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NOTES

Gains have been set to the value when load inertia is three times the
motor inertia. When motor is rotated as a single unit, or when load
inertia is less than three times motor inertia, set user constant Cn-04
to less than 40 to prevent oscillation.

The encoder has been preset to incremental encoder 2048P/R at the
factory prior to shipping. When another encoder is used, set bit E of
user constants Cn-11 and Cn-01.

AC SERVOPACK (type SGD) has two control types; speed control
{torque control) and position control. Since each has different opera-
tions, make sure of your SERVOPACK type and read the seclion stated
in Table 1.1 for each operation.

Handy type digital operator (type JUSP-OP02A-1) is also available for
SERVOPACK (type SGD). For handy type, refer to the instruction
manual (TOE-S800-15.3).
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1. OUTLINE OF THIS MANUAL

AC SERVOPACK (type SGI) has two control fypes; speed control
(torque control) and position control. Since each has different operations,
make sure of your SERVOPACK type and read the section stated in
Table 1.1 for each operation.

Table 1.1 Qutline of This Manual

SERVOPACK type SGD Digital Operator Section: Page
For Speed Control Mount Type 5
(Torque control} 2 to
(type: JUSP-OP03AJ 3

Mount Type 32

3 to

(type: JUSP-OPD3A) 55




2. OPERATION METHOD FOR SERVOPACK SGD -
FOR SPEED CONTROL (TORQUE CONTROL)

This section explains the operation method when SERVOPACK (type
3G for speed control (torque control) is operated using a mount type
digital operator.

2.1 SWITCH OPERATION

Fig. 2.1 shows the digital operator. The digital operator has various func-

tions as listed by modes in Par.2.2, “Digital Operator Function” (p.6).

Notes:

1. The digital operator constant setup data retained even after the power is turned off.

2. 1Tven if the power is turned off after abnormal occurrence, the abnormal data are retained in
memory. Therefore, it is possible to check the abnormal data after the power is twrned
hack on,

3. ‘The monitor mode can be changed even during operations.

5-DIGIT , 7-SEGMENT LED

Fig.2.1 DIGITAL OPERATOR (MOUNT TYPE)

o



2.2 FUNCTION OF DIGITAL OPERATOR

Table 2.1 shows the digital operator functions. Note that the status dis-

play mode prevails when control power is iurned ON. To change the
MODI/SET

mode, use ( ] key as shown in Fig.2.2

Table 2.1 Digital Operator Functions

Mode Function
Various State indications
Status Indication - Base Block
Mode + On Operation {See Par.2.3)
* Trouble
Refer to "User Constant Setting,” {See Par.2.4.1)
« Operation (JOG) from digital operator {See Par.2.4.3)
» Speed Reference / Torgue Reference Offset Adjustment (See Par.2.4.4)
Setting Mode » Clearing Fault Traceback Data {See Par.2.4.5)
+ Cheek of Motor Parameters (See Par.2.4.7)
« Auto Tuning (See Par.2.4.8)
+ Check of Software Version (See Par.2.4.9})
Various Monitoring
+ Speed
+ Speed Reference
Monitor Mode + Torque Reference
» Number of Pulses from Origin (Phase-U)
» Electrical Angle
* Interior Status Bit . (See Par.2.5)
Fauli Traceback . N
Indication Mode Fault History {8ee Par.2.6)

Control %\-E: ------
Supply ON
PANEL INDICATION
o =T
I State Indication Mode [ - [:] l J EJI lu}

MODEISLT

— .

I—Ty— - ]

MOBHSEY

e EHEDOE

MUOBEISET

oI

| Fault Traceback

Fig. 2.2 Mode Changeover



2.3 STATUS INDICATION MODE

When this mode is selected, the condition of SERVOPACK is indicated
with bits and codes as shown in Fig.2.3. Table 2.2 shows the bhit data

contents. Table 2.3 shows the codes and conditions.
UP DOWH

(Q_) ({}j 1 Alarm reset switch
MODESET

) : Changes state indication mode into setling mode.

Panel Display

TGON (CURRENT LIMIT DETECTION)®
SPEED AGREED

SPEED REFERENCE INPUT
138 ~ " e S T o
\ G
/a P ) gmg gﬁg

N
CODE

-~
S

POWER SUPPLY ON |
TORQUE CONTROL

F TGON or current limit detection is displayed according to bit 4 of user constant Cn-01.

Fig.2.3 Status Indication



2.3 STATUS

INDICATION MODE (Cont' d)

Table 2.2 Bit Data Contents

Bit Data

Contents

Remarks

Power Suppiy ON

Light goes ON with power supply ON,

BB

Light goes ON with base biock, and goes OFF
with serve ON,

Speed Agreed

Light goes ON when motor rotating speed reaches
internal speed reference set by a speed reference
or parameter,

TGON

Light goes ON with motor rotating speed higher
than TGON level,

Current Limit
Detection

Light goes ON when torque reference reaches
the torgue limit value.

Selected by bit 4 of
user constant Cn-01.

Speed Reference
Input

Light goes ON with speed reference input equal
to or higher than TGON level.

Torque Reference
Input

Light goes ON with torque reference input less
than 10% of rated torque.

Only at torgue control

Table 2,3 Codes and Status

Code Status
iy Base Block
[Ty On Operation
Pk Forward Runring Prohibited
Telw Reverse Running Prohibited
R00 | Ararm Status
i Refer to Table 2.9,




2.4 SETTING MODE

In this mode, the following operations can be performed.

®User constant setup and monitor

@Jog operations from the digital operator
@Oifset adjustment

@Fault traceback data clearing

& Check of motor parameters

& Auto tuning

@ Check of soffware version

2.4.1 USER CONSTANT (DATA) SETUP AND MONITOR
(Cn—03 to Cn—23)

Panel Display oy LN
HTHHB ™ EENERD
SETTING MODE ITEM No. DATA

Fig.2.4 User Constant Setting

e I)()\'l’\
Bl Set up the item number with the ( {} Jor ( { Jkey.

While the kev is held down, the numerical value increases or decreases
successively by one.

B With the [_
number.

] key, display the data related to the selected item

LR APOWN

2% Wich the [ j or ( {J ] key, set up the data. (The same operation
'

as stated in

While the key is held down, the numerical value increases or decreases
successively by one.

B Repeat steps il through B as needed.
DATA,
@ wWith the C key, return to the item No. display state.

BE Using the [j key, switch from the setting mode to the monitor
mode.




2.4.1 USER CONSTANT (DATA) SETUP AND MONITOR

(Cont' d

)

Table 2.4 shows user constants (Constant Setting) .

Table 2.4 User

Constants Cn-03 through Cn-23 (Constant Setting) List

User . Lower] Upper |Setting Prior
constant Symbol Name Unit Limit | Lirét | to Shipping Remarks

9 Cri-03 | VREFGN [Speed Reference Gain {r/min}/V | 0] 2162 500

g £1Cn-04 |LOOPHZ | Speed Loop Gain Hz i 2000 80

@ o+

[ORCS P Speed Loop Integration

é Cn-05 | PITIME |Time Constant. ms 2 1 10000 20
Cn- 1A POSGN |Position Loop Gain® 1/8 i 500 40 .
Cn-06 | EMGTRQ Emergency Stop Torque % 0 |Max, TorqueMax, Torque| OT Made
Cn-08 | TLMTF i&:vi\;ard Running Torcue % 0 iMax. Torgue] Max, Torque

g Cn-09 | TLMTR ﬁfxﬁrse Running Torque % 0 {Max, Torque| Max. Torgue

g Cn-13 'TCRFGN |Torque Reference Gain -'1]5V/Rating 10 100 30

8 |cn-1aiTcRLmT SPeed Limit with Speed 1, . 0 |Max, Specd [Max. Speed

o Controt 1 ) ]

g : .

T len. Toraue Reference Filter -

5 Cn-17 | TROFIL Time Constant 100 s ¢} 250 4
Cn-18 i CLMIF LFS:]\?;ard External Current % 0 [Max. Terque] 100
on-1g|cumig | Reverse External Current o 0 |Max. Torque] 100

) Cn-07 | SFSACC |Soft Start Time {Accei) ms 0 | 10000 0
Cn-23 |SFSDEC |Soft Start Time (Decel) ims ¢ | 10000 8}

8 | Cn-0B|TGONLV | Zero-speed Level tr/min 1 |Max. Speed 20

g |Cn-0F (ZCLVL  |Zero-clamp Level r/min 0 |Max. Speed] 10

2 Speed Agread Signal .

8 _(T~22 VCMPLY Output Width r/min 0 100 i0

& . Befay Time from Braking

& Cn-12 | BRKTIM Command to SVOFF i0ms 0] 50 o]

=) -

a Brake Timing at M Rotati

& | Cn-15|BRKSPD | { Shoca 10val at wiveh broke "”)’ t/min 0 [Max. Swed| 100

command is Qutput.
Brake Timing at Motor Rotation .
Cn-16 | BREWAI (waiting time from SVOFF to) 10ms He 100 50
brake commeand output.
%g Cr-0A|PGRAT PG Division Ratioc pulses/rev | 16 | 32768 2048

5 & :

:gé Cn-11 |PULSNO |Number of Fncoder Pulses|pulses/rev | 513| 32768 2048
#: Cn-1A Position Loop Gain is reguired when zero-clamp function is used.

10~



Table 2.4 User Constants Cn-03 through Cn-23 (Constant Setting) List {Cont d)

User . lower] Upper |[Setting Prior
constant Symbol Name Unit Limit | Limit | te Shipping Rermarks
e Mode Switch o

Cn-0C [TROMSW (Torque Reference) % 0 iMax. Torque] 200

w

E } - Mode Switch .

% WCn 0D|REFMSW (Speed Reference} r/min 0 [Max. Speed 0

&= i .

5 _ Mode Switch {Motor -

3 | Cn-0F ACCMSW Acceleration Detection) 10{r/min}/s 0 3000 0

2 1Cn-10 JOGSPD {JOG Speed r/min 0 |Max. Speed} 500

C | Cn-1F |SPEED! 1ist Speed r/min 0 IMax. Speed! 100
Cn-20 SPEED?2 |2nd Speed r/min ¢ iMax, Speed| 200
Cni-21 [SPEED3 13rd Speed r/min 0 (Max. Speedi 300

Note:

Do noi adjust the factory setiing value. When adjusted, normal operation does not be

performed,

Al l J—



2.4.2 USER CONSTANT (MEMORY SWITCH) SETUP
AND MONITOR (Cn-01 to Cn-02)

User constants Cn-01 and Cn-02 can be set up or monitored as memory
switch bits,  The procedures for item number setup and data display
are the same as Indicated in Par.2.4.] BB and B .

Panel Display
LIGHTS AT ON

BIT .
EC AB 64 20
NIy P
J!I‘ Lu i (1
.

89 5 |
FD /5 Y serring 87 No.

Fig.2.5 Bit Data Display

DOWN
} or ( 'y ] key, enter the setup memory switch bit No.

BB With the [
at the far right end of the panel.

- MO SET ) o

B With the [ j kev, set the memory switch to ON or QFF., The

panel indication comes on when the switch s ON, and goes off
when the switch is QFF.

BE Repeat steps HE and |

i Retain the data with the [ D
DATA.
B With the { j key, return to the item No. display state.

MODESET
i Using lh_e[ } key, switch from the setting mode to the monitor

mode.

Table 2.5 shows memory switches of user constant Cn-01, and Table 2.6
those of user constant Cn-02.



Table 2.5 User Constant Cn-01 {Memory Switch)

Selection | Bit No.|Setting Conditions Standard
0 0 Servo ON / OF F by extemai input (sv- ON) 0
1 'lhe serve. is ON atal time=-.
Sequence (ABSC. . Regardiess of the SEN signal presence, the SERVOPACK austomatically | 0
input PG oniy) conculdes that the "H" favel
Selection ) 0 iThe P ot sugnal DrOthltfn furwarc! runnmg 0
) 1 i“orward runnmg s permxtted at 2 i
0
B A e R - —— 0
1
N mgnal is uﬁed 2s a sugna! output when rotatmg is detected
S T 0
S peOv - UV —— S —
(110(‘)1’;\?) o 1 ~ed as @ s,lgnal when current Inmt E‘S detected
Treatment of 0 Malmams the f;ervo aI m s’fatus at momentary power Ioss reset
Momentary e N -
Povier 3 t momentary power Y
Loss 1
Reset loss reset,
0 <DB 'stoi))"
6 The dynamic brake stops the motor. 0
1 < Coasting t0 a stop>
Tl tor is freed and brought to a stop‘
0 < DB OFF after 0[3 stop>
7 The dynalmc brake is 1umed OFF after 1
1 DB conunuously ON after DB stop
‘g:mormal i ke remamq activated after the molor |§ stopi d.
op SR W— et RSN R
Selection O U ’ e OVD’tfa"e' i 5“0" '“9"10‘_!,,?k[?f_ﬁ____“”,"[‘}3‘,}__9‘,,,,,, N
8 <0vertrave1 zero speed stop™ 0
1 In the overtrave! state, the motor is stopped at the torque setting
defmed by USE! COn (‘ -08
Mol () in the overrravel state, baf.e plocking (BB) is |mnlcmenled affer ZETO
9 sper,d stop 0
1 In the ow,rtravel state ZE10 Llamplng is effectnd af‘tcr rero speed
s’mp
0.0 < l"orque reforence>
Iia%ed the torque referenrs' leve! defined by user consiant Cn-0C.
<$> cd rPferenro>
Mode MNote3l (3« § pe .
; . Based on ihe speed reference lavel defined by constant Cn-00D.
Selection 1-0 < Aceeleration ™
Based on the non fevel defined by user mn%l.ant Cn {)E
11 'fNonP>
The mode S\.’ltCh ﬁmctlon is not prowded
“heoder E 0 Incrementai encodcr o
Selection " Absolute encoder
F Don’ ! (‘hange

Notes: 1. The fault stop method in the torgue conwol made complias with bit 6.
2. Selects the state prevailing when the zero speed stop method has been selected for

the overtravel state (bit 8).

3. Selects the mode switch operating condition. When the mode switch operates, the
speed conirol mode changes from P+1 control to P control.



2.4.2 USER CONSTANT (MEMORY SWITCH)
Cn-02) AND MONITOR (Cont'd)

(Cn-01 to

Table 2.5 User Constant Cn-01 (Memory Switch) List (Cont’ @)

. . ” e Sequence
Selection [Bit NolSetting Description Reference input Signal Input Standard
B«A[Q-C|<Speed control> Speed reference | F-CON 0-0
. ﬂegu_!“gjjgged controf {V-REF) CFF: Pl control
* The P-CON signal {1CN-15) is used ON P control
to effect P/PT control ¢changeover
0+ 1| <Zero clamp speed control>
* After the motor s stopped (ZCLVL), OFF: Zero clamp
the speed reference is disconnected to funetion
execute the zero speed stop function. OFF
After this, maintains the servo lock ON : Zero clamp
status. function
* The P-CON signal (ICN-15} is used ON
to furn the zero clamp function ON
and OFF,
1«0 | <Torque control 1 > Torque reference| None
+ The motor output torque is controlled {T-REF)}
by the torgue reference {T-REF).
* The V-REF cannct be used.
1+ | { <Torque control 1j >
* The B CON signal (TCN-15) s used OFF Torque
for torque / speed contro! mode control
Control changeover. ON :Speed
Mode Treque control mode controf
Seloction * The motor output torque is controlled

by the torque reference (T-REF),

+ The speed Hmit can be entered from
outside (V-REF).
Tha V-REF voltage {+} {imils both

| MOTER SPEED §

Speed control mode
+ The speed reference is entered from
the V-REF,

* The T-REF cannot be used.

the forward and reverse nning speeds,




Table 2.6 User Constant Cn-02 (Memory Switch) List

Selection |Bit No.Setting Description Standard

Reverse Note; (0 | CCW:Forward Running
Rotaticn 0 _ - 0
Mode 1 {CWiForward Running
Home { 0 | Home position error is detected.
Position {ABSQ. o . 0
Error Mask]eG ey | Home position error is not detected.

Contact inputs P-CL and N-CL are used as power supply limit ON/OFF
Contact 0 | reference inputs. Contact input P-CON Is used as a signal specified in
Reference i bit A or B of user constant Cn-01. 0
Mode Contact inputs P-CL and N-CL are used as speed input reference selection

(ist to 3rd speed) signals.

Note : Turn OFF the power supply once after setting.



2.4.3 DIGITAL OPERATOR JOG OPERATION
MODE SELECTION AND OPERATING PROCEDURE

(1) Digital Operator Jog Operation Mode Selection

When user constant Cn-00 is set to 00, the operations are to be controlled
from the digital operator.

Panel Display

IBDID”TIIDDD

|

SETTING MODE LAA,,,,,,,,,,,, iTFM AP — 4 DATA

QBT
ome { llongm

AR it

Digita! Operater Jog Operation Mode Display

Fig.2.6 Digital Opsrator Jog Operation Mode

CDOWN

DAL
B Wiih tilc[ ) key, display the data 1c]c1t<,d to the selected item
number.

DOWN

[
Bl With the {Q] or ({}) key, select the number 090,

MORISIET

g8 With the ( Jkey, turn ON or OFF the monitor panel jog

gperation mode.
,_ IAEA,
5 With the ( } key, return to the item No. display state.

9, by
[ Using the [ ] key, switch from the setling mode {o the monitor

mode.



(2) Digital Operator Jog Operation Procedure
For speed reference adjustment, use user constant Cn-10 (sec Table 2.4).

AT
i With the { ) key, effect SVON / SVOFF changeover.
% The motor runs in the forward direction while the [ ' ) key is held

down .

DOAWN

down.



2.4.4 SPEED REFERENCE OFFSET ADJUSTMENT

When user constant Cn-00 is set to 01, the system enters the speed
reference offset adjustment mode.

BE 7 K5
0 T [ o s oS =l i .
LU 1= 18] 12 el el ) e ek
B N Y
SETTING MGDE f ) BATA

ITEM No. MODEfSEY

Speed reference and torque
reference offset adjustment execution

Fig.2.7 Speed Reference Offset Adjustment

e _DOWR
il Select the item number 00 with the { (¥ ) or ( ) key.
DATA.
B With the ( ]l(ey, display the data related to the selected item
number. 77

GAFOWN,

up
With the [Q] or [{}J key, select the number 0%.

i Apply the desired zero speed reference voltage with speed reference
input. Apply the desired zero torgue reference volitage with torque
reference input.

MODE/SEYT
B With the ( )key, make speed reference offset adjustment and

return to the user constant Cn-00 data display state.
DATA

B With the [ ] key, return to the item No. display state.

MODIZ/SET
Pl Using the ( j key, switch from the setting mode to the monitor
mode.

-1 8 —



7 4.5 CLEARING FAULT TRACEBACK DATA

When user constant Cn-00 1s set to 02, fault traceback data are cleared,

£l ) =

SR

SETTING MODE

Clearing Fault Tracehack Data l

Fig.2.8 Clearing Fault Traceback Data

LB LLOWN
B Select the item number 00 with the \’{_} } or (4 ) key.
DATA,
g With thc( } key, display the data related 1o the selected iftem

number.
i LLUWHL

B With the { 1y Jor{ U 1 key, select the number 02

i With the [} key, clear fault traceback data and retumn Lo the

user constant Cn-00 daia display state.

DAEN

B With the [ } key, return lo the item No. display state.

hSi® BT
B Using the [ j key, swileh from the setting maode to the monitor
maode. T



2.4.6 SPEED REFERENCE OFFSET MANUAL ADJUSTMENT

{1) Mode Setting in Speed Reference Offset Manual Adiustment

When user constant Cn-00 is set to 03, the system enters the speed
reference offset manual adjustment mode.

Panel Display iE Bl
JEHED 00006
' IR I
o fo;_.].__:_z QW.........‘]M.._‘._.J ————
) MODESET T
ITEM No. [ ] J 17 oAt

71 6 A

SPEED REFERENCE INPUT OFFSET ADJUSTMENT MODE

L LS5 T
b 1 f
L Lt {

TORQUE REFERENCE INPUT OFFSET ADJUSTMENT MODE

. [ m

| D

Fig.2.9 Speed Reference Offset Manual Adjustment Mode

DOWRN

B Set up item number 00 with the [ v ) key.

DATA
B With the( j key, display the data related to the selected jtem
number. 7
OWN
B With the ( {3 )key, select the number 03,

hY T
B With the j key, switch the adjustment mode.

i With the { j kev, return fo the item No. display staie.

B Using the [
mode.




(2) Speed Reference Offset Manual Adjustment

Input a voltage that will ahtain zero speed reference to the speed reference
input. Inpui a voltage that will ohtain zero toraque reference to the torque
reference input. {(Normally 0V}

BE While the ( ] kev is held down, the offset is added to the forward
running side.
HOWRN

While the [{}] key is held down, the offset is added to the reverse

running side.
MO

B Using the [

} key, store offset data, then enter the monitor mode.

Offset adjustment is performed so that the LED indication may basically
hecome zero: however, the perfect zero staie of indication does not
always offer optimuwn adjustment. Therefore, adjust the offset carefully,
taking actual motor rotation Into consideration.



2.4.7 CHECK OF MOTOR PARAMETERS

(1) Check Method of Motor Parameters

When user constant Cn-00 is sel to 04, the system enters the motor
parameier check mode.

Panel Display

SETTING MODE

ITEM No.

R R
MDD

MODIFICATION NUMBER DISPI‘.N/V\/\VK

MO E N
s

5
I
: !
LR

Fig.2. 10 Swiich Functions in Motor Parameter Check

L BOWN
B Set up item number 00 with the [ Yor {017 key.
) .
DATA
B With the[ ] key, display the data related to the selecied item

number.
RYL

B With the [Q:

ORI ST
2 With the ( 1 key, check the motor parameter,

A
B With the i Y key, return to the item No. display state.

\}()?_)if- ST
& Using the [ }
maode. T

key, switch from the setting mode to the monitor



(2) Parameter Display

Motor Parameter

L

Modification Index

& % | [b] el [a,

—

b
Lo

- Motor Capacily

Q12 : 30W (D.04HP)
B2 50W (0.G7HP)
H10 100w (0. 13HP)
020 200W (0.271P)
041 400w (0.53H1P)
08 70w (1L.OTHI)

- Motor Type

t: X Series, 200V
1:Y Series, 100V

. Modification No. (Hexadecimal display}

(ax 1654+ 0% 167+ Cx 154d)

=Y Specification No.

Nos. Corresponding to Alphabets
A=)
Iy==11
C=12
d==13
1214
10



2.4.8 AUTO TUNING

(1) Mode Setting in Auto Tuning

When user constant Cn-00 is set to 05,
tuning mode.

the system entlers the auto

Panel Display

£l bl 1=

SETTING MODE —{ S —

MACHINE RIGEUITY ELECTION MODL

MO At "'f
MOEISET L] t @

Note : Depressing { J Key cancels the tumng

when tuning mode is executed. l

TUNING COMPLETION
OR
MODEISET

Fig. 2. 11 Auto Tuning Mode

PO \

Set up item numbu 00 with the ﬁ Jor [ 3 ] key.

4 With Lhot j key, display the data related 1o the selected item
nuin ber .

up HQ.!!Z.N,
B With the { £ ) or Ykey, select the number 05.

OB

@ With the { ) j key, switch to the machire rigidity selection mode

or tuning mode.

[)AIA
With the [ /[ key, return to the item No. display state.
o MODE/SET , . .
[l Using the { ] key, switch from the setting mode to the monitor
1m Od@ . T



(2) Machine Rigidity Selection

According to the machine rigidity, select the following:
1 :Low-speed Response
2 'Middle-speed Response
4 1 High-speed Response
U 1MW

Select 1, 2 or 3 with the { {T Sor (O ) key.
MODISET
| With the ( Jkey, awitch to the tuning mode.

(3) Tuning
Set up the maximum speed reference by user constant Cn-10 {See
Table 2.4}.

l)'\l.r\

B wWith the ( kov effect SYON / SVOFE clidngoo\ru

“The motor runs in the forward direction while the [ 1’} 1 key is held
down.

Down
‘The motor runs in the reverse direction while the [ {3 j, key is held
down.

B Repeat B and Bl several times and adjust the gain by changing the
value of user constants Cn-04 (Speed Loop Gaind and Cn-05 (Speed
Loop Integration Time Constant) .

% With the tuning completion, return 1o the {0104
MO SET ‘
When [ j key is depressed, the tuning mode is canceled.

05



2.4.9 CHECK OF SOFTWARE VERSION

(1) Mode Setting in Software Version Check

When user constant Cn-00 is set o 06, the system enters the software
version check mode.

PPanel Display
aElE
[

SETTING MODE

=

i

SOFTWARE VERSION

MGDELSET

Fig.2.12 Software Version Check Mode

L LOWN
i Set up item number 00 with the [Qj or {
DATA.
With 111(-3( j key, display the data related to the selected item

number.
DOW
Joor (1) key, select the number 06.

F

R With the [ ) key, display the software version.

] - DATA

B With the ( J key, return to the item No. display state.

MODE 1T
ol tising the J key, switch from the setting mode to the monitor
mode.

26



(2) Software Version Display

Software Version No.

Type
A Speed Control

B: fosition Control




2.5 MONITOR MODE

In this mode, the speed reference, torque reference, and other data can

be observed on the digjtal operator.

Table 2.7 lists the daia that can be monitored.

Table 2.7 Data Monitored

Monitor No. Date Monitored
0o Feedback Speed (r/min}
01 Speed Reference (r/min}
02 Torque Reference Gy
03 No. of Pulses from Phase-U edge “-('Phaseju )____
o4 Electrical Angle T ey
G5 Internai Status Bit Display 1 (Refer io Taiﬁlﬂc-;?.& ) )

[ -
i J ’i ¥
\\_—" ) ' ~ A

MONITOR MODE MONITOR No.
INDICATION

MONITOR DATA

Fig.2.13 Switch Functions in Monitor Mode

up.. BOWN
} ()r{ L) key, select a desired monitor No.

With the L

DATA
E With Lhe[ j key, initiate monitor display.

DATA _
B Using the [ j key, return to the monitor No. selection stale.

MODESIT
4 With the [ key, switch from the monitor mode 1o the abnormal

traceback mode.



&)

Current Limit

Table 2.8 Bit Indication of Monitor Mode Un-05 Internal Status
TR
4
i
s &
Bit Noj Symbol Contents Remarks
I |SVALM YServo Alarm _
& |DBON |Dynamic Braking 5 ~ 5
3 DR Reversa Ru_p___Mode
Motor Running - ‘e
@ TGON (Motor speed is TGON level or Chigher} Select by setting of bit 4

~{of user constant Cn-01,

) Speed Agfeed

Rotating Dlrectmn Inpu!. by l-xtcmai Seﬂmg Speed“

{ON at reverse, OFF at forward)

Forward Runmng Pl’Othlt input

"® |MSON_IMode Switch ON o

_VCTE P-CL  |Forward Current Limit o i i

@ [N-CL |Reverse Current Limii -
@ [8-ON [Mctor under Prasent Condifion

‘(i_'(;?i PA Phase- A

b IeB Phase- B

@z pC Phase-C

(131 PU Phase-U incremental éhccder”oﬁrly
WPy Phase-v cader only
i IPW Phase-wW ntal encoder only

@ [svon _fservo ON i o

P-CON P Opera‘uon Input _iSelect by setting of bit

@ ZCLMP _POSILIOﬂ A or B of user constant

“icn-01 or bit 2 of user

constant Cn-02.

Reverse Runmng Promblt

_put

SEN Sxpnal Input

"I Absolute_encoder_only




2.6 FAULT TRACEBACK MODE

In this mode, information on past fault occurrences can be displayed.

- Information on up to 10 past fault occurrences can he stored,

> When a fault is reset or the control power is turned ON, traceback
data A.99 is saved. (These data are also counted as one of a total
of 10 stored items of fault information, )

* For the refationship between traceback data and fault descriptions,
refer fo Table 2.9.

iFig. 2. 14 Fault Traceback Mode

kI AAOWN
i With Lhe{ 0 j or{ I Jkey, increase or  decrease the {ault

occurrence number, The fault information related to the selected
number is then displayed, (The higher the [ault occurrence number,
the older the fault occurrence, )

MO N

8 With the L

status display mode,

Jkey, switch from the fault traceback mode fo the



Table 2.9 Error Displays With Digital Operator and Traceback Data

Digital Operator
{Traceback Data

Detection

Remarks

mn
[

.

Absolute Encoder Data Error

Parameter Br dkdOWI']

. el Paramcter Settmg Error
a8l Overcurreni
34 O\rcwoltage

g T
A,

{overioad

- Only when _absolute encoder is us

Feg_a,__qback Over qpmd
Overqpeed Refencﬂcc lnpu‘i

e oder i mor ]

Encoder Backup Alarm

Encoder Check sum Error

Lncoder Battery Alarm

Encoder /\bqoiute Error

" Réf'erence h_j?utr.” Rcad

fncoder Ovcm;}eod

Ovorl ur

Pf\ P(,a --l-)fwasc Dv;connochon of PO

) S!gnal Line

Contmuoub over Ioad

Oniy when
1is uscd

iS used

Oﬂly Wh@ﬂ
is used
Only when
zt* us@d

Detected at 110%

Momentary ovcr!oad -

Only whenm

Onlv when
is use.d

Iror )

f max fsper,d

12

127 bit absolute encoder

“12-bit absolute encoder

T2-bit absolute encoder

N01

Dl?ifd Ope:a{or Traﬂswnsswn Frror

1 {Digital operater eror

}lmml Operator 1ransmlss;0n Error

)

Not detected as traceback data.
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3. OPERATION METHOD FOR SERVOPACK SGD -~
FOR POSITION CONTROL

This section explains the operation method when SERVOPACK {type
SGD)  for position control s operated using a mount type digital
operator.

3.1 SWITCH OPERATION

Fig. 3.1 shows the digital operator. The digital operator has various func-

tions as listed by modes in Par.3.2, “FUNCTION OF DIGITAL OPE -

RATOR" (p.33).

Notes:

L. The digital operator constant setup data retained cven after the power is turned off.

2. Even i the power is turned off alter abnormai occcurrence, the abnormal data are retained in
memory. Therefore, it is possible to check the abnormal data afier the power is turned
back on.

3. The monitor mode can be changed cven during operations.

S-DIGIT , 7-5EGMENT LEDR
o

H97- 180

Fig. 3.1 DIGITAL OPERATOR {MOUNT TYPE)



3.2 FUNCTION OF DIGITAL OPERATOR

Table 3. 1 shows the digital operator
play mode prevails when control power is turned ON.

MO
mode, use [

functions. Note that

key as shown in Fig.3.2

Table 3.1 Digital Operator Functions

the status dis-

To change the

Mode

Function

Status Indication
Mode

Various State Indications
+ Base Block

- On Cperation

-;Tmulle_

Setting Mode

Monitor Mode

“faulf Traceback §

indication Mode

Operahon (306G from digital operator
. Glearing Fault Traceback Data
-+ Check of Motor Parameters
« Auto Tuning
__+ Check of Software, Version .
Various Monitoring
+ Speed
- Speed Heference
« Torque Reference
. Number of Puises from Origin (Phase- ul
« Electrical Angle
- interior Status Bit
. Reference Pulse Speed indication
- Positioning De LI —

(AL external seiting speed control)

Faull History

{Sec Par.3.3)

(See Par.3.5)

{See Par.3.6)

Cantrol Power

[ Supp\y Op }

PANEL NDICATION

l Stale Indication Mode

NI ST

Setling

Mode

MO ST

| Monitor

Mode

N()EJJJ:-‘!:‘ T

[ Fault Traceback

Indication Mote ]

g.3.2 Mode Changeover
-3



3.3 STATUS INDICATION MODE

When this mode is selected, the condition of SERVOPACK is indicated
with bits and codes as shown in Fig.3.3. Table 3.2 shows the hit data

contents. Table 3.3 shows the codes and conditions.
UP L DIOWN

ji Alarm reset switeh

MODE ST
[

{ ¢ Changes state indication mode into seiling mode.
Panel Display

TGON (CURRENT LIMIT DETECTIONY®

POSITIONING COMPLETION
REFERENCE PULSE INPUT

UL

A

POWER SUPPLY ON CODE

s TGON or current Hinit detection is displaved according 1o hit 4 of user constant Cn-01.

Fig.3.3 Status Indication



3.3 STATUS INDICATION MODE (Cont d)

Table 3.2 Bit Data Contents

Bit Data

Contents

Remarks

Power Supply QN

Light goes ON with power supply ON.

BB

Light goes ON with base hiock, and goes OFF
with servo ON.

Positioning
{)ompletlon

TGON

m user constant Cn lB

_ightiums ON thn Iag pu!ses of &I
reach the position completion width range sel

counter

Light goes ON with motor rotatmg speed hlgher

than TGON level.

Current Limit
Dotectlon

i%ef erence
Puise Input

Light goes ON when forgue reference reaches

the torgue limit value.

Light goes ON at reference pulse input.

Selected by bil 4 of

user constant Cn-0l.

Table 3.3 Codes and Status

Code

Condition

L

P

ot (}n Operatlon

Base B!ock

i'orwc]rd Runnmg Pt’OhibltGd

ai
[

Reverse Runmng F‘rohablted

Alarm Stalus
Refer to Tabie 3.10.
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3.4 SETTING MODE

In this mode, the following operations can be performed.
&User constant setup and monitor

®Jog operations from the digital operator

@O1fset adjusiment

@ ault traceback data clearing

@Check of motor parameters

& Auto tuning

@ Checlt of software version

3.4.1 USER CONSTANT (DATA) SETUP AND MONITOR
(Cn~03 to Cn—27)

BLINK

Panel }.)isplay 1]

Ll e

SETT! ING MODE FTEM No.

Fig.3.4 User Constant Setting

BPOWN

Set up the item number with the [ Q ) or ( vy j ey .

While the key is held down, the numerical value increases or decreases
successively hy one.
JIATA
P With the{ ] key, display the data related to the selected jtem
number.

DOWN

With the [ '[j j or {} J kev, set up the data. (The same operation

as stated in )
While the key is held down, the numerical value incresses or decreases
successively by one.

MOLIS ST
i Retain the data with the [ j key.

through B8 as needed.

DATA.
B With the [ ] key, return to the item No. display state.

MO

- . I3
74 Using the ) key, swiich from the setting mode to the monitor
mode.
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3. 4.1 USER CONSTANT (DATA) SETUP AND MONITOR
(Cont’ d)

Table 3.4 shows user constants (Constant Setting) .

Table 3.4 User Constants Cn-04 through Gn-27 (Consiant Setting) List

User §e . Lower| Upper |Setting Prior
constant Symbol Unit Limit ] Limit §to Shipping Remarks
Cn-04 | LOOPHZ Tl 1) 2000 G B0 4o
0 A - Speed Loop ntegrahon
& 4% "Cn 05 PiTI!V{I’lj." [Time Constant ms ? %0000_"_ 20
& @ ] 3N | Position Loop Gain 1/5
3 BAISLY B

Sequence Constants

Encoder Pulse |
Constants

1cn-06]
@ fCn-08
|-
o
th 1Cn-09
=
o B
O
o JCn-17
]
|
ﬁ Cn-18
Cn-181C
Cn-26

Cn-16

Cn-24

Cn-25

TLMTF

TRQFIL

LLMiF

CLMIR

EMGTRQ

Forward
Emergency &

Forward Run : Torgue

ant

leil

' Forward Fx‘temai Curroﬂt

lelt

Reverse Fxterna! Curront
Lzmlt

ACCTMI‘V Position “Reference ‘Accel /.

FRFILT

3 TEONL

Cn-15 I BRKSPD (speed level at which brake

RATB

RATA

1| PULSNO | Number

Eiectromc Gear I?aTio

T eed Forwqrd Reference
Filter

) -ﬁelay Time from Braking
Cn-12 ij_l_M Reference 1o SVOI-F

Brakt- hmuu, at Motor Rotatmn

Referenrc |s output

crence output

Dlv:s:-orr{ Railo

{ derominator)

Reverse Runmng Torque

) Torque Refcrence !‘nter
{Time (.,onﬁstant

Decel Time Lonstant L

i0ms

) r/min

Brake Tammg a1 Motor‘Rota'non
BREKWA! (waltln[, time from SVOFF 10)

10ms

pu lses/rev

orue| M. Toraue|

0 Max, Torque | Max. Torque
" o T
o MTalUO
0 “ Max, Torque 100
ol ee | oo
O el 20 |
0 50 0
0




Table 3.4 User Constants Cn-04 through Cn-27 (Constant Setting) List (Cont’ d)

User . lower| Upper [Setfing Prior !
constant Symbol Name Unit Limit | Limit  {to Shipping Remaris
e | hMode Switch 0
Cn-0C IRQM_SW (Torqge Reference) % 0 |Max. Torque| 200
- (o Mode Switch R
Cn-0DIREFMSW (Spegd Reference) r/min 0 iMax. Speed 07
o e Mode Switch (Motor .
£ Cn-0E IACCMSW Acceleration Detection) 10{r/min}/s| © 3000 ¢
@ - Mode Switch Reference
é _-(_D_fl—OF ERPI?‘!SW (Lag Puise) ] Unit 0 18000 10
5 | Cn-10 |JOGSPD JOG Speed r/min 0 {Max, Speed! 500
& : -
S [ Cn-1B/COINLY | Position Completion Width|FoTe®C® |y 1 550 7
Cn-1E JOVERLY |Overflow et IR NPTV T
Cn-1¥ |SPEED] |15t Speed r/min 0 [Max. Speed| 100
Cn-20 {SPEED? |2nd Speed t/min O [Max. Spoed 200 |
Cn-21 SPEED3 {3rd Speed r/min 0 IMax, Spesd 300
Naotes:

1. Donot adjust the factory setting value, When adjusted, normal operation does not be

performed.
Cn-2¢ AT

Cn-248 (RATAY

2.



3.4.7 USER CONSTANT (MEMORY SWITCH) SETUP
AND MONITOR (Cn-01 to Cn-02)

User constants Cn-01 and Cn-02 can be set up or monitored as memory
switch hits, The procedures {or item number setup and data <ispiay are
the same as indicated in Par.3.4.1 B and B4

Panel Display

LIGHTS AT ON

BIT No.
(e~ BC A8 6% 20
sl b Wl 1
Yeno Bg 75] s 17
l SETTING BIT No.
Fig.3.5 Bit Data Display
up DOWN

B with the {{}] or [ iy j key, enter the setup memory switch hit No.

at the far right end of the panel.
MO, SICT
1 With the [ \j key, set the memory switch to ON or OF1T. The

panel indication comes on when the switeh is ON, and goes off
when the switch s OFI

and BB as needed.
_ DATA.
78 Retain the data with the [ | key.
vy
B With the Ik ] key, return to the item No. display state.

B Repeat steps B

MOLI ST
B Using the( '
mode.

key, switch from the setting mode to the monitor

Table 3.5 shows memory switches of user constant Cn-01, and Table 3.6
those of user constant Cn-02.



Table 3.5 User Constant Cn-01 (Memory Switch)

the overtravel state (bit 8).

speed control mode changes from P-1 conirol to P control,

- é U e

Selection | Bit No. |Setting Conditions Standard
0 ¢ |Servo ON/ OFF by external input (SV-ON). 9
1 The servo is ON at all times.
1 Do not adjust. 0
Sequence -
input 5 0 |The P-OT signal prohibits forward running. 0
Selection i Forward running is permitted at all times.
3 ] The N-O1 signal permits reverse munning, 0
1 Reverse running is permitted at all times.
%‘a‘%;ﬁ?m 0 e i_signal is used as a signal output when rotating is detected.
Signal 4 (TGON) 0
(‘l‘;an%\-laover | TEON signal i used as a s:gnat when current #mit is dm(,ch?d
é{gﬂé}}ﬁég}y“f ) 0 | Maintains the servo alams statuss af. momentary power loss reset.
Lg;";e" 3 | |Releases the serve alarm status automatically at momentary power ¢
Reset ioss reset.
o <DB stop>
6 The dynamic brake stops the motor. o
1 < Coasting t0 a stop>
The motor is freed and brought 1o a stop.
0 <DB OFF after DB stop>
7 The dynamic brake is furned OFF after the motor is stopped. i
1 <.DB continuously ON after OB stop =
Abnormal i’he dynamic brake remains actnvafed af'ter the motor is stopped.
Stop i [t} The overtravel state stop method agrees with bit 6.
Selection
8 < Overtravel zero speed stop > 4]
i In the overtrave! state, the motor is stopped at the torgue setling
defined by user constant (‘n OG
Notel| In the overtrave! state, hase biockmg, (BB} is implemented after zero
speed stop.
g 0
1 In the overtravel siate, zero clamping is effecied afier zero speed
siop.
Position 0  iClears.
Deviation at A 0
Base Biocking 1 Does not clear.
Made 0 The mode switch function is provided. The mode switeh operation
Switch B agrees with bit G and D o
Functien 1 The mode switch functlun is not prowded
0+0 <Torque reference>
Note? Based on tho torque reference level defined by user constani Cn-0C.
. R <$>pced referencc>
Mo_de DGO~ Based on the speed reference level defined by user constant Cn-0D, 00
2::;'&? 1.0 <Ac¢elerahon>
ection Based on the acceleration level defined by user constant Cn-0F.
< Deviation pufse>
Based on the deviation pulse leve! defined by user constant Cn-0F.
fncoder Incremental encoder 0
Selection Absolute encoder
Do not change, 0
Notes: 1. Selects the state prevailing when the zero spead stop method has been selected for

. Selects the mode switeh operating condition. When the mode switch operates, the



Table 3.6 User Constant Cn-02 {Memory Switch) List
Selection [Bit NolSetting Description Standard
Re\{er_se 0 |cow:forward Running
m}femn 0 T CW:Forward Running 0
Eggqn?on V(Ai}so 0 | Home position error is detected. ) 0 )
Frror Masklre oug); 1 Home position error is not detected.
Contact a Contact inputs P-GL and N-CL are used as power gl:r;kaly it ON/OFF |
] reierenre inputs.
ﬁ)fg;ence 2 1 Conlact inputs P-CL and Nl are used as speed mpu! reterence selcclson 0
{15t to 3rd speed) signals.
000 | Sign-Pulse
Reference | 001 ews-cow )
Fulse 3.4.5| 010 |Phase-At Phase-B{x 1) 000
Mode 011 Phase-B( # 2)
100 Phase -B{ x4) o
ggﬁéggver 6 0 Torque manitor {0.5V/100%) ) 0 )
(TRQ-M) 1 Speed reference monitor (O 5\1/10{)0 r/mln)
-g?aﬂég:) vor ; _0 Speed monitor (0.5V/1000 1 /mwn) 0
{(VTG-M) 1 lLag pulse monitor (3V/100 pulses}
Spare 3.9 (e not adjust. O
Deviation 0 | Solid {High level signal)
gﬁ.}%r:ter AT 1| Diferential (Rising edge) 0
3 Do not adjust. 0
C Do not adjst, 0
Reference 0 | normal operation
Eg{f’;sai P ! 'W'Reverse cperallon 0
Monitor o (‘hang,ct; the value Vo( Iap pulse monitor output level to 3V/100 reference
Qutput £ unit. 0
tevel Changes the value of lag puise monitor output E(‘vel to SVHOE}OO referen(e
Changeover 1 unit.
o F Do not change. T 0




3.4.3 DIGITAL OPERATOR JOG OPERATION
MODE SELECTION AND OPERATING PROCEDURE

(1) Digital Operator Jog Operation Mode Selection

When user constant Cn-00 is set to 00, the operations are 1o be controlled
ifrom the digital operator.

Panel Display

ElkEE

SETTING MODE

BEPEE

B

ITEM No.

MODLESET

(]

OFF

oL

Digital Opemfor Jog Ope;aison Mode Dlsphy

Fig.3.§ Digital Operator Jog Operation Mode

b JIENEN

Select the item number 00 with the f Q ) or | Q J key
DATA
3 With 1]10( j kev, display the data related to the selected item

number.
D IWN

With the [ ﬁ ] or ( ) key, select the number 00.

MUDESET
IS

R With the [ Jkey, turn ON or OFF the monitor panel jog
operation mode.

] LIALA,
B With the [

}key, return fo the ilem No. display staie,
MO BEY N
B Using the [ j kev, switeh from the selting mode to the monitor
mode.



(2) Digital Operator Jog Operation Procedure
For speed reference adjustment, use user constant Cn-10 (see Table 3.4).
DATA e ]
B With the ( j key, effect SVON / SVOFY changeover.
T _uE
¥l The motor runs in the forward direction while the ( {} ) key is held
down. T

BOWN
The motor runs in the reverse direction while the (D ) key is held
down.

e ,13 —



3.4.4 CLEARING FAULT TRACEBACK DATA

When user constant Cn-00 is set to 02, fault traceback data are cleared,

£l B B8 Bl

SETTING MODE MODESET DATA

{TEM Mo.

! Clearing Fault Traceback Data l

Fig.3.7 Clearing Fault Traceback Data

S L B
Bl Select the item number 00 with the ({3 }or (
DATA -

N

B With the kev, display the data related to the selected item

nuimber.

) DOWN
j 01‘( ) key, select the number 02.

o
] key, clear faulf traceback data and retwn to the

With the [

user constant Cn-00 data dispiay state.
o DAL
B With the (
] ) MO BT
8 Using the ( j key, switch from the setting mode to the monitor
maode,

j key, return to the item No. display state.

»4/1 =



3.4.5 CHECK OF MOTOR PARAMETERS

(1) Check Method of Motor Parameters
When user constant Cn-00 is set to 04, the system enters the motor

parameter check mode.

Panel Display

SIELEN:

e amereisiss? p—

SQTTING MODE

BB EE

S— - K

Mj AL ISR T

ITEM Mo. ' ] ii m o

£l o) I

MOTOR PARAMETER DISPLAY

\‘(?JLM‘.T EE
i ™ ‘
i. it ]
MODIFIGATION NUMBER DISPLAY

)] a

I ™
i Ld

Fig.3.8 Switch Functions in Motor Parameter Check

LR "l)()\\“\

Bl Set up item number 00 with the { 1 )or (L
PDATA.

@ With the( j key, display the data ]lel(‘d to the selected item

number.

] kev.

A DOWN

Bl wWith the ( i ) or ( j key, select the number 04.

} key, check the motor parameier.

gy With the

B With the j key, return to the item No. display staie.

i
i Using the [ ) key, switch from the setting mode to the monitor
mode. R



(2) Parameter Display

I\/Jotor Parameter

iy

) 1

Motor Capacity

|

f IR S0W (0. 0411

| bz S0W (0071 D)

= 100W (0. 1311P)
( 200W (0, 27HD)
04 A00W (0. 53HP)
08: T50W (1.0!11P)

TR MOth Type

[T ¥ SE‘J’EGS, 200V
I X Series, 100V

Modification Index

Lt Modification No. (Hexadecimal display)

(EX16° 40X 1674 Cx164d) =Y Specification No.

Nos. Corresponding to Alphabets

A0
eS|

C=12
d=13
214
Fulp



3.4.6 AUTO TUNING

{1} Mode Setting in Auto Tuning

When user constant Cn-00 is set to 05,

the system enters the auto
tuning mode.

Panel Display BB

i?:” ", i T T E
= l‘ 'l ) H ' ] 1 uJ i':e]““
JU—— Ry B e

!\ ({l!)!m:\l
L
Sl m] e
b TN !
MACKHINE RiGIDITY SELECTION MODEM

MO ST
4]

wum{m
Note : Depressing { j key cancels the tuning

i R e e
i
when tuning mode is executed. | """‘i ’ - ] ! ‘I I ‘""
§ ! !
I S [ el S O

TUNING COMPLETION TUNING MODE

oR
HODLIS 4]
bd o
Fig.3.9 Auto Tuning Mode
. e l)()\\’\
B8 Set up the item number 00 with the [ ] or ( ]wv

g With i;he[
number.

L L,

With the

- tuning mode.
e LYR 7 .
@ With the { ) key, return to the item No. display state.

MORESET
& Using the [ j key, swich from the setting mode to the monitor

maode.



(2) Machine Rigidity Selection

According to the machine rigidity, select the following:
1 ‘Low-speed Response
2 ‘Middle-speed Response
3 ‘High-speed Response
B o
BE Select 1, 2 or 3 with the { (3 } or ( 3 ) key.
SET

MODESET

Bl With the {

] key, switch to the tuning mode.

(3) Tuning

Set up the maximum speed reference by user constant Cn-10 (See
Table 3.4).
DATA o o
B With the [ j key, effect SVON / SVOFT changeover.
T LU
2 '"he motor runs in the forward direction while the [
down.

} key is held

RO
B ‘The motor runs in the reverse direction while the ( ] key is held
down.

B4 Repeat B8 and B several times and adjust the gain by changing the
value of user constants Cn-1A (Position Loop Gainy, Cn-04 (Speed
Loop Gain) and Cn-05 (Speed Loop Integration Time Constant).

B With the tuning completion, return to the [Q0F[0]6] .
MODIEASET

When [ ] key is depressed, the tuning maode is canceled.




3.4.7 CHECK OF SOFTWARE VERSION

(1) Mode Setting in Software Version Check

When user constant Cn-00 is set to 06, the svstem enfers the software
version check mode.

Panel Display BB 2]
MERERRGE
M H } ul M ]

SOFTWARE VERSION DISPLAY

NORE(SET h

Fig.3.10 Software Version Check Mode

L DOWN
B Set up the item number 00 with the [ Jor (O } key.

BATA,
B With the{ ] key, display the data related to the selected item

number.

81 JIOWN,

B With the Lf} ) or [Q ] key, select the number 06.

.
P8 With the key, display the software version.

B With the j key, return to the item No. display state.

MODESET
i3 Using the ( ] key, switch from the setting made to the monitor

mode.




(2) Software Version Display

-l 1A

NI 4
N -

-y -

Software Versfon No.

Type
A Speed Contro!

B: Position Control



3.5 MONITOR MODE

In this mode, the speed reference, torgue reference, and other data can
be observed on the digital operator.
Table 3.7 lists the data that can be monitored.

Table 3.7 Data Monitored

Monitor No. Date Monitored
00 Feedback Speed {r/min)
¢ 1 Sheed Reference {at external seiting speed control) (r/min)
02 Torque Refersnce (%)
03 No. of Pulses from Phase-U Edge {Phase-U}
04 Electrical Angle . (I/l()deg')
05 Internal Status Bit Displaryijrrl {Refer to Table 3.8.)

08 internal Status Bit Display 2 (Refer to Table 3.9.)

LR Speed Display of Reference Pulse B (r,"min)‘
08 Position Deviation N i (Pulse)

il a] -

s N
MORITOR MODE MONITOR No.
INDICATION

Fig.3.11 Switch Functions in Monitor Mode

LB DOWN

B With the (_{}j ar [_U ] key, select a desired monitor No.

DATA,
) key, initiate monitor display.

B With the [

o oo - DATA. . _ .
Bl Using ihe [ j key, return to the monitor No. selection state.

MODIE/SET

iy With the [ ) key, switch from the monitor mode to the abnormal

traceback mode.



Table 3.8 Bit Indication of Monitor Mode Un-05 Internal Siatus

Bit No) Symbol Contents Remarks
@ SVALM [Servo Adarm
@ |DBON [Dynamic Braking
& IDIR Reverse Run Mode
r
) T(_BQN - '(wl\(f?ct)(iorRslg:elg%s TGON level or higher) ~— Select by Seikiir;g of user
N clr Current Limit T constant Cn-01.
) @ [COIN Position Completion
® |MsSON [Mode Switch ON
@ (p-cL Forward Current Limit
@ [N-Cl. [Reverse Current Limit
@ |B-ON {Motor under Present Condition
i IPA Phase- A
_____  Pe Phase-B
@ rC Phase -C B
(l}J PU Phase - U ' incrementat encoder only
v Phase - V incréinenta] encoder only
("} PW Phase- W Incremental ancoder only
9 [SVON  [Servo ON '
, (F2COM, [P Operation input -1Sefect by setting of bit 2
o DR Rotatmg D|rectlon Input by Fch.rnaf Scumg Speed of user constant Cr-02.
{ON at reverse, OFF at forward)
77777 q @ (P-OT Forward Running Prohibit_Input
. @ [N-OT  {Reverse Running Prohibit Input
@ INONE




Table 3.9 Bit indication of Manitor Mode Un-06 Internal Status

Bit NoJ Symbol Contents Remarks

aO jPUL Reference Pulse lnput o

(?) SIGN Sign Input o
) |CLR Deviation Counter Clear Input

to |[NONE

&
s
Lo



3.6 FAULT TRACEBACK MODE

In this mode, information on past fault occurrences can he displayed,

* Information on up to 10 past fault occurrences can be stored,

+ When a fault is reset or the control power is turned ON, traceback
data A.99 is saved. (These data are also counted as one of a total
of 10 stored items of fault information, )

» For the relationship between traceback data and fault descriptions,
refer to Table 3.10.

F’J -l i e
N
FAULT TRACEBACK DATA

QUCURRENCE No.

Fig.1.12 Fault Traceback Mode

I DOWN

Bl With the ( {y )or ( {0 Jkey, increase or decrease the fault

ocecurrence number, The fault information related to the selecte.
number s then displayed. (The higher the fault occurrence number,
the older the fault occurrence, )

MODE

B With the [

key, switch from the fault traceback mode to the

status display mode,



Table 3.10 Frror Displays with Digital Operator and Traceback Data

Digital Qperator

{Traceback Data Detection Remarks

absoiute encoder is used

_Abso|ute Enccder Data_ Error
Parameter Breakdown

-7 Parameter Setta

Dei’ected
B Detected “at 130/0

Only when ebsoiute e_ncoder is us

Only when 1?A bit absolute enco er
is used.

OﬂAI;-Tfrrhen 12 blt absoiute enco_der

Jis used
Oniy when 12 blt absolute encoder

|s used

Only when 12 blt absoiute eﬂcoder'w_

Encoder Absolute Lrror

’ lis used
- Only when %2 blt absolute encoder
[ T
”S rcoder ?‘“’"’m’d liswsed.
Tafi Jovernn

PA-, PG-phase disconnection o of PG |
B Signai Line

ot Applicable 107 A!arm B
P D:gltal Operator rransmles;oc D|£,na| operator error
Digital Operator Transmission Ciror 2§ Not detected as traceback data.




APPENDIX T SGD USER CONSTANT LIST FOR SPEED
CONTROL (TORQUE CONTROL)

Table 1.7 User -setup User Constant for Speed (Torque) Control Memorandam

User Constant{ - ... Standard Setling / Date
BitNoJ Contents ~~=~~..of Changeent
0 ]SV-ON Mask ¢}
1 |SEN Signal Mask 0
2 {P-OT Mask 0
3 IN-OT Mask 0 _
4 {TGON Signal Changeover 4]
5 Treatment of Momentary Power 0
Loss Reset
. 6 JCoasting 1o a Stop/ DB Siop 0
Cn-01™ 108 ON / OFF after Stop i
38 JOT Zero Speed Stop 0
9 }ero Clamp after OT Stop 0
g Control Mode Selection 0
C . .
B Mode Switch Selection 0
E Encoder Selection 0
0 [Reverse Rotation Mode 0
Cn~02”‘1 Home Position Frror Mask“ ]
2 Contact Reference Mode 0




Table 1.1 User -setup User Constant for Speed {(Torque)

Control Memorandam (Cont d)

— e

Constant Contents

 Standard Setting / Date

e Change{:“”Ent

Cn-03 | Siced Reference Gain

[(n’mm).’\l] 500

Cri- 04 ] Speed Loop Gain 80

E:ni 55 “Speed [&g;];i;gréﬁlme Coustant ) wl
Cn-06 | meenay StopTorwe | B
Cn-07 Soft Start Tive (.f\cceleranon} 0

En—dS | Imward Torquc Limt V V}Tﬁoarahe 777777

Cr! - 09 | Raverse lf‘o%'ue 7 __

Cn -DA| PG Frequency Dividing Ratio Semnp 2048

CrT -—-“(}B Zoro- speed Level [rfmin} 20 B
Cn—&) ' M(xk Swni;:hv(form;e Refcrclv ) [?%] 250

cn itch (Speed Referel [r/mind ﬁé VVVVVV

oﬁ, iteh | Motor Accckzrauon mtmuon) L!O(r;‘mm}.’s]

Cn -0F | Zoro-clamp | level

JOG Speed

Cn-13 | Toraue. Refercnce Géin

2nd Speed

|me from Brake Refemnce to S\v‘Ou

Speed leli at Torqu\. Cont

iticn Leop Gain 1/S)
Cn - 1F§ 1st Speed

osed Agreed Signat Quiput \'n'ldth_mmm Tromin] T
Soft Start Ticwo (E)*celerahon) fms] {0

] VLrI?un]

[IOms] 0]
movmmedmrquﬂ 30
4500

BT £ T

i Vlms}
[ ys]

70 L

I I

Nota:
User constants Cn-113,

-1, - and -1 are not used. Do not adjust them.



APPENDIX 2 SGD USER CONSTANT LIST FOR POSITION

Table 2.1 User-setup User Constant for Position Control Memorandam

User Constant | '*\\xgggﬁ_qard Setting f Date
8itNof Contents - 0f Ghange
0 {5V-ON Mask

Not Used (Do not abjust)
P-OT Mask

N-OT Mask

TGON Signat Changeover

Treatment of Momentary Power
Loss Reset

Coasting to a Stop / DB Stop
DB ON / OFF after Stop

OT Zero Speed Stop

Zero Clamp after OT Stop
Position Deviation Clear at
{Base Blocking

Mode Switch Function With or
Without

‘Currenl

A O IR

(53]

cn-01|"

S IOOI=ICcl O ioDjoioioc|lo

D iwlooi-u|o

Mode Switch Selection

Encoder Selection

Reverse Rotation Mode
Home Position Error Mask
Contact Reference Mode

Reference Pulse Mode

Not used.
Not used.

Moo @re mivio e s win—lolmo ol @

on-02|

Not Used (D¢ not abjust)

Deaviation Counter Clear

Not Used (Do not abjust)

Reference Pulse Reversal
Monitor Output Level Changeover

cloioioicloiocicio o ocicio ciocio ol o




Table 2,1 User-setup User Constant for Position
Control Memorandam {Cont d)

User ixikaﬁistﬂdard Setting / Date Curent
Censtant | Contents ———_of Change

Cn -04 | Speed Loop Gain [Hz} 80
Cn - (5 | Speed Loop Integral Time Constant {ms] 20
Cn-06 | Emergency Stop Torque %] }E&E
Cn-08 | Forward Torque Limit (%1 [E[EBI
Cri-09 | Reverse Torgue Limit (%1 ?‘@," .
Cn-0A] PG Frequency Dividing Ratio Setting [piR] 2048
Cn-0B| Zere-speed Level {r/min] 28
Cn-0C] Mode Switch {Torque Reference) %1 200
Cn- 00| Mode Switch {Speed Reference} [¢/min] 0
Cn - OF | Mode Switch (Motor Acceteration Detection) [10{r/min)/s] 0
"Cn - OF | Mode Switch (Deviation Pulse} (r/min] 10
Cn - 10| JOG Speed {rfmin] 508
Cri- 11 | Number of Encoder Pulses [P/R] 2048
a- 12 | Delay Time from Brake Reference to SVOFF  {10ms] ]
Cri- 15 ] Brake Timing Speed [rimin) 100
bn ~ 16 | Brake Tining Time {ms] 50
Cn - 17 { Torque Reference Filter Time Constant [us) 4
Cni- 18 | Forward Externai Cureent Limit [%1 100
Cn - 19 | Reverse External Current Limit (%1 100
Cn - 1A] Position Loop Gain {1783 40
Cn - 1B Position Completion Width [Reference Unit] 7
Cn-1C| Bias frfmin) )]
Cn - 1D] Feed Forward (%] 0
Cni- 1E | Overfiow { x 256 Reference Unitl; 1024
Cn-1F| !st Speed {rfmin] 100
Cn-20] 2nd Speed [rfmin} 200
Cn-21] 3rdSpeed [rfmin] 300
En - 24 Electronic Gear (Molecute) 4
Cn- 25 | Ekctronic Gear {Dencminator) 1
Cn - 26 | Reference Pulse Accel/Decel Time Constant  {ms] 0
Cry- 27 | Feed Forward Reference Flter [ms] o

Note:

User constants Cn-03, -07, -13, -14, -22 and -23 are not used. Do not adjust them.
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