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PREFACE

YASKAWA's VS mini is such a small and simple
inverter; as easy as using a contactor. This instruction
manual describes installation, maintenance and

inspection, troubleshooting, and specifications of the
VS mini. Read this instruction manual thoroughly
before operation.

YASKAWA ELECTRIC CORPORATION

?

General Precautions

• Some drawings in this manual are shown with the protective cover or
shields removed, in order to describe detail with more clarity. Make

sure all covers and shields are replaced before operating this product.

• This manual may be modified when necessary because of improvement

of the product, modification, or changes in specifications.

Such modifications are denoted by a revised manual No.

• To order a copy of this manual, if your copy has been damaged or lost,
contact your YASKAWA representative.

• YASKAWA is not responsible for any modification of the product
made by the user, since that will void your guarantee.



NOTES FOR SAFE OPERATION

Read this instruction manual thoroughly before installation, operation,

maintenance or inspection of the VS mini. In this manual, NOTES FOR
SAFE OPERATION are classified as "WARNING" or "CAUTION".

lndicates, a potentially hazardous situation which, if not avoided, could
result in death or serious injury to personnel.

Indicates a potentially hazardous situation which, if not avoided, may result

in minor or moderate injury to personnel and d;amage to equipment.
It may also be used to alert against unsafe practices.

Even items described in _ may result in a vital accident in some
situations. In either case, follow these important notes.

O : These are steps to be taken to insure proper operation.

RECEIVING

/_ CAUTION
(Ref. page)

•" Do not install or operate any inverter which is damaged or
has missing parts.
Failure to observe this caution may result in personal injury or

equipment damage.- ....................................... 12



MOUNTING

/_ CAUTION

(Ref. page)

• Life the cabinet by the cooling fin. When moving the
unit, never lift by the plastic case or the terminal covers. |
Otherwise, the main unit may be dropped causing damage
to the unit.. ............................................. 14

• Mount the inverter on nonflammable material (i.e. metal).
Failure to observe this caution can result in a fire.. .............. 14

• When mounting units in an enclosure, install a fan or
other cooling device to keep the intake air temperature
below 122"F (50°C).
Overheating may cause a fire or damage to the unit.. ............ 15

• The VS mini generates heat. For effective cooling,
mount it vertically.
Refer to the figure in "Mounting Dimensions" on page15.

WIRING

Z_x WARNING

(Ref. page)

• Only commence wiring after verifying that the power
supply is turned OFF.
Failure to observe this warning can result in an electrical shock
or a fire.- ................................................ 16

• Wiring should be performed only by qualified personnel.
Failure to observe this warning can result in an electrical shock

or a fire.- ................................................ 16

• When wiring the emergency stop circuit, check the wiring
thoroughly before operation.
Failure to observe this warning can result in personal injury. • ..... 16



(Ref. page)

• Make sure to ground the ground terminal Q.
(Ground resistance : 100_ or less)
Failure to observe this warning can result in an electrical shock
or a fire., ................................................ 17

A'k CAUTION

(Ref. page)

• Verify that the inverter rated voltage coincides with the
AC power supply voltage. .
Failure to observe this caution can result in personalinjury
or a fire.

• Do not perform a withstand voltage test of the inverter.
It may cause semi-conductor elements to be damaged.

• To connect a braking resistor, braking resistor unit or
braking unit, follow the procedures described in
this manual.

Improper connection may causea fire.- ........................ 17
• Make sure to tighten terminal screws of the main circuit

and the control circuit.
Failure to observe this caution can result in a malfunction,

damage or a fire.- ......................................... 16

• Never connect the AC main circuit power supply to
output terminals U, V and W.
The inverter will be damaged and invalidate the
guarantee.. ................................. .............. 16

• Do not connect or disconnect wires or connectors

while power is applied to the circuit.
Failure to observe this caution c_/n result in personal injury.

• Do not change signals during operation.
The machine or the inverter may be damaged.

5
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OPERATION

/_ WARNING

(Ref. page)

• Only turn ON the input power supply after replacing
the digital operator/blank cover (optional) and switching
the dip switch. Do not remove the digital operator or
the covers while current is flowing.
Failure to observe this warning can result in an electrical shock.. - ••20

• Never operate the digital operator or the switches
when your hand is wet.
Failure to observe this warning can result in an electrical shock.

• Never touch the terminals while current is flowing, even
during stopping.
Failure to observe this warning can result in an electrical shock.

• When the fault retry function is selected, stand clear of
the inverter or the load, since it may restart suddenly
after being stopped.
(Construct machine system, so as to assure safety for personnel,
even if the inverter should restart.) Failure to observe this

warning can result in personal injury.. ........................ 38

• When continuous operation after power recovery is
selected, stand clear of the inverter or the load, since
it may restart suddenly after being stopped.
(Construct machine system, so as to assure safety for personnel,
even if the inverter should restart.) Failure to observe this

warning can result in personal injury.- ........................ 34

• Since the digital operator stop button can be disabled
by a function setting, install a separate emergency
stop switch.
Failure to observe this warning can result in personal injury.

• If an alarm is reset with the operation signal ON, the inverter
restarts automatically. Only reset the alarm after verifying
that the operation signal is OFF.
Failure to observe this warning can result in personal injury.. ...... 20
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Z_ CAUTION "

(Ref. page)

• Never touch the heatsink or'braking resistor since
the temperature is very high.
Failure to observe this caution can result in harmful burns

to the body.

• Since it is easy to change operation speed from low to
high speed, verify the safe working range Of the motor
and machine before operation.
Failure to observe this caution can result in personal injury

and machine damage.

• Install a holding brake separately if necessary.
Failure to observe this caution can result in personal injury.

• Do not change signals during operation.
The machine or the inverter may be damaged.

• All the constants of the inverter have been preset
at the factory. Do not change the settings unnecessarily.
The inverter may bedamaged.. • - ."........................... 20

MAINTENANCE AND INSPECTION

/_ WARNING
(Ref. page_

Never touch high-voltage terminals in the inverter.
Failure to observe this warning can result in an electrical shock ...... 59

Disconnect all power before performing maintenance
or inspection. Then wait at least one minute after
the power supply is disconnected and all LED's are
extinguished.
The capacitors are still chargecl and can be dangerous." ............ 59



WARNING

(Ref. page)

Do not perform withstand voltage test on any part
of the VS mini.

This electronic equipment uses semiconductors and is

vulnerable to high voltage.. ................................. 59

Only authorized personnel should be permitted to perform
maintenance, inspections or parts replacement.
[Remove all metalobjects (watches,bracelets,etc.)
before operation.[
(Use tools which are insulated againstelectrical shock.)
Failure to observe this warning can result in an electrical shock,. .... 59

/_ CAUTION

(Ref. page)

• The control PC board employs CMOS ICs.
Do not touch the CMOS elements.

They are easily damaged by static electricity.. .................. 59

• Do not connect or disconnect wires or connectors
while power is applied to the circuit.
Failure to observethis caution canresult in personal injury.. ....... 59

Others

wAaNING I
•Nevermodifytheproduct.

Failure to observe this warning can result in an electrical shock or

personal injury and will invalidate the guarantee.



WARNING LABEL
A warning label is displayed on the front cover of the inverter, as shown
below. Follow these inslructions when handling the inverter.

PLASTIC COOLINGFIN _ Digital operator JVOP-120
CASE /

,,A,OS\,ERM,NAL
IND_CAIOR_ COVER

_TERMINAL
COVERS

Warning Label

Z_ WARNING

May cause
electric shock.

• Disconnect all

power before

opening terminal
cover of unit. Wait
1 minute until DC

Bus capacitors

discharge.
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1. RECEIVING

After unpacking the VS mini, check the following :

Verify that the part numbers match your purchase order or packing slip.

a Check the unit for physical damage that may have occurred during

shipping.

If any part of VS mini is missing or damaged, call for service immediately.

• Checking the Name Plate

Japan Domestic Standards for Types of 3-phase,

200VAC, 0.13HP (0. IkW)

INVERTERMODEL_/" M3OEL: CIMR-XCJA20P1 SPEC: "_
INPUISPEC._| JJ'-_LfT:AC3PH ',',','2£0-230V50/60Hz 0.gA I

OUTPUTSPEC._ IOJTF'UT : AC 3 PH 0-230V0.3k.VA0.aA •

LOTN0. _/LOT N_" MASS 05k_l -- MASS
SERIAL"0 --LSERNO; P_G:__.J--PROM.0

CIMR --XCJA OP1

vS mini series 0Pt : O.13HP (0.1kW)

OP2 : 0.25HP (0.2kW)
Type to
J : Low-carrier type 1P5: 2HP (1.5kW)

B: Low-noise type "P" indicates a decima_point.

Specifications Voltage class

A : Japan domestic standards 2 : Three-phase, 20OV

E : European standards t3 : Single-/three-phase, 2OOV

A : Single-phase, 100V*

* Low-carrier type is not
provided for this class.



2. IDENTIFYING THE PARTS

PLASTIC COOLINGFIN Digital operator JVOP- 120

, CASE _._._

\ _ _ Usedfor settingor changing

STATUS \ TERMINAL constants.
INDICAiO.R,,_p_COVE R

NAMEPLATE Blank cover (optional)

In models with blank cover, the

blank cover is mounted in place

of the digital operator.
_TERMINAL

COVERS

TOP BoTr0M

terminal covers

_ }_.._-MAIN CIRCUIT TERMINAL BLOCK

[_! ,,:
I 1

or'n
Orn
rno

'x.j' _.....ICONTROL CIRCUITTERMINAL BLOCK
I_Z] _ L_....._MAIN CIRCUITTERMINAL BLOCK

GROUND TERMINAL (_)

13



3. MOUNTING

[] Choosing a Location to Mount the Inverter
Be sure the inverter is protected from the following conditions :

D Extreme cold and heat. Use only within the ambient temperature range :
14to122°F(-10to+50°C) I

t3 Rain, moisture.

[] Oil sprays, splashes

D Salt spray

o Direct sunlight. (Avoid using outdoors)

[] Corrosive gases (e.g. sulfurized gas) or liquids

D Dust or metallic particles in the air.

[] Physical shock vibration.

[] Magnetic noise. (Example : welding machines, power devices, etc.)

[] High humidity.

o Radioactive substances.

rnCombustibles : thinner, solvents, etc.

14
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4. WIRING

.. Wiring Instructions
(1) Connect the power supply wiring to terminals LI(R), N/L2(S) and L3(T)

on the main circuit input side (top of the inverter).

Inverter Power Supply Specifications

200V3-phase Inpul 1200VSingle-/3-phaseInpel PowerSupply Specification 100VSingle-phaseIflput
PowerSupply PrOduct PowerSupply Specificatiol

SpecificationProduct ICIMRoXC23E2_SZ3 Product
' CIMFI-XC--2_ ' CIMR-XC_a-- _

Connectto L1(R). 3-phase input :Connectto LI(R), N/L2(S),L3(T) Connectto LI(R), N/L2.(5)
N/L2(S).L3(1) Single-phaseinput :Connectto LI(R), N/L2(S)

(2) Connect the motor wiring to terminals U, V and W on the main circuit
output side (bottom of the inverter).

(3) Separate the inverter wiring from the motor wiring - 328ft (100m) max.
If the wiring distance between inverter and motor is long, reduce the
inverter carrier frequency. For details, refer to "Reducing motor noise

or leakage current (n37)" on page 42.

(4) Control wiring must be less than 164fl(5om) in length and separate from
the power wiring. Use twisted-pair shielded wire when inputting the
frequency signal externally.

" Wire and Terminal Screw Sizes

Wire
Circuit Model Terminal Symbol 3o'e_ Size

mEn2 _WG Type

CIMR-XC_7 :_,S, T, 81, [32,
_ZIZIT_I 0.75 to 2 18to 14 600Vvinyl-

Vlain (Ja_qn use) J, V, W, (_ M3,5 sheathed mrtOOVsing_phase:_ qgOVsing_-pt_ase wire or
Circuit CIMR-X_ZI _1, N/L2.,L3, B1. B2 } equivalentE/ISl-[I 1.25Io2 16to14

(F_uropeuse J,V,W,

_F. SR, $1. $2, $3, twisted :0,5 to 075 Twisted : 20 to t8
3C, FS, FR, FC, AM, _hielded

._,ontrolCommon 5ingle: O.Sto t25 Single :201o 16
2ircuit to all a.C, PA, PC -- wire or

models Fwisted:05 to t25 Twisted: 20to 16 equivalent
VIA, MB, MC

3ingle :05 to 125 Single:20 to 16

16



• Wiring the Main Circuit

MCCB or

ground fault II [dll

interrupter. _

• Main circuit inout dower suoplv _ _• Brakin_ resistor connection

C ..... t thep ...... pply wiring I[_[_ ,ootiona,)
to input terminals LI(R), N/L2(S) i_--_1[_ To connect the braking resistor. •
and L3(T) ILl(R). N/L2(S) for I I][30 cut the protector on terminals

.... / IIOIE]dO 9
s,ngle-ph .... peclflcat ,..... , 1o_ BI and B_.

Never connect them to U. V. W. __ "xTZT" To protect the braking resistor

BI orB2. _ from overheating, install a

Otherwise the inverter may be _ Ibermal overload3relay between

damaged. _ III the braking resist .... d the
• / ill inverter. This provides a

• Groundm_ (Use _round r_""-.,.--..._ _ sequence which shuts off the
terminal(_) III _ " w
............. III \ p..... pply. by a tb.... I

G .... d resist ..... hould be III \ relay trip contact.

100f_ or I.... III \ Use thi..... proced .... hen

. .... g....d,hevsmi.ii. III \ ......,_.gabra._ngresistor

....... ith weldingm_chi.... III \.nit.
motors, or other electrical equip- III

..... Ill _ .Invert .... tout

Wh ........ tVSminiunit .... II1_ c.....t the motor term,na,s ,o

used side by side. ground each |1_ U. V, W.
unit as shown in examples (a) or _""_"

(b) below. Do not loop the

ground wires as shown in

example (c).

(3 (3 X

(a) (b) (C)

Wirino the main circuit terminals

Connect with a Phillips (plus) screwdriver. 17



• Wiring the Control Circuit
Terminal functions described below are based on factory settings.

/ 0 0 0.0 0 0 0

LT#T P,OTO_OU_LE,

CONTACT OUTPUT,OUTPUTOURING IOLOLOIoIoIoIoI
I_ I'_ I& I=_I '=sIN I'=cI

refer ..... II _ _ I[_IT I_, IFor details, to "Standard PRWAR_-T• . u u/,mEn,/FAOtT|I FREQUENCYSETTING
Wiring" on page 68. RUN/STOPI_JREstr_I I VOLUMERESISTOR

Wirino the control circuit terminals

t Screwdriver blade width

//0.098io._n_x0.016 in. _mm)

(0.4 ram)

In,sen the wire into the lower part of the terminal block and connect it tightly
with a screwdriver.

0.22in.
(5.5mm

"_-_- Wire sheath strip length must be 0.22in. (5.5mm).

Open the control circuit terminal cover and verify that the strip length is

0.22in. (5.5mm).

SCALE

TERMINAL BLOCK _/

L
18



• Wiring Inspection

After completing wiring, check the following :

[] Wiring is proper.

[] Wire clippings or screws are not left in the unit.

[] Screws are securely tightened.

[] Bare wire in the terminal does not contact other terminals.

O
If the FWD (REV) run command is given during the operation mode
(MODE = 1, 3 or 5) from the control circuit terminal, the motor will starl

automatically after the main circuit input power supply is turned ON.

19



5. OPERATING THE INVERTER

• Test Run

The inverter operates by setting the frequency (speed).

There are two types of operation modes for the VS mini :

(_) Run command from the digital operator.

(_) Run command from the control circuit terminal.

Prior to shipping, the drive is set up to receive run command and frequency

reference from the operator. Below are instructions for running the VS mini

using the digital operator. For instructions on using the control circuit

terminals, refer to MODE description on page 26,

Operator t 2-LED Status Indicator
Operation Steps Display Displa_ LED

1)TurnON thepowersupply. 6.0 _ lights. RUN
Frequencyreference(6,0Hz)is ALARM •

displayed. {Operatk3nready)

(2)_ {_ pzpzpzIRUN ;,_-
Inverterrunsat6,0Hz. _ ALARM •The moto_ rotates in a

c_ountercleckwisedirectk3o(FWDrun), LED'srotate in (Normaloperation)
whenviewedfromoppos_edriveend. directionof

(3)Press _ to stop 6.0 mote,'.
mot_ rotation.

Status indicator lamp -,'_- ; ON _ : Blinking • : OFF

Operation Check Points

o Motor rotates smoothly.

c1Motor rotates in the correct direction.

D Motor does not have abnormal vibration or noise.

u Acceleration or deceleration is smooth.

Current matching the load flows.

O Status indicator LED's and digital operator display are correct.



• Operating the Digital Operator

All functions of tl_e VS mini are set by the digital operator. Below are

descriptions of the display and keypad sections.

Display section } constant data display --
Function display LED's
LED switches to another function
each time _ is pressed.
The displayed data can be changed.

bPeteSs_° switch .'"_i-__ _ Press to enter the constant data.

12-function LED's. I I I .... II I I I (Displays the constant data when

Press to increase _ _ I I selecting constant no. bYrPR_ q

constant no./data II I IIv ,Eo
value. II _ _ II " Pressto decrease constant

Press to run _ .u, j _no./data value.

the motor [,l_'_'°""_*"_l J _ Press to stop the motor.
(Press to reset at faults.)

I I FREF FOUT lOUT

--requency reference Output frequency Output current
I setting/monitoring monilor monitor

Green F/R
ACC DEC OperatorRUN

Accel time Decel time commandFWD/lqE_
selection

i FBAS

FMAX VMAX Max. voltage oulpul
Max.frequency Max.voltage frequency(base frequency)

Red THR
Electronic thermal MODE PRGM
referencecurrent Operationmode Constantno./data

CMotor rated current) selection

21



Description of Status Indicator LED's

There are two LED's on the upper left section of the face of the VS mini.

The inverter status is indicated by various combinations of ON, BLINKING

and OFF LED's.

-,_,-: ON ,",6,:BLINKING • : OFF

1

R°NF1 'G+'+
ALARM _ (Red) • (DuringStop) NormalOpera,on

For the details on how the status indicator LED's function at inverter faults,

refer to Section 8 "FAULT DIAGNOSIS AND CORRECTIVE ACTIONS"

on page 60. If a fault occurs, the ALARM LED lights.

O
The fault can be reset by turning ON the fault reset signal (or depressing

_ key on the digital operator) with the operation signal OFF or by

turning OFF the power supply. If the operation signal is ON, the fault

cannot be reset by the fault reset signal.

22



• LED Description
By pressing _ on the digital operator, each of the function LED's can be
selected.

The following flowchart describes each function LED.

Frequency referencesetting/monitor (Hz)_ Sets VS mini operation speed.

Output frequency monitor (Hz)
Displays frequency that VS mini is currently If the VS mini loses

outputting, power while in one
Setting disabled, of these modes, it

_ will return to this
mode once power is

_ Output current monitor (A)Displays current that VS mini is currently restored.
, , , outpu_ing.

Setting d_sabled.

_ Acceleration time (sec) FREQ.Sets the time needed for the motor to I
i , _ accelerate to the maximum output Ifrequency from the stopped status. MAX. ---

OUTPUT

Sets the time needed for the motor to stop RUN
from the maximum output frequency COMMAND_

"''_ FWD/REV run selection
Sets the motor rotation direction when
runcommand isgivenby the digitaloperator.
For- (forward run) = t-E_ (reverse run)

23



I
'_ I Sets V/f pattern

Maximum output frequency (Hz) which matches

_ _ Sets the maximum output frequency, the motor

t _ characteristicsaccording to

_ Maximum voltage (V) I FMAX, VMAX I

Sets the maximum voltage that VS mini and FBAS.
' outputs. (Motor rated voltage setting)

VOLTAGE

VMAX................... ,

Setting _ Maximum v°ltage °utput frequency (Hz) I i i

J _ Sets frequency when the maximum
enabled voltage is output. (Base frequency)

only __ _ FREQfduring - ,"_.. Fe_s_MAk
StOp. _

'] Electronic thermal reference current (A)
a _ Sets motor rated current. The following

table shows the standard set value for

each capacity. When the applicable
motor rated current value differs from
the value listed below, change the set
value. When set to O.OA,motor overload
protection will not be activated.

VS mini Model 20P12020=220P4I20P721P5

CIMR-XC_!AL._] BOP _((,_ BOPz BOP7CIMR-XC -;E C_ AOP: AOPz _,0P7

Max. App,icable 0.12 l(0c_250.5 1 2
Motor Output HP(kV_ (0.1;,.__, (0.4} 0.,'5:1.5)i

Motor Current 0.6 1.1 1.9 3.3 6.2 ]Factory Setting (A)

1
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Operation mode selectionSelects whether operation is performed
by accessing the digital operator or the
control circuit terminals. The table below
shows a description of the possible
values for this function. For details of
each value, refer to page 26.

. I
Setting Run Command Frequency Reference

Operator
0 Operator (FrequencyReference1

Setting ControlCircuit Operator
enabled 1 TerminalSF,SR(FrequencyReference1
only ControlCircuitTerminal
during 2 Operator FR(Voltageinput)
stop. Control Circuit Contro Circuit Termlna

3 Terminal SF. SR FR (Vdtage input)
ControlCircuitTerminal

4 Operator FR (Current input)
Control Circuil Con_ol Circuit Terminal

5 Terminal SF. SR FR (Current input)

'_ Constant No./data

Set or change the data by using constant no
' (Refer to page 29 end after.)

Return to['_'_

25



Detailed Description of @ (Operation Mode Selection)

Setting : 0

._._ /,,7 _ Give RUN/STOP command and set
I I#11 _'. frequency by operating the digital
I 18gll_ operator.

I Use r_] to alternate between

[ I FWD/REY run. I

Setting : 1

• I I_"_ll Use the digital operator keys to set
FWDRUNtSTOP_ sF _[_e.--.--- thefrequency.
REV£UNtSTOP[ -- I_ I

1_ [ ] Use the switch connected to the
control circuit terminal to alternatebetween RUN/STOP and PWD/REV
run.

Setting : 2 ___%__.,v_,_ _ Give RUN/STOP command by
-- " I I1_11 _ _ operating the digital operator.

FREQ __S _1. Use [] to alternate between

SETTfNG'q__ ]IFC II FWD/REV run.
T frequency by analog voltage

Set

signal [0-100% (max. frequency)/
O-IOV] from the control circuit
terminal.

Seit"ing ,J__ ,, Use the switch connected, to the_ control cLrcult terminal to alternate
FWD£UNtSTOPJ---_c'_"_SF - I between RUN/STOP and FWD/REV

..L'_'----_ FS [ Set frequency by analog voltage
FREQ. signal [0-100% (max. frequency)/
SETTINGL_'_'-_--_cR _ I O-lOV] from the control circuit

' ' terminal.

Note : To sel fiequency rel_rence with a volume resistor, it will be 100% al rotation ratio of
g0%. To set fiequency reference to le0% at rotation ratio of 100%, set constant n39
(frequency referencegain) to approx. 1.2.

Setting : 4 or 5
For details, refer to "Setting Frequency by Current Reference Input" on page 50.
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• Simple Data Setting

• By using the function LED's on the digital operator, simple accel/decel

operation of the VS mini is possible.

Following is an example in which the function LED's are used to set

frequency reference, acceleration time, deceleration time, and motor
direction.

Operator 12-LED StatusIndicator
OperationSteps Dmsplay Display LED

1.TurnONthepowersupply. 6.0 _ RUN _)
,,_ ALARM •

2. Set frequency.

Press_ to moveto r_. 6.0

3. Press{_] to display60.0. 60.0
(Blinking)

4.Press_. 60.0

5. Settheacoelerationtime. 10.0 '_
Press_ to movetol-A"_ . _,,,

6. Press[_] to display15.0.' 15.0
(Blinking)

7. Press[E_-_. 15.0

8. Set thedecelerationtime.

Press_ to move[-E)-E-C"}. 10.0 _, ,

9. Press[_ to display5.0. 5.0
(Blinking)

10.Press_. 5.0

11.Monitoroutputfrequency.
Press{'_ffEIto movetoi'r_--O_. 0.0 rULe,,,

27



Operator 12-LED StatusIndicator
Opera,onSteps Display Display LED

_2.Pre_. 60.0 _ RUN -_-The motoracceleratesto 60Hz in ALARM •
15 seconds.

13.Press_ to stopthemotor. 0.0 RUN ,6
Themotordeceleratesto stopin5 ALARM •
seconds.

14.Rotatethemotorin reversedirects. !

1 N_W_ tcla_ _ rn_r
• in reverse in applications

wherereverserunis

n_ allowed. , ,

15.Press_ or [_ to displayr-E_ rE_
(Blinking)

16.Press_'_"_. r'E_

17.Press[_. _ RUN -.',_-
Reverserunstarts. ALARM •

18.Press R_E_ tostopthe motor. RUN 0
,ALARM II
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6. PROGRAMMING FEATURES
Factory settings of the constants are shown as [-""] in the tables.

• Constant Set-up and Initialization

[ Constant selection/initialization (nO1) I

The following table describes the data which can be set or read when nO1 is
set.

Constant that Constant that
Setting can be set can be referred

0 n01 n01ton69Constantwritedisable

I nO1to n60 nO1to n69

2 to 7 Not used (disabled)
8 Initialize
9 Initialize (3owire sequence)*

Constant Initialization

* Refer to page 47.

O- E¢'¢" ,, on the LED display for one second and the set data returns Io itsappears

initial values in the following cases :

(I) The set values of input terminal function selection 1,2 and 3 (nO6, n07 and nO8)are the
same.

(2) If thefollowing conditions are not satisfied in the torquepattern_setting(V/f pattern setting) :
Max. output frequency (n24) > Max. voltage output frequency (n26)

> Mid. output frequency (n27)
> Min. output frequency (n29)

For details, refer to "Adjusting torque according Io application" (V/f pattern setting) on page
51.

(3) If the following condilions are not satisfied in the Jump frequency setting :
Jump frequency 3 (n58) < Jump frequency 2 (n57)

< Jump frequency I (n56)

(4) If Frequency reference lower limit'(n42) < Frequency reference upper limit (n41)
a(5) If Electronic thermal referencecurrent (n3 I) < 120_/oof inverter rated currenl

(6) If the following is set when reverse run prohibit is set (n05=l) :
Reverserun is set by function LED["_"] or by FWD/REV run selection (nO4).
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• Setting Operation Conditions

I Reverse run prohibit (nO5) I

"Reverse run disabled" setting does not accept a reverse run command from

the control circuit terminal or digital operator. This setting is used for

applications where a reverse run command can cause problems.

Setting Description

0 Reverse run enabled.

1 Reverse run disabled.

I Multi-step speed selection I

By combining frequency reference and input terminal function selections.

up to 8 steps of speed can be set.

8-step speed change

n02=l (operation mode selection ) n06=4 (Multi-function contact input terminal)

n l l=25.0Hz n07=5 (Multi-function contadt input terminal)

n 12=30.0Hz n08=6 (Multi-function contact input terminal)

n 13=35.0Hz n43=1 (Terminal FR function selection)

n 14=40.0Hz

n 15=45.0Hz
_D

n16=50.OHz /RUN/STOP o-o _SFn 17=55.0Hz

{REVRUNISTOP0"_0_-_-_ SRn18=60.OHz MULTI-STEP
ISPEEDREF 1 5--'-_ S11 MULTI-STEP

SPEED REF. 2
MULTI-STEP_0._-_ S2

SPEEDREF3 o-'-o.---_ S3SC

FS

I FAULTRESET_-_ " F R

i_ Whenn02 is set at 3, 4 5,
or

frequency reference I (n I 1)
becomes disabled. To output
a reference from control circuit
terminal FR, set n43 to 0.
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(n I_ _ 0Hz

FREQUENCY
REFERENCE

/
FWD(REV) ON/

RUN/STOP I 1MULTI-STEP
SPEEDREF. 1 _ ON I
(TERMINAL $1) I

iMULTI-STEP ON ON
SPEED REF. 2
ITERMINAL S2)
MULTI-STEP
SPEED REF. 3
(TERMINAL S3)

ACCELIDECELTIMESELECTION
ACCELTIME n20 n22 n20

DECEL TIME n21 I n2'3 t n21

Multi-step speed reference 3 is used in common with accel/decel time
selection. When multi-step speed reference 3 is turned OFF, accel/decel
time I (n20, 21) is selected. When it is turned ON, accel/decel time 2 (n22,
23) is selected.

{ Operating at low speed [

By inputting a jog command and then a forward (reverse) run command,

operation is enabled at the jog frequency set in hi9. When multi-step speed
references 1, 2 or 3 are input simultaneously with the jog command, the jog

command has priority.

Name Constant No. Setting

Jog frequency reference 19 Factory setting : 6.0Hz

Jog command 6, 7, 8 Set to "7" for any constant.

31



Adjusting frequency setting signal I

When the frequency reference is output by

FREQUENCY analog input of control circuit terminals FR
REFERENCE and FC, the relation between analog voltage

and frequency reference can be set.MAX,
OUTPUT l
FREQUENCY................................_ • Frequency reference gain (n39)

MAX The analog input voltage value for the
OUTPUT maximum output frequency (n24) can be set
FREOUENCYI
BIAS ,F" in units of 0.01 times.

xT_ _ Factory setting : 1,000V IOVxGAIN
14mA) (20mA) •Frequency reference bias (n40)

( ) indicateswhencuo-ent
reference input isse/ecled. The frequency reference provided when

analog input is OV (4mA) can be set in units
of 1%.

(n24: Maximum output frequency = 100%)
Factory setting: 0%

Gain : Outputs 100% (max. output frequency : [_A-X], n24) at [_V.

t:_ n39 = [_V
I0V

Bias : Outputs [_% (ratio to max, output frequency) at 0V.

_vn40= [_%

Typical Setting

(_At0to5Vinput (_) To operate the inverter with
frequency reference of 50% to

100% at 0 to 10V input

MAX.OUTPUT_ MAX.OUTPUT_

(100%) 1 _i FREQUENCY

0V 5V 10V

0V 10V

Gain : Constan't n39=0.50 Gain : Constant n39=1.00
Bias : Constant n40=0 Bias : Constant n40=50
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I Adjusting frequency upper and lower limits I

• Frequency reference upper limit (n41)
Sets the upper limit of the frequency reference
in units of 1%.

(n24: Maximum output frequency = 100%)

...............................:_ Factory setting: 100%
....." i FREn ENCY"Frequency reference lower limit (n42)

INTERNAL _ UPPEULIMIT Sets the lower limit of the frequency reference
FREQUENCY[ J i (n4l) in units of I%.

REFERENCEW_P_CMYIT (n24: Maximum output frequency = 100%)
• J../ (n421 i When operating at frequency reference O,
,SET FREOUENCYREFERENCE operation is continued at the frequency

reference lower limit.

However, when frequency lower limit is set to
less than the minimum output frequency
(n29), operation is not performed.
Factory setting: 0%

I Using two accel/decel times J

DECEL

[ ACCEL TIME, 1" ACCE/ TDIEMCEEk2.
/TIME 1 tnzIj TIME 2 m231 -

OUTPUT |(n20) _ J ,(n22) _" DECEL
FREQUENCY| k / \ "_ TIME 1"

/ / 'V'.
FORWARD [ ONi
(REVERSE) /

RUNCOMMAND "i iACCEL/DECEL

TIMESELECTION I ON I(TERMINAL $I, $2 or $3)

* When "decclcration to a stop" is selected (n03 : 0).

By setting input terminal fimction selection (n06, 07 or 08) to "8 (accel/decel time

select)", accel/decel time is selected by turning ON/OFF the accel/decel time
select (terminal SI. $2 or $3).

At OFF : n20 (accel time I)

n21 (decel time I)

At ON : n22 (accel time 2)

n23 (decel time 2)
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No. Name Unit Setting range Initialsetting

n20 Accel time 1 0.ts 0.0 to g99s 10.0s

n21 Decel time 1 0,1s 0.0 to 999s 10.Os

n22 Accel time 2 0.1s 0.0 to 999s 10.0s

n23 I Decel time 2 0.1s 0.0 to gPgs 10.0s

• Accel time

Set the time needed for output frequency to reach 100% from 0%.

• Decel time

Set the time needed for output frequency to reach 0% from I00%.

Automatic restart after momentary [
power loss (n36) I

When momentary power loss occurs, operation restarts automatically.

Setting Description

0 Continuous operation after momentary power loss
not provided.
Continuous operation after power recovery within

1" 0.5 second

Continuous operation after power recovery (Fauit
2"I" output not provided)

* Hold the operation command to continue the operation after recovery from a momentary
power loss.

t When 2 is selected, operation restarts if power supply "_ollagereaches its normal level.
No fault signal is output.

Soft-start characteristics (n49) I

To prevent shock at machine start/stop, accel/deeel can be performed in S-

curve pattern.

Setting S-curve characteristic time •
0 S-curve characteristic not provided II

1 0.2second

2 0.5second

3 1.0second

Note : S-curve characteristic time is the time from accel/decel rate 0 to a regular accel/decel
rate determined by the set accel/decel time.
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FREQUENCY [

REFERENCE! - /OUTPUT
! / FREQUENCY ' -
i ,,1/

OUTPUT ! /!

FREQUENCY'_.,,,,_/ i TIME', i
I

S-CUIqVE CHARACTERISTIC TIME ITsc)

The following time chart shows FWD/REV run switching at deceleration to

a stop.

FORWARDRUNCOMMAND-_ I.
REVERSERUNCOMMAND I {i !

ACCELER'ATION,._DECELERATION! DCINJECTIONBRAKING
• _ \%_N. OUTPUTFRE(}UENCYTn_MEATSTO..'_...... _ °29 ,

OUTPUTFREQUENCYMIN OUTPUT _" ', ,,r., .

S-curve charactedsti___ECEkERATlO N

I Torque detection I

If an excessive load is applied to the machine, output current increase can be

detected to output alarm signals to muhi-function output terminals MA, MB
and PA.

To output an overtorque detection signal, set output terminal function

selection n09 or nlO to "overtorquc detection" (setting: 6).

MOTOR CURRENT

n51t-_ TIMEMULTI-FUNCTION OUTPUT SIGNAL
IOVERTORQUE DETECTION SIGNAL)

TERMI.ALMAMSPA
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• Overtorque detection function selection (n50)

Setting Description

0 Overtorque detection not provided
Detected during constant-speed running,

1 and operation continues after detection.

2 Detected during constant-speed running,
and operation stops during detection.
Detected during running,

3 and operation continues after detection.
Detected during running,

4 and operation stops during detection.

(1) To detect overtorque at accel/deeel, set to 3 or 4.

(2) To continue the operation after overtorque detection, set to 1 or 3.

During detection, the operator displays "_/_ 3" alarm (blinking).

(3) To halt the inverter by a fault at overtorque detection, set to 2 or 4. At

detection, the operator displays ",rag.. 3" fault (ON).

• Overtorque detection level (n51)

Sets the overtorque detection current level in units of 1%. (Inverter rated

current = 100%)

Factory setting: 160%

• Overtorque detection time (n52)

If the time when motor current exceeds the overtorque detection level

(n51) is longer than overtorque detection time (n52), the overtorque

detection function operates.
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[ Frequency detection (n53) I

Effective when output terminal function selections nO9 or nlO are set to

"frequency detection" (setting: 4 or 5). "Frequency detection" turns ON

when output frequency is higher or lower than the frequency detection level
(n53).

• Frequency detection (Output frequency > Frequency detection level)
(Set n09 or nl0 to "4".)

RELEASE
WIDTH

FREQUENCYDETECTION J \- 2Hz
LEVEL,Hzl (n53) /_,V,Z ....

OUTPUT _./ i i
FREQUENCY i i

. i i
FREQUENCYDETECTION
SIGNAL

• Frequency detection (Output frequency < Frequency detection level)

(Set n09 or nlO to "'5"'.)

RELEASE
WIDTH /-'_N FREQUENCY
+ 2Hz / \ DETECTION

..... Z]I:_,_. .............. "_. LEVEL [Hz]
OUTPUT ._.--/i i (x_ 3)

FREQUENCY i iFREQUENCY

DETECTION0-_ IONSIGNAL
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I Jump frequencies (n56 to n59) .]

This function allows the prohibition or "jumping" of critical frequencies so

that the motor can operate without resonance caused by machine systems.

This function is also used for dead band control. Setting the value to 0.0Hz

disables this function.

Set prohibited frequency l, 2 or 3 as follows :

OUTPUT FREQUENCY

ns7 ' ' ! n56 _'n57> n58

._ , It this condition is not satisfied

/ y-_.,9 the inverter displays Et-t- for
,,fl !.__ ns9 one minute and restores the

It/ _,t.t,_ n data to original settings.
FREQUENCYREFERENCE

Continuing operation by automatic
fault reset (n60)

Sets the inverter to restart and reset fault detection after a fault occurs.

The number of self-diagnosis and retry attempts can be set at n60 up to 10.

The inverter will automatically restart after the following faults occur :

• OC (overcurrent)

• OV (overvoltage)

The number of retry attempts are cleared to 0 in the following cases :

( 1) If no other fault occurs within 10 minutes after retry

(2) When the fault reset signal is ON after the fault is detected

(3) Power supply is turned OFF
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Operating coasting motor without trip I

To operate coasting motor without trip, use the,speed search command or

DC injection braking at start.

• Speed search command

Restarts a coasting motor without stopping it. This funciion enables

smooth switching between motor commercial power supply operation and

inverter'operation.

Set input terminal function selection (n06, 07 or 08) to "1 I'" (search

command from maximum output frequency) or "12" (search command

from set frequency).

Build a sequence so that FWD (REV) run command is input at the same
time as the search command or after the search command. If the run

command is input before the search command, the search command

becomes disabled.

Time chart at search command input

EWD(REV)RUNCOMMAND _ _"

SEARCHCOMMAND _ AGREED SPEED
MAX.OUTPUTFREQUENCYOR lI DETECTION

FREQUENCYREFERENCEAT , , j_

RUNCOMMANDINPUT II

OUTPUT FREQUENCY i __

MIN. BASEBLOCK I SPEED SEAI_CH OPERATION
TIME I 'I

• DC injection braking at start (n46, n48)

Restarts a coasting motor after stopping it. Set the DC injection braking

time at start in n48 in units of O. I second. Set DC injection braking current

in n46 in units of I% (inverter rated current =100%). When the setting of

n48 is "0", DC injection braking is not performed and acceleration starts

from the minimum output frequency.

n29 _--
MIN. OUTPUT /

FREOUEN____

i. i
n48

• DC INJECTION BRAKING
' TIMEATSTART 39



I Holding accel/decel temporarily }

To hold acceleration or deceleration, input accel/decel hold command. The

output frequency is maintained when 1he accel/decel hold command is input

during acceleration or deceleration.

The stop command releases the accel/decel hold and the operation ramps to

stop.

Set input terminal function selection (n06, 07 or 08) to 13 (accel/decel hold

command).

Time chart at accet/decel hold command input

FWD(REV) • o_
RUNCOMMANDi' r'_

ACCEL/DECEL i ' _HOLD COMMAND I j I

I I I I /_ !\!
FREQUENCY.....4} I _ i I" I_, [ I

REFERENCE I I _ ! _.------- _ iO TPUT_L/ :i
FREQUENCYFREQUENCY
AGREED
SIGNAL

Note : Whenthe FWD (REV) run command is input alongwith the accel/decel hold command,
Ihe motor does nol operate. However, when frequency reference tower limit (n42) is set
greater than or equal to minimum output frequency (n29), the motor operates al
#equency reference Io'_er limit (n42).
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[Using frequency meter or ammeter (n44)]

Selects to output either output frequency or output current to analog output

tenninals AM-AC for monitoring.

Setting Description

O Output frequency

1 Output current

In initial setting, analog voltage of approx. 3V is output when outputfrequency
(output current) is 100%.

_FREOUENCY METER OUTPUT FREOUENCY_

(OUTPUTCURRENT)T-"/Analog monitorgain
AM lOO% canbeset byn45.

L/AC

0 3V 10V

ANALOG OUTPUT

Calibrating frequency meter or
ammeter (n45)

Used to adjust analog output gain.

FACTORYSETTING
OUTPUT EREOUENCY {n45 = 0.30),OUTPUTCURRENT,,

• ÷ _ 100%'.-._il ...._ n45= 1.00

3V IOV
ANALOG OUTPUT

Set the analog output voltage at 100% of output frequency (output current).

Frequency meter displays 0 to 60Hz at 0 to 3V.

n45 Settin_
10V × 0.30 _ =3V

Output frequency becomes
100% at this value.
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I Reducing motor noise or leakage current (n37) J

Sets inverter output transistor switching frequency (carrier frequency).

Setting Carrier trequency (kHz) Metallic noise Noise and current
from motor leakage

1 2.5

2 5.0 Higher Smaller

3 7.5 _ I
4 10.0

Not
5 12.5 audible Larger

6 15.0

Note : n37 setting

Low-carrier type: 1 (fixed)

Low-noisetype: setting range: I to 6*, factory setdng: 4

* Setting range is l to 4 for software version No. NSP600101 or before.

O
1. Reduce continuous output current for changing the carrier frequency to 5

or6.

Carrier Frequency Maximum Continuous Output CurrentSet Value

1 to 4 Up to 100% of inverter rated output current

5, 6 Up to 90% of inverter rated output current

2. Wiring Distance between Inverter and Motor

If the wiring distance between inverter and motor is long, reduce the

inverter carrier frequency as described below.

|Wiring Distance between
Inverter and Motor Up to 30m Up to 5Om Up to 100m More than 100rr •

Carrier Frequency 15kHz or less 10kHz or less 5kHz or less 2.5kHz

(Setvalue ofconstant n37) (6) (4) (2) (1)
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Operator stop key selection (n61)* ]

Selects processing when STOP key is depressed during operation from
control circuit terminal.

Setting Description

0 STOP key effective when running from terminals.
When STOP key is depressed, the inverter stops according to the
setting of constant nO3. At this time, the digital operator displays
"SI-F'" alarm (blinking). This stop command is held in the inverter
until both forward and reverse run commands are open.

1 STOP key ineffective when running from terminals.

* Not provided for softwareversion No. NSP600101 or before.
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• Selecting Stopping Method

I Selecting stopping method (nO3) I

Selects the stopping method suitable for application.

,Setting Description

0 Deceleration to stop I
1 I Coast to stop

• Deceleration to stop

Example when accel/decel lime I is selected

ACCEL DECELTIME1 MIN.OUTPUT
OUTPUT TIME! OECEL In2) FREQUENCY \
FREQUENCYI!n201 ,TIMEI / (FREQUENCYAT

In21) . _J OCINJECTIONBRAKINGCINGiI n29ST'RT'
! TIME (FACTORYSETTING:I,SHzI

DC INJECTION BRAKING
FWD (REVI_ ONBUN TIMEATSTOP(n47I
COMMAND (FACTORYSETTING:0.5s)

Upon removal of the FWD (REV) run command, the motor decelerates at

the decel rate determined by the time set to decel time 1 (n21) and DC

injection braking is applied immediately before stop. If the decel time is

short or the load inertia is large, overvohage (OV) fault may occur at

deceleration. In this case, increase the decel time or install a optional
braking resistor.

Braking torque : Without braking resistor : Approx. 20% torque of motor rating

With braking resistor: Approx. 150% torque of motor
rating
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• Coast to stop

Example when accel/decel time 1 is selected

I ACCEL DECEL
OL}TPUT hTIME) TIME 1
FREQUENCY(n2(]) (n21) COASTTO

. .,,.. joe
i TIMEFWD (REV)

RUNCOMMAND l ON

Upon removal of the J_WD (REV) run command, the motor starts coasting.

I Applying DC injection braking J

• DC injection braking current (n46)

Sets DC injection braking current in units of 1%. (Inverter rated current=100%)

• DC injection braking time at stop (n47)

Sets the DC injection braking time at stopping in units of 0.1 second.

When the setting of n44 is 0, DC injection braking is not perfon_ned but

inverter output is shut OFF at the timing of DC injection braking start.

n29
OUTPUT \

FR EOU ENC.Y.._

n47
DC INJECTION BRAKING
TIME AT STOP

When coasting to a stop is specified in stopping method selection (no3), DC

injection braking at stop does not operate.
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• Building Interface Circuits with External Devices

I Using input signals (n06, n07, n08) I

Multi-function input terminal S l, $2 and $3 functions can be changed when

necessary by setting constants n06, n07 and n08, respectively. The same

value cannot be set to different constant setting.

• Terminal S I function: Set to n06

• Terminal $2 function: Set to n07

• Terminal $3 function: Set to n08

Setting Name Description Ref,
IFWD/REV run command

0 1(3-wiresequence selection) Setting enabledonly for n06 47
1 Faultreset -- --

2 External fault (NO contact input) Inverterstops by external fault
signal input. Digita_ operator --

3 IExternal fault (NC contact input) display is"EF[3*".

4 _Multi-step speed reference 1

5 _Multi-stepspeed reference 2 -- 30

6 ,Multi-step speed reference 3
7 JOGcommand -- 31

8 ,Accel/deceltime select -- 33
External baseblock

9 (NO contact input) Motor coasts to a stop by this
External baseblock signal input. Digital operator --

10 (NC contact input) display is "b_" alarm (blinking).

11 Search command from
maximum frequency
Search command from set Speed search command signal 39

12 frequency
13 Accel/decelhaiti command -- 40

14 LOCAL/REMOTEselection -- 47

15 UP/DOWN command 47 •
1* I, 2 or 3 is displayed in[3 corresponding to lhe numbers of SI, $2 and $3, respectively.

Factorysettings nO6: I_n07 : 2, nO8:4
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Terminal function at 3-wire sequence selection

RUNSW MS mini
STOP SW INO CONTACT)
INCCONTACT)---_SFIRuncommand

(Flunwhen"'closed'*l
SR Stopcommand

(Slop when "oPen")

__/DIREV ..... te_tion
PWDrunwhe_"c_en"
REVruthwhen"'closed"J

•LOCAL/REMOTE select (setting: 14)

Selects operation reference by the digital operator or by the control circuit
terminal.

LOCAL/REMOTE selecl is available only during stop.

Open : Run according to the setting of operation mode selection (n02).

Closed : Run by frequency reference and run command from the digital

operator.

(Example) Set n02 to 3 or 5.

Open : Run by frequency reference from control circuit
terminal FR and run command from control circuit

terminals SF, SR.

Closed : Run by frequency reference and run command from

the digital operalor.

• UP/DOWN command (selling: nO8 = 15)

With the FWD (REV) run command entered, accel/decel is enabled by

inputting the UP or DOWN signals to control circuit terminals $2 and $3

without changing the frequency reference, so that operation can be

performed at the desired speed. When UP/DOWN commands are

speci6ed by nO8, any function set to nO7 becomes disabled; leradnal $2

becomes an input terminal for the UP command and terminal $3 for the
DOWN command.

Control Circuit Terminal $2
(UP command) Closed Open Open Closed'
Control Circuit Terminal $3
(DOWN command) Open Closed Open Closed
Operation Status Accel Decel Hold Hold
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Time Chart at UP/DOWN Command Input

FWDRUN4

UPCOMMAND$2_ _ ',
i t i i i

DOWNCOMMANDSS'_', '_: i ' :
, i i i
, I i i i i i i

i r it i , i i i

UPPERLIMITSPEED,--'HI ,'_ I _I. _._,..I _- -j_--_-Jx-- ._. _
iii ii i i i
i i I i i', , ' ,, ,, ,

LOWERLIMITSPEED , i , J , LOUTPUTFREOUENCY--__ I I i I ', , ,
IDIIHIUI H tDi H iUI H r D 101jill U IUIIHI D IDII H

FREQUENCYAGREED_ _ _ [-----LSIGNAL

U = UP (accelerating) status

D = DOWN (decelerating) status

H = HOLD (constant speed) status

U1 = UP status, clamping at upper limit speed
D1 = DOWN status, clamping at lower limit speed

Nol_s :

I. When UP/DOWN command is selected, lbe upper limit speed is set reg_.rd]ess of Frequency
r_lel'cnce.

Upper limil speed = Maximum output frequency (n24)

× Frequency reference upper limit (n41)/lO0

2. Lower limll value is eilher minimum output frequency (n29) or frequency reference lower

limil (n42) (whichever is larger.).

3. When the FWD (REV) run command is input, operation slarls al the lower limit speed

witht)ul an UP/DOWN command.

4. If lhe jog command is input while running by the UP/DOWN command, the jog command

h_t_, priorily.
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