13. OPERATION OF DIGITAL OPERATOR

Notes on use of the digital operator
This section explains the functions, operation method, and control constants of the digital

operator. Become thoroughly familiar with the different procedures before turning power
ON.

13.1 FUNCTIONS OF THE DIGITAL OPERATOR
VS-626VM3 supports the multi-functional display operator that enables the following:

(1) Display of Control Signal Status
Status of control signals of individual points is displayed by monitoring the status of
operation. For the display items, see Table 13.3.

(2) Display and Setup of Control Constants
Control constants must be set up for normal operation in compliance with the specifications.
Tables 13.4 to 13.6 list the control constants.

(3) Display of Protective functions
If an error occurs during operation, protective functions are displayed. Table 13.7 lists the
protective functions. Nothing is displayed when operation is normal.

(4) Function by the Digital Operator

Stand-alone operation without sequence input signals or speed reference is possible by

setting control constant C1-37 with the digital operator. This function is effective for test run
when the inverter is connected only with a motor. For the details of the operation, see
Paragraph. 8.1.
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Fig 13.1 shows the display unit and operation keys of the digital operator (JVOP-100).

Mode Display LED (Note)

Digital Operator Running Indication
Lights when inverter is operated by using digital operataor.

Rotation Direction indication
FWD: Lights when forward run command is input.
REV: Lights when reverse run command is input.

Remote Mode Indication
Appears when external terminal input mode is selected.

SEQ: Lights when the motor rotates in the reverse direction.
REF: - --
{ \l
REMOTE
DRIVE FWD REV  geq REF *Display
¢} o 0 o O
'_ '_’ l—l '_’ Displays monitored vaiues of speed and torque references and function set values. ]
T B | Display Selection Key
OPI?F‘%%JSFLR Depress this key to select display items. Par. 1322 oravides the order of appearance of the display items. I
JVOP-100

Read/Write Key

> DRIVE I DSPL l( Depress this key to display set values of constants.
U Depress this key again to write set values.

] ral Cha Ke
[JOG”A]&DNA:FTE,;] Numeral Change Key
—— Use these keys to change vaiues such as set values and constant signals.
[ FWD | A Increment key
J V v: Decrement key
REV J J|\RESET
o () Digit Selection Key
RUN J STOP ]
Use this key to select a position in a set value to be changed. The
W\ / A _J selected pasition blinks. (Use this key to reset after an error occurs.)

Run command Key

These are operation command keys when the drive is operated by the
digital operator. These keys are effective only in drive mode.

| STOP: Stop command. When STOP* is depressed, the red LED on the left part of the key fights. J

| RUN: Run command. When RUN" is depressed, the red LED on the left part of the key lights. J

rFWD/HEV: Forward and reverse run switch. When this key is depressed. direction of rotation is changed.l

[ JOG: Jag run, When this key is held down, Jug run is avaliable. |

interrunted.

[PHGM/DH\VE: When emergency stop key is depressed. the aperation speed is reduced and stopoed. then current is

* Digital display LEDs and status display LEDs are used.

Fig. 131 Display Unit and Operation Keys of the Digital Operator (JVOP-100)
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Note: RUN and STOP LEDs light, blink, and go OFF depending on the status of operation.
Fig. 13.2 Digital Operator Display

13.2 KEY OPERATIONS AND DISPLAY

Operations of the keys and indications of the digital operator are explained below. Table 13.1
corresponds displayed characters to alphanumeric characters.

Table 13.1 Indication of Numbers and
Letters by 7-segment LED

No. Letters
0 L A H N -
1 ! B ) 0 —
2 o C r P F
3 = D o Q -
4 L E E R —
5 g F s S ~
6 s G - T -
7 H H - U -
8 = I - \% il
9 o J - W -
. . K - X —
— - L - Y —
L M - 7 _

Note: “—" is not displayed.
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13.2.1 Indication at Power-ON
When power is turned ON, all the LEDs of the
digital operator light for LEDs selfcheck.

|

Then the PROM version is displayed. The
upper five digits of the PROM number are
displayed. The example is for PROM number
“NSN620100.”

!

Finally, operation status data V1-01 (motor
speed) is displayed. Since the motor is not
rotating immediately after the power is turned
ON, 0 is displayed.

If a protective function is activated because of a
failure, the failure indication number lights.

The example indicates a break in a wire in the
motor thermistor, which appears when the motor
encoder signal connector (3CN) is disconnected.

13.2.2 Switching Display Functions

Depress the |DSPL | key on the digital operator to
change the mode of display.

|

Depressing the key once changes the
display from motor speed data to a data number.
The first letter V indicates that operation status
display mode has been selected.

l

Depress the key again. Operation status
display mode is changed to control constant
display mode. In this mode, control constants
can be set and changed.

N

Depress the |DSPL | key again. Usually, if no

protective function is activated, operation status
display mode is restored. If bits 0 or 1 of
control constant C1-37 are set ON, reference
display mode of operation by the digital operator
is entered.
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When the [DSPL | key is depressed in digital

operator operation mode, operation status
display mode is restored provided that no
protective function has been activated.

If a protective function is activated because of a
failure, the failure indication number lights.

The example indicates a break in a wire in the
motor thermistor.

13.2.3 Operation Status Display Mode
To check data in operation status display mode,
do as follows.

To change a data number, depress key once.

The blinking cursor moves to the displayed data
number. Depress key again to return the
blinking cursor to its initial position.

l
Search for the data number to be checked (in

this example, V1-09) using or key.

l

Depress the {DATA | key to change data number
display to data contents display.

The display example is the status when
and signals are closed.

!

To return to data number display from data
contents display, depress the |DSPL | key.

For explanations of operation status display, see
Table 13.3.
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13.2.4 Control Constant Display Mode
To check data or set or change a constant in
control constant display mode, do as follows.

To change a data number, depress key once. - A A 4
The blinking cursor moves to the displayed data { L " - :_-,' :
number. Depress key again to return the T~ T
blinking cursor to its initial position.
l
Search for the data number to be checked (in - NPz N/
this example, C1-10) using or key. :- : - " ::,7
! I N TN
Depress the key to change data number |
display to data contents display. "1 " "7 P
! L ! Ll ]
/ TN\
Select the position in the data to be changed and J
depress key to move the blinking cursor. o - S
(X ' (X} ]
! L L Ly, {
/TN
Use or key to change the data. (In ‘
this case, from ”1” to ”5”) AL/
(K} (x} (K} g
! ( R T I W B R |
Hold down the key for several seconds. 1
The entire data blinks for several seconds, then 1
stops blinking. The data has been changed. NN YN,
(The entire data continuously blinks if the data "7 " N ~
is out of the setting range. If this occurs, ol ol L, P
depress the key to change from data ARNAR AR JTY
contents display to data number display, then i
restart setting from the beginning. Ny
! ‘ [ A o B B g
. A Y R PR
To return to data contents display from data T

number display, depress the |DSPL| key.

For explanations of control constants, see Tables

13.4 to 13.6.

Note: C1-01 to 24, C2-01 to 08, C3-01 to 08 can be changed
during operation or stop. C1-25 to 48, C2-08 to 24, C3-09 to
24 can be changed only during stop.
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13.2.5 Protective Function Operation Display Mode
If a protective function is activated because of a
failure, the protective function indication number
is displayed. After an error is reset, up to four
protective operations are recorded to view the
order of a series of failures.

First protective function operation is indicated
with an F followed by a hyphen.

l

Depress key to display the protect display
number which activated the next protective
function.

!

If key is depressed when the last failure
display number is displayed, the first failure
display number is displayed again. Depress
key to display failure display numbers in reverse
order of occurrence.

g (7| 7 |
’ ¢ |
g I B ]
’ e W B |
g L 7 f
[} o0 ¢

Notes on resetting failures
To reset a failure by the digital operator after removing the cause, depress the |RESET

key in protective function operation display mode. In other modes, the |RESET | key

cannot reset the failure. Before resetting, turn OFF , , and signals.

13.2.6 Digital Operator Operation Mode
To operate by the digital operator, do as follows.

Select C1-37 in control constant display mode.

I

Depress the [DATA | key to change from data

number display to data contents display.
i)

Select the position in the data to be changed and
depress key to move the blinking cursor.
Set the lower two bits ON.

\
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Use or key to change the data. (In e ’ e ’ e :"

this case, the lower two bits are changed from

[ ”” EY R

s to Hi ) Wy
Opleration step ( :'.\' | /\J it

>, 0 IA

> 1t
ZIN

l 4
' " i ’

Hold down the {DATA | key for several seconds. T
The entire data blinks for several seconds, then

stops blinking. The data has been changed.

! NN
>~ / - - =1
Depress the |DSPL | key to return to data number LR ! -f !
display from data contents display. Digital 7 1 N 21N
operator operation mode is entered.
N/ NIz
i ! ! - "1 /
L ! o !
Then set up for speed reference.

Depress the key to select “reference SN
constant” for digital operator operation. Use cursor keys |_>_’ , IAI , or M to set a speed
reference for d1-02. Speed reference is expressed as a percent of the rated speed setting
(C1-26). If 259 is set when rated speed is 6000 r/min., the reference translates into 1500

r/min.

|

For operation, stop, and forward/reverse run, use the I.QUN , §TOP , and g\éf_\l/? keys

respectively on the digital operator. Display on the digital operator changes each time the
key is depressed from constants (C1-01, and so on) to variables (V1-01,. . . )to
reference (d1-01,. . . ). Operation control signals and speed reference displayed

among reference display are handled similar to constant setup. Table 13.2 lists the

parameters.

To return from digital operator operation mode to normal operation by external run command,
change the lower two bits of C1-37 from ™ }{ "to ™ ,¢ 7

Table 13.2 Parameters for Digital Operator Operations

Copstant|  Explanation Unit Initial Value in Digital Operator Operation
di-01 Sequence Binary Frrrrernrn
input
S TLH
TLL
SSC
CHW
PPI
ORT
LGR
MGR
d1-02 |Speed reference % % display for rated speed setting
(C1-26). Initial value: 0.00
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13.3 OPERATION STATUS DISPLAY FUNCTION

Different groups of operation status indications are displayed for different modes of operation.

V1 indications are for inverter operation.

control.

(Data marked with * are operation status display data for preset.)

Table 13.3 (a)

Operation Status Display Functions (For Inverter Operation)

V2 indications are for optional encoder orientation
V3 indications are for magnetic sensor orientation control, which is also optional.

No. Signal Name Explanation Unit
V1-01 Motor Speed Speed detected by the motor encoder r/min
_ Speed control reference. Ratio of analog or digital
v1-02 Speed Reference reference to the rated speed %
V1-03 Load Shaft Speed Product of motor speed and gear transmission ratio r,/min
V1—04 Torque Reference Percentage to 30-minute rating (100%%) %
V1-05 —
V1-06 Inverter Output Detected inverter output current converted to amperes. A
Current Precisionis +3%.
V1-07 Output Frequency | Inverter current output frequency Hz
*V1-08 Internal Status Operation status signal (at logical level)
V1—-09 | Input Signal Status | Sequence input signal ON,~OFF state “*
V1i—-10 Output Signal Status | Sequence output signal ON_“OFF state (ot
Vi—11 Inverter Capacity Inverter unit 30-minute rated capacity kW
V1—-12 Panel Internal Temperature | Detected inverter ambient temperature. Precision is =5%C. c
V1-—-13 Heat Sink Temperature | Detected heat sink temperature of inverter. Precision is +5%C. C
*V1—14 DC Bus Voltage Main circuit capacitor voltage. Precision is £3%. A%
V1—15 Analo%gpged Refteg Converted value of analog reference to be used for speed
%92;:1?1 . onverted | yeference offset adjustment. Available only during running.
*V1-16 —
*V1-17 Phase-U current Detected phase-U current converted from analog to digital
*V1—-18 Phase-W current Detected phase-W current converted from analog to digital
Table 13.3 (b) List of Operation Status Display Functions (For Encoder Orientation Control)
No. Signal Name Explanation Unit
V2—-01 170 Signal Status | Orientation 1,70 signal status Note
v2—-02 | ————-
_ ‘s . Actual position expressed by dividing one rotation by 4096
V203 Position Monitor in reference to a set origin Pulses
_ Commanded Stop | Commanded stop position expressed by dividing one
v2-04 Position rotation by 4096 in reference to a set origin Pulses
V2—05 Position Deviation Egﬁftelroe:cli l;elh\;/eesn commanded stop position and current Pulses
V2—06 | Positioning Time Time from input of orientation command to output of %9 ms

completion signal
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Table 13.3 (¢)

List of Operation Status Display Functions

(For Magnetic Sensor Orientation Control)

No. Signal Name Explanation Unit
V3-01 1O Signal Status | Orientation 17O signal status ™"
_ Magnetic Sensor _
V3—02 Signal Level
V3—-03 Position Monitor Actual position expresssed in reference to a set origin Pulses
_ Commanded Stop Commanded stop position expressed in reference to a set
Va-04 Position origin Pulses
V3—05 Position Deviation E;iftefc?:ii k;)eutl\;/eesen commanded stop position and current Pulses
N e - . Time from input of orientation command to output of
V3-—06 Positioning Time completion signal X2 ms
Table 13.3 (d)  List of Operation Status Display Functions (Others)
No. Signal Name Explanation Unit
V7-01 Motor Temperature | Detected temperature for motor overheat protection C
*V7-02 Slip Frequency Slip frequency to be applied to the motor Hz

Note : Status of 7O signals are shown in the following
Lamps of input signals in the ON state light.
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<V1-09> Sequence Input Signal Status Display

C

RDY EMG FWD REV THL
TLL SSC RST CHwW PPI
—/—/ i ) L ] L ] —
ORT LGR MGR DAS CHWA
{V1-10> Sequence Output Signal Status Display
C — | | i— 3 | — ] L —1 C .
ZSPD AGR SDET TDET TLE
| — [ =3 C - | = | [ -
ORG ORE CHWE FLT TALM
| o— C u] ) L ] | msanes—
FCO FC1 FC2 FC3

V2-01>

V3-01>

1/O Signal Status for Encoder Orientation Control Display

C — C ] [ ) s )
HGR MGR LGR INC
| — C ] { —3 [ 3
TUNE

ORESTS
——

—

/0O Signal Status for Magnetic Sensor Orientation Control Display

{ — C | C ] [ ] [» ]
HGR MGR LGR INC ORESTS
[ enm——] ] i ] C } C—————2
TUNE
——3 -] "l 1 [ )
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13.4 CONTROL CONSTANTS

User
C2 constants are for optional encoder orientation

Different groups of control constants are displayed for different modes of operation.
constants (C1) are for inverter operation.

control.

C3 constants are for magnetic sensor orientation control, which is also optional.
The following constants cannot be changed during running:
C1-25 to C1-40, C2-09 to C2-24, C3-09 to C3-24

Change the constants after stopping the motor.

Table 13.4 User Constant List

Constant Constant Name Explanation Unit _Upper L'T"'?
No. Lower  Limit
Speed control proportional gain when high-speed gear is selec 955
Speed Control ted (MGR and LGR are OFF) or when high-speed winding
C1—01 | Proportional is selected (CHW is OFF ) . %,/ Hz —
Gain(H)Kvuy Raising Kvun increases rigidity. 1
Torque Reference P = Kyun X Speed Tolerance
Speed control integral time constant when high-speed gear is
Isr?te:dr‘g()%itrré)é selected (MGR and LGR are OFF ) or when high-speed 1000
C1-02 Congtant winding is selected (CHW is OFF) . ms
(Mt Reducing 7 vun quickens response. 5
VEN Torque Reference I =Speed tolerance X Time,” ¢ vax
Speed control proportional’ gain when low-speed gear is selected
%gie%g?grtl;?l (MGRor LGR is ON) or when low-speed winding is selected 255
C1-03 | P L) (CHW is ON %, Hz ———
K ’ Raising Kvi~ increases rigidity. 1
Vi Torque Reference P = Kvin X Speed Tolerance
Speed control integral time constant when low-speed gear is
‘Isffeedrﬁo%};ﬁj selected (MGR or LGR is ON) or when low-speed winding is 1000
C1—04 | S 0878 selected (CHW is ON) . ms
(M I?) r Reducing 7 vin quickens response. . 5
’ VLN Torque Reference I = Speed Tolerance XTime /7T vin
Speed control proportional gain when high-speed gear is 255
C1—05 %gge%g?gé;?l selected (MGR and LGR are OFF) or when high-speed wind- 9%/ Hz
Gaig(H)K ing is selected (CHW is OFF) in servo mode (SV is ON). 0
VHS Torque Reference P = Kyus X Speed Tolerance 1
Speed Control Speed control integral time constant when high-speed gear is 1000
C1-06 Integral Time selected (MGR and LGR are OFF) or when high-speed wind- ms
Constant ing is selected (CHW is OFF ) in servo mode %SV is ON).
(H) 7 vas Torque Reference I = Speed Tolerance X Time” T vus 5
Speed Control Speed control proportional gain when low-speed gear is 255
C1-07 Proportional selected (MGR or LGR is ON) or when low-speed winding is 9% Uz
Gain (M,L) selected (CHW is ON) in servo mode (SV is ON).
Kvis Torque Reference P = Kvis X Speed Tolerance 1
Speed control integral time constant when low-speed gear is
ISpteed Clo'rIl‘prol selected (MGR or LGR is ON) or when low-speed winding is 1000
C1-08 | S %878 "Ly |selected (CHW is ON) in servo mode (SV is ON). ms
7L_oVanStant (M,L) Torque Reference Iy, = Speed Tolerance X Time 5
TvLs
Torque Refer- | Time constant of low-pass filter of torque reference to be 5.0
c1-og|ence Filter | used in measures against gear chattering noise. ] ms )
Time Constant | Increasing the time constant may cause run-away depending 0.0
Tr on conditions. :
Setting of required time for softA starter. Variations in speed 180.0
C1—10/ Soft Start Time | FEtS 0F 4 i Lot Bine Seariing Bime f2om at rest state fs s b
5 ° tEungtaarstinog ’?mé = Tgrs X Speed Instruction (26).7100 0.1
Speed l}?fef[' Offset adjustment value for analog speed reference. 80
c1—Mn eg.c et o t sel_ Set the values of V1-15 when operating at speed reference 0 —
36115156::“ va | for C1-11. —-80
C tant for fi trol of t d when analog speed
12 %(?tor Speed reofr;iei?:e a(:—:- L::cfcfo:ngd Ois li’::grg;sser;e?n :,roportion to 1.1000
c1- Va{ﬂ:tg[l\irjt Tl}"nl)i(éparameter is invalid when digital speed reference are 0.9000
used.
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Table 13.4 User Constant List (Cont’'d)

Constant . . Upper Limit
nit ————
No. Constant Name Explanation Unit Lo Linit
Torque Refer- 80
*C1—13| ence Offset | —————— I
TCors —80
Torque Refer-
*C1— 14| €nce Adjust- | _1_190,._
ment Value 0.900
TADJ ’
. 100
_1g| Speed Limiter | _ _ _ _ _ _ 9 I
*C1—15| P % 0
Speedometer Constant for fine control to match the commanded torque and 1.50
c1—16| Signal indication on the load ratio meter. Increasing LMap; makes the e
%dJIUSténl\%nt meter indicator travel farther. 0.90
alue
Load Ratfg JMe- Constant for fine control to match the commanded torque
ter Sienal and indication on the load ratio meter. Increasing LM,, 1.50
Ct—17 Adjus%ment makes the meter indicator travel farther. : —
Value LMaps 0.90
Load Ratio Setting of full-scale value of the load ratio meter expressed 350
C1—18| Meter Full-scale| as a percent of continuous rating. Note that the full-scale % —
Nes value depends on specifications of the load machine. 120
Zero-speed - . . 60
¢1-19| Detection Level Detection level of zero-speed signal (ZSPD) Standard setting r/min
is 30r/min.
ZSLVL 3
Speed Agree . . . 50
C1-20| Signal Detection ]S)te;ﬁgt;féx svgégfr? o1fs i%%jd-match signal at rated speed 9%
Width AGRsp g 0 10
Speed Detection | Speed detection signal (SDET) activation level used for 100
C1—21{ Signal Level winding selection. %
SDirve Expressed as a percent of the motor rated speed. 0
Speed Detection Hys.teresis width adjustment level of speed signal detection. 10.00
C1-22 Signal Detection | During acceleration, SDLvL+SDavs is detected. 9%
Width SDuvs During deceleration, SDuve—SDuvs is detected. °
Expressed as a percent of the motor rated speed. 0.00
Torque Detec- | Torque detection signal (TDET) activation level used to 120
c1-23 tion Signal detect abnormal loads. o
Operation Level| Expressed as a percent of the 30-minute rated torque. °
TDeive Hysteresis width is limited to =109%. 5
. %}({)‘izréxeal Control Toéq’i‘lilg;nit using external torque limiting signals (TLL . 120
—_— e an i %
Limiting Level Expressed as a percent of the 30-minute rated torque. b}
TLEXT
Select applicable motor from the motor codes stored in FF
C1—25 }S\/I?tor. Code g);g;ézseseréleirnng—rgi.git hexadecimals 0 to F.
election MTR ?g;igable after selecting the code and then turning power ON 01
Rated speed set according to load machine specifications. Max.
C1-—-26 g:g?g Sgeed Must not be greater than the motor maximum speed. When r./min | Speed
g Lo speed reference is 1009, this speed is applied. 100
- Transmission ratio determined by mechanical specifications. 2.5000
ct=27 g:&lg?lff Lon This parameter is valid when H gear is selected (MGR, LGR : OFF). —
HOR Transmission Ratio = Spindle speed + Motor Speed 0.0400
. Transmission ratio determined by mechanical specifications. 2.5000
Ct-28 %gi?sr?ls)flon This parameter is valid when M gear is selected (MGR : ON). T
MGER Transmission Ratio = Spindle speed +~ Motor Speed 0.0400
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Table 13.4 User Constant List (Cont'd)

Constant Constant Name Explanation Unit ———Um “’.“’F
No. Lower Limit
Transmission Transmission ratio determined by mechanical _specifications. 2.5000
C1-29| Ratio 3 (L) This parameter 1s valid when L gear is selected (LGR : ON). E—
Ricr Transmission Ratio = Load Shaft Speed + Motor Speed 0.0400
Motor Flux 100
C1-30| Lower Limit Level limit motor flux reduction control lower. %
Level ¢WL 15
Servo Mode Motor flux level when high-speed gear is selected (MGR) 100
C1-31| Flux Level (H) | and LGR are OFF) or when high-speed winding is selected %
svE (CHW is OFF) in servo mode (SV is ON). 30
Servo Mode Base speed ratio when high-speed gear is selected (MGR and 5.00
_ - LGR are OFF) or when high-speed winding is selected (CHW
C1-32| Basic Speed . - !
Ratio (1) Resn | 1S OFF ) in servo mode (SV is ON).
Base Speed (Servo) = Rps. X Base Speed (Motor) 1.00
Servo Mode Motor flux level when low-speed gear is selected (MGR or 100
C1—33| Flux Level LGR is ON) or when low-speed winding is selected (CHW is %
(M,L) ¢svi |ON) in servo mode (SV is ON). 30
Base speed ratio when low-speed gear is selected (MGR or 5.00
., | Servo Mode LGR is ON) or when low-speed winding is selected (CHW is
O3 R et yor | ON) in servo mode (SV is ON).
' Base Speed (Servo) = Rps. X Base Speed (Motor) 1.00
Lero-speed Time £ ting braking force after deceleration and 100
C1-35| Brake Time 1md for gen}frg ing braking force after deceleration and zero- S
Tk speed 1s reached to stop. 0

C1-36

Select Signal 1
SEL 1*

Setting signal for multi-functional selection. For further
explanation, see Par. 4.8.1, “Sequence Input Signals.”

* Bits 1 and 0 : 1CN, pin 11

0 : TLL 01: ——

10 : INC 11 : ——

» Bit 2: 1CN pin 10

0 : TLH 1: ——
« Bit 3: 1CN pin 10

0 : SSC 1:S8V
* Bit 4: 1CN pin 15

0 : PPI 1: LM10
* Bit 7: 2CN 12-bit digital reference

0 : Digital speed reference o
1 : Orientation control stop position reference

C1-37

Select Signal 2
SEL 2~

Setting signal for multi-functional selection. For further
explanation, see Par.4.8.2, “Speed Reference.”
Bits 1 and 0: Operation mode
00: Operation by speed reference
11: Operation by the digital operator
Bits 3 and 2: Preparation for operation signal selection
00: Free run by current interruption
01: After decefe
MC is OFF.
10: After deceleration stop, interrupts current and
MC is ON.
Bits 7 and 6: Digital speed reference selection
00: 2-digit BCD
01: 12-bit binary
10: 3-digit BCD
11: Internal speed setting

ration stop, interrupts current and

* In explanation of select signals, 0 stands for *,”

w wyom

and 1 for
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Table 13.4 User Constant List (cont’d)

Constant
No.

Constant Name

Explanation

Unit

Upper Limit

Lower Limit

Ci—38

Select Signal 3
SEL 3*

Select signal for control mode and level
- Bits 1 and 0: Load factor meter filter
00: 2ms filter
01: 10ms filter
10: 100ms filter
11: 500ms filter
» Bit 2: Torque limiting auto judgement
0: Not judged
1: Judged
» Bit 3: Servo mode sensitivity
0: reference (10V/100%)
1: reference (10V/5000r/min)
- Bit 4: Speed over-deviation protective (F800) operation
threshold
0: 1/2 or less of speed reference
1: 1/4 or less of speed reference
« Bit 5: Speed limiting level
0: 1059 of rating reference
1: 1109% of rating reference
- Bit 6: Speed agreed signal output select at zero-speed
0: Outputs (AGR is close)
1: Does not output (AGR is open)
- Bit 7: Load factor meter adjustment method
0: Outputs 120% signal of 30-minute rating
1: OQutputs 10094 signal of continuous rating

C1—39

Select Signal 4
SEL 4*

Control mode select signal
« Bits 0: Orientation method
0: Encoder
1: Magnetic sensor

C1-40

Select Signal 5
SEL 5*

Control mode select signal
- Bits 1 and 0: Excess speed deviation protective (F800)

operation delay time select

00: 0 sec

01: 0.3sec

10: 0.4sec

11: 0.5sec

« Bit 3: NC orientation selection

0: Invalid

1: Valid. Even if orientation signal (ORT) is input,
orientation operation does not start. The
rotation direction of the motor is decided
depending on the polarity of analog speed
reference.

* Bit 4: Output selection of load factor meter
0: Continuous rating output
1: 30-minute rating output
- Bit 5: Speed reference read gain selection in servo mode

0: Analog speed reference of 10V is regarded as
rated speed setting (C1-26)

1: When bit 3 of C1-38 is “1”, analog speed
reference read gain can be changed

Cli—41
to
C1—48

Internal Speed
Reference Set
Values

SPD 1 SPD 8

Internal speed setting for digital speed reference. The values
correspond to input command (from 2CN) as follows.
Expressed as a percent of the rated speed.

Pin1:SPD1 Pin5:SPD5

Pin 2 : SPD 2 Pin 6 : SPD 6

Pin3:5PD 3 Pin7:SPD 7

Pin 4 :SPD 4 Pin 8 : SPD 8

%

100.0

0.00

# Note: In explanation of select signals, 0 stands for “ | ” and 1 for “ ! ”.
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Table 13.5 Encoder Orientation Constants

Constant) ¢onstant Name Explanation Unit —U—M
No. Lower Limit
Load Axis . .. . . 4095
_ SR Mechanical origin of the load axis. Set difference from
c2-01 g?ls;;oglgi encoder origin signal (phase-C) pulses. Pulses 0
" Position control proportional gain when high-speed gear is
g?g%ggﬁgftml selected (MGR and LGR are OFF) or when high-speed wind- %9
C2—-02 Gaig ing is selected (CHW is OFF) . 1/s
(D K Raising Krr increases rigidity. 1
ra Speed Reference (pps) = Krn X Position Tolerance (pulses)
Position Control | Position control proportional gain when medium-speed gear 99
c2-03 Proportional is selected (MGR is ON) . 1/s
G(ain) Raising Keu incrgase§ rigidity. (pulses) 1
M) Kbeu Speed Reference (pps) = Kpu X Position Tolerance(pulses
" Position control proportional gain when low-speed gear is
Position Control selected (LGR is ON) or when low-speed winding 1s selected 9
c2—04 | Proportional (CHW is ON) /s
G(aﬁr)] K Raising Ke. increases rigidity. 1
P Speed Reference (pps) Kri. X Position Tolerance (pulses)
Speed Control Speed control proportional gain when high-speed gear is selec- 255
C2—05 Proportional ted (MGR and LGR are OFF)or when high-speed winding is % /H
Gain selected (CHW is OFF) in orientation control (ORT is ON). | 70/ 2
(H) Kvyrno Torque Reference P = Kvuo X Speed Tolerance 1
Speed control integral time constant when high-speed gear is
Isffeedrgo%frrrg selected (MGR and LGR are OFF) or when high-speed wind- 1000
C2-06 Congtant (H) ing is)selected (CHW is OFF ) in orientation control (ORT ms
is ON
Tvuo Torque Reference I = Speed Tolerance X Time, T vuo 5
Speed Control Speed control proportional gain when low-speed gear is 255
C2—07 Proportional selected (MGR or LGR is ON ) or when low-speed winding 9% Uz
Gain (M,L) is selected (CHW is ON) in orientation control(ORT is ON). | 7°
vLO Torque Reference P = Kyvio X Speed Tolerance 1
Speed Control Speed control integral time constant when low-speed gear is 1000
c2—og | Integral Time selected (MGR or LGR is ON) or when low-speed winding is ms
Constant selected (CHW is ON) in orientation control (ORT is ON) .
(M,L) 7vwo |Torque Reference I = Speed Tolerance X Time /7 vio 5
Egilltiﬁ;ggﬁ Detection width for outputting completion signal when the 200
C2-09 Detegtion spindle reaches near the commanded stop position. Pulses
i etection width 1s commanded stop position T Zrin 0
Width Zriwx D i idth i ded ition + Z
gg%‘gﬁgg% Set value for canceling completion signal when the spindle 200
C2—-10 Cancel Width is moved after completion signal is output. Pulses
Z?AN ! Cancel width is commanded stop position £ Zcan Zrin
c2—11 Orientation Speed applied (after detecting encoder origin) until changing +/min 600
Speed Sort to the servo loop during orientation 40
BCD Stop Posi-
c2—12 tion Reference | Angle set value per minimum increment of stop position BCD ° 180.0
Resolution reference 0.5
Psen :
Arbitrary Stop | Stop position offset for smoothing stop operation when the 100
C2—13 | Position Offset | servo loop is used Pulses
Pime When Zr i~ is reached, offset becomes 0. 0
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Table 13.6 Encoder Orientation Constants (Cont'd)

Constant Constant Name Explanation Unit | Uppr Limt L'T“'?
No. Lower  Limit
Orientation Speed change ratio for gradually reducing orientation speed 100
C2—14 | Speed Change to reduce gear noise when switching from orientation speed
Ratio Rsor to servo loop speed 0
Starting Soft Soft start time gorUacce%leratmg from at re?it state to 50
_ ? orientation spee se this parameter to reduce gear noise at
C2—151 Start Time starting _ ' ms
sFe Acceleration rate is (500 r/min.) /s. 0
C2-16 Flux Level Flux level at completion of orientation. Motor noise and 100
@ orr torque changes in proportion to flux level. 15
Orientation ) ] ) . 32767
c2—17 Speed Reduc- Reduction coefficient to set orientation speed in proportion
tion Coefficient | to the angle of traveling for incremental positioning. 0
KSOR
C2—-18 -
C2—-19 -
C2—-20 —-—=
c2—21
Control mode setting signal for specifying the direction of
rotation in orientation control
* Bits 1 and 0: Positioning rotation direction
00: Automatically selected rotation direction
01: Same direction as the commanded operation direction
10: Fixed rotation direction
11: Automatically selected rotation direction
* Bits 2: Selection for fixed rotation direction
0: Forward rotation of the spindle
1: Reverse rotation of the spindle
* Bits 3: Stop position reference code
0: 12-bit binary
Orientation ) 1: 3-digit BCD
C2—22 | Control Select * Bits 4: Tune-up operation ) -
Signal 1 SEL-E1* 0: Tune-up available
1: Tune-up unavailable
« Bits 5: Incremental positioning reference point
0: Formerly commanded stop position
1: Present stop position
* Bits 6: Encoder
0: Spindle encoder
1: Motor encoder
* Bits 7: Rotation direction of motor and spindle
0: Reverse
1: The same
ES “ ] o»

In explanation of select signals, 0 stands for “

, "and 1 for
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Table 13.5 Encoder Orientation Constants (Cont’d)

Constant
No.

Constant Name

Explanation

Unit

Upper Limit
Lower  Limit

C2-23

Orientation
Control Select
Signal 2 SEL-E2*

Dither signal pattern and gain
» Bit 0: DB selection upon orientation completion
0: Invalid
1: Stops by braking torque orientation completion
- Bit 1. Dither signal pattern
0: 6 steps (83Hz)
1: 2 steps (250Hz)
 Bit 4, 3, and 2: Dither signal level (H) (MGR, LGR: OFF)
000: 0.0% O11:. 7.5% 110: 15.0%
001: 2.56% 100: 10.09% 111: 17.56%
010: 5.09 101: 12.5%
- Bit 7, 6, and 5: Dither signal level (L) (MGR or LGR: ON)
000: 0% 011: 3% 110: 6%
001: 19 100: 4% 111: 7%
010: 2% 101: 5%

C2—-24

Orientation
Control Select
Signal 3 SEL-E3*

Orientation Control parameters
* Bits 5 and 4: Speed reference differential compensation
gain
00:10
01:15
10: 20
11:30
* Bits 7 and 6 : Flux level for positioning servo loop control
00 : 100 %
01: 80%
10: 60 %
11: 40%

% In explanation of select signals, 0 stands for *, ” and 1 for

4
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Table 13.6 Magnetic Sensor Orientation Constants

Constant . o | Upper Limit
No. Constant Name Explanation Unit T Limit
c3-01 &%i?nAXISoffsiir; Mechanical origin of the load axis. ] o 2.00
g 8N | Set difference from magnetic sensor signal in degrees.
Porc —2.00
Position control proportional gain when high-speed gear is
sy selected (MGR and LGR are OFF) or when high-speed wind 99
C3-02 EOSltIOI’l. COIitrOl ing is selected (CHW is OFF) . L
3 roportiona Boosting Key increases rigidity. . 8
Gain (H) Kru | Speed Reference (pps) = Krx X Position Tolerance (pulses) 1
it Position control proportional gain when medium-speed gear
Position Coniroll {5 lected (MGR is OND . 99
C3-—03 G p D Boosting Ky increases rigidity. 1/s
K?;n Speed Reference (pps) = Keu X Position Tolerance (pulses) 1
. Position control proportional gain when low-speed gear is
304 g?ﬁg&?&gg{tml s(%g:\%gd (LG%% is ON) orwhen low-speed winding is selected y; 99
- : is ON) . 1/s
galn L Boosting K1 increases rigidity. 1
PL Speed Reference(pps) = Kri X Position Tolerance (pulses)
Speed Control Speed control proportional gain when high-speed gear is selec- 255
C3—05 Proportional ted (MGRand LGR are OFF) or when high-speed winding is 9%/ Hz
Gain (H) selected (CHW is OFF) in orientation control (ORT isON). |7
Kvuo Torque Reference P = Kyro X Speed Tolerance 1
Speed control integral time constant when high-speed gear is
Isﬁtiedrﬁor}‘litrf el selected (MGR and LGR are OFF) or when high-speed wind- 1000
C3-06) ongta ot ;ngo 113 )selected (CHW is OFF ) in orientation control (ORT | ms
is .
(H) 7 vio Torque Reference I = Speed Tolerance X time,” T vuo >
Speed Control Speed control proportional gain when low-speed gear is 255
_ Proportional selected (MGR or LGR is ON) or when low-speed winding is | ¢
C3-07 : h . : . %, Hz
Gain selected (CHW is ON) in orientation control (ORT is ON) . |”°
(M,L) Kvro Torque Reference P = KyLo X Speed Tolerance 1
Speed Control Speed control integral time constant when low-speed gear is 1000
c3—0g | Integral Time selected (MGR or LGR is ON) or when low-speed winding is
Constant selected (CHW is ON) in orientation control (ORT is ON). ms
M,L) 7vio Torque Reference I =Speed Tolerance X time, 7 vio S
Positioning . . . . .
. Detection width for outputting completion signal when the 20.0
C3—-09 %Ziggéfglon load axis reachﬁs near the cgn&manded stop position. °
. Detection width is commanded stop position = Z 0.0
Wldth ZFIN pp FIN .
ggfﬁtﬁigﬁ Set value for canceling completion signal when the load axis 20.0
C3-10| etecpti on is moved after completion signal is output. ° —
Width Zeas Cancel width is commanded at stop position & Zcan 7ZFIN
_ Orientation Speed applied (after detecting magnetic sensor signal) . 600
c3—11 . ; ! > J r,/min
Speed Sort until changing to the servo loop during orientation 40
BCD Stop Posi- Completion signal cancel angle per minimum increment for 180.0
tion Reference S Py . e
C3—12 Resolution determining stop position for incremental positioning with ° —_—
BCD command after stopping at home position. 0.5
Pzep
Arbitrary Stop | Stop position offset for smoothing stop operation when the 10.0
C3—13 | Position Offset | servo loop is used ° —
Piue When Zr1x is reached, offset becomes 0. 0
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Table 13.6 Magnetic Sensor Orientation Constants (Cont’d)

Corlllsc;cant Constant Name Explanation Unit M
. Lower  Limit
Orientation Speed change ratio for gradually reducing orientation speed 100
C3—14 | Speed Change to reduce gear noise when switching from orientation speed
Ratio to servo loop speed 0
Starting Soft Soft start time for accelerating from stop to orientation 50
C3—15 | Start Time speed. Use this parameter to reduce gear noise at starting. ms
Tsro Acceleration rate is (500 r.”min) s. 0
C3—16 Flux Level Flux level at completion of orientation. Motor noise and 100
@ ort torque change in proportion to flux level. 15
Orientation ] ) . i ] ) 321767
Cc3—17 Speed Reduction| Reduction coefficient to set orientation speed in proportion
%oeffxment to the traveling angle for incremental positioning. 0
SOR
c3—18|—————-
c3—-19| ——————
: Angle for standardizing magnetic sensor signal detection
C3-20 | Standardiantion | Sensitivity . . 4 . °
Angle 6 con fsEn=180"X Detection Range (mm) -+ Mounting Radius+ = 200
Set 20.0 to st~ when @sen>20.0 :
For detection range, check the specifications of the magnet and
apply the values below : 5.0
MG-1378BS (15mm)
MG-1444S (7mm)
O e I
Control mode setting signal for specifying the direction of
rotation in orientation control
* Bits 1 and 0 : Positioning rotation direction
00 : Automatically selected rotation direction
01 : Same direction as the commanded forward,”
reverse rotation direction
10 : Fixed rotation direction
11 : Automatically selected rotation direction
» Bits 2 : Selection for fixed rotation direction
0 : Forward rotation of the spindle
1 : Reverse rotation of the spindle
* Bits 3 : Stop position reference code
Orientation 0 : 12-bit binary
C3—22 Control Select 1: 3-digit BCD —
Signal 1 » Bits 4 : Tune-up operation
. p op
SEL-MI 0 : Tune-up possible
1 : Tune-up not possible
* Bits 5 : Incremental positioning reference point
0 : Formerly commanded stop position
1 : Present stop position
* Bits 6 : Encoder
0 : Spindle encoder
1 : Motor encoder
* Bits 7 ;. Rotation direction of motor and spindle
0 : Reverse
1 : The same
* In explanation of select signals, 0 stands for “.” and 1 for “.”
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Table 13.6 Magnetic Sensor Orientation Constants (Cont’d)

Constant . . Upper Limit
No. Constant Name Explanation Unit Tome Lt
Dither signal pattern and gain
» Bit 1 : Dither signal pattern
0: 6steps (83 Hz)
1: 2steps (250 Hz)
Orientation « Bit 4, 3, and 2 : Dither signal level (f)
Control Select 000 : 00% 011 : 7.5% 110 : 15.0%
C3—-23 Signal 2 001 : 2.5% 100 : 10.0% 111 : 17.5% -0
10 : 5.09 101 - 12.59
SEL-M2* 010 % 5%
«Bit 7, 6, and 5 : Dither signal level (L)
000 : 0% 011 : 3% 110 : 6%
001 : 1% 100 : 4% 111 : 7%
010 : 2% 101 : 5%
Orientation control parameters
. . » Bit 5 and 4 : Speed reference differential compensation
Orientation gain
., |Control Select 00 : 10 -
G324\ Signal 3 0L 15
SEL-M3 11 - 30
« Bit 7 and 6 : Flux level for positioning servo loop control
00 : 100%
01: 80%
10 : 60%
11 : 40%
% In explanation of select signals, 0 stands for “,” and 1 for * }.”
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13.5 PROTECTIVE FUNCTION DISPLAY

If an error occurs during operation, protective functions are activated depending on the failure
and operation is stopped. The activated protective functions are indicated on the digital
operator in F codes.

Failure codes are output as signals to pins 23 to 27 of 1CN as shown in Fig. 13.3. In the
figure, O indicates ON and @ indicates OFF.
FAILURE CODE (eo@O
LL—: 1CN PIN 23
1CN PIN 24 The common]
1CN PIN 26 pin is pin 25.
1CN PIN 27
Fig. 13.3 Failure Code Output
Table 13.7 Protective Functions
F Code No. Protective Function Explanation Failure
F—000 | Winding Selection Failure Windings were not selected within set time. 0000
_ : Operation was not stopped within 10 seconds
F—001 Emergency Stop Failure after emergency stop was commanded. 0000
F—100 |Inverter Output Overcurrent | Output current exceeded set overcurrent value. 000
F—200 | Inverter Internal MC Operation Failure ;I;hﬁ Or?efl‘ggstiig:ﬁ]r;t.actor in the input block L 1 1@l
F-201 | MCCB Trip The MCCB in the input block tripped. - 1 J@] )
F—300 |Inverter Input Overcurrent | Input current exceeded set overcurrent value. ( 1 ]Of )
F—400 Inverter Overvoltage {Ir;\iigt'er DC bus voltage exceeded set overvoltage FYe! |
F—500 [ Motor Overspeed Motor speed exceeded 120% of max. set speed. 0000
F—600 | Power Voltage Error 1 Synchronous power signal is lost (at power-ON). | @OO@
F—601 | Power Frequency Error 1 V\ézftsgzvg?_gﬁf_r 60 Hz cannot be determined | 10]®] )
_ Low-voltage (85% or lower), momentary power
F—602 | Power Voltage Error 2 loss (for 0.02 second or longer), or open phase e0Ce
F—603_| Power Frequency Brror 2 | EX%S8 Bover freauensy (eviayions (Deviation 15) @00®
F—604 | Power Voltage Error 3 g‘f‘fg&git)agori %g&c:;tlrgslspower source (175 VAC | Jole]
s . -
F—700 | Inverter Output Overload 835&% for ge:et ggnlft%/gro]f oigg?.mme rating | [0]0]®)
b > -
F—701 | Inverter Input Overload Ifgguotnzugﬁljtgfoizl%fggf_ 30-minute rating flowed | @O0
Q
F—800 |Excess Speed Deviation Speed rose to 120% of commanded value or great-| O @ @@
F—900 | Motor Thermal Error 1 Motor temperature exceeded upper limit. (Minor failure) 0000
F—901 Motor Thermal Error 2 Mi(l)]tl;)tres'l;)errrigﬁgzt;lre over upper limit continued for four 0000
Break in wire occurred in the motor temperature
F—-902 | Motor Thermal Error 3 detection thefmistpn (Detected at —10°C or less) 0 448
F—903 |Heat Sink Thermal Error 1 | gat sink temperature exceeded upper limit. YY)
F—904 | Heat Sink Thermal Error 2 llxiﬁifti'glﬁ lt(?rn:;’g?ature over upper limit continued for one | ~g @
. Break in wire occurred in the heat sink temperature
F—905 | Heat Sink Thermal Error 3 detection themistor. (Detected at —10°C or less) CeeO
F—906 | Control Panel Thermal Error 1 P?;?Lg;tg{?&letemper?ture exceeded +55°C 0000
F—907 | Control Panel Thermal Error 2 | Panel internal temperature exceeded +60°C ol I lo
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Table 13.7 Protective Functions (Cont'd)

F Code No. Protective Function Explanation Failure Code
F—AQ00 | Initial Charge Failure 1 Charging for the main capacitor did not complete.| O@QO@®
F—b00 | Controller Failure 1 Failure of the speed instruction AD converter @] 10®)
F—b01 | Controller Failure 2 Failure of the AD converter with CPU @ l10l®)

: Failure of the Phase-U current detection AD
F—b02 | Controller Failure 3 o onv erterf I ) i OeC0O
. ailure of the Phase-W current detection
F—b03 | Controller Failure 4 convia{rter o o] 10@)
_ Break 1n Speed Detection Break in wire or misconnection of the motor
F—Co0 Signal Cable encoder signal cable oCee
F—d00 | Controller Failure 5 Memory (PROM) failure o 1o
F—d01 | Software Version Mismatch | Controller mismatched software version. COeO
-Phaﬁe C was not)detected when tuning up. (Encoder
F—d11 Position Detector Fail 1 method orientation,
di osttion Letector Fatlure + Sensor Signal was not detected when tuning up. (Magnetic O8O0
sensor method orientation)
F—d12 Position Detector Failure 2 Ell)l‘ase—c signal exceeded 100 pulses when tuning 0000
+ Pulses per rotation exceeded 4096 + 1 when tuning up.
3 Position D Fai 3 (Encoder method orientation) COeO
F—d1 osition Detector Failure - Detection error of one rotation of shaft exceeded + 22.5°.
(Magrnetic sensor method orientation)
F—d14 | Tune-up Incomplete Orientation command was input before tuning up. 0000
F—d15 | INC Signal Error Incremental signal timing error of INC signal 0000
_ Break in Position Detection | Break in wire or misconnection of the position
F—d16 SBignil' Ci/lfle S dBetecQ:ion encoder signal cable. T COe0
_ reak in Magnetic Sensor reak in wire or misconnection of the magnetic
F—d17 Signal Cable sensor signal cable O8O
F—-di18 Orientation Card Unmatch Unmatch between orientation selection (C1-39) and 00 @
orientation card
F—EQ0 { Controller Failure 6 Memory (NVRAM) failure O00e
F—EO01 [ Controller Failure 7 Memory (NVRAM) failure eleolel
F—EQ02 | Controller Failure 8 E’;}; i gmery (NVRAM) exceeded upper or eele]
F—E03 [ Controller Failure 9 Memory (NVRAM) failure eleoe! |
F—E04 | Motor Code Selection Error | Selected motor code did not match the unit. CO0Ce
F—F00 |[I/0O Error 1 Inter-CPU data transfer error CO00
F—F03 |L70O Error 2 Inter-CPU data transfer error OO0
. Internal memory (RAM) failure or WDT _
CPF00 | CPU Failure 1 activation
CPFO01 CPU Failure 2 Excessive time error _—
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