Panasonic

All Digital Servo
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Operation Manual’

(Photo shows MSDO23AIXE.)

Thank you for purchasing our Panasonic All Digital AC Servo Driver, MSD Series.

¥rong handling or use may result in unexpected accident, shorten the service life

or deteriorate the performance, so please read this manual carefully for correct

handling.

Please keep this manual carefully for later use.

Please be sure to deliver this manual to an end user.

This manual is subject to change for improvement of contents.

This manual bears both SI unit system (international unit) and conventional unit.
(The real product may bear only conventional unit in some cases. )
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1—1 After opening the package

- Please check the followings:
{1) Right model No.?
(2) Any damage during the transportation?

If you find any damage, please contact to your dealer/distributor

+ Folloving shows how to read the model No. and its symbols:

10

1 z 8 4 5 6 7 & 9
@@EZEZE

AC Servo driver | : ]:_Succeeding series (A~2)
MSD series e.g. E — English version
Design sequence (1,2,3~)
Output of the Rotary encoder spec
applicable motor e. g. :A—Incremental 2500PB/r
e.g: 3 — 30% 10-1ead-wires
5A —  H0¥ C—Absolute 2048P/r
61 - 100¥ Power source specs.
l | ) e.g.:1=1¢ 100V
08 750¥ 3—=3¢ 200V
1—-2 Confirmation of the applicable motor

This driver is designed to be used with Panasonic AC servo motor. Please refer to the
following table for the correct combination of the driver and the motor, and make sure
that the number of the encoder pulses matches each other.

. Suffix ' Applicable motor
Model No. of driver| of -
driver Sﬁg}es Hodel No. Input(ggltage Rategwgutput §?89gg£d?3}?gg)
MSD3A1A1XE A MSH3AZA%xx 1007200 30 2500P/r
MSD5A1AIXE A HSH5AZAXK 100/260 50 2500P/r
¥SDO11A1XE A HSHMOI1A%x 100 100 © 2500P/r
MSDOZ1AIXE B MSHOZ 1A% 100 200 2500P/r
MSDO41A1XE C USHO4AT A% 100 400 2500P/r
MSD3A3ALIXE A MSH MSHIAZA%X 100/200 30 2500P/r
HSD5A3AIXE A NSHHAZA®X 100/200 50 2500P/r
MSDO13A1XE A HSMO12A%x 200 100 2500P/r
HSDO23A1XE A MSHO22A%x 200 200 2500P/r
NSDO43A1XE C HSNO042A%x 200 400 2500P/r
HSDOB3AIXE C HSHOBZA%x 200 750 2500P/r

Please refer to section 12. "Dimensios” for the suffix.



Mounting plate
(Refer to Section 4, 12)

Display LED (6-figure)

(Refer to Section 10-1)

: To change data/select the parameter

Switch for selection display or m

execution display (Refer to Section 10-1) |

- Svitch for mode selection |MODE

(Refer to Section 10-1)

Terminal hoard (Refer to Section 5-1-1)
R, 8, T : Power input

[P

\‘\3 ' "y )

P. B : For additional regenerative resister
U, V, ¥ : For motor connection
E : Grounding

Connector CN SIG (Refer to Section 5-1-3)

For rotary encoder connection

Connector CN I/F (Refer to Section 5-1-2)

For signal connection

/, L)
=

i e f

/%

Z/'?

Check pin

(Refer to Section 6-1-4)
IM : Torque monitor signal
SP : Speed monitor signal
G : Ground

Connector CN SER (Refer to Section 5-1-4, 10-2)

For computer connection



3—1 Caution for safety

(B

(2)

(3

(4)

(5)

(63

Even after the power is turned off. inside of the circuit is still charged with
high voltage for a while. If yon want to touch the terminals of the terminal board,
or inside of the driver, please turn off the main power externally and wait for

5 mip Or more.

Even when the servo motor is off, do not touch the output terminals for motor
(8, V., and ¥) because high voltage is applied to them while power is on or for sone
time after power is off.

Since a high frequency switching current runs through the servo motor., and a leakage
current is relatively high, please ground together the grounding termigal-(E) and
the motor grounding terminal (E) without fail. Also ground the machine as well.

We recommend you to ground with 100Q or less, ¢ 1.6mm or more for prevention of an
electric shock and mulfunction.

Please keep enough distance from the motor and the machine when you turn on the power.
¥hile you do not use the motor and the machine for a long time, please turn off power.

Please put on the cover to the terminal board for pfevention of an electric shock
wvhile using the driver.

Panasonic driver is designed and manufactured through the highest quality control
however, unexpectedly higher external noise or application of high static electricity,
or wrong vwire connection may cause a misoperation. Please pay extra attention for
the safety of your machine.

)

Please use a Non-Fuse Breaker as per the wiring example of section 5-1-1.




3—-2

(1

(2)

In order to use the driver properly

Since a misuse of the driver may leads to a wrong operation, or may damage the
driver in the worst case. please carefully read the following cautions operation.

Please keep and refer to this manual anytime you encounter questions.

@ Please do not apply a higher voltage than the rating to the power input terminals

(R, S, T).
Also please do not input the power to other terminals than the power input
terminals (R, S, T) in any case. Please refer to section 5-1-1 for wiring.

@ Please connect the output terminal for the motor (U, V. ¥) correctly.

If you connect the terminal for ground, driver get damaged,

@ Input power side is capacitor input type. ¥hen you turn on the power, a high

charge current runs and you may see the great voltage drop. ¥e recommend you to
have an independent power supply for the driver. : -

@ Refer to section 5-2 for the capacity of the pover supply.

® Please install the driver at ambient temperature of 0°C ~ +50°C. If the

temperature exceeds this, it may cause malfunction or damage to the driver.

® W¥hen you perform a dieleciric strength test, or megger test to an external

circuit, please pull out all terminals of the driver so that no test voltage may
be applied to the driver.

Please do not operate the driver under overcapacity conditions (such as
continuous overcurrent operation).

¥hen power is turned off, please keep an interval about 5 to 10 seconds before
you turn it on again.

If this interval is too short, the system may not start up normally because its
internal circuit is not initialized.

If you use a leakage current breaker, please use that for the "Inverter” which
vithstands high frequency.
WMM‘\MAAMMM

Caution HSD.series

Life of the driver is greatly
affected by ambient temperature.
Please arrange the installing Measuring point Measuring point
condition so that the temperature S5cm - < <—> - bcm

may not exceeds the permissible ’
temperature range. Please check
the ambient temperature at the

marked point. j:Scm

Max. temperature : 450°C + Measuring point




Notes 1in

4—1

transportatio n: and handling

B Please handle the unit carefully in transportation avoiding damage to the driver.
M Do not apply excessive power to the resin case of the driver in handling.

4—2 Installation place

Ml Vertical type.
Please place the upnit vertically, and

keep space for ventilation around.

Straight up

< In installing the unit, secure it tight
vith screws or belts avoiding stress on
the driver itself such as bend or

torsion.
O Use a mounting screv or bholt sized M4

or M5.

B Avoid a place of high temperature or
humidity, or atmosphere containing a lot
of dirt, dust., ferrous powder. or chip.

M Choose a place of ambient temperature
0°C to +50°C.

B Please avoid

& place exposed to direct
sunlight. \

B Choose a place free from corrosive gas
and grinding liquid.
N

. .\le\
08>
c,of

M The unit is not water-proof.
Do not use the unit outside.

M Choose a place free from vibration.
Do not use the unit continuously on &

resonance point.

4.9n/s* (0.56) %
or below

o
‘A




o—1

Caution on wiring

5-1-1 Wiring to [Terminal board]|

(1
(2)

(3>

(4)

(5

(6>

(D

(8)

(9

(10)

(1D

(12)

Please make wiring per Fig. 1, "Wiring example to the terminal bhoard”.
Please refer to the list of recommended wiring-related equipment in section 5-2.

Please avoid a reverse connection between the main power input terminals (R, S, T
and the motor output terminals (U, VY, ¥).

Please avoid grounding the output terminals (U, V, ¥) of the motor, or shorting them
each other. '

Please do not connect anything to the terminals, P and B. Also do not touch these
terminals since a high voltage is applied.

For use where regenerative energy absorbing ability is insufficient provided by
simple incorporated regenerative resistor, please consult the store where you
purchased the unit.

Please match colors of the motor leads to the corresponding motor output terminals
(U, V. ¥). Please note that, unlike the induction motors, you cannot reverse the
rotational direction by changing 3-phase.

Please use the pre-insulated, solderless, crimp-on terminals when you connect to the
terminals on the terminal board.

Please securely ground the motor’s ground terminal (E) and the driver’'s ground

terminal (E), and ground them together with the noise filter's ground terminal.
We also recommend you to ground your machine itself. Please ground with ground
resistance of 10082 or less, and ¢ 1.6me or more.

After finishing wiring to the terminal board, please put on the terminal cover to
avoid an accidental electrical shock.

If you use a magnetic contactor, relay, coil, or motor with a brake, please install
a surge absorbing circuit between coils or contacts, or brake windings.

Please install a Non-Fuse Breaker and shut off the power externally in case of
emergency. '

Please install a noise filter to reduce a RF1 and prevent any malfunction.
(Example: LF-200 or 300 series made by Tokin Inc.)



ON
OFF

1 ‘ @
O_‘ -

MC—~—

d I ] .'
EEQ, Surge absorber

Inside:_ of dri ver—l

1

Single phase 1G0Y

3-phase 200V
(depending on model)

Power input |

|
|
|
|
|
|

Noise filter

i
R
S
T
NC}/_ )
B
U
\
W

g_j

Connector NC&
- Red 1 ' .
Phite or | | I
Yeliow > Connection to.
Black 3 motor I
T Green 4 \ Frame ground ! -
-_— ! !
\/ E 172159~ 1 | ]
{AMP Japan) .__.__ . .. .
Hotor 172167~ 1
L { AMP Japan)

Fig. 1. ¥iring example to the terminal board



b—-1-2 Wi

ring t

o [Connect

{1) Please make wiring per Fig. 2,
"Wiring example to connector, CN I/F".
On the pin arrangement of CN I/F,
refer to section 13-1.

(2)

Please prepare a power supply for a

control signal with DC1Z2-24¥, used for
external control connected between
COM + and COM -.

(3

Please shorten the wiring of the driver

and other equipment as much as possible
(3 m or shorter).

(4

Please separate this wiring from the

power lines (R, S, T, U, V, ¥, E), as
much as possible (30 cm or more).
Please avoid passing both wires into
the same duct or binding them together.

(5

Please do not apply more than DC 24V,

50mA, to each terminal of the control
output (S-RDY, ALM, COIN), or avoid

applving reverse polarity.

This may

cause damage to the driver.

(6)

If vou directly drive a relay with the

control output terminals, please install
a diode in parallel with the relay as
If you do not install a

Fig. 2 shows.

or CN [/F]|
11 reomt
Devintion counter clear W"g-[_flgt st ST 0N 13 cL
Irhibit at St open =}
Pelse Input ishibit] I NH
Servc on input Servg)o%ﬂ s i2 SRY-0ON
; Zero clamp at 5§ open 10 ZEROSPD
fero-spood clasp Select the 2nd mode a1 SY open 32
Conlrot sode contral ——=C-M0O0E
Alsra clear at ST ON 31
Alara clear 00 A-CLR
Inrhibit st ST open 30
CCT rotation inhibit ‘ CCwL
Inhibit et 5T open 29
CY rotation inkibit 3 CHWL
50mA MAX
Servo ready output 27
E’ ):I—— S-RDY
—::—1 ;,054\' Servo alara ouipul 26 PRy
Positioning ead L%_
Arcival speed signal 25
- LQ‘_F- COIN
Bitom-
AN26LS3) eqeivalent
Pulsc input _Em:g puLs B
PULS A
i1
B
Signal inpul :XED: sicn B
2
—l}: ™ sIGN A
(B}
ANZELSIZ equivalent 4
t1p 19 oat
a—r(1 9 t[jool—
P21 OBt
B—<[ 191 1Jeelms
[T
i
) DZ+
2 <TEr el
18
=
11, 24T
13 3
GND
Z-phase ‘I’ /-
Y (open collector output) - 4 o7

diode, or imstall it in reverse direction,

Speed corwand

v . 3 PR/SPL
this may cause damage to the driver. input S PR U
anAAasAAs (Zin 10 kQ or more) J t -
) . bt GND
(T As_per Flg: 2._p1ease use ghleldeq. CCT torque 1isit hmutCEwnJﬁRDR:' s
twisted pair wires for a signal line of ! CCHTL
EAAAAAAAN S A (Zin 10 kQ or more) i /TRGR
CN I/F (analog command input, command ' 35[0
pulse input, feed-back pulse output of O torque lisit input CWTL M ’;;'chL
the encoder etc.). (Zin 10 kQ or more) “ ; :
Please ground the shield to the signal ]
ground (GND) of the driver. Torque sonitor [ Zout 10kal 36 ™
(Though the shield of other equipment Speed wonitor {Zout 3Okal 16/—5p
normally open, in case affected by extreme 17180
noise, connect shield of both driver and 18} FG
other equipment to frame ground.) ?——-——-J
CN I/F
Fig. 2. Example of wiring to connector CN [/F A
Receptacle on driver side Applicable plug on user side
Manufacturer
Connector mark! Product No. Part name Product No.
Plug (Solder type){10136-3000VE )
CN I/T 10236-52A21L Sumitomo 3M, Ltd.
Shell 10336-5240-008

¥ Parts equivalent to product number above made by other manufacturers may be used
for receptacle and plug.



5—-1-3

Wiring to [Connmector CN S1G]

(1) For the encoder cable, use a stranded wire having core of 0. 18mm® or above, a twisted
pair of wire having overall shield.

(2) See the section 13-2 for pin arrangement of CN SIG.

(3) The length of the cable must be within 20m max. ¥Yhen wiring is long, we recommend
double wiring in order to reduce influence by voltage fall for 5V power supply.

(4) Be sure to connect the shield on driver side of a relay cable to pin 20 (FG) of CN SIGC.
Connect the shield on motor side of a relay cable to the shield of a shielded wire
coming from the encoder (pin 15 of relay connector).

(5) Separate the wires to power line (R. S, T, U. V. ¥, and E) as far as possible (more
than 30cm).

Do not lead them through the same duct nor tie them together.
(6) Do not connect anything to unused terminals of CN SIG (pins 5, 6, 13, 14. 15, 16,

and 19).

S
CN SIG |
_ connector 172163-1 i I
(Aiiiza.‘l;:;n) * ! (AP -'BIJan) 5| .J) i _
_(¥ith wmotor) ! e S |
$ I . I Ny |
'f : : '-::’ T I (A) 2
'S | 3 Voo \ I
4 - & — e 7
'‘ i 3 — N 2 8
L ' o ) e
é P 4 M e ; B
s i 1 o T A
1 [} : 1 [ |( ) ol —
4 - 2 HIH i A
P 8 b s )
1 1 ¥ 1 1 13
1 ]
H ? - N 5“;&5”
ST K B A
t 3
i i 2 E ' i $—Sesa)
- 22 iy G w— T
— ) 'l *( ) 17
a T e M o RX oy
- T 14 pmemi—y T Hov !
— y ¢ 4 '( ) 2 l
‘ HE BTy i P [
vl T SR T TR AP Rt 5
[ i\ [ |D 'S -
] ] 1 1 1
" ——mp—— e —— . 3+5V+5v -a “
Vo B o I 2
o it ; (S A A +5v
’ T 15 I S

‘ 1 A
Servo motor Hotor side——>&———connection cable+ Driver gide

Fig. 3. Example of wiring to connector CN SIG
Receptacle on driver side Applicable plug on user side
Kanufacturer
Connector mark| Product No. Part name Product No.
Plug (Solder type}il10120-3000VE
N SIC  [10220-52A27LF—— L Sumi tono 34, Ltd.
Shell 10320-52A40-008

¥ Parts equivalent to product number above made by other manufacturers may be used
for receptacle and plug.




5—-1-4

Wiring t

(o]

[Connector

CN

SER]

(1) ¥ith a personal computer designated in section 10-2-2, you can operate this driver
with the following functions:
(Please refer to section 10-2-2 for detail.)

(2)

Setting/change of each parameter
Control state reference

Error condition reference

Error record reference
Automatic gain tuning
Yaveform graphic function
Saving/loading of the parameter data

13-4 for detail)

Please use the optional connecting cable between the driver and the computer.
(refer to section 10-2,
Please securely insert the 9-pin connector of the optional cable into the

"RS-232C"

connector of the back side of the computer, and insert the 10-pin connector to the
"CN SER™ of the driver.

Please insert or unplug these connectors after turning off the _pover of -1 of both the

computer and the driver.

5—2 Selection of a wiring equipment
Applicable motor {[Power No-fuse Recommended|Electromagnetic |Main circuit
consumption| breaker noise switch vire diameter
(At rated |(Rated cur- |filter (Composition of |[(R,S,T,U, V¥,
SeriesiVoltage|Qutput{lover) rent) [Note] 1 [Note|2| contact) [Note]1| E)
BBP2-10 _ BMF61041 z
50%] 0.3kVA C104) LF-210 (4a) 1. 25mm
EBP2-15 _ BMF61041 2
100¥] 0. 4kVA (154) LF-215 (4a) 1. 25mm
100V
BBP2-15 _ BHFG61041
200%f 0.5kvA (154) LF-215 (4a) 2mm?
BBP2-30 - _ BUF61541
400¥| 1.0kVA (304) LF-230 (4a2) 2um?
MSH
_ BBP3-5 _ BMF61042
I00¥] 0.3kVA. ¢ 50 LF 305_ (4a) 1. 25mm?
BBP3-10 To BUF61042 2
200%| 0.5kVA (104 LF-310 (42) 1. 25mm
200V
' BBP3-10 ~ BHF61042
400%( 0.9kvA (104) LF-310 (4a) 1. 25om?
BBP3-15 _ B¥F61542 2
750%] 1. 3kVA (154) LF-315 (43) 2mm
1. The product number of no-fuse breaker and electromagnetic switch belongs to
Matsushita Electric ¥orks, LTD.
2. The product number of noise filter belongs to Tokin, LTD.

_10_




61 Configuration of input circuit

Followings show the detail of conmnection of connector CN I/F.
Refer to Fig. 2 of page 8 as well.

6—-1-1 Control input
ou]
~ pells Serv
— 0 On
oo S o 33
’ H— Zero-speed clamp
|2 o | | ]E]
Signal porxer supply]| Voo 1 control
for control - o C-MODE ’c?}{ ontral wode control
12~24V — ° @3 i —
-‘=$ ~ Alara clear
"c’%' H[= CC¥ rotation inhibit
_o..--"_......q:m"._._@ _# - -
H~ C¥ rotation inhibit
.___o__.;,__EE;_@gé iE
COM-] o ke
7
‘Driver sidet
//\“
, CN I/F
6—-1-2 Control output
cou+i:;;'1
A4
Selay
Y S-ROY 53
l s l(s'o_-_a ar dess) = %: r\‘z Servo ready
. Relay ALM {2'5\
| 2 ](so_-_a or bess) H} rg? Servo alarm
o~ Comn| o
[ Jeso wa o icie ~ % Positioning end
Voo —— Arrival speed
12~2avy coM-|
G
]
CN I/F

Note| 1. Please prepare a power supply {(Vpe) for the control signal at your side.
(DC12V ~ 24Y, 0.5A or more)

Please pay attention for the polarity of ¥DC. Reversed polarity of the ahove
fig. will damage the driver.

=
(=]
=4
o
e

Note| 3. When vou directly drive a relay with each output signal, please install a diode
in parallel to the relay as the above fig. shows. If you do not install a
diode or install it in reverse direction, the driver get damaged.

Note] 4. ¥hen each output sigpal is received by logic circuit such as a gate, be sure
to eliminate influence by noise,

Note] 5. Please limit the current fed to each output to 580mA or less.

ftlﬁ



6—-1-3 Analog signal input

f‘/\_" —
SPR/ASPL -y N\ 20K
X ( ) gtk N Speed command
GND bl
T
|
1 1
[ |
1
COWTL/TROR |, = G2) 10K CCY torque limit comnand
i N
[ S-BK-’;;_
GND L ( )
T
[N}
[ | R n
CWTL N & 10K ™ CF torque limit command
T 33
[ 6. BK
i ( )\ 7};—
GND — D
L / A\
%
Teisted pair . -
D
g :

CN 1/F

Please use SPR/SPL and CCYTL/TRQR input separately based on the following control
mode; '

- SPR/SPL input
at speed control mode se++s+ Speed command input

at torque control mode *=+++= Speed limit input (in absoclute value)
at the position control mode s-¢<e+ Inactive
CC¥TL/TRQR input
at speed, position control mode ssee CC¥ torque limit input
at torque conirol mode ee+e«+ Torque command input

6 —-1—-4 Analog signal output (monitor output)

RL W

: i i Check pln
¢
T~ ESD |
P
{torque monitor signai) 10K
e @ &
2 Neasuring : se '
i instruseat !
s external  i(speed monltor sigeal 0 10K
‘circv;ll - ..len::rin: N I D——q
: i instrusent; o
H . ertemal .
! Lcireit © GND = (=] {oriver sied]
....................... -
P N rJr
CN-1I/F

l. Output of both IN and SP has output impedance of 10KQ. ¥hen you conmect a
measuring instrument or an external circuit to IM or SP output, use the ones
which have high input impedance in order to minimize an error.

(Such as Multimeter or Oscilloscope etc. )

2. I¥ and SP are also output to check pins on the front of resin case.
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6—-1-5

Command pulse input &)

[Note]| 1.

Note

2.

Pul se row command, Counter clear,

Command pulse input prohibition input
. TN
; VPLUS A £ ®
T
PULS:!:é ' () ><7a.
b ! PLUS 1! 220 Conzand pulse
: : = @" input
1 '
: 1SIGN A 4 R
SIGN:[:é : _ N
i ! SIGN B vt 220
& 1
1 i Y N O
) v————aTvisted pair i
com+]
h -
x>y
Deviation counter clear
Deviation cL . o
; ! .
counter clear input k"——__-@— pulse input innibit
oc - . Coamand pulse input'\HINH e~
12~24V - dohibit iaput 2
COM- V —
J";é%_‘ | Deiver ,_] :
CN I/F

The command pulse input can respond to either interface of a line driver or an
open collector however, we recommend you fo use a line driver interface as the

above Fig. shows in order to deliver a signal securely.

Caution on using an open collector interface

@
@

®

Please shorten the wiring as much as possible (1 m or shorter).

Please note that the max. input pulse frequency is 200kpps at an open
collector interface while that is 500kpps at a line driver interface.
¥hen you compose a command pulse input circuit at an open collector
interface," vou need to install a separate pover supply (12~24VDC) for
pull-up. Higher the pover supply voltage (less than 24VDC), higher the
resistance to the noise vou can expect. Please set the value of the series
resistor R in the following formula so that the primary current of the
photo-coupler becomes approx. 10mA depending on the power supply voltage.
(Setting Yp to 24V, R shows 1.8~2.0kQ, and setting to 12V, R shows
T80~820Q.)

Vp-1.5
RT250 % 10mA |(PuLs l’)\

w L

12~2aveT

@ Note that logic relation of pulse input (relation of @& and B above) is

reversed as shown below respectively for line driver and open collector
interface. (See 9-2 (35).)

Provision of pulse | ® (Supply side) | & (Driver side)
Line driver [/F {IEH) i (L)
Open collector I/F H (L) L (0




& If there should be any fault due to influence of noise, it may be corrected
by connecting signal GND on pulse supply side and signal GND on driver side
(such as pin 3 of CN I/F) (Broken line in the preceding figure).

3. Pulse input inhibit signal (INH) inhibits the input of pulse as connection is
open between pin § and 28. VYhen INH input is unused, short between pin 9 and
e i g a2 D IR S, 200 B RNEED pll 4 and

28 outside the driver.

6~1—286 Feed back pulse output of rotary
encoder

ANZELSI2 squivalent _./\_-_
l"‘ O
I = Y
N
— 20 -
R
N g =
] [ ] -
1 L] "
o _@— -
1] +
L] L}
B o
I % d
1 1]
1 ]
[ ] (]
P ®
1 [ ]
] 1
[ ] [
Eance R
i 1
1 L]
[] 1
@
[} 3
L)
HI
rases s —J U 7\1
cz {a)

%

ot

¢]
Z
N
n

1. The output pulse (A/B-phase) of the rotary encoder will be entered into a
division processing circuit, then will be fed out through the line driver
(AM26LS31) after the division processing. Z-signal alone will be fed out
through the No. 4 pin (CZ) with an open collector. If using this CZ-signal,
be sure to eliminate influence by noise.

2. Please receive the output pulse with the line receiver (AM26LS32 or equivalent).

In this case, please install an appropriate resistor (Approx. 330Q) between
the line receiver inputs. '

3. In Z-phase signal, note that logic is reversed respectively for line receiver
output (0Z) and open collector output (CZ).

Note| 4. Y¥hen you use division function of feedback pulse, note that:

(@ Pulse width of Z-phase signal becomes relatively small, according to
division ratio, compared to that of A or B phase signal after division,
@ Vhen the division ratio is "1", Z-phase signal is synchronized with A-phase

signal, while if it is not "|”, they are unsynchronized.

- 14 -



6—-2

Input/Output

signal

Type

Title

Symbol

Pin No.

Contents/function

Control
signal
power
supply

Control signal
power supply

CoM +

11

CoM -

28

« Connect (4) of the control signal power supply
(12~24Y) to the Ko. 11 pin, and (-) to the
No. 28 pin.

- Prepare a contrel signal power supply at your
side.

Capacity varies depending on a composition of
the control output circoit.
Allow extra capacity.

Control
inpot

Servo-ON input

SRV-ON

12

- ¥hen you connect to (-) of the control signal
power supply, dynamic brake will be released
and the driver turns to "Servo-ON".

- ¥Yhen vou open the connection to (-), the
driver turns to "Servo-OFF”, and shuts off the
current to the motor and dynamic brake will be
activated, and also the deviation counter will
be cleared. _

1. ¥hen you shift frow "Servo-OFF" to
"Servo-ON", make sure that the motor
is at stop.

2. Turn on/turn off the power at
"Servo-OFF" status in order to avoid
.transitional trouble,

3. Allow 50 ms or more before inmput
the command (speed/pulse etc.) after
shifting to "Servo-ON".

Zero-speed
clamp input

ZEROSPD

10

- ¥hen you open a connection to (-), the
external and internal speed command input will
be separated and the zero-speed command will
be entered as a data value.

- Therefore, you can eliminate varying factors,
such as the off-set or the drift of the
external speed command signal, or of the
succeeding A/D converter.

You can select valid/invalid through
parameter. Refer to section $-2 (21).

This input is active only at speed

control mode. '

Control mode
control input

C-MODE

32

» You can select six modes through the parameter
of "Selection of control mode”, in single
mode, among (O Position control mode, @ Speed
control mode, and (8 Torque control mode, and
in addition to these in combination mode,
among @ Position (lst.) -Speed (2nd.) control
mode, & Position (Ist.) -Torque {(2nd.)
control mode, and @& Speed (lst.) -Torque
(2nd. ) control mode.

« In the case where any of control modes
combining @ to & above is selected, when
connection to the (-) pole is open, the first
mode is selected.

715,




Type

Title

Symbol

Pin No.

Contents/function

Control
input

Alarm clear
input

A-CLR

31

- You can clear the alarm status when you
connect to (-), and you can return to the
normal run. (Signal width needs to be 120ms
or more. )

+ &t the same time,
be cleared. ‘
You cannol clear the overload (OL),

overcurrent (0C), encoder error (ST) and
system error, parameter error, CPU error
and DSP error with this input.

In order to clear the above, please
remove the error factor first, thenm turn
off/on the power.

the deviation counter will

CC¥ rotation
inhibit input

CCYL

30

+ In case of a linear drive, connect to the ;
limit SW in CC¥ direction (viewed from the
motor shaft), and close this limit in case of
a normal run.

If the S¥ hecomes open exceeding the limit,
no CC¥ torque will be generated.

+ ¥hen you do not use the limit SY, please mask
this input through the parameter (refer to
section 9-2 (10)), or connect between (-) at
any time.

+ You can activate a dynamic brake with this
input. Refer to section 6-3 for a detail.

C¥ rotation
inhibit input

C¥L

29

» You cah prohibit a generation of C¥ torque.
Refer to the above "CC¥ rotation inhibit
input” for the function and composition.

Control
output

Servo-ready
output

S-RDY

27

« Transistor will turn ON, vhen the main power
is on, after approx. 1 sec. of initializing
time and the driver is not in "Servo-alarm”
status. Please input Servo-on after
ountputting Servo-ready.
¥hen you turn off the pawer hut the main

capacitor is kept charged, Servo-ready
output is ON.

Servo-alarm
output

ALY

26

- Transistor turns off when the driver detects
the error and activates the protective
function.

Positioning
end signal
output

or
Speed arrival
signal output

COIN

25

« At position control mode, when the reserved
pulse amount of the deviation counter gets
vithin the positioning end range which you
set through the parameter, transistor turas
on.

- At speed or torque control mode, this signal
becomes a speed arrival signal. Transistor
turns on when the motor speed reaches the
preset speed preset through the parameter.
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Type

Title

Symbol

Pin No.

Contents/function

Analog
signal
input

Speed command
input

SPR/SPL

14

GND

15

At speed control mode:

» You can input the analogspeed command.

- You can set the speed command input gain
{(relation between the motor speed and the
command input level), and the polarity of
the speed command input through the
parameter. (Refer to section 9-2(17). (18)).
At torque control mode:

» You can input the speed limit command.

You can limit the speed responding to the

external input signal level.

- A relation between the limited speed and
the input level is the same as that of the
commanded voltage level and the motor speed
at the parameter No. [13]".

Refer to section §-2 (17).

l. You can use both + and - polarity
of the speed limit input, and you
can limit both CC¥ and C¥ speed.

2. This input becomes imactive at
position control mode.

CY torque
limit input

C¥TL

33

GND

35

CCY torque
limit input

CCYTL

34

GND

35

* You can individually limit the C¥ and CCE¥
torque (current) externally at speed and
position control mode, responding to the input
signal level.

- Input negative command voltage to CWTL (No. 33
pin) to limit the C¥ torque, and positive
command voltage to CCVTL (No. 34 pin) to limit
the CC¥ torque.

- A relation between the commanded voltage and
the torque limiting ratio (against the rated
current) is described as follows:

300%— [-------------

ratio
against
the 200 —|--------5
rated
current

100 — [---;

(V)
)]

1
COEN |rr—rrmcrme e
1

C¥ command -3
CCY¥ command 13

-+

1. At the factory setting, the CC¥ and
C¥ torque limit function is masked
through the Parameter No. [07]. When
you use this function, input command
voltage to C¥TL or CCWTL, after
releasing the mask (Refer to section
9-2 (8).)

2. This function becomes ipnactive at
torque control mode.

3. Some models show saturation when the
torque limit input exceeds approx.
+6V.

,17,




Type

Title

Symbol

Pin No.

Contents/function

Analog
signal
input

Torque
command inpuot

TRQR

34

GND

35

- You can input the torque command at a torque

control mode.

- You can set the torque command input gain

(a relation between command input level and
generated torque of the motor), and polarity
of torque command input through the parameter.
(Refer to section 9-2 (23), (24).)

1. This input is used in common with CC¥

_ torque limit input (CC¥TL).

2. As soon as torque input equivalent
to about 200% or more is given, some
models may show saturation
phenomenon of generated torque.

Analog
signal
output

Speed
monitor
signal

SP

16

GND

17

+ The driver outputs voltage with polarity in
proportion to the motor speed.
+ : CC¥ rotation
- ¢+ C¥ rotation

« You can set 2 types of full scale value of o

speed monitor signal through the parameter

No. "Speed monitor gain”.

(Refer to section 9-2 (9).)

Output impedance of the speed monitor
signal is 10kQ2. Pay attention to input
impedance of measuring instruments and
circuits to which yon connect.

Torque
monitor
signal

I

36

GND

17

+ The driver outputs voltage with polarity in
proportion to the generated torque of the
monitor.

+ : CC¥ rotation
- : C¥ rotation

+ A relation between output voltage of the
torque monitor signal and the generated
torque is;

3V/100% torgue
Output impedance of the speed monitor
signal is 10kQ. Pay attention to inpr*
impedance of measuring instruments and
circuits to which vou connect. '

Pulse
row
command
input

Command pulse
input

PULS A

PULS B

Command
symbol input

SIGN A

SIGN B

+ You can input command pulses through this
terminal. The driver receives them with a
high-speed photo-coupler IC.

- You can select input status of command pulse
among the followings through the parameter:
(Refer to section 9-2 (35).)

@ 2-phase input (A/B-phase)

@ CY (PULS)/CCW (SIGN) pulse input

® Command pulse (PULS)/Symbol (SIGN) pulse
input

- You can set a multiplication of the 2-phase
input (multiplication of 1, 2, 4), and select
the polarity of the input command pulse
(Refer to-section 9-2 (33), (34).) through
the parameter.
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Type Title Symbol {Pin No. Contents/function
» You can clear the deviation counter inside of
Deviation the driver when you turn CL to "L”. You can
Control | counter CL 13 also prohibit a command pulse input and a
input clear input feed-back pulse input from the encoder.
(at (Count clear) Allov more than 30us of clear signal
position width.
control
mode) Conmand - You can inhibit a command pulse (PULS, SIGN)
pulse input INH g input when you turn INE to "H”.
inhibit
OA+ 19
A-phase output « An output pulse from the rotary encoder
0A- 20 built-in the driver will be entered into the
division processing c¢ircuit, and be fed out
0B+ 21 through the line driver (AM28LS31) after the
Encoder |B-phase ontput division processing.
pulse 0B- 22
output » You can select a logic relation of B-phase,
: 0Z+ 1 or Z-phase against A-phase pulse through the
Z-phase output parameter. (Refer to section 9-2 (14).)
0Z- 2
CZ 4
Z-phase output » Open collector output.
GND 3
6—3 Dynamic brake

MSD Series have built-in dynamic brake for emergency stop.

activated in the folloving cases;
(1) when you turn off the main power,

(2>
(3>
(4>

The dynamic brake will be

wvhen you turn the driver to "Servo-0FF”,
when a protective function is activated,
during deceleration, vwhen the limit S¥, connected to "C¥ rotation inhibit input

(C¥L)" of the Connector, CN I/F is turned to "open” while the motor is running
at CK.

(5)

during deceleration, when the limit S¥, connected to "CCW rotatioﬁ inhibit input

(CC¥L)" of the Connector, CN I/F is turned to "open” while the motor is running
at CCW.

Note] 1.

[fote] 2

In case of the above (4) and (5), you can select whether or not to activate the
dynamic brake through the parameter No. [0A].

(Refer to section 9-2-(11).)

Parameter No.
DB deactivation at
'rotation inhibit

Dynamic brake

Brake is activated and the motor stops.

Brake is not activated and the motor makes free-run stop.

The dynamic brake is rated for a short duration.

Use this only for emergency.

Avoid a frequent repetition of "Servo-ON/OFF™.
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6—4 Auto—gain tuning

6 —4 -1 OQutline of auto—gain tuning
The driver selects the most proper gain automatically, by presuming the load inertia
from the required torgue vhen you drive the motor. Please refer to section 10-1-4,
16-2-5 for how to operate automatic gain tuning.

6—-4-—-2 Applicable range

6-4—3 Cautions

(1) During the automatic gain tuning operation, you can expect the motor output torque
up to the max. set through the parameter No. and C¥ & CCV rotation inhibit
inpui hecomes inactive.

(2) The driver may enter into an oscillation depending on the load condition.
Please pay extra attention for the safety. when the oscillation occurs, turn to
"Servo-0FF" immediately, and initialize to the factory setting of the gain
through the parameter.

(3> Y¥hen any malfunctions occur during the automatic gain tuning operation, turn off
the power or turn to "Servo-0ff” immediately.

(4) ¥hen load inertia cannot be estimated although automatic gain tuning is performed,
gain remains unchanged as a value before tuning.

6 —4—4 Auto—gain tuning operation
Yhen you set the machine stiffness No. (higher the setting No., stiffer the tuning you
can set) and execute, you can start the automatic gain tuning operation.
Rotate 2 revolutions to CC¥ and 2 revolutions to C¥ 2 times. Take this process as
one cycle, and repeat max. 5 cycles.
Operation acceleration will be increased by double from the 3rd. cycle onward.
Depending on the state of load, there may be some cases when the auto-tuoning will be
completed before § cycles, or the operation acceleration will not change. These are
not malfunctions.

"Ré’gér'ding m'—é‘ ‘ma;smn'e istif‘fﬁeés:‘ No: Fo
Thls No
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6 —4—5 How to operate
(1Y Shift the load where no problem to be seen when the motor rotates 2 revolutions.
{2) Inhibit the command.
{3) Turn to "Servo-ON".
{4) Start up the automatic gain tuning. (Refer to section 10-1-4 (4).)
(5) ¥rite into EEPROM if no problem tc be seen.

If "Alarm”, "Servo-OFF" or "Deviation counter clear” occur during the automatic
gain tuning operation, this leads to "Automatic gain tuning error”. Please
refer to section 10-1-4 (4).)

6—5 Protective functions

6—5—-1 Qutline
Il MSD Series have various protective functions, and the driver frips while an alarnm
output signal (ALM) is turned "off” from "on” when these functions are activated.
B Yhen the driver trips;

(1> All digits of T-segment LED will flash, if you operate with the front panel.
Please refer io section 10-1-4 (1), in order to check the error code which
represents the error factor. -

(2) You can monitor on the monitor screen as described in the section of [Control
state reference] or [Brror condition referencel, if you use a computer.

6~-5—2 Detail of protective functions
Protective Error Content Corrective action
function code No.

Voltage at converter - Extend deceleration time. Or reduce

Overvoltage exceeds 400V (for 200V load inertia.

protection 12 model), or 200V This cannot be applied to
(for 100V model), due to} use regenerative brake
regenerative energy. continuously.
Power supply voltage « Chack if power supply voltage is
drops due to with in permissible range or not.

Undervoltage instantaneous power Check voltage drop due to lack

protection 13 shut off or lack of of power capacity, or rush
po¥er capacity. current at Power-ON. Also

' check open phase of power
supply.

» Check short of each of motor leads
(U,V,¥), after shutting off power.
» Yerify insulation resistance between

Overcurrent Qutput current of motor leads (U,V.¥) and motor ground
protecticn 14 converter increases (E), and check any deterioration of
extraordinarily. insulation resistance.

- If this protection recurs, even
after checking and turning on power
again, it represents malfunction.
Shut off power immediately.




Protective Error Content Corrective action
function code No.
Driver is used - Extend accel. /decel. time or reduce
Overload 16 continuously with load. Or extend capacity motor/
protection current which exceeds driver.
ratings.
» Some errors on encoder| - Check wiring or connection between
wiring occur. driver and encoder, or connection
Encoder error {such as broke wire) of Connector. CN SIG.
protection 22 + Encoder malfunction + Check power supply voltage at
encoder side (5V 15%) (especially
wvhen you use longer cables).
- See 2 on the next page.
Positicn error pulse « Check if motor rums per position
exceeds permissible command pulse or not.
range set through the » Check saturation of output torque
parameter No. ﬁ%] at torque monitor.
Position (Position error limit - Set value of parameter No. ‘
error limit 24 setting). “Torque limit" to the max.
protection (300% normally) -

« Verify gain adjustment.

« Extend accel. /decel. time or reduce
load, if above check does not show
any error.

Deviation Position error pulse - Check as same as above.
counter 29 exceeds 227 (134217728).
overflow
protection
Hotor speed exceeds a + Check if you input excess speed
limit set through the coemand or not. Or check input
Overspeed parameter. frequency of command pulse and
protection 26 division/multiplication ratio of
command pulse.

» Check if overshoot occurs at
acceleration due to mis-adjustment
of gain.

Driver trips when hboth « Check any errors of S¥, wire, or
Rotation CC¥ and C¥ rotation power supply connected to CCW/CV
inhibit inpuat 38 inhibit input turns rotation inhibit input.
error to off, interpreting » Especially, check start-up delay of
protection this as an error. pover supply for control signal

(12~24VDC).

Driver trips when Set division/multiplication ratio so
Command pulse division/multiplication that command pulse frequency after
division 27 ratio which you set division/multiplication becomes less
error through parameter No. than the max. input pulse frequency
protection [25]. is not proper.| (500kpps).

(too high).
EEPROM Shows EEPROM parameter Set all the parameter again and
parameter error if the data is write into EEPROM.
error 36 damaged, when vou read
protection it from EEPROM upon the

power on.
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Protective Error Content Corrective action
function code No.
Receiving
parameter 84
error
protection
System error
protection 98
Driver trips by judging |Turn off power once, then turn on
some possible error by |again. If driver still trips, showing
DSP error self-diagnosis function. |the left display, this may represent
protection 23 some malfunction. Shut off power
immediately.
CPU error
protection 30
Other error
protection 99

[Note] 1.

In order to restart the driver after the trip. please rewove the trip factor
by turning off the power. Then turn on the power gain, or enter an alarm
clear signal (A-CLR).
Please note that you cannot reset when the following protective functions are
activated, and please reset by turning on the power again;

= Qvercurrent protection

» Qverload protection

- Encoder error protection

. Self-diagnosis trips (Error code No. 36, 84, 98. 23, 30
Turn on power again for resetting.
¥hen EEPROM parameter error protection (No. 36) has worked, turn on power
again, then check all parametiers and reset them.

Note

2.

¥Yhen encoder error protection (error code No. 22) works as soon as system is

started up, mostly the cause is wrong wiring and connection between driver
and encoder.

See the section 5-1-3, and check it again.
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T—1

|
(o

(2)
(3)
(4
(5

T2

9]

(2
(3

Before running

After you finish installation and wiring, please check the followings before running:

Any wrong wiring?
Especially wrong wiring of the power input R, S, T and the motor output U, V¥, ¥, E,
and loose connection.

Is the input power correct?

Any short portion with wire refuse?

Any loose screw or connector? Is the connector inserted securely?
Is the motor connecting cable shorted or grounded?

Trial run

Please make a trial run per below:
Run the motor with no load (no load comnected to the motor shaft).
- Fix the motor to avoid any movement due to the quick accel/decel. operation.
Release a brake if you use the motor with a brake, i
Set polarity of signals, or switches -
connected to the input signal pins of
CN I/F per the right Fig., and apply

a signal power supply (DC12~24V). _ COhr;’q\\‘#’
(Do -not turn on the main power of the @;D
main power to the driver yet.) 2ﬁ% SRV-0ON @Ea
OFF - :
oc L { o% ARG
12~24V ON
‘ CCWL éﬁ»
ON
—O% Ch @
ON .
- g ZEROSPD @ED
] o SPR/SPL CEQ
VeeR 7 GND @
At speed/lorque / Q0R
contrel sade . CCWTLAT
| SR &
My S o0l 63)
PULS
- ®
i
PULS <§>
SIGN: (z)
L “i§ SIGN
At position ON @
coatrol sode ) Ch @
OFF -
L A INH (é)
b

CN I/F
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{(4) Turn on the power to the driver

(1) T-segment LED of the front panel displays shows one of the followings depending on the
setting valune at the Parameter No. . "Selection of initial display”.

IF,[ ] ' l IDI ----- Position deviation
Ir'l I I | |UI ------ Wotor speed Refer to Section 10-1-4 (1)
l!: I I l l IDI ------ OQutput torque

@ Confirm that the parameter value is in accord with the factory setting by refering to
Section 9, "Parameter”, and Section 10, "Operation”. Also confirm again the following
parameter settings;

+ Parameter No. "Torque limit inhibit™ : Check if the setting is "1” or not.
(Refer to Section 9-2 (8))
+ Parameter No. "Pulse input mode” : (Refer to Section 8-2 (35))
(running at only position control)
Check if the input status of the command pulse is
PULS + and SIGN N
PULS - SIGN -

(5) Input a Servo-ON signal. The motor is now ready to be run.

@ At speed control mode;
By increasing a speed command input (SPR) from 0V gradually, the motor runs ai the
speed 1in proportion to the input voltage.

& At torque command mode;
By increasing a torque command input {TRQR) from 0V gradually after applying about 1V
to speed limit input (SPL) to make a speed limit state, the motor starts running.

@& At position control mode; -

- Make a deviation counter clear signal (CL) to clear release (L—H), and make a command
pulse input inhibit signal (INH) to inhibit release (H—L). Now the motor becomes the
Servo-Lock state,

* Input a command pulse, responding to the setting value of Parameter No. Pulse
input mode”, to the terminal of PULS/SIGN. The motor runs at a speed in proportion
to an input pulse frequency.

A relation betveen an input pulse frequency and a motor speed can be calculated
per the following formula: {when the input pulse status is C¥, CC¥ pulse row, or
pulse rov plus sign input)

(Input pulse frequency [pps] x (Input pulse division « multiplication ratio)
speed (r/min)

= (Number of encoder pulses [P/r] x &0 x 4
where
Number of encoder pulses : 2560{p/r]
Division « Hultiplication ratio : 1
Input pulse frequency . ¢ 300{kpps]
300 x 10° [ppsl x 1 x 60
Wotor speed N [r/min] = = 1800 [r/min)

4 x 2500 (P/r}

(6) Please try other functions such as parameter change or gain adjustment.
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&§—-1 Voltage confirmation of the rotary
encorder

M This driver has a built-in power supply for the rotary encoder. In order to operate
this encoder properly, the power supply voltage should be maintained 5V 4 5%,
If you use longer comnecting cables for the rotary encoder, the voltage may be
maintained with the above range due to the voltage drop. In this case, please
confirm the rotary encoder voltage near the motor and in the state of conmection to
the encoder (between the 13-pin (45V) and the 14-pin (0V) of the connector for encoder)
is within 4.75 ~ 5.25V. If this becomes below 4. 75V, refer to Section 5-1-3 and make
the double wiring for the power supply.

8—2 Gain adjustment

B Though MSD Series consist of the digital AC Servo, you can make an analog adjustment
for the servo gain adjustment. Following chart illustrates the image of making an
equivalent conversion of the servo control to the analog servo control:

Equivalent block diagram

Gl: Position loop gain (Parameter No. [20])
G2: Speed loop gain  (Parameter No.[03])
Speed feed G3: Speed loop integra-(Parameter No. )
Speed conversion/ forvard signal tion time constant S
“'“‘ﬂgﬂf ‘ G4: Speed feed forward (Parameter No.[gl
lControl sode selection through narai:e.ted
+ Position
Pulse rov corsand |piyisioa beviation i;;"r (Sne_cd 3{,"0' Allp o
biptiee || ) Coeer c1 | + integration) g 2 | Toraue coasand
T — { Ga2.G3 5 & -
Analog speed command
——— A/D
Torque command
1 A/D
Speed
detection
IUuitipHer; Rotary encoder signal (A - B)
tby4 |
Rotary encoder signal (Z) )
Feedback pulse Dlvied
eion
(04, 0B) !
Feedback pulse
6z, CZ)
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8—-2 -1 Basics ol gain adjustment

(1) In case of the position control mode:

e

Set a speed feed forward gain to the minimum (9%) through the Parameter No.
(Refer to section 9, "Parameter” and section 10, "Operation”).

@ Set a larger value of the speed loop gain (within the range that no oscillation
occurs) through the Parameter No. [03].
@ Set the larger value of the position loop gain through the Parameter No. .

wvithin the range that no oscillation occurs.
If you set the larger position loop gain, the machine stiffness (at Servo-lock)
becomes high.
Higher stiffness may cause the oscillation.
@ Set the smaller value of the speed loop integration time constant through the
Parameter No. . Smaller the value you set, faster the speed you can obtain
to make the position deviation toward 0.
(& ¥hen you want to obtain an extremely fast response speed, increase the speed feed
forward gain gradually through the Parameter No. @ If you set too large, it
pay cause the overshoot.

(2) In case of the speed control mode:

(> Adjust the speed loop gain and speed loop integration time constant to the most
proper value, by refering to the above mentioned @ and @.

@ If you use an oscillioscope, measure the check pins, SP (speed monitor signal) and
IM (torque monitor) of the front panel. Then adjust the speed loop gain and the
integration time constant so that you can obtain the minimum overshoot of the
speed monitor a signal at the accel/deceleration, against the stepped speed
compand, or the minimum ripple of the torgue monitor signal.

§-2-2 Caution on the gain adjustment

(1) The most proper value of the gain setting varies depending on the load.
Please make re-adjustment when the load is changed.

(2) ¥hen you set the maximum value of the speed loop integration time constant (1000[ms1)
at the position control mode, the position-finish may not reach within the range set
through the Parameter No. and the positioning end signal (COIN) may not be fed
out. Please set this value to "100[{ms]” or less at normal condition.

(3> If you compose a Servo Drive System in combination with this driver set at the speed
control mode and an external positioning unit, the position loop gain of the servo
system may vary due to the setting value of the input gam in speed control mode
(Parameter No. [13]).

(4) If you set too high value of the gain setting, it may cause the oscillation.
In this case, lower the gain setting to stop the oscillation.
If you cannot stop the oscillation, turn the Servo-ON command to OFF by turning off
the main power then turn on again to reset the gain from the lower value.
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9-—1
(1)

functions.

Cutline
MSD Series have parameters through which you can set/adjust various features and
set or adjust, O with the operation panel - display

of parameter

And you can refer,

in the front of the driver, or & with a computer.

(2) Parameters are classified as follows;
(D User parameter which you can set and change the data
@) System parameter which you can refer but cannot set nor change the data

Each parameter consists of 4 pages,

and each page is divided by max.

16.

(3) Following is the list of parameters; Please refer to section 9-2 for the detail.

Param- . Related Adjustable Standard
Type |eter Parameter control factory
No. mode range setting
0! 0 |Name of axis 1.8.P 0~g 0
0 i 1 |Selection of initial display T.8.P 0~2 I
0 : 2 |Selection of control mode 1.8.P 0~5 1 ,
03 Speed loop gain T.8.P 25~3500 ¥ f
0 i 4 |Speed loop integration time constant T.S.P I~1000[ms]| *
0 1 5 [Speed detection filter T.S.P 0~4 4
User | 0 : 6 |Torque limit T.S.P 0~400[%3 *
8ter’ | 0 7 |Torque limit inhibit S.P 0, 1 I
0 : 8 |Speed monitor gain T.8.P 0, 1 0
0 5 g |Inactive drive inhibit input T.8.P 0, 1 1
0 | A |Dynamic brake T.8.P 0, 1 0
0 g B §¥ggﬁaggg of pulse frequency division T.S.P 1~10000 10000
0 i C |Denomipator of pulse frequencty division | T.S.P 1~10000 10000
X (feed backg _
0 i D [Pulse inversion T.S.P 0~3 0
0 ' E {(not in use) — _ —_
0 F |(internal use) —_— —_— —_—
1 i 0 |Acceleration/Deceleration time period S 0~5000 0
11 {(not in use) ' —_— —
I} 2 |Arrival speed T.S | 0~10000{r/min]| 1000
1 E 3 |Input gain in speed control mode T.S 10~2600 225
t E 4 {Input reversal in speed control mode T.§ 0, 1 0
1 E 5 |0ffset voltage in speed control mode T.8 -127~127 0
ggggm_ I é 6 |Internal/external speed selection T.S 0, 1 0
eter I+ 7 lZero-speed clamp cancel T.8 0, ! 1
[} 8 |First internal speed T.S | -7000~7000 0
! 9 |(not in use) — —_— ——
1 ¢ A |Input gain in torque control mode T 25~2500 250
| E B |Input reversal in torque control mode T 0, 1 0
| . C |Offset voltage in torque control mode T -127~127 0
I : D [Cnot in use) — — —
| ; E {(not 1n use) —_— —_— —_—
1 E F ((internal use) — — T
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Param- Related Adjustable Standard
Type [eter Parameter control factory
No. mode range setting
2 * 0 [Position loop gain P 10~100001/s1] %
2 | 1 |Speed feed forvard P 0~100(%] 0
2 + 2 |Positioning end range P 0~32766(P} 10
2 + 3 |Position error limit setting P 1~32766 30000
2 i 4 {Cancel of position error limit P 0., 1 0
9 5 |Numerator of pulse frequency division P 1~10000 10000
User 2 ' 6 |Denominator of pulse frequency division P 1~10000 10000
g%g?m- 2 é 7 tMultiplier setting P 1~4 4
2 : 8 |Logical inversion P 0~3 0
2 é 9 {Pulse input mode P §~3 |
2 1 A |(not in use) — am _
9 1 B |(not in use) — _ —_—
2 1 C |(not in use) _ _ —_—
2 + D {(not in use) —_ — —
2 i E |(internal use) _— —_ —
2 : F |(internal use) — — S
3 : 0 |Motor pole _
3 E 1 {Encoder pulse - These parameters are set by
3 E 9 |J/T ratio factory corresponding to the
3 E 3 |Current proportional gain applicable motor and driver.
3 | 4 {Current integration gain ,
] - You cannot change the value
3 + 5 [Overspeed level
T of these parameters.
System| 3 | 6 [Max. output torgque
g%é?m— 3 é T {Overload time constant
3 1 8 |Overload criteria
3 | 9 [Cinternal use)
3 ¢ A |(internal use)
3 ! B {(internal use)
3 1 C |(internal use)
3 ' D |(internal use)
3 g E |(internal use)
3+ F [(internal use)

|Note] 1.
[Note]| 2.

[Note] 3.

Symbols used in this column stand as follows:
T : Torque control mode
S : Speed control mode

P : Pusition control mode

- 99 -

Please note that "Standard factory setting” may vary from the above values
depending on the applicable motor specifications.

Factory setting value differs of parameters with * depending on the driver
model].




g9—2 Detail of user parameter

(1> Parameter No. f_”:_Aafn;e::Qf, ax;_s (adjustable range: 0~9)
- ¥hen you use a computer to refer or monitor the parameter setting, you can
monitor which axis the computer is accessing, while you control multi-axis.
Setting value of this parameter becomes the part of prompt, displayed on the
initial screen at a serial communication. ([J of Prompt AXIS[J%).

This setting does not affect any servo operation.

(2) Parameter:No.. . ; ay (adjustable range: 0, 1, 2)
You can select ‘the type of data dlsplayed at 7 segment LED, among the followings
wvhen you first turn on the power.

"0" : Displays the reserved pulse amount of position error counter.
unit : [PULSE]
@ Range of display is -32767~+482767. If the reserved pulse amount
exceeds this range, the display saturates at the upper or lower limit
of this range.

@ Polarity display (+) : generates CC¥ torque
: generates C¥ torque i
"1" : Displays the motor speed. - unit @ [r/m
Polarity display (1) : rotates at CC¥ =

- : rotates at CW
"2" : Displays the motor torque.
@ Range of display is 0~ =* 1500
(Displayed value)x 0.2 represents the actual generated torque
(in % against the rated torque).
If the displayed value is "+1500". the motor generates 300% of
the rated torgue at CCK.
@ Polarity display (t) : generates CC¥ torgque
- : generates C¥ torque
m This parameter becomes 1nact1ve vhen you operate with computer.
¥hen the polarity is +, + will not be displayed.

(3) Parameter:No: - (adjustable range: 0~5)
You can select the control mode Wlth whlch you use this driver among the
followings; 2

"0” : Position (pulse row) control mode

"1" : Speed (analog) control mode

"2" : Torque (analog) control mode

"3" : Position (Ist.) - Speed (2nd.) control mode

"4" : Position (Ist.) » Torque (2nd.) control mode

"5" : Speed (Ist.) « Torque (2nd.) control mode
You can select either a Ist. or a 2nd. mode with a control mode control input
(C-XODE), when you choose one of the above ”38”, "4" or "5” as follows:

¥hen you select "H” of C-MODE, you can select the 1st. mode.

¥hen you select "L” of C-MODE, you can select the 2nd. mode.

Please input C-MODE when the command signal to the shifting control mode
is "0", or the motor is at complete stop. since this driver has not
interlocking function between the receiving of the control mode control
input and the existence or nonexistence of the command (pulse row command,
speed/torque command), or the reserved pulse amount of the deviation counter.
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e (4) Parameter No.|03f: 2 Speed loop: gain (adjustable range: 25~3500)
+ Proportional gam of the speed amplifier. Larger the value vou set, larger the
gain you can obtain.
Most appropriate value of the speed loop gain depends on the load inertia and the
motor model.
Please refer to section 8-2, "Gain adjustment” for detail.

o (5) Parameter No: [04]: %Spe _ . (adjustable range: 1~1000ms)
+ Integration time constant of the speed amplifier. Smaller the value you set,
faster the integration is made.
Please refer to section §-2, "Gain adjustment” for detail.
If you set this to the max. (1000), the integration time constant becomes
infinite (no integration).

(6) Parameter-No: i eed (adjustable range: 0~4)
- You can select the type (tlme constant) of the digital filter for speed detection
signal. Larger the value you set, guieter the noise you can expect from the motor.
¥e recommend vou to set this to "4” unless you need excessive speed response.

(D

(ad]ustable Tange: 0~400%)

ThlS drlver is emgned to accept the max. torque of 300% of the rated torque for

a short duration. You can limit this max. torque when you expect any mechanical

problem with the motor load or the machine,

You set the value in percentage of the rated torque (100%).

¥hen the setting is "200". : Permissible output torque is 200% (2 times)

of the rated torque

You cannot set a higher value than the factory setting value of the systen
parameter No. (Max. output torque setting). Even if you set a higher
value, the max. output torque will be antomatically adjusted to the max.
ontput torque of the factory setting.

(8) Paramets:No: [0F]: Toraue iii (adjustable range: 0, 1)
You can ignore the analog torque hmlt input (C¥TL, CC¥TL) by setting this to "1".

Note| No torque will be generated when you set this to "0”, and the torque limit
input (C¥TL, CC¥TL) is open.

(9) Parameter-No.. - (adjustable range: 0, 1)
You can set the full scale value of the speed monitor signal (SP).
"0” : 4095 r/min full scale
"1” : 16383 r/min full scale
It is set to "0" (4095 {r/min} full scale) in normal specifications. If it is
insufficient, set the parameter to "1”.
+ Relation between the motor speed and the monitor voltage is described as below;
Speed monitor voltage (V)

A
apprx. 8. 2V -

apprx. 6v |------

apprx. 1.5V |-/--z-r

R

o
[ow-)
=
e
o2
w
—
[yl
g
[==]
P
[o—
(=]
co
(-]

4095 Motor speed [r/min]
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E?'..‘;_nac::t Aederve 1nh1b1t input (adjustable range: 0, 1)

(10
You can ignore the C¥ rotation inhibit input (C¥L) and CC¥ rotation inkibition
input (CCWL) by setting this to "1”, and the driver runs normally judging this

as "non-inhibit”.

Note| No torque of C¥ will be generated if you set this to "0” and the C¥
rotation inhibit input (CWL) is open. Same is applied to CCK. If both
C¥L and CC¥L is open, the driver trips due to "Drive iphibit input error”.

(1) Paraneter No; [O&]
(adjustable range: 0, 1)

+ You can select among the below, while the C¥ rotation inhibit input (C¥L) or the
CC¥ rotation inhibit input (CC¥L) is working, and the motor is decelerating:
"0" : Dynamic brake is activated and the motor stops.
17 : Dynamic brake is not activated and the motor makes free run stop.

_Qﬁ (feed back) d
(adjustable range: 1~10(
You can set the numerator of the division of the feed back pulse from the encoder.

(12) Parameter:No. DB

(13)  Parameter No::[0€]

““(adjustable range: 1~10000)
You can set the denominator of the division of the feed back pulse from the encoder.

1. Please make a division ratio lower than | after reducing to a common
denominator.
Numerator
Division ratio = =1
Denoninator

2. Please do not set a extreme ratio (such as 1/10000). ¥e recommend you
to set a ratio between 1/32 and 1.

3. This driver is designed for the motor with 2500 [P/r] encoder as a
standard. Following table gives you example when you need to adjust tu
the necessary pulse number based on the system;

Necessary feed back pulses at the system [P/r]

500 1000 1560 | 2000 2500

Setting value of numerator 500 1000 1500 |. 2000 2500 (10000)

Setting value of denominator| 2500 2500 2500 2500 2500 (10000)

Note; 4. When you use division fupction of feedback pulse, Z-phase pulse is
synchronized with A-phase pulse when division ratio is "1”, while note
that they are unsynchronized if it is not "}”.
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(14) Parameter-No. [0D]. - Pulse inversion (adjustable range: §~3)
Phase relation of the output pulse from the rotary encoder:
B-phase pulse is behind of A-phase at C¥
B-phase pulse is ahead of A-phase at C¥
You can ilnverse Lthe phase relation between the above A and B phase through this
parameter by inverse the logic of B-phase. You can do the same to Z-phase.
- The table below represents each relation (at CW)

: : H ' : , } H \
Value of : ' ‘ : i ' ; ! ‘
parameter |A-phase| |+ L+ | 1+ [
: : : : : ; : : :
1 1) 1 1 1 ] 1 1 1
B-phase : I ! | . ﬁ ! | : non-inversion
0 N ' : : : : 1 E 5
Z-phase ) ' : . : i ; logic
E ; ' ' : ; ; : ! non-inversion
(] ] L] ] 1 (] 3 1 1
: , ' ; H : : \ : logic inversion
B-phase H | : . | : l E
1 : 1 t ' : 1 1 ' '
) 1 ] 3 1 1 .
Z-phase : : : ! | ' | : : logic
' : : ' ' : i ‘ : - non-inversion
1 1 1 1 ] 1] I ) 1]
J S H S N B P
B-phase : . : . j : | : non-inversion
2 : : : , ' : . : :
Z-phase : 1 . . : i . logic inversion
e
' ] V : : ' : 5 y
1 1 1 3 [ 1 1 1
1 ] ] ] 1
B-phase ' : . . ' logic inversion
] T L] 't [}
3 ] ] ] t L] : 1 r t
Z-phase ! : ! ! ' ! | ! : logic imversion
: : ' l : : : : :

(adjustable range: 6~5000)
You can set the acceleration and deceleration time through this parameter.

- Relation between the setting value and the accel./decel. time is described
as follows;

Setting value = or
Deceleration time from 1000{r/minl} to O[r/minlls]
¥hen you want to start up from O[r/min] to 3000{r/min] in 6s,
0[r/min]? 1000{r/min] in 2s

Acceleration time from O[r/min] to 1000[r/minlis] ] 0
x 500

Setting value = 2x500 = 1000
1. Acceleration/Deceleration limit function is not valid at the position
control mode and torque control mode. Also do not use the accel/decel,
limit function at the speed control mode while you compose a position
control loop externally. (Set this parameter to "0".) This may cause
an oscillation.
2. Please note that you cannot set the acceleration and deceleration time
individually.
(16) Parameter No. [12]:: Arrival: speed (adjustable range: 0~10000)
You can directly set the detection level of the speed arrival signal (COIN) at
the speed control or torque control mode, in motor speed [r/minl.
COIN signal will be turned on when the motor speed exceeds the setting value.

Please use the output COIN differently per the following control mode;
At the speed, torque control mode --- Speed arrival signal
At the position control mode esees- ++ Positioning end signal

Therefore, this parameter is invalid at the position control mode.
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(adjustable range: 10~2600)

necessary motor speed and the speed command voltage value).
Please calculate the setting value per the following formula:
Setting value = 0.00003 < number of encoder pulses X necessary motor speed at
6Y input [r/min}
Number of encoder pulses seecsscescessencces 2500 [P/r]
Necessary motor speed at 6V input eseeseecececes 3000 [r/min)
Setting value = 0. 00003 x2500x 3000 = 225
Please pay attention to the possible oscillation caused by the change of
the position gain of the servo system, which is set through the parameter,
when you compose the position control loop and use this driver at the
speed control mode.

1)

signal (SPR),
"0 : Rotates at C¥ with the speed command of (+) (
"1" : Rotates at CC¥ with the speed command of (4)

In cace of position roop setting outside the driver, servo-system is
uncontrollable unless the polarity matches.

1€ ¢ =127~127)
. You can make an offset adJustment of the analog speed command input C1rcu1t

Please proceed as follows when you make the offset adjustment with the driver
alone;
M Enter exactly "0” V to the speed command input (or connect SPR to the
signal GND).
B Set the value so that the motor does not rotate.

(20) Parameter: No"i_F (adjustable range: 0, 1)

- You can separate the analog speed command input (SPR) by setting this parameter

to "1", and the internal speed command which you set through the parameter No.
(First internal speed, described later) becomes valid.
Select between the motor stop and the Ist. speed with the zero-speed clamp input
(ZEROSPD).

+ Fig. belov shows the example of variable speed running when you select the
internal speed command;

.,

SRV-ON input -

ZEROSPD input —  E—
Kotor speed

Ist. speed |

-———-—

Time

(21) Parameter No. ,fFf?Liff'ﬁh“;' (adjustable range: 0, 1)
You can invalidate the zero- speed clamp input (ZEROSPD), by setting this parameter
"1", and the driver runs normally.

Note| Zero-speed clamp input (ZEROSPD, No. 10 pin of CN I/F) which is described
in section 6-2, becomes valid when you open this and (-) of the control
signal power supply (COM No. 28 pin). If you set this parameter to "0” and
open the ZEROSPD input, the driver becomes to "Zero-speed clamp” at any
time, and the motor does not run.
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(22) Parameter-No.[18] : First internal-speed (adjustable range: -7000~7000)
Set the first internal speed [r/min] with the following formula, when the internal
speed command hecomes valid. (Refer to parameter No. .)

Necessary Ist. speed [r/min]x Number of encoder pulses [P/r]

Setting value =

T146G
Number of encoder pulses s+-+++ 2500 {P/r)
Necessary Ist. speed sesves 1500 [r/min]
) 1500 [r/minlx 2500 [P/r]
Setting value = 7140 = 525

Polarity of the setting value represents the polarity of the internal
speed command.
(+) : Rotates at CCW
- : Rotates at C¥

(23) Parameter No. [1A] orque; ‘cont de (adjustable range: 25~2500)
You can set “the torque command (TRQ ) put gain (relation between the generated
motor torque and the torque command input voltage) at the torque control mode.

+ Set the value with the following formula;

3 x 950 -

Setting value
¥hen you want to obtain the rated torque with the torque command input of
1.5Y;

Torque command input gain [V/100%] =

Setting value = Mg__ = 500
& T 1.5 [V/100%]

If you enter the torque command input which corresponds to 200% or more of
the rated torque, this may cause a saturation despite of the above formula.

(24)

COR (adjustable range: 0, 1)
You can reverse the polarity (direction of' the generated torque) of the analog
torque command signal (TRQR) with this parameter.

"0" : Generates C¥ torque with the torque command of (4)

"1" : Generates CCY torque with the torque command of (4)

(adjustable range: -127~127)
You can make an offset adjustment of the analog torque command input circuit.
Please proceed as follows when you make the offset adjustment with the driver
alone;
M Input exactly "0" V to the torque command input (TRQR), (or connect TRQR to
the signal GND) after setting to the torque control mode.
B Set the value so that the motor does not rotates.

o (26) Parameter :Ne: (adjustable range: 10~1000)
You can set the posxtlon gain at the position control mode with the unit of [i/sl.
Larger the value yon set, larger the gain, and higher the servo stiffness
(stiffness at servo-lock) you can obtain.
Too large setting may cause an oscillation.

e (27 P_arameﬁte_r_;NQ;_ : (adjustable range: 0~100)
You can add a speed feed foruard function at the position control mode when you
need high speed response. (Refer to section §-2 "Gain adjustment”. )

Set the speed feed forward volume in percentage against the commanded volume.
Too large setting may cause an oscillation. ¥Ye recommend vou to set this
parameter to "0" unless you need excessive speed response.
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(28) -l_’.arahietérngc.- < Positioning: end range (adjustable range: 0~32766)

You can set the detectlon level of judging the positioning end, with the number
of pulses.
The driver will judge the positioning end when the number of reserved pulses of
the deviation counter becomes within the preset ramge, the driver outputs the
positioning end signal (COIN). {(turns on the output transistor.)
Eeedback nulse. of rotary.encoder is sultinlied 4. Jines.and. iopyl to

deviation counter, so the positioning end range is converted into

motor rotation angle as:

Positioning end range

4 % (Pulse count of rotary encoder)

(29)

{adjustable range: 1~32766)
Set the detectwn level of judging the position error, with the number of reserved
pulses of the deviation counter.
Calculate the setting value with the following formula:

Judging level of position error [PULSE]

16 .
The driver trips when the number of reserved pulses of the deviation counter
exceeds the above setting value, judging as an error.

Setting value =

(30) Parameter No:[24]

(adjustable range: 0.1)
You can mask the protective function of the position error limit with this
parameter.

You can cancel the detection of the position error limit, and the driver keeps
operating even when the number of reserved pulses of the deviation counter exceeds
the detection level, set through the parameter No. (Position error limit).

3D .
(adjustable range: 1~10000)
You can set the numerator of command pulse frequency division - multlphcatmn

______________ on
(a Justable range: 1~10000)
You can set the denominator of command pulse frequency division - multiplication.

(32)

1. Like the above section, you set any value of the denominator between 1 and
10000, but we recommend you to use with the range per the below: |
1 Setting value of numerator
-— = < 20
50 Setting value of denominator

2. Please set the multiplication ratio so that the command pulse frequency
after the multiplication may not exceed the max. command pulse frequency.
(500kpps in case of the line driver output, 200kpps in case of the open
callector output. )

3. See the section 7-2 "Trial run” for the relation between command pulse
frequency. division/multiplication ratio, and motor revolutions.

(33) Parameter No.

(adjustable range: 1~4)
You can set the multiplication when you select "2-phase pulse input mode” at the
parameter No. [29] (Pulse input mode) described later.
Relation between the setting value and the multiplication becomes as below:

R L Multiplication of 1
"2T  sessesssssess Multiplication of 2
"3" and 74" eceeee Multiplication of 4
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(34)

(357

Parameter No.: mLoglcmversmn {adjustable range: 0~3)
You can set the logic of the command input of 2 systems (PULS, SIGN) individually

as below:
"0” -+« "PULS” signal logic non-inversion, T"SIGN” signal logic non-inversion
"17 e+« "PULS” signal logic inversion, "SIGN™ signal logic non-inversion
"27 e+« "PULS” signal logic non-inversion, "SIGN” signal logic inversion
"3" --« "PULS” signal logic inversion, "SIGN” signal logic inversion

Pafameftgr;jr{(j;mf (adjustable range: 0~3)
Input status of command pulse may be selected from 3 types shown below by setting
this parameter.

o
Y

s

—+
3

tﬁ

Setting Input status Signal of CCY¥ command E CY¥ command
N I/F 5
t! ! : t!ot!?
"0” |2-phase pulse with| PULS A-phase H‘E ei LE 1 EH Ee
or |90° difference IR v : "
B_ 1 ' : ] ]
"2" |(A-phasetB-phase) SIGN phase eﬂ Gﬂ V. ?*'
tr ¢ttt
B-phase advance of 3 B-phase behind of
A-phase by 90° 3 A-phase by 90°
C¥ pulse row PLUS a4 [ | | 1 ’
E tf 12t
l‘ll!‘! + H :
Lales !
CC¥ pulse row SIGN :
t? {2 H
S 1B B
Pulse rov PLUS P : g__{;‘ = |
"3 + ' L '
: ' ' 0" :EE:EE: :Ezl
Sign . SIGN ' > N "L ]

I. The table above shows the logic relation on pulse input ® side (driver side)

illustrated in section 6-1-5. ¥hen the logic is considered on pulse input &
side (supply side), note that logic is inversed when pulse is supplied by
line driver and by open collector. (See 2 of 6-1-5.)

2. Yhen logic relation of PULS, SIGN signal has to be changed-for convenience

of signal polarity on command pulse supply side (@), use the function of
parameter No. i

Minimum required time width

Line driver interface Open collector interface
t 2 us or longer 5 4% or longer
t. | us or longer 2.5 s or longer
i3 | #s or longer 2.5 us or longer
ta I s or longer 2.5 us or loanger
Ls } u#s or longer 2.5 us or longer
te I #s or longer 2.5 us or longer
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(1) MSD Series have various parameters through which you can adjust/set the performance

or functions.
Please use these parameters so that you can operate the driver at the most

appropriate condition.

(2) Among various functions of MSD Series are;
M ‘lonitoring functions of such as the number of reserved pulses of the deviation
counter (position error), motor speed and generated torque.
B Display of the status of the control input/output signals connected to the
connector, CN I/F.

M Display of the error factors and the record. -

(3) There are 2 ways of operating the above functions as below:
Bl Key operation and the display of the front panel or,
K Computer display

10-1 Ke é on of the front panel
an

o
di

160-1-1 Composition of the front panel/“display

~

%
Display LED (6-digits) g 8 B 8 g 5

SHIFT| Key —‘“““"3.— Ke.iY
) ——3 (| )

MSD




10-1-2 Outline of the operation

B There are 4 modes which you can work with, vhen you operate through the key S¥ or

LED on the front panel. These are, "Monitor mode”, "Parameter setting mode”,

"BEPROY writing mode” and "Automatic gain tuning mode”. Please use key to

select these modes. Each mode consists of [Selection display] and [Execution
display] . and use key to select these displays. Use (a] ] keys

to select or execute each mode.

B You can only change the data at the figure which decimal point is flashing.

a] [v] keys are not valid unless the flashing of the decimal point is

displayed.

Sk Valid condition

Function

1

MODE] {At the selection display

Select the mode.

At any time

Select the selection display or execution display.

[a](¥]

1. ¥hen the flashing
decimal point is
displayed.

[«

Change the data.
Select the parameter.
Execute the qperation.

Shift to upper figure for data changing.

M At the selection display of each mode, upper figures consist of 2 alphabets +t

under bar.
lode Upper figures at the selection display
Monitor mode dP._
Parameter setting mode PA._
EEPROM writing mode - EEL
Automatic gain tuning mode . AE_

M VYhen all the figures flash, this represents the trip.

Display

Motor status

All the figures flash

Trip

Normal display

Normal operation
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10-1-3 Example of oDeratidn execution

Yhen vou turn on the power, LED display shows the exectuion display (either one
of the position error, motor speed, or torque cutput), following the setting of
the parameter No. - {("Selection of initial display”, after displaying the LED
check (about 2s).

! {Display example| [Heaning] {refer to]
IC"O—EPS I Position error > 5 I (5 pulses of 10-1-4(1)
¥ - deviation) @
!dP—E' d. ] Hotor speed SET r /DGDj (1000r/min)  10-1-4(1)
¢ key ®
Idp-__‘i- ~ 9. | Qutput torque s & 500—' (100% of 10-1-4(1)
torque output) @
IC"P-C"' E. 1 Control mode BDS cnt ] (Position 10-1-4(1)
_ 4 control mode) @
[O'P— 13, I Input/Qutput signal I -0, Hl (Input signal 10-1-4(1)
_ i_ status No. 0, active) €)]
Idf —= . | Error factor/record | IEF r. —— I (No error) 10-1-4(1)
' - ®
ldP- no. } Internal use : |ﬂ-'E’ .Uéq e —_
Display varies as an arrow shows by
pushing kev and reverse way by
pushing key.

A HODE] key

il Pardueter setting mod
NSNS ,;.(Selecuon dlSPlaY)

— 1 h {Display example} {Meaning] [refer to]
lIP5_ 08. | Parameter No. (1000: value 10-1-4(2)
11 I 1agda. J of parameter)

i b : SET
ho‘q“ BFj arameter No. key

Display varies as an arrov shows by Set with [v] keys.
pushing key and reverse way by
pushing [¥] key.

m Paranieter with: “disi You cannot change the parameter which
- before the: par: meter No 'becomes no flashing decimal point is
actlve after resettlng the power displayed.

P ‘ WODE} key

{0 nextl page
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from the previous

|

page

o EEPROM'writing on mode

L n r(Selection dispray) ot
Ee_s5ct |

Shift to the execution display by
key when vou write on the
parameter into EEPROM.

In case of the
motors which
you cannot
make automatic
gain tuning

key

| - _
R )
L1 Machine ‘
{F,’ L“'; stiffness Nq.l (low)
) . ,
Hachine :
HAE&_1—-9.| stiffness No.9 (high)
1 _
Pushing proceeds as an arrov
shows, and reverses.

Shift to the execution display after
setting the machine stiffness, by

pushing key.

‘refer section 6-4 for the
machine stiffness.

[Display example] [Meaning| [refer to]
| —. | 10-1-4(3)

l :l keep pushing

]

|5 LR-E l start writing
v

F 10 15 A,

finish writing

¥hen you execute writing, keep pushing
pushing until the display shows

lGtR-t

SET
key

MODE| key

[Display example] {Meaning| |refer to}
l — ] 10-1-4(4)

keep pushing

start tuning

S5tARrEL

- The motor rotates
forward and backward
about 15 seconds

y = here.

£ im 15h. finish tuning

¥hen vou execute tuning, keep pushing
[A] until the display shows CEA-L
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10—-1—4 Detail of Operation

{1} Detail of monitor mode
@ Display of the position error, motor speed and output torque

I 5

-T"V T data
+++ Position deviation: displays the reserved amount of pulsed of the
IFJ] deviation counter with polarity.

= polarity (4) : generates the CCY¥ torque
- : generates the C¥ torque

' ++= MHotor speed: displays the motor torque with polarity. Unit {r/min]
, « polarity (4) : CC¥W - : C¥
[£]

=++ Output torque : displays the motor torque with polarity.
» polarity (i) : CC¥ - : C¥
+ relation between actual torque and the displaved value is
described as below:
output torque [%] = displayed value x {.2

when the polarity is +, + will not be displayed.

(&) Display of control mode

Displays the current control! mode.
Pioi{S|cimn|t

1

P aIS cin r’:! «-+ Position control mode
lSlF’]d|c[n]tl -+ Speed control mode
Itlrl?lclnltl «++« Torque control mode

@ Display of input/output signal

M Displays the status of the control input and output signal to the connector
CN I/F. You can use for checking the right connection.

lﬂ_g.

A
i +++ Input signal A <es Active (signal is valid)
o & ++- Output signal — +++ Inactive (signal is invalid)
Signal No. (16 scale 0~F)
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M Push to select the desired signal No.

Example of
shifting when dat—I1A.
pushing IZ] {
oit|—10
}
|
|
|
!
al&|—IF

B Signal No. and its title

(Lowest No. of the input signal)

(Highest No.

of the input signal)

(Lowest No. of the output signal)

(Highest No. of the output signal}

Input signal Output signal
Signal Title Symbol |Pin|Signal Title Symbol |[Pin
No. No. |No. No.
0 Servo-ON SRV-ON |12 0 Servo-ready S-RDY (27
1 Alarm clear A-CLR |31 1 Servo-alarm ALM 26
2 C¥ rotation inhibit C¥L 29 2 (not in use) - -
3 CC¥ rotation inhibit CC¥L 30 3 (not in use) - -
4 Control mode control C-MODE {32 4 (not in use) - -
5 Zero-speed clamp ZEROSPD| 10 5 (not in use) - -
6 (not in use) - - 6 Positioning end COIN (25
Arrival speed
T (not in vse) - - 7 1 (not in use) - -
8 Pulse input inhibit INH g 8 (not in use) - -
9 (not in use) - - g (not in use) - -
A Deviation counter clear|CL 13 A (not in use) - -
B (not in use) - - B (not in use) - -
C (not in use) - - C (not in use) - -
D (not in use) - - D (not in use) - -
E (not in use) - - E (not in use) - -
F (not in use) - - F Internal use - -
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@ Error factor and its record

M You can trace the error factor back to its past 8§ errors including present one.

Er‘r‘. e

Errl o Current error
£~ - Error record {
E- 1 " Error record 1 — Error code No.

! © {-- will appear at no error)
£—-7 .. Error record 7

M You can trace by pushing

(By pushing [¥], you can select older record.)

If the error occurred which vas stored as a record, same error No. will be
displayed for the current and the error record 0.

B Relation of error code No. and its content

Eégngo. Content EEEZINO. Content
12 Overvoltiage error 38 Drive inhibit input error
13 Undervoltage error
14 Overcurrent error 41 ABSC counter overflow error
40 ABSO system down
16 Overload error 46 ABSO breakage error
22 Encoder signal error 23 DSP problem
24 Error caused by POS. error 30 CPU problen
26 | Overspeed error 35 EEPROM parameter error
27 Pulse frequency division error 84 Received parameter error
29 P0S. error counter overflow 98 System error
89 Other error

Error protection function of error code No. 41, 40, and 46 is provided only
for drivers applicable with absolute encoder.
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-

(2)

Parameter setting

[Selection display]

PR - oo
1 _[
- Parameter No. (16 scale)

Push E to select the parameter which you want to refer or set.

Please refer to section 9-1, "Outline of parameter” for the relation
of the Parameter No. and its content.

[Execution displayl

Parameter value

You can change the figure
in the column at which the
decimal point flashes.

M Set the parameter value by pushing .

¥ith @ the value increases and decreases with .
Shift the flashing decimal point with to the wpper digit.
Each parameter hés a limit for the shift to the upper digit.

Upon changing the parameter value, the content will be reflected to the control.

I. Please change the data little by little, instead of changing drastically
if you change the parameters which affect the motor movement (such as
the speed loop gain or position loop gain). Some parameters inhibits

to use .

2. Some parameters substantially change the motion of motor because of
their function (e.g. parameter No. 02 "Selection of control mode”,
No. 14 "Input reversal in speed control mode.”, No. 25/26 "Numerator/
Dominator of pulse freque division. ™, etc.). In changing these
parameters, be sure to be state of Servo-off.
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(3} Detail of EEPROM writing on mode

B Keep pushing until the display shows

Keep pushing I l
for about 5 secs, '
then the bar will I l I
increase, *
i
{

Start writing 5t |H

-J

: | - -
n| 5|k [cJE]STETe] ) [E[FTATaT~T

Finish writing

N

Finish writing ¥riting error

B ¥hen you change the parameter setting which becomes active after the reset, the
display shows !,— Fl5 IE £| .| at the finish of writing.
Please turn off the power to reset.

B If you keep pushing after the end of writing, vou can re-write in the
parameter.

Note{ 1. ¥hen you encounter the error at writing, please re-write. If you still

encounter the error, this may be the driver's malfunction.
Please contact the shop purchased this driver.

‘Notel 2. Please do not turn off the power while writing. ¥rong data may be written.

If this happens, please set all the parameters and write-in again after the
complete check.
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{4) Detail of automatic gain tuning

[Selection display]

lAlel -] -1

Internal use T T

Hachine stiffness No..

Il Push to select the machine stiffness No.
(refer to section 6-4 for the machine stiffness No.) N

[Execution display]

M VYhen you execute the auto-gain tuning, turn to Servo-ON and keep pushing until
the display shows; {5 I EIHI‘" l &I I .

Keep pushing LJ ,

for about 5 secs, v
then the bar will N
increase. ]

I

‘
Start writing ¢

SIE|A|~ L

! N

Finish writing Flal 15im. El-1~Talr
Finish tuning Tuning error

M VYou can restart by keep pushing after the end.

1. W¥hen automatic gain tuning is executed and normally terminated, if the
gain is out of "application range” described in section 6-4-2, the
machine operation may not be improved. {(Gain remains unchanged before
and after automatic gain tuning.) In this case, adjust the gain manually
according to the section 8-2.
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Note] 2.

[Note]| 3.

¥hen auto gain tuning error has occurred:
A tuning error occurs when the following condition occurs during tuning
operation.
@ During tuning operation,

- Error has occurred.

» Servo-on is inactive.

« Deviation counter is cleared.
@ Inertia or load is too large, causing saturation of output torque.
@ Tuning is not executed successfully because of resonance, etc.
¥hen any tuning error has occurred, each gain returns to a value before
tuning. The system does not trip except when an error has occurred, so
fully note the safety especially when resonance occurs.

Parameter data after automatic gain tuning is not written in EEPROM.
¥hen power is off, it returns to former data before execution.
If you want to reflect the result of automatic gain tuning here and after,

write the parameter in EEPROM before cutting off power according to section
10-1-4 (3). '
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1i0—2 Operation with computer
10—-2-—-1 Outline
¥SD series have the function which you can make serial communication with the computer

via RS232C, and you can use this computer as a conscle. You can set, change the
paramneter, or monitor the control state on the CRT screen of the computer.

Composition of using the computer is described as below:

Communication cable for RS232¢ MS-DOS |
(option)’ Arranged by customer

Communication software PANATERK
(Option) ° -

corputer

C ervo motor
A Arranged by customer

USH series

Connection cable &8 4SD series
for motor leads
(opticn)
Connection cable for rotary encoder (option)
10—-2-2 Computer and software

(1) [Applicable Computer|

B [BM PC/AT or compatible machine

@

N 05
+ Please prepare HS-D0S*! ver. 4.0 or higher.
B Software for communication (PANATERM*?)
« We prepare as an option. (2DD - 3.5 inch FDD)
« Part No. for this PANATERK*? is DVOP0O460E.

*¥1. MS-DOS is a trademark of Microsoft Incorporation USA.
¥2. PANATERM is a trademark of Matsushita Electric Industries, Co.,Ltd.

(3) |{Connecting Cable for RS232C|

M Ve prepare the connecting cable between connector (CN SER : 10 pin) on the
front panel of the driver and the connector for RS232C (25 pin) as an option.
B Part No. of this comnecting cable is DYOP0630 for RS232C.

You cannot use this cable to other application.
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10—-2-3 Composition of " PANATERM”

MENU No.
i
0 Parameter settings/Change of settings
Page ¢ : User parameter (0)
Page 1 : User parameter (1)
Page 2 : User parameter (2)
Page 3 : System parameter
i
Conirol state reference
2
Error condition reference
3 -
Error record reference -
4
Automatic gain tuning
5
¥Yave form graphic
6
: File operation/Return to MS-DOS

10-2-4 How to load

(1> Connection of the connecting cable )
Please make sure that all the power supply to the driver and to the computer
is furned off.
Insert the plug of 10 pin of the cable to the connector, CN SER. and plug of 25
pin to the RS-232C connector securely.

(2) Setting the communication mode of the driver
- You can select the parameter setting and control state referring among the
following ways;
@ Through the computer via communication.
@ Key operation of the front panel. (Refer to 10-1)
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{3) Loading
- Turn on the power of the computer to load MS-DOS.
Make sure that the screen shows prompt A > of MS-DOS.
Turn on power for the driver.
Load FDD of "PANATERM” to the computer .and enter
A > PANATERM il
Now "PANATERM” is loaded and the following will appear on the computer CRT;

T L i e e }
| Communication software ---- PANATERM(ver. 3. 11b) |
| for IBH PC/AT MS-DOS Ver 4.00 |
! Copyright (c) 1992 by Industrial Motor Div. |
! Matsushita Electric Industrial Co,, LTD. |
fommmm oo e s R +

Prompt of "AXIS%%" will appear when you push the return key of the computer.

Now you are ready to operate.

10—-2-—5 Operation

B VYhen you enter AXISx%MENU [d] while prompt of "AXIS¥%" is on the screen, following
menu screen will be displayed on CRT.

ALL DIGITAL SERVEQ DRIVER

Matsushita Electric Industrial Co., LTD.
Motor Division

:  Copyright (c) by E

ok Lt o ik i T A o e A £ o . S e e ) g e L e

MENU No. O -——-— Parameter Settings/Change of settings
MENU No.1 -----—- Control state reference

MENU No.2 -—--—-- Error condition reference

MENU No.3 ------ Error record reference

¥ENU No.4 ~------ Automatic gain tuning .

MENU No.5 ------ Yaveform graphic

MENU No. 6 ------ File operation/Return to KS-DOS

Select Menu No.
( Select 'Q to quit a menu )
MENU No. (0 - 6) =

M Enter MENU No. corresponds to the mode you want to refer.



(1) [Par

ameter setting/change mode)

M By entering [:] of MENU No. on the above menu screen, you can select "Parameter
setting/change” mode, and the CRT shifts to the following screen (Parameter

setting/change screen).
Parameter setting/change screen has total 4 pages.

enter or .

In order to change the page,

Please refer to section 9, "Parameter” for the detail of each parameter.

[Page 0]

[Page 1]

[Page 2]

{Page 3]

c¢ PARAMETER set 322 ALL DIGITAL SERVC DRIVER

|
i
t Ko 0 Mame of axis - 0 | Copyright (c) by
No. 1 Selection of initiai disp. -- I | ZXatsushita Electric
No. 2 Selectfon of control sode, -- t I industrial Co LTD
No. 3  Speed loop gain -- H | Motor DEvision
No. 4 Speed loop integration ti. -- I R e
Ho. § Speed detection filter -= 4
No. 6 Torque liait - 300
No. 7 Torque limit imhibit - t
No. 8 Speed wonitor gain - 0
No. 9 Inactive drive inhibit in. -- 1
Ko. a Dynaajc brake - 0
Bo % Nuserator of pulse freque -- §0000
Ko. ¢ Dosinator of pulse freque -- (0000
¥o. d Pulse inversion - ]
No. e .
Fo. f Systes sasagessnt parmmet. - |638{ )
€<¢ PARANETER set »») | ALL DIGITAL SERVG DRIVER
¥ HNolD Accelerastion/Deczleration -- 8 | Copyright (&) by
Ko. 11 | Matsushita Electric
¥o. 12 Arrival Speed - 180 ladustrial Co LTD
Ko, i3 Input gain in speed contr. -- 225 i Mator division
¥o. 14 Input reversal in spesd ¢ — [ §
Ho, 5 Offset voltage Iy speed ¢ - 0
Bo. 16 [nternal/External spesd 5. -- a
Ko, {7  Zero-speed clasp cancel -~ I
No. 18 First internal speed - a
Moo 19
No.!a  lnput gain in torque coat. - 250
Ra b input reversal in torque . -- 9
Kol Offset voltage in torgue . -- 0
No. 1d
Mo, le

Ro. If Systes managesent paraset, -- 25090

€< PARMMETER set 333 f ALL DIGITAL SERVO DREVER
3 No.26 Position loop gain .- 20 | Copyright (&) by
Bo.2!  Speed feedforvard -~ 0 | |JMatsushita Electric
Ko.22  Positioning end range - [L I {ndustrial Co, LD
Mo 23 Positiva error Hait sett, -- 30000 | Kotor Pivision
No.24  Cancel of position error . -- ¢
Ko. 25 Nuserator of pulse freque. -- 10000
No.26  Dominator of pulse freque. -- 10000
Ho. 27 Nultiplier setting - 4
“ No.28 Llogical inversion - [1}
N0, 28 Pulse input mode - 1
Ko 2a
o, 2b
Ko, 2¢
No. 24
Fo. Ze

No.2f  Systes managesent paramet. -- 31Tdd

TaEEIEANNBUENAE [TETPIY zxgaxpuny Ty Y LT T

<¢¢ PARAMETER set »»» | ALL PIGITAL SERVD DRIYER

i 1 Copyright (c) by
Kol Encoder pulse - 10 | Matsushita Electric
] | industrial Co LTD
Ko, 33 Current propoiional gain -- 50 | Notor Diviston.
Ko, 3 current Integratioa galn - B
Ho. 35  Overspeed level -- 6000
Bo. 36 Maximum output torque -- 300
No.37  Overload time constant - 500
Ko, 38 Overicad eritsria - 116
Ko, 39
Ko 3a
Ko. 3b
¥o. 3e
Xa. 3a
Ko. 3a
Ko. 3f  Systee managesent parasel, -- 24576

AANSEETREIiizeszicemefsicdARiECEESIEPASSIEA e rTEEEETIERT TS EG s ENZERCTELE

,52_



W liov to set/change the parameter

(@) Shift the cursor % next to the parameter of which you want to change the setting with
or [P] [N] key of the computer, then press the SPACE key.

@ A message relating to the parameter which you want change will be displayed below

the parameter set, and ‘the procedure message will be displayed at the right side of
the screen.

1. There are some parameters which you cannot change, such as "System
management parameter” of each page, or System parameters including "Motor
pole setting” etc. ¥hen you happen to select one of these parameters,
enter the RETURN key [dl. :

Note| 2. Some parameters substantially change the motion of motor because of their
function (e.g. parameter No. 02 "Selection of control mode”, No. 14 "Input
reversal in speed control mode”, No. 25, 26 "Numerator/Dominator of pulse
freque division.”, etc.).

In changing these parameters, be sure to be state of Servo-off,

@® Following shows the example when you want to change the data of Parameter No. .
"Numerator of pulse freque division.” from the current 10000 to 500. -

<<{< PARAMETER set »»

| ALL DIGITAL SERVO DRIVER

No. 8 Name of axis -- 0 } Copyright (c) by
No. 1 Selection of initial disp. -- 1 ] Matsushita Electric
No. 2 Selection of control mode. -~ i | Industrial Co.LTD
No. 3 Speed loop gain - 100 | Yotor Division.
No. 4 Speed loop integration ti. -- L
No. 5 Speed detection filter -- 4
No. § Torque limit -- 300
No. 7 Torque limit inhibit - |
No. 8 Speed monitor gaim - 0 HKo. b = 10000
No. 9 [nactive drive inhibit in. -- I Please input --- 500
No. a Dynamic brake -- 0 New-Parameter = 500
No. b MNumerator of pulse freque. -- 10000 OK?(y/n/q) ---
No. ¢ Dominator of pulse freque. -- 10000
No. d Pulse inversion -- 0
"MNo. e
No. f Systen management paramet. -- 16384
No. b Numerator of pulse frequency division (MIN = 1. MAX = 10000}

Set a numerator of frequency division of pulse

from a rotary encoder.

+ Push the return key after setting the newv data.

- Next

9

enter one of , @ .

. ¥hen vou enter the correct data.
. ¥hen you enter the wrong data, enter N and enter the correct data.
: ¥hen you want to interrupt or end the setting/change of the data.

@ When you end the parameter setting/changing and want to write data into EEPROM.

« Enter

.

- Then a message asking whether you want to write new data into EEPROM or not will

be displaved below the parameter set as the following fig. shows.

if vou want to write. -
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"Writing task into EEPROM in progress” will be displayed and it starts writing into
EEPROM. When the writing is finished, "Writing task into EEPROM is complete” wiil be
displayed.
<< PARAKETER set >>> 1 ALL DIGITAL SERYO DRIVER
No. O Name of axis -— 0 I Copyright (c) by
Noe. I Selection of initial disp. -—- ] f Matsushita Electric
No. 2  Selection of control mode. -~ 1 | [ndustrial Co.LTD
No. 3 Speed loop gain -- 100 ] Motor Division.
No. 4 Speed loop integration ti. -- 50 R e it e
No. & Speed detection filter . - 4
No. 6 Torque limit -- 300
No. 7 Torque limit inhibit - 1
No. 8 Speed monitor gain - ]
No. ¢ Inactive drive inhibit in. -- 1
No. a . Dynamic brake - [4]
¥ No. B Numerator of pulse freque, -- 0000
No. ¢ Dominator of pulse freque. -- 1000C
No. d Pulse inversion - 0
No. e
No, f System management paramet. -- 6384

Note]| 1.

[Note] 2.
[Note] 3.

S EC SRS AT RIS Sd SIS S SRS S S C RIS E SR YN rTI IR I TSI XSS IIRNTESSSSZsass

Select "Y' to write data into EEPROY or select ‘N to quit.Y
¥riting task into EEPROM in progress

After entering [Y], do mot turn off the power of the driver and the computer

before "Writing task into EEPROM is complete” is displayed. If you turn off

the power

vhile writing, the data cannot be secured.

If you select and do not write the data into EEPROM, old data prior to the

parameter change will be maintained after you reset the power.

There are some parameters of which the changed data becomes valid only after

you reset the power, such as Parameter No. "Pulse input mode”.-

+ If youn change the data for these parameters, following message will be
displayed at the right side of the screen;

Change of this parameter
becomes effective
after it is reset.

Press RETURN key

- Then press the return key [} and change the data. Enter [Q] to finish the
parameter setting/changing mode. Then the following message will be
displayed at the bottom of the screen before shifting to the writing mode:

Changed data of parameter requires it's reset.
After writing data into EEPROM, reset the data.

Press RETURN key

There are following 3 User Parameters of this kind:
Parameter No. Hultiplier setting
Parameter No. Logical inversion

Parameter No. Pulse input mode
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(2) [Control state reference] mode

M VYhen vou enter as the menu No. on the menu screéen, you can cobtain the "Control
state reference” mode, and the following screen will be displayed;

<< display STATUS »»» { Select 'Q" to quit a menu )

} INPUT_bits | OUTPUT bits |
Servo on signal -- A Servo ready == }A
§ Alarm clear signal - - Servo alarm - -
- C¥ rotation inhibit signal -- -

CC¥ rotation inhibit signal -- -

Control mode control signal - -

- Zero-speed clamp signal — A
Positioning end - -

Pulse input inhibit signal - -

Count clear signal -— -

Dynamic brake release -~ AT

Position error = 0 ( pulse } Speed control mode
Revolutions = 0 ¢ r/min )] No Error
Dutput torque = 0 %) tA ACTIVE

B Monitor of input/output signal state
* You can monitor the state of the control input/output signal which is fed into
the driver connector, CN I/F. This is useful for checking the wiring to the
connector CN I/F.
» Signal marked with "+A" represents active, and with "-" inactive.

M Monitor of control state
You can monitor following 5 kipnds of state:
@ Position error : Displays the number of currently reserved pulses of the
POS. error counter. Unit [Pulse]
+ Polarity (4) : Generates CC¥ torgue, (-) : Generates C¥ torque
@ Revolutions : Display current motor speed Unit [r/min}
+ Polarity (4) : Rotates at CCW, (-) : Rotates at C¥
@ Output torque : Displays the torque which the motor currently generates.
- Displayed figure times 0.2 represents the percentage against the rated torque.
Polarity (4) : Generates CC¥ torque. (-) : Generates CY¥ torque
- If the displayed value is -1000. this represents that the motor generates
200% of the rated torque. (-1000x0.2 = -200)

- @ Control mode : Displays in which control mode is set

ol & Error ; Displays the error factor if any error occurs
At normal condition, "non” will be displaved.

- {. Communication between the driver and the computer is a serial

communication via RS§232C.
- Due to the communication speed limit, displayed value of position
error, revolutions and output torque has some delay from the actual valne.
2. If the polarity is +, t will not be displayed.

M Enter [:] if vou want to return to the menu screen, after finishing the control
state reference mode.
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{3) [Error condition reference] mode

B You can select the "Error condition reference” by entering as a menu No. and
the following screen will be displayed. You can monitor the current error and

its factor. .
tA : Error
~ : Normal

| ERROR_FLAGS i ERROR_FLAGS |
Undervoltage error -- 1A
External trip input -— - ABSO aver speed error - -
Error caused by POS. error -— ABSG counter overflow error —- -
P0OS. error counter overflow — - ABSO system down - -
Overspeed error - - ABSO breakage error - -
Overload error -
Overheat error - -

o Overvoltage error - -
Regenerative resistance error -- -
Overcurrent error - - EEPRO¥ parameter error S
Encoder trouble -- A Received parameter error -- - -
Drive inhibit input error -~ - System error - - B
Pulse frequency division error -- -  DSP problea - =

CPU problea -~ -

Position error = 0 ( pulse ) Speed control mode
Revolutions = 0 { r/min ) Error =22= Encoder trouble
Output torque = H

02¢ % ) 4 ACTIVE

¥hen more than one error has occurred as shown above, the factor of the higher
priority error (The lower an error is located on the screen, the higher
priority it has.) and its code No. will be displayed at the right bottom of the
screen, and registered in the error record.

H Enter if you want to return to the menu screen after finishing the error
condition reference mode.



{4) {Error record reference] mode

M You can itrace the record of past 8 errors by entering as a mepnu No. at the
menu screen to enter the "Error record reference”, displaying the following:

¢¢¢ display back_ERROR >»>

|Serial No.] Condition | Error code | 3bits-code |

-0 Encoder trouble 22 3
-1 Encoder trouble 22 3

Note: Undervoltage error,Drive inhibit input error and external
trip input are not included in error record.

( Select 'Q’ to quit a menu )

B "0 represents the factor of the latest error and higher the number, older the
record.

"Undervoltage error” and "Drive inhibit input error” will not be stored as
an error record, even though the driver trips.
Therefore when these error occur, current error does not match to the
content of error record (.

M Enter in order to get back to the menu screen after ending the error record
monitor mode.
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(9) [Automatic gain tuning] mode

T PR e e A

B Enter of the menu No. to enter the "Automatic gain tuning” mode. Following
note message will be displayed at the bottom of the screen as well as:

- Information of command key, ([G]), start and ([Q]) end of the automatic gain
tuning mode,

- Setting value of the current parameters related servo gain.

<< auto GAIN tuning >>>
Note : 1. Some type of motors has no astomatic gain tuning function.
Please refer to instruction manual.

2 During autopatic gain tening, set value of maxisum ocutput torque will
be valid while clackwise and counterclockwise rotation inhibit input
will be ignored.

8. Autopatic gain tuning may cause an oscillation under a certain load. ~
¥hen the oscillation occurs, turn off servomechanism immediately
and change setting on gain to initial settings as follows.

4. Please refer to instruction manual.

Algorithe [ 1 ] | Position loop gain - 20
#Start ---> "¢ { Speed loop gain --- 100
Huit ---> '¢ | Integration tise const.--- 50

Press 'G" or 'Q | Speed feedforward S |

B At the automatic gain tuning mode, the motor makes each 2 (two) revolutions both
C¥ and CC¥. Please move the load so that it may not cause any problem.

B Make sure that the applicable range and notes stated in section 6-4 are cleared
before Servo-0ON.

M Enter to start the autopatic gain tuning mode. At the left bottom corner of
the screen is a message asking for the "Machine stiffness No.~ Please select the
machine stiffness No. depending on total machine stiffness.

lower <- machine s5tiffness -> higher
[, 2 3 456 7 8 91

Refer to section 6-4 for the “"Machine stiffness No.”

M Upon entering the machine stiffness No., the motor starts and activates the auto-
gain tuening.

B OCn completing the tuning operation, a message asking if you write into EEPROM,
or not will appear at the left bottom corner of the screen. Also a new servo gain
related data will be displayed at the right bottom corner of the screen.
If no problem can be seen with this tuning result, enter to write into EEPROM,
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(6) [Waveform graphicl mode

M Vhen is entered as a menu No. -on PANATERM menu screen, "Waveform graphic” is
established, enabling display of waveform of position error, actual motor speed,
speed command, and torque command on CRT of personal computer.

M “VYaveform graphic” includes operation functions of "Manual tuning” mode and
"Setting manual parameter”, in addition to "automatic gain tuning” described in
the section 6-4 and 10-2-5 (5). ¥hen you combine these operation functions and
wvaveform display function in use, you will make servo gain adjustment easier.

M Constitution of waveform graphic

[Wavef'orm graphic| +sesesecasecvncecess (Screen A)

—lAutomatic gain tuningl ss++ See the section 10-2-5 (5) [Avtomatic gain tuning].

Manual tuningi sessssesensnevsacs (Screen B)

— (Manual gain tuning)
—lﬁasuring start] . _ S

Setting graphic parameter| +++ (Screen D) -

+— {Graphic condition setting item)

Save graphic parameterl

File operation| eeesssecsecees (Screen E) X

~———{Reading graphic data!

¥riting graphic data‘

Directory retrieval

L @‘ile operation is end)

¥rite data into EEPROM

—(’Hanual tuning” mode end)

Setting manual parameter| s-+-+-+ (Screen C)

— (Position loop gain)

— (Speed loop gain)

— (Speed loop integration time constant)
-~ (Speed feed forward)

— Measuring start —

—{Setting graphic parameter

File operation ¥

¥rite data into EEPROM

— (Setting manual parameter end) S

*~f<?avef0rm graphic ega>

The mark % means the identical function.
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W Operation procedure
1> When you enter menu No. on the menu screen, CRT displays the screen below.
On the upper part of the screen displayed is a graphic screen for showing motor
motion waveform, and on the lower part displayved is a message screen for operation
and setting in waveform graphic.

Screen A
+5000 | +5000
4} ]
-500 | 5029 ) ; . .
[rpm] [rpml@.0 2.2% 8.5 D.75 T 1.8l sec]

"Auto tuning mode”
"Manual tuning” mode
Setting manual parameter

- Yaveform graphic end

@ In waveform graphic, place the cursor (reversed character) on the message screen
at the item to be executed using and keys, and press the return key
for selection.

As for the items having a setting displayed on the right side. place the cursor at
an item you want to change or set, then press the keys and , and the
value can be incremented or decremented by 1 (by 10 with key + [<].

keys) and setting can be changed.

M lMoniteoring motion waveform
@® On the waveform graphic screen (screen A), select 'Manual tuning’ mode (screen B
-+ described later) or [Setting manual parameter| (screen C < described later),
then select |[Measuring start| displayed on each message screen, and the message
below is displayed waiting for trigger.

: Faiting for trigger input
' [Interrupted by ESC key]

@ As soon as the established trigger condition is satisfied, neasurement/display of
waveform data is started, and the message changes into the following:

Transferring data
[Interrupted by ESC key]

¥hen display of waveform is terminated. the screen before selecting |Measuring
start| is recovered.
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B Setting of graphic screen
(@ If the measured motion waveform should exceed the scale, or no display appear,
change the setting condition on the graphic screen for normal display.

@ Select [Setting graphic parameter| in the message screen of screen B or C, then
the message screen displays the following:
Select an item you want to change using and keys, and change the contents

using and keys.

Measuring item : Motor speed. Instruction speed Display mode : Mono

Revoiutions : +5008 - —5SBE8 [rpml )
Qutput torque . +508 - -500 [%1 Save graphic parameter

Position error : 1208 ~ 208 (pulsel
Quadrature axis : B - 1.B8[sec] Sample Cmsec
Trigger slope : Rising edge (absolute)
Trigger level : 1-8 of Full range
Trigger position : 174 of Full range

End

.

[Measuring item| : Select an motion waveform to be monitored. {2 channels)

[(Revolutions/Output_torque/Position error) Ordinate axisj :
Set a display range of motion waveform along ordinate axis.

¥hen automatic scaling is set, display range of measured data is
automatically set.

[Quadrature axis| : Set a display range of motion waveform along quadrature
axis (time axis).

[Trigger slope] [Trigger level] [Trigger position| : Set a trigger condition.

Object of trigger is an actual speed of motor.

[Display mode | : Change over monochrome/color depending on the type of personal
computer display.

- [Save graphic parameter} : Used for saving setting conditions above on graphic
screen. Place the cursor on [Save graphic parameteri, and
press for saving each setting condition in file name
"Panaterm. grp”.

® : Place the cursor on this item and press fdl. then control returns to the
screen before selecting [Setting graphic parameter].

M Save/Caliout of waveform data

- @O If you want to save measured motion waveform or call out saved waveform to be
Ny displayed, select [File operation].

~ The message screen appears as follows:

.

Reading graphic data
¥riting graphic data
Directory retrieval

File operation is end.



¥hen you select Beading graphic dateﬂ, saved waveform data can be called out and
displayed. In this case, it is required to enter a file name of waveform data you
want to see. You can also change display range of waveform data along ordinate
axis and quadrature axis using ]Change graphic mo@[-

Select LReading graphic data is end] in order to terminate display.

¥hen you select [¥riting graphic data], waveform currently displayed is saved.
At this time, enter a file name to be saved, and a comment as necessary.

¥hen vou select lgirectory retrieval], a file name can be displayed on the screen
by executing ¥S-DOS DIR command. Normally, when you press vithout entering any
directory name, all file names are displayed.

Yhen save/callout of waveform data is finished, place the cursor on lFile operation
is end| and press [d], then control returns to the screen before selecting
{File operation|.

Adjusting servo gain
In waveform graphic, servo gain can be adjusted in addition to monitor display of
operation waveform. -

@

¥hen you select {’_Auto tuning’ mode|, ’Automatic gain tuning’ function described in
10-2-5 (5) can be implemented in waveform graphic. See the item 10-2-5 (5) for
display and operation procedure.

When you select [Setting manual parameter]. 4 types of parameter relating to servo
gain and their current setting are displayed at the top of message screen as shown
on screen C belov. In order to change settings, follow the procedure below:

- Place the cursor on a parameter you want to change.

* There are two ways available, to increment or decrement the setting using

and (or key + and [=]), and to enter a value directly using

numeric key and key.

Screen €

Position loop gain {18 - 1820] :
Speed loop gain 25 - 35881 : 1
Integration time [ 1 - 10201 :
Speed feedforward [ B ~ 1831 :

Measuring start

Setting graphic parameter

File operation

Write data into EEPROM

manual setting is end

=888

See the item 9-2 and 8-2 for the meaning of parameters relating to servo
gain and their adjustment.
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@ When you select | Manual tuning’ mode|, the current setting of "Manual tuning gain’
(= Setting of speed loop gain) is displayed at the right top of the message screen
as shown in screen B below. This value can be incremented or decremented only by
use of and (or key + and ). (Numeric input is disahled. )
« ¥hen setting of 'Manual tuning’ mode is changed, position/speed loop gain

displayed on the Jeft on message screen and speed loop integration time constant
also change in an interlocked way.
+ The larger the value is, the higher becomes servo rigidity.

Screen B

i Now paramter value ] 'Manual tuning’ : 18D
Measurement beginning
Setting graphic parameter
File operation
Write data into EEPROM

"Manual tuning’ is end

Positin loop gain : 28
Speed loop gain @ 109
integration time : 50

[Note| | Manual tuning’ mode]| function is intended for fine adjustment after adjustment
by |'Auto tuning’ mode| or [Setting manual parameter].
Note that servo rigidity cannot be made high if setting before ’Manual tuning’
mode is improper.

W VYrite data into EEPROM
¥hen {Write data into EEPROM] is selected, parameters relating to serve gain changed in
"¥aveform graphic’ can be written in EEPROM and saved. If you turn off pover without
writing in EEPROM, parameters return to the value before change. Take care.

M Refurn to menu screen
¥hen all operations described are finished, return to waveform graphic screen (screen A)
and place the cursor on{ Return to menu screen )and press X, then control returns to
menu screen of PANATERM.

1. In waveform graphic, waveform data is taken in by sampling by 2ms cycle
approx., so that when a waveform containing especially high frequency component
(such as torque waveform) is displayed, note that it looks like a waveform
different from real one.

2. V¥hen ’'Speed control’ in position control mode is displayed, if setting of
position loop gain is low making position error large, display of speed control
may be chipped.

3. In executing ’¥aveform graphic’, if power for the driver is newly turned on and
system is reset. be sure to terminate '¥aveform graphic’ once to recover display
of PANATERM prompt (AXIS*%).
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(7) [File operation/Return to HS-D0S] mode

M You can enter "File operation/Return to MS-DOS” mode by entering [:] of the menu
No. at the menu screen, and the following display will appear;

<<« FILE operation >>>
Menu screen of | I e e
- N No. @ =a——ue Return to MS-DOS.
file Operatlon No.1l —---ue Return to menu screen.
No.2 -~rw== Parameter is saved to the disk.
Ne .3 ==sea- Parameter is loaded into the DRIVER.

.............. NEEEEsEREEEESRAsmsareEamEEEEE e
Please input Na..
No. (0 - 3) -

M You can save the parameter data to external FDD, or load the data from FDD to
the driver.
@ How to save the parameter data to FDD
* Load FDD to the computer.
- Enter of the parameter No. at the menu screen.
* Following message appear at the bottom of the screen after each operation:

+ Enter at the +- ————e O e e

F3
<< No.Z Parameter save >> 1
menu screen for +

the file operation The parameter is being received.
« Start receiving

vt et e e eron o mwe

A e —— e —————————— +
» End receiving ll
» Next message by e —————— e e e e — +
pressing i << No.2 Parameter save >> !
+ [ ———— o ke e e e e e +
* Return to the menu i i‘arameter reception end L in the file 7 i
s the recelved parameter written in the e
sgreen for Fhe _ ; [y/n] == {
file operation by | |
pressing } }
] H
+ - o e e s e e —— +*
» Enter file name {L
vith 8 letters
(orless)and . +
press << No.2 Parameter save >> H
_________________________________ e . o e e oy o g ot o

+ Next message by

pressing

+
'
!
]
|
* Reenter a file name }
|
J
t
H

Please input the file name. i

{8 letters or less is valid for file name)l
{TEST.TXT ]

by pressing OK ? [¥/n/q) ---

« Return to the menu
screen for the
file operation by

pressing

[
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@

End writing

Return to the menu
menu screen for
the file operation
by pressing

= Load FDD to the computer.

i Parameter flle name i

i (B letters or less iIs valid for file name)l
[TEST.TXT]

The flie 1s written.

Please push RETURN key.

Yhen yvou load the parameter data to the driver.

- Enter of the menu No. at the menu screen for the file operation.

» Following messages appear at the bottom of the screen after each operation;

Enter @ at the
menu screen for
the file operation

Enter file name
vith 8 letters

( or less ) and
press

Next message by
pressing
Reenter a file name
by pressing []
Return to the menu
screen for the
file operation by
pressing

§ o b e et s

<< No.3 Parameter load >> !

_____________________ - - —_——

Please input the file name. i

1

1

+

1

; (8 letters or less is valld for fille nam?)I
! {
|

]

|

1

+

t
|
!
|
[}
+

L}
1
I
-

fm— e ——— f— - —— -

H << No.3 Parameter load >>

- -

! pPlease input the file name.
(8 letters or less 1s valld for file nami)

[TEST.TKT
oK ? {y/n/q] ---

o ——— s i s a2 e

t
1
1
1
1
1
]
]
|
|
|
[
|
3
1
1
1
1
1
]
L]
i
|
]
]
]
1
1
|
1




+ Start transmitting :

» End writing
+ Return to the menu
screen for the

pressing

| Parameter file name

{8 letters or
[TEST. TXT)

Parameter file name

less is valid for file name)|

i
| The parameter is being transamitted. : :
|

file operation by ettt ittt H

(8 letters or less is valid for file name)|

(TEST. T{T]

Parameter transmiss

Above procedure only loads the parameter data from FDD to the memory (RAM) of

ion end

Please push RETURN key.

the driver. If you turn off the power of the driver at this moment, parameter

data will be erased.

Please make write-in procedure to EEPROM after the data loading as per below:

@ Return to the normal menu screen by entering of the menu No. at the

file operation screen.

@ Confirm the loaded parameter data by selecting the parameter setting/

change mode by entering @

of the parameter No. at the menu screen.

@ Enter if the loaded parameter data is correct. Then a message is
displayed asking whether or not you want to write in to EEPROM, and

enter .

® Return to MS-DOS

Enter [0] at the menu screen for the file operation if you want to return to
US-DOS, interrupting the communication between the driver and the computer.

Return to the menu screen

Enter E] at the menu screen for the file operation if vou want to return to other
mode from the file operation/return to MS-DOS mode. Normal menu screen is displayed.
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Model MSDEX[TO AV WSDx JOAY W3Dxx[JOAY
Bl Applicable motor/ [MSM 100V type 30, 50, 100 200 400
al output (¥) 200V_typef30, 50. 100, 200 400 750
s$! Input power 100Y type Single phase 100~115V +{0%/-15%. 50/60lz
i| source 200V type 3-phase 200~230V_+10%/-15%, 50/60Hz
c¢| Control method Transistor PYM (Sine-wave form)
Feed back Incremental encoder (2, 500P/r)
S Temperature Yorking : 0~50°C, Storage : -20~+480°C
p| Ambient Humidity Yorking/storage : 90%RH or less (no condensation)
el condition Yibration 4.9n/s* (0.5G) or less, 10~B60Hz {no continuous
C operation at resonance point is permissible)
@ Analog speed control, @ Position control,
Control mode @& Torque control, @ Position-Speed control,
® Position+Torque contirol],
(8 Speed+Torque control
@ Servo-ON input, @ Alarm clear imput,
Control input @ C¥ rotation inhibit inmput,
1 @ CC¥ rotation inhibit input,
® Zero-speed clamp input,
sn ® Control mode control input
Speed command 2(¥/Kr/min]  scale setting and command polarity
ip| Analog through parameter -
command | Torque command Used with CCY torque limit, J¥/rated torque
gul input (effective at torque command mode)
F Torque limit command| Individually settable of C¥/CCW torque limit.
nt 3V/rated torque
Pulse Input pulse row Differential input. Selectable through parameter.
ula { row status (® Forward/Reverse run, @ A/B phase, ® Command/
command ' Direction)
1 iaput Control input Open collector input. (@ Deviation counter clear
n input, @ Command pulse prohibition input
Q@ Servo-alarm, @ Servo-ready, @ Arrive speed
s0| Control output (Speed+Torque control mode)/Position-finish
cliu (Position control mode)
gt Line driver output of encoder pulse (A, B, Z) after
np{ Encoder feed back signal division, Opencollector output of Z-phase pulse
t|aul Monitor output @ Speed monitor 2V/Kr/min
1t @ Torque monitor  3V/rated torque
i Regenerative Built-in resistor
@ At Servo-OFF, @ At alarm occurs, 3 At main
fB| Dynamic brake power OFF, @ At deceleration while C¥ or CCE
0 rotation inhibit input becomes valid (able to
uu invalidate through parameter)
Automatic gain tuning Built-in (applicable to certain motor models)
nini| Masking of unnecessary imput @ Drive inhibit input (C¥/CCY¥), @ Torque limit
wiring command_input, ® Zero-speed clamp input
cl| Soft-start/down 0~10sec/1000r/min (setting through parameter)
Zero-speed clamp Enter to Servo-lock with zero-speed clamp input
tt (in case of speed control mode)
Dvsn/Mltplctn of cmmnd pulse ~10008/1~10000
il] Dvsn of RE feed back pulse ~10000/1~10000 (Numerator <Denominator)
Protective Hard error OV, LY, 0S, OL, OC, ST
01| function soft error CPU error, DSP error, System error etc.
Trace back of alarm data Traceable back to the past 8 error data (including
nn current error)
Setting key, LED display @ _5 keys (MODE, SET. UP, DO¥N, SHIFT), @ 6-DIGIT LED
Communication vith RS232C Parameter setting and monitoring of the status ¥ith
‘ IBM (PC/AT) series
|Applicable load inertia Less than 30 times the inertia of Less than 20
Perform- motor (400% or less) times (750%)
ance Max. command pulse frequency| 500[Kpps](200[Kpps!. in case of opencollector input)
Frequency characteristics 200{fiz] or more (at Ju=J,} (depends on motor model)
Yeight 1.0 {kg] 1.2 [kg] 1.5 {kgl
Dimensions (refer to_section 12) suffix A suffix B suffix C
Regarding the xxx or DO AWV refer to section 1-1.
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Dimension suffix A

Dimension suffix B

Dimension suffix C

168

130
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13—1.

Connector
external

kit for
equipment

connecting

(1) Product No. DVOP0480

(2) Constituents

Name Manufacturer’'s product No.| Quantity [Manufacturer’s nanme Remarks
Pl 10136-3000VE 1 For CN 1/F
ne 36-3000 Sumitomo 3M, Ltd. or _ /
Shell kit 10336-52A0-008 1 (36 pins)

% Parts equivalent to product number above made by another manufacturer may he
adopted for plug and shell kit.

(8) Pin arrangement of plug for CN I/F

Dol e |28 | |2 |2 |3 |83 |85
; 0A+ 0B+ RX+ COIN S-RDY C¥L A-CLR | CVWTL GND
; 20 22 24 26 28 30 32 34 36
! ~ _ _ _ ~ CCYTL
: 0A 0B RX ALM COoM CCVL C-UODE JTRQR IH
P 3 5 7 9 SO TR ST T
; 0zZ+ GND PULS+ | SIGN+ INH COM+ CL GND GND
; 2 4 6 8 0 {12 |14 |16 |18
; 0Z- CZ PULS- | SIGN- |ZEROSPD{SRV-ON |SPR/SPL| SP FG
1. The table above shows the arrangement as viewed from solder side. Also
confirm the pin number stamped on plug itself to ensure correct viring.
2. See the item 6-2 for symbols indicating the signal name above, or

function of signals.

1i3—-2.

motor

(1) Product No. i DVOPQ490

(2) Constituents

Connector ‘'kit feor

encoder

connecting

Name Manufacturer's product No. |Quantity|Hanufacturer’s name Remarks

Plug 10120-3000VE I . For CN SIG
Sumitomo 3M, Ltd. .

Shell kit 10320-52A0-008 1 (20 pins)

Cap 172159-1 1 Motor power line
AMP (Japan), Ltd. For relay

Socket 170366-1 4 (4 pins)

Cap 172863-1 1 Encoder cable
AMP (Japan), Ltd. For rela

Socket 170365-1 15 (15 pins

% Parts equivalent to product number above made by another manufacturer may be
adopted for plug and shell kit.

l69_




(3) Pin arrangement of plug for CN SIG

P 13 15 17 19
z (NC) | (NO) RX (NC) ,

12 14 6 18 20
Z | (NCO) | (NO | RX FG

ov +5V (NC) A B

1. The table above sho¥s the arrangement as viewed from solder side. Also
confirm the pin number stamped on plug itself to ensure correct wiring.
2. Be sure to connect shield of shielded wire to be used to pin 20 (FG).
Do not connect anything to the pin marked with (NC) in the table above.
Note| 3. See the section 5-1-3 in wiring and connecting.

13—-3. Communication control software PANATERM

(1) Product No. DYOPO460E

(2) Operation environment

Supplving media 2DD  3.5" floppy disk
Compatible PC model Compatible machine of PC/AT
Compatible 0§ MS-DOS, Ver. 4.00 or above

This software is subject to change in specifications without notice for
improvement of version.
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13—4.

(1) Product No. DVOP0G30

(2) Outer dimension

17JE-23090-02(D564A)

(DDKD

200065

RS232C Connection Cable

[Driver side (CN SER)]

DHF-PDA10-2-A01

(DDK)

(44.9)

This connection cable cannot be used for other equipment.

13—5. Cable for

(1) Product No.

DVOP0520

(2) Outer dimension

interface

2000 .
50 °ts (Sumitomo 3M) or equivalent
T s
— g — = — P |
SN
(Sumitomo 3M) or equivalent
“ (3) ¥iring table

gg? ﬁiﬁgal Core color gé? ﬁ;ggal Core color gé? ﬁiggal Core color
1 07+ Orange(Red 1) |13 CL Fhite (Red 2) |25 COIN ¥hite (Red 3)
2 0Z- Orange(Black 1)|14 | SPR/SPL |Gray (Black 2){26 ALM ¥hite (Black 3)
3 GND Gray (Red 1D 15 GND Gray (Red 2) ({27 S-RDY Yellow(Red 3)
4 CZ Gray (Black 1)[16 SP ¥hite (Black 2){28 | coN- Yellow(Black 3)
5 PULSt |¥hite (Red 1) |17 GND Yellow(Red 2) |29 C¥L Pink (Red 3>
6 PULS- |¥hite (Black 1)[18 FG Yellow(Black 2|30 CCYL Pink (Black 3)
7 SIGN+ |Yellow(Red 1) |19 0A+ Pink (Red 2) |31 A-CLR Orange(Red 4)

8 SIGN- 1Yellow(Black 1){20 0A- Pink (Black 2){32 | C-MODE Orange(Black 4)
9 INH Pink (Red 1) |21 OB+ Orange(Red 2) [33 C¥TL Gray <{(Red 4)
10 | ZEROSPD |Pink (Black 1)|22 0B- Orange(Black 2)]34 |CCWTL/TRQR{Gray (Black 4)

11 COM+ Orange(Red 2) 23 RX+ Gray (Red 3) 35 GND ¥hite (Red 4)
12 SRV-ON |Orange(Black 2);24 RX- Gray (Black 3)|36 I ¥hite (Black 4)

_';t‘l_



Note|l 1. ( ) in the core color block in the table above indicates a dot mark
color and mark guantity.

2. Nominal section area of core is 0.15 [mm?) (Equivalent to A¥G26 phase).

In addition to option parts above, the following items are optionally available.

+ Encoder relay cable +++-++ Product No. WFECALOTIO(IEAA
- Hotor relay cable +se«+s« Product No. MFMCAOIICJAET
« Brake relay cable +<<s++ Product No. MFMCBOO[I[JCET

As for detail, see the catalogue, or consult the store you purchased your unit.
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