.15 Userselected U03.00 5
parameter 16
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F11.16 Userselected U03.02 5
parameter 17

F11.17 Userselected U0321 5
parameter 18

F11.1g |UsSerselected U04.00 5
parameter 19

F11.19 |Userselected U04.20 5
parameter 20

F11.20 Userselected U05.00 5
parameter 21

F11.21 Userselected U05.03 5
parameter 22

F11.20 |USerselected U0s.04 | &
parameter 23

F11.23 Userselected U08.00 5
parameter 24

F11,04 |USeFselected U19.00 | &
parameter 25

F11.25 Userselected U19.01 5
parameter 26

F11.26 Userselected U19.02 5
parameter 27

F11.27 Userselected U19.03 5
parameter 28

F11.0g |UsSerselected U19.04 5
parameter 29

F11.29 Userselected U19.05 5
parameter 30

F11.30 Userselected U19.06 5
parameter 31

F11.31 Userselected U19.12 5
parameter 32

F11.00=U00.00, indicating that the first usetected parameter is the function code
F00.00. The function codes inetluserselected mode of the keyboard are switched according to
the function code order from F11.00 to F11.31.
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7.13Keyboard and Display Function Parameter Group of F12 Group

Function| Function code . .| Default .
Parameter description | Unit : Attribute
code name setting

0: no function
1: forward jog

M.K 2: reverse jog
F12.00 [multi-function key3: forward/reverse switching 1
options 4: quick stop
5: free stop

6: cursor movement to the |

is a multifunction key, of which the functionan be performed by setting the
function code F12.00. If F12.00=0, this key has no effect when pressed. For other settings, tt
corresponding effects will be obtained when this key is pressed.

Function . . .| Default .
Function code name|  Parameter description | Unit . Attribute
code setting

0: valid only in keyboard
Options of stop control

function of STOP key |1: with all command
channels valid

F12.01

According to the setting of the function code F00.02 (command source option), the
command sources are divided ithe keyboard, terminal and communication. If the terminal is
selected as the current command source, the and Stop key on the keyboard
will be unavailable. In more dangerous cases, however, the fastest way is to stop the inverter \
the Stop key on the keyboard to resolve dangers. It is the most convenient to use the
keyboard to stop the inverter during norm
stop function options of the STOP keldbyi s
default.

" It is recommended not to modify this parameter. If necessary, please set it carefully.
Function|  Function code Parameter description | Unit Defa_lult Attribute
code name setting

0: do not lock

1: reference input not l&ed
2: all locked, except for this
function code

F12.02 |Parameter locking

In order to avoid unnecessary danger caused by keyboard operation or misoperation
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nonworkers, the keyboard has a parameter locking function. The current function code i
unlocked by default, andllaunction codes can be set. After the function code is debugged
according to the working conditions, the parameters can be locked.

, 1: reference input not locked

In the lock mode, all function codes cannot be modified, expect this function code and thos
with reference input properties. Specific function codes with parameter input properties ar
shown in Table 79:

Table 719 List of Function Codes with Reference Input Properties

Function code| Function code name | Function code Function code name
F00.07 Digital frequency setting F08.11 Multi-segment speed 12
F08.00 Multi-segment speed 1 F08.12 Multi-segment speed 13
F08.01 Multi-segment speed 2 F08.13 Multi-segment speed 14
F08.02 Multi-segment speed 3 F08.14 Multi-segment sped 15
F08.03 Multi-segment speed 4 F13.02 Digital torque setting
F08.04 Multi-segment speed 5 F09.01 Digital PID setting
F08.05 Multi-segment speed 6 F09.32 Multi-segment PID setting
F08.06 Multi-segment speed 7 F09.33 Multi-segment PID setting
F08.07 Multi-segment speed 8 F09.34 Multi-segment PID setting
F08.08 Multi-segment speed 9 F13.03 Multi-segment torque 1
F08.09 Multi-segment speetD F13.04 Multi-segment torque 2
F08.10 Multi-segment speed 11| F13.05 Multi-segment torque 3

, 2:all locked, except for this function code
In the lock mode, all function codes cannot be set except this function code. This mode i
mostly used when it is not necessary to set parameters after debugging. We can only perfol

running, stop and parameter monitoringhis mode.

We can press the ESC k( to enable the monitoring mode (séet When the
inverter is in the protection status, you can directly press the righkeyi' to switch the
current protection type and the output frequency, output current, output voltage, running statt
ard working time during the protection.

OperationMonitoring: press the right shift kej to display the parameters in cycles.
The function codes F12.04 to F12.08 are used to select thmgqiara to be displayed in the
cycle display queue. The selected items basically correspond to the monitoring parameter gro
of the F18 group, so you can directly view the current values of all parameters in the F18 grou
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This function is mainly conducivie parameter display, especially during operation.

By default, several common items are included in the cycle display queue, including the
output frequency (F18.00), set frequency (F18.01), output current (F18.06), output voltag
(F18.08) and DC bus volye (F18.09). Please set the corresponding bit to 1 to select other
display parameters and 0 to hide the selected parameters.

" Some bits of the function codes for display parameter selection are reserved. Plea:
set them carefully.

Function Function coe . .. | Default| Attribut
Parameter description Unit .
code name setting e

0: no operation

1: parameter upload to keyboard
F12.03 2: download parameters to inverte
Parameter copyin{(FO1 and F14 groups do not 0
download)

3: parametersre downloaded to
inverter

Where several inverters need to run with the same parameter settings, we can debug ¢
inverter first, set it to F12.03=1 to upload the set parameters to the keyboard for temporar
storage and finally set the other inverters to F12.08x® not download mior parameters or
F12.03=3 download motor parametets) download the parameters to these inverters. This
function can be applied to quickly set the parameters of several inverters. Even if som
parameter settings are different, this function can be apptieset multiple function codes

before setting by other means.

Function . - .. | Default .
Function code nam Parameter description Unit .| Attribute
code setting

Load speed displg

- 0.01 600.00 30.00 0
coefficient

F12.09

The inverter output is mostly displayed iretfiequency form. To set the current load speed
(F18.13), you can change the current parameter from frequency output to speed output based
the actual working conditions, so that F18.14 displays the current load speed correctly.

If F12.09=30.00 (relatetb the number of motor pole pairs, transmission ratio and the like),

the output frequency (0.00 to 50.00 Hz) corresponds to the load speed (0 to 1500 rpm).

250



User Manual of EM730 Series Inverter

Function| : . .. | Default .
Function code nam Parameter description Unit .| Attribute
code setting

UP/DONN 0.00: automatic rate
F12.10 |acceleration and o Hz/s | 5.00

. 0.01~500.00
deceleration rate

0: do not clear

Options of 1: clear in nofrunning state
F12.11 [UP/DOWN offset 0
2: clear when UP/DOWN invalid

clearing
3: cdlear once in nomunning state
Options of .
UP/DOWN 0: do not sqve .
F12.12 . |1: save (valid after the offset is 1
powerdown saving o
modified)
of offset

The UP/DOWN functions are mainly divided into the keyboard UP/DOWN and terminal
UP/DOWN, which are handled separately and can be enabled atibedime.

, Keyboard UP/DOWN: It is valid in the Level O monitoring menu. When the current
setting is not the digital potentiometer setting, the UP function can be performed by
forward spinning of the digital potentiometer via the keyboard and the DOWN
function by reverse spinning.

, During the forward or reverse spinning of the digital potentiometer under the monitoring
menu, the offset frequency will increase/decrease at the rate of F12.10, the keyboar
wi || di splay fAF18. 01: seacy wilf be thejsetérequency ,
plus offset frequency. The keyboard will have the normal display 2 s after the key is
released.

, Terminal UP/DOWN: After the digital input port is set to the corresponding function,
terminal control will be enabled.

When theUP/DOWN terminal is validthe offset frequency will increase/decrease at the

rate of F12.10 and the final frequency is the set frequency plus offset frequency. The

display content of the keyboard remains unchanged during this period.

n When the keyboard URnd terminal DOWN are valid at the same time, or the
keyboard DOWN and terminal UP are valid at the same time, despite of the same
acceleration and deceleration rates, the offset frequency will fluctuate because o
different valid moments. This is a nornpdienomenon.
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Function| Function . .. | Default .
Parameter description Unit . Attribute
code | code name setting

F1213 Powe'r metg0: do not clear 0 5
resetting 1: clear

The EM730 series inverter has a whadur meter function (see the description of the
function codes F18.18 and F18.19). The user can set the current function code to 1 to clear tl

current count.

Function) - Function Parameter description Unit Defgult Attributg
code | code name setting
0: no operation
Restoration [1: restoratia of factory defaults (excluding
F12.14 |of default [the motor parameters, inverter parameter 0
setting manufacturer parameters, running and
poweron time record)

You can set this parameter to 1 to restore the default settings of all parameters, except t
motor parameters (FOdroup), inverter parameters, manufacturer parameters, goweme
(F12.15/16) and operating time (F12.17, 18).

" This operation is irreversible. Please set it carefully.

F i : . .. | Defaul .
unction Function code name Parameter descriptiq Unit © ?Ut Attribute
code setting
F12.15 [Cumulative poweon time (h)  [0~65535 h 0 T
F12.16 |Cumulative poweion time (min) |0~ 59 min 0 T

F12.15 and F12.16 are used together to check the cumulative-pouiare of the inverter
from delivery to the current moment (you only need to @owan the inverter). The cumulative
poweron time is accurate to one minute and nearly 65536 hours (about 7.5 years) at most.

If F12.15=50 and F12.16=33, it means that the current inverter has been powered on for

days, 2 hours and 33 minutes.

" This parameer can be viewed only and cannot be changed or cleared.
Function Function code name Parameter descriptioff Unit Defgult Attribute
code setting
F12.17 |Cumulative running time (h) [0~ 65535 h 0 T
F12.18 |Cumulative running time (mif0 ~ 59 min 0 T
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F12.17and F12.18 are used together to check the cumulative operating time of the inverte
from delivery to the current moment (the inverter should be in the running status). The
cumulative powepn time is accurate to one minute and nearly 65536 hours (aborgafs) at
most.

If F12.17=47 and F12.18=39, it means that the current inverter has been running for 1 da

23 hours and 39 minutes.

" This parameter can be viewed only and cannot be changed or cleared.

F i . . . Defaul .
unction Function code name | Parameter description| Unit © qut Attribute
code setting

Depending
F12.19 |Rated power of inverter]0.40~ 650.00 kW on the T
motor type
Depending
F12.20 |Rated voltage of invertd60~ 690 \Y, on the T
motor type
Depending
F12.21 |Rated current of invertg0.1~1500.0 A on the T
motar type
It is used to view the rated power, rated voltage and rated current of the current inverter.
" This parameter is can be viewed only and cannot be changed.
Function) - Function code Parameter description Unit Defa}ult Attribute
code name setting
Performance <
F12.22 software S/N 1 XXX XX XXX XX I
Performance -
F12.23 software S/N2 XX XXX XX XXX I
Functional -
F12.24 software S/N 1 XXX XX XXX XX I
Functional <
F12.25 software S/N 2 XX XXX XX XXX I
F12.26 |Keyboard softwar, . XXXXX | T
serial number 1
F12.27 |Keyboard softwary . . XXXXX | T
serial number 2

It is used to view the software version of the current inverter.

" This parameter is can be viewed only and cannot be changed.
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F i : P .. |Defaul .
unction Function code name ararpe'_[er Unit © _a ult Attribute
code description setting
Running status display paramet
F12.33|1 of Mode 1 (LED stop status |0.00~99.99 18.00 0

display parameter 5)
Running status display paramet
F12.34 |2 of Mode 1 (LED stop status |0.00~99.99 18.01 0
display parameter 1)

Ruming status display paramet
F12.35|3 of Mode 1 (LED stop status |0.00~99.99 18.06 0
display parameter 2)
Running status display parame]
F12.36 |4 of Mode 1 (LED stop status |0.00~99.99 18.08 o]
display parameter 3)
Running status display paramef
F12.37 |5 of Mode 1 (LED stop status |0.00~99.99 18.09 o]
display parameter 4)

F12.32=0 monitoring mode 0. The LED switching display and LCD srliaé (7-line)

display are dependent on the settings of the function codes Rb2FI£2.08. For the selected
function codes, please refer to their parameter description.

F12.32=1 monitoring mode 1. The LED switching display and LCD srtia# (7-line)
display are dependent on the settings of the function codes R@Z=32.37. You can select any
function code. F2.33=18.00 means that the function code F18.00 is displayed

Function Function code nam| Parameter description | Unit Defa.lult Attribute
code setting
Options of . - .
F12.41 |UP/DOWN zero |0 Prohibit zero crossing 0
. 1: allow zero crossing
crossing

The UP/DOWNfunction is valid. When F12.41=0, the UP/DOWN function can reduce the
output frequency of the inverter to 0 without reversing. When F12.41=1, the UP/DOWN
function can reduce the output frequency of the inverter to 0, followed by reverse running of th
motar.

For the digital potentiometer setting, see the setting of the main frequency source A.
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Function . L .. | Defaul .
unctio Function code namq  Parameter description | Unit © gut Attribute
code setting
F12.42 F_re.quency sgttlng of [0.00 to maximum frequenc Hz 0.00 i

digital potentiometer [F00.16
F12.43 Digital potentiometer |0.00~|Digital torque setting % 00 i

torque setting F13.02|

For the digital potentiometer setting, see the setting of the main frequency source A.

D7|D6| D5 D4 D3 D2 D1 DO
UP/DOW ) n Multi-
. .. | High-speed| Analog| Digital
N function] * | * | * | Communication| . segmen
F12.45 . pulse |quantity| frequency
options of speed 00000

keyboard (0: invalid
1: valid

Select the up/down function in the correspondieguency setting mode

If the default frequency source is thigithl frequency:

In case of F12.45 = 00000, the UP/DOWN function is unavailable, and the set frequenc
cannot be changed by the digital potentiometer in the monitoring status.

In case of F12.45 = 00010, the UP/DOWN function is available, and the seé¢riegof

the main channel can be changed by the digital potentiometer in the monitoring status.

7.14Torque Control Parameter Group of F13 Group

Function : - .. | Default .
Function code name| Parameter descriptiof Unit .| Attribute
code setting

Speed/torque control |0: speed control
options 1: torque control

F13.00=0: speed control
The control mode is speed input, and the input is frequency.

F13.00 0

F13.00=1: torque control

The input control mode is torque input, and the input is the percentage of the rated torqu
current of the motor. This is valid only in the mode of speed sensorless vector control (SVC), i.e
F00.01-1.

The final control mode is also related

prohibitiond and f28: s pe e detaitedbelow TablefI8.o0r qu e
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Table 720 Details of Final Control Mode of Inverter

29: torq_ut_e_control 28: speed cor_1tro_|/torque F13.00 Final control
prohibition control switching
Valid * * Speed control
valid 0 Torque control
. 1 Speed control
Invalid
. 0 Speed control
Invalid
1 Torque control
Function| Functi - | Default |, .
unction) Function codg Parameter description Unit © a.lUt Attribute
code name setting
0: digital torque setting F13.02
1. All
2: Al2
3: reserved
Options of 4: reserved
. : high fi Ise i X
F13.01 |torque setting 5. 9 rquenpy pu S? input (X5) 0
source 6: Communication setting
(Full range of the items-@,
corresponding to F13.02 digital tord
setting)
7: reserved
8: digital potentiometer setting
F13.02 Dlgl.tal torque [-200.0 to 200.0 (100.0 =¢trated % | 100.0 5
setting torque of motor)

F13.01=0: digital torque setting F13.02

The torque depends on F13.02.

F13.01=1:Al1

F13.01=2:Al2

The torque is dependent on Al (percentage) * F13.02.

F13.01=5: Highfrequency pulse input (X5)

The torque depends on HDI ¢pentage)*F13.02.

For the details of AIAI2 and X5, refer to the F00.04 description. They have the same
meaning100.00% is the percentage to the set value of F13.02 (digital torque setting)

F13.01=6: communication setting

The torque depends on the commiwation and the like.

., If the masteislave communication (F10.05=1) is enabled and the inverter works as the
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sl ave (F10.06=0), t he speci fic -slhveedb
communication setting) * F10.08 (slave receiving proportional coefficierd , and
700FH data range i400.00% to 100.00%s detailed ifable 1231
For the gener al communication (F10.05=0
(torque communication setting) * F13.02 (digitab r que setti ng) o, an
is -200.00% to 200.00%, as detailedlable 1231
F13.01=8: digital potentiometer setting
In the torque mode, the torque is directly set by the digital potentiorSeter=12.43 for
the specific value.

Function Function code name| Parameter descriptiq  Unit Defgult Attribute
code setting

F13.03 |Multi-segment torque 1-200.0~ 200.0 % 0.0 0
F13.04 |Multi-segment torque 3-200.0~ 200.0 % 0.0 0
F13.05 |Multi-segment torge 3 [-200.0~ 200.0 % 0.0 0

For diversified torque applications, the EM730 series inverter supports thesegitient
torque function. Specificall-yegmért in@udque
and A 1&egmemudrqud termiha 20 need to be Table 221f&e e
details.

Table 721 Combination of Multisegment Torque Command and Mgdgment Torque

Terminal
18: multisegment |17: multisegmen, Number of Segments Torque setting
torque terminal 2 | torque terminal ]
Invalid Invalid Multi-segment torque ] Depending on the
F13.01 setting
Invalid Valid Multi-segment torque 2 F13.03
Valid Invalid Multi-segment torque 3 F13.04
Valid Valid Multi-segmat torque 4 F13.05
Function Function code name | Parameter descriptio| Unit Defa_lult Attribute
code setting
torque control
F13.06 |acceleration and 0.00~120.00 S 0.05 0
deceleration time

The motor speed can be changed gently by setting the acceleratideaeleration time of
torque control.
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F13.06 represents the time for the torque current to rise from 0 to the rated torque currel

or fall from the rated current to 0.

I e) Function code name | Parameter description Unit Defgult Attribute)
code setting

0: set by F13.09

1. All

2: Al2

3: reserved

4: reserved

5: high frequency pulse 0

input (X5)

6: communication

percentage setting

7: direct communicatio

Upper frequency limit

F13.08 options of torque control

setting
F13.09 Upper frequency limit of |0.50 to maximum Hz | 50.00 5
torque control frequency F00.16
Upper frequency limit  0.00 to maximum o
F13.10 offset frequency F00.16 Hz | 0.00 °
F13.1g |[Reversespeediimit 1y 44, % | 100 | o
options
F13.19 Speed priority enabling 0|0: disable 1 5
torque control 1: enabk

F13.08=0: depending on F13.09

The upper frequency limit depends on F13.09 during torque control.

F13.08=1:Al1

F13.08=2:Al2

The upper frequency limit in torque control is Al (percentage) * F13.09.

For the details of All and Al2, refer to the F00.@dscription. They have the same
meaning.100.00% is the percentage to the set value of F18y®®e¢ frequency limit of torque
control).

F13.08=5: Highfrequency pulse input (X5)

The upper frequency limit in torque control is HDI (percentage) * F13.09.

For the details of Al1AI2 and X5, refer to the F00.04 description. They have the same
meaning.100.00% is the percentage to the set value of F1B@@¢ limit frequency of torque
control).
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F13.08=6 or 7: communication setting

The torque depends on the conmimation and the like.

, If the mastesslave communication (F10.05=1) is enabled and the inverter works as the
slave (F10.06=0), the upp edavefcomengnicationc y
setting) * F10.08 (slave receiving proportional coefficient) 9A® (upper frequency
i mit)o, and t he-100.@0% FoH100dD@%as detailadnirfable i s
12-31

., For general communication (F10.05=0):

aa F13.08=6: the wupper frequency adeisatingtof i s
the upper frequency limit of torque control) * F13.09 (upper frequency limit of torque

control ) o;

ba F13.08=7: the upper frequency | imit s
frequency I imit of torque control)o.

The 700BH data range &:00% to 200.00%, and the 7018H data range is 0.00 to F00.16
(maximum frequency), as detailedTiable 1231

The upper frequency limit of torque control is used to set the maximum forward or
reverse running freguncy of the inverter in the torque control mode.

In the torque control mode, if the load torque is less than the output torque of the
motor, the motor speed will rise continuously, and the maximum speed of the motor mus
be limited during torque control farevent the mechanical system from galloping and other
accidents; if the load exceeds the output torque of the motor and even the motor is drive |
run reversely, the maximum operating load frequency of the motor is still restricted in the
case of F13.19kand not restricted in the case of F13.19=0.

The upper frequency limit of reverse running is dependent on F13.09 * F13.18.
Example: The torque is set to be positive and the upper frequency limit of torque control i

the All analog input. When the All aogl input is positive, the upper frequency limit
corresponding to the forward speed limit is All (percentage) * F13.09 and that corresponding t
the reverse speed limit is All (percentage) * F13.09 * F13.18; and when the All analog input i
negative, the yper frequency limit corresponding to the forward speed limit is All (percentage)
* F13.09 * F13.18 and that corresponding to the reverse speed limit is All (percentage)
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F13.09.
Maximum operating frequency in torque control = upper frequency limit ofi€oogntrol
+ offset of upper frequency limit (valid only when F13.08=1 to 5), but the maximum operating

frequency is limited by the maximum frequency of F00.16.

Function Function code name Paramgter Unit Defgult Attribute
code description setting

Static friction torque

F13.11 . 0.0~100.0 % 0.0 o}
compensation

F13.12 [Freauencyrangeofs@tic |, 5, g4 o Hz | 100 | o
friction compensation

F13.13 Dynamic friction torque 0.0~ 100.0 % 0.0 5

compensation

When the motor drives an object to move, it is necesgargvercome static/dynamic
friction. You can set this group of parameters to enable the motor rotation at the specified torgL
while overcoming the inherent static/dynamic friction. The motor is mainly subject to static
friction before rotation and dynamifriction after starting rotating. In short, the output
performance of the motor is related to this group of parameters.

The specific description of this group
frequency (estimate frequency in SVC) is lesstioa equal to the set value of F13.12, the

out put torque is the O6set torque + F13.11
actual frequency is greater than the set v
dynamic friciontog ue compensationo6o. The | arger th

compensation force will be. The compensation percentage is equal to the torque settir

percentage.

7.15Parameter Group of Motor 2 of F14 group

The two motors of the EM730 series inverten de switched. For the two motors, the
motor nameplate parameters, encoder parameters and VF control or vector control paramet
can be set separately, and the VF control or vector control can be selected independently.
addition, the parameters of thieo motors can be tuned separately.

All motor parameters in the second group are included in the F14 group, and the functiol
codes are defined the same as those in the first group. The function codes F14.00 to F14.

correspond to F01.00 to FO01.34, whimte motor nameplate parameters, motor parameters and
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encoder parameters; the function code F14.35 corresponds to F00.01, which is used to select
motor drive mode; the function codes F14.36 to F14.76 correspond to F06.00 to F06.40, whic
are vector combl parameters; and the function code F14.77 is used to select the
acceleration/deceleration time of the motor 2. Only the parameters of F14.72 are describe

below. For the rest of the parameters, refer to the relevant parameters of the motor 1.

Function Function code namg Parameter descriptiony Unit Defgult Attribute
code setting

Stiffness coefficient of] o

F14.52 speed loop of motor 2O~20 12 °

In the vector control mode, the dynamic speed response of the inverter is adjusted b

changing the speed propiortal gain (ASR_P) and speed integral time (ASR_T) of the speed PI
regulator. The increase in ASR_P or decrease in ASR_T may accelerate the dynamic response
the speed loop. If ASR_P is too large or ASR_T is too small, however, the system may b
overtuned to cause oscillation.

In case of any change in F14.52, the default settings of FFA8@9 will change
accordingly. The regulation intensity of the PI regulator for the speed of the motor 2 can b
adjusted. There are 21 groups of parameters in foked.larger the set value of F14.52, the
smaller the integral time is, and the more intense the speed PID regulation is. The smaller the ¢

value of F14.52, the weaker the speed PID regulation is.

. : _ .. | Default .
Function code Function code nan Parameter description| Unit Setting Attribute

0: the same as motor 1
1: acceleration and
deceleration time 1
Acceleration/decelg2: acceleration and
F14.77 |ation time options gdeceleration time 2 0
motor 2 3: acceleration and
deceleration time 3
4: acceleration and
deceleation time 4

F14.77=0 the acceleration/deceleration time of the motor 2 is the same as that of the moto
1. For details, see the description of the function codes F15.03 to F15.09;
F14.77=1/2/3/4 the acceleration/deceleration time of the motor s2 fiked as the
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acceleration/deceleration time 1/2/3/4,

F00.15/F15.03, F15.04/F15.05, F15.06/F15.07 and F15.08, respectively.

corresponding to the function codes F00.14

s ) Function code name Parameter descriptiq Unit Defa_lult Attribute
code setting
F14.78 Maximum frequency of motor [20.00~600.00 Hz 50
Upper frequency limit of moto Lower limit frequency
F14.79 5 F00.19 to maximum | Hz 50 0
frequency F14.78
See F00.16 and F00.18
Function Function code namg Parameter description| Unit Def"."”'t Attribute
code setting
0: straight line V/F
1: multi-point broken line
V/F
2: 1.3power V/F
3: 1.7power V/F
4: square V/F
F14.80 V/F curve setting of [5: VF complete separatiq 0
motor 2 mode (Ud =0, Ug =K *{
= voltage of separation
voltage source)
6: VF semiseparation
mode (Ud =0, Ug = K * 1
= F/Fe * 2 * voltage of
separation voltage sourg
Multi-point VF
F14.81 |frequency F1 of moto|0.00~ F14.83 Hz 0.50 0
2
F14.82 Multi-point VF voltagq0.0' 100.0 (100.0 = Ratq % 10 5
\/1 of motor 2 voltage)
Multi-point VF
F1483 |frequency F2 of moto[F14.81~ F14.85 Hz 2.00 o]
2
F1a.84 |MUli-poINtVEvoltags, o 164 o % | 4.0 5
V2 of motor 2
Multi-point VF F14.83 to rated frequeng
F14.85 [frequency F3 of motolof motor (reference Hz 5.00 0

2

frequency)
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Flage |Ult-pointVEvoltagy, o 16 o % | 100 | o
\/3 of motor 2
See F05.00 to F05.06
Function Function code name | Parameter descriptiol Unit Defa_lult Attribute|
code setting
F14.87 |Stop mode of motor 2 0: siow down to stop 0
1: free stop
See F04.19
7.16Auxiliary Fun ction Parameter Group of F15 Group
Function|  Function code Parameter description | Unit Def"’.‘”'t Attribute
code name setting
0.00 to maximum frequency o
F15.00 (Jog frequency F00.16 Hz 5.00 0
Jog acceleration 0.00~ 650.00 (F15.13=0)
F15.01 timge 0.0~6500.0 (F15.13=1) s 5.00 0
0~ 65000 (F15.13=2)
Joa deceleration 0.00~650.00 (F15.13=0)
F15.02 timge 0.0~6500.0 (F15.13=1) s 5.00 0
0~ 65000 (F15.13=2)

As shown inFig. 7-32, when the jog running command (FJOG/RJOG) is valid, the inverter
will start running at the set frequency of F15.00; and when the jog running command is invalid
the inverter will be stopped according to the stop mode

F15.01 and F15.02 are set as the acceleration and deceleration time during operation. Th
values (e.g. 500) depend on the acceleration and deceleration time unit (F15.13), and ha
different meanings and ranges. For example, F15.13=0 means that #leradiom and
deceleration time is 5.00s, and F15.13=1 means that the acceleration and deceleration time
50.0s.
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Output frequencyh

Fundamental
frequency of
acceleration an ATTTTTTTTTTT T KT
deceleration time| N b

F15.09

’ \\\
//’ \\\
s N /
Jog frequenc 2 s

F1500 |

\

0 Actual acceleration time  Actual deteleration time "
< ». < 3 Timet

< » < »

———} Jog accelerationd——— Em— Jog deceleration ——
time F15.01 time F15.02

Fig. 7-32 Schematic Diagram of Jog Running
/E The separate set frequency and acceleration/deceleration tinpphee & jog running,
and not shared in normal running, but with the same physical meanings.
The triggering conditions of the jog running command vary depending on the control mode
and valid conditions, as detailedTiable 7#22.
Table 722 Details of Jog Running Command

Command Source

Option (F00.02) Jog running command

Select the digital input te
or fA5: rever se Uutdie fifnRidn@e@ninal.is
valid, the jog running command will be valid; and if the functio
terminal is invalid, the jog running command will be invalid.
I'f the host writes A0003H:
2: Communication |to theregister 7000H through the MODBUS protocol, the jog
control running command wi |l | be val
jog running command will be invalid.

1: Terminal control

Function Function code nam Parameter description | Unit Defe_lult Attribute
code setting
0.00~650.00 (F15.13=0)
F15.8 |Acceleration time 20.0~6500.0 (F15.13=1) s | 15.00 o]
0~ 65000 (F15.13=2)
F15.04 |Deceleration time 40.00~ 650.00 (F15.13=0) s | 15.00 0
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0.0~6500.0 (F15.13=1)
0~ 65000 (F15.13=2)
0.00~ 650.00 (F15.13=0)
F15.05 |Acceleration time 30.0~6500.0 (F15.13=1) s | 15.00 o]
0~ 65000 (F15.13=2)
0.00~ 650.00 (F15.13=0)
F15.06 |Deceleration time 30.0~6500.0 (F15.13=1) s | 15.00 0
0~ 65000 (F15.13=2)
0.00~ 650.00 (F15.13=0)
F15.07 |Acceleration time 40.0~6500.0 (F15.13=1) s | 15.00 o]
0~ 65000 (F15.13=2)
0.00~ 650.00 (F15.13=0)
F15.08 |Deceleratio time 4 {0.0~6500.0 (F15.13=1) s | 15.00 0
0~ 65000 (F15.13=2)

Fundamental
frequency of
acceleration and
deceleration time

The system has four groups (F00.14 and F00.15 in the first group) of acceleration an
deceleration time options to meet different needs for normal operation. After completing the
setting, the user can switch them via the combination of digital fnpun ct i ons @A 19:
and deceleration time terminal 10 and A20:
details, please se€able 76 Function List of Multifunction Digital Input Terminals

0: maximum frequency F00.1¢
1: 50.00Hz 0
2: set frequency

F15.09

Output frequengk

Fundamentg|
frequency o
acceleration an|
deceleration timge

F15.09

Set frequency------ -

0 Actual atceleration time Actual deceleration time Time (V

»; Setaccelerationiq > <
time Set deceleration time

Fig. 7-33 Schematic Diagram of Acceleration and Deceleration Time
As shown inFig. 7-33, the acceleration time is defined as the time of acceleration from
0.00 Hz to the reference frequency otaleration/deceleration time; and the deceleration time
is defined as the time of deceleration from the reference frequency of acceleration/deceleratic
time to 0.00 Hz. The actual acceleration/deceleration time varies according to the ratio betwee
the ®t frequency and reference frequency.
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The reference frequency of acceleration/deceleration time is set by function code F15.0
that represents the reference frequency of acceleration/deceleration time. If F15.09=0, tt
reference frequency depends on thacfion code F00.16 (maximum frequency). Assuming
F00.16=100.00Hz, the acceleration (deceleration) time is expressed as the time for the outp
frequency to increase (decrease) from 0.00Hz (100.00Hz) to 100.00Hz (0.00Hz}15.09=2,
the reference frequep depends on the function code F18.01 (set frequency). Assuming
F18.01=100.00Hz, the acceleration (deceleration) time is expressed as the time for the outp
frequency to increase (decrease) from 0.00Hz (100.00Hz) to 100.00Hz (0.00Hz).

Function Funcion code name Parar_ne_ter Unit Defa_lult Attribute
code description setting
Automatic switching of 0: invalid
F15.10 |acceleration and deceleratiq, . 0
! 1: valid
time
Switching frequency of 0.00 to maximum o
F15.11 acceleration time 1 and 2 |frequency F00.16 Hz 0.00 °
Switching frequency of 0.00 to maximum o
F15.12 deceleration time 1 and 2 |frequency F00.16 Hz 0.00 °

If the motor 1 is running at the normal (e.g. fRINC/PID) speed (e.g. neiwrque) and the
acceleration/deceleration time terminals (19: acceleratimhdeceleration time terminal 1; 20:
acceleration and deceleration time terminal 2) are invalid, the acceleration/deceleration time
and acceleration/deceleration time 2 can be switched by setting F15.10 to 1, as deRged in
7-34.

Output frequency 3

Switching frequency
of acceleration time
land2 F15.11  [7777""""7

B -

S

\
:
. . ~ H
Switching frequency pe=-==-f«= Aemeeccancans
. o |
of deceleration time |
land 2 F15.12

-
! o

'
+ Time t
'
|

¢ Deceleration i Deceleration

0 ! Acceleration ;  Acceleration
time2 F15.04 ¢+ time 1 FOO.15
[ —

El‘imcl I'(JEJ.]if_ time 2 F15.0

)3

Fig. 7-34 Schematic Diagram of Automatic Switching of Acceleration and Deceleration Time
During acceleration, if the output frequency is less than the switching frequency of the
acceleration time 1 and 2 (F15.11), the acceleraiina 1 will be the current valid acceleration
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time; otherwise, the acceleration time 2 will be the current valid acceleration time.

During deceleration, if the output frequency is less than the switching frequency of the
deceleration time 1 and 2 (F15.1#)e deceleration time 1 will be the current valid deceleration
time; otherwise, the deceleration time 2 will be the current valid deceleration time.

Function . Parameter .. | Defaul .
unctio Function code name a a_ e_te Unit < a_lut Attribute
code description setting

0:0.01s

F15.13 |Acceleratiomn and deceleration time un1:0.1s 0

2:1s

Under different working conditions, the acceleration and deceleration time requirements
may vary greatly. The system provides three acceleration and deceleration time units, dependi
on the function ede F15.13. F15.13=1 means that the acceleration/deceleration time unit i
fi 0 . Exxdpt for that in torque control (F13.06), all the acceleration and deceleration time will
changeFor examplethe value of F00.14 will change from 15.00s to 150.0s baudef

Function Function code name | Parameter descriptiq Unit Defa-lult Attribute
code setting
F15.14 |Frequency hopping point 10.00~600.00 Hz | 600.00 o]
. 0.00~20.00, 0.00 is o
F15.15 |Hopping range 1 invalid Hz 0.00 o]
F15.16 |Frequency hopping point 40.00~600.@® Hz | 600.00 o]
. 0.00~20.00, 0.00 is .
F15.17 |Hopping range 2 invalid Hz 0.00 o]
F15.18 |Frequency hopping point 30.00~600.00 Hz | 600.00 o]
. 0.00~20.00, 0.00 is .
F15.19 |Hopping range 3 invalid Hz 0.00 0

The frequency hopping function (FH function for short) paevent the output frequency
of the inverter from the mechanical resonance frequency point of the mechanical load. If th
inverter is prohibited from running at a constant speed within the frequency hopping range
hopping will not occur during acceleratiolnstead, the inverter will run smoothly.
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A

Set frequency

T
Frequency Hopping range8
hoppingpoing [ — — — T T T T T T T T 7] - -
i »l Y

‘ A Hopping range
Frequency
hoppingpoine [ — — |7 T = T T .
Frequency _ - Hopping rangd.
hopping pointt [ — ‘_ -

Time

Fig. 7-35 Schematic Diagram of Frequency Hopping

As shown inFig. 7-35, the frequency hopping functi
hoppig poi nt + hopping rangeo. The specific
point - hopping range, frequency hopping point + hopping range). At most three frequency
hopping areas can be set. When the respective hopping range is 0, the corrgspegaéamcy
hopping function will be invalid.

When the frequency hopping function is valid and the set frequency rises within the
regul ation range, the final s-ehto pfpri excgu ernacnyg
when the frequency hopping funatio dr ops, the final set freq
+ hopping rangebo.

Multiple frequency hopping areas can be superimposed, as shown in the frequency hoppir
areas 1 and 2 iRig. 7-35. The final frequencyopping range is (frequency hopping poirnt 1
hopping range 1, frequency hopping point 2 + hopping range 2).
Function Function code name Paramgter Unit Defa_lult Attribute
code description setting
Detection width of output
frequency arrival (FAR)

F15.20 0.00~50.00 Hz 2.50

268



User Manual of EM730 Series Inverter

Output frequenc

Set frequency+ |
width

Set frequenc

Set frequency |
Widl%

0 Time
Output termina)
. < .
Invalid Valid Invalid H Invalid
o
0 Time

Fig. 7-36 Schematic Diagram of FAR Detection
As shown inFig. 7-36, whenthe multf uncti on output ter minal
up to out put ,fanddahg absoluteyalué &f AhR difberence between the |output
frequency| and |given frequency| is less than or equal to the set value of FAR detection wid
(F15.20) during inverter operation, the corresponding function terminal will output the active
level. Otherwise, this terminal will output the inactive level.

s Function code namq  Parameter description | Unit Defgult Attribute
code setting
F15.21 Output frequency  |0.00 to maximum Hz | 30.00

detection FDT1 frequency F00.16
F15.22 |FDT1 hysteresis -(FmaxF15.21) F15.21 Hz 2.00
Outpu.t frequency 0.00 to maximum Hy 20.00
detection FDT2 frequency F00.16
F15.24 |FDT2 hysteresis -(FmaxF15.23) F15.23 Hz 2.00

F15.23
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Output
frequency(Hz)

Output frequency| |

detectionl iHystere i | | il | Il
[~ 7| Aysteresi2 ~ ’T”"”ﬂ" ""n"*r"***fr"l T
Output frequenc) (negativg ‘ i i I Il !
-y e e e e =M
detection2 | _|\ _h ~ =l |
I ! I i | [ !
|
| [ I il | [
| | | |
| \ I\ l I b
| I I il | Il |
0 T T T T
| I n il [ rr
I | | 1] | [ |
Output terminall I } 1! :| | |1 :
| | 1 T
Invalid I Valid | | [
| I | ||
| | | 1
| | | Il

Output terminal

Invalid Valid H

Fig. 7-37 Schematic Diagram of FDT Detection

As shownin Fig. 7-37, whenthe multf unct i on output terminal

output frequency detection FDT10 or #fA4: o u
running:
1. If the hysteresisis positv. and the | output frequency| [

frequency detection FDT1/20 (F15.21/F15. 23
the active | evel; i f the | output frequenc
detection FDT1/2 (F15.21/F15.23)FDT1/ 2 hysteresis (F15. 22/
function terminal will output the inactive level; and if the |output frequency| is within the range
of (output frequency detectionhysteresis, output frequency deten), the output level of the

corresponding function terminal will remain unchanged.

2. I f the hysteresis is negative and the
frequency detection FDT1/ 20 ( Fld&mir@liwil Butpbt. 2 3
the active | evel; i f the | output frequenc
detection FDT1/2 (F15.21/F1523)FDT1/ 2 hysteresis (F15. 22/

function terminal will output the inactive level; éif the |output frequency| is within the range
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of (output frequency detection, output frequency detectioysteresis,), the output level of the

corresponding function terminal will remain unchanged.

Function Function code name| Parameter descriptionj Unit Defa.lult Attribute
code setting
Options of analog levd0: Al1
F15.25 | detection ADT 1. AI2 0 e
F15.26 |/nalog level detection) 1, 106 o9 % | 2000 5
F15.27 [ADT1 hysteresis |00 1 F15-26 (valid o |5 5 8
down in one direction)
Analog lewel detection 0 .
F15.28 ADT2 0.00~100.00 % | 50.00 o
F15.29 |ADT2 hysteresis |00 10 F15:28 (valid g g g 5
down in one direction)

The analog level detection function is used to detect and monitor the analog input of th
current selected F15.25 channel, and also parfmternal operation and external alarm
monitoring. Two detection conditions can be set, but only one analog input channel can b
detected.

Analog Al
%
Detection _L _____
level Hysteresis :
N 2 \
! |
! |
! |
! |
1 '
0 I I
! | Time (9
Output | |
|
terminal !
Invalid Valid Invalid
0 Time (s)

Fig. 7-38 Schematic Diagram of ADT Detection
As shown inFig. 7-38, a valid starting point has been set for the detection level. When the
percentage of analog input is above the detection level after offset processing, the ADT functic
will be valid. The conditions for invalid ADT function are depention the ongvay downward
hysteresis. When the conversion result of analog input decreases to less than the result
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Afdetect-hgstleeesli s6, the ADT function wild/l
Function| Function . . . .
unctio ol Parameter description | Unit [Default séting| Attribute
code name

Options of energy 0- invalid
F15.30 |consumption . 0

. . 1: valid
braking function
Energy

110.0-140.0 (380V, 100.0

F15.31 [consumption - 537V)

braking voltage

% | 125.0(671V)

20~100 (100 means that
duty ratio is 1)
Energy consumption braking is a braking method for quick deceleration by converting the

F15.32|Braking rate % 100 0

energy generated in deceleration into the thermal energy of the braking resistor. It is suitable f
braking under largertia loads or stop by rapid braking. Instltase, it is necessary to select
the appropriate braking resistor and braking unit, as detail&@.iBraking Resistorand 10.2
Brakingunit.

Bus voltaged

Energy consumption

braking voltage E5.30 ¥

0 >
Time t

Energy consumptio
braking

No braking Braking No braking

0 >

Time t

Fig. 7-39 Schematic Diagram of Energy Consumption Braking

In the case of valid energy consumption braking (F15.30=1), as shokig. 39, when
the bus voltage is greater than the energy consumption braking voltage (F15.31), enerc
consumption braking will be started; and when the bus voltage decreases to less than t
aforesaid value, energy consumption braking will be disabled.

The IGBT in the braking unit is engaged during energy consumption braking. Energy car
be quickly released by the braking resistor. The braking utilization rate (F15.32) is the duty
cycle of IGBT running. The greater the duty cycle, the larger the degreakirfidpis.
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Function Function code name | Parameter descriptior] Unit Defgult Attribute
code setting
Operating mode with set |0: running at the lower
F15.33 |frequency less than lower|frequency limit 0
frequency limit 1: shutdown

When the set frequency dfe inverter is lower than the lower frequency limit (F00.19), the

running status depends on the function code F15.33.

Reluelelr) R elEel Parameter description | Unit Defa_lult Attribute
code name setting

Ones place: fan control mode
0: running after poweon

1: running at startup

2: intelligent operation, subjg
to temperature control

Tens place: power on f
control

F15.34 |Fan control O run for 1 minute and then r 101
in fan control mode

1: directly operate in fan cont
mode

Hundreds place: Fan low spH
mode enable (above 280kW)
1: the operation at low speeg
invalid

2: low speed operation is valig

In order to use the fan reasonably, the fan system has three running modes, depending on
the fan control function code (F15.34). The specific mgmode of the fan is shown Trable
7-23.
Table 723 Details of Fan Operation

Fan control Fan operation
0: running after
poweron

When the inverter is powered on, the fan will start ragni

When the inverter starts running, the fan will start running. V
this parameter is set to 1 min, the fan will stop running.

When the temperature of the inverterisgeeat t han 4
2: intelligent will start running; when the temperature of the inverter is lesg
operation, subjectto|4 0 A C, the fan wildl stop ru
temperature control |inverter is in between the two values, the fan will rern
unchanged.

1: running at startup

" When fA2: i nttiedrd,i gewnlhj eptertao t emperatur
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that the temperature detection module of the inverter works properly.

L el Function code name | Parameter descriptid Unit Defa_lult Attribute
code setting
F15.35 |Overmodulation intensity |1.00~1.10 1.05 0

When the input voltage of the inverter is lower than the output voltage, you can increas
the overmodulation intensity to improve the bus voltage utilization and thus increase the uppe
limit of output voltage. When F15.35=1.10, the uppenitl of output voltage can be increased

by 10%, thus reducing the output current under heavy loads, but the current harmonics wi

increase.
Function g - .. | Default -
code Function code name Parameter descriptid Unit setting Attribute
0: invalid (#segment
F15.36 Switching options oPWM PWM modulation) 0
' modulation mode 1: valid (5segment
PWM modulation)
Switching frequency of PWM|0.00 to maximum -
F15.37 modulation mode frequency F00.16 Hz | 15.00 0

When the PWM modulation mode is invalid (F15.36=0), thesgfment PWM modulation
will be enabled. When the WM modulation mode is valid (F15.36=1), tbegihent PWM
modulation will be enabled at the output frequency lower than the switching frequency (F15.37
and the ssegment PWM modulation will be enabled at thaput frequency higher than the
switching frequency. The -Fegment PWM modulation has a smaller current ripple than
5-segment PWM modulation, but involves larger switching loss, more heat from the inverter

and larger temperature rise.

Function cod{ Funcion code name | Parameter descriptiof Unit 2::3:5 Attribute

0: no compensation
1: compensation mode 1
2: compensation modeg

This parameter doesot need to change under normal circumstances in the dead zone

Options of dead zone

F15.38 compensation mode

compensation mode. Users need to select a different compensation mode only in case of spe
requirements for the quality of the output voltage waveform or other abnormalities (e.g. moto
oscllation).

The compensation mode 1 is often selected. If the motor is prone to oscillation at high

power and under VF control, the compensation mode 2 may be selected.
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Function Function code nam| Parameter description| Unit Defgult Attribute
code setting
F15.39 |Terminal jog priority (1) I\?;;ﬁj“d 0

In the terminal control mode (F00.02=1), this function code is used to set the highes
priority of the jog command. If the terminal jog priority is valid (F15.39=1), the running status
can be switched tfg running in the presence of a valid jog terminal; and if the terminal jog

priority is invalid (F15.39=0), the running status cannot be directly switched to jog running.

Default
setting

Function

code Attribute

Function code nam  Parameter description | Unit

0.00~ 650.00 (F15.13=0)
0.0~6500.0 (F15.13=1) | s | 1.00 )
0 ~ 65000 (F15.13=2)

Set the acceleration and deceleration time during rapid stop.

Deceleration time

F15.40 for quick stop

Default
setting

Function

code Attribute

Function co@ namg Parameter description | Unit

0.0 300.0 100.0%
The current reache

F1555 corresponding to rated % 100 0
the measured valug
motor currerit

The current reache
F1556 ] 0.0 F15.44 % 5 0
the hysteresis

0.0 300.0 100.0%
Torque reaches tes )
F1557 corresponding to rated % 100 o]
value .
motor torqué

The torque reaches
F1558 . |0.00 F15.46 % 5 o]
the hysteresis ring

Current reached:

In therunning statethe output current he current reaches the tested value (F15.44), and
the currat output is valid

In the Non-running state,the output curren) current to test value (F15.44) CDT
hysteresis (F15.45), the current output is invalid;

Otherwise, the current output status does not change. The terminal remains in the upp
state betweae the current reaching the tested value (F15.42DT hysteresis (F15.45) and the
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current reaching the tested value (F15.44).

Torque reached:

In the running state, | the output torque |s greater thar thetorquereaches the tested
value (F15.44),[the current output is valid.

In the Non-running state | the output torque is less and equal thgrthetorquereaches
the tested value (F15.44)the TDT hysteresis (F15.47), the current output is invalid;

Otherwise, the current output status doesalange. The terminal remains in the upper
state between torque arrival test value (F15:4@)T hysteresis (F15.47) and torque arrival test
value (F15.46).

Function - . .| Default .
code Function code nam  Parameter description | Unit setting Attribute
PGcard feedback
F1562 [frequency display [0 20000 ms 300 o]
filtering time
The speed reaches
F1563 o ) 0.00 Fmax Hz 30 o]
the limit of rise
The speed reaches
F1564 | 0" 60000 ms 500 o}
filtering time
The speed reaches
F1565 0.00 Fmax Hz 0 o]
the limit of descent

Speedreached

In the acceleration state, the output frequency is greater than the speed reaching the risi
limit (F15.63), and the current output is valid;

In the deceleration state, the output frequency is less than the speed reaches the desc
limit (F15.65), and the current output is invalid.

Increasing F15.64 can increase antérference ability, prevent misoperation, and increase

the delay of output terminal action.

Set the filtering time

Function - — .. | Default .
code Function code nam Parameter description | Unit setting Attribute

Overcurrent 0 o

F15.66 detection level 0.1~300.0 (0.0: no detection; % 2000 0
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100.0%: corresponding to th
rated current of motor)

0.00~600.00 s 0.00 0

Overcurrent
detection delay time

When the current exceeds the overauirdetection level (F15.66) and the duration reaches

F15.67

F15. 67, the function fn73: output overcurre
Function - . . Default .
code Function code nam Parameter description| Unit setting Attribute
F15.68 [Market price 0.00~100.00 1.00

Set the current electricity price in the market and calculate the electricity savings. The

electricity savings can be viewed by the function codes F18.69 and F18.70.

Function Default
code setting

F15.69

Function code nam Parameter descriptiof Unit Attribute

Powerfrequency

load factor 30.0~200.0 % 90.0

Set the coefficient of the power frequency load.

7.17F16 customized function parameter group

Function | - Function code Parameter description | Unit Defgult Attribute
code name setting
0 universal model

1 water supply application
2 ar compressor applicatior]
3 winding application
4 fan application

5 spindle application of
machine tool 0
6 polishing machine
application

7: high-speed motor applicati
8 plastic extuding machine
9 EM100 comm macro

10: EM303B comm macro

Industry

F16.00 ST
application

F16.00=0: general model

Since the inverter is a genemlrpose product, relevant functions for each apjtinat
should not be enabled.

F16.00=1: water supply application
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Since the inverter is a PiEegulated constafiressure water supply control product, a
clock option can be provided for clock pressure setting.

F16.00=2: Air compressor application

Since theinverter is a dedicated PiEegulated control product for air compressors, an air
compressor interface option can be provided for PT100 automatic temperature calculation ar
the like.

F16.00=3: Winding application

The inverter is a dedicated RHBgulatedcontrol product for winding and unwinding.

F16.00=4: Fan application

The inverter can be used to configure the parameters of the corresponding function code f
the fan application macro.

F16.00=5: Machine tool spindle application

The inverter can be uséd configure the parameters of the corresponding function code for
the application micro of machine tool spindle.

F16.00=6:Polishing machineapplication

The inverter can be used to configure the parameters of the corresponding function code f
the extuder application macro.

F16.00=7: Highspeed motor application

The inverter can be used to configure the parameters of the corresponding function code f
the highspeed motor application macro.

F16:00=8 Plastic extruding machine

The inverter can be usédl configure the parameters of the corresponding function code for
theplastic extruding machinapplication macro.

F16:00=9 EM100 comm macro

The inverter can be used to configure the parameteéheaforresponding function code for
the EM100 commmacro.When the original EM100 model is used and Modbus communication
function is set to F16.00=9, EM100 can be directly replaced without changing the PLC progran
of the customer. Common communication fiimes can be met, including write frequency, read
output current, output frequency, and the running status ofiteeter.

F16:00=10: EM303B comm macro
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The inverter can be used to configure the parameters of the correspumditign code for
the EM303B commmacro.The original EM303B model and Modbus communication function
is set to F16.00=10, EM303B can be directly replaced without changing the customer PL(
program, common communication functions can be met, including fretjeiency, read output

current, output frequency, and frequency converter running state;
@ After the corresponding application macro is selected by changing the

function code, F12.14 will be executed automatically to restore the default set

and the peameters will be restored the maa@ypecific parameters.

. . o . |Default] .
Function cod{ Function code nan Parameter description Unit =i Attribute|

1~65535 (F16.13=0)
0.1~6553.5 (F16.13=1) .
F16.01 |Setlength 0.01~ 655.35 (F16.13=2) m | 1,000 o]

0.001~65.535 (F5.13=3)

F16.02 |Pulses per meter [0.1~6553.5 100.0 0
0:1m
. 11:0.1m
F16.13 |Set length resolutig 2001 m 0
3:0.001m

EM730 series inverters have a fixéehgth counting function, as shown kiig. 7-40. The
length counting function is performed by entering the length information from the digital input
terminal in the pulse form and then setting the related function code. The final length coun
information can be outputted by the digital outputrtieial for other purposes (e.g. DI/VX input
as the stop command). Users can also view thetireallength count via F18.34. The length
resolution can be set by F16.13. In case of any change in the length resolution, F16.01 w
change accordingly. For exple, if F16.13 is set to 0:1m, the setting range of F16.01 is
1-65535m.
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Pulses per metds QO rsu
(0.1-65535) pim
DI flength3%ounto inpu
Length Length puise | function Pulse count Length1l DO flengt h.f e afclheerdgt
information information ‘ HDI fAshiegehd | ergtlh cnin, ok o Lgth output 16# function reached
Sensor input 384 function Cloarto  Dvider Comparato Resett
Set lengthl. |

(1-65539m
Length clear DI fAlength [cleard| input i
signal 38#function | _ ... _._._.._._._

Fig. 7-40 Block Diagram of Fixedength Counting

Principle of fixedlength counting: The length detection sensor converts the length

information into pule information. The DI terminal collects the numb&l of input pulses.

The length 4 is calculated based on the asad f

then comparebde mv&;.itlfhlé <t Ih, @ meéasdahat the length does not reach the
set value; otherwise, the fixédde ngt h count is completed. Th
applied to clear the count and reset the outpuiasig

When the pulse frequency is greater than 250Hz (=1/(2 (default filtering times)*2¥ims
make sure of the input from the highpeed pul se i nput ter minal
highs peed | ength count i nput 0.he &tbabddffect will prevailn | y
In order to avoid errors, use the higbeed pulse input terminal wherever possible.

1 2 3 4 5 6 7 8 9 10 11

puise WMWM

Valid

Clear input Invalid

Invalid valid Invalid

Reach the length

Fig. 7-15 Example of Fixedength Counting

Fig. 715 shows an example, where F16.01=2 and F16.02=4.0. When the length count is

(=2T4), the fA16: length reachedo output wi
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the count will be cleared, anwldthe fA1l6:
. . _ . Default :
Function cod{ Function code nam| Parameter description| Unit setting Attribute|
F16.03 |Set count value F16.04~ 65535 1,000 o]
F16.04 |Specified count valyl~F16.03 1,000 o]

EM730 series inverters support counting, as showikign 7-42. Pulse information is
inputted from the digital input terminal. When the count reaches the specific value, the there wil
be the corresponding valid signal output. The user can use this signal for programming (e.

DI/VX input as the stop command) or view the fBale count by F18.33.
4’@ F1833

ASpec
count
Und a dHf

signal

DO fspecified
output 154 function
[}
DO fiset count ﬁanrcsg\eae‘éjﬁ‘)
14#function | signal
[}

| Reset

¥,

fi ¢ o u n3#functign {1 t g

DI
Pulse N
information HDI fshpiegend c o
35# function
Count clear
signal

Pulse count

nt |9v"$"ut 0

Clear o0 Comparato.

Comparatog

Set count valug
n2
1-65635

Specified count|

value i

1-65535

DI fAcounter|reseto input _ . _ . _ . _ . _ . _ . _. . _.._. ._
36# function

Fig. 7-42 Block Diagram of Counting Function
Counting principle: Specific information is entered in the pulse form. The numbef

ter mi ng.llf an

pul ses is collected by the DI
n<n
, it means that the value does not rea
the value reachetite fispeci fied count o, the resul t i
. I n<nz_ .
continued, and the value 4 H c o‘mip mears dhatwhie t h
value does not reavdftsetha tfianetansourhtad. t dGteh a
the result wild.l be outputted by the DO te
countero input can be used to clear the co

When the pulse frequency exce@i®Hz (=1/(2 (default filtering times)*2*1m3), make
sure of the input through the highp e e d nal

he

pul se i ter mi

250Hz i s

nput

highs peed count i nput o. only a t
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order to avoicerrors, use the higbpeed pulse input terminal wherever possible.

1 2 3 4 5 6 7 8 9 10 11

(B )XCe) (e )Ce

output ! I

Invalid Valid Invalid
Set output.

Fig. 7-16 Counting ExamplEig. 7-16 shows an example, where F16.03=8 and F16.04=5.

Whentheoun't reaches the specified value 5, t
be valid. When the count reaches the set v
val i d. When the input of i 36: cleatectta 0, arldehe gt
outputs of fA15: reach the specified valueo
0 Lmt6 5535 O set count O specified cou

the counter function will be invalid. This functionaowed for one terminal only ai

time.
Function cod{  Function code name | Parameter descriptionUnit Zztft?:g Attribute|
F16.05 |Set time of regular runnir0.0~6500.0, 0.0 is invali{ min 0.0 o]

Regular running function: The regular running fuantican be enabled by setting this
function code other than 0. When the running time reaches the set time, the inverter will be sh
down, and the terminal out put of the optio
be a prompt indicating #t the inverter has been run for the set time.

Users can view the remaining time of regular running by F18.35, or clear the current
running time by the input function A27: cl
represents the set time tine nonrunning status and remaining time in the running status. That
is, one regular running process lasts from start to stop, and the accumulated time in tt
nonrunning status will be cleared.

Function cod{ Function code nam Parameter description | Unit Zztft’ollrl:gl]t Attribute|
F16.06 |Agent password 0~65535 0

Agent password.

" After this password is set, the inverter may fail to work normally. Be careful to set this
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password.
iz o Function code name Parameter description | Unit Defa_lult Attribute
code settng
Setting of cumulative 0~65535; 0: disable the
F1607 9 . . protection when the h 0
poweron arrival time .
powekron time is up

Set the total cumulative powen time. If the cumulative powem time (F12.15) reaches

or exceeds the total cumulativeoweron time (F16.07), please contact the agent for
maintenance.

n

After this parameter is set, the inverter may fail to work normally. Be careful to set
this parameter.

Fucr:)c;t:m Function code nam Parameter description Unit Default Attribute

setting
0~65535; 0: disable the
protection when the running  h 0
time is up
Set the total cumulative running time. If the cumulative running time (F12.17) reaches or
exceeds the total cumulative running time@B), please contact the agent for maintenance.
" After this parameter is set, the inverter may fail to work normally. Be careful to set
this parameter.

Setting of cumulative

F1608 - N
running arrival time

Function cod{Function code nani Parameter description Unit 2::3#3 Attribute
F1609 Factory @mssword |0~ 65535 XXXXX 0

Factory password.

n

After this password is set, the inverter may fail to work normally. Be careful to set this

password.
Function AUIEIE G Parameter description Unit Defa_lult Attribute
code name setting
Analog output
F1e.10 |Pcentage 0.00-100.00 % | 0.00

corresponding to
the count value 0

Analog output
F16.11 |percentage 0.00~100.00 % 100.00
corresponding to

283



User Manual of EM730 Series Inverter

| |the set count valug | |
The analog output is set as the offset of count and length output.

Analog outptﬂ
F16.11
F16. 10
0 F16.0VF16.03  counflength

Fig. 7-17 Schematic Diagram of Analog Output of Count and Length

7.18Virtual 1/0 Function Parameter Group of F17 Group

The standard EM730 series inverter is equipped with eight virtual -foakttion input
terminals (VX1 to VX8), of whih the functions and usages are basically the same as those of
the actual input terminals. Differences are described below. For their similarities, refer to the
parameter description &unctionParameter Group of Input Terminal of FO2 Group

Function Function code namg Parameter description Unit Defa_tult Attribute
code setting
F17.00 VX1 ylrtual |_nput 0

function options

F17.01 VX2 ylrtual |_nput 0

function options
F17.02 VX3 ylrtual |_nput 0
function options S
VX4 virtual input The same as the digital input

F17.03 . . terminal function options of the 0
function options L
VX5 virtual inout FO2 group See the function list

F17.04 . np the digital multifunction input 0
function options P
VX6 virtual input terminal inTable 72.

F17.05 virtuat inpu 0

function options

F17.06 VX7 ylrtual |_nput 0

function options

F17.07 VX8 ylrtual |_nput 0

function options
D7|D6|D5|D4| D3| D2 |D1| DO
. VX [VX VX [ VX [VX | VX | VX | VX
F17.0g [Valinput o g g 5 | 43|21 000
positive/negative logi —! - — 00000
0: positive logic, valid in the
closed state/invalid in the open
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State

1: negative logic, invalid in the

closed state/valid in the open st
F17.11 |VX1 valid delay time|0.000-30.000 s | 0.000 0
F17.12 :I/r;(i invalid delay | 55430 000 s | 0.000| &
F17.13 |VX2 valid delay time|0.006-30.000 s | 0000 ©
F17.14 :I/:n(i invalid delay | 554 30 000 s | 0.000| &
F17.15 |VX3 valid delay time|0.006-30.000 s | 0000 ©
F17.16 :I/;](g invalid delay ) 56430 000 s | 0.000| &
F17.17 |VX4 valid delay time |0.000-30.000 s | 0.000] ©
F17.18 :I/r;(g invalid delay ) 55430 000 s | 0.000| &

The terminals VX1 to VX8 essentially have the same function, but there are no
corresponding physical terminals actually. They all have the positive and negative logic
functions. The terminals VX1 to VX4 have the delay function, and their statuses can be
confirmed in the same way. They can be set separately. The terminal VX1 is taken as &

example below.

(AEiE) [FUTEien Gog) Parameter description Unit Defa_ujt Attribute
code name setting

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
VX1~VX8 VX8| VX7 [VX6|VX5([VX4[VX3|VX2([VX1

F17.09 Stat.us setting|0: the VXn status is the same as VYn outy] 08(())80
options status
1: status set by F17.10
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
F17.10 VX1~VX8. VX8 [VX7 [VX6 [VX5 [VX4 VX3 | VX2 VX1 000 5
status setting|0: invalid 00000

1: valid

. When F17.09=xxxxxxx0, the VX1 status is the same as the VY1 output status.

As stated literally, the status of the virtual input terminal is the same as tha of t
virtual output terminal, so this should be used in conjunction with the virtual output
terminal.

If F17.19=16 (reach the length) and F17.28=xxxx xxx1 (the VY1 status depends on
the output function status) undemgthe de

the VY1 output and VX1 synchronization will be valid. The corresponding operations
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(length count clearing and VY1 output status resetting) can be performed according to th
VX1 setting (assuming f39: gtheoonyfunistioncchneba r i
enabled again to meet the requirements for repeated processing. If there are certs
intervals between repeated processing procedures, you can also complete the afores:
operations by setting the VX1 delay.
. When F17.09=xxxxxxx1the VX1 status depends on the bit O of the function code
F17.10.
The status of the virtual input terminal is directly dependent on the function code.
This is mainly used for remote control by the host. The remote control terminal can be
used to enable ardisable the input terminal status directly with the function code 0x41
by changing the value of F17.10 through communication.

The standard EM730/EM730E series inverter is equipped with eight virtuatHomudtion

output terminals (VY1 to VY8), and theiatictions and usages are essentially the same as those

of the actual output terminals. Differences are described below. For their similarities, refer to th

parameter description &unctionParameter Group of Output Terminal of FO3 Group

Function . o .. | Default .
code Function code nam Parameter description Unit setting Attribute
F17.19 VY1l ylrtual putput 0
function options
F17.20 VY2 ylrtual _output 0
function options
F17 21 VY3 ylrtual _output 0
function options The same as the digital output
F17.22 ;L/;ﬁt;grntuoit?ourfsu'[ terminal function options of the FO 0
VY5 virtual outout group, as detailed ihable 78
F17.23 f nctionuo tioungu Function List of Multifunction 0
\l/JY6 - FI) r— Digital Output Terminals
F17.24 virtual outpu 0
function options
F17.25 VY7 ylrtual output 0
function options
F17.26 VY8 y|rtual (_)utput 0
function options
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D7 D6 D5 D4 D3 | D2 D1 DO
\ﬁrtuaj output VY8 |VY7| VY6 VY5 |VY4|VY3| VY2 |VY1
F17.27 |positive/negative 0: pos_,ltlve_lo_glc, valid in the closed 000
loai state/invalid in the open state 00000
ogic . P
1: negative logic, invalid in the
closed state/valid in the open statq
F17.29 :.ln\:(le valid delay |4 5,530,000 s | ooo0| o
F17.30 ;’nﬁ invalid delay | 100-30.000 s | 0.000 5
F17.31 ;’;2 valid delay | 4530 000 s | ooo0| o
F17.32 ;’nﬁ invalid delay |, 4,630 000 s | 0ooo| o
F17.33 ;’;g valid delay |4 543530 000 s | 0.000 )
F17.34 ;’;g invalid delyy |, 106.30.000 s | oooo| b
F17.35 ;’n\:: valid delay |4 543530 000 s | 0.000 )
F17.36 mg invalid delay |, 100-30.000 s | oooo| b

The terminals VY1 to VY8 essentially have the same function, but there are no
corresponding physical terminals adtwaThey all have the positive and negative logic
functions. The terminals VY1 to VY4 have the delay function, and their statuses can be
confirmed in the same way. They can be set separately. The terminal VY1 is taken as e

example below.

Function - Function code Parameter description Unit Defe_1u|t Attribute
code name setting

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
VY8 [ VY7 | VY6 [ VY5 | VY4 | VY3 |VY2|VYl

Control options o

: 0: depending on the status of termin 111
F17.28 |virtual output .
VIMUAL OUEPUE 151 X5 (without VY6-8) 11111
terminal ) ]
1: depending on the output function
status

, F17.28=xxxxxxx0: the VY1 status is the same as the actual input status of X1.
The status of the virtual output terminal VY1 is synchronized with that of the actual input
terminal X1. This can be appliegd programming of multiple functions such as status

confirmation or enabling of one switch.
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B

function code F17.19.
The status of the virtual output terminal depends on the setidn status, and its main

out put is for software programming. The
Il imit of PID feedbacko as foll ows: out pu
feedbacko through t he FU7i19=19), adlectiaguitttipough the e r
virtual i nput terminal VX1 and then sett
(F17.00=41).

F17.28=xxxxxxx1: the VY1 status depends on the selected function status of the

Note: The D7 bit of the VY8 option must be set to 1. That is, the VY8 function is always

dependent on the output fuion status.

AUpeltey | R G20 Parameter description Unit Defa_tult Attribute
code name setting
) vx8 [ vx7 [vxe [ vxs | vxa | vxs | vxa [ vxa
F1737 Virtual input 0 nvalid 000 -
=" |terminal status -inva 00000
1: valid
vva [vv7 [vve [vys|vya|vys|vva [vvi
F1738 Virtual output 0 nvalid 000 -
"7 |terminal status -inva 00000
1: valid

The realtime status of the current virtual terminal is displayed.

7.19Monitoring Parameter Group of F18 Group

This group of parameters is used only to view the current status afviéieir and cannot

be changed.
elileh I AElieel el Parameter description Unit
code name
Display the current output frequency of the inverter.
Scope: 0.00 to upper frequency limit.
F18.00) Output frequenc;/q,z: This parameter will be updated promptly ie $peeg Hz
control mode.
Display the current set frequency of the inverter. Sco
0.00 to maximum frequency F00.16.
F18.01)Set frequency /E: This parameter will be updated promptly in the sp Hz
control mode.
F18.02|Reserved
. Display the estimated feedback frequency in the SV(
Estimate o
control mode. Scope: 0.00 to upper frequency limit.
F18.03|feedback DI . ; Hz
/E: This parameter will be updated promptly in the S
frequency
control mode.
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Display the current output torque of the invertcope:

0,
F18.04|Output torque -200.0~ 200 0. )
Display the current set torque of the inverter. Scope:
F18.05|Torque setting -200.0~200.0, %

/E: This parameter will be updated promptly in the to
control mode.

Display the current output currenttbie inverter.
Depending on the rated power level of the motor, the

F18.06|Output current |range is as follows: A
0.00 to 650.00 (rated p¢d
0.0 to 6500.0 (rated power of motor: > 75 kW)
Display the current output current apexcentage
F18.07 Output current (relative to the rated current of the inverter). Range: ( %
percentage
to 300.0.
F18.08|Output voltage Display the current output voltage of the inverter. Scq
0.0~690.0.
F18.09|DC bus voltage |Display the current bus voltage. Scope:1200.
When the auxiliary frequency source B is involved in
setting (F00.06 [ 0), tH
PLCO (FOO.05=11) and t h¢d
Simple PLC of limited cycles (F08.15=1/2), the retitine number of
F18.10 S . ) ~
running times  |cycleswi | | be di splayed. A0
operation is being perfd
first operation has been completed and the second
operation is being carried out. Scope:FD8.16.
When the auxibry frequency source B is involved in
setting (F00.06 [ 0), ar
F18.11 Simple PLC PLCO ( FOO. O &imelPLG runnihghsatusrwe
"““|operation stage [be displayed. Scope:15, corresponding to the
multi-segment speed 1 (F08.00) to nmskigment speed
15 (F08.14).
When the auxiliary frequency source B is involved in
.. |lsetting (FOO.06 I O0) and
PLCrunning imip | ~s (Eoo. 05=11), the Pl S
F18.12|at the current . . . . . /
stage stage will b_e displayed in a remhz_a manner. Scope: 0. min
to the set time of the corresponding segment (examp|
the time of the first segment is dependent on F08.20
F18.13|Reserved
Display the current load speed. For the correct displg
F18.14|Load rate please set the loapeed display factor (F12.09). Scop| rpm
0~ 65535.
F18.15 UP/DOWN offsefDisplay the UP/DOWN offset frequency. See the HHz
"|frequency UP/DOWN function description of F12.10 to F12.12.
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F18.16

PID setting

Display the current PID setting, except for therent
setting percentage (F09.03).

F18.17

PID feedback

Display the current PID feedback, except for the curr
feedback percentage (F09.03).

F18.18

Power meter:
MWh

Display the cumulative input (output + fan) power
consumption in MWh (thousand KWHlhe current
power consumption can be obtained in conjunction w
F18.19.

MWh

F18.19

Watthour meter:
kWh

Display the cumulative input (output + fan) power
consumption in kWh (kilowathour). The current powe
consumption can be obtained in conjunctiothv18.18

kWh

F18.20

Output power

Display the current output power of the inverter. Scoy
-650.00~650.00.

kW

F18.21

Output power
factor

Display the current output power factor of the inverte
Scope=-1.00~ 1.00.

F18.22

Digital input
terminal statud

Display the current valid status of the input terminalg
to X5. The fivebit digit tubes from left to right are:

X5 X4 X3 X2 X1
0/1 0/1 0/1 0/1 0/1
The actual display effect is: 00000.
£ 06 means that t he
invalid;andi 1 6 means t hat t he
is valid.

F18.23

Digital input
terminal status 2

Display the current valid status of the input terminals
and Al2. The fivebit digit tubes from left to right are:
* Al2 All * *

0/1 0/1 0/1 0/1 0/1

The atual display effect is: 0000.

/' The analog input terminals All and Al2 of
EM730 series inverter can be used for digital input o
Af00 means that the curr
and fAl1ld0 means that the d

F18.25

Output terminal
state

Display the current valid status of the output termi
R1/Y1. The fivebit digital tubes from left to right are:

* * R1 * Y1

0/1 0/1 0/1 0/1 0/1
The actual display effect is: 000.
f00 means that t h el iscinvalid;
and fAi10 means that the ¢

F18.26

All

Display the pewnit value of the current analog in

channel 1 (Al1) relative to 100.0%. Scop&00.0-100.0

%
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Display the pewnit value of the current alway input

F18.271A12 channel 2 (Al2) relative to 100.0%. Scope: 8100.0. %
F18.30 |Reserved
High-frequency
F18.31 |pulse input 0.00~100.00 kHz
frequency: kHz
High-frequency
F18.32 |pulse input 0~65535 Hz
frequency: Hz
F18.33 |Count value 0~65535
F18.34 |Actual length 0~65535 m
Remaining time Display the remaining time of regular running. For
F18.35 of regular runnin specific function. see the description of the F16.05 min
regular running function. Scope: 6/16.05.
Rotor position o
F18.36 [synchronous |0. 0~359. 9 A
motor
F18.37
~ [Reserved
F18.38
F18.39 VF separation |Display the VF separation target voltage in a-teaé v
"““|target voltage  [manner. Scope: 0.0 to rated voltage of the motor
. Display the actual output voltagé VF separation in a
F18.40 VF separation reaftirrile manner. Scorr))e: 0.0 tgfated vgltage of the \%
output voltage
motor
F18.41
~ Reserved
F1844
F18.45|Speed setting [0 65535 rmp
Output frequency .
F18.46 symFt)JoI queNo- 65535
F18.4
~ [Reserved
F1850
F18.51|PID output -100.0-100.0 %
Inverter
F18.60)temperature -40~200 N
Cumulative
F18.67|energy saving |0~65535 MWh
MWH
Cumulative
F18.68|energy saving [0.0~999.9 kwWh
KWH
F18.69|High cumulative |0 ~ 65535
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cost saving
(*1000)

F18.70

Low cumulative
cost saving

0.0~999.9

F18.71

Powerfrequency
power
consumption
MWH

0~

65535

MWh

F18.72

Powerfrequency
power
consumption
KWH

0.0~999.9

kWh

7.20F19 protection record parameter group

These parameters are used only to view the types of recent three protections of the inver

and the inverter stagun protection. They cannot be changed.
. The function codes related to the last protection are as follows:

protection

last protection.

AT REEn Parameter description Unit Def"’.‘”'t Attribute
code name setting
Display the type of theabt
F19.00 Cfot; %‘:irg’n(’f last protection, as detailed iFable 0 ]
P 7-24 List of Protection Types
F19.01 Qutput frt_equency Display the output frequency of Hz 0.00 i
in protection the last protection.
F19.02 Output_current in |Display the_output current of the A |0.000.0 i
protection last protection.
F19.03 Bus vo!tage in Dlsplay_ the bus voltage of the |3 Vv 0 i
protection protection.
Display the running status of th
F19.04 Operating status iflast protection, as detailed in 0 <
' protection Table 725 List of Running
Statuses during Protection
F19.05 Working time in  [Display the working time of the h 0 -

The function codes related to the previous protection are as follows:

Functior - Function code Parameter description Unit Def‘"f‘”'t Attribute
code name setting
F19.06|Category of Display the type of the previous 0 T
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previous protection, as detailed ifable
protection 7-24 List of Protection Types
F19.07 Qutput f_requenc Display Fhe output fr_equency of Hz 0.00 i
in protection the previous protection.
F19.08 Output_ current i Dlsp_lay the outp_ut current of the| A 10.00/0.0 i
protection previous protection.
F19.09 Bus vo!tage in Dlsp!ay the bus yoltage of the Vv 0 i
protection previous protection.
Display the running status of the
F19.10 Operating status |previous protection, as detailed 0 i
7| protection Table 725 List of Running
Statuses during Protection
F19.11 Workm_g time in Dlsp_lay the work_lng time of the h 0 i
protection previous protection.
, The function codes related to the previous two protections are as follows:
AIEIE)| (RIS EEE0 Parameter description Unit Def"’?”'t Attribute
code name setting
Category of tw Display the_type of the previous
F19.12 | previous two protections, as detailed in 0 i
Sl Ly . Table 724 List of Protection
protections
Types
F19.13 Qutput fr_equenc Display Fhe oytut freque_ncy of Hz 0.00 i
in protection the previous two protections.
F19.14 Output.current i Dlsp_lay the output Cl_Jrrent of the A looood i
protection previous two protections.
F19.15 Bus vo!tage in Dlsp_lay the bus volta_lge of the Vv 0 i
protection previous two protectic
Display the running status of th
Operating status previous two protections, as
F19.16 |- Poraing detailed inTable 725 List of 0 i
in protection . :
Running Statuses during
Protection
F1917 Worklng time in Dlsp_lay the working jume of the h 0 i
protection previous two protections.
Different types of protection of EM730 series inverters are explain€dhile 724.
Table 724 List of Protection Types
Protection Type Keyboard Protection Type Keyboard
display display
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0: no protection 0 E01: output short circuit protectiof EO1
E02: instantaneous EO02 E03: reserved EO3
overcurrent

E04: steadystate EO4 . EO0S
overcurrent EO5: steadystate overvoltage

EO6: steadystate E06 E07: input phase loss EO7
undervoltage

EO8: output phase loss E08 E09: inverter overload EQ09
EL0: |nyerter overheat E10 E11: parameter setting conflict E11
protection

E1Z reserved E12  |E13: motor overload E13
E14: external protection El4 E15: inverter memory protection E15
E16: communication E16 E17: temperature sensor E17
abnormality abnormality

E18: disengaged soft start E18 E19: current detection circuit E19
relay abnormality

E20: stall protection E20 E21: PID feedback disconnéoh E21
E20: reserved E22 E23: keyboard memory protectior E23
E24: parameter E24 E25

identification abnormality E25: reserved

E26: off-load protection E26 E27:up to the cumulative powem E27

time
E28: up to the cumulative E28 E29: intemal communication E29
running time protection
E44: cable protection E44 E43: material cutoff protection E43
E57: overpressure in E57 E58: underpressure in pipeline E58
pipeline network network
E68: SVC start failure E68 E76

E76: short circuit to gound
(synchronous motor)

The running status of EM730 series inverters during protection is explaifadlan725:
Table 725 List of Running Statuses during Protection

Keyboard Detailed Explanation of
display Running Status of
Inverter

0 Not running
1 Forward acceleration
2 Reverse acceleration
3 Forward deceleration
4 Reverse deceleration
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5 Forward constant speed
6 Reverse constant speed

7.21F27 winding and unwinding application macro parameter group

Function | Function code Parameter description Unit Defgult Attribute
code name setting
0: winding mode

1: unwinding mode
2: wire drawing mode 0
3: straight wire drawing machine

mode

Application
macro

F27.00

F27.00=0 Winding mode:

This mode can be ed for winding. After the default settings are restored, the parameters
will be restored for winding applications.

F27.00=1 Unwinding mode:

This mode can be used for unwinding. After the default settings are restored, the
parameters will be restored fonwinding applications.

F27.00=2 Wire drawing mode:

This mode can be used for wire drawing. After the default settings are restored, the
parameters will be restored for wire drawing applications.

F27.00=3 Straight wire drawing machine mode:

This mode can besed for the straight wire drawing machine. After the default settings are
restored, the parameters will be restored for the straight wire drawing machine.

. ) - 2: Wire 3: Straight wire
Function 0: Winding | 1: Unwinding _ . .
Note drawing drawing machine
code mode mode
mode mode

Set F16.00=3, select the operation mode and restore the default settings. The applical

parameters are automatically set to the following default values.

Basic parameters(the motor parameters need to be set manually and subjectdo stati
self-learning)

F00.02 | Command 1: Terminal | 1: Terminal 1:Terminal| 1: Terminal
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source control control control control
Terminal 0: terminal ) 0: terminal ]
F00.03 0: terminal RUN 0: terminal RUN
control mode| RUN RUN
Main ) . ) )
F00.04 1: All setting| O: Digital setting | 1: All 1: All setting
frequency A
Auxiliary 10: process
F00.05 10: process PID 10: process PID
frequency B |PID
6: Auxiliary - -
6: Auxiliary 6: Auxiliary
. frequency B ; B ; B
requenc requency B + requency B +
F00.06 a Y + . y g y
source feedforward feedforward
feedforward ] ]
] calculation calculation
calculation
Main
F00.07 |frequency A 75.00Hz
setting
Acceleration | 1.00s 1.00s 70.00s 1.00s
F00.14 |
time
Deceleration | 1.00s 1.00s 70.00s 1.00s
F00.15 |
time
Maximum 75.00Hz 75.00Hz 75.00Hz |50.00Hz
F00.16
frequency
Uppe 75.00Hz 75.00Hz 75.00Hz |50.00Hz
F00.18 | frequency
limit
. 0: Allow _ .| 0: Allow
Reverse 1: Prohibit 1: Prohibit
F00.20 ) forward/reverse ) forward/reverse
control reversing ] reversing )
running running
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F02.00 | X1 terminal |1: RUN 1: RUN 1: RUN 1: RUN
19:
acceleratio
) 89: Reset 89: Reset n and
F02.01 | X2 terminal _|2: FR reverse
feedforward |feedforward deceleratig
n time
terminal 1
121: External| 121: External
) ) ) 10: Reset | 10: Reset
F02.02 | X3 terminal | material material cutoff ) )
) ) protection | protection
cutoff signal |signal
) 10: Reset 10: Reset 26: Frequency
F02.03 | X4 terminal . . 4: FJOG o
protection protection source switching
121: External
F02.04 | X5 terminal |9: free stop |9: free stop 9: free stoff material cutoff
signal
F02.57 | All filtering |0.05s 0.05s 0.05s 0.05s
F02.58 | A2 filtering |0.00s 0.00s 0.00s 0.00s
68: Material cutoff
F03.00 [ Y1 Output  |3:FDT1 3:FDT1 3:FDT1 )
detection
7: Inverter 7: Inverter 7: Inverter | 7: Inverter
F03.02 | R1 output ) ) ) ]
protection protection protection | protection
0b01100:
Jog output FDT jo
F03.08 g oulp ) 109
control without
output
0: slow
F04.19 | Stop mode |1: free stop |1: free stop 1: free stop
down to
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stop

F04.20

Starting
frequency of
DC braking

in stop

2.50Hz

F04.22

DC braking
time in stop

3.00s

3.00s

3.00s

F04.23

Demagnetiza
ion time for
DC braking
in stop

0.00s

0.00s

0.00s

F05.11

Slip
compensatio
gain

0.00%

0.00%

0.00%

F05.00

VF curve

selection

F05.02

VF voltage
point V1

3.0%

F05.04

VF voltage
point V2

6.0%

F05.06

VF voltage
point V3

15.0%

FO07.11

Current limit

0: Invalid

F15.01

Jog
acceleration

time

8.00s
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Jog
F15.02 | deceleration 8.00s
time
Acceleration
F15.03 | 70.00s
time 2
Deceleration
F15.04 | 5.00s
time 2
F15.21 | FDT1 setting | 1.00Hz 1.00Hz 2.00Hz 1.00Hz
FDT1
F15.22 ) -1.50Hz -1.50Hz -1.00Hz |-1.50Hz
hysteresis
F15.23 |FDT2 1.00Hz 1.00Hz 2.00Hz 1.00Hz
FDT2
F15.24 ] -1.50Hz -1.50Hz -1.00Hz |-1.50Hz
hysteresis
Energy
F15.30 | consumption | 1: valid 1: valid 1: valid 1: valid
braking
PID parameters
F09.01 | PID setting |5.0 5.0 5.0
Feedback
F09.02 2: A2 2: A2 2: A2
channel
F09.03 | PID range 10.0 10.0 10.0
F09.05 | Proportion 1 | 0.06 0.30 0.03
F09.06 | Integral 1 0.000s 0.000s 4.000s
F09.07 | Differential 1 | 30.000ms |30.000ms 30.000ms
F09.08 | Proportion 2 |0.10 0.40 0.07
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F09.09 | Integral 2 0.000s 0.000s 4.000s
F09.10 | Differential 2 | 30.0@ms |30.000ms 50.000ms
2: )
) ) 2: automatic
Parameter |automatic |3: Automatic o
o o o switching
F09.11 | switching switching | switching by )
) according to
mode according |frequency o
o deviation
to deviation
F09.12 | Deviation 1 |5.00% 0.00% 5.00%
F09.13 | Deviation 2 |45.00% 100.M% 45.00%
Upper limit
F09.16 40.0%
of PID output
Lower limit
F09.17 -50.0% -50.0% -40.0%
of PID output
Differential
F09.19 | 1.00% 1.00% 0.50%
limit
PID setting
F09.21 ) 2.000s 2.000s 0.500s
change time
Upper limit
F09.35 | of feedback |9.50V 9.50V 9.50Vv
voltage
Lower limit
F09.36 | of feedback |0.50V 0.50Vv 0.50v
voltage
Options of 2: Start when the
F09.37 |integral error is less than
action of PID F09.38
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change
setting
Feedforward parameters and other settings
1:Feed
Feedforward 2: Feedforward 1. Feedforward *
F27.01 forward * )
channel ) *10V main A
main A
Fo7 02 Feedforward | 1:0.00to | 2: -upper limit to 0: No change in
' range upper limit | upper limit feedforward gain
Upper limit
F27.04 | of 500.00% |100.00% 500.00%
feedforward
Initial
F27.05 50.00% 0.00% 100.00%
feedbrward
Soft start
F27.13 | 0.60%/s 0.70%l/s
increment
Feedforward
F27.14 | 0.11%/s 0.18%l/s
increment 1
Feedforward
F27.15 | 0.30%/s 0.50%/s
increment 2
Feedforward
F27.16 | 0.75%l/s 1.30%/s
increment 3
Feedforward
F27.17 | 1.55%/s |2.75%l/s
increment
Feedforward
F27.18 | 4.00%/s 7.40%/s
increment 5
F27.19 | Feedforward | 11.00%/s |20.50%/s
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increment 6

F27.20
cutoff control

Material 1201 101

1201

201

Wiring diagram of double-frequency wire drawing machine:

Wire drawing motor

Operation

—Jog
—sFault resetling

$ Emergency stop

Winding control

Operation
Jog
$Fault resetting

Emergency stop

Disconnection
detection

Brake control

Cable control

Water pump

KN
\'\
{

T
~

—
% u [L[¢e:]
a —
k) [LZ !
= ]
& LB L
=
=]
=
4
£ FU
=]
= 380VAC
— WWwW— B 3
— Lincar speed sctting
R —_ T
30VAC TCI
D IN1
Pf P
DI Pt Pt
j e
BZ Kz2
TB2
TC2
Note:
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1. The output terinal function is not set to 67 by default (brake control function). For brake
control of the inverter, set the related terminal function, and check whether F27.25 to F27.26 a
appropriate.

2. The unwinding function is similar to the straight wire drawimachine. Refer to the wiring
diagram of winding and list of parameter macros for wiring.

Electrical connection diagram:

L3 N TL
e
sBT1 A4

Power indicator

Fan
hey
Kz7 K2
K1 s l KZ1
L
@ Spreading motor

KZ6 Kz2 Brake

spes T | -

TB1/“I’ TC1 TBZ/_TTCZ K3 st K SBes | Kz3[ Parking
K3 and K4 can be deleted if they are not available.

RLc_~ RLb kza-1 5B sB2 Kz4 Operation

| Rle T T I
Meter counting Parking Start L

— Running indication

KZ4-1 ng S
Kz5-2_+ Kz4-2_+ @l’ault/smp indication
SBT2 . KM Waler pump

|
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Function | Function code Parameter description Unit Defgult Attribute
code name setting
Feedforward gaiO: feedorward gairl * set source B
F27.01 action channel 1: feedforward gain * set source 4 1
2: feedforward gain * 10V

F27.01=0 Feedforward gain * set source B:
Thefeedforward gain acts on the set source B.

F27.01=1Feedforward gain * set source A A
Thefeedforward gain actsn the set source A.

F27.01=2Feedforward gain *10V.

The feedforward gain is directly multiplied by Fmax and then superimposed on the output.

Function | Function code Parameter description Unit Defgult Attribute
code name setting

0: no change in feedforward gain
|1: 0.00 to upper limit of

F27.02 ;Zictjf:]rc\;:;ird galfeedforward gain 1
2: - upper limit of feedforward gai

to + upper limit of feedforward ga

F27.02=0 Unchanged feedforward gain:

The feedforward gain is always the set value of F27.05

F27.02=1 0.00 to upper limit of feedforward gain:

The feedforward gain will be automatically adjusted between 0.00 and F27.04 settings.

F27.02=2- Upper limit of feedforward gain to + upper limit of feedforward gain:
The feedforward gain will be automedily adjusted betweefr27.04 and + F27.04 settings.

I @) ’ The unmarked settings are the same as those of F27.00=0 by default.
Function | Function code _ .. | Default .
Hnet Hnet Parameter description Unit .u Attribute
code name setting
Ones placefeedorward reset
option
0: automatic resetting
Feedf d . .
F27.03 eedionvar 1: terminal resetting 10
control
Tens placefeedforward poweoff
stop option
0: save after powenff
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1: do not save after poweff
Hundreds placecontinuous
feedforward calculation

0: not calculate

1: continuous calcw@tion

Set the ones place of F27.03 to 0: automatic reset

Automatic reset: The feedforward gain is reset automatically after shutdown.

Set the ones place of F27.03 to 1: terminal reset

Terminal reset: The feedforward gain is rdsethe terminal.

Set the tens place of F27.03 to 0: save after power failure

Save after power failure: When the feedforward gain is powered off and then powered on,
the value before power failure will be restored.

Set the tens place of F27.03 to 1: notwaafter power failure

Not save after power failure: When the feedforward gain is powered off and then powered
on, the initial feedforward gain will be restored.

Set the hundreds place of F27.03 to 0: not calculate (only for the straight wire
drawing machine)

No calculation: When the DI input functi
external terminal is enabled, the feedforward calculation will not be continued.

Set the hundreds place of F27.03 to 1: calculate (only for the straight wire drawing
machine)

No calculation: When the DI input functi
external terminal is enabled, the feedforward calculation will be continued.
F i F i L . Defaul .
unction unction code Parameter description Unit € ?Ut Attribute
code name setting
limit of
F27.04 |OPPErlimito 0.00~500.00 % | 500.00

feedforward gair

Upper limit of feedforward gain setting or change

Function | Function code Parameter description Unit Defgult Attribute
code name setting
F27.05 |Mta 0.00~500.00 % | 5000 &

feedforward gair
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Initial value of feedforward gain

F i F i . .. | Defaul .
unction | Function codg Parameter description Unit © gut Attribute
code name setting
F27.06 | codforward 0~1000 ms | 0 5
gain filter time
Under normal circumstances, it is not necessary to set the filtering of feadflagain.
Function Function code nam|  Parameter description| Unit Defaltult Attribute
code setting
F27.07 |Feedforward range |0.00 to feedforward rangg % 4.00 0
F27.08 |Feedforward range | cearowardrange 0to | o 12.00 5
feedforward range 2
F27.09 |Feedbrward range 1 cearowardrange 1t | o 23.00 5
feedforward range 3
F27.10 [Feedforward range Feedforward range 2 to % 37.00 0
feedforward range 4
F27.11 |Feedforward range | cearowardrange 3t | o 52.00 5
feedforward range 5
F27.12 [Feedforward rang® Egg%‘grward range 4 to % 72.00 0
F27.13 [Soft start increment|0.00~ 50.00 %ls 0.60 0
F27.14 | cdforward 0.00~ 50.00 %/s | 0.11 5
increment 1
Fo7.15 | eedforward 0.00~ 50.00 %/s | 0.30 5
increment 2
F27.16 | cedforward 0.00~ 50.00 %/s | 075 5
increment 3
Fo7.17 | eedfoward 0.00~ 50.00 %s | 155 8
increment 4
Fo7.18 | cedfoward 0.00- 50.00 %/s |  4.00 8
increment 5
Fo7.19 | cedfoward 0.00- 50.00 %/s | 11.00 8
increment 6

F27.13 Soft start increment:
Feedforward change rate within the first periodr09.21.
F27.07 Feedforward increment 1:
Feedforward change rate corresponding to the deviation of F2F27.08.
F27.12 Feedforward increment 6:

Feedforward change rate corresponding to the deviation of F272.0Q.00%..
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Function
code

Function code
name

Parameter description

Unit

Default
setting

Attribute

F27.20

Material cutoff
control mode

Ones place:disconnection
detection mode

0: automatic detection

1: external signal

Tens place:material cutoff
detection control

0: detect when the output is grea]
than the lower limit of material
cutoff detection

1: no detection

Hundreds place: material cutoff
handling mode

0: protection of terminal action on
1: delayed stop and protection
report

2: material cutoff protection

3: automatic reset of material cutq
protection

4: material cutoff detection termin
output only

5: automatic reset of material cutqg
detection terminal

Thousands placebrake mode

0: mode O

1: mode 1

Myriabit: reverse unwinding mod
0: no speed limit

1: reverse speed limit by F27.24

11211

Ones place of F27.20 = 0: automatic detection

Wire disconnection is detected automatically by the inverter. In this mode, F09.35 and

F09.36 must be set accurately.
Ones place of F27.20 = 1: external signal
Wire disconnection is detected by the emé proximity switch.
Tens place of F27.20 = 0: Detection with the output greater than the lower limit of
material cutoff detection

When the stop command is received, and the output frequency is less than the set value «

F27.22, wire disconnection willat be detected.
Tens place of F27.20 = 1: no detection
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Wire disconnection will not be detected.

Hundreds place of F27.20 = 0: Protection terminal action only

In case of wire disconnection, the inverter will continue to run at the set frequency of
F27.24, ad only the 68# function terminal and protection output terminal will act.

Hundreds place of F27.20 = 1: Delayed stop and trip protection

In case of wire disconnection, the 68# function terminal and protection output terminal
will act, the inverter will sbp after running at the frequency of F27.24 for the time of F27.23
and then the protection will be enabled.

Hundreds place of F27.20 = 2: Material cutoff protection

In case of wire disconnection, the inverter will be in the protection status.

Hundreds place of F27.20 = 3Automatic reset of material cutoff protection

In case of wire disconnection, the inverter will be in the protection status and reset
automatically after the set delay time of F27.26.

Hundreds place of F27.20 = 40nly output of material cutoff detection terminal

In case of wire disconnection, the inverter will not be subject to trip protection, and only
the output terminal for material cutoff detection output will be valid.

Hundreds place of F27.20 =5: Automatic resetting of material cufbdetection
terminal

This is the same as the option 4. The terminal of material cutoff detection output is invalid
only when the swing rod returns to the normal range.

Thousands place of F27.20 = 0: Mode 0

Mode 0: When the output frequency is within tlieke signal output frequency (F27.25)
from top to bottom, the brake will not work.

Thousands place of F27.20 = 1: Mode 1

Mode 1: When the output frequency is within the brake signal output frequency (F27.25)
from top to bottom, the brake will work.

Ten hundreds places of F27.20 = 0: no speed limit

There is no reverse speed limit.

Ten hundreds places of F27.20 = 1: reverse speed limit by F27.24

There is no reverse speed limit by F27.24.

Function | Function code L .. | Default .
Parameter description Unit Attribute
code name seting
Material ff
Fo7.21 [aterial cuto 0.0~10.0 s | 60 8

detection delay
When the inverter receives the running command, wire disconnection detection will be
performed after the set time.

Function | Function code Parameter description Unit Defgult Attribute
code name setting
F27.0p |cOWer limitof 0.00-60.00 Hz | 5.00 5

material cutoff
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detection after
parking

If the tens place of F27.20 is set to 0 and the inverter decelerates to this frequency, wir
disconnection will not be detected.

(This function will not 2 enabled until the output frequency of the inverter must exceed
this frequency after the soft start time and be lower than this frequency after deceleration.)
Function | Function code Default

Parameter description Unit . Attribute
code name setting
Time of
Fo7.23 [continuous 0.0~60.0 s | 100 5

running after
material cutoff
Frequency of
F27.24 [COMUNUOUS 0.00~Fmax Hz | 500 | &
running after
material cutoff

The set time of F27.23 is calculated when the wire disconnection is identified. According
to the setting bF27.24, the operating frequency in this period is reverse during unwinding and
positive during winding.

Function | Function code Parameter description Unit Defallult Attribute
code name setting
F27.25 [Prakesignal 0.00~Fup Hz | 250 5
output frequency
F27.26 |0 aking signal 0.0-100.0 s | 50 5
duration
F27.25 and F27.26 are not valid until o]

(67# function).
When the output frequency of the inverter drops to the set value of F27.25, the brake contr
terminal will be valid and maintained (the brake mode 1 is enabled).

It will be invalid after the set time of F27.26. When the brake control terminal is valid, the
inverter will stop freely.
There is no response to the running command when the brake control terméaiial. is

If F27.26 is set to 0.0, the brake control terminal will remain valid and can be reset by the
brake reset terminal or protection reset terminal.

Function | Function code Parameter description Unit Defellult Attribute
code name setting
Minimum
F27.27 [frequency of 0.00~20.00 Hz 10.00 0
wiring detection
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Judgment time
F27.28 |[for invalid cable 0.1~20.0 s 10.0 0
signal

Judgment time
F27.29 ([for valid cable 0.1~20.0 s 2.0 0
signal

When the input terminal i s set~F27@9 wilbe 2 :
valid.

When the output frequency of the inverter reaches the set value of F27.27, wiring
detection will be started.

If the wiring detection terminal is valid within the set time of F27.28, the wiring switch
will be considered invalid.

If the wiring detection terminal is always valid within the set time of F27.29, the wiring
pole will stop moving.

If the wiring pole protection is detected, the inverter will report E44 protection and stop

freely.
Function | Function code Parameter desption Unit Defgult Attribute
code name setting
Filtering time for|
F27.30 [material cutoff 1~100 ms 5 0
detection

The set time of this function is the filtering time of material cutoff detection. It is valid
simultaneously for automatic material cutoff detectioil external material cutoff detection.

Function AT GETE Parameter description Unit Defé.lu“ Attribute
code name setting
Fo7.36 |Currentvalue of -500.0~500.0 % i
feedforward gain

This function code is used to view the current feedforward gain.

7.22 F45 Modbus free mapping parameter group

Function llsionle Parameter description Unit Defellult Attribute
code name setting
Modbus . .
F4500 |communication |0 '"Vaid 0 o
. 1 valid
mapping
F45.01 [Source address 1|0° 65535 0 o]
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F45.02 1Destlnatlon addreso, 65535 0 5
F4503 [VaPPIng 0.00 100.00 1.00 5
coefficient 1

(1) Modbus communication free mapping function

By mapping any function code to the internal function code of the inverter, the Modbus
communication function can be used normally withow@nging the original PLC program.

To use the communication mapping function, F45.00=1 must be set. Otherwise, the
function is invalid. To disable the mapping functigrcandirectly set F45.00=0

In total, it can be mappe80 groups of function codes, aBdunction codes need to be set
for each group:

1. Sourceaddressindicates the source address to be mapped

2. Destinatioraddressthe source address is mapped to an internal function code address

3. Mapping coefficient: If the source address and datitin address data have different
decimal points, you can adjust the mapping coefficient. If the decimal points are the same, yc
do not need to change them.

(2) Rules ofMapping address translation

The mapping addresses are all set in base 10, andriersion rules are as follows: Map
F15.38 to F18.22. First, the source address F15.38 index 15 is converted to hexadecimal OF
and the sulindex 38 is converted to hexadecimal 26H, which is combined to OF26H, and then
converted to the corresponding dealn3878. Convert destination address F18.22 index 18 to
hexadecimal 12H, suimdex 22 to hexadecimal 16H, synthesized to 1216H, and then converted
to the corresponding hexadecimal 4630, then the function code is set as follows:

F45.00=1 (mapping functiora¥id)

F45.01=3878 (source address F15.38)

F45.02=4630 (destination address F18.22)

(3) Mapping coefficient

When the decimal points of the source address and destination address are inconsistent
can be adjusted by the mapping coefficiédtparametes are readable. Therefore, the mapping
coefficient is set by default when reading parameters, which is automatically convertec
internally when writing parameters, and does not need to set the write coefficient separately.

When reading inverter parametetise data is multiplied by the mapping coefficient and
sent to PLC; when writing parameters, the inverter receives the data and divides it by th
mapping coefficient

If read the output frequency of the inverter, the source address is F10.00=50.0Hz, and tt
destination address is F00.07=50.00Hz, the mapping coefficient needs to be set to 0.10. The d
returned to PLC by inverter: destination address data * mapping coefficient = 5000 * 0.1 = 500
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consistent with the number of decimal places of source adet®s80. When writing the output
frequency of the inverter, PLC sends data 500, and the inverter receives data as: 500/0.1 = 50
consistent with the destination address F00.07 decimal places.

The principle of mpping coefficient setting: Regardless ofetfter a parameter is read or
written, the mapping coefficient is set according to reading the parameter

(4) Examples of mapping functions

4.1 Mapping an External Address to an Internal Address with the Same Function

When replacing the communication fuiect of EM303Binverter, it is necessary to write
the acceleration and deceleration time. The EM303B acceleration and deceleration time functic
codes are F00.09 and F00.10, and the EM730 acceleration and deceleration time function coc
are F00.14 and FQI6. The original PLC program communication to F00.09 and F00.10 address
write deceleration time, in the case of PLC program does not change, EM730 and PLC can |
achieved through the mapping function of normal communication. Map F00.09 and F00.10 t
F00.14and F00.15 respectively.

Source F00.09 0009H/9D Destination | F00.14 O000EH/14D | Accelera
addresd address 1 -tion time
Source F00.10 O00AH/10D | Destination | F00.15 000FH/15D | Decelera
addres® addres® -tion time

Mapping parameters are set as fako
F45.00=1 (mapping function valid)
F45.01=9 (source address 1)
F45.02=14 (Destination address 1)
F45.04=10 (source address 2)
F45.05=15 (Destination address 2)

After the above parameters are set, the EM@A86rter converts internally to F00.14 when
receivingthe PLC write addres$=00.09, and to F00.15 when receiving the PLC write address
F00.10, realizing normal acceleration and deceleration time modificalfiothe address
mapping is incorrectly set, the acceleration and deceleration time of EMvV&@er cannot be
changed, and the function codes F00.09 and F00.10 of EM730 will be incorrectly changed.

4.2 Sending a frame ofliscontinuousaddressesaising theaddress mapping function
PLC needs to read EM730verterdata, including output frequencgutput current, PID
given, digital input terminal statés the above four data addresses are discontinuous, PLC
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needs to send 4 frames of data to read respectively, through the address mapping function c
realize PLC send a frame of data to read tlevald original discontinuous data. Map F18.00,
F18.01, F18.02, and F18.03 to F18.00, F18.06, F18.16, and F18.22 respectively.

Source F18.00 Destination F18.00 Output
addresd |~ 1200H/4608D | address1 |~ 1200H/4608D | frequency
Source F18.01 Destination F18.06 Output
addres2 |~ 1201H/409D | addresg " 1206H/4614D | curren
Source F18.02 Destination F18.16 PID given
addres8 |~ 1202H/4610D | addressS "~ 1210H/4624D
Source F18.03 Destination F18.22 Digital input
addresgt |~ 1203H/4611D | addresst " 1216H/4630D | termind
state

Mapping parameters are set as follows:
F45.00=1(mapping function is valid)
F45.01=4608Sourceaddresd)
F45.02=4608destination address 1)
F45.04=4609Source address 2)
F45.05=4614destination address 2)
F45.07=461(Source address 3)
F45.08=4624Destination ADDRESS 3)
F45.10=461Xsource address 4)
F45.11=463(destination address 4)
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Chapter 8 Motor Parameter Self-identification

8.1 Motor Parameter Selfidentification

When the vector control mode is selected, the motor parametstsom selidentified. For
nonvector control, it is recommended to perform parameterigefitification during the first
run in order to improve the control accuracy.

The motor parameters required for calculation in vector control are usually nobkvtila
users. The EM730 series inverter has the function of motor parametiteseification. When
the selfidentification is enabled, the inverter will automatically test the relevant parameters of
the connected motor and store them into the interreghony. Fig. 818 shows the specific

meanings of the parameters of the thpbase asynchronous motor.

L1-Lm L2-Lm
W

[]:_| (1-s)/s*R2

Fig. 818 Equivalent Circuit of Thre@hase Asynchronous Mato
R1, R2, L1, L2, Lm, and IO in the figure represent: stator resistance, rotor resistance, stat
selfinductance, rotor selfiductance, mutual inductance, andload excitation current. The
leakage inductance is Ls=llm.

8.2 Precautions before Selidentifi cation

) Motor parameter selflentification is a process of automatically measuring motor
parameters. The EM730 series inverter can perform the static and rotadeségffcation

of motor parameters.

A The static selfdentification is applicable when thaotor load cannot be removed but

the motor parameters are available.
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A The rotary selidentification is suitable when the motor load can be removed. The
motor shaft needs to be disconnected from the load before operation. The rotar
selfidentification musnot be performed when the motor is under load.

Prior to selfidentification, make sure that the motor is stopped; otherwise,

selfidentification cannot be performed properly.

Self-identification is valid only in the keyboard control modg. (E00.02=0).

In order to ensure the normal siléntification of motor parameters, the nameplate
parameters (F01.00: motor type; F01.01: rated power of the motor; F01.02: rated voltage ¢
the motor; F01.03: rated current of the motor; F01.04: rated frequency of tbe F@t.05:
rated speed of the motor; F01.06: winding connection of the motor; F01.07: rated powe
factor of the motor) of the controlled motor should be set correctly. When the Y series
motor is used based on the specified power of the inverter, itsltdeédtings can meet
most requirements.

In order to ensure the control performance, the power of the motor should match with tha
of the inverter, or the former should be one level lower than the latter under normal
circumstances.

After the normal selffdentification of motor parameters, the set values of F01.09 to
F01.13and F01.19 to FO1.2®ill be updated and automatically saved.

When F12.14=1 is restored to the default setting, the values of the function codes F01.00

F01.13and F01.19 to FO1.22main unchanged.

8.3 Selfidentification Steps

Set F00.02=0 in the parameter setting status and disconnect the motor from the load.
According to the motor nameplate parameters, set F01.00 (motor type), F01.01 (rate
power of the motor), F01.02 (rated voltagethe motor), F01.03 (rated current of the
motor), F01.04 (rated frequency of the motor), F01.05 (rated speed of the motor), FO1.0
(winding connection of the motor) and F01.07 (rated power factor of the motor),
respectively.

For the asynchronous motor:
Set F01.34=1 and pre:. The inverter will start the static setfentification of the
motor. Or, set F01.34=2 and pres . The inverter will start the rotary

self-identification of the motor.
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For the synchronous motor:

Set F01.34=11 and pre:. The inwerter will start the static seiflentification of the

motor. Or, set F01.34=12 and pres. The inverter will start the rotary

selfidentification of the motor.

It takes about two minutes to complete the-gidhtification of the motor. Then the system

will return to the initial powepn status.

., During the seHidentification, if you press the STOP/RESET k1, E240
(parameter identification abnormality) will be displayed; and if you press the
STOP/RESET ke), the system will return to the paramegetting status.

Iftheselfi dent i fi €&240i opafameser ii denti ficatio
displayed. If the STOP/RESET key is press, the system will return to the parameter
setting status.
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Chapter 9 Protection/Warning Solutions

9.1 Protection content

When the inverter is in the abnormal status, the digital tube display will show the
corresponding protection code and its parameters, the protection relay and protection outp
terminal will work, and the inverter will stop the output. Ineas protection, the motor will
stop rotating normally or slow down until it is stopped. The protection contents and solutions o
the EM730 series inverter are showrTable 926.

Table 926 Protection Contents and Solutions of EM73¢ries Inverter

Protectior|
code

Protection Type| Protection Cause Protection Solution

1. Short circuit to the ground.

2. Interphase short circuit

3. Short circuit of the external
braking resstor.

Short circuit 4. The acceleration and

1. Check the wiring for short circui
Properly increase the accelerati
and deceleration time.

EO1 ) T 3. Investigate the cause andeethe
protection deceleration time is too shor . .
) ) controller after implementing the
5. The inverter module is . .
corresponding solutions.
damaged. )
. . . 4. Seek technical support.
6. There is excessive esite
interference.

1. The acceleration and
deceleration time is too shor
2. Inthe V/F drive mode, the V.

curve setting is unreasonablgl. Increase the acceleration and
3. The motor is runnig during deceleration time.
startup. 2. Reasonably set the V/F curve.
4. The motor used is beyond th3. Enable speed tracking or start O
Instantaneous capacity of the inverter or thg  braking.
EO2 overcurrent load is too heavy. 4. Use the appropriate motor or
5. Motor parameters are not inverter.
suitable and need to be 5. Identify the motor parameters.
identified. 6. Check the wiring for short circui
6. The phases on the output siq7. Seek technical support.
of the inverter are
shortcircuited.
7. The inverter is damaged.
EO4 Steadystate The same as E02 The same as E02
overcurrent
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o 1. Increase the deceleration time.
1. The deceleration time is too . .
2. Check the wiring of the braking
short, and the motor has too . . .
unit and braking resistor.
much regenerated energy. . . .
; . . Use a suitable braking unit/braki
2. The braking unit or braking .
resistor forms an open circuil resistor.
Overvoltage Reduce the powerpltage to the
EOS g 3. The braking unit or braking i P g
) specified range.
resistor doesot match. .
) . For the model of the buiith
4. The power voltage is too high . .
. braking unit, set F15.30 to 1, an
5. The energy consumption .
. L enable the energy consumption
braking function is not enabled .
braking.
1. The input power supply is
subject to phase loss. 1. Check the input power supply a
2. The terminals of the input wiring.
ower supply are loose. 2. Tighten the screws of input
EQO6 |Undervoltage P PRy . o .
3. The voltage of the input pow|  terminals.
supply drops too much. 3. Check the air circuit breaker ang
4. The switch contacts of the contactor.
input power supply are aging
1. Check the input power supply.
. . 2. Check the wiring of the input
1. The input power supply is
. power supply.
subject to phase loss. .
EQ7 [input phase loss : 3. Check whether the terminal is
2. The input power supply loose
fluctuates greatly.
4. Use a voltage regulator on the
input side.
1. Check the connection between
inverter and motor.
1. The output terminals U, V an2. Check whether the output termi
EQ8 |Outpu phase log P . P
W have phase losses. is loose.
3. Check whether the motor windir|
is disconnected.
1. The acceleration and )
S Increase the acceleration and
deceleration time is too short L
) decelerabn time.
2. Inthe V/F drive mode, the V.
. Reasonably set the V/F curve.
curve setting is unreasonablg 3. Use the inverter that matches th
EQQ |[inverter overload3. The load is too heavy. ' load
4. The braking time is too long, : _—
L L Reduce the braking time and
the braking intensity is too N .
. . braking intensity. Do not enable
high, or DC braking is enable| )
DC braking repeatedly.
repeatedly.
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E10

Inverter overheg

1. The ambient temperature is
high.

2. The inverter is subject to pod
ventilation.

3. The cooling fan fails.

2.

. The operating environment of th|

inverter should meet the
specifications.

Improve the ventilation
environment and check whether
the air duct is blocked.

Replace the cooling fan.

E1ll

Parameter settir
conflict

1. There is dogic conflict in
parameter settings.

. Check whether parameters set |

illogical before the protection.

E13

Motor overload

1. The acceleration and
deceleration time is too short.
2. Inthe V/F drive mode, the V.

curve setting is unreasonablg 3'

3. Theload is too kéavy.

Increase the acceleration and
deceleration time.

Reasonably set the V/F curve.
Use a motor matching the load.

E1l4

External
protection

1. The protection terminal of th
external device acts.

1. Check the external device.

E15

Inverter memory
protection

1. Interference results in memor

reading and writing errors.

2. The internal memory of the
controller is read and written
repeatedly, causing damage
the memory.

Press the STOP/RESET key to
reset the controller and try agair
For the parameters (e.g. freque
setting) to be modified frequently
set F10.56 to 11 after debugging

Communication

1. Communication timeout is
enabled in the discontinuous|

F10.03 is set to 0.0 in the
discontinuous communicatio
system.

. The voltage ofhe input powe|
supply drops too much.
5. The switch contacts of the

input power supply are aging

E16 error communication system. 2. Adjust the F10.03 communicatiq
2. Communication is timeout.
disconnected. 3. Check whether the communicat
cable is disconnected.
Abnormality of 1. Check whether the inverter
E17 inverter The inverter temperature senso temperéure sensor is connected
temperature disconnected or shecircuited. properly.
sensor 2. Seek technical support.
1. The power supply fails durin
operation. 1. Stop the inverter before poweff,
2. The input power supply is or directly reset the protection.
subject to phase loss. 2. Check the input power supply a
The soft start ) . P ) i, putp PRY
. 3. The terminals of the input wiring.
E18 |[relayis not ) )
power supply are loose. 3. Tighten the screws of input
engaged.

4.

terminals.
Check theair circuit breaker and
contactor.
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E19

Error of current
detection circuit

The detection circuit of the drive
board or control board is damag

. Seek technical support.

E20

Stall protection

1. The deceleration time is too
short.

2. Error of dynamic brake for

deceleration.

. The load is too heavy.

=

Increase the deceleration time.
. Check the dynamic brake.

. Check whether the motor canng
be stopped as it is driven by
another load.

w

E21

PID feedback
disconnection

. The PID feedback is greater
than the upper limit (F09.24r
less than the lower limit
(F09.25), depending on the
type of the feedback sensor.

. Check whether the feedback lin
falls off.

. Check whether the sensor is
working abnormally.

. Adjust the detection value of
feedback disconnection to a
reasonable level.

w

E24

Selfidentificatio
n error

Press the STOP/RESET ke
during parameter
identification.

. The external terminal stops
working (FRS = ON) properly
during parameter
identification.

. The motor is not connected.
. The rotary seHearning moto
is not disconnecteddm the

load.

. The motor fails.

Press the STOP/RESET key to

reset.

. The external terminal should no
be operated during parameter
identification.

. Check the connection between

inverter and motor.

Disconnect the rotary seléarning
motor from the load.

. Check the motor.

E26

Load loss
protection

. The motor is not connected
does not match the load.
Load loss occurs.
. The parameters of load loss
protection are not set
reasonably.

13 Check the wiring and use the
appropriate motor

2a Check the equipment.

3a Change theff-load detection
level FO7.22 and detection tim|
F07.23.

E27

Up to cumulative
poweron time

1. The inverter maintenance tim
is up.

1. Please contact the dealer for
technical support.

E28

Up to cumulative
running time

1. The inverter maintenance tim
is up.

1. Please contact the dealer for
technical support.

E44

Wiring protectior

1. The valid time of the wiring
detection terminal is too long.
2. The invalid time of the wiring
detection terminal is too long.

1. Check whether the sensor can wi

normally
2. Check whether the terminal is

capable of properly judging the
closing and opening.

ES7

Overpressure in

1. The feedback pressure in the

pipeline network

water supply application is too

1. Check whether the sensor is in th
abnormal status.
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high. 2. Check the analog terminal for
normal detection of analog input.
3. Check the external device.

1. Check whether the sensor is in th
Underpressure 1. The feedback pressure in the|abnormal status.

ES8 |in pipeline water supply application is too |2. Check the analog terminal for
network low. normal detection of analog input.
3. Check the external device.

1. Check whether the output cable,
1. The output is shottircuited td broken or whethethe motor shel

Short circuit to ground. is broken down.
E76 the ground 2. The inverter module is 2. Investigate the cause and reset
damaged. controller after implementing the

corresponding solutions.
3. Seek technical support.

When the inverter is subject to the aforesaid protection, press the STOP/RESET ke
to reset/clear itection or use the protection resetting terminal to exit the protection
status. If the protection has been eliminated, the inverter will return to the function setting status
otherwise, the digital tube will continue to display the current protectfomiration.

The protection number corresponds to the
corresponding to AEXX0 is fAXXo.

For example, EO1 corresponds to 1, and E10 corresponds to 10.

Comparison table of digital font display:

1 2 3 4 5 6 7 8 9 0
1 2 3 4 5 6 7 8 9 0

The prompt codes and description of inverter operation are as follows:

Prompt Code Description
P-ON The inverter is in the powem status.
P-OFF The inverter is in the powaff status.
If the soft starter is not eaged, the inverter will show the SOFT.E prompt after starty
SoFT.E When the voltage is restored and the soft starter is engaged, the inverter will work
normally.
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9.2 Protection analysis

If the motor does not work as expected due to errors in function settirexeandal control
terminal connection after the inverter is powered on, refer to the analysis in this section for th
corresponding solutions. If a protection code is displayed, see the soluttbfis in
9.2.1Failure in parameter setting of function codes

s The displayed parameters remain unchanged during the forward or reverse spinning of tt
digital potentiometer.

When the inverter is in the running status, some code parameters cannot be modifie
without stopping the irerter.
s The displayed parameters can be modified but cannot be stored during the forward c
reverse spinning of the digital potentiometer.

Some function codes are locked and cannot be modified.

When F12.02 is set to 1 or 2, parameter changes are restRgade set F12.02 to 0. Or,
this occurs after the user password is set.
9.2.2Abnormality of motor rotation
. When the RUN key on the keyboard is pressed, the motor does not rotate.

A Terminal control of the start and stop: Check the setting of the function code

F00.02.

A The free stop terminal FRS and COM are closed: Disconnect the free stop termina
FRS from COM.

A Switching of the running command to terminal is valid. In this case, the running
command is only subject to terminal control. This will be invalid if ified.

A The status combination of the running command channel is terminal control:
Change it to keyboard control.

A The reference input frequency is set to 0: Increase the reference input frequency.

A The input power supply is abnormal or the control circuiis fa

The control terminals RUN and F/R are ON, and the motor does not rotate.

A Enabling of the stop function by the external terminal is invalid: Check the setting
of function code F00.02.

Free stop terminal FRS=ON: Change the free stop terminal to FRS=OFF.

> >

Control switch failure: Check the control switch.
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A The reference input frequency is set to 0: Increase the reference input frequency.

, The motor can only rotate in one direction.

Reverse running is prohibited: When the reverse running prohibition cod21FR8Get to 1,

the inverter is not allowed for reverse running.

, The motor rotates in the opposite direction.

The output phase sequence of the inverter is inconsistent with the input phase sequence of
motor: Exchange any two of the motor wires in fiewveroff status to change the rotation
direction of the motor.
9.2.3Too long acceleration time of motor

The current limit level is too low.

When the overcurrent limit setting is valid, and the output current of the inverter reaches
the set current limit, theutput frequency will remain unchanged during acceleration, until the
output current is less than the limit. Then the output frequency will continue to rise. This make
the acceleration time of the motor longer than the set time. Check whether the swtlicoitre
of the inverter is too low.

The set acceleration time is too long. Please check the acceleration time code.
9.2.4Too long deceleration time of motor
A When energy consumption braking is valid:

A The resistance of the braking resistor is too high, and tieege consumption
braking power is too low, which extends the deceleration time.

A The set value of braking rate (F15.32) is too small, which extends the deceleratior
time. Increase the set value of braking rate.

A The set deceleration time is too long. Che#ekdeceleration time code.

When the stall protection is valid:

A When the overvoltage stall protection is enabled, and the DC bus voltage exceed
the voltage of overvoltage stall (F07.07), the output frequency will remains unchangec
and when the DC bus \tabe is lower than F07.07, the output frequency will continue
to drop, which extends the deceleration time.

A The set deceleration time is too long. Check the deceleration time code.

9.2.5Electromagnetic interference and RF interference

Since the inverter worksni the highfrequency switching status, electromagnetic
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interference and RF interference will be generate to the control device. The following measure

can be taken.

A Reduce the carrier frequency (F00.23) of the inverter.

A Install a noise filter on the inpstde of the inverter.

A Install a noise filter on the output side of the inverter.

A Install a metal tube outside the cables. Install the inverter in a metal casing.

A Make the inverter and motor grounded reliably.

A Connect the main circuit and control circuipaeately. Use the shielded cables in

the control circuit, and connect them according to the wiring method in Chapter 3.

9.2.6Action of leakage circuit breaker

When the inverter is running, the leakage circuit breaker works.

Since the inverter outputs higfequency PWM signals, a higfiequency leakage current
will be generated. Please use the dedicated leakage circuit breaker with the current sensitivi
above 30 mA. If an ordinary leakage circuit breaker is used, use a leakage circuit breaker wi
the currensensitivity above 200 mA and action time of more than 0.1 s.
9.2.7mechanical vibration

A The inherent frequency of the mechanical system resonates with the carrier frequency
the inverter.

The motor is not faulty, but the mechanical system produces sharpmesonads. This is
caused by the resonation between the inherent frequency of the mechanical system and car
frequency of the inverter. Please adjust the carrier frequency (F00.23) to avoid resonation.

s The inherent frequency of the mechanical systeranaes with the output frequency of
the inverter.

Resonation between the inherent frequency of the mechanical system and output frequen
of the inverter will lead to mechanical noise. Please use the vibration suppression functio
(F05.13), or install thanti-vibration rubber or take other aniibration measures on the motor
base.

PID control oscillation

The adjustment parameters P, Ti and Td of the PID controller are not set correctly. Pleas

set the PID parameters again.
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9.2.8Motor rotation in the absence ofinverter output

s Insufficient DC braking for stop

A The DC braking torque for stop is too small. Please increase the set value of the D(
braking current for stop (F04.21).

A The DC braking time for stop is short. Please increase the set value of the DC
brakingtime for stop (F04.22). Under normal circumstances, please give priority to
increase in the DC braking current for stop.

9.2.9Inconsistency between output frequency and set frequency
The set frequency exceeds the upper frequency limit.

When the set frequencyxeeeds the set value of the upper frequency limit, the output
frequency will be the upper frequency limit. Set the frequency again within the upper frequenc
limit range; or check whether F00.16, FO0.17 and F00.18 are appropriate.

325



User Manual of EM730 Series Inverter

Maintenance

9.3 Daily Maintenance of Inverter

The inverter may be subject to various faults due to changes in its operating environmen

such as the impact of temperature, humidity, smoke, dust and the like, and ageing of intern

components. Thus, daily inspectiomdaregular maintenance should be carried out to the

inverter during storage and operation.

B

Check whether the components of the inverter are intact and whether the screws a
tightened after transportation and before operation.

During the normal operationf dhe inverter, clean dust on a regular basis and check
whether the screws are tightened.

If the inverter is not in use for a long time, it is recommended to power it on (preferably
30 min) once every six months during storage, to prevent the failureectralic
components.

The inverter should not be used in the humid place or place with metal dust. If necessal
use the inverter in an electrical cabinet with protective measures orsite gmotective

cabin.

Please check the following items during tleemal operation of the inverter:

Check the motor for abnormal sound and vibration.

Check the inverter and motor for abnormal heating.

Check whether the ambient temperature is too high.
Check whether the output current is normal.

Check whether the cooling of the inverter works properly.

Depending on the usage, the user needs to check the inverter on a regular basis to elimin

faults and safety hazards. Prior to the inspection, turn off the power supply and wait until the

LED indicator of the keyboara iOFF, and then wait for 10min. The check content is shown in
TableTable4-27.
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Table4-27 Content of Regular Inspection

Check Item

Check Content

Solution

Screws of main
circuit terminals
and control circuit
terminals

Check whether the screws are
loose.

Tighten the screws with a
screwdriver.

Cooling fins

PCB (printed circui
board)

Check whether there is dust or
foreign objects.

Purge them with dry compressed
air (pressure: 4 kg/cnd).

Cooling fan

Check it for abnormal noise an
vibration. Check whther the

cumulative running time is up t
20,000 hours.

Replace the cooling fan

Power componentg

Check whether there is dust.

Purge them with dry compresseg
air (pressure: 4 kg/cnf).

Electrolytic
capacitor

Check it for color changes, odo|
and bubbles.

Replace the electrolytic capacito

In order to make the inverter work properly in a long time, regular maintenance and
replacement must be performed regularly basechersérvice life of its internal components.
The service life of the components of the inverter varies depending on the operating
environment and conditions. The replacement period of the invertiabte 4-28 is for
reference only.

Table4-28 Replacement Intervals of Inverter Components

Name of Part Standard Replacement Interval (Yeal
Cooling fan 2-3 years
Electrolytic capacitor 4-5 years
Printed circuit board 5-8 years

The operating conditions for replacement of the inverter components listed in the abov
table are as follows:

Ambient temperature: Annual averageN30

Load factor: Less than 80%.

Operating time: less than 12 hours per day.
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9.4Instructions for Inverter Warran ty

Our company will provide warranty services for the inverter in the following cases.

The warranty applies to the inverter body only. Our company is responsible for the
warranty of the inverter that fails or is damaged within 12 months during normatiopgead
will charge reasonable maintenance fees after 12 months.

Certain maintenance fees will also be charged within one year in the following cases:
The inverter is damaged due to noncompliance with the instructions in this manual
during operation;

. The inverter is damaged due to flood, fire, abnormal voltage, etc.;

The inverter is damaged as a result of incorrect wiring;

B

. The inverter is damaged due to unauthorized modification.

Relevant service fees will be calculated based on the actual costs.
If any, the additional agreement shall prevail.
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Chapter 10 Select accessories

10.1Braking Resistor

If the speed of the controlled motor drops too fast or the motor load shakes too fast durin
the inverter operation, its electromotive force will charge the iaterapacitor reversely via the
inverter, resulting in the voltage boost at two ends of the power module. This is likely to caus
damage to the inverter. The internal control of the inverter will suppress this based on the loa
If the braking performanceogs not meet the customer requirements, an external braking
resistor is needed to release energy in a timely manner. Due to the external braking resistor
energy consumption braking type, the energy will be completely dissipated to the power brakin
resistor. Hence, the power and resistance of the braking resistor must be selected reasonably :
effectively.

The power of the braking resistor can be calculated by the following formula:

Resistor power Pb = inverter power P I b

D - Brakingfrequency. This is an estimated value, depending on the load conditions. Under
normal circumstances, D is as follows:

D=10% under ordinary loads

D=5% for occasional braking loads

D = 10% to 15% for elevators

D = 5% to 20% for centrifuges

D = 10% to 20% fooilfield kowtow machines

D =50% to 60% for unwinding and winding. It should be calculated based on the system

design indicators.

D = 50% to 60% for lifting equipment with a lowering height over 100m

329



User Manual of EM730 Series Inverter

The recommended power and resistance for the brakisigtor of the EM730 series
inverter are given in the table below. The recommended resistor power is calculated based on 1
braking rate (10% to 20%). It is for reference only. If the inverter is used in the case of frequer
acceleration/deceleration oortinuous braking, the power of the braking resistor needs to be
increased. The user can change the value according to the load conditions, but within tt

specified range.

Motor | Resistanceg Resistor Power Wire (mirf)
Inverter Model (kW) () W) Connepted to
Resistor
EM730-0R4-2B 0.4 x 360 x 200 1
EM730-0R7-2B 0.75 x 180 x 400 1.5
EM730-1R52B 1.5 x 180 x 400 1.5
EM730-2R2-2B 2.2 x 90 x 800 2.5
EM730-0R7-3B 0.75 x 360 x 200 1
EM730-1R53B 1.5 x 180 x 400 1.5
EM730-2R2-3B 2.2 x 180 x 400 1.5
EM730-4R0-3B 4 x 90 x 800 2.5
EM7305R53B 5.5 x 60 x 1000 4
EM730-7R5-3B 7.5 x 60 x 1000 4
EM730011-3B 11 x 30 x 2000 6
EM730-0153B 15 x 30 x 2000 6
EM730-0183B 18.5 x 30 x 2000 6
EM730-0223B 22 x 15 x 4000 6
EM730-030-3B 30 x 10 x 4000 6
EM730-037-3B 37 x 10 x 6000 6

" The wires listed above refer to the outgoing wires of a single resistor. If resistors are
connected in parallel, the bus should be enlarged accordingly. The withstand voltag
of the wires should be ABOOV or above for the singleghase model and AZ50V or
aboe for the thregophase model. Cables should be resistant tti105

10.2Braking unit

For the EM730 series inverters (EM7885-3 and above), use our BR100 series braking
units (power range: 18:5160kW). The models of our braking units are as follows.

Model ard L Mln!mum Average Braking|Peak Currer AppliEEtalE
.. .. | Application | Resistance Inverter Power
specification Current hy(A) Imax(A)
(a) (kW)
Energy
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BR106045 | consumptior 10 45 75 18.5~45
braking
Energy
BR10G-160 | consumptior 6 75 150 55~160
braking
Energy
BR100G-200 | consumptior] 5 100 200 185~ 200
braking
Energy
BR10G-315 | consumptior 3 120 300 220~ 315
braking
Energy
BR100400 | consumption 3 200 400 355~ 450
braking

/E When BR106160 works with the minimum resistance, the brakingt wan work
continuously at the braking frequency D=33%.
In the case of D>33%, intermittent operation will be performed; otherwise, the

overtemperature protection will be enabled.

10.2.1Selection of Connecting Wires
Since all braking units and braking resistavork at high voltage (>400VDC) and in the
discontinuous status, please select appropriate wires. Tabke 4-29 for the wiring
specifications of the main circuit. Use the cables with the conforming insulation kavels
crosssections.
Table4-29 Wire Specifications of Braking Units and Braking Resistors

Specification|  Average Braking Peak Braking Curren{ Crosssection (mrm) of
and model Current h(A) Imax(A) Coppercore Cale
BR100:045 45 75 10
BR10G-160 75 150 16
BR100200 100 200 25
BR100315 120 300 25
BR100400 200 400 35

Flexible cables have higher flexibility. Because cables may be in contact with
high-temperature devices, it is recommended to use camper andheatresistant flexible
cables or flamaetardant cables. The braking unit should be close to the inverter as much a
possible and no more than 2m far away from the inverter. Otherwise, tsgdBCables should
be twisted and used with magnetic ringseéduce radiation and inductance.

The lengths of connecting wires of the braking unit, braking resistor and inverter are showi
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in Fig. 4-19.

<2m >2m
Braking Braking

unit resistor

Inverter

Fig. 4-19Wire Length

10.3Wi-Fi module

Applicable WiFi module and model for EM738eries inverters: EM73WIFl. The
inverter can be controlled by the mobile phone APP, PC background software and the like fc
quick parameter setting, parameter copying and stadnstoning of the inverter.

Installation of the WA module: First unplug the keyboard from the inverter and then
install the WiFi module to the original keyboard position.

The external schematic diagram of the M/module is as follows.

s EZERESERATMH

STOP
RESET ¢ Please refer to the user manual for

more information.
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Chapter 11 MODBUS Communication Protocol

11.1 Applicable scope

1a Applicable series: EM730 series
22 Applicable networrkasterButs pbave ot hemmenngh
with MODBUS-RTU protocol and R85 bus.

i
X

A A+ A A+ e A A+
Inverter1# Inverter2# T Inverter #

11.2Interface mode

RS-485 asynchronoulalf-duplex communication mode, with the least significant bit sent
first;

RS-485 network address:247; 0 is the broadcast address;

Default data format of R885 terminal: 18-N-11? (options: 18-E-1, 1-8-O-1, 1-8-N-2,
1-8-E-2 and 18-0-2);

Default baudrate of R$485 terminal: 9600bps (options: 4800bps, 19200bps, 38400bps,
57600bps and 115200bps)

It is recommended to use twistpdir shielded cable as the communication cable to reduce
the impact of external interference on communication.

[2]: 1-8-N-1, meaning 1 start bit8 characters per byte of datano parity- 1 stop bit.E:
even parityO: odd parity.

11.3Protocol Format
11.3.1Message format
As shown inFig. 1220, a standard MODBUS message inclsidestart tag, RTU (Remote

Terminal Unit) message, and end tag.
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|<— RTU message —>|

< PDU >

Function
code

Start Address Data CRC check End

@8.5 characters 8 digits | 8digits N*8 bits 2*8 bit B.5 characters

Register content

2*8 bit 2*8 bit 2* number of registers 8 bits

Fig. 1220 Schematic Diagram of Message Frame in RTU Mode
The RTU message includes the address code, PDU (Protocol Data Unit) alfticBeek.
The PDU includes the function code and data part (mainly including the register address
number of registers, register content and the like; the detailed definitions of function codes ar
different, as shown i1.3.3unctian code).
[3]: the low byte of CRC check is in front of the high byte.
11.3.2Address code

Address Range Purpose
1-247 Slave
0 Broadcast

11.3.3Function code
The classification of MODBUS function codes is showifriig. 1221.

127 7 | Common functio
code

110 Ox6E" Usekrdefined
100 Ox64 function code
Common functio
code
72 Ox48 steF_deflnoedd
65 Oxdr unction code
Common functio
code
I ox1”

Fig. 1221 Classification of MODBUS Function Codes
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As shown inTable 1230, EM730 series products mainly involeemmon function codes
For examplePx03: function code used to read multiple registers or status Wax@& function
code used to write a single register or command0: function code used to write multiple
registers or commangand0x08: function code for diagnosis

In addition, for some specific functions, such as register writing (RAM) without EEPROM
storage, thaiserdefined function codesinclude 0x41: function code used to write a siegl
register or command (without savingind0x42: function code used to write multiple registers
or commands (without saving)

When the abnormal valid data is reelvirom a device, a related abnormality message
will be returned (se&1.3.7 Exceptionresponsg. The abnormality function code is defined to
distinguish the abnormal dateofn normal communication data. Corresponding to the normal
request function code, ttanormality function code = request function code + 0x80

Table 1230 Function Code Definitions of EM730 series Product

Function | Abnormality Function
code | function code

03 83 This function code is used to read multiple registers or staf
words.
41 C1 This function code is used to write a single register or

command without saving.

42 Cc2 This function code is used to write multiple registers or

commands without saving.

08 88 This function code is used for diagnosis.

06 86 This function code is used to write a single register or
command.

10 90 This function code is used to write multiple registers or
commands.

PDU parts are detailed in the fmlNing sections, depending on various functions.

1.1.1.10x03: function code used to read multiple registers or status words
In the remote terminal unit, this function code is used to read the content in the continuou
block of the holding register. The request PD&kcribes the starting register address and the
number of registers.
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The register data in the response message is divided into two bytes in each register. Tl
first byte of each register includes higtder bits and the second byte includes-tader bits

. Request PDU

Function code 1 byte 0x03
Starting Address 2 bytes 0x0000- OXFFFF
Number of register, 2 bytes 1-16
, Response PDU
Function code 1 byte 0x03
Number of bytes 1 byte 21 N*
Register value N*T 2 by
N* = number of registers
, Error PDU
Error code 1 byte 0x83
Exception code 1 byte 01, 02, 03 or 04

Below is an example of a request to read the registers F19.00 to F19.05 (relevar
information about the last protection):

Domain name (Ox) |Domain name (normal] (0Ox) |Domain nam (0x)
(alnormal)

Function code 03 |Function code 03 |Function 83
Starting address| 13 |Number of bytes ocC 03
Hi . example,
Starting address| 00 |Register value Hi 00 Exception code (the sarr)ne
Lo (F19.00) below)
Number (Hi) of 00 |Register value Lo 11
registers (F19.®)
Number (Lo) of 06 [Register value Hi 00
registers (F19.01)

Register value Lo 00

(F19.01)

Register value Hi 00

(F19.02)

Register value Lo 00

(F19.02)
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Register value Hi 01
(F19.03)
Register value Lo 2C
(F19.03)
Register value Hi 00
(F1904)
Register value Lo 00
(F19.04)
Register value Hi 00
(F19.05)
Register value Lo 00
(F19.05)
According to t he returned dat a, t he fi:

protectionodo of the inverter cy & 0@HA the eubyt |
current is 0.00A, the bus voltage is 300V (012CH), the acceleration and deceleration status
istandbyo, and the working time is O hour.
/£ At present, the function code 0x03 of MODBUS protocol supports the reading of
multiple function codes across groups. However, it is recommended not to read them
across groups in the case of no speci al roe

need to be upgraded after our products are upgraded.

1.1.1.20x41: function code used to write a singl register or command (without saving)
In the remote terminal unit, this function code is used to write a singkaaiding register.
The request PDU describes the address to be written to the register.
The normal response is the response made to thestquhich is returned after the
register content is written.
, Request PDU

Function code 1 byte 0x41
Address of registe 2 bytes 0x0000- OXFFFF
Register value 2 bytes 0x0000- OXFFFF

., Response PDU

Function code 1 byte 0x41
Address of 2 bytes 0x0000- OXFFFF
register
Register value 2 bytes 0x0000- OXFFFF
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. Error PDU

Error code 1 byte 0xC1
Exception code 1 byte Sedable4-33

Below is an example of a request to change the main frequency source A (7001H) t
f+50.00%0 :

Domain name (0x) |Domain name (0x) |[Domain nam (0x)
(normal) (abnormal)
Function 41  |Function 41 |Function C1
Register address H 70 |Register addres§ 70
Hi Exception 03
Register address L{f 01 |Register addres§ 01 |code
Lo
Register vale Hi EC |Register value Hf EC
Register value Lo 78 |Register value L¢ 78

" This function code cannot be wused to
cannot be changed during operation). T
(it can ke changed during operation) can be changed. Otherwise, the error code 1 wil
be returned.

1.1.1.30x42: function code used to write multiple registers or commands (without
saving)

In the remote terminal unit, this function code is used to write consecutivbatding
register blocks (1 to 16 registers).

The value requested to be written is described in the request data field. The data of eal
register is divided into two bytes.

In the normal response, the function code, starting address and number of regigtsrs wri
will be returned.
. Request PDU

Function code 1 byte 0x42
Starting Address 2 bytes 0x0000- OXFFFF
Number of register 2 bytes 1-16
Number of bytes 1 byte 2T N*
Register value N*T 2 by

N* = number of registers
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., Response PDU

Function code 1 byte 0x42
Starting Address 2 bytes 0x0000- OXFFFF
Number of 2 bytes 1-16
registers
, Error PDU
Error code 1 byte 0xC2
Exception code 1 byte SeeTable4-33

Below is an example of a request to set the acceleratiom 1 (F00.14) to 5.00 and

deceleration time 1 (F00.15) to 6:00

Domain name (0x) |Domain name (0x) |Domain nam (0x)
(normal) (abnormal)
Function 42  |Function 42 |Function Cc2
Starting address Hi 00 |[Starting address| 00
Hi Exception 03
Starting address Lo OE [Starting address| OE |code
Lo
Number (Hi) of registerjy 00 |Number (Hi) of 00
registers
Number (Lo) of registef 02 |Number (Lo) of 02
registers
Number of bytes 04
Register value Hi 01
(F00.14)
Register value Lo F4
(F00.14)
Regiser value Hi 02
(F00.15)
Register value Lo 58
(F00.15)
" This function code cannot be used t
cannot be changed during operation).

(it can be changed duringeration) can be changed. Otherwise, the error code 1 will

be returned.
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1.1.1.40x08: function code for diagnosis

The Modbus function code 08 involves a series of tests to check the communication syste
between the client (master station) and server (slave gtatiointernal error statuses of the
server.

The test to be executed is defined by the-fsmotion code fields of two bytes in the
request. The server makes responses properly.

Copy the function codes and sfimction codes. Some diagnoses will enablertéraote
terminal unit to return the corresponding data through the data field in normal response.

Under normal circumstances, when the diagnosis function is sent to the remote termins
unit, the user program in this remote terminal unit will not be affiedtee user logic cannot be
accessed by diagnosis, such as: discrete magnitude and register. The error counter in the ren
terminal unit can be remotely reset by applying some functions.

The main diagnosis function used by our company is line diagnosi®Qq00), which is
used to test the normal communication between the host and slaviéhe normal response to
a request to return query data is to return the same data. At the same time, the function codes
subfunction codes are also copied.

, Request PDU

Function code 1 byte 0x08
Subfunction code 2 bytes 0x0000- OXFFFF
Data 2 bytes 0x0000- OXFFFF
, Response PDU
Function code 1 byte 0x08
Subfunction code 2 bytes 0x0000- OXFFFF
Data 2 bytes 0x0000- OXFFFF
, Error PDU
Error code 1 byte 0x88
Exceptioncode 1 byte SeeTable4-33

. Subfunction code
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Subfun Meaning Data field Data field
ction (request) (response)
0000 Return query Any Copy request

data data
é

000Q return the data transferred in the requesa dizld in the response. All messages
should be consistent with the request message.

The following table is an example of requesting the remote terminal unit to return query
data. The suffunction code 0000 is used. The returned data is sent in thbytealata field
(0xA537).

Domain name (0x) |Domain nam{ (0Ox) |Domain nam{ (0x)
(normal) (abnormal)
Function 08 |Function 08 |Function 88
Subfunction code Hi 00 |Subfunction 00
code Hi Exception 03
Subfunction code Lo 00 |Subfunction 00 |code
code Lo
Data Hi A5 |Data Hi A5
Data Lo 37 Data Lo 37

1.1.1.50x06: function code used to write a single register or command
In the remote terminal unit, this function code is used to write a single holding register.
The request PDU describes the addresetaritten to the register.
The normal response is the response made to the request, which is returned after t
register content is written.
, Request PDU

Function code 1 byte 0x06
Address of registe 2 bytes 0x0000- OXFFFF
Register value 2 bytes 0x0000- OXFFFF

, Response PDU

Function code 1 byte 0x06

Address of 2 bytes 0x0000- OXFFFF
register

Register value 2 bytes 0x0000- OXFFFF
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, Error PDU

Error code 1 byte 0x86
Exception code 1 byte Sedable4-33

Below isan example of a request to change the drive control mode of the motor 1 (F00.01
to Al: SVCo.

Function 06 |Function 06 |Function 86
Register address H 00 |Register addrss 00

Hi Exception 03
Register address L{f 01 |Register addres§ 01 |code

Lo
Register value Hi 00 [Register value Hf 00
Register value Lo 01 (RegistervalueLq¢ 01

" The function code 0x06 cannot be used if modified frequently, in order to avoid
damage tdahe inverter.

Theusedef i ned function code 0x41 fAchange w
common function code 0x06. Its definition is the same as that of the corresponding standa
function code (the same request, response and error PDWjlifidrence is that when the slave
responds to this useiefined function code, the corresponding value of RAM is changed only
and not stored in EEPROM (holding register).

For the function codes (e.g. F00.07) that are often modified, it is recommendedti® us
function code 0x41 (you can change the main frequency source A by directly setting 7001H, &
detailed inl1.1.1.2and 11.3.9, to avoid damage to the inverter. Thgecific operation is as
follows.

Function 41 Function 41
Register address Hi 00 Register address Hi 00
Register address Lo 07 Register address Lo 07
Register value Hi 13 Register value Hi 13
Register value Lo 88 Register value Lo 88
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Once the set frequency (F00.07) is set to 50.00Hz, the above data will be valid but not b
stored in EEPROM. That is, the inverter will run at 50.00Hz after change but at the frequenc)
before change if poweredh@gain.

1.1.1.60x10: function code used to write multiple registers or commands

In the remote terminal unit, this function code is used to write consecutive register blocks
(1 to 16 registers).

The value requested to be written is described in the requestieldtaThe data of each
register is divided into two bytes.

In the normal response, the function code, starting address and number of registers writte
will be returned.
, Request PDU

Function code 1 byte 0x10
Starting Address 2 bytes 0x0000- OXFFFF
Numberof registers 2 bytes 1-16
Number of bytes 1 byte 2T N*
Register value N*T 2 by

N* = number of registers
, Response PDU

Function code 1 byte 0x10
Starting Address 2 bytes 0x0000- OxFFFF
Number of 2 bytes 1-16
registers
, Error PDU
Error code 1 byte 0x90
Exception code 1 byte Sedable4-33

Below is an example of a request to write 00 1 and 00 3 into two registers starting fron

F03.00 (i.e. setting the Y1 and Y2 output terminal function):

Domain name (0x) |Domain name (0x) |Domain nam (0x)
(normal) (abnormal)

Function 10 |Function 10 |[Function 90

Starting address Hi 03 |Starting address| 03 |Exception 03
Hi code
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Starting address Lo 00 |[Starting address| 00
Lo

Number (Hi) of register; 00 |Number(Hi) of 00
registers

Number (Lo) of registef 02 |Number (Lo) of 02
registers

Number of bytes 04

Register value Hi 00

(F03.00)

Register value Lo 01

(F03.00)

Register value Hi 00

(F03.01)

Register value Lo 03

(F03.01)

" The function code 0x10 cant be used if modified frequently, in order to avoid
damage to the inverter, as detailed ih.1.5

11.3.4Register address distribution
Table 1231 Detailed Definition of Register Address ODBUS Protocol

Address Space Note
: For the function code FXX.YY, the high order is hexadecim
Function code . .
0000H- 6E63H XX and the low orf:ier is hexadecimal of YY. For example,
address of F00.14 is 000EH (00D=00H, 14D=0EH).
When the parameters are set with the function code 0x
Function code (notawved|0 x 1 0 , the function that fit
after powerdown) |not saved after pomgt o wn o6 can be rea
8000HEF63H Aforiginal addr ess the8 GoOedpdriin
address of F00.14 is 800EH (=000EH+8000H).
0000H Invalid command
0001H Forward running
Control 0002H Reverse running
comman 0003H JOG forward
d (write ! 0004H JOG reverse
only) Zv%(r)gH control 0005H Decelerion to stop
7000H 0006H Stop the controller quickly
= 0007H Free stop
71FFH 0008H Reset protection
0009H +/- input switching
000BH JOG stop
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Others to OOFFH

Reserved

7001H

Communication
percentage settin
of main channel
frequency A

-100.00% to 100@% (100% = maximur
frequency)

7002H

Communication
percentage settin
of auxiliary
channel frequenc
B

-100.00% to 100.00% (100% =
frequency)

maxim

7003H

Torque
communication
setting

-200.00% to 200.00% (100% =
torque setting)

digi

7004H

Communi@tion
setting of process
PID setting

-100.00%~ 100.00%

7005H

Communication
setting of process
PID feedback

-100.00%~ 100.00%

7006H

\oltage setting of
VF separation
mode

0.00% to 100.00% (digital setting referen

7007H to
7009H

Reserved

700AH

Communication

percentage settin
of upper frequenc
limit

0.00% to 200.00% (digital setting referen

700BH

Communication
percentage settin
of upper frequeng
limit of torque
control

0.00% to 200.00% (digital setting referen

700CH

Linear speed infuor
inertia compensation

0.00% to 100.00% (digital setting referen

700DH to
700EH

Reserved

700FH

Masterslave
communication
setting

-100.00%to 100.00% (maximum referenc

7010H to
7013H

Reserved

7014H

External

Protection input bexternal device
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protection

(including option card)

Communication
setting of main

Working
status
7200H

73FFH

7015H 0.00 to maximum frequency
channel frequenc
A
Communication
7016H setting of auxiliary 0.00 to maximum frequency
channel frequenc
B
Communication
7017H |setting of upper [0.00 to maximum frequency
frequency limit
Communication
7018H setting ofu_pp_er 0.00 to maximum frequency
frequency limit of
torque control
Communication
setting of upper |0.0 to 250.0% (based on 100.0% or di
7019H o .
torque limit of sending
speed control
701AH Communication Commun_ica?ion setting by M1 termin
setting 1 communication address option 701AH
701CH~71FF
Reserved
H
OOH Parameter setting
01H Slave running
02H JOG running
Bit7 to O running 03H Self-learning running
status 04H Slave stop
7200H status O5H JOG stgp
word 1 06H Protection status _
07H Factory seHinspection
08H - OFFH |Reserved
00H Normal running of inverter
Bit15-8 protection Inverter protection tstus
information xxH where fxxo i
code
Bit0 setting 1 - setting is valid
7201H status |direction 0 + setting is valid
word 2 Bit1 running 1 Reverse frequency output
direction 0 Forward frequency output
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00 Speed contl mode
Bit3 to 2 running 01 Torque control mode
mode 10 Reserved
11 Reserved
Bit4 parameter 1 Valid parameter protection
protection 0 Invalid parameter protection
Bit6 - 5 Reserved
00 Keyboard control
Bit8 to 7 setting 01 Terminal control
mode 10 Communication control
11 Reserved
Bit9 Reserved
0 No warning
Bit10 warning 1 Warning status (see 723
for details)
Bit15- 10 Reserved
Bit0 Output frequency
Bitl Input frequency
7202.H . Bit2 Synchronization frequency
monitoring -
frequency + B!t3 Res_erved
status word 1 Bit4 Estimate feedback frequency
(1:-0: +) Bit5 Estimated slip frequency
Bit6 Load rate
Bitl15to 7 Reserved
7203H Output frequency
7204H Output voltage
7205H Output power
7206H Running sped
7207H Bus voltage
7208H Output torque
15| 14 | 13|12 | 11 | 10| 9 8
* * * * * * * *

7209H |Digital input 1 7 6 5 7 3 5 1 0

* X5 | X4 | X3 | X2 | X1
1511411312 | 11| 10| 9 8
VX8 | VX7 | VX6 | VX5 | VX4 | VX3 | VX2 | VX1

*
*

720AH |Digital input 2

* * * * * * A|2 All

720BH |Digital output 1

* * * * * Yl * Rl
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151 14| 13| 12| 11| 10| 9 8
VY8 | VY7 |VY6|VY5|VY4|VY3|VY2|VY1l

720CH |Digital output 2 7 6 5 7 3 5 1 0
* * * * * * * *
720DH |Previous two protections
720EH |Previous three protections
720FH |Last protection
7210H |Output frequency of the last protection
7211H |Output current of the last protection
7212H |Bus voltage of the last protection
7213H |Running status ahe last protection
7214H  |Working time of the last protection
7215H |Set acceleration time
7216H |Set deceleration time
7217H |Cumulative length
7218H |Reserved
7219H |UP/DOWN offset frequency symbol (0/1:-}/
7224H |Output current
7225H |Set frequency
7228H |Cumulative powepn time
722FH |The fault number
7230H Warning 0: no warning; others: current warning sign
number
Other- 73FFH|Reserved
7500H Performance software |Corresponding to the functiorode
S/N1 F12.22
7501H Performance software |Corresponding to the function cg
SIN2 F12.23
7502H  |Functional software S/N Corresponding to the function cg
F12.24
.Product. 7503H  |Functional software S/N ‘Corresponding to the function cg
informati F12.25
on 7504H Keyboardsoftware serial |Corresponding to the function cg
7500H number 1 F12.26
~ 7505H Keyboard software serial|Corresponding to the function cq
75FFH number 2 F12.27
. Corresponding to the function cg
7506H |Serial No. 1 F12 28
. Corresponding to théunction codg
7507H |Serial No. 2 F12 29
. Corresponding to the function cg
7508H |Serial No. 3 F12 30
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7509H
75FFH
Others |Reserved

Reserved

11.3.5Definition of frame data length
The PDU part of the RTU frame of the MODBUS message is able to read/wiie 1
registers. For di€rent function codes, the actual length of the RTU frame varies, as detailed in
Table 1232.
Table 1232 Correspondence between RTU Frame Length and Function Code

Request Normal respons{ Exception
response
03 8 5+2NM 5 37
4T 06 8 8 5 8
08 8 8 5 8
42 10 9+2N,/ 8 5 41
[4:NO16, indicat iegupststtoread registerts;er of r
[5: NWO16, indicating the number of requests

[6]: NwtNO1 6 ;
11.3.6CRC check

The low byte of CRC check is in front of the high byte.

The transmitter first calculates the CR@&lue, which is included in the sent message. Upon
receiving the message, the receiver will recalculate the CRC value and compare the calculat
value with the received CRC value. If the two values are not equal, it means that there is an err
in the seding process.

Calculation process of CRC check:

(1) Define a CRC register and assign an initial value, FFFFH.

(2) Perform the XOR calculation with the first byte of the transmitted message and the value c
the CRC register, and store the result in the C&fister. Starting from the address code, the
start bit and stop bit are not involved in calculation.

(3) Extract and check the LSB (the least significant bit of the CRC register).

(4) If the LSB is 1, each bit of the CRC register is shifted to the riglunie bit, and the most
significant bit is supplemented by 0. Perform the XOR calculation of the value of the CRC

register and AOO1H, and store the result in the CRC register.
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(5) If the LSB is 0, each bit of the CRC register is shifted to the right byoibnand the most
significant bit is supplemented by 0.

(6) Repeat the steps 3, 4, and 5 until 8 shifts are completed.

(7) Repeat the steps 2, 3, 4, 5 and 6 to process next byte of the transmitted message, until
bytes of the transmitted message amcpssed.

(8) After the calculation, the content of the CRC register is the value of CRC check.

(9) In a system with limited time resources, it is recommended to perform CRC check by the
table lookup method.

The simple function of CRC is as follows (progmaed in C language):

unsigned int CRC_Cal_Value(unsigned char *Data, unsigned char Length)

{

unsigned int crc_value = OXFFFF;

inti=0;
while(Length-)
{

crc_value *= *Data++;

for(i=0;i<8;i++)

{
if(crc_value & 0x0001)
{
crc_value = (crc_vae>>1)" 0xa001;
}
else
{
crc_value = crc_value>>1;
}
}

}

return(crc_value);

This only describes the theory of CRC check and requires a long execution time. Especiall
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when the check data is long, the calculation time will be too long., Thedollowing two table
lookup methods are applied for-b& and 8bit controllers, respectively.
. CRC16 lookup table for the-l&it processor: (The high byte in the final result of this program
is in front. Please reverse it during sending.)
const Uint8crc_|_tab[256] = {
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xCIBX30,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,dx8x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x&L0,0x80,0x41,0x00,0xC1,0x81,0x40
I3
constUint8 crc_h_tab[256] = {
0x00,0xC0,0xC1,0x01,0xC3,0x03,0x02,0xC2,0xC6,0x06,0x07,0xC7,0x05,0xC5,0xC4,0x04,
0xCC,0x0C,0x0D,0xCD,0x0F,0xCF,0xCE,0x0E,0x0A,0xCA,0xCB,0x0B,0xC9,0x09,0x08,0xC8,
0xD8,0x18,0x19,0xD9,0x1B,m8,0xDA,0x1A,0x1E,0xDE,0xDF,0x1F,0xDD,0x1D,0x1C,0xDC,
0x14,0xD4,0xD5,0x15,0xD7,0x17,0x16,0xD6,0xD2,0x12,0x13,0xD3,0x11,0xD1,0xD0,0x10,
0xF0,0x30,0x31,0xF1,0x33,0xF3,0xF2,0x32,0x36,0xF6,0xF7,0x37,0xF5,0x35,0x34,0xF4,
0x3C,0xFC,0xFD,0x3D,0xFF,0x3F,0x3E,0xBEEFA,0x3A,0x3B,0xFB,0x39,0xF9,0xF8,0x38,
0x28,0xE8,0xE9,0x29,0xEB,0x2B,0x2A,0xEA,0XEE,0x2E,0x2F,0XEF,0x2D,0XED,0xEC,0x2C,
0xE4,0x24,0x25,0xE5,0x27,0xE7,0xE6,0x26,0x22,0xE2,0XE3,0x23,0XE1,0x21,0x20,0xEO,
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0xA0,0x60,0x61,0xA1,0x63,0xA3,0xA2,0x62,0x66,0xA6,0%Ax67,0xA5,0x65,0x64,0xA4,
0x6C,0xAC,0xAD,0x6D,0xAF,0x6F,0x6E,0xAE,0xAA,0x6A,0x6B,0xAB,0x69,0xA9,0xA8,0x68,
0x78,0xB8,0xB9,0x79,0xBB,0x7B,0x7A,0xBA,0xBE,0x7E,0x7F,0xBF,0x7D,0xBD,0xBC,0x7C,
0xB4,0x74,0x75,0xB5,0x77,0xB7,0xB6,0x76,0x72,0xB2,0xB3,0x73,0xE1,Mx70,0xBO,
0x50,0%x90,0x91,0x51,0x93,0x53,0x52,0x92,0x96,0x56,0x57,0x97,0x55,0x95,0x94,0x54,
0x9C,0x5C,0x5D,0x9D,0x5F,0x9F,0x9E ,0x5E,0x5A,0x9A,0x9B,0x5B,0x99,0x59,0x58,0x98,
0x88,0x48,0x49,0x89,0x4B,0x8B,0x8A,0x4A,0x4E,0x8E,0x8F,0x4F,0x8D,0x4D,0x4C,0x8C
0x44,0x84,0x85,0x45,0x87,0x47,0x46,0x86,0x82,0x42,0x43,0x83,0x41,0x81,0x80,0x40

h
Uintl6CRC(Uint8 * buffer, Uint8 crc_len)
{
Uint8 crc_i,crc_Isb,crc_msb;
uintl6 crc;
crc_msb = OxFF;
crc_Isb = OxFF;
while(crc_len-)
{
crc_i = crc_lIsb » *buffer;
buffer ++;
crc_Isb =crc_msb ~ crc_|_tab[crc_i];
crc_msb = crc_h_tab[crc_iJ;
}
crc = crc_msb;
crc = (crc << 8) + crc_lsb;
return crc;
}

CRC16 lookup table for the it processor: (The high byte in the final result of this program
is in front.Please reverse it during sending.)

const Uint16 crc_table[256] = {

0x0000,0xC1C0,0x81C1,0x4001,0x01C3,0xC003,0x8002,0x41C2,0x01C6,0xC006

,0x8007,0x41C7,0x0005,0xC1C5,0x81C4,0x4004,0x01CC,0xC00C,0x800D,0x41CD

,0x000F,0xC1CF,0x81CE,0x400E,0x000A,0xC1CA,0xB1@x400B,0x01C9,0xC009
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,0x8008,0x41C8,0x01D8,0xC018,0x8019,0x41D9,0x001B,0xC1DB,0x81DA,0x401A
,0x001E,0xC1DE,0x81DF,0x401F,0x01DD,0xC01D,0x801C,0x41DC,0x0014,0xC1D4
,0x81D5,0x4015,0x01D7,0xC017,0x8016,0x41D6,0x01D2,0xC012,0x8013,0x41D3
,0x0011,0xC1D1,0x810,0x4010,0x01F0,0xC030,0x8031,0x41F1,0x0033,0xC1F3
,0x81F2,0x4032,0x0036,0xC1F6,0x81F7,0x4037,0x01F5,0xC035,0x8034,0x41F4
,0x003C,0xC1FC,0x81FD,0x403D,0x01FF,0xC0O3F,0x803E,0x41FE,0x01FA,0xC03A
,0x803B,0x41FB,0x0039,0xC1F9,0x81F8,0x4038,0x0028,0xC1E8,0%08%&¥29
,0x01EB,0xC02B,0x802A,0x41EA,0x01EE,0xC02E,0x802F,0x41EF,0x002D,0xC1ED
,0x81EC,0x402C,0x01E4,0xC024,0x8025,0x41E5,0x0027,0xC1E7,0x81E6,0x4026
,0x0022,0xC1E2,0x81E3,0x4023,0x01E1,0xC021,0x8020,0x41E0,0x01A0,0xC060
,0x8061,0x41A1,0x0063,0xC1A3,0x81A%4062,0x0066,0xC1A6,0x81A7,0x4067
,0x01A5,0xC065,0x8064,0x41A4,0x006C,0xC1AC,0x81AD,0x406D,0x01AF,0xCO6F
,0x806E,0x41AE,0x01AA,0xCO6A,0x806B,0x41AB,0x0069,0xC1A9,0x81A8,0x4068
,0x0078,0xC1B8,0x81B9,0x4079,0x01BB,0xC07B,0x807A,0x41BA,0x01BE,0xCO7E
,0x807F0x41BF,0x007D,0xC1BD,0x81BC,0x407C,0x01B4,0xC074,0x8075,0x41B5
,0x0077,0xC1B7,0x81B6,0x4076,0x0072,0xC1B2,0x81B3,0x4073,0x01B1,0xC071
,0x8070,0x41B0,0x0050,0xC190,0x8191,0x4051,0x0193,0xC053,0x8052,0x4192
,0x0196,0xC056,0x8057,0x4197,0x0055,0xC195,0x8184)54,0x019C,0xC0O5C
,0x805D,0x419D,0x005F,0xC19F,0x819E,0x405E,0x005A,0xC19A,0x819B,0x405B
,0x0199,0xC059,0x8058,0x4198,0x0188,0xC048,0x8049,0x4189,0x004B,0xC18B
,0x818A,0x404A,0x004E,0xC18E,0x818F,0x404F,0x018D,0xC04D,0x804C,0x418C
,0x0044,0xC184,0x8188x4045,0x0187,0xC047,0x8046,0x4186,0x0182,0xC042
,0x8043,0x4183,0x0041,0xC181,0x8180,0x4040};
Uintl6 CRC16(Uint16 *msg , Uint16 len){
Uint16 crcL = OxFF , crcH = OxFF;
Uint16 index;
while(len-){
index = crcL N *msg++;
crcL = ((crc_table[index] & OKFO0) >> 8) ~ (crcH);
crcH = crc_table[index] & OxFF;
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return (crcH<<8) | (crcL);
}
11.3.7Exception response
When the master station sends a request to the slave station, the master station expec
normal response. Query of the master station may resoitd of the following four events:

If a request without communication error is received from the slave station and can b
processed properly, a normal response will be returned by the slave station.

If the slave station does not receive a request dueomemeinication errors, no
message will be returned. This will be regarded as a timeout by the slave station.

If the slave station receives a request but detects a communication error (parity
address, frame error, etc.), no response will be returned. Thibeniegarded as a
timeout by the slave station.

If the slave station receives a request without communication error but cannot proces
the request (e.g. a request to read theexastent register), the slave station will
return an exception response ghd master station will be informed of the actual
error.

The exception response message has two fields different from those of the norme
response:

Function code field: In the normal response, the slave station copies the function cod
of the original regest in the corresponding function code field. The MSB values of
all function codes are 0. In the exception response, the MSB of the function code is
set to 1 by the slave station. That ilBe exception response function code =
normal response function cde + 0x80

Data field: The slave station can return the data from the data field in the normal
response and exception code in the exception response. For the defined exceptit
codes Table4-33 Definitions of Exception Codd@sble4-33.

Table4-33 Definitions of Exception Codes

Exception, Iltem Meaning
code

The function code received by the slave station (invei${
beyond the configured range (ske3.3-unctia code).
02H |lllegal data The data address received by the slave station (investao)

01H |lllegal function
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address allowed. In particular, the combination of the start addre|
the register and the transmission length is invalid
11.3./Registeraddress distribution).

lllegal data The slave station (inverter) has detected the incorrect
frame data frame length or CRC check.

When the slave station (inverter) tries to execute a requ
04H |Slave protectiorjoperation, an unrecoveral#eror occurs. This may be cau
by the logic error, failure to write to the EEPROM, etc.
The data received by the slave station (inverter) is
05H |Data overrange |between the minimum and maximum values of
corresponding register.

Parameter The current register is reamhly and cannot be written.
read-only
Unchangeable |When the inverter is in the running status, the current re
07H |parameterin |cannot be written. If necessary, please shut down the inv
running
Parameter The current register is protected by a password.
08H |protecton by
password

03H

06H

11.4Protocol Description
11.4.1Definition of inter-frame and intra-frame time interval

A complete MODBUS message contains not only the necessary data units, but also the
starting and ending tags. Thas, shown irFig. 1220 or Fig. 4-22, the idle level with a
transmission time of 3.5 characters or more is defined as the starting and ending tag. If there is
an idle level witha transmission time of more than 1.5 characters during message transmission,
the transmission will be deemed exceptional.

Specific starting/ending and exception intervals are related to the baud rate, as detailed
Table4-34. If the baud rate is 9600bps and the sampling period is 1ms, the starting and endin
time interval is the idle | evel of 4ms or
interval is the idle level in which the interval of data bits of érame is greater than or equal to
2ms (1.5710/9600=1.5682) and |less than 4m
equal to 1ms).

Table4-34 Correspondence between Time Interval and Baud RateLms)

Correspondenc .
. Starting and .
between Time Lo Exception
ending time |.
Interval and . interval Texception Remarks
interval
Baud Rate T (tagiee) (tadjus)
(tadjusFlmS) interval (ladjus
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The idle level of 3ms or less is allow
for a normal frame. When thdle leve
is 8ms or greater, it indicates the en
a frame of data.

The idle level of 1ms or less is allow
for a normal frame. When the idle le
is 4ms or greater, it indicates the en
a frame of data.

The idle level of lesshan 1ms i
allowed for a normal frame. When {
idle level is 2ms or greater, it indical
the end of a frame of data.

When an idle level of 1ms appears,
indicates the end of a frame.

4800 8 4

9600 4 2

19200 2 1

Higher 1 1

Framel Frame2 Frame3

Excep!
jonal Normal
B B B B B B B R frame
Atleast3.5 < 15characters Atleast3.5 .15 characters Ezcharacte?‘
characters characters characte

Fig. 4-22 Schematic Diagram of Normal and Exceptional Data Frames

11.4.2Data frame processing

Upon receiving a frame data, the system will first perform preprocessing to determine
whether it is a legal frame sent to this machine and check whbthéata is correct, followed
by final processing. If the received frame is not legal, the data will not be sent back. If the
received frame is legal but incorrect, the corresponding exceptional message frame will be se
back.

Legal frame: Meet the addie (local or broadcast) and length (not less than 3)
requirements.

Correct frame: It is a legal frame with a correct memory address. The memory content i
within the defined range and can be processed at present.
11.4.3Response delay

The response delay (deperglion the function code F10.04) is defined as the time interval
from the reception of valid data fraffle(data in the R®85 network, different from the

command sent by the keyboard) to data parsing and return. Since the starting and endi
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characters ardefined in the standard protocol, it is impossible to avoid response delay, at leas
fi 3-ch@racter time interval + 1 ms (chip stabilization time of 485 protogah)tdo . The s
minimum time interval is related to the baud rate. If the baud ra@€08bps, the minimum
response delay is 5ms (3.5110/9600+1=4.6434
If the communication data involves EEPROM operation, the time interval will be
longer.
[7]: Valid data frame:Sent by the external master station (not keyboard)isontiachine.
The function code, length and CRC of the data are coFigct4-23 shows the data sending
segment ngd, sending end segment{ty), 75176to-sending wait segment.&), data return
segment (wn), and 75178o-receiving wait segmentits).

< t

>
>t ot— £ [
€ tseng —>< twait 1 —P —— tretwr w

Fig. 4-23 Timing Parse Diagram of Complete Data Frame
11.4.4Communication timeout

The communication time intervalt is defined as the p@d from the previous reception of
valid data frames by the slave station (inverter) to next reception of valid data framess If
greater than the set time (depending on the function code F10.03; this function is invalid if set t
0), it will be regardd communication timeout.

1 2% 3 1#

Send Return Return Send Return B []

< At

»
g}

Fig. 4-24 485 Schematic Diagram of Network Link Data
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11.5Examples

1)Forward running of inverter

Send:01 41 70 0000 01 E6 C5

Return: 01 41 70 0000 01 E6 C5 (normal)
Return: 01 C1 04 70 53 (exaption, assuming a slave protection)

* |Frame header 03.5 characters (idl
1|Address 01|Address 01 |Address 01

2|Function code 41 |Function code 41 {Function code C1

3|Register address Hi 70|Register adress Hi 70 |Exception code |04 (assumption)
4|Register addredsn | 00|Register address Lo 00 [CRC check Lo 70

5|Register value Hi | 00|Register value Hi 00 |CRC check Hi 53

6|Register value Lo |01|Register value Lo 01

7|CRC check Lo E6|CRC check Lo E6

8|CRC check Hi C5|CRC check Hi C5

* | Tail 03.5 characters (idl

2)Free stop of inverter
Send:01 41 70 0000 07 66 C7
Return: 01 41 70 0000 07 66 C7 (normal)

Return: 01 C1 04 70 53 (exception, assuming a slave protection)

|

Frame header 03.5 characters (idl
1|Address 01|Address 01 |Address 01
2|Function code 41 |Function code 41 {Function code C1
3|Register address Hi 70|Register address Hi 70 |Exception code |04 (assumption)
4|Register address L¢ 00|Regiser address Lo 00 [CRC check Lo 70
5|Register value Hi | 00|Register value Hi 00 |CRC check Hi 53
6|Register value Lo |07|Register value Lo 07
7|CRC check Lo 66|CRC check Lo 66
8|CRC check Hi C7|CRC check Hi Cc7
* | Tail 03.5 characters (idl

3)Command word for change of set frequency (e.g. 50.00Hz/1388H) (F00.04=7)

Send:01 41 70 15 13 88 3B 97
Return: 01 41 70 15 13 88 3B 97 (normal)

Return: 01 C1 04 70 53 iexceition, assumini a slave iroteci‘on
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* |Frame header 03.5 characters (idl
1|Address 01|Address 01 |Address 01

2|Function code 41 |Function code 41 |Function code C1

3|Register address Hj 70|Register address Hi 70 |Exception code |04 (assumption)
4|Register address L¢ 15|Register address Lo 15 |CRC deck Lo 70

5|Register value Hi | 13|Register value Hi 13|CRC check Hi 53

6|Register value Lo |88|Register value Lo 88

7|CRC check Lo 3B|CRC check Lo 3B

8|CRC check Hi 97|CRC check Hi 97

*|Tall 03.5 characters (idl

1)Read the information of last protection (read the function codes F19.06-19.05)

Send:01 03 13 00 00 06 C1 4C
Return: 01 03 0C 00 11 00 00 00 00 01 2C 00 00 00 0053 5B (normal)

Return: 01 83 04 40 F3 iexceition, assumini a slave irotectioni

* |Frame header 03.5 characters (idl
1 [Address 01|Address 01|Address 01
2 |Function code 03|Function code 03|Function code (83
3 |Starting address H 13| Number of bytes 0C|Exception codq04 (assumption)
4 |Starting address L 00|Register value Hi (FLO0O) | 00|CRC check Lo|40
5 |Number (Hi) of | 00|Register value Lo (F19.00) | 11 |CRC check Hi|F3
registers
6 |Number (Lo) of |06|Register value Hi (F19.01) | 00
registers

7 |CRC check Lo C |Register value Lo (F19.01) | 00

8 |CRC check Hi 4 |Register value Hi (F1862) |00

9 Register value Lo (F19.02) | 00
10 Register value Hi (F19.03) | 01
111 Register value Lo (F19.03) | 2C
112 Register value Hi (F19.04) | 00
13 Register value Lo (F19.04) | 00
14| Register value Hi (F19.05) | 00
15| Register value Lo (F19.05) | 00
16 CRC check Lo 53
17] CRC check Hi 5B
* | Tail | 63.5 characters (idl

2)Check whether the line is connected.
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Send:01 08 00 00 AA 55 5E 94
Return: 01 08 00 00 AA 55 5E 94 (normal)
Return: 01 88 04 47 C3 (exception, assuming a slave protection)

* |Frame header 03.5 characters (idle
1 |Address 01 |Address 01 |Address 01

2 |Function 08 |Function 08 |Function code 88

3 |Subfunction code H| 00 | Subfunction code Hi 00 |Exception code 04 (assumption)

4 |Subfunction code L¢ 00 |Subfunction code Lo 00 [CRC check Lo a7

5 |Data Hi AA |Data Hi AA [CRC check Hi C3

6 |Data Lo 55 |Data Lo 55

7 |CRC check Lo 5E |CRC check Lo 5E

8 |CRC check Hi 94 |CRC check Hi 94

* | Tall 03.5 characters (idle

3)Change the carrier frequency (F00.23) to 4.0kHz.(use the function code 0x06 as such

function codes are expected to be stored in EEPROM after change)
Send:01 06 00 17 00 28 39 DO

Return: 01 06 00 17 00 28 39 DO (normal)
Return: 01 86 04 43 A3 (exception, assuming a slave protect)

* |Frame header 03.5 characters (idl
1 |Address 01|Address 01 |Address 01

2 |Function code 06 |Function code 06 |Function code 86

3 |Register address Hi | 00 |[Register address Hi | 00 |Exception code |04 (asumption)

4 |Register address Lo | 17 |Register address Lo | 17 |CRC check Lo |43

5 |Register value Hi 00 |Register value Hi 00 |CRC check Hi A3

6 |Register value Lo 28|Register value Lo 28

7 |CRC check Lo 39|CRC check Lo 39

8 |CRC check Hi DO|CRC check Hi DO

* | Tall 03.5 characters (idl
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