
Before initial operation

read these instructions
thoroughly and retain

for future reference

TOEZ-S616-10

When properly installed, operated and maintained, this equipment
will provide a lifetime of optimum operation. It is mandatory that
the person who operates, inspects, and maintains this equipment
thoroughly read and understand this manual .

This manual is primarily intended to give operators instructions
for Varispeed-616G II .

The information contained in manual does not provide all
details to be met concerning operations

	

If uncertainties be
encountered for particular operation, refer to the following
Varispeed-616G II documents for additional information:

" Varispeed-616G II Drives catalog (('-'HE-S616-10)
" Varispeed-616G If INSTRUCTION MANUAL For 200 V
series (TOEZ-S616-10.1)

" Varispeed-616GII INSTRUCTION MANUAL For 400 V
series (TOEZ-5616-10 .2)

" Varispeed-616GII Applications (SIE-5616-10 .10)

6f37-197



1 . SIMPLE OPERATION OF THE DIGITAL OPERATOR

" INTERCONNECTIONS

POWER SUPPLY

	

MCCB

3-PHASE ---0 C
1-11

180-253V -------0

	

C
n

50/60Hz ---0 C

" Standard settings at the time of shipping from factory

" An example of running operation

FORWARD ROTATION 15 Hz

BRAKING RESISTOR UNIT (OPTIONAL)
r--=-i

i

i

~"m

	

= I

	

MOTOR
OaR(LI)

Vg-616G11
U(T1)<O

O'S(L2)

	

V(T2)
x
O

	

IM

4T(L3) OPERATOR W(T3~O

Frequency setting and operation/stop of the VS-616G It to be perfor med by the digital operator

are preset at the factory prior to shipment

When performing the operation by external signals or by a combination of digital operator- and

external signals, refer to Page 10.

Refer to Operation Manuals (TOEZ-5616-10 .1, TOEZ-S616-10 2) for detail

Operation of forward and reverse rotation will be explaired by the following example

ii

	

i

POWER ON

	

OPERATION

	

p0SIETPOIN N

	

[ STOP
REVERS
ROTATION

FREAQUENCY SETTING

	

15 Hz

REVERSE ROTATION .
50

	

Hz

CORRESPONDS
TO THE NEXT
TABLE

Explanations below correspond to "operating procedure" shown in the next table

Function selection Standard settings
" V/f pattern Maximum frequencycharacteristic
constants Sn-02 (1) J'

60 Hz, constant torque,

" Acceleration/deceleration time
(Functions, characteristic 10 sec
constants Cn-08, 09)

" Motor protection Electro-thermal

(standard niotor)

Monitor mode Contents of
standard setting

" Frequency 0 Hzsetting
" Frequency Digital operatorcommand
" Operation
command
(FWD/REV)



Operating
procedure Operation of digital operator

Select drive mode with
~' (lights up)

"PRG
Depress while de-

pressing

	

to display

frequency command

~ r7
Example' Setting frequency

	

1

	

1 1I
command value to 15 Hz

	

Repetition
Move the value to setting

I - Pi1'i~ ~ ~~~

	

,
- 1~

digit by using

	

and

make the setting withO

Store the frequency com-

mand value with ~,

(Thses data are stored even
when the power is off )

Depress

	

while depress-

ing ' '

	

and monitor the

output frequency .

Select the rotation of motor

with MODE '

Changing

	

Depress

	

while depress-

	

---T--- ,
p

	

I ' I 1'7_

	

= I- C- 11se

	

-o_t

	

ing i '

	

to display fre-

	

, l

	

ELI

	

U

quency command
Change the frequency set

= IlIIII~

F-stop

Digital display

C

	

_1"n'= '

	

1'rl

	

11
Lf U

Blinking

Frequency command

U U ;
r? 'Fr7tU__ _jLj_ 1

	

J

Output frequen~_v

L
U . I1

Outpu t current

i
17 r7

Previous fault

LU
Frequency command4 --

-

Monitor mode

Description

" When power is on, the
display before power off
is indicated . Initial
seting becomes frequency
command .

Give running command with

DATA '

Reverse
otaton

	

Depress MODE .

reverse rotation

-----

I l1 1i ~~l I =~,jl ~

~ l~l l~l iI ~

! l ' n ; " Motor begins a smooth
' U start and runs .
(Display of current value of
output frequency)

I - .FU " Motor starts reverse
rotation

- (-) is shown during

point by usingon- ' -~= -
Store frequency command

After depressing, DSPL~
ENTR~

value by . the motor rpm begins to
increase or decrease and

..�: reaches the set point .

Depress " After depressing, speed
SET decreases and motor stops .



2 . OPERATING METHOD FOR DIGITAL OPERATOR

" Outline of the functions of operation keys

KXLAThe key~expresses its function with upper stage during drive mode selection and with lower

stage during pi ogram mode selection

Red Lamp
Lights when operation is made
by RUN command from ex
ternal terminals

Red Lamp
Lights when FORWARD
command is entered

PRed Lamp
Lights in the drive mode

DRIVE (Drive mode)
Select operation mode

PRG (Program mode)
Select constants to be set

k
Red Lamp
Lights when REVERSE
command is entered

can be checked after turning on the power again

Alphanumeric display

MODE (In program mode)
Select system constant (Sri

	

or
control constant (Cn-' ')

FWD/REV (In drive mode)

	

JOG (In drive mode)
Select FORWARD or REVERSE

	

I

	

I Command an inching operation

NO (In program mode)
Select each constant number

" Data set by the digital operator are stored even after turning power off

" When selecting the monitor mode, first depress

	

and then depress

" Frequency setting and monitor mode can be changed even during operation

" The program mode can be changed only during stop .

" if replaced with digital monitor after setting with digital operator, the set data cannot be changed . This

protects and the data . Be sure to turn the power off at the time of replacement .

" If fault state occurs, the contents of fault will be stored even after the power is off . Thus, the contents

' Select numeric to be set
" If abnormal update the sequence

of abnormality occurrence
' Depressing with DSPL key
changes the display type

' Select the number of digits in fre
quency command (in drive mode)

' Select the number of digits to be
set (in program mode)

" If abnormal reset the state

DSPL
' Select the type of display by
depressing p key

ENTR
' Set frequency command
" Store data

Red Lamp
Lights when stopping the
operation

STOP (In drive mode)
Command to stop operation

SET (In program mode)
Set data

Red Lamp
Lights when operation is in
progress

RUN (In drive mode)
Command to start operation

DATA (In program mode)
Indicate data in the selected
program mode

REMOTEa
FWD 1h i" il"I' o~

II1 i 1101
RESET

r IVE WD/REV_ JO 11 RU FDSPL

PRG NT

JVOP - o



" Key Function

Key Key name Contents

D R I V E Drive mode
(Selects running operation Red lamp lights in

c PRG (running mode
0

D R I V E Program mode Changes constants and selects functions lamp
PRG is off in program mode

0

Depress DSE andR Monitor mode Selects the kinds of monitor (refer to page 3)

keys simultaneou sly

R
Digit shift ( Selects the digits of data to be set or changed

ET

Sets and changes the data
Numerical value is increased one by one by

Up
0 (+1 direction oral, )
c

For setting and changing frequency command
by digital operator =PL
FreFrequency command is displayed bv IEca R

0
Sby=P Land data are set and stoi ed

I R
rn

" For changing constants and selecting
functions -

p v
DRIVE FIND'REV JOG

Dam are changed by PRG MODE N0 .
-i

DATA and are stored by depressing STOP

RUN Running !Running starts in drive mode
DATA

a
(n

NOO
G

' JOG running JOG operation is performed in drive mode
W

FWD,'REV Forward/reverse Switching of forward rotation and reverse rota-
MODE rotation tion is made in drive mode .

a
0

S T 0 P Stop Running is stopped in drive mode



3 . METHOD OF SELECTING FUNCTIONS AND CHANGING
CONSTANTS

3 .1 Operation of Program Mode

" Data setting and reference in program mode should be performed while the inverter- is stopped

	

1\`o data

setting and reference are possible during inverter operation

" After data setting, be sure to finally depress, If this key is not depressed, setting and chaging

become invalid, and previous data remain

0
" Motor running is not possible when program mode has been selected

	

Thus, depress "PRG

	

and
"rghts

return it to drive mode

	

(Set to
PRG

3 .2 Operating Procedure in Program Mode
Operating
procedure Key operation Description

DRIVE
Key operation PRG " Drive mode is switched to program mode

-11110.
" Constants to be set and referenced are selected

Set constant
selection

FWD,'REV
Sid - ~~ "'Mainly for selecting the functions of V/f andMODE external terminals
g.n - UD . . .For changing characteristics

Ijt4- DID . . .For checking external terminals of digital
operator

~~ - ~[ I . . .For constants other than 11 . fill
(Data of Sn-3 are displayed by 1010 1

Constant No JOG
setting Np . " From the list of constants, data Nos to be set and referenced

are set .
1

RESET

Data display R u N " Previous value data are displayed .
DATA

Data setting
& changing " Data are changed

REST'

S T OP . Data are set .

Data storage
S
D~

PL_ " Data are stored .
-ENTR

1
Lights

Drive mode
selection

DR I V E
PRG " Returned to drive mode .



3.3 Setting Change of Program Mode and Its Contents

Chenges of main functions and characteristics and 0 are preset at the factory prior to

shipment

Functions Key operation Display Contents

(1) V/f pattern ~~ - ~~17 Sixteen different kinds of V/f patterns are pre-
selection pared to permit running corresponding to the type

(a) Fixed V/f of motor, load characteristics and operational
conditions .

RU N l~ 15 patterns . Change of V/f patterns not permitted
DATA U 11 1 pattern . Change of V/f pattern permitted

r'? 17 (Example) Change to the variable torque
R ESET 'u I characteristics

STOP V/f Patterns (15 kinds)
Appli
cation Specification Notch Vhf Pattern cepion Specdicatwn NOW V/f Pattern

Starting -
D SP LL_ Torque so

xo

l
'E 50Hz n ® 50Hz LowNTR

, r
m

Starting
`

, F Torque QQ ~e1r
outs soih p,

c
High dais-sow

DRIVE '60t~i'+ t, r''" _ a Starting '^tx
PRG n t

Torque

8$Mz
50Hz

50Hz
Starting

m rz. . Satu 0 t Torque � ,
ration is t wlPti High o " r a ,h

72Hz O
0

a 1
c 90Hz

v
ra

'
t
o rti ro ithi

mc

a

�
__r '

-c 1- eroa

Variable tuo'~ t ,o v
Torque 4

o
50Hz

1 p) m
,~ ---- O 120Hz
a

p E
Variable
Torque

' n

x '

o_
a

2 o -ia a SO xhi ~
O

o t i ;o"~itoiw

p Variable
� Torque O

60Hz
2 © o

v
to

Variable
w _
s 160Hz

Torque
1

(jr)
,

016 to chi
n
D r5 f p ib7h,

Note 1 Take account of the following cofiditions and others when selecting V/f pattern
Pattern matching the voltage-frequency characteristic of the motor
According to the maximum motor speed

2 V/f pattern for high starting aqua should be selected far
Long wiring distance
Large voltage drop at star,
AC reactor connected to input a output of the inverter
llse of motor of therating below

the
max

For details contact Yaskawa representative



Functions Key operation Display Contents

(h) Arbitrai%
V/f _1i I UC

RUN
DATA

1 r7c
RESET

STOP

i V/f constants (Cn-O1 to Cry-07)

-., U I Figure in below shows the relationship between
constants 1 to 7 V n) Nx' V c, and V MIN is
standardized with the input voltage of 200 N' )n

I- r7 200-V and the input voltage of 400 V in 400-V
system Use the following formula to con%ert and
set V b)AX, V c, and V n)iti

RUN r7cr7
DATA UUU . U V MAX = V rriax x (200 V or 400 V)/Vin

V c = V c x (200 V or 400 V)/Vin

177n r, V MIN = V min x (200 V or 400 V)/Vin
R E SET I'c U. U N max, V c, and V min are the actual

output voltages, Vin is input voltage ;
S70 P
Inn

ToTo straightenstraighten V/f pattern

When FB = FMIN is set, Vc setup is
JoG

L ~c~ invalidated and the output voltages
N0 . of FA FMIN become straight

R U N 17r7r7
DATA Cuu . u

17 r7 r7 r7
RESET Cuu. U (ozi

STOP
1

;

Kam vc
(05) i i

i
o vim+

(07) i

'
Frm Fe Fn F..
(1)6) (04) (03) (01)

JOG V/f Characteristics by Control Constants 1 to 7

No . L r-0 u

RUN
DATA

rlrI'i 17 19
1 uu 0 . u

RESET- ;s.
STOP

DS~

ENTR

DRIVE
PRG



Functions Key operation Display Contents

(2) Setting #_ _
acceleration L r e U0 Accele . ation rind deceleration time tti Set

and decel- n C7
(Exarnpie) Setting ticceleititio n to ;i ,econds

U3 Setting; deceleiQtti()n try ti secondsreation time
Set points prior to shipment

Control
Seting , Setting

rating i Name Unit range
prior to

number , shipment

Cn--~)8 Accelera-
i tion
Decelera-

t 0 1 s I 0 1 -...
1800 0 S 3a., k1~Or sr .5~Cn-)9 I I

Lion time i

" " Acceleration time setting

R u N
DATA

~~. ~ " Set point at factory prior- to shipment

1
R ESET C. ~ " Setting acceleration time to 5 seconds

STOP

Man

JOG
tLI1 _U ' Setting deceleration time

N0.

RUN in n
DATA O'u "

U " Setting deceleration time to 8 seconds
RESET

STOP

DS

ENTR

m-

DRIVE
PRG



Functions Key operation Display Contents

(3) Running (Example)
signal Mode of performing frequency setting arid
selection running/stop by digital operator is changed to the

mode of frequency setting and running/stop at the
external terminal

u

RU N 1'li'~ " Running signal selection
DATA

Data
0 i 1 Setting prior

Digit to shipment

,�7f7nf7 Run by ;Rirn by~; l e ~;<

RESET UUUU 1st
frequency 1e~1ericy .;
command at co r ,in ~n~1Ka't

digit ""
0 0 1 1

S T O P termnals
;wa~ R
'o~er"i~" ort

gaewpY

Run by Rune "° .. ,"a
sr

aa.~ 4th 1st

2nd
running mri~ri~,f,iiiii

A
digit digit

DSPL command at
externaldigit*

Rb'rt
fxo'

.
r� itt t

3rd 2nd

N TR terminals
,

;p eratoT p~,'" ,
digit digit

-W--Odet= Main speed

D R I V E 3rd
:frgf4ency,' ,x frequency I Run by

PRG digit
;c~ir~rt.

command digital
(Q 0-10V/100-0% operator
X4 E~ ~L/ 1 4-20mA/100-096

r`,Ise' t Reverse
4th i x S.

rota ion ° ;~.i .y . :;.i~ operation
digit

.pas not possible



Functions Key operation Display Contents

(4) Changing the (Example)
characteris- Characteristics of frequency command and
tics of changed First set the data of ,~ - fN̂ to nÛ7
frequency
command

" Frequency command gain

' U N n1'<f
~- uU

" Setting at factory prior to shipment
DATA

(Example)

L~U " Output is ((II ,
ESE T

.
20% larger
than 're- ,J,

STOP quency =-'
command
value (gain
1 .2)

JOG
iL11 " 1 " Frequency t 20niAN0 . command bias Frequcncv command input

' U N n IT
U' '

" Setting at factory
DATA prior to shipment

1
1H

n " A bias of ,
ESET U ' 0.5% is = 60 U er limit48 ,given to 'o. lower limit (Cn-15

frequency
I(Cn-16 ~~i:requem .3_

I STOP
,I

command 6 command gain
(Crr-13)g

vvalue . Frequent%
command hias

(Cn-19) a 20inA
JOG

L01 Frequency Frequency command input
N0 . command upper limit

' U N ~~~ " Setting at factory prior to shipment
DATA

' , n
'f' " Uppe- limit of frequency output is limited to

ESET 80%

STOP

J0G
L 01 1 " Lower limit of frequency command

N0.

' U N " Setting at factory prior to shipment
DATA

1 In " Lower limit of frequency output is limited to
ESET lu 10% .

Control Setting Setting

STOp
constant
number

Name Unit range prior to
shipment~

Frequenc
Cn-13 command 0 01 0 01-2 00

gain
D S P L - Cn-14

Frequent
command 0 1 % 0 0-25 5 % K «0 O'9bxsr

E N T R bias

_.~. Cn-15
Upper limit
of frequency 1 % 0-110 % ,, ~IU0 9k,,
commande R I V E

PRG Cn-16
Lower limit
of frequency 1 % 0-110 % 0
command °.~r="



Functions Key operation Display Contents

(5) Selection of (Exarrrple)
protective protective characteristics are changed to
characteris- "continuous operation after- momentary power
tics failure" and "electro-then rnal (constant for yue)"

1J11 -UJ " Selection of protective characteristics

Data
0

Setting prior
Digit to shipment_

R UN PYhl 1i r7 °W4th.SdV t;-- -'
uss;;;s

With
continuous

DATA UUUU 1st ,"c°ntmu
°oPerFit ;oriifo 'T operation for

digit moirlentary, °, momentary
,powels<arl~ re' power failure

1 lr'y1Tl 2nd .dir~Rg
°I=lz w Without stall

RESET 1UU 1 digit ~x
£

." .* .:
eceleratisori

during
deceleration

~Vit xr Without I 0 0 U U

STOP 3rd �4l'e6tr"o=
thwer.m£al~

t
~
"~,,

`;
electro-
thermal

digit
irnoti~T'kx:-''`,._ ' ° motor
R- x,'bVe4kori$; « protection

Electro-
4th , h"g'rm"a1- .;; thermal I

MODE digit ,(.uariab,le'-#; (constant
;(orque=)n, r' w «r torque)

O 1E " Selection of motor rating currentNo R T L II - CU

(Example)
7 5GII

RUN
d`
17C
~ "

Setting at factory prior to shipment
DATA (Refer to page 27 )

,E L~J 1 To match with the rated current of applied motor
R T "

STOP

IMM

DSPI-

-ENTR

DRIVE
PRG



Functions Key operation Display Contents

(6) Selection of (Example)
multiple " Changing to 4-step speed operation + energy
function saving operation
contact input Function of external terminal (8) is changed to

energy saving operation .
First set the data in -U44 to VUUU

Selection of the functions of external terminal (8)

RUN
DATA ,~ External coasting to stop

Energy saving operation
RESET

STOP

Setting to 4-step speed

FWD,'REV
MODE

JOG 1 1'
Frequency command 1 for multiple step speed
operation

R u N ~ Setting at factory prior to shipment
DATA

,CU U Setting to 60 HzRESET .

STOP
Kas

juc,
RESET I-L~~ - Frequency command 2 for multiple stepP Pspeedspeed

operation

R U N f7 f7 Setting at factory
(terminals
Combination of external

U. U prior to N (5) and (6)
DAT A shipment Cn-27

Auxiliarv (5) Open

t Setting to mand
(6) Close

RE S ET .
1 5 Hz Master speed corn

frequency
command

(5) Close

STOP (5) Open (6) Open
Cn-28

(6) Open (5) CloseWMA 6) Close

DSP~
Control
constant Name Unit SettingSetting Setting

prior to
-CNTR number range shipment

Frequency ''" �
command 1 dtut4°, RhXiP

7

Cn-27 for multiple i<
DR I VE step speed 'k' w`>er.h1>SO

PRG setting
0 1 Hz 0.0 h`

a s i

Frequency 396 Hz R>^^,: ., .

command 2 gta~Xah~,^dTe}T

Cn-28 for multiple
step speed
setting



Functions Key operation Display Contents

(7) Selection of (Example)
contact Overtoi que signal is output from contact outputoutput Applied in,erter CIMR 7 5G2functions (reference current 30A)

Motor 7 ,5 kW 41' (rated current of 26 R A )
Overtorque is considered as the rated torque of
motor

:j j-j jC " Selection of contact output functions from (9)
and (10)

RUN
DATA

U Setting at factory prior to shipment

R,E T Selection of overtorque detection

Contact Output Function

Setting Description_ Setting
STOP

Value Name

_
Signal Level prior to

(Closed) shipment
Corita"^tkd. r'rr 6g rtrc%_ _Closed During rtrn

_
Contact at zero
speed Closed Zero speed

2 Speed synchronized Closed Speed I
contact (synchronizat ion 0

Overtorque detected iClosed Overtorque
_ contact detection
4 Contact during UV 'Closed During UV

No oR,FT 50- - UIS " Selection of overtorque detection running
characteris- ics

R UN
DATA

f7f'f7f'
LUUU Selection at factory prior to shipment

,E
f7

LduU 1 With overtorque detection
R T

Data Setting

STOP Digit
0 1 prior to

shipmentMan 1st
digit

Without°=Overt<',,:«"~.orque=,~leter
.,. , , .,., tioriP;.

With overtorque
detection

2nd
_digit

peeii=coi~°m
°idPiice ;d41hctiiof~'

°==x Normal detection
Oo~UFWD;REV 3rd ontinuous3" -

Coasting stop
MODE digit pertk iq~, ~;

h
digit

~JUG

mainR l,E T a. 11 L-73 Overtorque detection level setting

R UN
DATA

P7,
1
IE
U Setting at factory prior to shipment (160%)

RESET
New setting 189%)

Control
Setting Setting

STOP constant Name Unit range
prior to

No shipment

q k,.
C n -23 detection 1 % 30 -. . 200

DS level

E NTR

DRIVE
PRG
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