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L VASKAWA
DIGITAL OPERATOR

OPERATION MANUAL

MOUNT TYPE FOR AC SERVOPACK TYPE SGD
TYPE . JUSP-OPO3A

SGD{:]AS
200V

Betore initial operation, read these instructions thoroughly, and retain for future reference.

MANUAL No. TOE-S800-15.4B
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NOTES

{1} Gains have been set to the value when ioad 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.

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

{3) AC SERVOPACK (type SGP) 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 section stated
in Table 1.1 for each operation.

{4} 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).

...2_..
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I. OUTLINE OF THIS MANUAL

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

Table 1.1 Outline of This Manual

SERVOPACK type SGD Digital Operator Section| Page
For Speed Conirol Mount Type 5
(Torque control) 2 to
[type: SGD-i g} (type: JUSP-OPO3AJ kil
For Position Control Mount Type 32
3 to

Ctype: SGD-I7HIP) (type: JUSP-OPD3A) 55
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2. OPERATION METHOD FOR SERVOPACK SGD -
FOR SPEED CONTROL (TORQUE CONTROL)

This section explains the operation method when SERVOPACK (tvpe
SGIY) for speed control (toraue 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-
fions 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. fven if the power is tumed off after abnormal occurrence, the abnormal data are retained in
memory. Therefore, it is possible to check the abnormal data after the power is turned
baclk on,

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

5-DIGIT , 7-SEGMENT LED

Fig. 2.1 DIGITAL OPERATOR (MOUNT TYPE)
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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 turned ON. To change the
MODISET

mode, use ( j 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)
» Troubie
. Refer to "User Constant Setting,” {See Par.2.4.1)
+ Operation (JOG) from digitai operator {See Par.2.4.3)
» Speed Reference / Torgue Reference Offset Adjustment (See Par.2.4.4)
Seiting Mode + Clearing Fault Traceback Data (See Par.2.4.5)
« Check 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 « Tarque Reference
+ Number of Pulses from Origin (Phase-U)
- Electrical Angie
+ Interior Status Bit o {See Par.2.5)
Fault Traceback . -
Indication Mode Fault History {See Par.2.6)

Control EWE: ------
Supply ON
PANEL INDICATION
- SRR
I State Indication Mode J - [:] 1 J hﬁ;‘ {Ul

MODE{SLT

[
—— [ 0B

[
] BEEDE

MODEISEE

- ,Q\‘ o -
! Fault Traceback indication Mode 1 {,‘:,'] [mJ l:'i'] @ E}

MO

[ &

Fig.2.2 Mode Changeover
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



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 bit data

contents. Table 2.3 shows the codes and conditions.
up DOWN

: Alarm reset switch

! Changes state indication mode into setting mode.

Panel Display

TGON (CURRENT LIMIT DETECTION)®
SPFED AGREED
SPEED REFERENCE INPUT
’} S
; § ; §
N N
i A
POWER bUPPlY ON ii CODE

TORQUE CONTROL

*  TGON or current Hmit detection is displaved according to bit 4 of user constant Cn-01.

Fig.2.3 Status Indication
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2.3 STATUS

INDICATION MODE (Cont d)

Table 2.2 Bit Data Contents

Bit Data

Contents

Remarks

Power Supply ON

Light goes ON with power supply ON,

BB

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

Speed Agreed

Light goéi&; ON when motor fotatiné speed reaches

or parameter,

internal speed reference set by & speed reference

TGON

Light goes ON with hﬂotor rotéiing, spead higher
than TGON levet.

Current Limit
Detection

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

_1Selected 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

Torgue Reference
Input

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

Only at torgue control

Artisan Technology Group - Quality Instrumentation.... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Table 2.3 Codes and Status

Code Status

&R Base Bilock

f L-'-” On dberation

ook Forward Running ;;;Eibiteci

Reverse Running Prohibited

) 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

® fog operations from the digital operator
®(Offset adjustment

@&Fault traceback data clearing

@Clieck of motor parameters

@ Auto tuning

@ Check of soffware version

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

BLINK
Panel Display _
o
" Sk iR IR R
HTHHa wREIEaEE
SETTING MODE FTEM No. 53 DATA

Fig. 2.4 User Constant Setting

AL I)(}ﬁi\

B Sei up the item number with the ( {} j or ( I J key.

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

1A,
# With the [ j key, display the data related to the selected item
number.

R JOWN

B With the ( Q—j or [ 0 ) cey, set up the data. (The same operation

as stated in B .)
While the kev is held down, the numerical value increases or decreases
succaessively by one.

- MODE/SET
Pl [tetain the data with the ( ) key.

Repeat steps B8 through BE as needed.
DATA,

B With the [

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

E Using the (j key, switch from the setting mode to the monitor
mode,

—_— 9 .
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2.4.1 USER CONSTANT (DATA) SETUP AND MONITOR
(Cont’ d)

Table 2.4 shows user constants (Constani Setting).

Table 2.4 User Constants Cn-03 through Cn-23 (Constant Seiting) List

User . Lower] Upper |Setting Prior
constant Symbol Name Unit Limit | Limit | to Shipping Remarks
P Cn-03 i VREFGN [Speed Reference Gain (r/min)N 0 2162 500
g £ Cn-04  LOOPHZ |Speed Loop Gain Hz H 2000 80
@
G at. Speed Loop Integration
é 7(,11 05 | PITIME Time Constant ms 2 1 10000 20
Cn-1A[POSGN {Position Loop Gain® 1/8 i 500 40 L
Cn-06 | EMGTRQ: Fmergency Stop Torque % 0 |Max. Torque; Max, Torque| OT Made
Cn-08 | TLMTF | Forward Running Joraue g O Max, Torque| Max, Toraue
4';3 Cn-08 {TLMTR Ei?:ietrse Running Torque % 0 {Max, Torque|Max. Torque
% Cn-13 TCRFG‘N Torgue Refc-)renge Gain ) -i]-(-,-V/Rating 10 160 30
Q . Speed Limit with Speed -
i Cn-14{TCRLMT Control 1 r/min 0 {Max. Speed Max. Speed
3 : i
=3 . Toraue Reference Filter
é Cn-17 TRQFly Time Constant 100 pes ) 250 4
Cr-18CLMIF | [orward Extermal Current g0 0 Max. Toriel 100
Cn-19|CLMIR | Feverse External Gurrent | g0 G Max Torque| 100
7 Cri-07 | SFSACC | Soft Start Time (Accei) ms 0 | 10000 0
Cn-23 [SFSDEC {Soft Start Time (Decel) ms 0 | 10000 0
£ {Cn-08 | TGONLV | Zero-speed Level r/min 1 |Mayx, Speed 20
E Cn-0F [ZCLVL iZero-clamp Level r/min 0 |Max. Speed 10
£ | on-22 | vempLy | Speed Agreed Signal ¢/min o 100 10
SN Qutput Widih ]
3 : Delay Time from Braking
& Cn-12 | BRKTIM Command to SVOFF H}msﬂ 0 50 o]
EF Brake Timing at Motor Rotation .
& 1Cn-15 | BRKSPD | / speed level af wiich brake ) r/min 0 [Max. Speed] 100
________ command is output.
Brake Timing at Motor Rotation )
Cn-16 | BRKWAI (wait{ng fime from SVOFF to | 10ms 10 100 50
i brake command output.
%{g Cn-CAPGRAT PG Division Ratio pulses/rev | 16 | 32768 2048
§§ Cn-11]PULSNO |Number of Fncoder Pulses|puises/rev | 5131 32768 2048

FCn-1A Position Loop Gain is required when zero-clamp function 7s used.
i

10~
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Table 2.4 User Constants Cn-03 through Cn-23 (Constant Setting) List (Cont d)

User . Lower] Upper [Setting Prior
constant] Yool Name Unit L] Dimit | to Sipping [remarks
o Mode Switch 5

Cn -0C TROMSW (Toraue Reference) % 0 iMax. Torque| 200

o ST SR NN U SO

E : - Mode Switch .

% Cn-0D{REFMSW (Speed ReferenCq')mw_____m_ r/min - O [Max, Speed ¢

5 Mode Switch {Motor .

o) : ode ite

& | Cn-0E A?QMSW Acceleration Detectiond)w lO(r}'n"un)/s 0 3000 0 ]

& [ca-10J0GSPD |JOG Speed r/min 0 |Max Soeed| 500

C | Cn-1f ISPEED] |1st Speed _ r/min 0 |Max. Speed| 100 |
Cn-20 ISPEED? |2nd Speed _ r/min O Mok Sped| 200 |
Cn-21 |SPEED3 |3rd Speed r/min E 0 |Max, Speed| 300

Notea:

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

performed.

11
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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 ag memory
switch bits,  The procedures for item number setup and data display
are the same as indicated in Par.2.4.1 B8 and .

Panel Display
LIGHTS AT ON

20/

B39 5
Fo 75 SETTING BIT No.
........ o

Fig. 2.5 Bit Data Display

BIT No.
EC AB 64

[ [ 1
[N [ [

RO DOWN. .

HE With the [ ' ) or ( iy j key, enter the setup memory switch bit No.
at the far right end of the panel.

MODESET

B With the ( } kay,

panel indication comes on when the switch
when the switch is OFF.

set the memory switch to ON or QFF, The

is ON, and goes off

B Repeat sieps BB and P

Y Retain the data with the [
DATA
| With the { J key, return fo the item No. display state.

MO SET
e e Y . . .
[§ Using th.e[ ) key, switch from the setting mode to the monifor

mode.

Table 2.5 shows memory switches of user constant Cn-0%, and Table 2.6
those of user constant Cn-02.
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Table 2.5 User Constant Cn-0! {Memory Switch)

Selection | Bit No. i Setting Conditions Standard
0 0 Servo ON / OF f by external input (SV- ON) 0
1 'lhe el is ON at all tllT\e":
1 0 1I1c exmrnal mput (SEN) is used
Sequence (ABSO. . Regardiess of the SEN signal presence, the SERVOPACK autematically 0
input PG only) that the "H’ lovel prevails.
Selection
2 e — 0
3 — ettt R
teverse runnmg is perm:tted at a!i ttmes.
‘»5%%'{-;?;;"9 0 signal is used as a 5|gnal uutput when rotatmg is detected
%Igual 4 0
S Eeove - I ——
__(ﬁ;pthﬁ) r o ] ON signal s g!}A?L_YJI1enAAgyj_fgrit Ilmlt ss detected __
Hgﬁ}g;‘ég?y()f 0] Mamtams !.hc ser status at momentafy power Ioss rese’t
Pover 5 1 Rek:ases the sevo alarm status automatlcaily at momentary power Q
Loss reset
a <D8 ';t0|)>
6 ?he dynatnic brake stops the motor 0
1 <Coas’nng to a stop>
The motor xs freecl and broulght to a s,top
0 <DB OFF after D[3 stop>
7 I dynalmc brake is mrned O%T after the mol.or is s‘sopped 1
i B commuousiy ON after DB Sto
Annormat ?'he dynamlo brake remam-; acti
St
op SN F— s
Selection Notel 0 he ovcrtravel state stop m
8 <Overtravel rero speed stop> 0
1 n the overtravel state, the motar is stopped at the torque setting
deﬁned by user cons Cn-08
NoteZd (3 In the overfraveE stale, base bloakmg (BB) is |m;>icmented after zero
g spee.d stop a
1 In the ov.:,rtravel siate 2810 Liampmg is effectcd af‘tcr 7ero speed
S'[OD
a-0 < !‘orque rofvrence>
Ba‘sed on ‘she torc:ue referenro 1evo| defmed er nstdnt Cn OC
Nated 5 « | <Speed referenr‘c>
go'c-{-eh D-c Based on U\e sneed refcrc.nce IeveE deﬁned by uger constant Cn-00. a
Selection 10 <1\<.<,elerat|on>
Based on 1he acccterahon Iovci def d by user constant Cn-0E.
< Nont>>
The mode smtch ﬁmction xs nor prowded
Encoder __Inc‘ren\ental encodcr e o
Selection Abselute encoder
Do’ t change 0

Notes: 1. The fault stop method in the torque control mode complies with bit 6.

2. Selects the state prevaiting when the zero spee
the overtravel state (bit 83,

d stop method has been sefected for

3. Selecis the mode switch operating condition. When the mode switch operates, the
speed control mode changes from P+1 control to P control.
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2.4.2 USER CONSTANT (MEMORY SWITCH) (Cn-01 to
Cn-02) AND MONITOR (Cont'd)

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

Sequence

Selection [Bit NoSetting Description Reference input Signal Input Standard
B-A|0-0/[<Speed control> Speed reference | B-CON 0-0
* Rezular speed control {V-REF) OFF:P( control
- The P-CON signal {1CN-15) is used ON P control
to effect P/P1 control changeover
0+ 1| <Zero clamp speed control>
* After the motor is stopped (ZCLVL), OFF:Zero clamp
the speed reference is disconnected to function
execute the zero speed stop function. OFF
After this, maintains the serve lock ON :Zero clamp
status. funetion
+ The P-CON signal (ICN-15) is used ON
to turn the zero clamp function ON
and OFF.
1+ 0 <Torque control ] > Torque reference! Nene
» The motor output torque is controlled (T -REF)
by the torque reference {T-REF),
+ The V-REF cannot be used.
1+ 1} <Torque control 1i > P-CON
* The B-CON signal (ICN-15) Js used OFF Torque
for torque / speed control mode control
Control changeover. ON :Speed
Mode Trogue control mode control
Selection + The motor output torque is controiled

by the torque reference {T-REF),

+ The speed Himit can be entered from
outgide (V-REF),
The V-REF voltage (+) #mits both
the forward and reverse running speeds.

| MOTER SPEED |

[
|
|

SPEED LIMIT RANGE

' V-REF

Speed control mode

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

+ The T-REF cannot be used,

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Table 2.6 User Constant Cn-02 {Memory Switch) List

Selection {Bit No!Setting Description Standard

Reverse Note] () |CCW:Forward Running
Rotation 0 - - 0
Mode 1 {CWiForward Running
Home I 0 | Home position error is detected,
Position | iamso. - , 0
Error Mask]eG ony)d 1 Home position error is not detected.

Contact inputs P-CL and N-CL___a__r_e__LE_ed as power supply limit ON / OFF
Contact 0 |reference inputs. Contact input P-CON is used as a signal specified in
Reference 2 bit A or B of user constant Cn-01. 19
Mode i Contact inputs #-CL and N-CL ate used as speed input reference selection

{ist to 3rd speed) signals.

Note : Turn OFF the power supply once after setting.

. . B
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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

JHHEE & BEEEH

U

SETTING MODE L_______,,,,,, ETFM N HP— K| DATA

MODEISET
orrl [ L lon @

= L o]

Digital Operator Jog Operation Mode Dispiay

Fig.2.6 Digitat Opetator Jog Operation Mode

DOWN
i Sclect the item number 00 with the [ ﬁ Jor (L) key.
DATA
B With the {
number.

} key, display the data related o the selected item

IHNVN

B With the {_ (}j or ( { Jkey, select the number 00.

) i{ey, turn ON or OFF the monitor panel jog

operation mode.
ATA

] key, return fo the item No. display state.

JODRSET )
81 Using the [ j key, switch from the setting meode to the monitor

mode.
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(2) Digital Operator Jog Operation Procedure

IFor speed reference adjustment, use user constant Cn-10 (see Table 2.4).

j key, effect SVON / SVOFF changeover.
LHP
Pl The motor runs in the forward direction while the [ 1T ) kev is held
d()\’\fﬂ . A

DowN
The motor runs in the reverse direction while the ( O} } key is held
down.
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2.4.4 SPEED REFERENCE OFFSET ADJUSTMENT

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

=

PR —— g .. -
SETTING MODE DATA
ITEM No. \‘.U_Q‘lyﬁ:‘i
Speed reference and lorque
reference offset adjustment execution

Fig.2.7 Speed Reference Offset Adjustment

DOWHN

Bl Select the 11(*m number 00 with the ( f} ) or L{} ] keyv

2 With the [ )kcv, display the data related to the selected item
number.
DEAVN

Bl With the 1:} Jor { ) key, select the number 01.

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

M

B With the (7

) key, make speed reference offset adjustment and

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

DATA
With the )k(,y, return to the item No. display state.
o MODE/SET
Pl Using the ( J key, switch from the setting mode to the monitor

mode.

. ] 8 —
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7.4.5 CLEARING FAULT TRACEBACK DATA

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

i
fﬂl [f”ﬂ (““I ﬁi “ ﬂ
| N ——— [N
SETTING MODE 1

Fig.2.8$ Clearing Fault Traceback Data

REI CDOWN

B Select the item number 00 with the [ {3 Jor () key.

DATAL T
¥ With the{ ] kev, display the data related to the selected item

number.
el DO,

| With the ((}\J or {13} key, select the number 02.

MO BT

m With the [ )

user constant On-00 data display state.

key, clear fault traceback data and returm to the

DAEA, _ _
With the ( ) key, return to the item No. display state.

R

MG )
& Using (he ( j‘, kay,
mode. o

switeh from the setiing mode to the monitor
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2.4,6 SPEED REFERENCE OFFSET MANUAL ADJUSTMENT

{1) Mode Setting in Speed Reference Offset Manual Adjustment

When user

constant Cn-00 is set to 03,

the system enters the speed

reference offset manual adjustment mode.

Panel Display

2]
@UHHH """ N
T .___, ﬁ%g_
%—ITm —
SPEED
TORQUE

Fig.2.9 Speed Reference Offset

IRLYY
B wWith the[ j key, display the
number.
) p U I3 )\’\\
B§ With the (O gor [U

. . MO
B With the [
DATA.

B With the { | key,
(-

. i MO
@ Using the (
mode. o

Set up item numl)@r 00 with the [

return fo the itemn No.

|
}

i wemt}*
REFERENCE INFPUT OFFSET ADJUSTMENT MODE
REFERENCE INPUT OFFSET ADJUSTMENT MOOE

JQUUD
HRERRS
=) - 1

Manuat Adjustment Mode

j or

data m]dt(‘d o the selected

I)()\‘J\

lqe

item

P key, select the number 03.

.
j key, switch the adjustment mode.

digplay staie.

2T
j key, switch from the sefting mode to the monitor

Artisan Technology Group - Quality Instrumentation ...
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(2) Speed Reference Offset Manual Adjustment

Input a voltage that will obtain zero speed reference to the speed reference
input. Input a voliage that will obtain zero torgue reference to the torgue
reference input. (Normally 0V)

LA
Bl While the (ﬁﬁj kev is lield down, the offset is added to the forward

running side.
. _BOwWN
A While the (U j key is held down, the offset is added to the reverse

running side.

MO/ SET
Bl Using the Y kev, store offset data, then enter the monitor mode.

Offset adjusiment is performed so that the LIED indication may basically
become zero: however, the perfect zero staie of indication does not
always offer gptimum adjustment. Therefore, adjust the offset carefully,
taking actual motor rofation into consideration.
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2.4.7 CHECK OF MOTOR PARAMETERS

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

narameier check mode.

Panel Display

GEIE

SI'T? ING MODE

ITEM No. t

u o] |

MOTOR PARAMETER DISPLAY

) |
i (1 =l o] ()
4 | l%?_} }fii || ]

o DOWN
BE Setr up item number 00 with the f or | 1
j . i
DATA )
B with 1110[ } key, display the data related to the selected item

numbar.
e LIOWN

B With the ( {3 ) or [ L) ) key, select the number 04.

MO SIET
B With the : 1 kev, check the motor parameter,

A _ )
B with the | Y key, return o the item No. display state.
MOBE ST
@ Using i.hei\ Vokey, switeh from the setting mode o the monitor
mode ., o

22

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



(2) Parameter Display

g 12

Motor Parameter

l!
L

]f -~ Motor Capacily
9L 30W (004 P)
20 50W  (BLOTHDP)
O30 H0W (0. 13HP)
020 200W (02711
O4: 400w (0.53H1)
087 700W (1.01HI%)

— - o Motor Type

0: X Series, 200V
1:% Series, 100V

Modification Index
;}L,” L(J Ib l( | {d%
= i 1,,,0,,.1 P L

A 1 v

- Modification No. {Hexadecimat display)

(ax 1654 0% 167+ 0% 16+d) =Y Specification No.

Mos. Corresponding to Alphabels
A0
=11
(]2
d==13
=14
IR
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2.4.8 AUTO TUNING

(1) Mode Setting in Auto Tuning

When user constant Cn-00 is set to 05, the system enters the auto
funing mode.
IPanel Display

R

SE}T]NG MODE Tu--» - ,,,,, e e et (

o

MACHINE RIGIDITY SELECTION MODE

K1 S\-}.i
MOBEISET { j &E
Note : Depressing [ J Key cancels the tuning
when tuning mode is executed. Ehl} E“‘; {;_} ;.I
- o I

TUNING MODE
TUNING COMPLETION

OR Eg
HODEISET
Fig.2.11 Auto Tuning Mode
Set up item nuember 00 with the key.

ATA
With fh@{ j key, display the data related to the selected item
nuimber.

WHE WK

BE With the LQJ or [ O ] key, select the number 05.

MOH

B With the {

T .
j kev, switch to the machine rigidity selection mode

or tuning mode.
. RATA . .
With the [ J key, relurn to the item No. display state.

j key, switch from the setting mode to the monitor

% Using the .{
mode.
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(7)) Machine Rigidity Selection

According to the machine rigidity, select the following:
1 :Low-speed Response
2 ‘Middle-speed Response
3 High-speed Response

Select 1, 2 or 3 with the {
MOLELSIET

With the (

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

BATA
BE wWith the [ } key, effect SVON / SVOFF changeover.

B The motor runs in the forward direction while the ( )
down. L

key is held

120N
B The motor runs in the reverse direction while the [ } key is held
down. M

Repeat B and BY several times and adiust the gain by changing the
value of user constanis Cn-04 (Speed Loop Gain) and Cn-05 (Speed
Loop Integration Time Constant).

With the tuning completion, return to the ([0

MODESET
When [ ] kev is depressed, the tuning mode is canceled.

Ol
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2.4.9 CHECK OF SOFTWARE VERSION

(1) Mode Setting in Software Versiorn Check
When user constant COn-00 is set to 06, the system enters the software
version check mode,

IPanel Display

’w < Rt
Y

SETTING WMODE

. ]

. s:jl{ [F"tl S|y
lj F u} [ !
R R B T Rl R R .
SOFTWARE VERSION
OE]SEY

Fig.2.12 Software Yersion Check Mode

uw DOWR
B Set up item pumber 00 with the [ (3 ) or { 3 ] key.

DATA
7 With 1]10(_ j key, display the data related to the selecied item
number.

B With Yhe(

DOW,
or ( L) ) key, select the number 05.

MODI ST
With the [ ) key, display the software version.

DATA

B With the ( } key, return to the item No. display siate.

B T T..: MORIBIY

B Using the ( | key, switch from the setting mode to the monitor
mode. R

— 26 .....
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(2) Software Version Display

oy e S —
l g::‘ i ] H
w RN
SN s s —
A
Software Version No.
Type
A Speed Controt
L"“ B: Pasitien Control
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2.5 MONITOR MODE

In this mode, the speed reference, torgue reference, and other data can
be observed on the digital operator.
Table 2.7 lists the data that can be monitored.

Table 2.7 Data Monitored

Monitor No. Date Monitored
00 Feedback Speed (r/min}
a1 | Speed Reference ‘ ' _ __kg‘r“/m'm)m
o2 Torque Reference " (%)
03 ] No. of Pulses from Phase-U edge '(uﬁ"hase%lj)*
04 | Electrical Angle - (deg)
05 Internal Status Bit Dispiay 1 (Refer to Table 2.8. )

t ot 1 I M
i > I} Ly dia] e
A o A - . S
MORITOR MODE MONITOR No. MONITOR DATA
INDICATION
Fig.2.13 Switch Functions in Monitor Mode
. LupL DOWN _
With th.eL ) or { 1 j key, select a desired monitor No.
o CATA.
With the[ key, initiate monitor display.
- DATA
e Using the [ key, return to the monitor No. selection staie.
. MODRISHT
With the [ } key, switch from the monitor mode to the abnormal

traceback mode.
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Table 2.8 Bit Indication of Monitor Mode Un-05 Internal Status

Rit NoJ Symbol Contents

Remarks

() |SVALM ]Servo Alarm
@ [DBON [Dynamic Braking
& DR Reverse Run Mode

~ lreon Motor Runining
oy

CLY Current | imit

(Motor speed is TGON level or higher)

Select by selting of bit 4

~tof user constant Cn-01,

@ |V-CMP |Speed Agreed

"© [MSON_ [Mode Switch ON
) Forward Current Limit

Reverse Current Limit

Motor unde__[ Present Condition
Phase A

Phase B
Phase Cc

7 Phase U

) Phase-V
Phase - W

2nital encoder only

lservo ON

17 Operatlcm !npuf

’ Rotatnglrectlon!n;)uL by lvxternal Getimg Speead
J(ON at _reverse, OFF at forward)

Select by setting of bit
A or B of user constant
Cn-01 or bit 2 of user
constant Cn-02.

-J’ofward lemng Prohlbit Input.
] Reverse Pr
SEN Smﬂal Input

Absolute encoder only
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2.6 FAULT TRACEBACK MGDE

In this mode, information on past fault occurrences can be 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 {o Table 2.9,

Fig. 2. 14 Faull Traceback Mode

B 1 BOWN
B With the { {3 Jyor{ O Jkey, increase or decrease the fault

occurrence number, The fault information related to the selected
number 1s then displaved, {The higher the fault occurrence number,
the older the fault occurrence, )

MODE ST

B With the [_

11
}key, switch from the fault iraceback mode to the

status display mode,
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Table 2.9 Ervor Displays With Digital Operator and Traceback Data

Digital Operator
(Traceback Data

Detection

Remarks

g o

‘nrodcr Data Error

3 :P_‘ar_amcter Seitlng
Overcurrent

Bl{_nakciown _—

OV{‘I’I un

P/\— P{J mase Dr;conn

Not.

Slgnai i ine.

i l'eedbaci Ove:qmcd
Overspeed Reference }nm
3 chrimd

e input Rcad

P(,I ‘;conucrtaon }

ncoder Battery Alarm
Encoder /\bqolute Frror

Encoder Ovcz%peod

fncoder Backug Alarm

Encoder Check sum Error

H’OI'

tion of PG

I Detected at. 110% of |

Oﬂly when abso Lte

) Only when i) |)l1. absolutc em.

B Only when _absgﬁgte_encgder is used,

Ccntmuous oven Ioa(i

Only when ¥? >|1 abm ute encoder
is uscd

) Omy wheﬂ 1? blt
15 used

is used

) Only when 12~ btt absolute enco er

1** usecj

Onlv when 12- bli. 3i)qclu1e c\ncoder' ’
fisuse.d

)Il(ablet /\Iarm

Di

)pe:aior Transmission Error !

Digital operator error

“Ipigital Operator Transmission Error 7 |Not detected as traceback data.

Artisan Technology Group - Quality Instrumentation .
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3. OPERATION METHOD FOR SERVOPACK SGD -
FOR POSITION CONTROL

This section explains the operation method when SERVOPACK {type
SGI) for position conirel is operated using a mount type digital
operalor.

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 OPR-
RATOR"(p.33).

Notes:

1. The digital aperator constant setup data retained even alter the power is fuwmed off.

2. Even il the power is turned off alter abnormal occurrence, the abnormal data are retained in
memery. Therefore, it is possible to check the abnormal data after the power is turned
back on.

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

5»i?/lGiT . 7BEGMENT LED

KEYS —

PO34.

549180

Fig. 3.1 DIGITAL OPERATOR (MOUNT TYPE)

32
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3.2 FUNCTION OF DIGITAL OPERATOR

Table 3.1 shows the digital operator

play mode prevails when contrel power is turned ON.

MOI
mode, use [

j key

as shown in Fig.3.2

Tabte 3.1 Digital Operator Functions

T

functions. Note that the status dis~-
o change the

Mode

Function

Various State indications
+» Base Block
- On Operation

L

Status Indication
Mode

. Opara 1bn (JOC:) “from d
Setting Mode

+ Check of Motor Parameters
« Auto Tuning

s Monitoring
» Speed

+ Terque Reference
Monitor Mode
« Llectrical Angle

- interior Status Bit

“Faul Traceback F!i i m'
ndication Mode auft Histoy

k of Software Nersion .

« Clearing Fault Traceback Data

. Number of Pulses from Origin {Phase- U3

. Reference Puise Speed Indication

- Speed Reference (At external setting speed control}

{Sec Par.3.3)

(See Par.
{See Par, 3
{See Per.
(See Par

{See Par,3.9)

{See Par.3.6)

Supply ON

['*Ec??ﬁ?ﬁ&f&é?"”}

l Stale Indication Made l

B0 [T

RS

Made

Setling

MO ESET

I fonitor Mode

METSEE

[ Fauly Traceback

Fig.3.2 Mode
=33
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3.3 STATUS INDICATION MODE

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

contents. Table 3,3 shows the codes and conditions.
P W

. N P01
[(}j( 0 )0 Alarm reset switch

MODESIT
/

{ © Changes state indication mode into setting mode.
Panel Display
TGON (CURRENT LIMIT DETECTION)

POSITIONING COMPLETION
REFERENCE PULSE INPUT

§ §

m@ ng |
N—

POWER SUPPLY ON CODE

# O TGON or current Hmit detection is displaved according to bit 4 of user constant Cn-01.

Fig.3.3 Status Indication
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3.3 STATUS

INDICATION MODE (Cont’ d)

Table 3.2 Bit Data Contents

Bit Data

Contents

Remarks

Power Supply ON |

B3

Positioning
{)ompletlon

TGON

Curreﬂt % |m§17
D 1

Ref'erence
Pulse Input

I’I

Light goes ¢ ver supply ON

Light goes ON with base block, and goes OFF
WJth servo ON

_ighttums ON whcn Iag pu!ses of error ccnmter
reach the position completion width range set

in user ronsiant Cn- lB

Light goes ON with motor roiatmg '-:peed h|gher

than TGON ievel

Lught goes ON when ‘forque reference reqches

the torque limit value,

Light goes ON at reference puise inmput.

Selected by bit 4 of
user constant Cn-01.

Table 3.3 Codes and Status

Code Condition
bb Base Block
'_w—' ...Un Operat,oﬁ e
- Fa .’; Vf' (;rwclrd Runn;ng .'"rohibnted N
m:nL Reverse Running Prohibited
! :-%:S QZLTS?L?)?@ 3.10.
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3.4 SETTING MODE

In this mode, the following operations can be performed.

&ser constant setup and monitor

&Jog operations from the digital operator
@O ffset adjustment

@ ault traceback data clearing

@Check of motor parameters

® Auto funing

B Checl of software version

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

BLINK
Panel Display //
........ , Ay
- L
I o
Fig.3.4 User Constant Setting
‘ _ A POWR
Set up the item number with the ({3 Jor (1) Jkey.

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

A With the 1 key, display the data related to the selected item
number.

DN
- ( Il J key, set up the data. (The same operation

as stated in BB )
While the key is held down, the numerical value increases or decreases
successively by one.
MO SET
7§ Retain the data with the [ j key.

as needed,

i Repeat steps 8 through
BATA
] key, return to the item No. display state.

B With the (

N
£

. i
Usging the ¢

mode.

{
) key, swiich from the setting mode to the monitor

- 36
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1 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 Cn-27 (Constant Setting) List

=T t N
User . . Lower| Lipper [Setting Prior
constant Symbol Name Unit timit | Limit | to Shipping Remarks
Cn-04 | LOOPHZ | Speed Loop Gain Hz P 2000
5 % Cn-05 | PITIME Speed Loop Integratlon s 3 1 10000
e — — S —
&2} cn-1a|POSEN | 500
3 cn-icBAISLY |Bias | 0 | 450
Gt G0 100 .
gMGTBQ Emergency | Stop Torquc 0 Max. Torque Max Torque
P I“_orgvafd Runnmg Torque % 0 iMax, Torque!Max. Torque
o S SRV PRSP, - R ———
‘E % 0 |Max. Torqueldax. Torque
O -, |Yorque Reference Filter -
g Cn-17 1 TRQFIL Time CGnc;tdﬂt 100;15 0 250 4
2 S S
8 {ca-1a oL l}“orward ‘External Current % ¢ IMaw Torqel 100
S S ok In}lt S PRSI NPNRISHEESTIN ISP e
Cn- 19 CLMIR Eeverse i‘xternal Curront % 0 iy Toe, 300
Cn-26 ACCTMF ‘| Pecel Time Lons*lant 0.1ms ¢ 640 0
%
_‘@ Cn-27 |FFFILT ’rﬁ‘ffr Forward Reference i 1o, 0| 640 0
5 Cn OB TGONLV Zero- specd leve
1 -Delay Time From B . )
g Cri-12 | BRKTIM |Reference to SVOF 3 10ms 0 50 0
= ) ST N D
Srake Timing at Mot Rotati
§ Cn-15 ]BHKSPD r&éed‘ﬁ‘e’i}éﬁ at “tn?.r?f brgko “")’ rfmin 0 |Max. Smed] 100
' g i i Motor Rotati )
Cn-16 1 BRIKWAI | ¢ waiting ilm,a!'ron? g{/OP( oy 10ms 10 100 50
brake referc'nce output
3l ALY e ”“‘9@
2{3 *UE) Cn-11° PULSNO Numbor of [ncoder Pu!ses Dulqeq/rcv ! !
Gl I e ue
E @1 Cn-24 | RATB Flectromlc Gear Ratic 1 65535 4 0.01%
3 8 ... o] B f
G lcn-os|pata (E logssss L1 (100
{ denominator)
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Table 3.4 User Constants Cn-04 through Cn-27 {Constant Seiting) List (Cont’ d)

7
13

User J

. lower| Upper [Setiing Prior :
constant | Symbol Name Unit Limit {  Lionit {0 Shippig Remarls
e b Mode Switch I
O 0CIRAVSW Torque Reference) 16| O e T 200
Crr- OD|REFMSW (Ms%ii e e r/min 0 {Mar. Sped| 0
n A Mode Swiltch ﬁ(Motor 0
< Cn-0E ACCMSW Acceleration Detection) 10(r/min)/s| © 3000 0
wil . I Mode Switch- ‘ Reference IR U
§ EﬁvOF i:RPMSW {Lag Puise) Unit 0 18000 10
% | Cn-10 JOGSPD |JOG Speed r/min 0 [Max. Speed! 500
& [cn-1BlcoINLY |Position Comletion Width| [cree"®® |1 | 250 7
Cn- 1E JOVERLY |Overflow L eterioe | 11 32767 | 1024
 Cn-1F ISPEEDL |1st Speed |/ sy 0 Mo Speed| 100
Cn-20 |SPEED?Z |2nd Speed _|r/min 0 |Max. Speed| 200
Cri-21 SPEED3 {3rd Speed r/min 0 IMax, Speedi 300
Notes:

1. Do noi adjust the factory setting value. When adjusted, normal operation dees not Ixe

performad.

2 () 43 s ?9 U_\:_{X]Ji) -
T Cn2A (RATAYT

38
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3.4.2 USER CONSTANT (MEMORY SWITCH) SETUP
AND MONITOR (Cn-01 to Cn-02)

User constants Cn-01 and Cn02 can he sef up or monitored as memory
switch bits, The procedures for ttemr number setup and data display are
the same as indicated in Par.3.4.1 B and &

Panel Display

LIGHTS AT ON

BIT Mo
e f0 AB G4 20

l SETTING BIT No.

Fig.3.5 Bit Data Display

L BURN
W with the [ ©y j or (L1 ] kev, enter the setup memory switch hit No.

at the far right end of the panel.

MO

2 With the {

1
Pkey, set the memory switch to ON or OF).

‘The

panel indication comes on when the switch is ON, and goes off
when the switch g OFIF.
Repeat steps BB and B as needad.
AN
8 Retain the data with the { 1 key.

'.[)*\'["_"\_'_
B With the ( } key, return to the item No. display state.

MOIH ST
i Using l’he( ) key, switch from the setting mode to the monitor

maode.

Table 3.5 shows memory switches of user constant Cn-01, and Table 3.6
those of user constant Cn-0%.

39
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Table 3.5 User Constant Cn-01 (Memory Switch)

Selection | Bit No. | Setting Conditions Standard
o 0 |Servo ON/ OFF by external input (SV-ON). 0
1 The servo is ON at all times.
1 Do not adjust.
Sequence ! 0.
input 5 0 [ The P-OT signal prohibits forward running. 0
Selection i forward running is permitted at all times.
3 0 The M-OQ1 signal penmits reverse running, 0
1 Reverse running is permiited at all times.
8‘:@:‘;3’;"@ o I_signal is used as a signal outplt when rotating is detected.
Signal 4 {TGON) 0
((Iq}](a;gfi\le?ver 1 TEON signal i used as a signal when current limit is detected.,
ng}g&‘;gfy"f (G | Maintains the servo alanm status at momentary power loss reset.
l_)g;"se" i] | | Releases the servo alarm status automatically at momentary power 0
Resst loss reset.
0 <DB stop>
s The dynamic brake stops the motor. 0
1 < Coasting to a stop>>
The motor is freed and brought 1o a stop.
0 <DB OFF after DB stop>
7 The dynamic brake s fumed OFF after the motor is stopped. :
1 < DB continuously ON after DB stop =
Abnormal The dynamic brake remains activated after the motor is stopped.
StOD i 0 The overtravel state stop method apgrees with bit G.
Selection
8 < Overtrave! zero speed stop > [
i In the overtravel state, the mctor is stopped atl the torgue setling
defined by user constant Cn-06.
Netet| In the overtravel state, base blocking (BB} is implemented after xero
9 speed stop. 0
1 in the overtravel state, zero clamping is effected afler zero speed
stop.
Pos{tion Clears.
Deviation at A b 0
Base Biocking 1 Does not clear,
Mode The moede switch function is provided. The mode switch aperation
0 TR
Switch B aprees with bit C and D, 0
Function 1 The mode switch function is nol provided.
040 < Tarque reference >
Note? Based on the forque reference level defined by user constant Cn-0C.
. < Speed reference >
Mode D-Ci0- Based on the speed reference level defined by user constant Cn-0D,
Switch : 00
Solecti 1-0 < Acceleration >
ection Rased on the acccleration level defined by user constant Cn-0F.
11 < Deviation pulse>
Based on the deviation pulse level defined by user constant Cn-0F.
Encoder (¢ |incremenial encoder 0
Selection 1 | Absolute encoder
o noi change, 0

Notes: 1. Selects the state prevailing when the zero speed stop method has been selected for
the overtravel state (bit 8}.
2. Selects the mode swilch operating condition. When the mode switch operates, the
speed control made changes from P+l controf to P conirel.

- d O -
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Table 3.6 User Constani Cn-02 {Memory Switch) List

Selection |Bit NoiSetting Description Standard
gg‘{g;fgn 0 0 jcCW:Forward Runping o o o
Mode i CW'Forward Ruznning o
Egszlﬁt?on V(Aﬂ]so 0 Horme position error s detected. o I
Error Maskjpg onyy 1 | Home positien error is not detected.

Contoc o |G o PO
F“;eofg;ence 2 1 Contact inputs P- wnd NGLL are used as speed input reference seloction 0
(tsl o Sud speed) Signdlb
o S;»gni Pulse _ )
Reference +cow o
Pulse 3.4.5 lha e- A+ Phase - B(x1) 000
Mode T ?) .. e
| Phase- A+ Phase -B(x4) )
gg&gg&m{ 6 ) _Torque monitor (0. oV/100%) ) ) - 0

{(TRQ-M) Speed reference momtor (O 5\}/10{)0 /min)

V%&?aﬂég:wer 7 Speed monitor (0. oV/1DOO I/mm) o 0

(VTG-M) Lag pulse monitor (3V/100 pulses)

Spare 8.9 Do not adjust. 0
Deviation 0 Solid (High level signalﬂy
gﬁ.;l;"rw A 1 (jl'f"ferentdai {Risiny edge) ) 0
B 00 not adjust. T o
C i Dn not adjust. o
Reference o 0 Normai operatlon T T e
E;i,us;-sm D l | Reverse operation _.O
Maonitor o (‘han{,c; the value o{ Iaf: pulse momior output level to 3V/100 refcmnco
Output £ | unit. .
tevel Changes the value of lag puise monitor output Eove! to SVHOGOO referen(e
Changeover 1 unit.
T F DO n()‘ Chdn(]l.. ) o T “0
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3.4.3 DIGITAL OPERATOR JOG OPERATION
MODE SELECTION AND OPERATING PROCEDURE

(1) Digital Operator Jog Operation Mode Seiection

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

Panel Display

] [ =

J

SETTING MODL

ITEM No.

MODEISET

ore P2

1 Bl [z

Digital Operator Jog Operation Mode Display

Fig.2.4 Digital Operator Jog Operation Mode

- BN
Select the item number 00 with the ( :
BATA
Z With the ( ] key, display the data related to the selected item
number.
S BOWR

With the ( s ] ()rg ) key, select the number 00.

M
£l With the [} key, twin ON or OFF the monitor panel jog

operation mode.

LI
B With the [ Y key, return to the ilem No. display state,

S

b key, switch from the selting mode to the monitor

B Using ¢ :

mocde.

AR
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(2) Digital Operator Jog Operation Procedure

For speed reference adjustment, use user constant Cn-10 (see Table 3.4) .
DATA N _
B With the { j kev, effect SVON / SVOIT changeover.

ure

B The motor runs in the forward direction while the (

) key is held
down.

W
Bl The motor runs in the reverse direction while the (I ) key is held
down.

,/13‘
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



3.4.4 CLEARING FAULT TRACEBACK DATA

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

o (1] 3]
"l I I T O P T ) N e B I B U B e TR
) =l T el [ A
—— T \l‘L’.:_r.,';'I'_‘/ T N R P
SETTING MODE ' ODESET DATA
4
{TEM No. !“
! Clearing Fault Traceback Data l

Fig.3.7 Clearing Fault Traceback Data

A BN

BB Select the item number 00 with the (f}j or [Qj key.

DATA.
B With the ( jkey, display the data related to the selected item

nuin ber,

XNV

b
B} With the L‘[} or (@j kev, select the number 02.

OIS
B With the () key, clear fault traceback data and return to the

user constant Cn-00 data dispiay state.
DATA
[ With the ( j key, return to the item No. display state.

MOEE/SET

i Using the ( j key, switch from the setting mode to the monitor
mode.
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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

7 P _

USETTING MODE ﬁ _m*ﬁ J — 4 e

__n______.__.._m.ﬁ_ ; A
ITEM No. ; ‘] PATA

Iy ]
it it

=) [
ll i

MOTOR PARAMETER DISPLAY

\|(_)_LHI-‘$ET

wilml el (e
MODIFICATION NUMBER DISPLAY

MODIESED

Fig.3.8 Switch Functions in Motor Parameter Check

e 1)()\’\"\_‘
Set up item number 00 with the [ {} or k 3 )
DATA
7 With the( } key, display the data related to the selected item
number.

il DOWN

Bl With the ({7 Jor (( { ) key. select the number 04.

MODE/SET
) key, check the motor parameter.

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

M 11
[ Using the [ j key, switch from the setting mode to the monitor
mode.

__/15
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(2} Parameter Display

Motor Capacity
) 91 30W (0.
hZ: 50w {0,071 )
gl 100W (G, 131P)
20 200W (0, 27TP)
04 f(l(}W {0, 53HP)
18 7H0W {1 01HP)

Motor Parameter

OATII)

T

e ator Type

O reeeen X Series, 200V
Joeeees X Serigs, 100V

Modification Index
=) [l o] [e] [d]
!

U ———— Modification No. (Hexadecimal display)

a

(ax 163 4+-bx 167 +Cx {§+d) =Y Specification No.

Nos. Corresponding to Alphabets
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3.4.6 AUTO TUNING

{1) Mode Setting in Auto Tuning

When user constant Cn-00 is set to 05, the svstem enters the auto
tuning mode.

Panel Display EE

- ! rrrrrr --—l B S P . e ) ) e

) J H _3 o o

| ' R IEeY;
L O RERES
et - T T
SETTING MOBRE @—~ DATA ’
iTEM No

MACHINE RIGIDITY SELECTION MODE

MODE LT
4]

) ||

]

w;m!sn
MNote : Depressing !N j key cancels the tuning {7
when tuning mode is execuled. E !

L

TUNING COMPLETION TUNING MODE
ORr

Fig. 3.9 Auto Tuning Mode

up DO\\\
8 Set up the item number 00 with the ( j or ( 3 key.
AT AL
3 With 1:]'1(—3( ) key, display the data related to the selected item
number.
DOAYN
With. the ( Q j or[ I j key, select the number 05.

MO

§ With the [

j key, switch from the setting mode to the monitor

or tuning mode.
n DATA, , )
With the { ] key, return to the item No. display state.

Ryl

' .
I Using ihe (

kev, swich from the setting mode to the monitor

mode.

AT
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(2} Machine Rigidity Setection

According to the machine rigidity, select the following:
1 Low-speed Response
2 :Middle -spead Response
3 ‘High-speed Response

- kB D0

fE Select 1, 2 or 3 with the( 1 ) or [ 3 ) key.

MODEE
B With the [ ) key, switch to the tuning mode.

(3) Tuning

Sei up the maximum speed reference by user constant Cn-10 (See
Table 3.4).

j key, effect SVON / SVOFF changeover.

e
The motor runs in the forward direction while the [ ' } kev is held
down.

[ With the (

BEATN
B The motor runs in the reverse direction while the [ 11 } key is held
down. e

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

With the funing completion, retumn to the ?(}]I()}
MOD

When [

ST
] key is depressed, the tuning mode is canceled.
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3.4.7 CHECK OF SOFTWARE VERSION

(13 Mode Setting in Software Version Check

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

Panel Display
a
[ [N

e I
SETTING MODE

ITEM No.

SOFTWARL VERSION DISPLAY
MODE(SET

Fig. 3. 10 Software Version Check Mode

L _DOWN
Set up the item number 00 with the [ {3 Jor (o 1 key.
With the{ ] key, display the data related to the selected item
number.

L L IOWN,

B With the ( {r } or (Qj kev, select the number (6.

MODESETF

With the [ j key, display the software version.
o DATS. ‘ ‘
B With the { ] key, return to the item No. display state.

g v 1 MO, oF
@ Using the (
mode.

key, switch from the seiting mode to the monitor
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(2) Software Version Display

) A

i [ i
I IR, ‘
=0 =

— -

Software Version No.

Type
A Speed Control

B Positicn Controt

I

‘)0,,,,
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3.5 MONITOR MODE

In this mode, the speed reference, torque reference, and other data can
he 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)
01 Speed Reference (at external setting speed control} {¢/min)
02 Torque Reference RS2

- 03 No. of Pulses from Phase-U) Edge (PhaserUV)m

04 Electrical Angle (1/10des)
05 Internal Status Bit Display 1 (Refer to Table 3.8, 3
06 internal Status Bit Display 2 (Refer to Table 3.9.)
07 Speed Display of Reference Puise (r/min)‘
038 Position Deviation {Pulse)

b

| I | ST
MORITOR MODE MONITOR No,
INDICATION

Fig.3.11 Switch Functions in Monitor Mode

BDOWN
( iy! ] key, select a desired monitor No.

With the (

DATA,
With the [ ) key, initiate monitor display.

- DATA. ) i
B Using the ( j key, return to the monitor No. selection state.

MODISET

Yy With the ( _') key, switch from the monitor mode to the ahnormal

traceback mode.
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Tabie 3.8 Bit Indication of Monitor Mode Un-05 Internal Status

Bit NoJ Symbol Contents Remarks
@ |SVALM [Servo Alarm
@ |DBON |Dynamic Braking

@ IDIR Reverse Run Mode
Motor Running ) .
@ || 0N |iMotor speed is TGON level or higher) _|Select by seiting of user

) ; - ant Cn-01,
CLT Current Limit constant Cn-9

_® |COIN [Position Completion
© |[MSON [Mode Switch ON
} & ip-cL Forward Current Limit
® N-CL |Beverse Current Limit
& B-ON [Motor under Present Condition

B iPA Phase- A

e Phase-B
i |PC Phase-C

@ Py Phase- U ) ' Incremental encoder only
(l@) PV Phase-V incremental encoder onj:yi
B iPW Phase-W ' ) ___[Incremental encoder oﬁly

_(® [SVON [Servo ON
PICON IP Overation fnput
o DR Rotatiiié if)ifection inputvl‘)_y External Settiné Speed
J(ON at reverse, OFF at forward)
(18) P-QT  JForward Running Prohibit Irput
) (@ N-OF Re\-lérrse Running Préi'\ibii Input
% |NONE )

-1 Select by setting of bit: 2
of user constant Cn-02.
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Table 3.9 Bit indication of Monitor Mode Un-06 Internal Status

Symbael! Contents
CjPUL  qReference Pulse daput e
) ISIGN ”é-igr?,____lpgut o
G)CLR Deviatiﬂcr)h Counter Clear Input
@
to INONE
]

53~
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3.6 FAULT TRACEBACK MODE

In this mode, information on past fault occurrences can be 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,
7
L

refer to Table 3.10.
[ 1 I ] F"’! {’ ’
i

FAUL] TRACEBACK DATA
OCCURRENCE No.

Fig.3.12 Fault Traceback Mode

])t)\\\

Bl With 1110({}]():‘ ]key increase  or decrease the faulf

occurrence number, The fault information reiated to the selecte.
number is then displaved. (The higher the fault occurrence number,
the older the fault occurrence, )

MODESIT

B With the () key, switch from the fault traceback mode to the

status display mode,
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Table 3.10 Error Displays with Digital Operator and Traceback Data

Digital Operator L
(Traceback Data Detection Remarks
A, OO |Absolute Encoder Data Error Oniy when absoluie

Overcurrent
BN Overflow

Feedbark Overspoed
Overc,peed Reference in

Momentary overload

Con‘nnuous overload
absolute encoder i

- Only whc.n 17-bit absolute encoder

oe Overload R
. 80 Encoder Error

S Encoder Backup Alarm s used.

Aoes !Aélnoode:Check Sum Error gnEf;gihen" ]2 b't absoiuto encode{

o g Encoder Battery Alarn o Ic;nlijys(gcvihéﬁ"'i"é"?'iii{'5"5551Liéé”éﬁEci&é}';":

o J' Frcoder Absolute 7 gtﬁLysev(\;hen 12 - bit absolute encoderrw
overrn R e

-I5A~ PG- phase disconnection of PG
Ssgnai Line

e FC D;scoﬂneciion

Digital Operator Transmission Eror 1| Digital operator error
7 |Digital Operator Transmission Error 2§ Not detected as traceback data.

w DB
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APPENDIX 1 SGD USER CONSTANT LIST FOR SPEED
CONTROL (TORQUE CONTROL)

Table 1.1 User-setup User Constant for Speed {Torgue) Control Memorandam

User Constant| ~oo.__ Standard Setting / Date
it No.l Contents \w'“““*»--rﬁ.gﬁa“geCmmm
_0_[SV-ON Mask 0
! ISEN Signal Mask 0 i
2 |P-OT Mask [
3 IN-OT Mask {0 )
4 {TGON Signal Changeover 0
Hreatment of Momentary Power 0
% lioss Reset
. 6 |Coasting to a Stop / DB Stop 0 B
En-01™5" 158 ON / OFF after Stop Ul
8 |OT Zero Speed Stop 0
% lero Clamp after OT Stop 0
A
B Control Mode Selection 0
C . .
R Mode Switch Selection 0
| E_JEncoder Sefection | 0
0 [Reverse Rotation Modg Oy i1 ~
Cn-02 1 qtlome Position Error Mask ) ]
2 |Contact Reference Mode 0

- 56 e
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Table 1.1 User-setup User Constant for Speed (Torgue}
Control Memorandam (Cont' d)

User e Standard Setting { Date
_ RS f Cha Current
Constent]  Contents -~ QT LAANEE
Cn-03 | Specd Reference Gain o [(r/rain} vl 500 )
Cre-04 | Spced Loop Gain 2 80
Cn - 08 ] Spead Loop Integral Txme Constant ) {ms) 20 )
Cn-06| ey Soptome 01 dowel | e
Cn-07 ¢ Soft Start Tk ( Accclemnon) ) tms] 0
Cn-08 Forward Torque L:mat o i _ e
Wax.
Torquel ]
Cn —OA LiL Froquency. I)mdang Rat:e Semng . LP[R} B 2048 e b
Cn -0BY Zero-speed Lewl ) lrfmml 201 B .
1% 200 N -~ - N
13 N T e

i} Lr!manl
[r;‘min]
Agi]

o N I I
[ F/rind

] ims] 1 ]
cn-17 quu._ Reference Fiter Canstant Eus] 4

Ionvard [xtcrnal C

Sosition Loop (‘am ]

IF Ist Spee,d

3rd S;md
Cn-22 Speed Aguxd Swgua& Oumut Wldih
Cr - 23 § Soft Start Time (D*celerahon)

Naote:
User constants Cn-113, -1C, -1D and -1 are not used. Do not adjust them.
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APPENDIX 2 SGD USER CONSTANT LIST FOR POSITION

Table 2.1 User-setup User Constant for Position Control Memorandam

User Constant

| Contents --.0f Chenge

B Standard Sett:ng { Date

o

trent

Sv- ON Mask

Not Used (Do not abjust)

P-QT Mask

N-OT Mask

TGON ngnai Changeover

(5]

Treatment of Momentary Power
Loss Reset

Coastmg to a Stop/DB Stop

Cn-01]

DB ON/ OFF after Stop

QT Zero §peed Stop

Zero Clamp after OT Stop

I iwltoi~|o

{Base Blocking

Position Daviation Ciear at

]
O jojoli—-iol © o oiocio|o

Mode Switch Function With or
Withou'_@___‘

Mode Swilch Selection

Encoder Selection

Reverse Rotation Mode

Homea Position Error Mask

Contact Reference Mode

Cn-02

Reference Pulse Mode

ﬁior used.

Not used

Mot Used (Do not abjust)

Deviation Counter Clear

Not Used (Do not abjust)

00 olrlo eivio o s wiv ~olmo ol @

Reference Pulse Reversal

Fri

Monitor Output Level (,hangeover‘
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Table 2.1 User-setup User Constant for Position
Controt Memorandam {Cont’ d)

User &‘Hxik‘a_istﬂdard Setting / Date et
Constant | Contents ——._of Changy
Cn -04 1 Speed Loop Gain fHz} 80
Cn-0h | Speed Loop Integral Time Constant {ms] 20
Cn -06 | Emergency Stop Teraue [%] ?:?@e
Cn - 08 | Forward Torque Linit %1 %@
Cn-09 | Reverse Torque Limit L3 [
Cn-0A} PG Frequency Dividing Ratio Setting {P/R] 2048
Cn-0B| Zero-speed Level [+/min] 20
Chn - 0] Mode Switch { Tarque Reference} %1 200
Cn - 00| Mode Switeh {Speed Reference) (r/emin] 0
Cn -OF | Mode Switch (Motor Accekration Detection) [10(r/min)/s] 1] B
E}n - OF ¥ Mode Switch (Deviation Pulse} {r/min] 10
Cn - 10| JOG Speed {/min} 500
Cn- 11 | Number of Encoder Pulses [P/R] 2048
©n-12 | pelay Time from Brake Reference to SVOFF {10ms] ]
Crn- 151 Brake Timing Speed Erimin) 100 ]
bn « 16 | Brake Timing Time {ms3 ]
Ch - §7 { Torque Reference Filter Time Constant [wsl 4 o
Cn - 18 | Forward Extemal Current Limit [%3 100
Cn - 19 | Reverse External Curcent Limit (%1 100
Cni- 1A] Position Loop Gain f1/81 40
Cn - 1B Position Completion Width [Reference Unit} 7
Cn-1C| Bias [rfmin) 0
Cn - 1D feed Forward %] 0 -
Cn- 1E§ Overfiow [ %256 Reference Unit}} 1024
Cn- 1F | !stSpeed {r/min] 100
Cn-20 | 2nd Speed [rimmind 200
Cn-21] 3rd Speed [r/min] 300
En - 24 { Etectronic Gear {Mclecule} i
Cri- 25 | Erectronic Gear {Denominator) 1
Cn - 26 | Reference Pulse Accei/Decel Time Constant  {ms) 0
Cr - 27 | Feed forward Reference Filter [ms] 0
Note:

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

— 59m.
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