YASKAWA

Varispeed SERIES INVERTER VS-616G3 OPERATOR
DIGITAL OPERATOR

INSTRUCTIONS

Model JVOP-100

. | REMOTE B8
I DRIVE FWD REV SEQ REF

Before inihial operation, read these instructions thoroughly, and retain for future reference

4

YASKAWA TOE-C736-60 1



Vanspeed-616G3 (VS-616G3) 1s a high-performance/low noisc general-purpose inverter,
provided with multi-functions and 1s an improved version of VS-616GIl. By employing a
newly-designed digital operator better operation can be realized.

This manual describes the operation procedures of the digital operator provided with VS-
616G3.

Before using VS-616G3, a thorough understanding of this manual and the VS-616G3
instruction manual and function description 1s recommended

This instruction manual will be of great help for daily maintenance, mspection and
troubleshooting.

IMPORTANT INFORMATION

Parts with [:] in this manual 1s effective for design revision order (E
and beyond ) in SPEC column on the inverter nameplate.

INVERTER NAMEPLATE

("MoDEL CIMR-G3E2030
200V CLASS INVERTEER

INPUT AC 3PH 200~220V / 50Hz
200~230V / 60Hz 160A
DC 270~330V 200A

OUTPUT AC 3PH 0~230V 54kVA 146A
SPEC  20300E |
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\—




CONTENTS
Page
1. QUTLINE - vttt e e e e 4
11 MAIN FUNCT]ONS .......................................................... 4
1 2 DlGITAL OPERA’]"OR KEY .................................................... 5
2. DRIVE MODE AND PRGM (PROGRAM) MODE  --------eeens 6
2 1 DISPLAY CONTENTS ....................................................... 7
2 2 CONSTANT GROUP ........................................................ 8
3. CONSTANT SETAND CHANGE -+-+ccvveririieiiiaiiiieiiananns o)
3 1 STANDARD FAC’I‘ORY SET ................................................... 9
3.2 SET AND CHANGE OF FREQUENCY REFERENCE -+ vretreceerrncareneenncnnn.. 9
33 CONSTANT CHANGE AND FUNCTION SELECTION - -rrerrevrrerccerrnrnereees 10
34 OPERATION ERRORS " o/ Il m e i
4. WIRING oo et e 12
4 ] CONNECTION DIAGRAM ................................................... 12
5. DIGITAL OPERATOR OPERATION ----vvvvve v vnnn e 16
6. PROGRAM MODE SET AND CHANGE -+ -vvvereeares e .18
6 ‘1 V/f PATTERN SET ............................... Sn_02 ................... 18
62 ACCEL/DECEL TIME SET «+-rcrrevrverrers corene bn-01 to 04 (Sn-06, Sn-15t0 -18) -+ 22
6 3 OPERATION SIGNAL SELECTION - ---r-ecreere oo Sn-04 e s e 25
6.4 PROTECTIVE CHARACTERISTICS SELECTION - ---- Sn-10to-14 =+ seeeeeeeee 26
65 MULTI-FUNCTION INPUT SELECTION +-«--v-vv--- Sn-C4.Sn-1510 19.bn-09 ---+ 29
66 CONTACT OUTPUT SELECTION .................. Sn_’zo ..................... 35
6.7 FREQUENCY REFERENCE CHANGE - --«+---c+ - -- bn-05,-06 --cr e 37
6.8 DC INJECTION BRAKING (DB) «++ crrevrreecrenes Cn-10t0-13 = --ererveeenees 39
6.9 FULL-RANGE DC INJECTION BRAKING STOP
(DBSTOP) :--:---- R P Sn-04=10 X %.Cn-12 = ----- 10
6 10 UPPER / LOWER LIMIT OF
FREQUENCY REFERENCE ++--cccvcreemonaarenes CII-]4, I 11
6 11 PROHIBITED FREQUENCY ...................... Cn-16t0-19 « scevrerveannns 42
6 12 DISPLAY MODE CHANGE -+ creerreenrannann, Cn-20 -vvvremes smeeeea s 43
6.13 STALL PREVENTION LEVEL DURING RUNNING - -+ Cn-30 (Sn-10) =+ +--eveer - 44
6.14 AUTO RESET/RESTART OPERATION AT FAULT -+ Cn-36 -+v v covvereeeennes 45
615 INITIALIZING CONSTANTS «--vr coeeer covenns Sn-03 sees ee o eeee e - 46



7. CONSTANT/FUNCTION LIST ----vvvvvnnn

71 FREQUENCY REFERENCE
72 CONSTANT CHANGE DURING RUNNING
73 SYSTEM CONSTANT

& Inverter Capacity Selection

.......................
.........
............................

..........................

@ V/t Pattemn Selection
@ Operation Mode Select 1
B Operation Mode Select 2
@ Operation Mode Select 3
B Operation Mode Select 4
B Operation Mode Select 5
M Operation Mode Select 6

B Protective Characteristics Select 1

............................
............................
............................
............................
............................
............................
.....................
.....................

B Protective Characteristics Select 2

B Protective Characternistics Select 3

B Protective Characteristics Select 4
B Protective Characteristics Select 5 = verervereeeeeeeenn,
74 MULTI-FUNCTION CONTACT INPUT SELECTION - - -
75 MULTI-FUNCTION ANALOG INPUT SELECTION - - -
76 MULTI-FUNCTION CONTACT OUTPUT SELECTION - -
7 7 CONTROL CONS]‘AN’I‘ ...........................

78 MONITOR DISPLAY

8. VS-616 G3 TERMINAL FUNCTIONS

Page
.......................... 48
An Ll deeeeeeninaniian., 48
bn-f L 3 ceceeceneannnnne oun 49
Sn-l Il 1 -o e e 54
SN-0] corrorrercrrrnnannanns 61
SN-02 +vrererrrenannaaaaan 67
SN-04 +orerereniinaaann 71
SN-05 rrerrererariaainanan 74
SN-06 “-rrerverenennsenanns 75
Sn-07 -rrrerecrrenanannenns 78
SN-08 crerererreriiiaaaaas 79
SN-09 rrrrrerriirearnaennn 80
SN-10 crevrernrtrnnaeenann. Q1
Sn-l] srreerrmmerraneaana 83
SN-12 trcrerren e 84
SN-13 +ervrrerrerereanenanann 85
Sn-14 rerecer  treeriaaaan. 85
SN-1510-18 +--rrvreevrernnnns 36
SN-19 cererrrearentennennnn 97
SN-2010-22 -reerererrenaaans 99
Cn-L 00 cveviiiiiiaatn 103
Un-Li3.eer o con o 119
......................... 121

REQOQEER



1. OUTLINE
1.1 MAIN FUNCTIONS

Function

Description

Dnive Mode

VS-616G3 can be operated easily with keys

Program Mode

Function selection and constant setting of VS-616G3 can be
performed with dig tal operator

Monitor Function

Monitonng of output frequency, output current, output
voltage or status ol run / stop commands can be
performed

Fault Contents Display

If a fault occurs, its contents order of occurrence are
displayed When the power supply I1s turned on
maintenance inspection or troubleshooting can be
performed immediately since display of fault as a previous
records 1s provided
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1.2 DIGITAL OPERATOR KEY

:~Mode Display LED ------------=-omcommomomoo

Drive Mode Displa ’
Red lamp lights in DRIVE mode and goes out in PRGM mode

Rotation Direction Display
Red lamp hights 1n DRIVE mode and goes out in PRGM mode

REMOTL Mode
Red lamp hghts when controlled by control terminal commands
SEQ  When RUN/STOP signal 1y selected trom ternunals
REF When trequency iet is selected from terminals

]
|
1
]
'
]
]
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]
'
]
]
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|
|
|
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'
i
]
]
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A DR REF " Display

Display set, value of each function or momitoring values such as
;. frequency and output current (5 digits)
Kk H I —

Mode Selection Key

S 0 & —I Depressing this key changes mode (DRIVE or PRGM) —I
et - DIGITAL sh

? - OPERATOR? .
SR . JVOP-100 Display Selection Key

- i Depressing this ke{ changes the display
See page 4 tor explanation

DSPL Read/Write Key

S T =3
ﬁf'g e
{tﬁrm’r e

AN

Depressing this key chanzes the display
See next page tor explanation

—

Changes numeral such ac set values and constant signals
A Increment key
> V' Decrement key
Digit Selection Key

: E . ‘Selects numencal digits  Selected dignt blinks
m‘:?ﬂ%;:% L il —1This key resets operation at taults

s B A— ENTER Numeral Change Key

3 SR
24 3 e b TN e

[ Mt 5 RS
' c R 21T ekt WLy

7- Run Command Key -------------cocommm 1

690 128 Run command key to operate by digital operator

Effective only in drnive mode

STOP command 1s input  (Motor stops in either mode )*

[
Red lamp hghts by depressing STOP * |

Selects FWD or REV run
Effecuive only in DRIVF mode

While depressing this key, jog speed 15 selected
Effecuve only in DRIVE mode

*RULN or STOP lamp changes in accotdance with the tollowing operauons

INVERTER
OUTPUT '
FREQUENCY '
i[ RUN ; :
STOP I STOP ]!
FREQUENCY ) 5 i
SETTING | 7 : :
! . :
RUN N P
Lamp o 79: '.) o
<TOP ~ T >
Lamp FOS o :Q: PN

Ot ©Blink ©® Off



2. DRIVE MODE AND PRGM (PROGRAM) MODE

Selection of DRIVE mode of PRGM mode can be performed by using

PRGM . .
the key when the inverter is stopped. When function

selection or a change of set value 1s required, switch to the PRGM

mode.
DRIVE mode » Operation is enabled
functions
[ ()
+ An operation can be performedby | RUN STOP
FWD
——| keys
[JOGJ and [REQ Yy
* Frequency reference value or bn constants
can be changed during running
PRGM mode « Program (function selection, constant setting) can be changed
funchions Note Operation cannot be performed




2.1 DISPLAY CONTENTS

POWER ON

DRIVE MODE

MODE SWITCHABLE ONLY AT STOPPING

Il PRGM
PRGM MODE —~1 DRIVE MODE

e
—_———— -1 - - ~ P i At ~
\a / Display of faults which \
J An-L3] by occurred before power supply I
noi-dt- o was turned OFF !
[ !
L | L t
——_1 1| ' - dI |
: bn-i 3173 : : Frequency reference value : ,
s display I
L [ 1 ;
[ ‘ |
! . L | |
Sn-+ L Output frequency monitor } |
- ; : display } l
N (R — If a tault occurs, the contents |
i oo : | , are displayed !
Cn-l.iL.! : | Output current monitor ! Fault occurrence order and |
' |
: ' display l = display are provided by I
' i
I _ o []key |
P ' Display of faults which | ’ |
_____________ i ! occurred before power supply !
. 1was turned OFF . i
! e e e e |
' 1
' o _ -[ Fault reset \I
. ! lUn-[-][-] monitor display !
| |
| 1
| . I
|| T [An-EZ33 reading /setting !
[ [
I |
! |
. 1 |bn-{23{ ] reading /setting |
| i
| [
1 |
| i
\\ //
* The constant group to be displayed 1s changed each ume display selectionkey | DSPL | 1y depressed

i For details of constants (An-L_¥_3, bn-{_X_1, Cn-I_2{ ], Sn-L_ 31 Un-I_X1), refer to Sect 7, "CONSTANT/
FUNCTION LIST "



2.2 CONSTANT GROUP

Constants of VS-616G3 are classified as follows:

Constant Group Contents
An -7 Frequency reference set ing
bn-{ii} Constant group able to te changed during running
Cn-Ci Constant, among control constant groups, related to operation
- charactenstics change
Sn -0I0] Constant, among system constant groups, to be used for
function selection

The ability to set or read the different groups of constants 1s
determined by Sn-03 as shown below.

DRIVE Mode PRGM Mode
Sn-03 Remarks
Setting Reading Setting Reading
oocﬂ An, bn Sn,Cn | An, bn, Sn, Cn Factory set
0101 An bn, Sn, Cn An bn, Sn, Cn

= 1t 1s recommended that Sn-03 be set to 0101 | and reading mode entered after test run

adjustment

Note To read the Sn or Cn while In the DRIVE mode depressthe| DSPL | keywith

> key depressed
RESET




3. CONSTANT SET AND CHANGE
3.1 STANDARD FACTORY SET

Contents

Set Value

Frequency Reference Input

Can be set by digital operator

Run Command Input

Can be set by digitai operator
[RUN/STOP / FWD / REV / JOG]

Vv /f Pattern

60Hz, constant torque characteristics (Standaid motor)

Acceleration Time

10 seconds

Motor Protection

Electronic overload thermal protector (Standard motor)

Note For details, refer to Sect 7 "CONSTANT/FUNCTION LIST"

3.2 SET AND CHANGE OF FREQUENCY REFERENCE

(Example) Frequency reference value is set to 15 Hz.

Descniption Key Operation Digital Operato- Display Remarks
» Frequency reference value DSPL . ,.‘,: oMM
i1s displayed I LN SR N N
Blinking

* Set or change reference
value (Input"1")

* Select digit

» Set or change reference
value (Input"5")

» Write-in constant

~
iv
—

M
£3
3
C2

>
<
"
ol
€3
€3

DATA
ENTER /

1
Xy
Ca

Stops blinking for
2 seconds




3.3 CONSTANT CHANGE AND FUNCTION SELECTION

* All constants are changed or functions are selected in the same way.
* When changing Cn-{_i{_! and Sn-{_}_] constants, program mode
must be selected.

(Example) Jog frequency (An-09) set value 1s changed from 6 Hz to 10 Hz.

Description

Key Operation

Digital Operator Display

Remarks

* Constant group to be set or
changed 1s displayed

* Select constant No to be
set or changed

» Constant set value 1s
displayed

» Constant 1s set or changed

« Set value Is written In

DATA
ENTER

DATA
ENTER

Hna -0 1

("End" 1s displayed
for 0 5 second )
Confirm "End"
display for each
constant




3.4 OPERATIONERRORS " P [ 1"

The constant sctung fault oFE 1s checked when power is applied or

(PRGM| is changed to [DRIVE] mode. Digital operator displays
faults if the PE is detected. The fault contact output of the inverter

1s not executed. If the following "conditions” occur at power on or

changing into [DRIVE]. 1t becomes aFE .

Display Fault Conditions Example
PN g;/tﬁncoggtﬁ?t * When 400 V class constant is set for 200 V class inverter or
orLu e on 200 V class constant for 400 V
- !
Constant
= FF 02| Setting Range « When *out of setting range constant 1s set
Fault
When multi function inputs Sn-15 to -18 are set as follows
+ Set values are not arranged in small nos order (including
equal values)
Multi-function + Both search references 61 and 62 areset Sn-15-3
orCm ' * UP command (set value = 10) and DOWN command (set Sn-16=4
aPED S tnput Serting Fault - -
(Sn-15 to -18) value = 11) cannot be set simultaneoLsly Sn-17=6
* UP command (set value = 10) DOWN command (set Sn-18=5
value = 11) and accel prohibit command (set value = 0A)
, are set together
* More than two set values except FF zre set
When Cn-02 to 08 do not satisfv the following conditions |
« FMax =2 FA>F3 = FMin
{Cn-02)(Cn-04);Cn-06}7Cn-07)
\Y |
VMax. E
V/f Data Set (Ln-03) ' ' Cn-02 50
=Ty . Cr 04=60
o C | Fault v ! Cn-05=3
. _ _ C 1 [ RV
Cn-02 to -08) . (Cn-06) : Cr.07=15
' VMin. : : ':
: I 1t 1 1 r !
| FMmin. FB Fa FMax. !
! (Cn=07) (Cn-05) (Cn—4) (Cn—12)
!When any following set fault
. -23)>
g 1 | constant ser Cerrier fraquency upper imit (Cn-23)> § k42 and 236 ki
oFE U Eaunt arrier frequency lower Iimit (Cn-24) -. z Cn-24=5 kHz
= Carrier frequency proportional gain |
{Cn-25)>6 and (Cn-23)<(Cn-24) i
- Svi?ts;au:r i » The constant 1s not written in correctly to NV-RAM
- =
- . (Only at imtialization)
Fault | 1




4. WIRING

VS-616G3 has been programmed to operate from the digital operator
when shipped from the factory. Therefore, just connecting the main

circuit power enables drive operation.

When an operation is performed by combining external signals or
external devices and digital operator, refer to Sect 7.
"CONSTANT/FUNCTION LIST", 1in this manual.

4.1 CONNECTION DIAGRAM

200 V Class
- 10 HP (7.5 kW, 13.7 kVA) or below

(-0 -o— ——
Bl/@ B2 |

3-PHASE —0 L1(R) T (U @_
POWER —0 ©L,(S) VS-616G3 'rz(v)
SUPPLY —0 O OL3(T) T3(W)Q
ﬁ G(E)__J
JVOP-100 =
O
oo,
' oo, B
| BcE ]

* 15t0 30 HP (11 t0 22 kW, 20.6 to 41 kVA)
oo —
| Bl/® BC/© !
©L1(R) T (VO
_ o) T?(V)
SL5(M) TG

r ﬁﬁ G(E)

JVOP-100 =
s O

[ = o]

~~
3-PHASE —© 0
POWER —0 o—M—

SUPPLY =0 O

B8

- 40 HP (30 kW, 54 kVA) or more
,rg @l @3 '

©L (R) T1(U)_
‘%lllliqb
©L3(T) T3(W)©

G(E)
D =

—~
3-PHASE —0_0
POWER —0 oM+

SUPPLY —G O

El

2

0oog
0880

1

o

J

.- 12_



400 V Class
- IO HP (7.5 kW, 13.7 kVA) or below

-_©_-_©—.
rg Bl/® B2 |

3-PHASE =G 0 OL1(R) T (U O———
SUPPLY 0 © ©L3(T) T3(W)©
| ce
i JVOP-100 L
-
oo
] oo, .
=i |

- 15/20 HP (11/15 kW, 20.6/27.4 kVA)
e S

©L1(R) (VO
OLy(S) VS—616G3 Tz(V)
©L3(T) T3 (W) ©
r ﬁ G(E)

JVOP-100 =
s 0.,
—4ancd
| o,

B =T=T

Py
3-PHASE =0 0
POWER —5 oM

SUPPLY =0 o

- 25/30 HP (18.5/22 kW, 34/41 kVA)

I Bl/@ BO/O l

©L1 (R) T (U®
OL2(S) VS-616G3 T2(V)
©L3(T) T3(W)©Q
i

JVOP-100 =
s 0O
acd
f | | o s |
[ [ -

N
3-PHASE =0 0
POWER —0 o—M—]

SUPPLY =0 o

._‘]3_



4.1 CONNECTION DIAGRAM (Cont'd)

+ 40 to 60 HP (30 to 45 kW, 54 to 82 kVA)

~
3-PHASE —0 0
)
POWER —0’_\
SUPPLY =0 O

[ s ®/o |

- 75 HP (55 kW, 110 kVA) or more

3-PHASE =0 0

POWER —0 oMo
N\

SUPPLY —o0 ©

©L1 (R) TI{) ©
OL2(S) VS—616G3 T2(V)
©L3(T) TI(W) _
Sr E[_[]ﬁ G(E)

JYOP-100 L
O S OO

[ [un e |
' [ [ o [ s | h
L [ i

-..@..- -

I Y.
OL) (R) (VO
OL2(S) VS—-616G3 Tz(V)
©L3(T) T3(W©
Or ﬁ G(E)
©'s 200{Jv0P-100 =
¢ s400/[3J O

oo
QX ooo
oY




575V Class
- 25 HP (18.5 kW, 25 kVA) or less

R

©L1(R) Ty (V)

©

N
©L2(S) VS-616G3 Tz(v)
©L3(T) T3(W)©

er || o)
500/ 575V
JVOP-100 1
s 22 OO
| Doo
X ooo
Y {0 I -

- 30 HP (22 kW, 30 kVA) or more

-—@ - ——
o/ o8/6 |

©L1(R) T1(V©

©L2(S) VS-616G3 Tz(V)
©L3(T) T3(W)©

S el Eﬁ G(E)

JVOP-100 =
o p2 ([J 3
ooo
o
O oD

3-PHASE —© 0
POWER —vo—NL
SUPPLY =—o0 ©

NOTE

The arrangement of control circuit terminals 1 to 27 18 determined D
shown below Refer to 1t for correct wiring

1112113114 115|116 |17

123456'78
~ /




5. DIGITAL OPERATOR OPERATION

The following shows an example of digital operator operation.

(

| Before Power On !

| Before Operation |

NG

PRECAUTION

- For the inverter of 400 V class, 15 HP (11 kW, 20.6 kVA) or
more, change the supply voltage sclection tap of control
transformer to the same tap as input voltage.

- Be sure to set input voltage in control constant Cn-01.
The mitial value 1s 200 for 200 V class, 400 for 400 V class.

\

/

H Operation Pattern

INPUT VOLTAGE

FWD 60Hz

'

:

1

SETTING . .

=N S

':}T: | :

POWER OV ]! [FWD_JOG|! [RUN | . !

1 1 1

FWD FREQUENCY| [SET VALUL| [REV
SELECTION | | SETTING CHANGE SELECTION

B Typical Operation

REV 60 Hz

Key Operation

Digital Operator Display

Remarks

Description
o Turn on Frequency reference
=" | power supply value I1s displayed
Select PRGM mode
% Set input Select control constant
et voltage (Cnii}
(ex 220V)
Display Cn-01 data
Set 220 V as input
voltage
Cont'd

- on A om ]
L W N N X} |
PRGM P IR o |
An -4 1]
Depress - = ]!
DSPL s Do
three times L R
DATA 3o | ‘
ENTER i L uu
B - |
J .30
b (AL een ]
DATA l co_ ol
ENTFR Lorrou

_16_

LED { DRIVE ] OFF

|

' Displayed for 0 5 second
i Confirm the display

I

]



Description Key Operation Digital Operator Display Remarks
Contd
= PRGM e
&) FWD JOG Select DRIVE mode F -E— B. ,5' '_‘-" LED [DRIVE] Iights
Select output frequency P
DSPL Uu.uu
monitor display
Select rotating direction LED hghts
(FWD 1s default at power
ON)
Jog operation 5 ﬂ 3
@ Freq:ency Frequency reference Depress £ AR NN
Senng value display 1s selected Six times oy U U
15 Hz
c°n N
Change reference value aeset| | 2\ | ! \V4 I F 500
Set value I1s written In EDNATTE’; F!500 ?é%g%gslmkmg for two
Select output frequency [DSPL] s
. monitor display U u o
z O
® Running operation ® RuN 1500 LED lights
. Change Select frequency reference T
® | trequency aneney F.500
reference value display
value
| N
80Hz  Ghange reference value RE?ET ‘ /\ [\/} L FS5000
| | Stops blinking for two
Set value s wrilten in EDNATTE‘; FEDDODND secznds 9
Select output frequency Eonon
monitor value -
D REV run Switch to reverse run :‘2’3 -500 58 LED ights
®
® m Decelerate to a stop l sToP D00 LED ||ghts

RUN | blinks )
( while decelerating




6. PROGRAM MODE SET AND CHANGE

The following shows an example of main functions and
characteristics.

6.1 V/f PATTERN SET

16 types of V/f patterns are available for operation to be pertormed
according to motor type, load characteristics and using conditions.

PRECAUTION

 To select V/f pattern, set the inverter input voltage to Cn-01.
- For the details of the V/f patterns, refer to Par.7.3 SYSTEM
CONSTANT "V/f PATTERN SELECTION" on page 67.

i@ FIXED V/f PATTERN SELECTION
(Example) Change to variable torque characteristics (Set "7".)

Description Key Operation Digitat Operatcr Display Remarks
- _ -0
+ Select PRGM mode PRGM ot _ _ 11« ! |LED |DRIVE
DRIVE M i oFF

» Select Sn-02 Depress twice i ‘:, moo-

.
o
|~
.
l':':';

» Constant display
value 1s displayed

<

« Set or change > l o
constant [RESET’ [ N\ J ‘ V] L oo
Displayed for 0 5
* Constant value 1s DATA . second Confirm
written in ENTER ConQ the display for

each constant

_18._



B INPUT VOLTAGE SET
(Example) Set input voltage to 220 V.

Description Key Operation Digital Operator Disptay Remarks
- Select PRGM mode PRGM o - - 1t | |ep[DRIVE|oOFF
DRIVE o oo

-
—
-

= —
* Select Cn-01 Depress three times \71_ T

+ Constant set value is DATA e I o B o B |
displayed ENTER [ WA N P N
« Set or change > ) f ST M
constant [P. ESET N\ [ V Ee oy
Displayed for 0 5
= Constant value 1s DATA .y / cond Confirm
written in ENTER L se
the display for

each constant




H ARBITRARY V/f SET (Sn-02, Cn-02 to -08)

(Example) Change to "FMax = 120 Hz, VMin = 18 V"

Description

Key Operation

Digital Operator Display

Remarks

» Select PRGM mode

« Select Sn-02

» Constant set value 1s
displayed

* Set or change
constant Set to "F"

« Constant i1s written in

» Select Cn-02

» Constant set value 1s
displayed

» Set or change
constant

» Constant value I1s
written 1n

« Select Cn-02

» Select Cn-08

+ Constant set value 1s
displayed

» Set or change
constant

» Constant value 1s
wnitten in

>
<

‘O
>
-
>

m
P
—
m
0

ol o
o Y] o
o <
(e mg

Depress twice

(1
m
w
@« \V4
hH

>

<!

o
>
—-.l
>

m
=z
—
m
)

~

W]
wn
el
[

—

<
>
)
>

[l
4
—
m
m—

o o]
m
w
rﬂv

=

O
>
4
>

m
4
—
m
)

)
o
wn
vl
-

ot T

<

!
-
R
™~ -
U

l UL I

(|
x|

~
=

]
U

™y
-
!
~

¥y o
- o

-
i
-
N

I
L,

_
.
Ly

-
™

~.
| ]
]
(]

L o

=
3
L

[ B W ]

3
i
XN
(g

™y

LED |DRIVE| OFF

Refer to the
next page

Displayed for 0 5
second Confirm
the display for
each constant

_20_



- Set Sn-02to F.

\"
VMax_
(Cn—03)[""
Ve
(Cn—06)
VMin, }.
(18 v) (Cn—08)
! H 1 H F
FMin. FB Fa FMax.
(Cn—07)(Cn-05) (Cn—04) (Cn—02)
(120Hz)

* If Fuy. = Fa > Fp = Fu,. is not satisfied, a setting error occurs.
(Cn-02) (Cn-04) (Cn-05) (Cn-07)

- When V/f pattern is selected to be linear, set the same value of Cn-
07 as that of Cn-05. (Cn-06 setting is disregarded.)




6.2 ACCEL/DECEL TIME SET

Accel/decel ime can be changed in DRIVE mode during running.

» Acceleration and deceleration time cach has two set values. When
"accel/decel time change" 1s selected (7 1s set in Sn-15, Sn-16. Sn-
17 or Sn-18) as a multi-function terminal function, the values set in
bn-03 and -04 become effective.

- S-curve characteristics of soft start can be selected in the 1- and 2-
digits of Sn-06.

(Example) Select "accel/decel time changing function” to
terminal 8 and set to "S-curve charactenistics not
provided" in the following table.

bn- {7¥] Set Value
Accel Time 1 (bn-01) 5 sec
Decel Time 1 (bn-02) 8 sec
Accel Time 2 (bn—03)__h 3 sec
Decel Time 2 (bn-04) 3 sec

Factory set
(S-curve characteristics: provided)

bn-01 to 04: 10sec.
Fref

Setting change
(S-curve characteristics: not provided)

Fref
jbn-01 (5 scc.) bn-02 (8 sec.)

A
(3sec.) bn-04

(3sec.)
‘A
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Description

Key Operation

Digital Operator Display

Remarks

* Select PRGM mode

*» Select bn-01

*» Constant set value 1s

displayed

* Set or change
constant

« Constant value I1s
written in

* Select bn-02

» Select Sn-06

- Constant set value I1s
displayed

« Set or change
constant

« Constant vaiue 1s
written in

» Select Sn-18

» Constant set value i1s
displayed

+ Set or change
constant

 Constant value i1s
written in

PRGM D _ - I ]
DRIVE "o ot !
DSPL]L/\}[V] b n - E l’
——

DATA EI 'r': ! L"': 'l_'-l
ENTER - .

( ) [ A o A v N |
PRI 00058
T E n D’
ENTER

osec ||V || 8n-802

,__
O
w
o
[

_J

—/

——

—

DATA oo
ENTER Lowouou
( | I | [}
RN oooo
DATA .
ENTER g B
( g [

osec [ [AJ[V] || 57 - 18
DATA e
ENTER A
) ]

l ] l l Mo

reser] | V|| AN\ Lt
DATA - '
ENTER o B

LED |DRIVE| OFF

Displayed for 0 5
second Confirm
the display for
each constant

Refer to the next
page

Displayed for 0 5
second Confrm
the display for
each constant

Displayed for 0 5
second Confirm
the display for
each constant




6.2 ACCEL/DECEL TIME SET ;¢

* Operation signal selection

(Cont'd)

Sn-06 Operation mode selection 3

4 3 2 1 DIGIT

i

L,r’ 00

01

S-curve characteristics 1neffective

10

S—curve 0.5 sec. _

11

S—curve 1.0 Scec.

Master speed frequency reference

Normal characteristics

Reverse characteristics

Processing when frequency
reference 1s missing

Stop by reference 1nput

Operation to continue with 80%
of frequency reference

Application Example

Machine requires shockless operation at starting or end

of acceleration.
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(Example) Change from operator control to terminal control

frequency reference

of run/stop and

+ Set or change
constant

IRE?ET][VHA}

oo

I’
U N

Description Key Operation Digital Opei ator Display Remarks
PRGM [ o
. M .
Select PRGM mode DRIVE Mo I Len [DRIVE| oFF
« Select Sn-04 { DSPL ] [/\] [\/ ] 5 n - B o
+ Constant set value I1s DATA A ,—','_ Mmoo * Refer to the
displayed ENTER oy diagram shown

below

Displayed for 0 5
» Constant value 1s Eol\f:rTEA};z E M L'I' second Confirm
written in the display for

each constant

* Operation signal

‘Sn-04 Operation mode selection |

4 3 2 1

[LITT]

L

DIGIT

Frequency reference 1nput
O | Control circuit terminal 13 - 14
Digital operator An-0l

—_

Running operation
O | Control circuit terminal
Digital operator

Stopping method selection

00 [ RAMP st Hp

0l | (oastiny to stop

10| Full-raage DC 1njection braking stop
11 ] Coasting stop

(With a timer function)




6.4 PROTECTIVE CHARACTERISTICS SELECTION kit

Protective characteristics can be selected by Sn-10, Sn-11, Sn-12 and Sn-14.

(Example) Operation is continued after recovery from momentary power loss and

the electronic thermal protection 1s turned OFF.

Description

Key Operation

Digital Operator Display

Remarks

» Select PRGM mode

* Select Sn-11

« Constant set value is
displayed

» Set or change
constant

*» Constant value I1s
wrntten in

* Select Sn-14

» Constant set value 1s
displayed

* Set or change
constant

= Constant value is
wrtten in

SRRGME

5
&
C3a
ca

€3
€3
€3

noo

C3
|

LED|DRIVE |OFF

* Refer to the
pages 25 and
26

Displayed for 0 5
second Confirm
the display for
each constant

Displayed for 0 5
second Confirm
the display for
each constant

——
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* Protective characteristics
[ Sn-10 Protective characteristics 1 (stall preventlon)}

43 2 1 DIGIT

Decel time during Stall prevention
stall prevention during acceleration
0 |bn-02 O |Effective
1 |bn-04 L |Ineffective
Stall prevention Stall prevention
during running during deceleration
O |Effective O |Effective
1]Ineffective L [Ineffective

| Sn-11 Protective charactenistics 2 (Momentary power loss n'de-thruu

43 21 DIGLT

Not used ———J Protection for

internal braking

Operation at

resistor
nomentary power
loss Of Ineffective
0 |Operation to stop 1| Effective

Operation to continue

Fault contact
during auto
reset/restart
operation

0| Open

| [Close

| Sn-12 Protective characterstics 3 (External fault terminal 3)]

43 21 DIGIT

Processing at External fault
external fault
detection O | NO contact 1nput
00| Ramp to a stop by 1| NC contact 1nput
-02
o External fault
01| Coasting to a stop

0| Always detected

10| Ramp to a stop b
bn_gq o p by 1 |[Detected during running

11| Operation to continue




6.4 PROTECTIVE CHARACTERISTICS SELECTION D (Contd)

4 3 21 DIGIT

Not used

Process at fan
fault detection

00| Ramp to a stop by
bn-02

01| Coasting to a stop

10| Ramp to a stop by
bn-04

11| Operation to continue

| Sn-14 Protective characteristics 5 (Molor protection) |

4 3 2 1 DIGIT

CTTT]

Electronic thermal
motor protection

0 Ltfenllve_

lL|Incffective

Electtonic thermal
characteristcics

O] ltor standara motor

1| For constant torque motor

Electronic thermal
time constant

0| For standard motor and
constant torque motor

1| For motor other than
listed 1n 0 above.
(Short time rating)

Not used
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6.5 MULTI-FUNCTION INPUT SELECTION

Response to constant input 1s selected by the setting of Sn-15 to -19.

(Example 1) 2-step speed operation by analog reference (Set
Sn-04 to 0000)

Key Operation Digital Operator Display
iy )
[osec (A [V] ] 57 -0
DATA N
ENTER oo
Constant Setting
Set Factory N
Terminal | Sn-| vajye | Setting ame
Multi-step speed
5 15 3 3 reference -
Mult-step speed
6 16 4 4 reference 2
7 17 6 6 Jog frequency *
External baseblock
8 18 8 8 command
16 19 0 0 Auxihary fiequency

= If jog frequency reference and mulh-step speed reference
(1, 2) are turned ON simultaneously, jog frequency
reference has priority

MASTER SPEED
FREQUENCY

S
FREQUENCY 2
== TIME
TERMINAL OPEN CLOSED
FWD RUN COMMAND @—J CLOSED

MULTI-STEP SPEED® OPEN I l

REFERENCE

MULTI-STEP SPEED OPEN
REFERENCE (&

JOG FREQUENCY (9) OPEN

OPEN

CXTERNAL BASEBLOCK(®
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6.5 MULTI-FUNCTION INPUT SELECTION

| (Cont'd)
i T
MCCB VS-616G3 ' MOTOR
R — oM dLim)
5 4,_3'M L2(S)
T —d oM 1%m(ﬂ

FWD RUN/STOP_

0 O
MULTI-STEP
SPEED
REFERENCE 1
MASTER SPEED/
AUXILIARY
CHANGE

o O—

SN

SEQUENCE COMMAND
TERMINAL (0 V)

SHIELDED SHEAIYW
CONNEC TTON
TERMTNAL

SPEED SETIING
POWER SUPPI Y
15V 20mA

MASTER SPEED
REFERENCF

0 to 10V (20 k)
MASTER SFEED
RFFERENCE

4 to 20mA (2500),

AUXIL1ARY
FREQUENCY
REFERENCE
10 to 10V (20 kQ)
l ov

—_

8 I U 1Y

= 00 ~N O W

'
1
I
1
1
[
1
I
T
1
|
|
I
!
!
I
1
H

MASTER SPEED 0O to 10V
FREQUENCY
REFERENCE
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(Example 2) 5-step speed operation + energy-saving operation

(terminal 8).
Key Operation Digital Operator Display Remarks
osee [ AJ[v]| [5n - 18
S y
|DATA N n]
ENTER o
e (A [V 53

Displayed for 0 5
DATA second Confirm
IE NTER End the display for

each constant
3 1 - n
3o A V] [6n-039
L]
= T
=.| |DATA Nl n
S| [ENTER 0-8 0

The following shows a sequence to perform 5-step speed operation.

Constant Setting

Set Factory
Terminal | Sn- Value | Setting Name
Multi-step soeed
5 15 3 3 reference 1™
4 4 Multi-step soeed
6 16 reference 2}
7 17 6 6 Jog frequercy
Energy-sav ng
8 18 63 8 operation

= For combination of multi-step operations, refer to pages
85 and 86

' For frequency reference, set in the form of An-1 11 1

I Jog reference has prionty over multi-step speed reference
(1, 2) when they are turned ON simultaneously
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QUENCY
\ REF, 4
RE~
Fref QUENCY /(An
MASTER AUX. REF,3 /[ -04)
SPEED FRE-
FRE-  QUENcY/(An |
QUENCY REF.! -03)
{58 p
An) | ; FREQUENGY
-01 . (An—-09)
0 i ¢
TERMINAL | .
FWD RUN |
COMMAND @
MULTI-STEP | I
SPEED REFERENCE 1 (® ‘ . !
MULTI-STEP lr l, l !
SPEED REFERENCE 2 ® ' f Z ] |
(MASTER/AUX CHANGE) I I
JOG FREQUENCY () Tl
ENERGY SAVING ! |
COMMAND ®
OUTPUT -
VOLTAGE :
—T _
— P l L) P N—

In this area, V/f setting (Cn-02 to-08)
1s reduced to the bn-09 setting (%).

* When Sn-04 18 set to % ¥ X 1, that value will be the internal set value (An-01)

TWhen Sn-19 15 set with any value other than 00, An-02 will be eftective When
multi-function analog reference input ts not used. set OF as a set value



(Example 3) 9-step speed operation

Key Operation Digital Operator Display Remarks
(N | B
r—\ -
DATA "y 5
ENTER BN
> AV n.g
|RESET] w2
Displayed for 0 5
DATA C second Confirm
ENTER c nd the display for
— each constant
oo J[AJV] | [5n- 18
DATA M
ENTER o g
> ( M
RESET [ /\ NV v IE( Displayed for 0 5
: second Confirm
DATA| - ’ the display for
ENTER c N g each constant
Constant Setting
Set Factory
Terminal | Sn- Value | Setting Name
Multi-step speed
S 15 3 3 reference 1 *
Multi-step speed
6 16 4 4 reference 2°
Multi-step speed
7 v 6 6 reference 3
8 18 63 8 Jog frequency ’

* For combination of multi-step operations, refer to pages
85 and 86

» For frequency reference, set in the form of An-{_1_

1 Jog reference has priority over muiti-step speed reference
(1 to 3) when they are turned ON simultaneously
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6.5 MULTI-FUNCTION INPUT SELECTION

Sn-04, S LR (Cont'd)

FRE-
QUENCY
Qng\CY ReF.8
FRE-
FRE- REF.7/ (AnX)8)
Fref . Quecy REF-6 (Anl—07) !
ReF.5/ (An-06) | i
I 1 i t
QUENCY REF.4 (An—05) ' : |
WSTR e R (An—04) § 1 1
FREQUENCY ot n-04) . ! . JOG
SEED  ger.t  /(An-03) ! i i 5 i FREQUENCY
FWE! ' 1
REF.* (An-02) | ; i ! | E (An-09)
(an-01) + b v ! !
] ; ! H T 1 ) H : ] t
: : ' ? : ! : ' ! :
TER-} CLOSED . ! ! ! : : :
MINAL 1 : ' ] ' : j ! | OPEN
FWD RUN COMMAN ! : ' i : - ; !
MULTI-STEP "o OB | : : | | ;
- [ Qoees[ 1T 1 T 71
N 3 H
SPEED REFERENCE 1C \ CLOSED ! : : : .
SPEED REFERENCE 2 : ' ! CLOSED ! : i
MULTI-STEP L eyt [T T
SPEED REFERENCE 3 Q) , + — : i ! ! CLOSED
' ' H ' ] 1 ' !
) 1 1 1 ) |
i ' ‘OPEN! : ! | |
JOG FREQUENCY ® T ’ + ; . + |
' 1 ' ' 1 ' '

* When Sn-04 1s set to X X X 1, that value will be internal set value (.An-01)
T When Sn-19 1s set with any value other than 00, An-02 will be effective  When multi-tunction analog
reference 1nput 1s not used, set OF as a set value
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6.6

CONTACT OUTPUT SELEC

TION

Contact output function can be selected by the setting of Sn-20.

(Example) Overtorque signal I1s read out from contact output.

* Applicable inverter: CIMR-G3A27P5 (rated current 32 A)
- Applicable motor : 10 HP (7.5 kW), 4 P (motor rated current

26.8 A)

Overtorque detection level is equivalent to motor rated torque. Set a

mode in which ove

rtorque signal 1s output only when overtorque is

detected during constant speed running. Inverter rated current is
regarded as 100% value.

OUTPUT
CURRENT

0

OVERTORQUE
DETECTION
(CONTACT
OUTPUT)

Cn-26
OVERTORQUE
DETECTION _ | e
LEVEL 7‘; 5(
: !
+ >
]
|

Cn-27

i I |CLOSED
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6.6 CONTACT OUTPUT SELECTION §

) (Cont'd)
Key Operation Digital Operator Display Remarks
[oseL || A][ V] S5n-07
[DATA Maonon
ENTER Hiw U U
| ——
1 )
mn mn n [
AN | [coa
DATA C Displayed for 0 5
ENTER cnd second Confirm
p the display for
each constant
)N | Er-zs
DATA Nalis
ENTER AU
no_L
RE?ETJ [/\] ‘ V] i b
DATA r f
ENTER c N o
r
oseu [ AV | [ En-268
DATA Tt
ENTER !
D n o
2 (V] (A R
Displayed for 0 5
DATA C ] second Confirm
ENTER N o the display for
p each constant
r
) (AN | [Ta-20
DATA s
ENTER o U, !

Application Example

As with an extruder, a cutter, or other machines, when a load 18
applied beyond a given set value, the machimes (particularly
cutting tools) should be protected.
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6.7 FREQUENCY REFERENCE CHANGE

Any output frequency value for frequency set value (0 to 10 Vor 4 to

20 mA) can be set.

(Example)

Adjust so as to be 10% speed (6 Hz) at frequency reference
input 4 mA and 100% speed at 16.8 mA (Set bn-05 = 0122.5 and

bn-06 =+010.)
Key Operation Digital Operator Display Remarks
n cC
kDSPL][/\J[V] LA -065
( ) =
DATA A ', n S B
ENTER U o .
> ) | i I gl B
RESET N \'4 oot LJ C '5
- - Displayed for 0 5
DATA - ' second Confirm
ENTER cC N o the display for
each constant
AY
[} r
o [ AJ V] |60 -85
*®
| DATA . 2
NN Y I N N
L ! Displayed for 0 5
\ 7 second Confirm
RE?ET [/\ I [V ] E ﬂ ,‘ -"J- the display for
\ each constant
DATA r
ENTER c nd




GAIN

122.5
(bn-05)

100 -————————

REFERENCE
INPUT LEVEL

BIAS

(bn-06) 10

GAIN

b e e 2N N

4 mA
(ov)

16.8 mA
(8v)

20 mA
(1o0Vv)

FREQUENCY REFERENCE INPUT

Note Frequency reference gain (bn-05) and frequency reterence bias (bn-06) can be
changed while running in DRIVE mode

*1 How to calculate gain

100-b
X="a () G= x+b...(2)
% 1s obtained trom equation (1)
100-10

G 15 obtained by substituting y obtained

n equation (1) to equation (2)
G=1125+10=1225

*2 {7 n the uppermost digit indicates " + (plus) "
— 1s displayed when 1t 15 "— (minus) "

G

Application Example

Reference input ratio at 100%
frequency since 1t 15 100% speed
(60 Hz) at 16 8 mA 1n this
example, the following equation 1s
established

16 8 mA-4 mA

=08 a=08
20 mA-4mA
Bias level (%)
Since 1t v 10% (6 H/zs) at

frequency reterence mnpui 4 mA 1n
this example, the tollowing
equation 1s estabhished

b=10
gain set value
122 5 1n this example

For instrumentatton mput of 4 to 20 mA, the amount should be
adjusted at startup. Maximum frequency should be adjusted.
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6.8 DC INJECTION BRAKING (DB) iRTReuT

DC injection braking at starting or stopping function is selected by the
setting of Cn-10to -13.

DC INJECTION
BRAKING START

MINIMUM FREQUENCY
OUTPUT R Cn-10"77TTTTY
FREQUENCY %
cn-07 T L B
i ' : '
——] !
Cn-13 Cn-12
DC INJECTION BRAKING DC INJECTION BRAKING
TIME AT STARTING TIME AT STOPPING

Time Chart of DC Injection Braking Time

(Example) Set 3 seconds to DC injection braking time at starting.

Key Operation Digital Operator Display Remarks
DSPL][/\JLV] fom - {3
=) T
DATA B o SO Y o B iy
ENTER o N N P
Qe z
RN 70.3.0
RESET - =
—_— Displayed for 0 5
DATA E -~ A second Confirm
ENTER L Lt
the display for

each constant

Application Example

When an 1dle fan slips and the direction of rotation is indefinite,
"OC" and "OV" trip should be avoided.
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6.9 FULL-RANGE DC INJECTION BRAKING STOP (DB STOP)

Sn-04 = 10XX, Cn-12

When the full-range DC njection braking stop function 1s used, the
inverter can be stopped without a braking resistor  When stop
command 1s nput. DC injection braking stop 1s executed. DC
injection braking time while stopping s set by Cn-12 at 10% speed
and varies according to output frequency at stop command input as
shown below.

<Time Chart>

Cn-12X10
STOP
RUN J/ ! |
COMMAND 1 | |
DC IN-
JZCTION
OUTPUT BIAKING :
FREQUENCY FIME Z  Cn-12 i
| 7777277722777, . a !
BASEBLOCK® —=|—] - 0 To% 100%
DC INJECTION OUTPUT FREQUENCY
BRAKING TIME AT STOP COMMAND INPUT

*Baseblock time set by Cn-40.

(Example)
Full-range DC injection braking stop is selected to set DC
Injection braking time to 1 second

Key Operation ] Digital Operator Display Remarks
NN TR
EDNATTEAR oo

Displayed for 0 5
DATA C . second Confirm
ENTER g o I | the display for

each constant

—
H
[
—
D
<
~—
"
"

o T
{DATA N o M I
ENTER LY N P |
( N

n 1.
RESET| /\ V oLy
SRS, Displayed for 0 5
( ) d Confirm
DATA - p secon

cC O the display for
~_JE NTER each constant

Application Example

Electric brake should be applied spaningly without a braking
resistor. (duty 1s within 3 to 5%)
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6.10 UPPER/LOWER LIMIT OF FREQUENCY REFERENCE
C““" -18

Output frequency upper/lower limit value can be set.

When the lower limit value 1s less than mimimum output
frequency, rotation continues at the lower limit value unul frequency
reference rcaches the value, by inputting the run command.

(Example)

Set upper, lower limit of frequency reference
Upper limit: 80%

Lower limit: 10%

Key Operation Digital Operator Dispiay Remarks
[osec [ A [ V] Con- 4

1

o
>
—
>
3

ENTER Lo
L I |
[RESET} [ V] [ /\ ] Lt L‘:' ()
Displayed for 0 5
DATA C . second Confirm
ENTER L onu the display for
each constant
= -
) (A | [Ca- s
DATA N e
ENTER o u
> ] noeon
[RESET [AJ [V] Lo Displayed for 0 5
second Confirm
DATA Co_ ’ the display for
ENTER L oo each constant
Note Setting Cn-14 to
Fref 109% enables frequency up
(Hz) to Cn-02 X 109 to be
FREQUENCY REF. 60f----szsosmrmccococomiy output
UPPER L%MI'L‘ 48 ' Example Assuming Cn-
" ; 02 = 60 Hz, Cn-14 = 109
FREQUENCY REF. ! Hz, up to 65 4 Hz can be
LOWER LICTES 6 ; output However,when
. : 400 Hz 1s exceeded, the
0 100% value 1s clamped to 400

Hz
SET FREQUENCY REF.

Application Example

- The maximum air quantity (upper himit) allowed and the
minimum air quantity (lower limt) required should be
maintained for a fan and a blower.

* For decelerator bearing lubrication, the lower hmt of rotating
speed 1s required.
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6.11 PROHIBITED FREQUENCY

Cn- Gio -19

When an opcration 1s required to avoid mechanical resonance
frequency, this setting prohibited frequency function is effective.
Setuing prohibited frequency 1s set to Cn-16 to -18 1n the units of 0.1

Hz.
Setting prohibited frequency width 1s set to Cn-19 n the units of
0.1 Hz.
Cn-16
! .
: _( Note Ineftective when set
Co-17" AT value 15 0 0 Hz
[}
INTERNAL : ool
FREQUENCY : /I\
REF. Cn-18 /i 1icn-19lcn-19
[ ! !

0 1 1 1
SET FREQUENCY REF.

(Example) 30 Hz =+ 0.5 Hz setting is prohibited.

Key Operation Digital Operator Display Remarks
DSPL]L/Q[Vq Ln- 15
DATA n.Mn nn
ENTER VU Uy
|
- > N o '- P
RESET [A] [V] - U
—— Displayed for 0 5
|DATA P O’ second Confirm
ENTER the display for
each constant
DSPL] /\HV] Crm- 185
—_— - L Inal value
DATA I O I | / 10Hz
ENTER Ay
( > ) P
] (A V] 0 0%
Displayed for 0 5
DATA E A D’ second Confirm
ENTER the display for
each constant

Application Example

Operation avoiding mechanical resonance points is required.
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6.12 DISPLAY MODE CHANGE

(Example)
Frequency reference An-L_}{_lis set or read in the units of 0.01%.
Key Operation Digital Operator Display Remarks
szpL I/\H\/’ ,_",-,-,_3,_'_';
DATA N
ENTER wu U
[ > nononon o
e V][ A 0000 F
Displayed for 0 5
DATA C second Confirm
ENTER tnd the display for
each constant
Operator Display Mode
Cn-20 Unit of Setting / Reading
0 Units of 0 01 Hz
1 Units of 0 01%
Units of r/min (0 to 39999)

21039 | r/min = 120 X frequency reference (Hz) / Cn-20
(Cn-20 1s the number of motor poles)

The position of decimal point is set by the value of the 5th digit of Cn-20
Value of Sthdigit =0 Displayed as XXXX
Value of 5Sthdigit =1 Displayed as XXX X
40 Value of Sthdigit =2 Displayed as XX XX
to Value of 5Sthdigit =3 Displayed as X XXX
39g99 | A setvalue of 100% frequency s determined by the 1st digit to 4th digit of Cn-20
Example 1 When the set value of 100% speed is 200 0,
Cn-20 = 12000 1s set
Example 2 When the set value of 100% speed i1s 65 00,
Cn-20 = 26500 1s set
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6.13 STALL PREVENTION LEVEL DURING RUNNING (¢

If inverter output current exceeds Cn-30 (stall prevention level during
running) set value and this status lasts more than 100 ms while
running (agreed frequency), reduce output frequency to prevent
motor stalling. If output current 1s lower than Cn-30 sct value,
increase output frequency again to continue operation. Inverter rated
current 1s regarded as 100%.

Cn-30
OUTPUT A
CURRENT 100ms !
' -t
I
1
OUTPUT N "
FREQUENCY

- L
@—10 = 00 XX: DECEL TIME bn-02 SET VALUE
Sn-10 =10 XX : DECEL TIME bn-04 SET VALUE

(Example) Stall prevention level during running 120%
Decel time bn-04 set value

Key Operation Digitat Operator Display Remarks
osec [IAJIV] | [ £a-38
(DATA) YCc n
ENTER -4, v
] (3N
RESETJ[v]|/\] 'L
) Displayed for 0 5
DATA E P
n o second Confirm
@E’i the display for
' — each constant
o JIAJV] ][5 - 18
DATA NN N on
ENTER WU U ou
N
e (N V] A
Displayed for 0 5
DATA E d second Confirm
ENTER n the display for

each constant

Application Example

Rotation speed should be automatically reduced for rated operation
regardless of possible overload, and on return to normal load, the
previous rotation speed should be obtained for rerun.




6.14 AUTO RESET/RESTART OPERATION AT FAULT
(FAULT RETRY)

If a protective function (OC, OV, OL1, OL2, OL3, OH, UV1)
(OC, GF, OV, rr, UV1) operates during running, auto reset/restart
function can be selected.

Reset/restart operation can be performed up to 10 times. Setting
0, reset/restart operation at fault 1s not performed.

<Time Chart>

FAULT I l
DETECTION
TS T3}

OUTPUT -~-
FREQUENCY

MOTOR r/min

FAULT

CONTACT WZ
/

Sn-11 2nd digit = 1:
Outputs fault contact.

Key Operation Digital Operator Display Remarks
-
ose [ AV | [5h- 1
|DATA NN
ENTER WUy
ﬁ) n
n o i
) (A V] 00 I8
Displayed for 0 5
T
ED?AfE—':; End second Confirm
the display for
= each constant
[osee [[A][V] | [Cn-35
(DATA NN
ENTER uou
D N>y
a2 o3
Displayed for 0 5
DATA E PN d second Confirm
ENTER the display for
each constant

Application Example

If the inverter protection function operates due to lightning surge,
automatic reset should be made about four or five times to
continue operation without stopping the motor.




6.15 INITIALIZING CONSTANTS

(Example) Replacing control board.

Select inverter capacity and set V/f pattern and initialize constants.
All constants except Sn-01 (inverter capacity) and Sn-02 (V/f pattern)
are initialized to the data at the factory prior to shipment.

Description Key Operation Digital Operator Display Remarks
* Frequency NN nn
reference value 1s F -0 Ue U U
displayed
Set inverter * Select PRGM PRGCM =] - N LED| DRIVE
n
capacity mode u ! OFF
Select
* Select inverter
200V Depress n
capacity constant S n - b
15kW (Sn-01) twice
+Sn-01datais DATA n’ 5
displayed ENTER u
- 2N
Change set value NIV D B
Displayed for
0 5 second
* Set value Is DATA
written in ENTER End gggg;nfg:e
each constant
SetV/f . SeleclV/fpaEtf[n‘ 5 A - 3 :
pattern constant (Sn-_ .. })
Select * Select Sn-02 S n - 3 E
60Hz
standard
pattern
» Sn-02 data is DATA n; 6
displayed ENTER Jul
« Change set value 2 NI TN
ng RESET U :i:
Displayed for
* Set value 1s [DATA E nd 0 5 second
Y written in ENTER Confirm the
display for
Cont'd each constant




Description Key Operation Digital Operator Display Remarks
Contd
Constant 1s * Select constant
imtiahzed iihalization 5 n - U E’
constant
n
- Select Sn-03 S5n-0C
* Data are DATA AN NN
displayed ENTER Uiy U ou
. wgqq " > I ;]
Set to "1110 RESET NIV o1 ity
* Set value 1s DATA Displayed for
written in ENTER End 0 5 second
Confirm the
display for
each constant
DATA
( When ENTER| key I1s depressed, all constants except Sn-01 and Sn-02 )
are changed to the values set prior to shipping
End « Switch to DRIVE ‘PRGM N N NN LED [DRIVE
mode F3008 hghts
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7. CONSTANT/FUNCTION LIST
7.1 FREQUENCY REFERENCE

These references are used during multi-speed operation. Set values of
An-{_¥_} can be changed or read during running in DRIVE mode.

List of An-I_3i 1

An-{31 Data Name Unit Setting Range Factory Set
01 Frequency reference 1 001t Hz | 000 Hz to 400 00 Hz 000 Hz
02 * | Frequency reference 2 001 Hz | 000 Hzto 400 00 Hz 000 Hz
03 Frequency reference 3 001 Hz | 000 Hzto 400 00 Hz 000 Hz
04 Frequency reference 4 001 Hz | 000 Hz to 400 00 Hz 000 Hz
05 Frequency reference 5 001 Hz | 000 Hzto 400 00 Hz 000 Hz
06 Frequency reference 6 00t Hz | 000 Hzto 400 00 Hz 000 Hz
07 Frequency reference 7 001 Hz | 000 Hzto 400 00 Hz 000 Hz
08 Frequency reference 8 001 Hz | 000 Hz to 400 00 Hz 000 Hz
09 Jog frequency reference 9 { 001 Hz | 0 00 Hz to 400 00 Hz 6 00 Hz

* Sn-19 must be setto 1

Note An-i_Ji_] setting/reading units differ according to operator display mode (Cn-20) set values
The factory seti1s 0 01 Hz
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7.2 CONSTANT CHANGE DURING RUNNING

Set values of bn- [_1{_] can be changed or read during running in

DRIVE mode.
List of bn-{_I{’
bn4_i_1 Data Name Unit Setting Range Factory Set
01 Acceleration time 1 01s 00to60000s 100s
02 Deceleration time 1 01s 00t 60000s 100s
03 Acceleration time 2 01s 00t060000s 100s
04 Deceleration time 2 01s 00t060000s 100s
05 Frequency reference gain * 01% 0 to 1000 0% 100% Sn-06
06 Frequency reference bias * 1% — 100 to 100% 0% brt3
07 Torque compensation gain 01 00to99 10
08 | Motor rated slp 01% 00t099% 00% g:‘og'
09 Energy-saving level gain 1% 0 to 200% 80%
10 gﬂowgfrs Elpc;) I;{fter turning ON - 1t03 9
11 | Analog monitor channel 1 gain H oot 00110255 * 100
12 | Analog monitor channel 2 gain * oot 00110255 * 05

* Setting method 1s different from VS-616Gl1I (LN)
T Cn-04 1s regarded as 100% level
¥ When EPROM No 1s NSG 610010~ NSG 610012, the contents become as follows

1 Analog monitor channel 1 gain 1% 0 to 255% 100%
12 Analog monitor channel 2 gain 1% 0 to 255% 200%




7.2 CONSTANT CHANGE DURING RUNNING @EE&lED (Cont'd)
(1) Acceleration Time 1 (bn-01)

(2)

Acceleration time 1 is enabled when the accel/decel time change
command of multi-function terminals 1s "open", or the
accel/decel ume change function is not provided for the multi-
function terminals. The acceleration time in which frequency
reference goes from 0% to 100% is set in the umits of 0.1 second.

Deceleration Time 1 (bn-02)

Deceleration time 1 is enabled when the accel/decel time change
command of multi-function terminals is "open", or the
accel/decel time change function 1s not provided for the multi-
function terminals. The deceleration time in which frequency
reference goes from 100% to 0% is set in the units of 0.1 second.

(3) Acceleration Time 2 (bn-03)

4

®)

(6)

<Example> INPUT LEVEL

Acceleration time 2 is enabled when the accel/decel time change
command of multi-function terminals is "closed”. The
acceleration time in which frequency reference goes from 0% to
100% is set in the units of 0.1 second.

Deceleration Time 2 (bn-04)

Deceleration time 2 is enabled when the accel/decel time change
command of multi-function terminals is "closed". The
deceleration time in which frequency reference goes from 100%
to 0% is set in the units of 0.1 second.

Frequency Reference Gain (bn-05)
The input level when frequency reference voltage is 10 V is set in
the units of 1%. Examples are shown in the below.

Frequency Reference Bias (bn-06)

The input level when frequency reference voltage is 0 V is set in
the units of 1%.

% |bn-06 1s positive value.

@ bn-05 = 50 bn-05
@ a: bn-06 = 10 10 bn-06 1s
. _ - bn-06 —= negative value.
b: bn-06 = -10 (2
0 FREQUENCY
y REF.
bn-06 —™

-10

(b)
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(7) Torque Compensation Gain (bn-07)

Torque compensation gain is set 1n the units of 0.1.

(8) Motor Rated Slip (bn-08)

Motor Rated slip 1s set in the units of 0.1%.

TORQUE

Simplified speed control 18
£2 pertormed without encoder
LARGE LOAD (PG o1 TG) o
With frequency offset f1 to
f2, speed fluctuation due to
load 15 reduced

f1
SMALL LOAD

LOAD TORQUE
SPEED

When the output current of the inverter is larger than motor
no-load current (Cn-34), the output frequency of the inverter is
compensated.

The amount of frequency compensation is determined by the
formula below. The maximum voltage frequency (Cn-04) is
100% level :

If the output current is equal to the motor rated current (Cn-
09), the output frequency 1s compensated for by the motor rated
slip (bn-08).

If frequency reference i1s equal to or smaller than mimimum
output frequency (Cn-07) or motor is 1n a regeneration mode, slip
compensation is not performed.

The amount of output frequency compensation in a constant
torque area and a constant output area is as shown in the figure
below.

Amount of output frequency compensation =

motor rated ship % ¢ output _ motor no-load
motor rated __ motor no-load current current )
current —  current )

Cn-02

X P o T
Cn-04 bn-08 !

bn-08 E

Cn-04 Cn-02

Motor rated current : Cn-09
Motor no-load current : Cn-34
Motor rated slip : bn-08
When 0.0 is set in bn-08, output frequency compensation 1s
not performed.



7.2 CONSTANT CHANGE DURING RUNNING

LIEEls]) (Cont'd)

(9) Energy-saving Level Gain (bn-09)

(10)

(1)

(12)

(13)

Energy-saving level gain is set in the units of 1%.

Monitor No. after Turning On Power Supply (bn-10)
Data to be monitored after turning ON power supply is selected

with a constant No. in the form of Un-L_¥ 1.
(D Frequency reference
(@ Output frequency

(® Output current

Muiti-function Analog Output and Analog Monitor
Card Channel 1 Gain (bn-11)*

The multi-function analog output and output voltage level of
analog monitor card option (AO-8, AO-12) channel 1 are set in
the formof 10V X XX.
<Example> When 5 V is set as the 100% level,

specify bn-11 = 0.50.

Analog Monitor Card Channel 2 Gain (bn-12)*

Output voltage level of analog monitor card option (AO-8, AO-

12) channel 2 is set 1in the form of 10 V X XX.

<Example> When 3 V is set as the 100% level,

specify bn-12 = 0.30.

Calibrating Meter

(D Multi-function analog output
When bn-11 is displayed in PRG mode, a 100%-level
voltage is output by the set value of bn-11.

@ AO0-8,AO-12
When bn-11 is displayed in PRG mode, channel 1 outputs a
100%-1evel voltage by the set value of bn-11. When bn-12
1s displayed, channel 2 outputs a 100%-level voltage by the
set value of bn-12.

|

Multi-function
analog output Terminal 21

The item to be monitored ) 100V X bn—11 h__o

1s selected by 4th digit of
Sn-05 or [2nd digit of Sn-09 ]

Diagram of Multi-function Analog Output
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Channel 1

Channel 1
{ The item to be momrored\ 100V < bn-11 ———O

is selected by Sn-28 /

Channel 2

Channel 2
fThe item to be monitored \ 100V  bn-12 ———.-O

( 1s selected bv Sn-28 )

Diagram of AO-8, AO-12

- — * When EPROM No. 1s NSG610010-NSG610012, the setting - --
method 1s as follows:

(11) Multi-function Analog Output and Analog Monitor
Card Channel 1 Gain (bn-11)
The mulu-function analog output and the output voltage level
of analog monitor card option (AO-8, AO-12) channel 1 are

set in the form of 10 V/XX%.
<Example> When 5V is set as the 100% level,

specify bn-11 = 200.

Multi—function
Terminal 21

analog output 100V
(The item to be momtored\ —_O

1s selected by 4th digit bn—11

of Sn—05

Diagram of Multi-function Analog Output

Channel 1 Channel 1
(The item to be momtored) 100 1\1 ‘—O

\is selected by Sn—28 bn-

Diagram of AO-8, AO-12

(12) Analog Monitor Card Channel 2 Gain (bn-12)
Output voltage level of analog signal output option (AO-8,
AO-12) channel 2 is set in the form of 10 V/XX%.
<Example> When 4 V is set as the 100% level,

specify bn-12 = 250

Channel 2 100V Channel 2
The item to be monitored O
bn—12

\1s selected by Sn—28

Diagram of AO-8, AO-12




7.3 SYSTEM CONSTANT .

System Constant List (1/6)

Factory
Set
Function Sn Data Name Description £55%
anfg
£T8%
< ON
Basic 01 | Inverter Capacity | Inverter capacity selected *q
Setting
Constant 02| V/f V /{ pattern selected 01
0000 Setting and reading of An-{_¥1, bn-t73"3, Sn-H7}, Cn-TH0
Display of enabled - - -
Operator 0101 Settrlng:;_fmd reading of Ani3{} reading of bn-{li{}, Sn-{TiI,
Operator 03 Cn-{_i{} enabled
0000
Status Constant iniialization (Multi-function terminals are preset prior
Constants 1110 |4, shipping)” 2
inthialization 1111 Constant inhahization (For multi-function terminals, refer to
Table of *2)
4th | 3rd | 2nd | 1st
Digit | Digit | Digit | Dugnt
Master frequency reference by analog input
of control circut terminals 13, 14 - T 0
Operation Master frequency reference from keypad — — — 1
Method Select
Control circuit terminal operation effective — — 0 —
Operation
Mode 04
Key operation reference effective — — 1 —
Selection 1 y operal rence etiectiv 001 1
RAMP stop 0 0 - —
Coasting to stop 0 1 — —
Stopping Method
Select Full-range DC injection braking stop 1 0 — —
Coasting stop (timer function provided) 1 1 — —
STOP key effective during operation from
control terminal - - - 0
Prionty of
Stopping STOP key not effective during operation
from control terminal - I 1
REV run enabl — — 0 —
Prohibition of un enabled
REV run REV run disabled — =] 1| =
Operation
Mode 05 Control inputs are scanned twice before . 0 . _loooo
Selection 2 Control Input being accepted by MPU |
Scan Control inputs are scanned once before _ 1 N
being accepted by MPU
Selection of item to be analog output 0 . _ !
(terminals 21, 22) *3 - }
Analog Monitor
Output Selection of item to be analog output 1 _ L ':
(terminals 21, 22) =3 ;




System Constant List (2/6)

Factory
Set
Function | oM Data Name Description 555%
] 202
4th 3rd | 2nd 1st |02 A
Digit | Digit | Digit | Digit | £ 2 ::3 B
02sec S-curve — — 0 0
S-curve at Accel | No S-curve - | — 0 1
/ Decel Time S-curve 0 5 sec — — 1 0
S-curve 1 0 sec — — 1 1
o Response to master frequency reference 0
peration 0to 100% at 0 to 10V (4 to 20 mA) -
Mode 06 | Input Reference
Selection 3 Response to master frequency reference ) 0000
0 to 100% at 10 to OV (20 to 4 mA)
Processing Stop by reference input 0 — | -] =
When Frequency
Reference is Operation to continue with 80% of frequency .
Missing reference - - -
Overtorque detection not enabled — —_ — 0
Overtorque detection enabled — — —_— 1
Enabled only If at agreed frequency — — 0 —_
Operation Enabled d tron ( t d DC
nal uring operation (except during _ _ _
Mode Overtorque injection) !
Selection 4 07 Detection 0000
(Overtorque Operation continued after overtorque is _ 0 _
Detection) detected
Coasts to stop if overtorque is detected — 1 —_ | -
Not used 0 — — —
Priority of Run by option card frequency reference _ _ _ 0
Frequency input
Reference (When
input option card | Run by inverter operator or control circuit _ 1
1S used) terminal input run command input - -
Priority of Run Run by option ¢ard run cornmand input — | —1 0| -
Command Y opt ka
Operation v o nput Run by inverter operator or control circult — 1 0000
Mode o8 | optoncardis d - -
used) terminal input run command input
Selection 5 Stoppng 0100
Ramp to a stop (decel time: bn-02 — —
Method P op { ) 0 0
Selection at .
Commumcation Coasting to stop 0 1 - —_
:rslt'og?ce Card Ramp to a stop (decel time. bn-04) 1 0 — —
Communication
Etror Operation to continue 1 1 — —_
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7.3 SYSTEM CONSTANT &

(Cont'd)

System Constant List (3/6)

Factory
Set
Function | Sn- Data Name Description 550%
i 4th | 3rd | 2nd | 1st |602G
U -
Digit | Digit | Digit | Digit g s58
ltem to analog output (terminals 21-22) _
Analog Oulput | gepands on Sn-05 4th digit and Sn-08 2nd digit -1 °
Selection
ltem to analog output {terminals 21-22) is set
Meth
Operation od by commumication interface card (S1-B). I R M 1
Mode 09 0000
Selection 6 Selectic:n of tem to analog output (terminals . . 0 _
Analog Monitor | 21-22) "3
Selection Selection of item to analog output (terminals
2122)*3 ut Bl BN e
R R o] 0 — —
Stall prevention during acceleration enabled — —_ — 0
Stall prevention during acceleration not _ _ _ 1
enabled
Stall prevention during deceleration enabled — — 0 —
Protective zrtlaaluaergventlon during deceleration not _ _ 1 _
Charactens-
Stall Prevention
ties 10 vent Stall prevention during running enabled - 0 - — {0000
Selection 1
(Stall Stall prevention during running not enabled — 1 — —_
Prevention)
Decel time duning stall prevention "DECEL 0
TIME 1" (bn-02 set value) I R
Decel time during stall prevention "DECEL 1
TIME 2" (bn-04 set value) o
No DB protection calculated or provided by _
inverter I 0
DB Resistor Protection provided for YASKAWA DB .
resistor only, if installed I
procve || FaiConiae | At sontat s et eregzeacumng o || _ | | _
Characters- 11 | dunng Auto P 0000
tics Reset/Restart | Fault contactis energized dunng autoreset/ | | 1 _
Selection 2 Operation restart operation
Momentary Operation stopped by momentary power _ 0 - _
loss detection
Power Loss
Protection Operation continues after momentary power! | i _ _
loss
_ Not used 0 — | =1 —
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System Constant List (4/6)

Factory
Set
Function | Sn- Data Name Description 55563
4h | 3rd | 2nd | 1st [ S % a
£ O -
Digit | Digit | Digit | Digit 3550
External Fault External fault input NO-contact input - — | — 0
S I Level
'gnaleve External fault nput  NC-contact input — — — 1
Recelving External fault signal  Always detected — | — 0 —
External Fault
Sianal External fault signal _ _ 1 _
Protective 'gna Detected during running only
Characteris-
tics 12 Ramp stop (major fault) 0 0 — —|0t100
Selection 3
Processing at Coasting to stop (major fault) 0 1 — —
External Fault A ; top ( faull)
amp to a stop (major faul 4 0 . .
Detection ramp to a stop (bn-04 set value)
Operation to continue (minor fault) 1 1 — —
—_— — — 0 0
Protective Deceleration to stop (decel time bn-02) 0 0 — —
Characters- 13 Stopping Method | Coasting to stop 0 1 —_ | =
tics at Fan Fault 0100
Selection 4 Detection *4 Deceleration to stop (decel time bn-04) 1 0 - | —
Operation to continue 1 1 — | —
Electronic thermal motor Protection effective — —_ — 0
Electronic thermal motor Protection _ - _ 1
ineffective
Electronic thermal characteristics are in _ _ 0 _
Motor Protection | 4ccordance with standard motor
(Electronic
Protective Thermal) Electronic thermal characteristics are in . _ 1 _
accordance with constant torque motor
Characteris- 14 0000
tics Electronic thermal time constants are _ 0 — _
Selection 5 standard
Electronic thermal time constants are short-
time rating - 1 - -
Inverter Inverter Protection OL 103% continuous, 0 I R
Protection 150% for one minule
Electron
( ' 'i Inverter Protection OL 113% continuous, 1 _ _ _
Thermal) *4 123% for one minule




7.3 SYSTEM CONSTANT (Cont'd)

System Constant List (5/6)

Factory
Set
Sn-
Functon  {iy Data Name Descniption 5 3‘5‘,‘5)
4h | 3rd | 2nd | st |6 EC 45
Digit | Digit [ Digit | Digit g g g K]
Set Data
Terminal § Selects t I 5 function (fact t for multi-st
15 °F elects terminal 5 function (factory preset for multi-step
Function 00-FF speed reference 1) 03
Contact Terminal 6 Selects terminal 6 function (factory preset for muiti-step
16 | Funct 00 - FF 04
Input unction speed reference 2)
S | Signal
§ ¢ 17 Terminal 7 00 - FF Selects terminal 7 function (factory preset for jog 06
2 Function frequency reference)
@
s Terminal 8 . Selects terminal 8 function (factory preset for internal
= 18| E 00 - FF 08
3] unction baseblock by NO contact input)
=}
= | Analog Multi-function i
3 Input 19 Analog Input 00 - OF Selects multi-function analog input (terminat 16) function | 0 0
Multi-function .
20 Outout 1 00 - OF Selects mult-function contact output (terminals 9, 10) 00
utpu function (factory preset for during running)
Output 21 | Mutti-function 00 - OF Selects multi-function open collector (terminal 25) 01
Signal Output 2 function (factory preset for zero speed)
oo | Multi-function Selects multi-function open collector (terminal 26)
2 | Outout 3 00 - OF 02
utput function (factory preset for agreed frequency)
Positive / negative values of frequency 0
reference determine FWD / REV operation
Analog
25 | Reference Card | pogypve frequency reference value 0000
(Al-14B) determine forward operation negative = 0 el e 1
output
Not used 0 0 0 —
Option BCD input 1% Resolution 0 0 0 0
Card
Function BCD input 0 1% Resolution 0 0 0 1
Selection Digttal BCD input 0 01% Resolution ] 0 1 0
26 (F:;fz;nce Card BCD input 1 Hz Resolution 0 0 1 1 [ooo0o
(Frequency BCD input 0 1 Hz Resolution 0 1 0 0
reference set | g6 nput 001 Hz Resolution o 1] o 1
mode)
BINARY input 255 / 100% 0 1 1 1
BINARY input (input value displayed in ’ 0 0
decimal on operator) 0
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System Constant List (6/6)

Factory
Set
Function _Sjn] Data Name Description 5505
- 4h | 3rd | 2nd | 1sd (BB A&
Digit | Digit | Digit [ Digit | S g g B
Drgrtal Output item to be output from DO-08 *5 - -] - 0
Card DO-08 Htem to b output from DO-08 *5 - =] =11
Pulse Monitor X1 of inverter output frequency (1F) 0 0 0 —
Card PO-36F X6 of inverter output frequency (6F) 0 0 1 — 10010
27 | (Number of
Output Pulses) X10 of inverter output frequency (10F) 0 1 0 —
F inverter
Output X12 of inverter output frequency (12F) 0 1 1 -_—
Frequency X36 of inverter output frequency (36F) 1 0 0 —
Output frequency _ _ 0 0
Option (max frequency / 100%)
Card Output current . _ 0 1
Function (rated current / 100%)
Selection Channel 1 Output volta p
utput voltage re . _
output | (cn-01/100%) vy
DC voltage 1 400V/100% for 200V class
Analog Monitor 800V/100% for 400V class - — 1 1
28 Card (AO'OS, 1000V/100% for 575V dass 0100
AO-12) Output frequency 0 0 — —
(max frequency / 100%)
Output current
Channel 2 | (rated current / 100%) 0 1 - -
output Output voltage ref il ol =
(Cn-01/100%) -
DC voftage 1 400V/100% for 200V class
800V/100% for 400V class 1 1 — —
1000V/100% for 575V dass

*1 Differs according to inverter capacity

*2 Inihalization (Sn-03 = 1110, 1111)
After depressing the | ENTER ] key, input the initial value of An-i"}i"1, bn-[1{}, Sn-{7}71,Cn-{i{71, (except Sn-01, Sn-02)
into NV-RAM  When the value 1s written in without an error, £nd 1s displayed When the value I1s written 1n

with an error, £~ 1s displayed The values of Sn-15 to -18 differ as follows between inihalizations with Sn-
03 = 1110 and with Sn-03 = 1111

Multi-function 1110 111
Terminal (2 Wire Sequence) (3 Wire Sequence)
Terminal 5 (Sn-15) 3* (Multi-step speed command 1) 0 (FWD/REV run select)

Terminal 6 (Sn-16)

4* (Multi-step speed command 2)

3 (Mult-step speed reference 1)

Terminal 7 (Sn-17)

6* (Jog frequency reference)

4 (Mulu-step speed reference 2)

Terminal 8 (Sn-18)

8* (External baseblock command)

6 (Jog frequency reference)

* Values have been factory-set
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7.3 SYSTEM CONSTANT EESIEBD (Cont'd)

*3 Setting of Sn-05 4th digitand Sn-09 2nd digit.

Sn-05 Sn-09
4th Digit 2nd Digit Description

0 0 Output analog signal proportional to inverter output frequency

(Max frequency / 100%)
1 0 Output analog signal proportional to inverter output current

(Rated current/ 100%)

1 Quiput analog signal proportional to inverter output voltage reference

0 (Cn-01 / 100%)
” 4 Output analog signal proportional to inverter output power.

{Max. applicable motor capacity / 100%})

*4 Effective only for nverter models of capacity 200 V 40 HP (30 kW) or more, 400 V 75 HP (55 kW) or more, or 575 V
30HP (22 kW) or more

*5  ltems output from DO-08 differ as shown below, according to Sn-27 1st digit setting

Sn-27 1st Dignt
Terminal No 1st Digit =0 1st Digit = 1
Output Bis? Code Output Brep Code Output
TD5-TD11 Overcurrent (OC) 0000 | No fauit 1000 | External fauit (EFxx)
{including grounding) 0001 | Overcurent (including grounding) (OC) | 1001 | Inverter hardware fault (CPFxx)
TD6-TD11 Overvoitags (OV) 0010 | Overvoltage {OV) 1010 | Motor overload (OL1)
0011 | Inverter overload (OL2) 1011 | Not used
1 | OH 1100 | Momenta er loss (UV,
TOZTDI | inverter overioad (OL2) —eros...| ITVerir overheat (OH) Iy powerioas (W)
0101 | Not used 1101 | Not used
0110 |F lown (FU 1110 | Not used
TDB-TD11 Fuse blown (FU) use blown (F1) 2
0111} Not used 1111 | Cooling fan fault (FAN)
TD9-TD1t Not used Zero-speed detection
TD10-TD11 Inverter overheat (OH) Agreed frequency
TD1-TD2 Zero-speed detection Running
TD3-TD4 Agreed Frequericy Minor fault

* Bits 0 to 3 correspond to the following termiinats,

Terminal No, Bt |
TD5 - TD1 [+)
TD6 - TD1 1
TD7 - TD11 2
TD8 -TD11 3

Note TD11 is common terminal
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M Inverter Capacity Selection i

Inverter capacity has been preset at the factory. However, 1f a spare
board is used, reset the inverter capacity referring to the table below.

Control constant Cn-__% __} factory setting values (initial values) differ
according to Sn-01 setting.

Inverter Capacity Selection

200 V Class
Data of Sn - 01
Name 00 01 02 03 04 05 06 07
CIMR - G3 [} 20P4 | 20P7 | 21P5 | 22P2 | 23P7 | 25P5 | 27P5 | 2011
Inverter rated capacity kVA | 14 21 27 41 69 103} 137 | 206

05 1 2 3 5 75 10 15

Max applicable motor capacity HP (kW) ©4 {07 15| @2 @7 65| 75| an

Inverter rated current A 32 48 64 96 16 24 32 48

Cn-09 | Motor rated current Al 19 33 62 85 141 196 | 266 | 397

Carnier frequency upper

Cn-23 it KkHz 150 | 150) 150 ] 150 | 150 | 150 | 150 | 150
) Carrier frequency lower
Cn-24 it KHz 150 | 150 | 150} 150 | 150 | 150 | 150 | 150
Cn-25 Carner frequency 0 0 0 0 0 0 0 0
proportional gain
D Motor phase-to-phase
cg Cn-31 resistance 6950 5604} 2130} 1478| 0837 | 0434| 0241 | 0250
[e]
© f {
& | cn-ag | [orauecompensatonion |} oo | sy | 77 | w2 | 172 | 262 | 245
loss w
Cn- 33 | Torque compensation hm:tv 50 50 50 50 50 50 50 50

Cn-37 Momentary power loss

assurance time ¢| 07 | 10| 10 10 | 20 | 20 | 20 | 20

Cn - 40 Minimum baseblock time . 05 05 05 05 05 07 07 07

Cn-41 | V/duning speed search o | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100




7.3 SYSTEM CONSTANT &

BBl (Cont'd)

Inverter Capacity Selection

200 V Class
Data of Sn - 01 oD E
Name 08 09 0A 0B 0C OE 0
CIMR - G35 2015 | 2018 | 2022 20.30" | 2L37*| 2L45%| 2155 ] 2L75*
T 2030 | 2037 | 2045 |2055 | 2075
Inverter rated capacity kVA| 274 34 41 54 68 78 95 130
20 25 30 40 50 60 75 100
Max applicable motor capacity HP (kW) (15) | (18 5)| (22) (30) (37) (45) (55) (75)
Inverter rated current A 64 80 96 130 160 183 224 | 300
Cn-09 | Motor rated current A| 530 658 | 772| 105 | 131 | 156 | 190 | 224
* t * * *
Carnier frequency upper 10 10 10 10 10
Cn-23 | my kiz | 1901 1501 1500 59 | 20 | 20 | 20 | 20
i Carrier frequency lower 101 10" | 10" | 10 10
Cn-24 | )t kHz | 90| 1801 180 w6 1 40 | 10 | 10| 10
* * 0* * 0*
Cn - 25 | Cammer frequency 0 0 0 0 0 0
proportional gain 36 36 36 36 36
] Motor phase-to-phase
Q -
g Cn-31 resistance q | 0149/0110)| 0086) 0067 [ 0045|0035 0028| 0019
[=]
8 | cn-32 | Jorquecompensationiron | .., | g5 | 535 | g99 | s23 | 852 | 960 | 1200
loss w
Tor m hrmit
Cn-33 | Teraueco pensation |m|V 50 50 50 50 50 50 50 50
Cn -37 | Momentary power loss 20| 20| 20| 20 20| 20| 20 | 20
assurance time )
Cn - 40 Minimum baseblock time . 07 10 10 10 10 10 10 10
Cn-41 | V/idunng speed search o | 100 [ 100 | 100 | 80 | 80 | 80 [ 80 | 80

* Type numbers or data in the upper are for low noise type, and those in the lower are for general type




inverter Capacity Selection

400 V Class
Data of Sn - 01
Name 20 21 22 | 23| 24 | 25 26 | 27| 28 | 29 | 2A
CIMR - G3{"¥ %73 40P4| 40P7 | 41P5| 42P2| 43P7| 45P5| 47P5| 4011| 4015] 4018 | 4022
Inverter rated capacity kVA| 14 { 21 | 34 | 41 ] 69 | 103 | 137 | 206|274 34 | 41
Max applicable motor capacity 05 1 2 3 5 75 10 15| 20 25| 30
HP (kw) | (04)}| (075)] (15)| (22)| (37)]| (55) | (75)] (11)]| (15) | (185) (22)
Inverter rated current Al 16| 26| 40| 48 8 12 16 | 24 | 32| 40 | 48
Cn-09| Motorratedcurrent A| 10 16 | 31 42 70| 98 | 133 199]| 265| 329 386
Carrier frequency
Cn-23 upper imit kHz | 150 | 150 | 150| 150( 150| 150 | 150| 150| 150 150 | 150
) Carnier frequency
Cn-24 lower hmit kHz | 150 150 | 1501150 150( 150 | 150 | 150| 150( 150 | 150
Carner frequency
Cn-25 proportional gain 0 0 0 0 0 0 0 0 0 0 0
® Motor phase-to-phase
»n|Cn-31 resistance Q 34509 |20340( 9148 | 5883 | 3293 | 1734| 0964 | 1001} 0597 | 0439 | 0344
>
o
S
& | cn-az| Torque compensation |\ | o6 | 53 | 77 | 130 | 193 | 263 | 385 | 440 | 508 | 586
Iron loss w
Cn-33 Iﬁ‘r’?"e °°"‘pe"sa"°"v 100 | 100 | 100 | 100 | 100 | 100 | 100 100 100 | 100 | 100
Cn - 37| Momentary powerloss | o | 4| 45| 10| 20| 20| 20 20/ 20 20 20
assurance time s
Cn - 40| Mimmum baseblock o5 | 05| 05| 05| 05| 07| 07| 07]l07] 10| 10
time S
V/f duning speed
Cn-41| Coarch o | 100 | 100 [ 100 [ 100| 100 [ 100 | 100 | 100 | 100 | 100 | 100
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7.3 SYSTEM CONSTANT (it &lsf) (Cont'd)

Inverter Capacity Selection

400 V Class
Data of Sn - 01
Name 2B | 2 | 2D | 3F | 2E | 2F | 31 | 33 | 34| 35 | 36
CIMR-G3_.CX 4030 | 4037 | 4045 | 4L45 4LSS"| 4L75") 4LATY| 4LAG" 41851 4220 | 4300
TS 4055 | 4075 | 4110 | 4160 8
Inverter rated capacity kVA 54 68 82 82 110 140 | 200 | 250 290t 380 | 510
Max applicable motor capacity 40 50 60 60 75 100 | 145 210 245 | 290 390
HP (W) | (30) | (37) | (45) | 45) | (55) | (75) | (110) | (160) | (185)] (220) | (300)
Inverter rated current A 64 80 96 96 128 165 | 224 300 340 | 450 | 600
Cn-09 ] Motorratedcurrent A | 523} 656 | 797 | 797 98 120 175 245 306 368 490
Carner frequency 10} 10" | 10" | 10
Cn-23| ooar it khz | 150 100 | 25 [ 100 | o | 50 | 20 | 20 | 20| 20 | 20
Carner frequency 10" | 10" | 10° | 10
Cn-241  er hmit kHz | 180 | 100} 25 1100} o | 40 | 10 | 10 | 'O} 'O | 10
i Carrier frequency o* 0 o 0*
Cn-25 proportional gain 0 0 0 0 36 36 36 36 36 36 36
| gn.gq | Motorphasetophase | o)1 178] 0140 0140| 0100|0066 |0 040 |0 025 |0020 |0 016 0011
‘g n- resistance 0 8
S
§ | cn -3 | Torque compensaton | g4 | go5 | 4905 | 1125 | 1260| 1600 | 2150 | 2850 | 3200| 3700 | 4700
w iron loss w
Torque compensat
Cn-33| e COMPENSAAN 1} 400 | 100 | 100 | 100 | 100 | 100 | 00 | 100 | 100 | 100 | 100
Cn - 37 | Momentary powerloss | 545 | 50 | 20| 20| 20| 20| 20 | 20 | 20| 20 | 20
assurance time s
Cn - 40 | Minimum baseblock 10| 10} 10| 10 10| 10| 20 | 20 | 20| 20 | 20
time S
) V/t dunng speed
Cn-41 search % 100 100 100 100 80 80 80 80 80 80 80

* Type numbers or data in the upper are for low noise type, and those in the lower are for general type
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Inverter Capacity Selection

575 V Class
DataofSn-01) 45 46 47 48 | 49 4A 4B
Name 4
CIMR - G3A ¥} 53P7 | 55P5 | 57P5 | 5011 5015 | 5018 | 5022 | 5030
Inverter rated capacity kVA 5 75 10 15 20 25 30 40
Max applicable motor capacity 5 75 10 15 20 25 30 40
HPkw) | B7) ] (63) [ (7 5) (11) (15) | (185)| (22) (30)
Inverter rated current A 63 95 125 17 22 27 32 43
Cn-09| Motor rated current A 61 90 110 17 22 27 32 41
Carrier frequency
Cn-23 upper hmit KHz 150 150 150 150 150 150 100 100
Cn - 24 | Carmer frequency 150 | 150 | 150 | 150 | 150 | 150 | 100 | 100
fower imit kHz
Cn-25 Carner frequency 0 0 0 0 0 0 0 0
proportional gain
@
w Motor phase-to-phase
5>~ Cn- 31 resistance Q 0 0 0 0 0 0 0 0
©
[
u Cn-32 Torque compensation 0 0 0 0 0 0 0 0
iron loss w
T
Cn-33 h;’f“e °°mpe”sa"°"v 143 | 143 | 143 | 143 | 143 | 143 | 143 | 143
Cn -3y | Momentary powerloss | 5 | 55 | 50 | 20 | 20 | 20 | 20 | 20
assurance time s
Cn - 40 | Mimimum baseblock o5 | o5 | o5 | os | o5 | o5 | 10} 10
time S
V/f duning speed
Cn- 41 search % 100 100 100 100 100 100 80 80
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7.3 SYSTEM CONSTANT @XE=iEB (Cont'd)

Inverter Capacity Selection

575V Class
Data of Sn - 01 '
Name 4C 4D 4E 4F 50 51 52
CIMR - G3A[ X} 5037 5045 5055 + 5075 5090 5110 5160
|
Inverter rated capacity kVA 50 60 75 100 125 150 200
Max applicable motor capacity 50 60 75 100 120 145 210
HP (kW) (37) (45) (55) (75) (90) (110) (160)
Inverter rated current A 54 64 81 112 130 172 200
Cn - 09 | Motor rated current A 52 62 77 99 125 144 192
|
Carrier frequency '
Cn-23 upper mit kHz 100 100 100 i 20 20 20 20
I
) Carrier frequency !
Cn-24 lower hmit KHz 100 100 100 . 10 10 10 10
Carrer frequency '
Cn-25 proportional gain 0 0 0 36 36 36 36
3 Motor phase-to-phase
' Cn-31] Lesistance Q 0 0 0 0 0 0 0
S
S Torque compensation
© -
it | Cn-32 ron loss W 0 0 0 0 0 0 0
Cn-33 |T°’q“e compensation | 143 | 443 | 143 143 143 | 143 143
imit \
Cn-a7 | Momentary powerloss | 50 | 54 | 5 20 | 20 | 20 | 20
assurance time s
Cn - 40 | Minimum baseblock 10 | 10| 10 20 | 20| 20 | 20
time s
V/f during speed
Cn-41| oren o | 80 80 80 80 80 80 80
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M V/f Pattern Selection

V/f pattern is selected by the setting of Sn-02. When V/f pattern is
selected, never to fail to set input voltage of the inverter to Cn-01.

. Data@-@(of Sn-02) : change not enabled

* Data ®(of Sn-02) : change enabled

(After initialization, V/f pattern becomes
as shown below.)




7.3 SYSTEM CONSTANT

L& (Cont'd)

V/f Pattern of 200 V Class® 0.5 to 2 HP (0.4 to 1.5 kW)

Specifications |Sn-02 V/f Pattern ! Specifications sn-02|
i Low
| starting
I torqu2
50 Hz N 50 Hz
[ -k High
i g startirg
I g torqu2
e
(]
2 |- o - _
S
® 60Hz | . &b Low
g Satu- 5 starting
E} ration F T torque
[}
® 60 Hz 60 Hz
%’ 50 Hz | High
O Satu- ' D st:)arrtiu‘g
ration 0153 50 60 {He a He,
| '
l ‘
’ 72 Hz ‘ 90 Hz
| |
I 1
i
‘ |
! 3
1 ! Q —
| I @
1 l c
1 | .8
. Variable, 8
; torque 1 e
| ]
8 | 50Hzb—- © 120Hz
= | :1)
a | j=3
5 Variable! o
8 torque 2, a
(3] =]
c o
o\ T |—_— — .-
® 2
& &
(e} '
= Vanable |
@
g torque 3 .
= B0Hz —— ‘!‘ 180 Hz
Vanable
torque 41
01, 60 He
L = -

X

For 400 V class:—é_t_m;s_v_oltage value shown in table above

For 575 V class,

575
0

times voltage value shown in table above

Consider the following items as the conditions for selecting a V/t pattern
They must be suitable for
(1) The voltage and frequency characteristics of motor

(2) The maximum rotation speed of motor
Select high starting torque only in the following conditions Normally, this selection is not required

(1) The wining distance 1s long [492 ft (150 m) and above]

(2) Voltage drop at startup s large
(3) AC reactor 1s inserted in the input or output of the inverter

(4) A motor smalier than the maximum appticable inverter 1s used
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V/f Pattern of 200 V Class™® 3 to 60 HP (2.2 to 45 kW)

Specifications  Sn-02 Vi Pattern Specifications | Sn-02 V/f Pattern !
—-ow 20
starting
torque >,
50 Hz |
o 50Hz |— —
! ++ High | B
b starting | ¢ ul
] torque 12
(=3 0
S
- = R —
<
= l.ow
60 Hz T ]
§ Satu. w & starting | A
g ration F S torque
a T
- 60 Hz - 60 Hz
g
2 High
c
R E.)?.oamz ( staring | B
” torque
ration 015 3 50 60 (Hz,
|
|
| )
1
1
72 Hz J 90 Hz c :
1
]
2
153 ,-9‘0
1836 tHa) g )
L
]
c
I
Vanable | §
torque 1 =
]
& | 50Hz & 120Hz D
1] 3 "
3 Varnable R (e} |
3 2 5 ;
-:Cg; torque 2 \ %
S (Hz) o
o ' 20 .
; Vanable | %) :
8 torque 3 :
= 1
(] v
S | 60Hz 180 Hz E '
Vanable | 77, 0 15 . !
torque 4 l Bzoogf !
o 0153 60 18
ow & 0z, | 456 the)

*

For 400 V class, 2 times voltage value shown in table above

For 575 V class, %g times voltage value shown in table above
Consider the following items as the conditions for selecting a V/f pattern
They must be suitable for

(1) The voltage and frequency characteristics of motor

{(2) The maximum rotation speed of motor

Select high starting torque only in the following conditions  Normally, this selection 1s not required
(1) The winng distance 1s long [492 ft (150 m) and above]

(2) Voltage drop at startup 1s large

(3) AC reactor 1s inserted in the input or output of the inverter

(4) A motor smaller than the maximum applicable inverter i1s used
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7.3 SYSTEM CONSTANT
V/f Pattern of 200 V Class* 75 to 400 HP* (55 to 300 kW)

) (Cont'd)

For 400 V class, 2 times voltage value shown in table above
For 675 V class, %g—g times voltage value shown in table above

Consider the following items as the conditions for selecting a V/f pattern
They must be suitable for

(1) The voltage and frequency characteristics of motor

(2) The maximum rotation speed of motor

Select high starting torque only in the following conditions  Normally, this selection 1s not required
(1) The wiring distance is long [492 ft (150 m) and above]

(2) Voltage drop at startup I1s large

{3) AC reactor is inserted in the input or output of the inverter

(4) A motor smaller than the maximum applcable inverter 1s used

Up to 100 HP (75 kW) for 200 V class 70

Specifications Sn-02 V/f Pattern 1 Specifications Sn-02 Vit Pattern |
Low
starting
torque )
50 Hz .
{0, 50 Hz
High
e starling 9
g torque
fisd
— (=]
(=
§
60Hz | o Low
© Satu- =~ < starting A
a2 g torque
a ration F I q
3
a 60 Hz 60 Hz
©
= High
]
5 %%E Z o, starting B
o ” torque
ration 0153 50 §iz)
72 Hz ‘3 90 Hz C
0153 60 72 Mz ’—o‘
L
(]
=
=
3
Varniable 1 E
torque 1 S
' i g
'@ v 50HZ — — |- —— S 120Hz D
= [«
2 Variable ©
ol o 5
e torque 2 %
3 [N ] 2 S0 ‘Hz} o
5 3
s &
2 a 7 d
' Variable © '
8 torque 3 '
% .
S | 60Hz 180 Hz E 5
Variable | 7 :
torque 4 E
015 ® 60 0l 0153 60 186 31,




l Operation Mode Select 1

(1) 1st digit (frequency reference select)
Ist digit = O : Reference input from control circuit terminal 13 or
14 is the master speed frequency reference.
Ist digit = 1: Frequency reference 1 (An-01) is the master speed
frequency reference.

Note : For combination of multi-step speed operation, refer to page
85 and 86.

(2) 2nd digit (run command select)

2nd digit = 0 : Run command from control circuit terminal 1s
accepted.
2nd digit =1 : Run command from the digital operator is accepted.

Valid run command and frequency references differ as shown in
the table below, depending on the combination of the 1st and 2nd

digits.
N)ONSTANT 2nd digit] 1st digit {2nd dig'tfIst digit [2nd digit| 1st digit|2nd digit| 1st gigit
SYSTEM CONSTANT 4
REF 0 0 0 1 1 0 1 1
Master Speed Frequency Ref &orr;:?][af'&clu{z An-01 ti?lrzr::g;fl{;ufz An-01
FWD Run Command (Terminal 1) O O X
REV Run Command (Terminal 2 ) O O o X X o
External Fault (Terminal 3) O O i O O ]
Fault Reset (Terminal 4) * * * *
Control Comand of Terminal 5 @) O t o _ t _
Terminal Comand of Terminal 6 @) O O C
Comand of Terminal 7 @) O _O N O R
Comand of Terminal 8 C O O G
" Aux Input @) i O - b O ]
Fault Contact Output O (3— O O
Multi - tunction Contact Output o O @] T _-O O -
Multi - function PHC Output @) C—) O L —“6 ]
RUN Key X X O O
JOG Key X X O ®)
STOP Key ¥ + O O
FWD/REV Key X X @) O
Operator > /RESET Key * * * *
DRIVE / PRG Key e imverter stop | the mverter siop |the mverter stop | the mverter stop
LED of REF Lit OFF Lit OFF T
LED of SEQ Lit Lit OFF OFF
Monitor display O O O O

* Vahd only when the mverter stops  (FWD run command, REV run command, and DC njection braking
command are "open” )

T FWD/REV run command 1s not accepted

1 When the STOP key 1s depressed, processing ditfers as follows, depending on the setting of the 1t digit of Sn-05
Istdigit=0 During running by signals trom control cucuit terminals, the STOP key trom the operator 1s accepted

It the STOP key 1s depressed, the mverter stops according to the setting ot 3rd and 3th digits ot Sn-04,

Istdigit =1

while the STOP LED indicator blinks

This stop command 18 held within the inverter until both the

FWD run command and RLY 1un command of control circunt terminals become "open”, or another
frequency reference s selected in the mulu-step speed command o1 jog tiequency reference section
During running by signals trom control circunt terminals, the STOP key from the operator 18 not
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7.3 SYSTEM CONSTANT

(3) 3rd digit, 4th digit (stop method select)
Stop method differs by the setting of 3rd and 4th digits as shown
below.

@ Sn-04 =00 X X RAMP stop

CLOSED

RUN COMMAND '——l OPEN

OUTPUT FREQUENCY

DECELERATION TIME

DC INJECTION
DC INJECTION BRAKING BRAKING

START FREQUENCY

(Cn-10) ]
DC INJECTION BRAKING
TIME AT STOPPING
(Cn-12)

(@ Sn-04 = 01 X X Coasting to a stop

CLOSED

OUTPUT FREQUENCY sy —=—— WHEN STOP REFERENCE

IS INPUT, INVERTER
OUTPUT IS CUTOFF.
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(3 Sn-04 = 10 X X Full-range DC injection braking stop

DC injection braking time differs by the output frequency when
stop command is input as shown below.

CLOSED
RUN COMMAND ———=— OPEN

OUTPUT FREQUENCY MINIMUM

BASEELOCK
TIME

(Cn-40) W
L-——-—L—»l

CUTOFF OF DC INJECTION
INVERTER BRAKING TIME
OUTPUT

DC INJECTION

BRAKING TIME Cn-12x10

DC INJECTION BRAKING
/e TIME AT STOPPING
i (Cn-12)

10% SPEED 100% SPEED

OUTPUT FREQUENCY WHEN STOP
REFERENCE IS INPUT.

(@ Sn-04 =11 X X Coasting to a Stop (timer function provided)

Once stop command is input, run command 1s disregarded during
T, time.

CLOSED CLOSED

OUTPUT FREQUENCY —~———
WHEN STOP REFERENCE
IS INPUT, INVERTER
OUTPUT 1S CUTOFF.

1
1
: T1 TIME

t
i
|
]
-]
-

DECELERATION
TIME

T TIME

100% SPEED

OUTPUT FREQUENCY WHEN
STOP REFERENCE 1S INPUT.
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Il Operation Mode Select 2 { >
(1) 1st digit

Select processing to be performed when the STOP key of the

digital operator 1s depressed during running by control circuit

terminals.

Ist digit = 0: During running by signals from control circuit
terminals, the STOP key from the operator 1s
accepted. If the STOP key 1s depressed, the
mverter stops according to the setting of the 3rd
and 4th digits of Sn-04 while the STOP LED
indicator blinks. This stop command 1s held
within the inverter until both the FWD run
command and REV run command of control
circuit terminals become "open”, or other
frequency reference 1s selected in the multi-step
speed command or jog frequency reference
section.

Ist digit = 1: During running by signals from control circuit
terminals, the STOP key from the operator 1s not
accepted.

(2) 2nd digit (REV run prohibited)
2nd digit = 0: REV run command from control circurt terminals
or the digital operator 15 accepted.
2nd digit = 1: REV run command from control circuit terminals
or the dignal operator 1s not accepted

(3) 3rd digit (selection of double scanning of sequence command)
3rd digit = 0 : Sequence command (control circurt terminals 1 to
8) 1s scanned twice,
3rd digit = 1 : Sequence command (control circuit terminals | to
8) 1s scanned once.

(4) 4th digit (selection of the multi-function analog output)
Multi-function analog output (control circuit termmals 21, 22)
output signal can be selected by Sn-05 4th digit and Sn-09 2nd
digit.

Sn-05 Sn-09

Desciiption
4th Digit | 2nd Digit P
0 0 Outputs analog signal proportional to inverter output frequency
(Max frequency / 100%)
1 0 Outputs analog signal proportionalto inverter current

(Rated current / 100%)

Outputs analog signal proportional to inverter output voltage reference
(Cn-01/100%)

1 1 Outputs analog signal proportional to inverter output power
(Max motor capacity / 100%)




Il Operation Mode Select 3

(1) 1stdigit, 2nd digit (S-curve selection of soft starter)

The S-curve characteristics of the soft starter depend on the
setting of the Ist and 2nd digits as follows:

2nd digit  1st digit Contents
0 0 The S-curve characteristics 1s 0.2 second.
0 1 No S-curve characteristics
1 0 The S-curve charactenistics 1s 0.5 second.
1 1 The S-curve characteristics is 1 second.

OUTPUT FREQUENCY

FREQUENCY
REF.

TIME

S-CURVE
CHARACTERISTICS
TIME (TSC)

Note S-curve characteristics time refers tc the ime from acceleration 1ate 0 to
the ime when a normal acceleration rate determined by a specitied
acceleration time 1s obtained

(a) Time chart at FWD/REV run change with S-curve
characteristics

The figure below shows the time chart at FWD/REV run
change during deceleration and stop.

FWD RUN ——————-———_1

COMMAND ,
REV RUN - | |
COMMAND 'ACCELER- | DECELER- ! DC INJECTION
LATION { Ameieey ATION" ! BRAKING TIME
! : - MIN. OUTPUT i AT STOPPING
OUTPUT P -~ FREQUENCY | (Cn-12)
FREQUENCY ‘g ... Ao (Cn=07) =
MIN. OUTPUT L3PC TNJECTION BRAKTNG
FREQUENCY ="\ START FREQUENCY /...
(Cn-07) aCCELERATION \(Cn-10) DECELER-

: /  ATION
“ % : S—-CURVE CHARACTERISTIC e .

* When 1st and 2nd digts are 00,
no S-curve characteristics at completion ot deceleration
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7.3 SYSTEM CONSTANT EEEEEED (Cont'd)

(b) Time chart at FWD/REV run change without S-curve
characteristics

The figure below shows the time chart at FWD/REV run
change during deceleration and stop.

FWD RUN l |

COMMAND ; 3
REV RUN 3] }_
COMMAND 'ACCELER—~ ' DECELER- i DC INJECTION
ATION™ E BRAKING TIME
MIN. OUTPUT ' AT STOPPING
OUTPUT FREQUENCY i (Cn-12)
FREQUENCY (Cn-07) -

- r—— . op—— o —— -

MIN. OUTPUT
FREQUENCY
(Cn-07)

START FREQUENCY

ACCELERATION\ (Cn-10) DECELER-

ATION

(2) 3rd digit (reverse characteristics select)

The input characteristics of the master speed frequency reference
depend on the set value as follows. For the reverse
characteristics, only + input 1s valid.

3rd digit = 0: Normal characteristics (0-10 V or 4-20 mA/0-

100%)
3rd digit = 1: Reverse characteristics (10-0 V or 20-4 mA/0-
100%)
3rd di1g1t=C e 3rd digit-=1i
100% . :
FREQUENCY ><'L—
]
REF. o ;
4mA 20mA
CURRENT INPUT {TERMINAL 14 )
100% .
FREQUENCY :
REF. o7
ov 1ov

VOLTAGE INPUT (TERMINAL 13)
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(3) 4th digit (operation select when frequency refcrence 1s missing)

4th digit = 0: Normal operation (varies with change of reference)
4th digit = 1: Operation continues with 80% frequency.

When 4th digit = 1 1s set, the current master speed frequency
reference 1s compared at all times with the one occurred 0.4
sccond before. When the current master speed frequency
reference goes below 10% of the one that occurred 0.4 second
before, operation continues with 80% (80% frequency) of the
master speed frequency reference of the prior one.
Consequently, the master speed frequency reference of the

previous one (0.4 second before) 1s used as the current frequency
reference.

In the following cases, this operation 1s released and the
inverter returns to normal operation:
* Master speed frequency reference exceeding 80% frequency is
input.
- Stop reference is input.
- Reference 1s missing during operation at less than 5% of
frequency.

FWD RUN
COMMAND

MASTER SPEED

' :

: |

= E
FREQUENCY _____ DU R JUU W e 807,
REF. ' ; : i

] ] ' :

e SATEE ) W PR RS be e ceemneeem 10%

: |Se.C.: : ES (.,-5 !

A A B

' ' ' : :

i i \ ; 80% OF
INVERTER 3 e e SOELEES FREQUENCY
QUTPUT ;
FREQUENCY TIME CHART




7.3 SYSTEM CONSTANT (5 2 1 (Cont'd)
B Operation Mode Select 4

Define the operation at overtorque detection. Overtorque 1s detected
by the following formula:

Inverter output current B overtorque detection level (Cn-26, Imual
value: 160%)

(Detection ime Cn-27, Initial value: 0.1 second. Hystercsis fixed at
10%)

(1) 1stdigit
Ist digit =0: Overtorque is not detected.
Ist digit = 1: Overtorque 1s detected.

(2) 2nd digit
2nd digit = 0: Overtorque is detected only during agreed
frequency.
2nd digit = 1: Overtorque is detected during stop or during
running except for DB.

(3) 3rd digit
3rd digit = 0: When overtorque is detected, of 3 blinks in the
digital operator and the operation continues.

3rd digit = 1: When overtorque is detected, ! 7 is displayed
on the digital operator and the inverter output is
shut OFF. Fault contact signal is output. (Treated
as a fault)

MOTOR
CURRENT

HYSTERESIS 10%

TIME

MULTI-FUNCTION OUTPUT SIGNAL ;
(OVERTORQUE DETECTION SIGNAL) —

[..JoN L._loN

Cn-27 Cn-27

Setting either Sn-20 to 22 to "OB" enables signal to be output at overtorque
detection.
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(1) 1st digit (option/inverter change)

Specify whether option card or inverter frequency reterence 1s
used for operation.

1st digit = O: Option card frequency reference is accepted.
Ist digit = 1: Frequency reference from inverter control circuit
terminals or the digital operator 1s accepted.
(2) 2nd digit (run command option/inverter change)
Select whether operation is performed by the option card or
inverter run command.

2nd digit = 0: Run command from option card received.
2nd digit = 1: Run command from inverter control circuit
terminalor digital operator received.

(3) 3rd digit, 4th digit (selection of stopping method at
communication error detection)

Stopping method at communication error detection can be
selected by communication interface card (SI-B).

4th digit  3rd digit Contents
0 0 Ramp to a stop by bn-02 (major fault)
0 i Coasting to a stop (major fault)
1 0 Ramp to a stop by bn-04 (major fault)
1 1 Operation to continue(minor fault)
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B Operation Mode Select 6 5

(1) st digit (selection of analog output)
Multi-function analog output signal contents can be set either by
the inverter or option.
tst digit = 0: Output according to Sn-03 4th digit and Sn-09 2nd
digit setting contents.
Ist digit = 1: Output according to contents set by communication
interface card (SI-B).

(2) 2nd digit (selection of multi-function analog output signal)
Multi-function analog output (control circuit terminals 21- 22)
output signal can be selected according to Sn-05 4th digit and
Sn-09 2nd digit set value. Output signal level is set by bn-11.

= (Cont'd)

Sn-05 Sn-09 Description
4th Digit | 2nd Digtt
0 o Outputs analog signal proportional to inverter output frequency
(Max frequency / 100%)

1 0 Outputs analog signal proportional to inverter current
(Rated current / 100%)

0 1 Outputs analog signal proportional to inverter output voltage reference
{Cn-01/100%)

1 1 Qutputs analog signal proportional to inverter cutput power
{Max apphicable motor capacity / 100%)
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M Protective Characteristics Select 1 §jjal

(1) 1st digit (selection of stall prevention during acceleration)

Ist digit = 0: Stall prevention during acceleration 1s enabled.
Ist digit = 1: Stall prevention during acceleration is not enabled.

The function of stall prevention during acceleration automatically
extends accelration according to load status (inverter output
current), thus preventing the motor from stalling during
acceleration. The stall prevention level during acceleration 1n a
constant output area is reduced as follows:

acceleration stall maximum voltage
g‘r‘:ﬁg{fg:‘o{;:géf prevention level (Cn-28) X frequency (Cn-04)
constant output field output frequency

When the st digit of Sn-10 1s 1, the output frequency
increases at the rate determined by acceleration time:

(2) 2nd digit (selection of stall prevention during deceleration)

2nd digit = 0: Stall prevention during deceleration 1s enabled.
2nd digit = 1: Stall prevention during deceleration is not enabled.

The function of stall prevention during deceleration automatically
extends deceleration time according to the magnitude of the main
circuit DC voltage, thus preventing overvoltage during
deceleration.

When the 2nd digit of Sn-10 1s 1, the output frequency
decreases at the rate determined by deceleration time. For
positioning application, specify "stall prevention during
deceleration not provided” (2nd digit = 1) in order to obtain

stopping accuracy. With large load inertia, use a braking resistor
to prevent overvoltage.



7.3 SYSTEM CONSTANT & J(Cont'd)

(3) 3rd digit (stall prevention during running)
3rd digit = 0: Stall prevention during running is enabled.
3rd digit = 1: Stall prevention during running is not enabled.

Stall prevention operation during running starts decelerating
when the output current reaches 100 ms or greater than the set
value of Cn-30 during frequency coincidence (operation level of
stall prevention during running). The inverter decelerates as long
as the output current exceeds the set value of Cn-30 (operation
level of stall prevention during running). When the output
current goes below the set value, the inverter reaccelerates. The
deceleration time selected in the 4th digit of Sn-10 is taken.
Even during stall prevention while running, stall prevention
during deceleration and stall prevention during acceleration are

DETECTION LEVEL OF |

STALL PREVENTION [

DURING RUNNING /
RETURN —
LEVEL

INVERTER
OUTPUT CURRENT ;

et

enabled.
OUTPUT
FREQUENCY ! DECELERATION TIME .
5 ' i
: H ]
HYSTERESIS ! ; ' :
2% ! ACCELERATION 5
‘ ! TIME ;
' : ,
1 ! !

t
]
]
[}
'
'
1
1
]
p—
[

DETECTION TIME:100 ms
STALL PREVENTION DURING RUNNING

(4) 4th digit (selection of deceleration time during stall prevention
while running)

4th digit = 0: The inverter decelerates for the deceleration time
specified in bn-02.

4th digit = 1: The inverter decelerates for the deceleration time
specified in bn-04.



M Protective Characteristics Select 2

(1) 1st digit (existence of braking resistor)
Ist digit = 0: Braking resistor protection not provided (braking
resistor is not protected from overheating).
Ist digit = 1: Braking resistor prolection provided (braking
resistor is protected from overheating).

On detecting overheating in the braking resistor, the inverter
lights rH on the operator, shuts off inverter output, and outputs
fault contacts. When braking contact failure (set value = D) 1s
selected in the multi-function contact output, the pertinent multi-
function contact output 1s output.

The following inverters can optionally accept braking resistors:

200 V class: 5 HP (3.7 kW) or less
400 V class: 3 HP (2.2 kW) or less

Notes:

1. Braking transistor operation level
Braking transistor operation levels depend on nput voltage
as shown below shown.

When the set value of Cn-01 is larger than the motor
rated voltage, the following problems may occur. Set Cn-01
to match the motor rated voliage.

(a) The motor is excited excessively during deceleration and
heated.

(b) The motor vibrates during deceleration.

(c) The motor is saturated during deceleration and the main
circuit devices are damaged.

Input Voltage(Cn - 01) LVH 0V Level B TR Level UV Level
Inverter Set value Signal Bereston] Return |Detection] Return [Detector] Return
200 V Class 255 or less L 400 380 | 380 375 210 220

400 V Class | Setvalue = 400 L 800 760 | 760 750 | 420 440
400 V Class | Setvalue < 400 H 700 660 | 660 650 | 420 440
575V Class | Setvalue > 500 L 1000 | 950 | 950 | 938 | 525 | 550
575V Class | Setvalue £ 500 H 875 | 825 | 825 | 812 | 525 | 550

2. Protection of braking transistor

The models (200 V and 100 HP (7.5 kW) or less, 400 V and
20 HP (15 kW) or less, 575 V and 25 HP (18.5 kW) or less)
incorporating braking transistors to protect them.

On detecting a fault in the braking transistors, the inverter
lights -, at the operator and shuts off the inverter output
and braking transistor drive signal (BTA). It outputs fault
contacts.
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7.3 SYSTEM CONSTANT (Cont'd)

(2) 2nd digit (fault contact signal during auto reset/restart operation)

2nd digit =0: A fault contact signal 1s not output during
autoreset/restart operation.

2nd digit = 1: A fault contact signal is output during auto
reset/restart operation.

(3) 3rd digit (operation continued at momentary power loss)

3rd digit = 0:,When momentary power loss is detected, under-
voltage fault ( {/,, / ) occurs and the inverter
output is shut off.

3rd digit = 1: If momentary power loss time is within
momentary power loss ride-thru time (Cn-37), the
operation continues after the momentary power
loss. If the momentary power loss ride-thru time is
exceeded, undervoltage fault ( (/. { ) occurs and
the inverter output is shut OFF.

Notes :

1. When the 3rd digit = 1, be sure not to shut OFF the external

sequence signal (e.g. FWD, REV)
2. For lifters, do not use this function (the 3rd digit = 0)

M Protective Characteristics Select 3 {Sif

When an external fault signal of trminal 3 is input, £F 7 1s displayed
and a fault contact signal is output immediately. The inverter stops
according to the setting of the 3rd and 4th digits. The external fault
signal is held within the inverter until a fault reset signal 1s input.

(1) 1st digit (level selection of external fault signal)
1st digit = 0: NO-contact input (when "closed", external fault
operation is performed)
Ist digit = 1: NC-contact input (when "open”, external fault
operation 1s performed)

(2) 2nd digit (acceptance of external fault signal)
2nd digit = 0: External fault signals are always accepted.
2nd digit = 1: External fault signals are accepted only
duringrunning. (Not accepted during baseblock)

(3) .3rd digit, 4th digit (selection of processing at external fault

detection)

4th digit  3rd digit Contents
0 0 Ramp to a stop by bn-02 (major fault)
0 1 Coasting to a stop (major fault)
1 0 Ramp to a stop by bn-04 (major fault)
1 1 Operation 10 continue (minor fault)




B Protective characteristics select 4

(1) 3rd digit, 4th digit (stopping method selection at fan fault)
Stopping method can be selected upon inverter cooling fan fault

detection.

4th digit  3rd digat Contents
0 0 Ramp 1o a stop by bn-02 (major fault)
0 1 Coasting 10 a stop (major fault)
1 0 Ramp to a stop by bn-04 (major fault)
1 1 Operation to continue (minor fault)

Note: This function is effective only for inverter models with
capacity 40 HP (30 kW) or more (200 V class), 75 HP (55 kW)
or more (400 V class), or 32 HP (22 kW) or more (575 V class).

(1) 1st digit (motor protection)
Ist digit = 0: Electronic thermal motor protection 1s enabled.
Ist digit = 1: Electronic thermal motor protection is not enabled.

(2) 2nd digit (selection of electronic thermal characteristics)
2nd digit = 0: Electronic thermal characteristics are in accordance
with reduced torque motor (standard motor).
2nd digit = 1: Electronic thermal characteristics are in accordance
with constant torque motor (special motor).

(3) 3rd digit (electronic thermal time constant)
3rd digit = 0: Used for standard motor and special motor (standard
ratings)
3rd digit = 1: Used for motors other than the above (short-time
ratings)
(4) 4th digit (selection of inverter protective characteristics)
4th digit = 0: When inverter output current exceeds 103% inverter
protection electronic thermal characteristics start
operating: Inverter protection ( 5/ ) operates at
150% for one minute to shut OFF inverter output .
4th digit = 1: When inverter output current exceeds 113% inverter
protection electronic thermal characteristics start
operating: Inverter protection ( 5/ ) operates at
123% for one minute to shut OFF inverter output

Note: This function is effective only for inverter models with

capacity 40 HP (30 kW) or more (200 V class), 75 HP (55 kW)
or more (400 V class), or 30 HP (22 kW) or more (575 V class).
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7.4 MULTI-FUNCTION CONTACT INPUT SELECTION EREICET

Select the set values shown below for Sn-15 to -18.

Terminal No Sn-
Terminal 5 15
Terminal 6 16
Terminal 7 17
Terminal 8 18
Vgﬁjte Function Descrniption
3 - wire sequence mode (00
Open FWD run, [ setin Sn - 15) terminal 1 - run,
00 FWD / REV RUN select Closed  REV run, ( 2 - stop, 5 FWD / REV
selection
Open  Operated according to setting of Sn - 04 1st
o1 Operation signal select Local / and 2nd digits
Remote Closed Ooerated by frequency reference and run
command from digital operator
Open Oboerated by operation or frequency reference
o2 | Option/inverter reference from option
select Closed Opoerated by operation or frequency reference
from inverter
03 | Multi - step speed reference 1 | Combination of multi - step speed references 1 to 3
correspond to speed reference (master speed An - 01)
04 | Mult - step speed reference 2 | and speed references 2 to 8 (An - 02 to 08) Refer to
"SYSTEM CONSTANT MULTI - STEP SPEED
05 Multi - step speed reference 3 | REFERENCE LIST"
06 ;glge::rtequency reference Closed Jog frequency reference s selected
Open  Accelerates / decelerates with ACCEL time 1
and DECEL time 1 (bn - 01, bn - 02 set values)
07 | Accel / decel time select Closed Accelerates / decelerates with ACCEL time 2
and DECEL time 2 (bn - 03, bn - 04 set values)
08 External baseblock Closed Inverter output is shut off (Frequency
(NO - contact input) reference 1s held )
09 External baseblock Open  Inverter output 1s shut off (Frequency
(NC - contact input) reference 1s held )
Accel / decel speed prohibit Frequency reference is held (SFS operation 1s
0A | command* stopped )
(HOLD command)
Closed OH2 blinks on operator and operation
0B | Inverter overheat alarm continues (Minor fault)
Closed Multi - function analog input enabled
oc | Multi - function analog nput (terminal 16)
enabled / disabled Open  Multi - function analog input disabled
(terminal 16)
OgFto Not used —_

* Contact your Yaskawa representative for availabihity i, North Amencan markets
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Set

Value Function Description
10 | UP command Closed OQutput frequency increment
11 DOWN command Closed: Output frequency decrement
Closed: Forward jog run
12| FJOG command FWD LED Iights. Display: 6Hz
Closed: Reverse jog run
13 | RJOG command Digital operator REV LED does not ight
Display 6Hz
1‘1‘,_3° Not used —
23,20 External fault 1
3gF'° External fault 2
External fault signal input
42}__!0 External fault 3
5ng° External fault 4
DC injection braking Closed DC injection braking applied when the fre-
60 command quency output Is less than the DC injection
(JOG with prionty) zgarat rggﬂg?:g oggg the DC injection braking
61 Search 1 Closed Search from max frequency
62 Search 2 Closed Search from set frequency
63 | Energy - saving operation Closed Energy - saving
Search 3 Closed Search from output frequency
64 | (only when combined with
VS-656D) Open  Baseblock
65to —
FF Not used

Setting error (OPE3) occurs by setting to Sn-15 to -18 1n the
following cases.
- When set values are not listed from the smaller to the larger.
- When more than two search references of set values 61, 62 and 64
are set simultaneously.

When the following combination is set at Sn-15 to -18, set value

fault (OPE3) occurs.
- Set values are not in a descending order.

- More than two search commands of set values 61 and 62 are set.

» UP/DOWN commands are not set simultaneously (only one
command can be set.)
+ UP/DOWN and accel/decel prohibit commands are set
simultaneously.

* More than two set values except FF are set.
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7.4 MULTI-FUNCTION CONTACT INPUT SELECTION
' (Cont'd)

(1) FWD/REYV run select (set value = 0)
When 0 is set in Sn-15, the mode becomes 3-wire sequence mode.

VS-616G3
RUN COMMAND (RUNS WHEN 'CLOSED'")

STOP COMMAND (STOPS WHEN "OPEN")

FWD/REV RJN SELECT
"OPEN'" : FWD RUN
"CLOSED'" : REV RUN

(2) Operation signal select (set valuc = 1)
Selection of operation signals is enabled only stopping.

Open: The inverter operates according to the sctting of 1st,
2nd diguts.

Closed: The inverter operates by frequency reference and run
command from digital operator.

<Example> For local/remote mode select, set Sn-04 = X X 00.
Open: Frequency reference and run command of control
circuit terminals are accepted.
Closed: Frequency reference and run command of the digital
operator are accepted.

(3) Option card/inverter reference select (set value = 2)
Specify which of the option or inverter references 1s used for
operation. The option/inverter selection is etfective only during
stopping.

Open: Opuon card frequency reference and operation signals
are accepted.

Closed: Frequency reference and operation signals from the
inverter control circuit terminals or the digital operator
are accepted.

(4) Selection of multi-step speed references 1 to 3 and
jogging frequency select (set values = 3 to 6)

Up to nine step speeds can be selected by combinations of multi-
step speed references and jog frequencies.
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O Closed X Open — Norelation

Jog Frequency Mutti - step Reference
esfglrggce 3 > . Frequency Reference

X X X X Master speed frequency reference*
X X X C Auxihary analog reference’ -
X X @ X Frequency reference 3 (An - 03)

x | X C o Frequency reference 4 (An - 04)

X O X X Frequency reference 5 (_Anf(-)sh) -
X O X O Frequency reference 6 (An - 06)

X O @) b Frequency reference 7 (An - 07)

X O O C Frequency reference 8 (An - 08)

O - - - Jog frequency reference 3 (An - 09)

* In operator mode (1st digit of Sn - 04 is 1), frequency reference 1 (An - 01) 1s enabled

* When the muilti - function analog input 1s selectec by functions other the frequency
reference (Sn - 19 = 0), frequency reference 2 (An - 02) becomes effective  When the

multi

- function analog input 1s not used, set F to the set value

- For multi-step speed operation with frequency reference by keypad,
perform the following setting:

(D) Sn-04 = xxx1 -> An-01 becomes effective

N

.:/,Sn-

19 = OF -> An-02 becomes effcctive.

(5) Accel/decel time select (set value = 7)
Accel/decel time is switched when "closed". Switching 1s
permitted even during acceleration or deceleration.

Open: The accel/decel time set by bn-01 and bn-02 1s
accepted.

Closed: The accel/decel ume set by bn-03 and bn-04 1s
accepted.

(6) External baseblock (set value = 8)
Baseblock 1s performed when "closed". External baseblock
differs as follows depending on the input status of run command:

When an external baseblock signal 1s input during running,
&6 blinks at the digital operator and inverter output is shut
OFF. When the external baseblock signal disappears, the
inverter restarts with the frequency reference at that time. The
voltage returns to the set value in the voltage recovery time.

- When a stop signal is input and an external baseblock signal is

input while the inverter 1s decelerating, b blinks at the digital
operator, the inverter output is shut OFF, and the output
frequency 1s set to 0 Hz.
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7.4 MULTI-FUNCTION CONTACT INPUT SELECTION
151 | (Cont'd)

(7) External baseblock (set value = 9)

Baseblock is performed when "open". All other operations are
the same as when a set value = 8.

(8) Accel/decel speed prohibit command* (set value = A)
As long as accel/decel speed prohibit command 1s nput,
accel/decel speed 1s prohibited and the output frequency at that
time is held. When stop command is input, accel/decel speed
prohibit state 1s freed and the system enters stop state. The figure
below shows a time chart.

FWD RUN —! L

ACCEL/DECEL | : = = 77—~

SPEED i

PROHIBIT

COMMAND
FREQUENCY
REF.

—
|

’
;
)
| !
;

OUTPUT FREQUENCY

Note: If the run command 1s input again after the stop command is input while the
accel/decel prohibit command is input, the holding output frequency is stored
unless the accel/decel prohibit command is released. Therefore, operation 1s
performed at the stored output frequency. Also when the power supply is turned
OFF in the accel/decel prohibit command 1nput status, the holding output
frequency 1s still stored.

* Contact yom Yaskawa representative for availability in North American
markets
(9) Inverter overheat alarm (set value = B)

As long as an inverter overheat signal 1s nput, 7~ blinks at
the digital operator.

(10) Auxiliary analog reference input (set value = C)
When this function 1s selected by the mult-function terminal,
the function set in the multi- function analog nput 1s subject to
the following restrictions.
Open: Multi-function analog mput 1s not accepted.
(Same operation as when F is sct in Sn-19)
Closed: Multi-function analog 1nput is accepted.
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(11) UP command/DOWN command (sct value = 10, 11)
Acceleration/deceleration 1s performed by inputting the
UP/DOWN commands without changing frequency reference in
the forward (reverse) run command input status, and operation
can be performed at a desired speed.

Set value = 10: UP command
Set value = 11: DOWN command

UP command Closed Open Open Closed
DOWN command | Open Closed Open Closed
Status Accel Decel Hold Hold

The following shows the time chart when the UP/DOWN
commands are used.

FWD RUN |
UP |
COMMAND

DOWN
COMMAND

|

LIMIT SPEED

LOWER

.
!
i

UPPER g
|

LIMIT SPEED )

OUTPUT
FREQUENCY

AGREED
FREQUENCY
SIGNAL

o]
e e

x

p— L

[}
[=]
=

ey . —

U = UP (accel) status

D = DOWN (decel) status

H = HOLD (constant speed) status

U1 = During clamp at upper limit speed even in UP status

D1 = During clamp at lower Iim1t speed even in DOWN status
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7.4 MULTI-FUNCTION CONTACT INPUT SELECTION

(Cont'd)

Notes*
1. When the UP/DOWN commands are used, set the Sn-04 1st digit

(frequency reference selection) as shown below.
Set 1st digit = 0 without fail,
Setting 1st digit = 1 disables the UP/DOWN commands

2. When the UP/DOWN commands are selected, upper limit speed is set

disregarding frequency reference.
Upper limit speed = maximum output frequency (Cn-02)
X frequency reference lower limit (Cn-14)

3. The largest value among minimum output frequency (Cn-07), frequency

reference lower limit (Cn-15) and main frequency reference input from
control circuit terminal 13 or 14 is employed as lower limit speed.

4. By inputting the FWD/REV run commands, operation 1s started at the

lower limit speed even if the UP/DOWN command are not input.

When the power supply is tuthed OFF in the HOLD status, the held
output frequency is stored. Therefore, by inputting the FWD/REV run
commands in the HOLD status continuously after the power supply is
tunned ON, operation is performed at the stored output frequency.

5. When the jog run command 1s input during running by UP/DOWN

commands, the jog run command has priority,

(12) FJOG command, RJOG command (set value = 12, 13)

Forward and reverse jog frequency operation is enabled.
Set value = 12 FJOG command: Forward run by jog
frequency reference (An-09) at closed.
Set value = 13 RJOG command: Reverse run by jog
frequency reference (An-09) at colsed.

Notes:
1. When FJOG command or RJOG command is input during
running, FJOG command or RJOG command has priority.

2. When both FJOG and RJOG commands are closed for 500
ms or more, the inverter stops according to the stopping

method selection (Sn-04).
3. FIOG or RJOG command can be set individually.
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(13) External faults 1 to 4 (set values = 2X, 3X,4X,5X: Xis Oto F)
When external faults 1 to 4 are input, £F5 to EFH is

displayed at the digital operator, and the inverter operates
according to combinations of four bits shown in the table below.
The hexadecimal equivalent of combinations of four bits show
below is set in the Ist digit of the setting value (2X, 3X, 4X,
5X) of external faults 1 to 4.

Bit No 0 1
0 External fault input External fault input
NO - contact input NC - contact input
1 External fault signal External fault signal
Always detected Detected during running only
00 Ramp to a stop (major fault)
32 Selection of processing 01 Coasting to a stop (major fault)
’ at external fault detection 10 Ramp to a stop by bn - 04 (major fault)
11 Operation to continue (minor fault)

<Example> External fault 1 is set to as follows.
: NO-contact input

: Signal is always detected

: Processing is coasting to a stop

Set value 24 H

g

100

l NO-contanct input
Always detected

Coasting to a stop

The inverter operates differently as described below when
experiencing major faults or minor faults. The digits in the error
display £ F5to f£F 5 indicate the terminal numbers 1n which external
faults 1 to 4 are set.

Major faults

If an external fault 1s input, the fault is displayed and the inverter
stops according to process selection at external fault detection. Fault
contact output relay is output immediately.

Minor faults

Fault display blinks only when external fault is input (the display is
made for 0.5 sccond even when input is less than 0.5 second).
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7.4 MULTI FUNCTION CONTACT INPUT SELECTION

<Example> External faults 1 to 4 are set to multi-function
terminals 1 to 4 (Nos. of terminal 5to 8)

Mult - function Display of Digital Operator
No of Fauit T |
ermina (Major Fault) (Minor Fault)
External Fault 1 Terminal 5 E F 5 hghts (holding) EF 5 blinks
External Fault 2 Terminal 6 E F L5 ughts (holding) EFE binks
External Fault 3 Terminal 7 E F 77 nghts (holding) E 7 biinks
External Fault 4 Terminal 8 E F 5 hghts (holding) EF 5 blinks

Additional Notes of External Faults
1. External fault reset is enabled in baseblock status.
2. The following shows the priority order of process selection when
more than one external fault i1s mput.
Coasting to a stop > ramp to a stop by bn-04 > ramp to a stop by
bn-02
3. Fault retry is disabled when an external fault 1s input.

(14) DC injection braking command (set value = 60)
When DC braking command is input when the inverter stops,
DC braking operation 1s performed. When operation signal or
jog operation command is input, the DC braking operation 1s
stopped and the operation 1s started. (Previleged operation)

DC INJECTION

BRAKING I ]
COMMAND : E
FWD RUN —————{—————! ! 3
] ] '
COMMAND DC INJECTION DC INJECTION
BRAKING DC INJECTION BRAKING:
H BRAKING START ;
OUTPUT FREQUENCY
FREQUENCY (Cn-10)




(15) Search command (set value = 61, 62)
To start the motor during coasting when commercial power
supply/inverter changing operation s performed, the motor can
be operated without tripping by using the speed search function.

Set value = 61: Speed search starts with the maximum
frequency.

Set value = 62: Speed search starts with the frequency reference
value when search command is 1nput.

Search commands with set values of 61 and 62 cannot be set at
the same time.

By inputting the run command with the search command
"closed" during baseblock, speed search starts after shutting
down the inverter output for the minimum baseblock time (Cn-
40).

Speed search operation starts when inverter output current
is larger than the set value of the speed search operation level
(Cn-38). Frequency at which inverter output current is smaller
than the speed search operation level (Cn-38) set value is
determined as speed synchronous point: Re-acceleration/
deceleration is performed in the set accel/decel time up to the
set frequency.

The following shows the timechart where the speed search
command is input.

FWD (REV) RUN
COMMAND —_—

SEARCH

COMMAND
OMMA | AGREED SPEED
MAX. FREQUENCY OR DETECTION

FREQUENCY REF. VALUE--l--__.. l
WHEN SEARCH COMMAND i , ! i
IS INPUT : l :

|
OUTPUT B | l |
FREQUENCY |.._..| ! I |
MIN. BASEBLOCK! | | | |
TIME ' i
VOLTAGE AT I | | I ~ _ RETURN TO
SPEED SEARCH | | THE VOLTAGE
OUTPUT SPEED SEARCH | ggNggﬁgAL

VOLTAGE : :
¥9PERAT]ON |

1

Notes

1 In momentary power loss operation continuation mode, speed search
operation 1s performed beginning with current output frequency, regardless of
the existence of search command After completion of speed search, the
operation 1s performed according to the run command
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7.4 MULTI-FUNCTION CONTACT INPUT SELECTION
EFSRETR (Cont'd)

2 Determine a sequence so that FWD/REV run command enters at the same
time or later than search command

RELAY 1

_ SEARCH
}_oo—-—m
COMMAND

<Example of Sequence> RELAY 1 RELAY 2

L o ~~~_J] FWD/REV RUN
COMMAND

3 More than two search commands of set values 61 and 62 cannot be set

(16) Energy-saving operation command (set value = 63)
When energy-saving operation command is input, output
voltage is reduced only during agreed frequency and energy-
saving operation is performed. The output voltage during
energy-saving operation command 1s the product of normal V/f
(Cn-02 to Cn-08) and energy-saving gain (bn-09 1nitial value
80%). Output voltage attenuates and returns 1n voltage recovery
time.

FWD RUN _ | |
COMMAND

;

'
ENERGY-SAVING .
OPERATION COMMAND |
t

|

]

1

]

- = p—

/

OUTPUT IV/£(Cn-02 to Cn-08)‘

VOLTAGE ) ACCEL Ix bn-09 ! DECEL—
! ERATION ! ' ERATION
r-—.— I-‘———‘

' t 1
Time Chart of When Energy-saving Operation Command 1s Input

(17) Search 3 (set value = 64)
Used when PWM transistor converter (VS-656 DC3) and VS-
616G3 are combined. MC operating signal from VS-656DC3 is
taken in and the following operation is performed according to
the signal status.

Closed (MC operation): Search starts from output
frequency.
Open (non-MC operation): Baseblock status.
For the dctails, refer to the instruction manual for VS-
656DC3.



7.5 MULTI-FUNCTION ANALOG INPUT SELECTION

Select the set values shown below for Sn-19.

Set
Value Function Remarks
00 AUX frequency reference * Used for MASTER/AUX frequency reference selection
01 Frequency rference gain (F GAIN) Total gain  Internal gain (bn-05) X F GAIN
02 Frequency reference bias 1 (F BIAS 1) | Total bias Internal bias (bn-06) + F BIAS 1
03 Frequency refere(nie_bl)as 2(FBIAS 2) Total bias Internal bias (bn-06) + F BIAS 2
04 Overtorque detection level Internal over torque detection level (Cn-26) ineffective
05 VBIAS * V BIAS addition after V/F conversion
06 Accel/decel time reduction coefficient Accel/decel time vaned by anzaiog input
DC injection braking current vaned by analog input
07 DC braking current (10 V/inverter rated current)
Internal DC braking current setting (Cn-11) ineffective
. Stall level during running is set by analog input.
08 Stall level dunng running Cn-30 becomes tneffective.
. Frequency reference lower limit value is set by analog input.
09 Frequency reference fower limit Ether Crt-15 set value or analog input whichever Is larger becomes effective.
Setting prohibit frequency is set
0A Setting prohibit frequency 4 The fourth value in addition to frequency values set by Cn-16 to 18 can
be set.
0B to OF | Not used (no function provided)

* Not to be used with An-02

T 400 Vclass V BIAS value 0 to 200 V
575 Vclass V BIAS value 0to 287 5V

Note * For combinations of multi-step speed references at set value = 00, refer to pages 88 and 89




7.5

MULTI-FUNCTION ANALOG INPUT SELECTION

Muiti-function Analog Input Characteristics

(1) Sn-19=0 (2) Sn-19=1
2.00
F GAIN 1,00

ov

(5) Sn-19=4 (6) Sn-19=5
100V
V BIAS
ov 10V
MULTI-FUNCTION
ANALOG INPUT
(7) Sn-19=6 (8) Sn-19=7
10
REDUCTION ! DC "N 100%F--eccooooo.
QOEFFI~ ' JECTION '
CIENT H : '
1 : BRAKING '
! ! CURRENT 0% !
ov 1v 10V oV 10V
MULTI-FUNCTION MULTI-FUNCTION
ANALOG INPUT ANALOG INPUT

Accel/decel time (bn-01 to -04)
Reducticn coetticient

Actual accel/decel time =

(9) Sn-19=08 (10) Sn-19=09
MAX. OUTPUT FREQUENCY

STALL ~ 200% (Cn-02)

LEVEL FREQUENCY

DURING  30% REFERENCE

RUNNING o oy UOWER LIMIT =
MULTI-FUNCTION MULTI-FUNCTION
ANALOG INPUT ANALOG INPUT

(11) Sn-19=0A
MAX. OUTPUT FREQUENCY

(Cn-02)
SETTING
PROHIBIT
FREQUENCY 4 OV 1ov
MULTI-FUNCTION
ANALOG INPUT
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7.6 MULTI-F
Sn-20t0 -22

UNCTION CONTACT OUTPUT SELECTION

Select the set values shown below for Sn-20 to -22.
Contact output for 0.1 sec. while detecting signal.

Terminal No Sn-
Corrrcl circuit terminal §, 10 (Contact output) 20
Control circuit terminal 28 27 (Open co'lector outpu*) 21
Contral circuit termina' 26 27 {Qoen collector output) 22

Set

Descriotion

Value
Name

Signal Level (Cloéed)

00 | During running Closed During running
01 | Zero speed Closed Zero speed
02 | Agreed frequency Closed ( Freé?]lfggcy )5 S:(;E:Lcy = ( Fr%%tfggcy " )
o3 | Ageod oquencyssting | C1sea Satvalo 21 s eduency st and
04 | Frequency detection Closed Output frequency = Cn - 21

05 Frequency detection Closed Output frgquency zcn-21
06 | Inverter operation ready Closed Inverter operation ready
07 | Dunng undervoltage detection | Closed During undervoltage detechion
08 | Dunng baseblock Closed Dunng inverter output baseblock
09 | Frequency reference mode 8%: 2 d §:2$ g:ztrlgo(rzlrcun terminal
OA | Control command 822;1 E:g: g:gtrraotloflrcun terminal
0B | Overtorque detection Closed During overtorque detection o
0C | Frequency reference missing | Closed While frequency reference missing T
0D | Braking resistor fault Closed During braking resrsl_or overheating or b_r-akmg

transistor fault

OE | Fault Closed Fault (except CPF 00, CPF 01) )
OF | Not used —




7.6 MULTI-FUNCTION CONTACT OUTPUT SELECTION
8n-20to -22 (LI

(1) Operation (set value = 0)
The operation contact is "closed” when FWD or REV run
command is 1nput, or the inverter outputs voltage.

(2) Zero-speed (set value = 1)
The zero-speed contact is "closed” when inverter output
frequency is less than the minimum output frequency.

(3) Agreed frequency (set value =2)
This 1s "closed" when output frequency is within the detection
width shown in the figure below.

DETECTION WIDTH (Cn-22
n — — FREQUENCY REF.

CLOSED |
OUTPUT FREQUENCY

AGREED FREQUENCY -"—r___]__—

SIGNAL

(Frequency ref. — Cn-22) = Output frequency = (Frequency
ref. + Cn-22)
Cn-22: Agreed frequency detection width

(4) Agreed frequency (set value =3)

This is "closed" when acceleration or deceleration 1s completed
and output frequency is within the detection width shown in the
figure below.

FREQUENCY REF. “—I_

DETECTION WIDTH Cn—ZZ(—yv 57 \ Cn-21
—_— . _\<
(] t
OUTPUT FREQUENCY ool

AGREED FREQUENCY
SIGNAL CLOSED

(Cn-21 — Cn-22) = Output frequency = (Cn-21 + Cn-22)
Cn-21: Agreed frequency point
Cn-22: Agreed frequency detection width
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(5) Frequency detection (set value = 4)

This contact is "closed” when output frequency is equal to or less
than Cn-21, as shown in the figure below.

Cn-22 T A N cn-21
OUTPUT FREQUENCY — N
CLOSED :
FREQUENCY —

DETECTION SIGNAL

Output frequency = Cn-21
Cn-21: Agreed frequency point
Cn-22: Agreed frequency detection width

(6) Frequency detection (set value = 5)

This contact is "closed"” when output frequency is equal to or
greater than Cn-21, as shown in the figure below.

OUTPUT FREQUENCY CLOSED '

FREQUENCY '——l l—

DETECTION SIGNAL

Output frequency = Cn-21
Cn-21: Agreed frequency point
Cn-22: Agreed frequency detection width

(7) Inverter operation ready (set value = 6)
This is "closed” when the inverter has become ready for
operation.

(8) During undervoltage (UV) detection (set value = 7)
This contact remains "closed" as long as the inverter is detecting
undervoltage.
(9) During baseblock (set value = 8)
This contact is always "closed" when 1nverter output is shut OFF.
(10) Frequency reference mode (set value = 9)

This contact is "closed" when ithe frequency reference mode
from the operator is selected.
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7.6 MULTI-FUCTION CONTACT OUTPUT SELECTION
& (Cont'd)

(11)

(12)

(13)

(14)

(15)

(16)

Control command (set value = A)

This contact is "closed" when the control command from the
keyboard is selected.

Overtorque detection (set value = B)

This contact remains "closed" as long as the inverter is detecting
overtorque. Set overtorque detection level in Cn-26 and set
overtorque detection time in Cn-27.

Frequency reference missing (set value = C)

This is "closed" when frequency reference missing is detected.

Braking resistor fault (set value = D)

This is "closed" when the braking resistor is overheated or a
fault is detected in the braking transistor.

Fault (set value = E)

This contact is "closed" when the inverter detects a major fault.
However, in the event of a fault in the watchdog (CPF00) or
transmission between the mainframe and operator, the inverter
is not operated.

Not used (set value = F)
Set F in multi-function contact output not used.
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7.7 CONTROL CONSTANT

Function Cn-{ 1] Data Name Set Unit Set Range Faé:g:ry
B *1 2000 *2
01 Input voltage o1v 150 - 2550 (230 0)
02 Max output frequency 01Hz 500-4000 600
03 | Max voltage 01V 01-2550*' 2000 *2
04 Max voltage frequency 01Hz 01-4000 600
V/f Pattern Setting
05 Mid output frequency 01Hz 01-4000 30
06 | Mid output frequency voltage 01V 01-2550™" 150 *2
07 Min output frequency 01Hz 01-4000 15
08 | Min output frequency voltage 01V 01-2550" 100 *2
Electronic T'hermal *3 *
Reference Current 09 Motor rated current 01A 19
10 DC braking start frequency 01Hz 01-100 156
11 DC braking current 1% 0-100 50
DC Injection Braking
Function 05
12 DC braking time at stopping 01 sec 00-255 (00)
13 DC braking time at starting 01 sec 00-255 00
14 Frequency reference upper himit 1% 0-109 100
Frequency Limit
Control
15 Frequency reference lower hmit 1% 0-109 0
16 Setting prohibit frequency 1 01Hz 00-4000 00
17 Setting prohibit frequency 2 01Hz 00-4000 00
Frequency Prohibited
Control
18 Setting prohibit frequency 3 01Hz 00-4000 00
19 Setting prohibit frequency range 01Hz 00-255 10
Operator Display 20 | Operator display mode 1 0 - 39999 0
Change
21 Agreed frequency 01Hz 00-4000 00
Agreed Speed
Detection
22 Agreed frequency detection width 01Hz 00-255 20
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7.7 CONTROL CONSTANT (EEEEIEN (cont'd)

Function Cn-1C1 Data Name Set Unit Set Range Fasc(t::ry
23 | Carner frequency upper hmit 01kHz 04-150*° 150 *¢
Carrier Frequenc
Adjustmentqu Y 24 | Carner frequency lower limit 01 kHz 04-150*¢ 150 *s
25 | Carner frequency proportion gain 1 0-99 0*e
26 Overtorque detection level 1% 30 - 200 160
Overtorque Detection
27 Overtorque detection time 01 sec 00-255 01
28 Stall prevention level dunng acceleration 1% 30 - 200 170
Stall Prevention 29 Constant HP (kW) area stall prevention 1% 30-200 50
30 Stall prevention level during running 1% 30 - 200 160
Motor terminal resistance _ *a
31 (Motor phase to phase resistance) 0 co1 0000 - 65 535 6950
Torque Boost Control | 32 | Motor iron loss 1w 0 - 65535 14
33 | Torque compensation limitter 1V 0-50 " 50 **
34 | Motor no - load current 1% 0-99* 30
Simplified Speed
Control
35 Slip compensation primary delay time 01 sec 00-255 20
Fault Retry 36 No of auto reset/restart operation 1 0-10 0
Corrective Action for i ) 07 *
Momentary Power Loss 37 Power loss nde-thru tme 01sec 00-20
38 Speed search deactivation current level 1% 0-200 150
39 Speed search decel tme 01 sec 01-255 20
Speed Search 40 | Min baseblock time 0" sec 05-50 05*
Control
41 V / f during speed search 1% 10 - 100 100
42 Voltage recovery time 0| sec 01-50 03

*1 For 200V class X2 for 400V class, X575/200 for 575V class
*2 For 200V class X2 for 400V class, X 575/200 for 575V class
*3 Setting range becomes 10 to 200% of inverter rated current

*4 Factory settings differ depending on inverter capacity (Sn-01 set value)

r
]

This example shows combination of CIMR-G3L_!20P4 (0 5 HP 0 4kW) and YASKAWA standard motor 200V 60Hz
05 HP 0 4kW (Refer to the table on pages 61 to 66 )
At setting Sn-01, the set value changes 1o the factory setting For any application other than YASKAWA standard
motors, set the value shown on the nameplate of the motor
*5 Motor rated current (Cn-09) becomes 100% level
*6 Factory setting and setting range differ depending on inverter capacity (Sn-01 set value)

Note Value in ( ) of column “Factory Set" 1s for Mode! CIMR-G3U !
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(1) Input voltage (Cn-01)
Set inverter input voltage, (in the unit of 0.1 V).

(2) V/f constant (Cn-02 to Cn-08)
Set inverter output frequency/voltage characteristics (V/f
characteristics).

(a) Changing V/f characteristics
Sn-02 = 0 to E: V/f charactenistics determined by set value.
Settings of Cn-02 to Cn-08 cannot be
changed. Refer to page 65.
Sn-02 = F: Any V/f characteristic can be obtained by the set
values of constants Cn-02 to Cn-08.
(b) Voltage values (Cn-03, Cn-06, Cn-08) displayed 1n the opera-
tor depend on the set value of Sn-02 (V/f selection) as follows:
- Sn-02 = 0 to E: Proportional computation is performed with
input voltage (Cn-01) as 100%.
<Example> When Cn-01 = 220 V and V/f pattern Sn-02
= 1, the following display is made in the

operator:
- Cn-03 =220
220
- Cn-06 = X 4% - 16.
Cn-06=15V 300 16.5V

220 ,
. - = X =
Cn-08=10V X 220 =11V 7

-+ Sn-02 = F: The set value is displayed.

(c) When V/f characteristics are a straight line, the same value as
Cn-07 is set in Cn-0S. The set value of Cn-06 1s disregarded.

VMax. |
(Cn-03)
Ve
(Cn-06)
VMin.
(Cn-08)

- F

O Fmin, F8 Fp FMax.
(Cn-07)Cn-05XCn-04XCn-02)

|
!
]
1
L
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7.7 CONTROL CONSTANT (INEIE}

) (Cont'd)

Notes

1

The maximum output voltage 1s imited by input voltage

2 When the set values of Cn-02 to Cn-08 do not satisfy the following
conditions, a setting error occurs and 57 {7 1s displayed
The set value 1s checked at power ON and switching from PRG mode to
DRIVE mode. FMax = FA > FB = FMmn

3 Actual output voltage 1s imited to the following value even if an arbutrary V/f
18 set as Sn-02 =F.
For setting without limat, set Sn-02 = FF  However, in this case, the inverter
may malfunction unless V/f suitable for the motor characteristics 1s set
Output voltage limiting function 1s effecive for EPROM No NSG610030
and after

0.5 to 5 HP (0.4 to 3.7 kW)

SET VALUE

250V
(FOR 200V CLASS)

OUTPUT VOLTAGE

20V 35V OUTPUT VALUE
2.5V 5V i AFTER LIMITING] OUTPUT
0 Cn-04/40 Cn-04 FREQUENCY

7.5 t0 60 HP (5.5 to 45 kW)

SET VALUE
=3
Q
S 250V L :
) ! (FOR 200V CLASS)
> |~ . !
= E
& 20V OUTPUT VALUE |
5 .5y ! AFTER LIMITING| OUTPUT
e 0 Cn-04/40 Cn-04 FREQUENCY
75 to 400 HP (55 to 300 kW)
SET VALUE
(l.:; . —
S 250V [rooefreo ;
s ' (FOR 200V CLASS)
= ;
. 20V :
e 15V OUTPUT VALUE !
5 a.sv i AFTER LIMITING; OUTPUT
© 0 Cn-04/40 Cn-04 FREQUENCY
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(3) Motor rated current (Cn-09)
Set motor rated current by the electronic thermal function in units
of 0.1 A for motor overload protection. The range of setting 1s
10% to 200% of inverter rated current. When the 1st digit of Sn-
14 is 1, the electronic thermal function is disabled and the motor
is not protected from overheating due to overload.

(4) DC braking start frequency (Cn-10)
Set a frequency for starting DC braking at deceleration stop in
units of 0.1 Hz. When a set value is not greater than Cn-07
(minimum output frequency), DC braking is started with the
minimum output frequency.

(5) DC braking current (Cn-11)

Set DC braking current in units of 1%. Inverter rated current is
100%.

(6) DC braking time at stopping (Cn-12)
Set the duration of DC braking at stop in units of 0.1 second.
When a set value 1s 0, DC braking 1s not performed. and inverter
output is shut off at the start of DC braking.

(7) DC braking time at starting (Cn-13)

Set the duratton of DC braking at starting 1n umts of 0.1 second.
When a set value is 0, DC braking is not performed, and
acceleration begins with the minimum output frequency.

Cn-10
DC BRAKING
START FREQUENCY
Cn-07 ---=-- Ty
MIN. OUTPUT V////A .//
FREQUENCY | g ; g
, H H
Cn-13 Cn-12
DC BRAKING TIME DC BRAKING TIME
AT STARTING AT STOPPING

(8) Frequency reference upper limit (Cn-14)

Set the upper limit of frequency reference in units of 1%. Cn-02
(maximum frequency) 1s regarded as 100%.
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7.7 CONTROL CONSTANT (eii®

(9) Frequency reference lower limit (Cn-15)
Set the lower limit of frequency reference in units of 1%. Cn-02
(maximum frequency) is regarded as 100%. When the run
command is mput with frequency reference of 0, acceleration
continues from the minimum frequency to the lower frequency
reference limit, and operation continues in the lower frequency
reference limit.

—— Cn-14
INTERNAL FREQUENCY REFERENCE
FREQUENCY UPPER LIMIT
REF.

— Cn-15

. FREQUENCY

o REFERENCE
,/ LOWER LIMIT

vl

SETTING FREQUENCY REF.

(10) Setting prohibit frequencies 1 to 3 (Cn-16 to Cn-18)
Set a setting prohibit frequency 1n units of 0.1 Hz. A set value
of 0.0 Hz disables this function.

Note: If the setting prohibit frequency ranges overlap, set setting
prohibit frequency 1 to 3 as shown below:

Cn-18 = Cn-17 = Cn-16
setting prohibi[) setting prohlbit) (settmg prohibit )
( frequency 3 (frequency 2 frequency 1
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(11) Setting prohibit frequency range (Cn-19)
Set the range of setting prohibit frequency in units of 0.1 Hz.

The range of

the setting prohibit frequency is determined as

follows, depending on combinations with Cn-16 to Cn-18.

Cn-16 to Cn-1

8 — Cn-19 = the range of the setting prohibit

frequency = Cn-16 to Cn-18 + Cn-19

INTERNAL
FREQUENCY
REF.

Cn-19
SETTING PROHTBIT —ial
FREQUENCY RANGE

Cn-17
SETTING PROHIBIT
FREQUENCY

<

Cn-16
SETTING PROHIBIT
FREQUENCY

Cn-18
SETTING PROHIBIT
FREQUENCY

SETTING FREQUENCY REF.

Note. Constant-speed operation 1s prohibited in the setting prohibit

frequency range

Output frequency does not jump during acceleration or

deceleration, which 1s performed smoothly
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7.7 CONTROL CONSTANT (¢

n

2 (Cont'd)

(12) Operator display mode (Cn-20)
The setting unit of frequency references 1 to 8 and jog

frequency reference depends on the set value of operator display
mode (Cn-20) as follows:

Cn-20 Setting / Reading Unit

0 Units of 0 01 Hz

1 Units of 0 01 %

Set in the units of r / min (0 to 39999)
21039 r/ min = 120 X frequency reference (Hz) / Cn - 20
(Set the number of motor poles in Cn  20)

The position of decimal point is set by the value of the 5th digit of Cn - 20
Value of 5th digit =0 Displayed as XXXX
Value of 5thdigit =1 Displayed as XXX X
Value of 5th digit =2 Displayed as XX XX
Value of 5th digit = 3 Displayed as X XXX
40 t0 39999 [ A set value of 100% frequency 1s determined by the 1st digit to 4th digit of Cn - 20
Example 1 When the set value of 100% speed 1s 200 0, Cn - 20 = 12000 is set
100% speed 1s displayed as 200 0 at Cn - 20 = 12000
60% speed 1s displayed as 120 0
Example 2 When the set value of 100% speed 1s 65 00, Cn - 20 = 26500 I1s set
60% speed 1s displayed as 39 00 at Cn - 20 = 26500
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(13) Agreed frequency (Cn-21)
Set an agreed frequency point in units of 0.1 Hz.

(14) Agreed frequency detection width (Cn-22)

Set an agreed frequency detection width in units of 0.1 Hz. The
relation with multi-function contact output are shown in the four
figures below [(a) to (d)].

(a) Agreed frequency (set value of multi-function contact output
=2)
This is "closed” when output frequency is within the
detection width shown in the following figure.

< — FREQUENCY REF.

DETECTION WIDTH Cn-22

OUTPUT FREQUENCY

AGREED FREQUENCY
SIGNAL

(Frequency ref. — Cn-22) < Output frequency < (Frequency ref —+ Cn-22)
Cn-21 Agreed frequency point
Cn-22 Agreed frequency detection width

(b) Agreed frequency (set value of multi-function contact output
=3)
This is "closed" when acceleration or deceleration is
completed and output frequency is within the detection width
shown 1n the figure below.

FREQUENCY REF. _J—_—

DETECTION
WIDTH Cn-22

_{n—zl

OUTPUT FREQUENCY

AGREED FREQUENCY I |
STGNAL CLOSED.

(Cn-21 — Cn-22) = Output frequency =< (Cn-21 + Cn-22)
Cn-21. Agreed frequency point
Cn-22 Agreed frequency detection width
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7.7

CONTROL CONSTANT {

(c) Frequency detection contact (set value of multi-function

contact output = 4)
This contact is "closed" when output frequency 1s equal to or
less than Cn-21, as shown in the figure below.

Cn-22 T/ N coool

4

OUTPUT FREQUENCY T OSED

FREQUENCY DETECTION 1
SIGNAL

17,

Output frequency = Cn-21
Cn-21 Agreed frequency point
Cn-22- Agreed frequency detection width
(d) Frequency detection contact (set value of multi-function

contact output = 5)
This contact is "closed" when output frequency is equal to or

more than Cn-21, as shown in the figure below.

Cn-22 T 4________\{1—21
OUTPUT FREQUENCY / CLOSED |

o —

FREQUENCY DETECTION
SIGNAL

Output frequency = Cn-21

Cn-21 Agreed frequency point
Cn-22 Agreed trequency detection width
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(15) Carrier frequency upper/lower limit, proportion gain
(Cn-23 to Cn-25)
The relationship between output frequency and carrier
frequency is determined as follows from the set values of Cn-23
to Cn-25.

(a) For constant carrier frequency (set value of Cn-23):
Set 0 in Cn-25 and set the same value in Cn-23 and Cn-24.

(b) For carrier frequency: Carrier frequency changes according to
Cn-23 to 25 set values and output frequency as shown below.

Cn-23 | — —
FOUT x Cn-25 x K
FREQUENCY . ’ N

(K: INTERNAL FIXED
v CONSTANT)

OUTPUT FREQUENCY

oPE ! ! is displayed in the following cases:

(® Cn-25 > 6 and Cn-24 > Cn-23
@ Cn-23 >5kHz and Cn-24 < 5kHz

(16) Overtorque detection level (Cn-26)

Set overtorque detection level in units of 1%. Inverter rated
current is regarded as 100%.

(17) Overtorque detection time (Cn-27)
Set overtorque detection time in units of 0.1 second.

(18) Stall prevention level during acceleration (Cn-28)
Set stall prevention level during acceleration in units of 1%.
Inverter rated current is regarded as 100%.
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7.7 CONTROL CONSTANT @XEEIED (Cont'd)

(19) Constant HP (kW) area stall prevention limitter (Cn-29)

STALL PREVENTION LEVEL

DURING ACCEL (%)

Set constant HP (kW) area stall prevention level in units of 1%.
Inverter rated current is regarded as 100%.

The function of stall prevention during acceleration
automatically extends acceleration according to load status
(inverter output current), thus preventing the motor from
stalling during acceleration. The stall prevention level during
acceleration in a constant output area is reduced as follows:
When the 1st digit of Sn-10 is 1, the output frequency increases
at the rate determined by acceleration time:

Acceleration stall Maximum voltage
prevention level X frequency (Cn-04)
Acceleration stall (Cn-28)
prevention level of =
constant output area Output frequency
| (Cn-28 SET VALUE)
STALL
110} PREVENTION ARE
DURING ACCEL ACCEL STOP
112%
I - - n-28 N Cn-29 )
100 SET VALUE * SET VALUE
*AJUSTMENT —~—
START POINT —~~o__ |
~ e
S0F  CONSTANT CONSTANT| <= 7.
TORQUE OUTPUT
60 120 180
(FA) OUTPUT —

FREQUENCY (Hz)
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(20) Stall prevention level during running (Cn-30)

Set a proportion as a stall prevention level during running in
units of 1%. Inverter rated current is regarded as 100%

Stall prevention during running starts deceleration when the
output current reaches 100 ms greater than the setting value of
Cn-30 (stall prevention level during running) during agreed
frequency. The inverter decelerates as long as the output
current exceeds the setting value of Cn-30 (stall prevention
level during running). When the output current goes below the
setting value, the inverter reaccelerates. The deceleration time
selected in the 4th digit of Sn-10 is taken.

Even during stall prevention while running, stall prevention
during deceleration and stall prevention during acceleration are

enabled.
OUTPUT
FREQUENCY , DECELERATION TIME '
: ! |
: . .
HYSTERESIS i ; P E
29! !ACCELER- | : '
DETECTION LEVEL OF | | :ATISN oo i
STALL PREVENTION ' ) TIM P :
I | :
]

DURING RUNNING
RETURN LEVEL ~ |

INVERTER
OUTPUT CURRENT

DETECTION TIME: 100 ms

OPERATION OF STALL PREVENTION
DURING RUNNING
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7.7 CONTROL CONSTANT {(<:E® &8 (Cont'd)

(21) Motor no-load current (Cn-34)
Set motor no-load current in units of 1%. Motor rated current
(Cn-09) is regarded as 100%.

When the output current of the inverter 1s larger than motor
no-load current (Cn-34), the output frequency of the inverter is
compensated.

The amount of frequency compensation is determined by
the formula below. The maximum voltage frequency (Cn-04) is
100% level.

If the output current is equal to the motor rated current (Cn-
09), the output frequency is compensated for by the motor rated
slip (bn-08).

If frequency reference is equal to or smaller than minumum
output frequency (Cn-07) or motor is in a regeneration mode,
slip compensation is not performed.

Amount of output frequency compensation =

Motor rated slip x ( Output — Motor no-load N
( Motor rated — Motor no-load ) current current
current current

Motor rated current Cn-09
Motor no-load current Cn-34
Motor rated shp- bn-08

The amount of output frequency compensation in a constant
torque area and a constant output area 1s as shown in the figure
below.

Cn-02

Cn—Oéyxbn_08

bn-08

Cn-04 Cn-02

(22) Slip compensation primary delay time (Cn-35)
Set slip compensation primary delay time 1n units of 0.1 second.
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(23) No. of auto reset/restart operation (Cn-36)

Set the number of auto reset/restart operation. Setting of zero
causes no auto reset/restart operation.

Each time one of OC, OV, OLI, OL2. OL3, OH, UVI
(OC, GF, OV, 1r or UV1) fault occurs, one 1s added to the
number of auto reset/ restart operation, and auto reset/restart
operation is performed according to the following procedure.
However, auto reset/restart opcration is not performed in the
following cases:

@ When operation not continued at momentary power loss
(3rd digit of Sn-11 = 0) 1s specified, UV1 fault is not
automatically reset.

(2 When OC or OV fault occurs due to external fault during
deceleration stop or DC 1njection braking stop, inverter
output is shut off.

The number of auto reset/restart operation is cleared to zero
when:

(D No fault occurs for 10 minutes or more.

@ A fault reset signal 1s 1nput from control circuit terminals
or digital operator.

Auto reset/restart operation

(D When a fault is detected, inverter output 1s shut off for
the minimum baseblock time (Cn-40). During shut off
of inverter output, a fault occurring 1n the operator is
displayed.

(2 When the minimum baseblock time (Cn-40) elapses, the
fault 1s automatically reset, and speed search operation
is performed with the output frequency at the time of the
fault.

(3 When the total number of fault exceeds the number of
auto restart attempts (Cn-36), automatic reset is not
performed and inverter output 1s shut off. At this time,
fault contact output is output.

FAULT I e WHEN 2ND DIGIT

DETECTION OF Sn-11 = 1,
' FAULT CONTACT

FAULT I——“'/Is OUTPUT.

CONTACT g ;

OUTPUT — - NUMBER OF

FREQUENCY ~ -~ REVOLUTICNS
OF MOTOR

(24) Power loss ride-thru time (Cn-37)

Set 1n umits of 0.1 second. The wnitial value depends on the
inverter capacity.
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7.7 CONTROL CONSTANT ¢ ) (Cont'd)

(25) Speed search deactivation current level (Cn-38)
When inverter output current immediately after power recovery
1s larger than the set value of Cn-38, speed search operation 1s
started. When inverter output current is smaller than the set
value of Cn-38, the frequency 1s interpreted as a speed
synchronization point and acceleration or deceleration is
performed again up to a specified frequency.

(26) Speed search decel time (Cn-39)
Set deceleration time during speed search 1n units of 0.1 second.
Setting of 0.0 second causes no speed search.

(27) Minimum baseblock time (Cn-40)

On detecting momentary power loss, the inverter shuts off
output and maintains the baseblock state for a given time. Set
in Cn-40 the time when residual voltage is expected to be
almost zero.

When momentary power loss time 1s longer than the
minimum baseblock time, speed search operation 1s started
immediately after power recovery.

WHEN MIN. BASEBLOCK WHEN MIN. BASEBLOCK
TIME IS LONGER THAN TIME IS SHORTER THAN
MOMENTARY POWER MOMENTARY POWER
LOSS TIME. LOSS TIME.
MOMENTARY MOMENTARY
POWER —— POWER —
LOSS TIME LOSS TIME
MIN g ; MIN. : i
BASEBLOCK ——— g BASEBLOCK B
TIME : TIME g
~1 )
INVERTER f P INVERTER ; '
' HE ] ' 1

BASEBLOCK BASEBLOCK
TIME I I TIME | l

(28) V/f during speed search (Cn-41)
To ensure that a fault such as OC does not occur during speed
search operation, V/f must be reduced during speed search
operation, as compared with that during normal operation. Set
V/f during speed search as follows by the set value of Cn-41:
V/f during speed search = V/f at normal operation X Cn-41

(29) Voltage recovery time (Cn-42)
Set 1n Cn-42 the time between completion of speed search
operation and return to V/f at normal operation. The set of
voltage recovery time is set as follows:
200 V class: Time required to raise voltage from 0 to 200 V
400 V class: Time required to raise voltage from O to 400 V
575 V class: Time required to raise voltage from 0 to 575 V
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Un -] Monitor item Display Example
01 Frequency reference 60 0*2
02 Output frequency 600
03 Output current 125A
04 Output voltage 200V
05 DC voltage Pn 270
06 Output power{ * display)™’ 1253
07, Input terminal status *4
08 Output terminal status *s
09 LED lamp check BEEEE
10 PROM No *6
*1 + 1s not displayed
*2 Display of frequency reference (Un-01)
Frequency reference 1s displayed with five significant digits
<Example>
b 0 O o B O o B |
L R B S R R
*3 Display of output power (Un-06)
Output power 1s displayed 1 unts of 0 1 kW
<Example>
=
LI I QU I
*4 Display of input terminal status (Un-07)
Input terminal status 1s displayed.
<Example> External terminals 1, 3, 5and 6 open
External terminals 2, 4, 7and 8- closed
"~ [ 37 2 U A O I B Y
[N " 1 i i
‘ b
OFF (TERMINAL 1 : OPEN)
LIT (TERMINAL 2 : CLOSED)
OFF (TERMINAL 3 : OPEN)
LIT (TERMINAL 4 : CLOSED)
OFF (TERMINAL 5 : OPEN)
OFF (TERMINAL 6 : OPEN)
LIT (TERMINAL 7 : CLOSED)
LIT (TERMINAL 8 : CLOSED)
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7.8 MONITOR DISPLAY @L&& (Cont'd)

=S Duisplay of output terminal status (Un-08)
Output termunal status s displayed

<Example> Control circut terminals 9 - 10 closed
Control circuit terminals 25 - 27,26 - 27 open

(N

[N ]
I L——— LIT (TERMINALS 9 - 10 : CLOSED)

OFF (TERMINALS 25 - 27 : OPEN)
OFF (TERMINALS 26 - 27 : OPEN)

/
!

g’
U

*6 Display of PROM No (Un-10)
PROM No 1s displayed

<Example> PROM No 1s NSG123456

e (g g

O R I

-
-

-

L )
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8. VS-616 G3 TERMINAL FUNCTIONS

TYPICAL CONNECTION DIAGRAM [200 V Class, 10 HP (7 5 kW) or less]

BRAKING RESIS>TOR LMNIT
(OPTION)

=
O---0— ]

MCCB 1 6 Bl/®
: H MOTOR
POWER SUPPLY L1(R) =m0 C <>NL O L,(R) T ©
3-PHASE —
L2(S)—O O Ly(s) VS-616G3 T(v) ©
50/60Hz  L3}(T) o} O:Ly(T) T3(0) ©
Iz
. )
\ G(E)
FWD RUN/STOP ’! .
o (RUN WITH
QU RUN/STOP P p INPUT HELD) = CROUNDING
H ‘2 REV RUN WITH 4 P e e o e = e—m—— oo
-0 : ': ok (IEPUTUHELD) ; COMPENSATION RESISTOR FOR]
EXT. FAUL1 —— [ ' . FREQUENCY METER SCALE | CONNECT IF
O O— : + } ‘1 - : RV3OYN20SB 20kQ) ' NECESSARY
FAULT RESET b {=3- ;
' 1 4 ~3-r '
" [l ] - e - meeammm = e === ad
MULTI-STEP SPEED COMMAND 1} H P T '
(MASTER/AUX) L s bl .. 1MULTI-FUNCTION ANALOG OUTPUT
5 o i 5 ! 1 __®77>\ | /STANDARD SEITING
MULTI-STEP SPEED I A 17177 M7 (outPut FREQUENCY
STANDARD COMMAND 2 —— Vo 6 vod e 0 TO +tov
FUNCTIONS SET AT ° © ™ , | MULTI-FUNCTION !
FACTORY JOGREF.  ~— [ 17 | CONTACT INPUT FREQUENCY METER
PRIOR TO EXT o— I (SPEC  DC 3V 1mA)
SHIPMENT BASEBLOCK [
P
. SEQUENCE COMMON
P INSULATED FROM
(OV) TERMINAL
SHIELDED CABLE DEFECTIVE CONTACT OUTPUT
CONNECTION 250V AC 1A OR LESS
30V DC 1A OR LESS
. xa T TERMINAL
o — '1\ 15__ $PEED SETTING POWER SUPPLY |7 ) 11-FuNcTION CONTACT
ol OUTPUT
EXT 0 to +10V L 13 MASTER spesn REF
TRE- ) . ) 0-10V (20k(Q) 250V AC 1A OR LESS
[ @ 30V DC 1A OR LESS
QUENCY 4=20mA | v MASTER SPEED REF 1
REF. S L4 A omA (2500) 1o (SIGNAL DURING
b OPERATION 1S SET AT
- 16 MULTI-FUNCTION FACTORY SETTING)
T t P 1’ ANALOG INPLT
L o 17 0-10V (20kQ)
" OV (AUX R ———— s |
+FRFQUENCY__|
\ REF 1S
SET AT v —— l
| FACTORY
SETTING) .
< ] MULTI-FUNCTION OUTPUT
i - . OPEN COLLECTOR 1
M » "ZERO SPEED SIGNAL" 1S
; - A ET AT FACTORY SETTING
s T 48V SOmA
' | Y Mo MULT1-FUNCTION OUTPUT
9 OPFN (OLIECTOR 2
: ol
- - "AGREED FREQUENCY
D e e . SIGNAL" IS SET AT
Notes* = - = FACTORY SETTING

. P
1. : shows shielded wire and 274, shows twisted pair shielded wire

Output current capacity of +15 voltage 1n external terminal 15 1s max. 20 mA.
For master speed reference, use control circuit terminal 13 or 14.
© shows main circmt and O shows control circuit.

Mulu-function analog output 1s used for a indicator (e g frequency meter) It can not be
used for control system such as feedback control For output for control system, use
analog monitor card (AO-08 or AO-12) (option)

bl o
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DIGITAL OPERATOR
INSTRUCTIONS

TOKYO OFFICE  Ohtemachi Bidg 1-6-1 Ohtemachi Chiyoda-ku, Tokyo 100 Japan
Phone (03) 3284-9111 Telex YASKAWA J33530 Fax (03) 3284-9034
YASKAWA ELECTRIC AMERICA, INC
Chicago-Corporate Headquarters 2942 MacArthur Blvd Northbrook IL 600€2-2028 US A
Phone (708) 291-2340 Fax (708) 498-2430
Chicago-Technical Center 3160 MacArthur Bivd Northbrook IL 60062-1917 US A
Phone (708) 291-0411 Fax (708) 291-1018
MOTOMAN INC
805 Liberty Lane West Carroliton, OH 45449 US A
Phone (513) 847-6200 Fax (513) 847-6277
YASKAWA ELETRICO DO BRASIL COMERCIO LTDA
Rua Conde Do Pinhal 8-5°, Andar Sala 51 CEP 01501-S&o Paulo-SP Brasil
Phone (011) 35-1911 Fax (011) 37-7375
YASKAWA ELECTRIC EUROPE GmbH
Am Kronberger Hang 2, 65824 Schwalbach, Germany
Phone (49) 6196-569-300 Fax (49) 6196-888-301
Motoman Robotics AB
Box 130 S-38500 Torsas Sweden
Phone 0486-10575 Fax 0486-11410
Motoman Robotec GmbH
Kammerfeldstrage 1 85391 Allershausen Germany
Phone 08166-900 Fax 08166-9039
YASKAWA ELECTRIC UK LTD
3 Drum Mains Park Orchardton Woods Cumbernauld Scotland G68 9LD U K
Phone (236)735000 Fax (236)458182
YASKAWA ELECTRIC KOREA CORPORATION
8th Floor Seoul Center Bidg, 91-1 Sogong-Dong Chung-ku Seoul Korea 1C0-070
Phone (02)776-7844 Fax (02)753-2639
YASKAWA ELECTRIC (SINGAPORE) PTE LTD
Head Office CPF Bldg, 79 Robinson Road # 13-05, Singapore 0106 SINGAPORE
Phone 221-7530 Telex (87) 24890 YASKAWA RS Fax 224-5854
, Service Center 221 Henderson Road, # 07-20 Henderson Building Singapore 0315 SINGAPORE
Phone 276-7407 Fax 276-7406
YATEC ENGINEERING CORPORATION
Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road Taiper Taiwan
Phone (02) 563-0010 Fax (02) 567-4677
SHANGHAI OFFICE Room No 8B Wan Zhong Building 1303 Yan An Road (West) Shanghai 200050 CHINA
Phone (86) 212-10Y5 Fax (86) 212-1015
TAIPEI OFFICE Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road Taipel Tawan
Phone (02) 563-0010 Fax (02) 567-4677
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