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Thank you for your purchase of Mitsubishi MELSERVO-SA.

This instruction manual describes handling, installation,

operation and maintenance of your AC servo system.

Although it is easy to use the AC servo amplifier and motor,

inadequate use and operation might cause unforeseen trouble.

Before operating your system, ready this manual carefully to

use the system for a long time without problems.
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INPORTANT
Before the use of your MELSERVO-SA, please read the instructions described
here.

Note that inadvertent handling or operation may result in serious damage to
your MELSERVQO-3A.

(INSTALLATION)
Install the amplifier in accordance with the instructions “INSTALLATION".
Particular attention should be paid to the ambient temperature, location of
heat-generating devices (discharge resistor unit, etc.) and the handling of

moctor encoder.

(WIRING)

1. Carefully identify each phase (U, V and W) on the amplifier output and
the motor input and connect the cable correctly.... See 4-7 (1).

2. Do not connect power supply other than that specified (3-phase 200V to
the amplifier power input terminals (R, S and T) (otherwise, the ampli-
fier may be damaged)... See 4-7 (1)

3. Do not connect AC power supply to the amplifier output terminals (U, v
and W) or the motor input terminals (U, V and W) (otherwise, the

amplifier and motor may be damaged).... See 4-7 (1).

If 200VAC supply is directly connectad,
the amplifier and motor may be damaged

B
&
__)(_
&

3-phase
Z00VAC

1l

Identify each phase

4. Do not insert a power factor correction reactor in the input circuit of

amplifier (otherwise, the amplifier may be damaged.... See 4-7 (1).



When a discharge resistor unit (option) is connected 1o the amplifier,
remove the jumper bar (otherwise, the amplifier may be damaged). ..
See 4-3 and 4-7 (1),

When a diode is used with relay for output signal (RD, PF, etc.), do not
connect it inversely (otherwise, the amplifier may be damaged).... See

4-2 and 4-7 (2}

Inversely connected diode may —

cause damage to the amplifier

When input signal using “b" contact is used, connect the signal line to
"SG terminal.... See 4-2 and 4-7 (2).

Ground the amplifier and the motor to a single point.

(OPERATION AND OPERATION SEQUENCE)

1.

Do not frequently turn on and off the power supply and the "SON” sig-
nal to be less than 10 or 20 times per day. {otherwise, the amplifier
might be damaged).... See 4-6 (1) and 4-8 (2).

Do not frequently turn off and on the power to restore the amplifier
from alarm condition (AL30, 30, 50)(ctherwise the amplifier might be
damaged).... See 4-6 (3) and T-1.

When a braked motor is used, the start signal should be given after the

motor 1s released from the brake.

(MAINTENANCE AND TROUBLESHOOTING)

L.

Do not use a megger to check the amplifier (otherwise, the amplifier
may be damaged).... See 8-1.
While the "CHARGE"” lamp is on, do not toch any live part of the ampli-

fier (ctherwise, you may receive an electric shock).... See 8-1.

3 P.C. board dedicated to each model is used and not compatible with

other model.



L.

UNPACKING AND CHECKING

After unpacking the MELSERVO-SA, check the following points
at first.

(1)

(2)

Check the nameplates of amplifier and motor to make

sure the models and output ratings meet your order.

Check that the amplifier and servo motor have not been

damaged during transportation.

If you have any question or find trouble with your MELSERVO-

SA system, contact nearby-located our sales representative.

HANDLING

Carry and handle the servo amplifier and motecr carefully

to avoid damage to them.

{1)

(2)

(3)

The cover of servo amplifier is made of steel sheet,
When the servo amplifier is carried, do not hold it
in such a manner that force is exerted on only the
cover.

Do not place an object on the cover. Otherwise the

cover might be deformed or damaged.

Carefully handle the encoder of servo motor and use
care not to give mechanical impact to it.
When carrying the motor, do not apply hand or slinger

to the encoder to 1lift.

Servo motor having capacity larger than that of HA-
SA202 comes with eye bolts.
To lift and transfer such a servo motor, install the

eye bolts and apply wire ropes, hooks, etc. to them.



3.

3.1

INSTALLATION
Servo amplifier
(1) Install the servo amplifier in a clean and well-
ventilated location. Do not install the servo ampli-
fier to direct sunlight, high temperature, high humi-
dity, dust and corrosive gases.
Environmental conditions
. 0°C to 55°C
Aubient temperature (to be free from freezing)
90% RH or less
Ambient humidity (to be free from conden-)
sation
Vibration 4.9m/s® or less
(2) The servo amplifier is of wall-mount type.
Install it on a wall vertically and securely with
bolts or screws so that the letters "MELSERVO-SA"
face front. (see the figure below).
(3) Since the servo amplifier
generates heat during ope- v
ration, provide sufficient
clearance (at least 40mm
Down
around the servo -amplifier
(see the right figure).
J g -
(4) When the servo amplifier is housed in a cubicle, enclosure, etc.,

(3)

pay attention t¢ prevent deposit of dust in the unit.

The discharge resistor unit (option) generates heat.

If it is used under heavy service duty, its temperature may reach

about 100°C.

(D Do not install it on a wall vulnerable to heat.

(@ Tt is recommended that the unit is installed outside the
panel.... for prevention of heat rise in the panel.

() Make suitable provisions to prevent any cable or wire from
coming into contact with the discharge resistor unit. Also note the

nistructions and caution described in 4-5 for safe use of the unit.



3-2 Servo motor

(1) Do not install the servo motor to direct sunlight,

high temperature and high humidity.

Environment
0 - 4¢0°C
Ambient temperature (to be free from)
freezing
80% RH or less
Ambient humidity (to be free from)
condensaticn 3 E
- E =| =Y
1.5kW or less | X:9.8m/s” Y:24.5m/s” E;
vibra=\ , 3 5y X: 19.6m/s? Y. 49m/s? viteation
tion
5, TkW X: 11.7mjs®  Y: 28.4m/s”

(2) If the servo motor may be exposed
to water or oil, protect the motor
with a cover or other suitable
means and install the motor with UPEZ{EP "

|

the leads directed downward so

Down

that water or oil cannot run into U() | Connector
the motor aleng the leads (see Terminal box
the figure).

(3) When the motor is vertically or Cable

slantly mounted, provide a trap

for cable,

nﬂn”

=]

T
2
(=]
2""'""’0

4
.

{(4) The cable sometimes guides oily water to the motor
or detector to take an adverse effect on it.
Take care to prevent the cable from guiding oily

water or dipping in the oily water pan.



Cover 4

Motor
H,0ily
water pan
[{Improper] [Improper]
Breathing Capillary
act phenomencn

(5) Sufficiently check the cable clamp method, and prevent
the cable connection area from being exposed to the

bending stress or the weight stress of the cable itself.

{6} In the application where the motor is mgved, determine
the curveture radius of the cable judging from the
bending durability and cable type.

Take care to prevent the cable sheath from being cut
by sharp cut chipps, torn with the corner or the machine

or stepped on by man or cart,

(7) The servo motor is horizontally mounted, and the spindle
can be faced upward or downward as desired.

D when the spindle is faced upward, take some counter-
measure to prevent oil from entering the motor from the
gear box or similar. In this case, only the oil seal
provided on the motor can not prevent entry of the oil.

(@ The motor provided with electromagnetic brake is also
horizontally mounted, and the spindle can be faced upward
or downward as desired.

When it is faced upward, vibration of the brake plate
may result in sounding. But it is not an abnormality.

3 The motor provided with reducer can not be operated in
any other position except shown in the outline drawing.

Use the motor as specified in the outline drawing.



When the motor is horizontally mounted, always keep the
0il level lower than the ©0il seal ripple of the servo
motor shaft, and provide the air breather port on the
gear box to prevent the inner pressure from rising.

If it is higher than the il seal ripple, o©il may enter
the motor.

Stand- | HA-SA22 HA-SA52,53[HA-SA202
ard HA-SA33 - to HA-SA to -
152, 153 HA-SAT02
Model | Low _ _ HA-SA52L |HA-SA202L |[HA-SA502L
inertia HA-SA152L | HA-SA302L |HA-702L
HA-SALlQ2U
Pancake| - | SR3MUlto - HA-SA502U
HA-SA302U0
Height from
the motor
shaft center 11 15 20 25 30
h (mm)
Note: For geared motors, some Gear
restrictions are imposed ‘] {;:wnmnm
on installation.
Install such a motor in 0il level hy [—T—
accordance with the appli- ==z
cable drawing. Lip,

0il seal.

(8) During transportation and installation, use care not

to give mechanical shock or impact to the encoder of
motor.

Do not hold the encoder by hand, nor apply a wire rope
or slinger to the encoder to life the motor.

In installation or assembly, do not hammer the motor
end.

Do not change orientation of the encoder.

- S
\

Do net hammer,

SN

Ceonnector orien-
tation may not be Encoder
changed.




(9) For connection of the motor shaft to a machine shaft,

it is recommended to use a "flexible coupling” which

can automatically adjust misalignment of two shafts.

When the motor is secured in position, be sure to align

its shaft with the shaft of the associated machine.

Upcn periodic inspection, check shaft alignment and

correct if necessary.

(10) Do not exert a load exceeding

the motor shaft.

the limit shown below to

Series Motor Permissive Permissive
radial load thrust load

HA-SA22, 33 L=25 196N 147N
HA-SA52, 53(T) to L=55 980N 490N

Standard HA-SAl52, 153(T) (L=58 390N
HA-SA202 to _
HA-SA702 L=79 2060 980N
HA-SA32U B
HA-SAS 2U L=35 294N 196N
HA-SA102U 3

Pancake HA-SA202U L=55 837N 490N
HA-SA302U L=65 980N 590N
HA-SAS502U L=79 20680N 980N
HA-SA52L to _
HA-SALS5 2L L=55 680N 490N

Low HA-SA202L a

inertia HA~-SA302L L=79 2060N 980N
HA-SAS502L N
HA~SA702L L=85  2450N 80N

Notes:

l. The permissive
are applicable
2. The permissive
applicable for

3. The codes in the table are as follows:

thrust load and permissive radial load
when they work independently.

radial load parenthesized with ( ) is
the taper-shafted motor.




L Radial

| direction
b a4

T |-
4. . - o{ Thrust
T:T]’ direction
1

L: Distance (mm) from the flange
mounting surface to the center
cf the load.

(11} The servo motor shaft is not provided with key groove.
For connection of the motor shaft with a machine shaft,

use a coupling requiring no key.



I.-....,

the servo amplifier, positicning unit and servo

Discharge resistor unit
{refer to 4.3)

4

Cabhle
MR-SACEL

Crounding
Strip

4. EXTERNAL WIRING
4.1 Power supply connection
The power supply and ground wiring is shown below.
To prevent malfunction caused by external interference (noises) and to
assure safe operation,
motor should be grounded.
The servo motor and the servo amplifier should be grounded 1o a single
point (common grounding line).
Servo amplifier
MR-S4
o — LT LT T .|
[of
T
Positioning unit D
ADTI
h—hh———_
L
NI TR R
Single-phase
1007200V AC

To machine operator's

station =—

1 \
G2

Three-phase

200VAC

Notes: 1.

Identify each phase (U, V and W)

and connect the cable,

Min. 3 5mm®

< L
E‘l\%; Cabinet grounding strip

Class 3 grounding

[t is recommended for protection against interference that the

shielding of motor position detector cable is grounded with a
grounding plate (refer to 4-8(5)).

tage) cables.

10 —

The signal cables should be run away from the power (high-vol-



4-2  Standard wiring diagram

(1) Example of connection to positioning contrel unit AD71

*1 The figure is applicable to 0.5 - 5.0kW types.
When using the regenerative option, refer to Item 4-2,
In case of 7.0kW type, be sure to mount the attached
regenerative unit.

*2 when the emergency stop circuit is provided, the short
wire is removed from inside the B-R terminal.

P
ci [myr
Emergency I #1 Servo motor
stop B HA-SR
NFB J"m%z J "
o | o R L\O— U U
AC power supply I ]V v
200v 50Hz < | o b1 “Lo_ ¢
200/220V 60Hz 3% T AV W
-+ | - .
g2
g
' 2
. Gl E Greund ] dox
= E o
G2 2
Servo ON _.o“-o;’\li @ CN2 { Y
i
[} 1 -~ 1
Ext. torque limit »-_q“‘-o_i_ll.... E—_’ =3 ~ & -\. f :"I < ‘
L i N .
Proportional controlpe—oo— 01 2P| = o E @
HE L
. 1
Resat {35 © 8] = -| & i ©
Fwd. stroke end p—a—o z 3 ﬁ + [a]
—— ' 1
Rev. stroke end -0 | E} B4 a ] “
! |
I w E ! )
] - —_— T 7
e = ] 1~ ]
---------- O w2 T =
Programmabl E i:;‘{?.ﬁer = ﬁ + -
controller MR-SA | > , 1
MELSEC-A 3 w2 i x| &
1 -
= Proximity = E + = 2
Posi- -—g-aa _7 switch > E = ®
- o T I = f =z o
tion e T Fositioning T 0| o e e
ing i<l ! scop L AR =1 EH =
unit E | o T - ] i L)
AD7L el ¢ LB e @iy t 7]
j L e f a
= e ml =) =~
YRR sEIE T
A type NEE ¢ . Slar .
Fwd pulsed] O | e ol v,
Rev pulse||™ EE + — = 1 “’j,,,L_,-.L_
1
FHEE ¢ = s e z
= I | ) P | —
A e i i P ks 25| Max. 30m !
> o o) =, Elo
TP s ala |
¥ 0 [« jod < HEE % '
22 353 I I =i .
o o :
EE 7 49
bl { ‘ M| w
e ——
e g R
. [=]
- Ex Max. Im s CN1
8 ol e Max.120mA {Note)
2le . ela
dlag o - = |
Hax. limit CHN1 X é L Torque Limit “ON™
[ |
External | i E & —@ Zero speed
torque limit @ 3 = ™~ |
. é 5
+10v/ Max. current 3 " %ls In-position
= o
External f e z| 8
sl £ clo
tergue limit @ l = alg
-10v/Max. current — 88 CHRLE
e Notes:
F el 1. Total current to external relays
z should not exceed 120mA,
Max. limit 2. LSP and LSN(stroke end} signals
! Alarm should he on during cperation,
;“n_i] 3. Fig. 4-3 is also applicable to
g E— the analog monitor and encoder
ACB ACC outputs.

Fig. 4-1 Example of connection to positioning
control unit ADTL



(2) Example of connection to positioning control unit MR-PO

*] The figure is applicable to 0.5 - 5.0kW types.
When ueing the regenerative option, refer te Itvem 4-2.
In case of 7.0kW type, be sure to mount the attached
regenerative unit.

Servo motor

EA-SA
NFB i
< | o= U
AC power supply
200V 50Hz =0 | o= L4
200/220v B0Hz W
- O
*
l G Ground Thermal
- 8 1 protactar]
Operation G2
1 7
pane CN2 N
. FB Cs ) —————— -
Manual . oz i : + - l:
| pulse e Ny == R =
I gl Reset [l = ? » T b
DIP switch —— A @ ™1
T —o o—-& -i@ £ ©
1 Gl= BE ,[ @
. =1 ]l e
=, | B+ ™
o I —
2 el |
ol 2{uH 5 o
3 & ol D H £ -
t -
= a1 :__‘;_ 1 —I l
=4 ]
g% g|= Servo =2 H ¥ -
[ ] N amplifier ~ 1! 1 =
g|g 2lg MR-SA 2[E i =l 8
Mk 1 | M v
z z =[5 + - 8
8 o) 8 o a, l | J ot
o] ——] = E { X o
ks A= = %] ™
o Ll L z ? b
1
- £ls 8lz ®|ar i
=1 -—— ] e
Relay ! E = Qle hnd E;? i 1
sequence, o] | wr v B I e
M func- « '] ™~ a. f H
-tion, ete. E 2 E - Ty E . aE
] — L ’
1 11 (Y2} AR At U |
L MR-FC  |2|= S|® HE J NP
. — —— 0
5[ 8ls HE |
IF"B_;'"'{: ey —+ - & max. 30m |
xterna o |3 f——
: display, : |- #= alw ) PN
| tape re- el ] 11 H
| corder, : B 4 al= L__._
lete, 1 Fat —
s &= Qe
l‘] 1#1 a
- - -
- I olw
RS232C Al =7
1
w
Ei % e © g Max.120mA (Note}
3
© = !
S 1 il —4|~ =J_Q§:tmmw_“
| ) d‘ 2o E:‘ E limit "ON
IProgrammin a2 Max. 2 als w o 1
ipanel (OPP)i 5l5|* Sl T e {Zaxo speed
1w program- g ~|a w |t
ming panel ! ez 4= S In-position
with %" CR T o e -
i =g o=
l : [ ] aF
i GRS
i g
I 1 ' L]
bemmee == 4 RS232C +
Ground
Alarm
Notes:
,[ ] 1. Total current to external relays
ACC should not excead l20mA.
ACB C 2, LSP and LSH {stroke end) signals
should be on during coperatien.
3. Fig. 4-3 is also applicable to
the analog monitor and encoder
outputs.
Fig. 4-2 Example of connection to positioning

contrcl unit MR-PO



(3) Connection for speed control

e to 0.5

5.0kW types.

icabl -
" ::inftz‘;:; i;ensg;:f\:rat.‘we option, refer to Item 4;2.
In case of 7.0kW type, be gure to mount the attache
regenerative unit. . . ort
*2 When the emergency stop qircuxt tznfr:::::;i;lthe sh
wire is removed from inside the
r-Lr
|
(o] ﬂE'P
Emargency . 1 Servo motor
HA-SA
stop B ;
NEB o-logy -
-~ R
- | o To— —
AC power supply S H
20QV 50Hz —o | o .
200/220v 6QHz T
-0 O .
— 3
| i
@
]
i ] 2t
£4
CN}
= CN2
Speed select _zr—b.,_;_fa o N o l ol
Speed I it ] ' =
Speed I 5 o— ik 2lg + il
B -2 £ [
Note) Fwd start —3™o =8 z I 1]
[=}
Rev start $—o g e hid i 4 -l
-t @
bl bl
Lok oy L I
4 LR e + L]
Servo ON [—< : é ) ; : |~
Externa i © T
torque iimit o 2 ;%: I ||
Proportional 1 — i
tantrol b | = aFA -+ i y
- ' © =1 ¢ » ]
Reset T—¢ °——'—fg = sl il - 9
»—-n.-o—w—:-n' & z E 7 = b
Fwd. stroke end ? ;{ AE ] _E_ 3
Rav. stroke end t—a—o——— 918 = | I laal
L S|lER 7 =
Qf & =1 —4
Max. 2m v ol
R S 8 Servo ' w
Max. limit pot. ” amplifier -2k
15|~ MR-5A =l o
e~ &N | e
[%] H
Speed reference 2(a et
+10V/rated speed = )* ‘L
HE L Ma
Max. Limit 1 2 E Max. 30m |
a
External [
torque iimit & f g a 'E ¥ |
+10V/Max. current 3 | e’
]
§ i |
@
Torque LAk
l?mgt signal O 5 . CN]
-10v/Max. curcent =%
§ o N g:[: Detector signal output
{ Qie - Line driver output
ociipay ing tlmA 2L 2|3 LA, LB30OOP/R
Both-sideward swing al= — xl,, xi, " j
tBVirated 1:em:vlu(‘.uml ¥ ___ . _ rra el =3 tl’ossible Lo e ox
speed, max. torque 10k$1 (_a 5 -5 Nt /Rt
Max.120mA (Note) " I
Torqua limit | hd « §
AE -3
fero spead = l
1 Ik o & lomme | Open collector output
Up tc speed{ . 3 -—E—« FPAi FPB 5:itmop.'in
& sl xl, x%, x
Ready | | {fossible to be set!
2, 2l 2 glaf— ! "% e
Wi
w|® M

et 1R o [ | Notes:

3. Faor relationship between the fwdjrev 1w | 2 z 1. Total current to external relays
start signal and the direction of rotation 5 z. should not exceed LzOmh.
of the motor, refer to description at 9. 3 ' Alarm o e 2. LSP and LSN (stroke end} signals

should be on during operation.
ACB ACC

Fig. 4-3

13 -

Example of connection for speed control



(4) Connection for torque control

*1 The figure is applicable to 0.5 - 5.0kW types.
When using the regenerative option, refer to Item 4-2.
In case of 7.0kW type, be sure to mount the attached
regenerative unit.

2 When the emergency stop circuit is provided, the short
wire is removed from inside the B~R terminal

r-(-.-.}":
-—é—ﬂp—-

Servo motor
HA-SA

!
U
AC power supply \
200V 50Hz
200/220V 60Hz w
i 8
-t
é3
YRS
R)
F-2']
CN1 kgl
Sl
o= P i intaie s W B9)
Speed select S~ T T sl .\l <
Speed I [ RN s i l UK oy
{ s al%hk @
Speed I —0 O————H =1 Q o ’ —
e - E L (8]
Rev. start $—3 Zls Sl I —
(Note) a ~ld > <}
Fwd start p—G o 2 | & =[oH LZ_"
: I |—
318 218 7 O
w |2 F_
Servo ON ——c\o—‘g - 2z l b
—_
Reset ¢t—o 0——————‘1{ N :5 + :_ u
= 2| [ x| &
(&} - |
Max. 2m DN< 2?_ 4 - E
Max. limit pot. P ¢ =] @
- 20z =
5 —
o = 3 =
Speed limit signal ) . 1
+10V/rated speed Lla Servo a. ‘I n
) amplifier ~(Q }
23 MR-SA & L
FE] bl ) C i o
Torque ) ~Jols s vy
reference signal : 5_ a “’j---’.--- ]
. t H Q
£8V/Max. curren i 3 NE =
] x = —
Monitor A [ i g 2 2 2 Max. J0m ,
Both-sideward swing f1lmA = I el ‘—‘_”l
+8V/rated revolution, oI Rl &1 . \ /
speed, max. torque 10kQ 1‘ 3 = | | )
Max., 120mA(Note) —
. Ble CN1
4 eed ! ég
ero sp ] & » =S
Speed limit m———é o g Detector signal output
Line driver output
Ready :"_@] ol 2|3 LA, LB3000P/R
x|+ NE (X1, x}, x )
=13 Possible to be sct
] Z ~ fjj: L2 1P/RR
o
5|5 =3
Note: w|3
3. For relationship berween the fwd/rev ~
start signal and the torque generating el E 2;:" ggglgg“’t output
mode, refer to the description at 9. 3. = e ’ 00P/R
F x1l, x¥, x )
o Possible to be set
8 et
=l op 1 P/R
~13
S [= | Notes:
Z e 1. Total current to external relays
5g should not exceed 120mA.
[ ) 2. LSP and LSN (stroke end) signals
should be on during operation.
Alarm
ACB ACC

Fig. 4-4 Example of connection for torque control



4-3

Connection of regenerative unit

When the regeneration frequency is high and the regener-
ative unit is used, it is wired as shown below. Since
the external mount type regenerative unit is standard

in case of 7.0kW type, be sure to connect the unit.

Regenerative
option
Twist here, _Cj GZG150 S5kQ
\

N P
Servo
Servo motor Twist here, amplifier

HA-SA \\ MR~SA22,33

IB Gl G;IR 5(T UIVW

1

Red

£}

ed

{a) Connection for ¢.2 and 0.3kW types

(Note 1)
Remove the short bar.

Twist here,

Regenerative /
option L.

MR-RB30 [~ /

MR-RB50 | C =

v
- 1A

Gl
I tEE: IC Dfp
Servo

Servo motor Twist here, amplifier
FY Y HA-SA MR-SA527502
\x BIGIGHR S| T|U|V{w

{Note 4) E Red T I
Red -

(k) Connection for 0.5 to 5.0kW types

Twist here.

r / Servo
/

amplifier
MR-SAT702

* Connect to either
C or P.

ARORREENNNE
L

Jed x
Red - \
Twist here.
{¢) Connection for 7.0kW types

1t
Servo motor
(Note &) HA=-SA

Fig. 4-5 Connection for regenerative unit

Cautions for aperations

S}

;e @

When the regenerative ophion & used. be sure o remove the short-bar (I to BY of the servo amplifie: {in case of 0.3 to 50kW
types)

When operated with the short bar attached. the amplifier may he broken.

After the regeneralive eplion is wired. be sure to twist the cabies, Make the cables the shortest rossible (5m or less)

Be sure to use the twisted cables for wiring the temperature detector. Prevent malfunction caused by induetve noise

When MR-RBE0 or MR-RES! is used. it must be forcibly cooled down with the cooling far (3.5mjsec 92mm square sie).

Since the main body itself of the regenerative option generates heat, don't mount it directly on the wall surface which is weak
against heat,

The cables ar wires should be those having nonflammable insulstor or those protected with nonflammable means (auch as sili-
cone tuhe)

The: cables or wires should run away from the discharge rosistor unit {option]

When a discharge resistor unit "MR-RBLOG™ (for 0.5-SkW) or "MR-RBLOI" {{or TKW)(3 resistors) 13 used all 5 resistors should be
connected n series

I they are connected in paralle]l or one or more resistars are not used, the amplifier may be damaged or the resistors may be
burnt



PLG cable assembly

The cable connection between the motor PLG and the servo
amplifier is shown below.
When ordering cable, please let us know the designation

of cable assembly.

'
X — o= ™ == - - o mmmme
Pa 12 !' = 2 12 “PI I T"ll 2
PAR e t 7 T ; B 13 : 1 = : i B
Pa « Tf i‘ ; ' c & —;r T i' T c
1
PBR 3 1T 7 T o 3 ] = K D
Pz "t 1 ] : : F £ t i 1 T F
PZR 1S I T c I 6 15 ll T 3 H el
LYY f B H 16 T i' T H
PUR 7 : ‘} > ; : 1 H : T = t ll 1
PV 18 1+ i— T I K 1 { 4" ; T K
PR i i + . L 19 +—d ——1¢
PW 0 ]' 'I M 10 } i’ L v
PwA 11t I 4 + T 1 T : + t ll T
H L 1
] | e
1 HE]
P i r t | ' | i s
] T i i S ] ] I .
5G T = T+ A 7 T = T
[ [ 11 r L
b 'ty 1] | I}
[ | 1 + =t +—t
1y i il “ 1
' 1t - T
| H It ] 1
[ ) 11 | - |
ps 2 t = 2 f f T
56 ' | 7 Iame ] .
j_____i _____ 19 H I '
( |
el N L —
20 _._..: ---------- L._ N
Connector Connector Connector Connector
MR=-20M MS3106B20-295 MR=-20M MS3106B20-295
Amplifierx Detector Amplifier Amplifier
side gide side side
(a) MR-SACBLSM(5m) (b)) MR-SACRBRLIOM~MR-

SACBL30M(10m ~ 30m)

Fig. 4-6 PLG cable wiring diagram



4-5 Common line

The common line in the servo amplifier is shown below.
The digital input and output signals are insulated from
the internal circuit with the photocoupler.

The analog output signal is connected to the pulse series
input and output signal with the internal common line.

If it is influenced by external noise, ground the LG

terminal.

MELSERVO-S5A

24v vpo|“N!
Dczqv; l
Other
Other ICR PF
. . ¥ —
Digital input SG %] pigital output

{DI-1) J— - {D0-1)

Ve ] MG

speed ¥ i [15G 5G| § | 9] Monitor

— (analoq cutput

(TLAN 0 to tlmA mEtEIJ
_l iTLAP ﬁ .
Torgue i

+

Differential
pulse series P
P

150

_ P
Open collector 5V
EEQ_C?A
LG
sD i

pulse series

Servo motor
case

; J LAR Motor
! Common encoder

Fig. 4-7 Common line in the servo amplifier



4-6 Signal circuitry
(1) Power-up sequence

@ Apply 3-phase AC power supply to the terminals R, S andTto make
live the control circuitry.

It will take maximum lsec. (usually 0.3 sec.) to initializethe servo
amplifier.

@ When "servo ON” (SON) signal turns on after the initialization, the in-
ternal contact (MC) closes, the dynamic brakecircuit opens and at the
same time the main circuit 1s fed with thepower supply.

@ Whin “reset” (RES) signal turns on, the power transistorbase current is
shut off and the motor coasts(the dynamicbrake remains turned off).

@ When “servo on' signal is turned off, the contact (MC) opens and the

dynamic brake is activated.

Servo amplifier
Fmergency stop -

o=
i : u I Servmo moter
G =] » 3 : O
E ° i \: \" e
3 W W
—% e
Serve ON N !

- Contro! oircuit J

Fig. 4-8 Main circuit connection diagram

Max. lsec

3-phase AC power supply_(b
Control circuitry initialization

I
FPower trarsistor base circuit [ ]
f
Dyramic brake ——{—‘_: ( C;—-—_-_ﬁ-
!
I ?—‘

i 5 AN
"SON" signal | le :
1 30ns 0. 29 0.2y
"RES" signal i
+ 1
i
"RD" sigral ! ! l J q

Fallure i
Fns

Fig. 4-9 Power-up timing chart

Note: "SON" signal should not be turned on and off frequently ....

Allowable maximum on/foff switching cycles are 50,000 (10-20
cycles/day or less).

To start and stop, use the dedicated external input signal.



(2)

(3

Emergency step circuit

An external emergency stop button may be connected to the unit.To-

connect, remone the internationa jumper bar from the terminals Band R

(servo amplifier terminal block). {Refer to Fig. 4 .8.)

When the external emergency stop button is pressed, the internal contact

(MC) opens and the dynamic brake is activated stopping the motor.

In this cace, alarm “"AL55" aries and "RD" output signal turns off.

Notes: 1. The emegency stop bution should not be frequently oper-
ated.

2. The dynamic brake is in action only while the motor is run-
ning (the stopped motor is not held braked). If the dynamic
brake is used to stop vertical motion, a magnetic brake
shoukd be also used for prevention of descent in case of
power failure.

Timing chart in case of alarm

If the servo amplifier falls into alarm condition, the power transistor
base current is shut off and the motor is stopped by the dynamic
brake.

To remove the alarm ceondition, use "RES” signal ot turn the power off

and then on (“overload"” alarm cannot be reset with "RES" signal

see T.1).
3-phase AU power 2upply i 65— - } Powe: off o I Power ON
Power mransistor baso mrcu‘t_r——"l_ . J__——i__—__l
Diynarmic brake J  Brake cperanon it Biroke operause| |y
[ L) )
SON' sigral | B i’i} [ /

i ‘

| [

"RE signal I I\ i ([r \;I (f

Failure tACE-ACCH :[i‘e:‘; n /L,) ; g \—‘\

EB{UTTERT r
= | R A

1
|
Cverload  alarm : Inslantaress  oower Power
1
1]

Fenet fallize  alarm supplyisresiorsd!

Remaoval af causc of falure

Min. 15msec

Fig. 4-10 Timing chart in case of alarm



IMPORTANT: 1. If the power is turned off and then on repeatedly to reset
without removing the cause of alarm (overcurrent or over-
load), the heat rise may result in danage to semiconductor.
Operation should be resumed in at least 30 min. after the
cause of alarm is removed.

2. If the power is turned off and then on repeatedly to reset-
regenerative overvoltage alarm (AL30), the discharge resis-
tor may overheat and cause troubile,

3. If instantaneous power failure lasting for 18msec or longer
occurs, the protective function becomes active. If the power
failure further continues for 10msec (20 - 30msec.), the pro-
tective function is not held active (reset). If the power sup-
ply is restored, the serve amplifier is initialized. To prevent
accident, "SON" signal should be turned off in case of in-
stantanecus power failure.

(4) Use of motor equipped with magnetic brake

If a magnetic brake is used as additional safety means (for prevention
descent motion, or support of dynamic brake) pay attention to the fol-
lowihg points:

(D The brake is for safety and activated when the DC24V power supply

turns off.
@ The brake should be activated with “"SON"' signal turned off.
@ When the brake is used to prevent descent motion, a suitable time

delay should be taken into consideration.

‘50N signal
the same time as "SON"signal is turned off so that distance of

Brake power supply Brake OFF descent motion is as minimum as possible
D24V ! Braking delay time ... AC off: Approx. 0 lsec

About | About DG off Approx. 0 03sec
1.0sec. 1 (aec

Servo ON % Whin time delay cannot be provided at servo off {"SON" sig-

nal OFF). the brake power supply should be turned off at




4-7 Cautions for wiring

(1) Main circuit

Table 4-1

Cautions for wiring (main circuit)

Description

AC power supply

1.

For AC power supply, 200V supply is used.
If available power supply is 400V, use an
insulating transformer to provide 200V
supply.

Single-phase operation is impossible.

Capacitor is used in the primary supply
circuit. Immediately after the power is
turned on, large current flows for charge
of the capacitor and may cause voltage
drop.

Consequently, it is recommended that
programmable controller, if used toge-
ther with the servo amplifier, is fed
with independent power.

The reactor which improves the power fac-
tor can not be used. Because it may
brake the amplifier.

Magnetic brake
power supply

For the motor magnetic brake, DC24V is used.
Note that servo amplifier driver power
supply "VDD" (DC24V) may not be used to
drive the magnetic brake.

Cable size and
no-fuse breaker

Recommended cable/wire size and no-fuse
breaker are listed below.

Wire size mm3
G1, |Magnetic
G2 Ibrake

No-fuse
Model breaker

P>

n

it

MR-5A 22,32,33 | NF30 type 10A

MR-SA 52, 53 NF30 type 10A

MR~5A 102, 103 | NF30 type 15a

MR-5A 152, 153 | NF30 type 15A

MR-SA 202, 203 ( NF30 type 20A

n

MR-SA 302, 352 [ NF30 type 30a

w

MR-SA 502 NF50 type 50A

w

MR-SA 702 NF100 type 754

ofe|lnwlwin (] oo
P P

w|lwn|vnjw|nn]lnvEc
« fe de

Wl lw (NI o
I

Continued on the next page.




Description

Wiring 1. Note that each phase of servo amplifier
output (U,V,W) Must meet that of motor
input.

If phase sequence does not meet, the
motor may run out of control or generate
intense vibration.

Note that correct phase sequence cannot
be achieved only by changing connection
between two phases.

For power source terminals (R,S,T) of
servo amplifier, it is not necessary to
consider phase sequence.

2. Do not connect power source to the out-
put terminals (U,V,W).

3. The servo amplifier cannot be covered
accidents due to leakage. Pay attention
so that the cable does not touch the
chassis, etc. If the overcurrent pro-
tector is repeatedly operated, it will
lead to deterioration of the parts, and
the transistor will be sometimes broken.
If the protector is activated, securely
correct the cause.

4., Be sure to use twisted wires for connec-
tion of motor thermal protector (Gl,G2).
When thermal protector is not used,
short-circuit terminals Gl and G2.

5. Optional discharge resistor for regener-
ative brake.
The regenerative option 1s differently
connected depending on a model.
Refer to ITtem 4-2.
Any other except the exclusive unit can
not be connected to the connection
terminals of the regenerative option of
the servo amplifier. If it is impro-
perly wired, the amplifier will be
broken. Moreover, refer to Item 4-2
for other cautionary points.

D 0.2 or 0.3kW ... Connect the exclusive
option GZG1l50 5kOHM between P and
N.

Continued on the next page.




Description

Wiring {cont'd)

0.5 to 5.0 kW ... Connect the exclusive
option MR-RB30 or MR-RB50 between P
and C.
Be sure to remove the short bar
from between D and P.

@ 7.0kW ..ovennn... Since it is standard,
connect the attached MR-RB5]1 between
P and C.

Dynamic brake

The dynamic brake circuit is integrated in
the servo amplifier, but is sometimes
impossible to use if the load inertia is
large. (Special servo amplifier is neces-
sary.) If the load inertia rate is 30 times
or more for 2.0kW or less, 15 times or more
for 3.0 and 3.5kW or 10 times or more for
5.0 and 7.0kW, contact your dealer or our
representative.

Operation
seguence

1. When a motor equipped with electromagne-
tic brake is used, motor is not released
immediately after brake is energized.
Therefore, operation sequence should be
that motor start signal is input after
brake release is completed, and that the
brake operation does not last for over
1 sec.

2. Don't use the electromagnetic brake for
deceleration except in case of emergency
stop.

It is allowable to use the electromagne-
tic brake in combination with the dyna-
mic brake in case of emergency stop.

3. Don't use the dynamic brake very fre-
quently, or the parts will be deterio-
rated,

Continued on the next page.




Description

Grounding

Round the system referring to the standard
connection diagram in Item 4-1. Be sure to
ground the servomotor together with the
servo amplifier at one point.

It is recommended to use an independent
ground line. If a common ground line must

be used, the connection should be as shown
below.

(1) Exclusive (2) Common {3) Common
grounding grounding grounding
line ... line ... line ...
BEST GOOD NOT

ACCEPTABLE

{2) Control circuit

Table 4-2

Cautions for wiring (control circuit)

Description

Protection
against noises

Control signal lines should be protected
from noises properly.

Signal circuits

1. Design external analog signal circuit
(circuit for speed reference signal,
torque reference signal, etc.) so that
it remain close at all times to protect
against inductive noises.

Speed
reference

{WRONG)

Continued on the next page.




Description

Signal circuits
(cont'd)

2.

For relay used to turn on and off analog
and digital reference signal, select
relay for faint current application

(with two parallel contacts, for example).
Open collector transistor may be used in
lieu of relay.

When wire is connected to connector,
strip the wire carefully. Use care to
avoid short-circuiting caused by loosened
wire filament or solder whisker.

When the servo motor itself is movable
or portable, provide the motor cable
with a suitable strain release to pro-
tect the cable and connector from detri-
mental tension.

Be sure to connect LSP (forward stroke
end) and LSN (reverse stroke end) termi-
nals to SG terminal. Otherwise, the
motor does not start.

The permissive maximum current of
interface driver power supply (VDD) is
200mA.

Note that the total current for exter-
nal control unit, relay, etc. should not
exceed 200mA.

Check polarity of flywheel diode used
for output signal relay.

If polarity is inverse, the servo
amplifier may be damaged.




Countermeasure against noise

If noise enters the servo amplifier, operation panel or
detector from the external, it will result in malfunction
which prevents generation of the required performance.

It is important to prevent generation of noise. Even if
noise generates, it must not be induced into the servo
amplifier. When designing the operation panel and manufac-
turing and routing the signal cables, observe the following

to take secure countermeasure against noise.
(1) Signal cable selection

If the signal cable becomes long, it works as an antenna
which is liable to receive external noise. Therefore,
take care to prevent the cable from being longer than
specified. Moreover, use the twist pair shield cable
as the signal cable. The signal cables are specified

as follows:

@D Use the twist pair shield cables as the connection
cables (CN2) to the detector. The cables must be 30m

or shorter.

C) Use the twist pair shield cables as the control signal
cables (CNl) to the detector. The cables must be 2m
or shortexr. If the length exceeds inevitably 2m,
provide a low-level relay to make the relay to servo
amplifier cable 2m or shorter. 1In case of the multi-
core cable, the separate pair cable is more noise-

resistant than the general shield cable.
(2) Grounding

Referring to Items 4-1 and 4-6, securely ground the

system.



(3) Wiring

@ Securely separate the signal cables from the ACl00V
or higher power cables when routing them (provide 20cm
or wider clearance.), and don't route them in the same
duct.

(® 1If it is difficult to separate the signal cables from
the power cables, route them with care to prevent them

from running parallel.

(4) Surge killer
@D Surge killer mounting

Around the amplifier, provide the surge killers on

the AC relays, AC valves, AC electromagnetic brake,
etc. and the diodes (Voltage resistance: 4 times or
more than the drive voltage of the relay, etc.

Current: Two times or more cf the drive current of the
relay, etc.) on the DC relays, DC valves, etc. parallel
to the relays.

Figs. 4-11 and 4-12 show the mounting examples of the
surge killers.

{ 1 o
Relay

Surge klller

—o o—a. o
‘fi:j A\ Make the dist-
ance short.

Surge killer {20cm or less)
{a} Mounting on the AC relay, la) Proper example

AC valve, etc. ‘ /4// /\//

Rela ‘///
Q O 4 RA \/\
’ Noise generates,

Diode ! \\ _ . _'

If this distance is long,
(b} Mounting on the DC relay, the effect is reduced.
etc.

Surge killer

Surge killer

(b) Improper example

Fig. 4-11 Surge killer mounting rig. 4-12 Surge killer layout
diagram



C) Attach the surge killers to be adjacent to the device

(relay, etc.) which actually produces noise.

As the

wiring becomes lbnger, not only the effect becomes

smaller but also the noise absorbed by the surge killer

is more liable to be induced in the other signal cable.

Keep in mind that the reverse effect will thus result.

Refer to Fig. 4-12.

(5) Shield cable processing

As aforementioned in Item

securely used as the signal cables.

the effect is reduced but

(1), the shield cables are

However, not only

also the adverse effect may

result unless the shield is properly processed.

Securely process the shield as follows:

(D Connect the outer sheath of the shield cable to the

terminal SD of the servo amplifier connector,

sure to open the other end.

4-14.

[Example 1]
Normal shield

(Improper)

{Proper)

4-13 Connection I of

shield sheath

Fig.

(@ shield sheath processing

Core cable

Prevent the shield sheath
from being in contact with
other sheath.

Vinyl coat

{a) Processing on the release side

Fig. 4-15

and be

Refer to Fig. 4-13 and

[Example 2]
Junction of shield cable

)

T
'
1!
I

Junction termi- Mislocation
nal locaticn
{(Proper) (Improper)

4-14 Connection II of shield sheath

™ Jmm yScldered
Signal
cable
e

Wrap this area with vinyl tape
for secure fixing, and prevent
contact with other part.

Fig.

Shield
sheath

{b} Process on the terminal SD side

Shield sheath

processing



@ Grounding the shield sheath

Though it is sufficient to connect

Servo

the shield sheath to the SD termi- amplifier

Mounting

surface
-

TTVGK\%?F

TN

nal of the connector, the effect

can be improved by directly con-
nect the shield sheath to the

G d plate
ground plate of the control panel I onn

300~500cn

as shown below. If the noise Clamp hardware

' . . Shield sheath
environment is specially poor,

the ground plate connection is Fig. 4-16 Shield sheath
recommended for the cable of the
motor detector. .

Partially peel off the cable

Cable clamp Cable

coat to expose the sheath, and hardware
(A and B}

i‘ l £
lﬁ oy - !
!. Shield sheath !

with the clamp. Clamped area outline

Ground plate
press the peeled area against

the ground plate with the cable

clamp hardware. If the cables

are fine, clamp several cables

(6} LG terminal

Though the ordinary LG terminal is separated from the
earth ground, it is sometimes effective to ground the
LG terminal if it is influenced by external noise.
However, keep in mind that it will take adverse effect
if it is insufficiently connected to the earth ground.

(7) Enforced noise resistance

N , A Machine sequence
To sufficiently gain the  amplifier Metallic tube side s

side D:@:ﬁ;;\:::‘_:::-_ TmiTiizizzinzd ]

performance specified for

Fixing connector Fixing connector

the servo system, take the
. . s Metallic tube .
noise resistant counter- Amplifier = Detector side

side N
measure referring to Items [)ﬂ@i;;”" '"“”"iﬁ@ﬂ@i

AN
Fixing connector

{1) thru (6) aforementioned.



If the noise influence can not be avoided, or if the
signal cable can not be separated from the power cable,
the signal cable must be routed through the metallic

tube to shut out the noise.

4-9 Configuration of input/output terminals

{l) Servo motor

The configuration of servo motor terminal box is shown

below.

Referring to the figure, connect the cable to the motor
terminals correctly.

Before connection, be sure to identify each motor lead
and servo amplifier output terminal for phase (U, Vv and

W) and assure correct phase sequence.

Standard type Brake type

i
1
1
l
|
i
H
l‘f m
|

f

|

|

|

2 b ‘>
1 ' .‘ | -
L x ‘\// B k T
: 1
Ground D I Ground KD
terminal r terminal
M5 screw M5 screw
Motor leads(U,V,W) M
: e ' otor leads (U,V, W)
! with crimp terminal Brake leads with crimp ten::i;\al
Thermal protector leads (red/redj (blue/blue) with
with insulated crimp terminal insulated crimp
1.25-4. terminal 1.25-4. Thermal protector leads

{red/red) with insulated
crimp terminal 1.25-4.

Fig. 4-17 Detail of motor terminal box



Table 4-3 Dimensions of motor terminal box

Power lead

Model A B ¢ KD terminal size

HA-SA52(B}, 53

to HA-SA352(B) 80 78 40 22 M4
HA-SA502 (B) 93 104 48 27 M6
HA-SA702 (B) 131 144 78 35 M6

Note:
1. For terminal connection, use the bolts

shown above and connect the terminal Amplifier side

___________

as shown below.

Wrap insulating tape on the connected Yotor side \
Wrap the insulating tape
area 3 to 4 times for sufficient insu- 3 to 4 times.

lation. When storing the terminal in
the terminal box, take care to prevent injuring the

insulated area.

2. Be sure to connect the cable to the ground terminal
in the control box. Connect to the ground terminal
of the servo for grounding through the ground plate
in the control box.

Refer to Items 4-1 and 4-7.

3. No terminal box is provided for HA-SA22 (B} and 33.
The power cable lead cables are of a direct connec-
tion type.

4. The DC24V power supply (15W or more for 1.5kW or
less motor and 25W or more for 2.0kW or more) shall
be procured for the brake lead cables of the elec-
tromagnetic braked motor by the user.

The driver power supply VDD (DC24V) of the servo

amplifier can not be used commonly.



(2) Servo amplifier

Short bar

M4 SC{?W M4 screw h
a B

‘,./f ke e e
R

Whan the regenerative option is

If the load inertia is used, remove the short bar and
large, externally provide connect P to C.
the resister between P If it is not removed, the servo
and N. amplifier is sometimes broken.
— p—— (a} €.2, 0.3kWw (b} 0.5 to 5.0kW
Detailed view
Short wire (red) of area A Short wl_re {red]

by M4 screw

— Terminal—+ 8 G Gz R 35 ]
8 N l Sed®  connect to Connect Connect Lerminals C P B Gl G2

I [ it
ks i
T ou

vl
i
¥ w

Y the motor to 200V to the code Connect Connect toconnect Connect M5 screw
baEni L T thermal power moto; to the the motor to 200V to the -
Down relay, supply. terminal. genera~ thermal power motor
’ tive relay. supply. terminal.
c . i
o (c) 0.2 to S5.0kW uait. (d) 7.0kwW

Detailed view of area B

Fig. 4-18 Main circuit terminals of servo amplifier

(3) Connector pin arrangement

The connector pin arrangement, as viewed from the
cable connection side, is schematically shown below.
In the schema, pin No. and signal symbols are indicated

in the upper line and lower line respectively.

C) CN1 (Connector for general control signals)
Model: MR-5(0F, MR-50L, HONDA

o e 1
| [solas las] 47 46 45| 44 43 142 41} 40| 39| 38[371 36| 35|34 |33 |}

: OF| RD {PF |VDD | vDD| 25P| TLC szlozl 15G| MO} 15¢| Twan 50 |15G; AR 156G | v

~, 32|31 |30 l29 |28 |27 {26 (25 |24 23 )22 2120 |19 |

r’l FEA [FF8 |SG |DI4|DI3|CR [5G |L5N [LSP{DIO |LAR |1A |LBR | LB !

| [18[17 16| 15 1a] 13] 12| 11| 10] o] 8] 7] 6]s5]a] 3|2 |2 1 [ein vo.
: PP{PG|NP| NG | 5G| SG! RES| PC | TL| sow| LzH 1z | sp|1g|ic NISR([PISR | | iﬁ%@al
L e e e T I—T—_—_—__—_——C i}



C) CN2 (Connector for

3) PLG connector: Motor side

PLG signals )

Model: MR-20M, MR-20L Model: MS3106B20-29S
HONDA MS53108B20~295
Positioning
key groove
e m e = -
: 1415 (16 [17 [18 12920 |4
t | ez jpzr{PU [PUR | PV | PVR|SHD :
: 8| of 10| 11}:2(13 |,/
| s PW| DWR| PA | PAR ‘ﬁ
: 1l2ts3lais|e |7 |1 {Pin No.
|| 5G|p5 ipBR| PB 56 || Signal
- _________C _

Fig. 4-19 Connector pin arrangement

5. PUSHBUTTON SWITCH OPERATION

5-1

Display descripion

Operation of the servo amplifier can be monitored and
parameter {control variable} can be set by using the
6-digit readout in the front panel of servo amplifier,
The available readout functions include "parameter set-
ting", "diagnosis", "external control sequence check”
and "operation status monitor".

Fig. 5-1 shows the display mode development. For

details, refer to 10-1 and thereafter.
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In 5 sec. after the power is turned on and | rd-OFF | is

displayed by the readout, "status monitor" mode is
selected automatically.

By pressing "UP" button, display mode can be changed in
the order from the left to right, shown in Fig. 6-1.
When this button is pressed

first, motor speed is dis-

played as shown to the right. — ' ,
In this example, motor speed ' L—'
i mon — apr — —— pata —

When "DOWN" button is pressed, I || [ |

display mode changes in the

order from the right to the
left in Fig. 5-1.

Display mode can be changed step by step from the top

to the bottom by pressing "MODE" button.

When this button is pressed first after the power is
turned on, "diagnosis" mode is selected. Successive

two touches of the button causes selection of "user
parameter" mode.

Tc check a user parameter, press "UP" or "DOWN" button

to call up the corresponding parameter No. after "user
parameter" mode is selected.

When parameter No.8 must be called up, for example, press
"UP" button 7 times.

How to read display and how to set parameter

To read desired data and set desired parameter, button

under the readout is pressed.



(1) Turning power

g
Turn on the power with 5 - i 111
"SON" signal turned off. ) g =

. ) L |
[r]d][-TO[F[F] will be dis- [L'“”ADR"-J DATA |

played and "operation ‘ }

status" display mode is MODE up DOWN SET

automatically selected

in 5 sec. after the After power
) turned on ﬂﬂﬂ
power 1s turned on.
| {(In 5 sec}
(2) Operation status Status [ T T 1 7 T10] (cumulated feed-
display back pulses are
displayed.}

"Cumulative feed back

pulses" is displayed

first. To change display, press "UP" key (See Fig.
5-1).

For the first display, desired variable can be spec-
ified by using parameter No.24 (refer to 10-4, Table
10-4).

(3) Parameter

When "MODE" button is pressed three times successively,

lo[1]oJolcTo] {parameter No.l, data 0000... initial set-
ting) will appear.

By pressing "UP" button, "ADR" (parameter No.) of read-
out can be changed from 01 to 24 step by step, as shown
in Table 10-4.

When parameter No. is selected, the corresponding set-
ting is displayed by "DATA" section of readout.

(4) Setting of parameter

Call desired parameter No. by pressing "UP" or "DOWN"
button.
Press "SET" button and display in "ADR" section flickers.



(5)

(6)

Set value for "DATA" by pressing "UP" or "DOWN" button.

Setting can be completed by pressing "SET" button.

When setting is completed, the next parameter No.

appears in "ADR" section.

By repeating these steps, data can be set for other

parameter.

Note: Setting of "parameter No.l1l" (servo loop type)

cannot be completed uniess the power is turned

off and then on.

To set or verify the special parameters, turn

on SW5-1, turn off the power supply once and

resupply the power.

Parameter setting should be made with SON signal

turned off (if SON signal is on, setting 1is

impossible).
Turning on SON signal

When SON signal is
turned on, the contac-
tor closes and the
system becomes ready
for operation.

When SON signal is
turned on, display
changes as shown to
the right.

Alarm

Alarm or alarm history
can be read by pres-
sing "MODE" button.
When "UP" button is
pressed, the previous

alarm code is displayed.

After power

is turned on. [r[d{-[o[F][F]

i

SON signal ON [r[d[-[o[n]-]

|
(Cumulative

Status display| | [ T [ 0] feedback

pulses are
displayed}

Parameter
Current alarm [ATL]o] T3]3] (setting fault)

| Press [UP] switch.

Previous ararm 1] [z]o] o de1l:ector)
signa

Overspeed ATLTo] T3]1]



(7)

If alarm occurs during operation, it is immediately
displayed.
Alarm history is held even after the power 1is turned

off.
Display of status during operation

Press "MODE" button to call "operation status" mode
and then pressure "UP" or "DOWN" button to select

desired variable.

Setting example 1:

To set speed control mode for servo loop type (parameter

No.1l) ....

1)

2)

Press "UP" or "DOWN" button to set for para-

meter No. and press "SET" button.

o When parameter No. 1s set
to [ 01 ], initial setting (ADRIDATA -
"0" appears. N

e Pregss "SET" button and D

-

flickers. ot

Press "UP" button to set Ry

" " (0]tiofolo]z]
for "DATA" and press ADEICDATA
n [1] AP
SET" button. SET
o Press "UP" or "DOWN" but- [of2] T T [1}

lADRJL |
ton to set for "DATA". PATA

o Press "SET" button and parameter No. [ 02 | and its
initial setting are displayed.

3} Turn off the power and then on.



Setting example 2:

(1

(@)

(3)

(4)

(3)

Note:

Setting of special parameter

Encoder output division ratio (parameter No.39)

is set to "2,

Set the left end switch of
DTP switch SWS5 on the
amplifier front panel to
"ON" position, where by
“special parameter” mode

is selected.

Press "MODE" switch to
change the display mode
fo “special parameter”

mode,

Press "UP" switch to set

for parameter Nc.

Press "“SET" switch and
will flicker.

Press "UP” switch to set

for "DATA".

If the display exceeds "2",
press "DOWN" switch to

set[ 2|

Press “"SET" switch and the

flickering will stop.

SW 5

s V22

only this switch 15/

set to "ON"

“Special parameter” mode ﬂﬂﬂn

is selected. LapRIL—paTa—-

is set f(il’ :Iparameter No. H...n

[nitial value "1 will appear. LADR! L 0ATA—

<SET>
Ny
-39 flickers when "SET" L :
- EBEINEND
switch is pressed. LADRIL—paTa—I

RS

sty

BONENE

LapRdIL —paTa—

s
Fopay

The setting ends when "SET™ 1 n--.

switch is pressed. LADRIL—pDATA—I

In this example, it is assumed that the parameter setting 1s the

initial setting. If the parameter setting is other than the initial

setting, the changed wvalue is displayed for "DATA" {(same as for

“Example 1),



5.3 Setting of jumper pins

Table 5.1 lists the jumper pins used in the servo ampli-

fier.

Before starting operation, check setting of each jumper

pin.
Table 5-1 Jumper pin list
P.C. . Initial .
board Pin setting Function
DIP Not set Set positioning
pulse train in- DIP pze.-| OCP
DIN put interface to  DIN gZz::) OCN
differential type.
OCP Set Set positioning
RF81 OCN Set pulse train in- pip [%Z9] oce
put interface to DIN [-2*7Z%] OCN
open collector
type.
SP Set Spare
ASY Set
AD Set
NSE Set
EXR Set
RFO08 DO Not set For setting by manufacturer
(RF18) D1 Not set
CB Not set
TCE Set
EMG Set




6. OPERATION PROCEDURE
6-1 Initialization

Each parameter has been set with initial value.

For successful use of the servo amplifier, initial set-
ting must be changed properly for individual applica-
tion.

Before starting operation, check the following parame-
ter setting and change setting if necessary {(refer to
10-4}.

(1) Servo loop type (parameter No.l)

Parameter No.l is initially set to "positioning con-
trol”.
If the servo amplifier is used in other control mode,

the initial setting must be changed.
{2) Reference pulse multiplication (parameter No.2, 3)

When the servo amplifier is used for positioning con-
trol or positioning/speed control, reference pulse
multiplication should be set in accordance with as-
socilated machine specification or control unit speci-

fication.

@ set it so that fraction is not produced in amount of

machine movement per reference pulse.
Setting example:

Reference pulse multiplication ( ) can be deter-

CDV
mined from the following formula:
CMX, _ 12000
Gov) = &% x =g

When AS is 10mm and A{ must be set to 0.001mm,

CMX, _ 12000 _ 6



@

(3)

(4)

(5)

Consequently, set CMX to 6, and CDV to 5.

For range of parameter setting, refer to Table 6.6.

Set multiplication to determine relationship between

pulse frequency from control unit, and motor speed.
Setting example:

To run motor at 2000 rpm by using a position control
unit AD71 and input pulse frequency of 100kpps,

CMX, _ 12000 x Ng
Fo x (5p5) 60

Since pulse frequency (f,) and motor speed (N,) are

100 x 10°(pps) and 2000 (r/min) respectively,

(CMX) _ 12000 x 2000 % 1
CbhV 60 100 x 10°

-4
1

Consequently set 4 for CMX, and 1 for CDV.

Positioning loop gain (parameter No.5)

When the servo amplifier is operated in positioning
mode or positioning/speed control mode, parameter No.
5> should be set for load inertia.

For method of setting, refer to Table 10-4 and para.
4-5,

Speed loop gain and speed integral compensation (para-

meter No.6, 7)

For parameters No.6 and 7, settings should be made in
accordance with load inertia.

For method of settings, refer to Table 10-4 and para.
4-5,

Speed reference 1, 2 or 3 (parameter No.8, 9 or 10)

When speed reference or speed limit is internally set,
set parameter No.8, 2 or 10 in accordance with desired

speed of motor.



6-2 Test operation

Perform test operation in accordance with the following

procedure:
(1) Turning on the power

After making sure SON signal is off, turn on the power
(3-phase 200V).

[r[d]-Te]F[F] aPpears in the readout initially.

In 5 sec. after the power is turned on, "operation

status” display mode is established.
(2) Parameter setting

The parameters are set initially as shown in Table 10.4.
Change setting(s) if necessary (refer to 10-4, 10~5 and
10-6, 6-1).

{3) Turning on SON signal

After parameter setting is completed, turn on SON sig-
nal.

When SON signal is turned on, the contactor in the
servo amplifier closes and the motor is released from

the dynamic brake.

{4) Make sure terminals LSP (forward stroke end) and LSN

(reverse stroke end) are connected to SG {common)
If they are not connected, the motor does not start.
{5} Operation

Start the motor at low speed
to check direction of rota-
tion, sound and vibration

of the motor.

If motor operation is not

in good condition, or alarm

occurs, refer to para. 7-1

to remedy.



(6)

(7)

(8)

In the case of coperation in torgque control mode, the
motor may run out of control if it is operated with-
cut load.

For safety, therefore, start the motor from low speed.
Coupling of motor to machine

After test operation of the motor alone has been com-
pleted, couple the motor to a machine and try test
operation, During test operation, check emergency
stop function and interlock functions.

If alarm occurs during operation, refer to 7.1 to

remedy.
Regular operation under load condition

Perform regular operation with the motor under loaded

condition and monitor operation status.

(@) Regenerative brake load ... Display: [L]d] T1Jo]o]

(@ Operating torque .......... Display: [J]a] [i]ol0]
(3 Peak tOrquUE ...veeceenon.s . Display: JTb] T1To]o]

In practice, it is recommended that these variables
are at about 80%.

If any variable exceeds 100%, (I) lighten the load,
(II) prolong acceleration time, or (II) decrease strat/
stop frequency.

For details of readout display, refer to Sec. 10.
TEST mode operation

Perform motor test operation without using control
signal (CN).

THIS TEST OPERATION SHOULD NOT BE CONDUCTED WITH THE
MOTOR COUPLED WITH A MACHINE.

OTHERWISE, DRIVEN COMPONENT OF MACHINE MIGHT HIT
AGAINST OBJECT.



@

@

Parameter setting
Set the parameter No.l in the position control mode.
Selection of TEST mode

Set a jumper pin to terminal "DO" of P.C. board
{(jumper pin set in terminal "SP" (spare) can be used

for this purpose).
Operating pattern

By setting DIP switch "SWS5" of P.C. board, desired pat-
y P

tern can be selected from the patterns listed below.

1 2 3 4
ON
OFF \\1 L—-~—“-:::::::::1——-—-—--_‘_.,‘
SW ON Servo ON Run 2000 r/min | Rev run

[Stop servo)
lock

Note: After test operation is accomplished, be sure
to set each switch to "OFF™.

W OFF | Servo OFF 200 r/min | Fwd run

After the end of test mode operation, remove the jumper pin from
DO, set all the switches SW5E to "off” and turn the power off and then
on (if the switches SW5 are not set to "OFF”, alarm occurs and op-

eration cannot be resumed).



6-3 Optimizing the operating conditions

The servo amplifier is provided with various parameter settings.

Usually operation goes successfully with the initial parameter settings. If
moment of inertia of load is excessively large or intense vibrations or

noise occur during operation, parameter setting(s) must be changed to

optimize servo amplifier operation.

(1) If intense vibrations or noise occur

Intense vibrations or noise occur if the servo again setting does not

meet the moment of inertia of load.

@ Parameters

The parameters that may affect vibrations and noise of the motor are

listed below.

The initial setting of J./Jum is approximately 1 and must be changed if

intense vibrations or noise occurs due to large moment of inertia of

load.

table | Position control lecop gain (param. No.5 PGN)

Moment of inertia of load JfJm 0 1 3 5
Standard 35 25 25 15
Setting
Maximum 100 80 40 25
table 2 Speed control loop gain (param. No.6 VGN)
Moment of inertia of load Ji.fJm 0 1 3 5
0.2, 0.3kwW 70 70 1580 | 200
Standard
0.5—~7.0kW | 100 | 100 | 200 | 300
Setting
0.3—~3.0kw | 30 30 60 100
Low inertia
5.0, 7.0Kw 50 50 100 | 180
table 3 Speed integral compensation (param. No.7 VIC)
Moment of inertia of load Ju/Tm Q 1 3 5
Setting 20 20 30 40




@ Parameter setting procedure

a.

b.

Observaticn of signal
A synchroscope 1s used to

observe the speed control
feedback signal on the check
pis (see Table 83 and Fig.
8.1).

The synchroscope should be
isolated from the ground or
floor and care should be
taken to prevent contact of the
probes with the servo ampli-
fier casing or other objects.

Setting of servo gain

Servo
amplifier

() set the PGN to a value lower than the standard value. Increase

the VGN setting up to
ing.

the poent just before occurrence of hunt-

Set the VIC to the optimum value and the VGN as high as possi-

ble,

@ When the optimum speed
control loop gain (VGN) is
achieved In steps @ and
(@), set the PGN so that

not

overshoocting does

occur at stop.

Speed |

Overshocting caused by low gair setting

Hunieg caused by high gain setting

=

Time

Note: When the speed control feedback signal (speed monitor)

18 abserved with a synchroscope,

the waveform will

appear as discontinuous signal as shown to the right (short

acceleration time).



{(2) If shorter stop time constant is desirous ...

The stop time constant may be
decreased by increasing posi-
tion control locop gain.

If the setting of the position con-
trol loop gain (PGN) is exces-
sively high, cvershooting or in-

tense vibrations may occur.

(Ref.) Position control loop gain and remaining pulsessed with the follow-

ing formula .... (6.1)

Motor speed (N}

=

o Remaining pulses
2

£

g Motor speed (IN)
& Gain, high
ol

w

3. | Command Gain, low
o | pulse

g frequency (f) \

= ~

O VN

Undershooting

£ =— % where, ¢ : ERemaining pulses

f : Command pulse frequency (pps)

Kp . Position contrel locop gain (rad/s)

If Kp 1s excessively high, the motor may generate vibration. If Kp is
excessively low, too much remaining pulses may cause alarm (large

error) during high-speed operation.

should Kp setting is 6 in operation at 400Kpps, for example,

2
= A00XI0 - 57 < 13¢pulses)

Alarm (alarm 52) will occur if the remaining pulses are more than

65Kpulses.

In this case, Kp should be set so that the following condition is met:

3
e — _6§__>é147077-:' 67 X 10%(pulses)



(3

O
@
®

If the motor runs while speed command is “0" during speed servo op-
eration .....
This problem occurs when an external speed reference signal is used
(does not occur when the internal speed reference command is used).
To stop the motor,
set “VC offset (param, No. 13) go that the motor does net run
when speed reference voltage is 0V,
turn off start signal (DI3, DI4) at stop of the motor .... control loop
changes to positicn contrel loop and serve loeck occurs.
if start signal cannot be turned off, “proportional control” mode
should be selected (external signal PC-SG "ON") and setting of para-
meter No.31 (speed proporticnal control) be decreased (about 800 -
980).



7.

7-1

TROUBLESHOOTING

Investigation procedure and countermeasure for alarm

occurrence,

The alarm {(servo protective function) activates because
of the following causes. If an alarm occurs, check the
alarm code on the display, grasp the cause and take the

suitable countermeasure.

Note:

l. In case of the regeneration abnormality protection
(alarm code AL30) and overlioad protections 1 and 2
{alarm codes ALS50 and 51), the operation state is held
in the servo amplifier even if the protective circuit
is activated. The memorized content can be cleared
by turning cff the external power supply, but can not
be cleared with the RES signal.

2. If resetting is repeated by turning off the external
power supply when the alarm code AL30, 50 or 51
occurs, overheating may lead to breakage of the ele-
ment. After the cause is securely removed, restart
the operation,

3. If the input power supply is frequently turned off and then on to
reset the system in case of alarm (AL30), overheat of the dis-
charge resistor unit may cause trouble to the servo amplifier.

Reset the system after the cause of alarm is removed.



Table 7-1

Investigation procedure and countermeasure

for alarm occurrence

Alarm Error/Alarm Cause Check Remedy
code
LED i1, CPU malfunction 1. Turn the power supply |If it is neot
{CPU} CPU error of servo ampli- from off to on. recovered by re-
light- fier 2. Replace the servo setting, replace
ing amplifier, the unit.
1. Since the power Measure the input volt- Recheck the power
. supply capacity age (R, 8 and T) with supply capacity.
igigif;ctggf is insufficient, |the voltmeter.
The gower sup- the power supply
1y voltage voltage drops at
ALlO Py 9 the starting
(U, V and W) £i
h ime.
is lower than
?ﬁgg;fled 2. An momentary Check whether an memen-
- stop of lS5msec tary stop occurs or not.
Or mOore occurs. Observe the input volt-
age with the synchro-
scope.
ALLZ Card failure (MEL) Qard RFO8 or RF18 is defec- | Replace the card RFOB‘ or RF18 | Replace the defective
tive. with a sound one to check. card.
ALLS Card failure (CE) Card RF08 or RF18 15 defec- Replace the card RFOB or RFI8 Repalce the defective
tive. with a sound one to check card
1 EPROM is defective. Che—ck the EPROM for 1ns_tallanon Irislall the EPROM cor-
(location and bending of pin) rectly.
AL14 Watchdog (WD)
4. Card RF08 or RFl8 is | Replace the card RFO8 or RF18| Repluce the defective
defective. with a sound one to check. card
1. Card RF08 or RFL18 is | Replace the card RF08 or RF18| Replace the defective
defective. with a sound one to check. card
ALLS Card failure (MEZ)
2. External interference | Check if a relay or wvalve located | Remove the cause of in-
(noises) near the amplifier is in cperation terferernice
l. The detector con-|Visually check for dis- Properly connect,
nector is dis- connection and loose
connected. connection.
2. Detector cable 1. Check the cable. Correct or re-
Magnetic polar- is improper. (Trially replace the place the cable,
ity detection (Cable breakage cable.) {Take care not to
error (RD} and short- apply an exter-
when power is ) circuit) 2. Check the dgtector nal force to the
su : feed-back signal.
pplied, the cable)
na : _ Turn the motor by
gnetic polar
. hand, and observe the
ALl6 ity of the
: U, V and W of the
motor is not :
check pin J4 on the
detected pro- . . .
perly. circult printed board
Improper de- :lthhthi S{?chro scope
tection of U, J o ELﬁC all are "H
~V and W, or :
(shake the cable for
check.)
3. Motor detector is|Check the detector feed- | Replace the
improper. back signal. motor.
(Same as above}
Card FCB 1is improper on Replace the circuit Replace the cir-
AL17 abnormality the circuit printed |[printed board RF08. cuit printed

(A/D)

board.

koard.

— 51

Continued on the next page.




Alarm

Error/Alarm

code Cause Check Remedy
1l.Check the detector|l. The connector lock Properly connect.
connecter for screw is insuffici-
disconnection ently tightened.
2. Visually check the
Non-signal from connect%on for dis-
the detector connect;on and loose
(NS1) connection.
fgieﬁiigld;fﬁ- 2. Qetgctor cable 1. Chegk the cable. Repair or replace
nals of a pagr is improper. (Trially replace the the cable.
AL20 of detectors {Cable breakgge cable.) ' {Take care not to
are "H" or "L" and short cir- 2, The curveture radius apply an exter-
' cuit.) of the cable is small.] nal force to the
(Alarm results on the cable.)
specially functional
position on the half
broken cable,)}
3. Motor detector Trially replace the Replace the motor.
is improper. motor.
1. Parameter 1is Check the value set in Properly set the
improperly set. the parameter. parameter.
Parameter No.l (STY)
00 [ ] []: Regenerative
option is nect
provided.
01 [[] [[]: Regenerative
option
MR-RB30
02 [] [[J: Regenerative
option
1
2. Positioning 1. Recheck the regene- 1. Reduce the
Regeneration (regeneration) rative brake torque positicning
AL30 abnormality is frequent. and regeneration frequency.
(OR) frequency. (Check
whegher {t is allow- 2. Attach th?
able or not.) regenerative
cption.

2. Check the value on
the state display
La.

3, Increase the
motor
capacity.

4. Reduce the
iocad.

3. The power

transistor for
regeneration is
bkroken.

(Short circuit)

Using the tester, check
the resistance of the
regenerative power
transistor.

Replace the unit.

Continued on the next page.




Alarm

Error/Alarm Cause Check Remedy
code

1. Overshoot results|l. Increase the accelera- Recheck the
from excessively tion/deceleration time |acceleration/
small accelera- constant. deceleration time

1 tion/deceleration|2. Trially reduce the constant.
: time constant. speed.

2. Oversoot results |[l, Trially adjust the 1. Reset the
from the unstable servo gain, servo gain to
servo system. . . the suitable

Trially increase value
| {(decrease} VGN. '
! Trially increase VIC.|2. If the servo
| Overspeed (OS) Trially decrease PGN. gain can not
The motor revo- 2. Check the load inertia| ge set,

) ecrease the
tution speed rate. load inertia
peccocmes 115% or
nore of the 3. Igcrease the a;cele;a— rate.

_ tion/deceleration time| 2 Recheck the
rated revolu
tion speed. constant. accelerat%on/
deceleration
4, Decrease the speed. ti
aL3l ime
constant.

3. Detector signal 1. Trially replace the Replace the cable.

abnormality cable, Replace the motor.
2. Trially replace the
motor.
4, Parameter is Check whether the main- Use the proper
improperly set. tenance parameter No.50 unit.
{MTY) is as follows or
not according to the
motor rating.
(OO0 2: 2000rpm
series
(1] 3: 3000rpm
series

1. U, V and W phase |Using the tester, check Correct the wir-
cables of servo U, V and W connection ing.
amplifier output |cables for short circuit.
are short-
circuited.

2. U, V or W phase 1. Using the tester, Correct if
cables of servo check the short cir- grounded.
gmplifier output cuit of the case to Replace the unit
is ground. the U, V or W phase or motor

Overcurrent (OC) cable on the termi~ '
nal base.
More current
than allowable 2, Using the tester and
AL32 flows in the megger tester, check
base cable of the insulation of
the servo the case of the U, V
amplifier. or W phase cable on
the motor.

3. Breakage of Using the tester, mea- Replace the
servo amplifier sure the resistance bet- (transistor module
transistor ween the transistor or unit.

module terminals.
4. External noise 1. Investigate the Recheck the noise
peripheral device. resistance
(Check whether the countermeasure.
100V class relay (Refer to item
or valve is acti- 4-7.)
vated or not.) Clean the circuit
2. Check whether dirt printed board off

sticks to the cir-
cuit printed board
or not,

dirt.

Continued on the next page.




Alarm

code Error/Alarm Cause Check Remedy |
1. Cable is impro- Connection when regener- |Connect cables
perly connected ative coption is not pro- |properly.
on the terminal vided.
block (TEZ). Connection when regener-
ative option is provided
2. Acceleration/ 1. Trially increase the 1. Recheck
deceleration acceleration/deceler- acceleration/
time constant ation time constant. deceleration
Overvoltage (OV) is small. 2. Trially reduce the time const-
ant.
The voltage on speed,
the base cable
AL33 of the con- 3. Regenerative Using the tester, measure |[Replace the unit.
verter is 400V resistor in the the C~to-P resistance on
or more.) servo amplifier the terminal block (TE2}
is broken. (approx. 3 minute after !
the charge lamp goes out)

Resistance between P (¥)

and C is approx. 13Q.

4. The regenerative |Refer to the alarm ccode Replace the unit.
power transistor (AL30-3.
is broken.

1. Check if electronic gear ratio |1, Reduce the electro-
is excessively high. ni¢ gear ratio.

: : 2. Check if acceleration time is |2, Prolong the accel-
Acceleration rate is exces- d
AL3S Data trouble (DE} sively high. tao short eration time,

3 Check if a relay or valve lo- |3. Remove the cause of
cated near the amplifier is in mterference (nolses).
operation.

The parameter data 1. Check whether dirt, 1. Clean the card
is broken, etc. sticks to the off dirt, and
Parameter card or not. reset the
AL37 parameter.
error (PE)

2. Trially reset the
parameter.

2. Replace the

card and reset
the parameter.

Continued on the next page.



Alarm

tector integrated
in the motor or
regenerative
option is defec-
tive.

the continuity between
the thermal protector
terminals in the motor
and regenerative option.

code Error/Alarm Cause e Remedy

1. Continuous output [l. Check the =ffis~tive 1. Reduce the
current of the torgue (JA st load.
servo amplifier indicating ve 5. Ynere the
is excessive dur-|, he sac ko £. Lherease tac
ing operation. .+ Measure the Tutu; capacity.

input current
(Refer to Item 7-2}).
3. Measure the temper-
ature rise of the
motor.
4. Trially reduce the
load.

2. Positioning 1., Trially reduce the Recheck the posi-
(regeneration) acceleration/ tioning (regener-
fregquency is deceleration fre- ation) freguency.
high. quency.

Heat sink over— 2. Reduce the speed.

heat  (OHF) 3. Cooling is 1. Check whether the Improve cooling.
The thermal improper. cooling fan in the

protector on servo amplifier runs

La% the cooling or not.

fin 1in the_ 2. Check whether venti-

servo ampli- ; .

fier is lation is blocked or

activated. not.

3. Check the internal
temperature of the
enclosed box.

{0°C to +55°C})

4, Hunting results Refer to the alarm code
becuase of un- AL31-3.
stable servo
system.

5. Electromagnetic Check operation of the Improve the
brake is electromagnetic brake. seqguence.
activated during
operation.

6. Thermal protec- Check whether it Replace the unit.
tor is improper. |activates in the non-

leoaded state cr not,

1. The motor is Refer to the alarm code
overloaded. 45-1,

2. Cables are Are the Gl and G2 on the ;Connect the
improperly con- thermal block (TEl)} con- }cables properly.
nected on the nected to the thermal
terminal block protector terminals of
{(TEl) . the motor?

" 3. The motor or Check the ambient temper-|Run at an ambient
Wotor overheat .
{ OHM) regenerative atures oflthe moteoxr and temperature of 0
option 1s 1in- regenerative option. to +40°C.
{ The thermal sufficiently {0 to +40°C)
protector cooled, Check whether the over
Py integrated in or similar is placed
' the motor or around to overheat the
generative motor or not.
option 1is
activated. 4. Hunting results Refer to the alarm code
from the un- AL45~4.
stable servo
system.
5. The thermal pro- |Using the tester. check Replace the

motor.

Replace the re-
generative option.

Continued on the next page.




Alarm

Error/Alarm Cause Check Remedy
code —

1. Continuous cut- Refer to the alarm code
put current of AL45~1,
the servo
amplifier is
excessive dur-
ing operation,

2. It collides with |1. Check whehter the 1. Recheck the
the machine, machine collides or operation

not. pattern,

2. Check whether the 2. Replace the
stroke end limit limit switch.
switch operates pro-

Overload 1 perly or not,
(oL 1) 3. Hunting results Refer to the alarm code
Approx. 200% from the un- AL45-4,
ALS0 overload stable servo
current flows system.
continuously.

4. Wiring in the Check the connection of Connect the
motor is impro- U, V and W cables. cables properly.
per.

The terminals
U, V and W of
the servo
amplifier do
not match the
terminals U, V
and W of the
motor.

5. Detector signal 1, Trially replace the 1. Replace the
is improper. cable. cable.

2. Trially replace the 2. Replace the
motor, mctor.,

1. It collides with |Refer to the alarm code
the machine. AL50-2,

2. Hunting results Refer to the alarm code
from the un- AL45-4,
stable servo
system.

3. Wiring in the Refer to the alarm code
motor is impro- AL50-4,

Overload 2 per.
{OL 2} The terminals U,
AL51 | [ Maximum cur- v and W of the
rent flows servo amplifier
for several do ngt match the
minutes. terminals U, Vv
and W of the
motor,

4. Detector signal Refer to the alarm code
is improper. AL50-5.

5. The base cable Is the charge lamp 1lit? Replace the unit.

voltage in the
unit drops.

Continued on the next page.




Alarm

Error/Alarm Cause Check Remedy
code
1. Acceleration/ Trially increases the ac- |Elongate the
deceleration celeration/deceleration acceleration/
time constant is |time constant. deceleration time
:ﬁgsiSlvely The acceleration/ constant,
* deceleration time which
can follow up the motor
can be calculated
through the formulas
. {(4-10) and (4-11).
?;E;?Slve error Calculate the time for
check.
The number of
ALS2 residual . 2, It collides with |[Check whether it collides |Recheck the
pulses in the the machine. with the machine, operation pattern.
deviation
counter 3. The servo gain Trially increase the Set the suitable
exceeds 65K, PCN is set to be |value set at PGN. value.
excessively low.
4. Detector signal Refer to the alarm code
is improper. ALS50-5.
5. The base cable Refer to the alarm code
voltage in the AL51-5.
unit drops.
l. The emergency Is connection opened Restore the
Emergency stop stop circuit is between B and R termi- emergency stop
{EMG) activated. nals on the terminal circuit into the
Connection is bleock. initial state,
and reset the
opened between svstem
ALSS B and R termi- Y )
nals on the 2. Contactor (MC) 1. Check continuity bet- |[Replace the unit.

terminal block
because of
emergency stop
or similar.

in the unit is
contacted impro-
perly.

ween the contactor
contacts.

2. Is excessive impact
applied to the
servo amplifier?




7-2 Troubleshooting

If trouble occurs with the servo motor or amplifier, find

the cause and remedy in accordance with the following chart:

{l) Motor does not

otor does not
tart at all.

start.

Check main circuit.}-—~—

e Check that servo amplifier power NFB
is closed.
+++ When power is not on, LED read-
out does not turn on.

o Check connection between motor and
amplifier for phase sequence(U,V,W).
... Motor does not start if connec-
tion is not correc.

Check LED readout,

e Check that display appears

Check "servo ON"

when "servo ON" signal is given. circuit (wiring}.
o Check setting of parameter No,0l SeTvo

(serve loop type). amplifier
» Check if any alarm code No. is dis- trouble

played by readout (“"current alarm").

For

positioning control only

o Check that | Ref. PPS ]| is correct ....

... If not, check control unit and
signal circuit.

o If { Cumulative reference pulses | are
excessive, excess error may cause
alarm (alarm No.52),

Are both
LSP and LSN({CN1)
are connegted

Use stroke end limit switch, etc. to
connect both LSP and LSN (CN1) to S¢
at the same time. If stroke end
function is not used, directly connect
LSP and LSN to 8¢.

Speed control
or torgue control

Are both

DI3 and DI4{CN1l}

connected to
5G?

If both DI3 and DI4 are not connected
¢r connected to SG at the same time,
motor does not start.

Is torgue limit
set properly?

Increase torque limit level,

Note too tight torque limit may cause
excess error (alarm No.52)}) .... in
positioning control.

Is"motor locked
mechanically, or
by magnetic
brake?

Release motor from mechanical brake.
When magnetic brake is used, turn on
the brake to release motor.

Servo amplifier is
defective.




(2) Motor rotation is

Motor rotation
1s unstable,

Is” power

voltage re- Yes

unstable,

Check power transformer,

gulation
excessive?

No

T
Check reference

power circuit and load.

Positioning control

Check reference pulse

signal.

*1

signal phase and waveform
{Check pins: PP, NP)

Are shielding
and grounding
proper?

Are relays and

<:::j valves provided
L with surge
killer?

Are wire
lengths proper?

Is waveform of

signal output
from control
unit not

deformed?

No
Speed control

Is reference signal
voltage stable?

{Check pin: Vg)

Is control

stable when
internal refer-
ence signal is

used?

Yes

No

- Improve noise pro-

tection,

Shorten wire length.

Long wiring may cause
distortion to signal

waveform,

Remedy or replace
control unit.

« External speed refer-
ence signal source is
defective.

o Noise {for cause,
(*1) is likely)




l

Check signal from

Check phase and waveform cof feedback

detector.

signal from detector.

{Check pins: A,B,2,U,V,W)

Improve noise
protectien.

re specifie
cables used?

Use specified
cables.

Check lcad conéitions
and parameter settings,

Is load
inertia too
large?

Is load caused
by friction
gxcessive?

s load changé€
excessive?

Is there large

play or reson-
ance in mecha-

nism?

Servo amplifier is
defective.

control becomes unstable or alarm
may occur if parameter setting do

(OHM, OQL, etc.)
not meet load.

¢ Decrease load

Set i i
parameter inertia.

VGN and/or PGN
properly.

o Increase motor
capacity.

If load caused by friction is excessive,
hunting may occur at creeping speed, and
positioning may become inaccurate.

» Reduce load
change.

Set parameter
VGN and/or PGN
properly.

o Increase motor
capacity.

Improve mechanism.




(3) Positioning is inaccurate.

Positioning is
inaccurate.

Amount of error

Check parameter setting (02,

is always same.

03).

Check positioning program.
¢ Are programmed data correct?

o Is program suitable for machine system?
o Is error compensaticn set properly?

Error occurs fre-
guency under the
same operating
conditions,

—

fected by nearby:::::>————a~
located equipment:

Check nhoise protection.

o Check "servo ON"
signal and "“clear"
signal for noise.

Check positioning pro-
gram.

Error occurs
irregularly.

Check noise protection.

s decelera-~
tion time set
properly?

Check phase and wave form
of reference pulse signal
(Check pins: PP, NP}.

Check noise protection.
Check external refer-
ence signal source.

Check phase and wave form
of feedback signal from

Improve noise protec-
tion,

detector
(Check pins: A,B,%2,U,V,W)

Is it adjusta=
kle by parameter
GN or PGN?

Prolong dwell time
(deceleration time)
Reduct load inertia.

Is propertional v
<:::jcontrol(PC) mode es

selected?

Deselect proportional control
(PC} mode.
Accurate stop cannot be
achieved in PC mcde.

Select PC mode.

Check load conditions.

Yes

Is lcad caused
by friction
excessive?

Does hunting
occur at stop?

Servo amplifier
is defective.

anism?

Is load
inertia
excessive?

Is there large
play or reson-
ance in mech-

Set parameter VGN or

PGN properly.

Excessively large load inertia
may not be adjusted by chang-
ing parameter setting (VGN or
PGN). In this case, reduce
load interia or increase motor
capacity.

Improve mechanism.




(4) Home position is floating.

Home position
is floating.

Is amount Is amount Na

of error equal to
one revolution
of motor?

of positioning
error always

\\\Ei?e?

No Yes

Is proximity

o Chattering or malfunction

of proximity switch

o Z-phase signal from detec-

tor is not normal.
= Creeping speed is too low.

’ﬁog end located
<::: tod close to point

at which Z-phase

signal arises?

Locate proximity dog properly in
reference to Z-phase signal rise point.

4
Check proximity
dog active
length,

Does motor stop
after creeping?

Check if signal
is accompanied
with noise.

Check waveform of Z-phase
signal from detector.

Is waveform
proper?

o Decrease home return speed.
o Increase proximity dog
active length.

Check noise protection.

Check if "clear" signal
is accompanied with noise.

Does proximity
switch cause
chattering or
malfunction?

Replace.

Trouble with servo amplifier
or positioning centrol unit.

If noise protection is in goocd
condition, it is likely that
detector is defective.




8.

8.1

MATINTENANCE AND INSPECTION
Cautions and inspection

If any trouble occurs with your servo system, perform

inspection in accordance with the following instruction:

CAUTIONS

MELSERVO-SA servo amplifier uses large capacitor.
After the power is turned off, the capacitor remains
charged for a while.

Before making inspection, check that the CHARGE lamp
(red lamp under P.C. board) is off.

Parts at upper portion of P.C. board RF08 are at high
voltage. During inspection, use care not touch these
parts,

Do not use a megger to check insulation resistance,
withstand voltage, etc. Otherwise the servo amplifier

might be damaged seriously.

General inspection

{1) Is alarm code displayed?

(2) Is the same trouble reproducible {(check alarm his-
tory)?

(3) Are temperatures of motor and servo amplifier, and
ambient temperature usual?

(4) When the trouble occurred (during acceleration,
deceleration or constant-speed operation)?

{5) Is direction of rotation of the motor correct?

(6) Did instantanecus power failure occur?

{7) Does the trouble occur when specific operation is
done or specific reference signal is given?

(8) Does the same trouble occur frequently (what is

the frequency)?



(9) Did the trouble occur when load was applied to the

motor?

(10} Did the servo motor or servo amplifier remedied in
the past?

(11) How long have the servo motor and servo amplifier
been used?

(12) Is the supply voltage proper?
boes voltage regulation change remarkably during

operation?

8-2 Voltage and current measurement

(1) Motor voltage measurement

Servo
amplifier

U
V
W

U Motor

Voltage output from the

servo amplifier is under

PWM control and there-

{15W or more}

fore has pulse waveform.

To measure this type of !

ki
] #IT’I

Non-polarity —p—
a filter circuit shown capacitor

voltage accurately, use

Voltmeter

to the right and a

rectifier type voltmeter.

F

Moving
ircn type
ammeter

Serve

amplifier Motor

{(2) Motor current measurement

Since pulse waveform of current is transformed to sine
waveform by reactance of the motor, a moving core type

current meter can be used.

(3) To measure power, use an electrodynamometer type
instrument.



(4) Other instruments

When a synchroscope or digital voltmeter is used, do
not ground it. Use an instrument requiring input cur-
rent less than 1mA.

Periodic inspection

The servo amplifier is a static equipment, and requires
no daily maintenance and inspection.

However, perform inspection at least yearly.

The servo motor is of brush-less type, and reguires no
periodic maintenance.

It is recommended to check for sound level and vibration

from time to time.
(1) Cautions

When inspection is made under live condition, pay atten-

tion to the cautions described in para. 8.1 and B.2.
(2) Inspection points

a. Check if dust deposit is found in the servo ampli-
fier and clean, if necessary.

b. Check terminal screws for looseness and retighten.

c. Check if any component is defective or damaged
{discoloration due to overheat, open circuit, etc.).

d. For continuity test of control circuit, use a multi-
meter {high-resistance range). Do not use a megger
or buzzer.

e, Check c¢ooling fan for operation,

f. Check that motor bearings, brake, etc. do not gener-
ate abnormal sound.

h. Check cables (particularly, detector cable) for

condition.



(3

Replacement of componets

The following componets wear or deteriorate with time and wear or
deterioration may adversely affect the performance of the amplifier or
cause trouble with the amplifier and therefore should be periodically

checked and replaced.

(1) Cooling fan ... The life of the bearings ranges from 100,000 hr to
35,000 hr of operation.
When the fan is operated continuously, it should be replaced
in 2-3 years.
The bearings should be replaced if the fan generates foreign

sound or intense vibrations.

(2) Smoothing capacitor .... It deteriorates due to ripple current.
Though the life of the smoothing capacitor depends on
ambient temperature and service conditions, is should be re-
placed in 5 years (when used continuously in an air-con-
ditioned rcom).

Since the capacitor may deteriorate suddenly, it should be
checked at least yearly (every 6 months if it has been long
used).

Make visual check for

a. Casing ... Swell of side wall or bottomn

b. Sealing plate ... Remarkable warpage or crack

c.  Relief valve .. Remarkable extended or opened valve
Also check the capacitor for visible defect, discoloration, elec-
trolyte leakage, etc.

The life terminates when the capacitance decreases to 85% or
less of the initial capacitance.

Capacitance can be measured with a capacitometer {(varicus

capacitometers are available in the market).



(3} Relays .... Worn out contacts may cause contact failure.
The life of relay will be usually 50,000 cycles of operation
{though it largely depends on voltage and current applied).

(4) Motor bearings .... The life of motor bearings is 20,000-30,000 hr
of operation when the motor is operated at the rated speed
and under the rated load. If the motor generates foreign

sound or intense vibrations, it should be replaced.

Componet Standard life Replacement, etc.

- ~ Replace (if judged necessary in
Cooling fan 2-3 years check)
Smoothing capaci- 5 years Replace (if judged necessary in
tor check) :
Relays - Check and determine.
Motor bearings - Check and determine.




8~4

Storage

{1) Motor

When the motor is kept stored for any length of time,

pay attention to the following:

a. Store it in clean and dry location.

Storage temperature

Storage humidity

-15°C to +70°C

90% RH or less

Note: To be free from freezing and

condensation.

b. If the motor is stored outdoor or in humid environ-

ment, cover it properly to prevent entrance of rain

water and dust.

c. When once used motor is stored long, apply anti-

corrosive compound to shaft and other unprotected

surfaces.

(2) Servo amplifier

It is not recommended to store the servo amplifier

long. 1If long storage is inevitable, store it with

the following caution.

a. Store it in clean and dry location.

Storage temperature

Storage humidity

-20°C to +65°C

90% RH or less

Notes:

l. To be free from freezing and condensation.

2. Storage temperature shown above is for

short-term storage.

b. Because it is of open construction, use care not to

allow entrance of dust and foreign matter.




Layout on the printed circuit board

Short pins, check pins and switches are laid out as shown
in Fig. 8-1. Though the ordinary inspection and state
check are carried out by the key setter and indicator,
check the following states and signals as necessary.

The short pins and switches which are designated "maker

setting purpose" shall not be operated by the user.

@ LEDs

Table 8-1 LED list

Located under the unit and on the
Charge lamp lower side of the printed circuit
(red) board. It is 1lit while the system is
energized.,
CPU error Located on the printed circuit board
indication RF81. It is lit when the CPU error
lamp {red) occurs in the servo amplifier.

@ switches

The following switches are provided. Set the switches

according to the operation purpose.

Table 8-2 Setting switch list

Printed | Switch | Set at
board name delivery
MODE .
Push- Used for display of state
up and alarm and setting of
DOWN button parameter
switch :
RFS1 SET {Refer to the Chapter 5)
SW-5 It is turned on to set the
1 OFF special parameter and check
the maintenance parameter.
SwW-5 .
2 to 4 OFF Maker setting purpose
RF08 .
(RF18) CS1 0 Maker setting purpose




@ Short pins
The short pins shown in Fig. 8-1 are provided. Check
the mounted state.

@ Check pins

The functions and voltage waveforms of the check pins
on the printed circuit board are shown below. The check
pin terminals J2 thru J7 are located on the printed cir-
cuit board RF81, and CPl is located on RF08 and RF18.

For pin locations, refer to Fig. 7-1.

Table 8-1 Check pin list

Terminal [ Signal|Ground Signal, content and waveform

name name ;terminal
iU Motor U-phase current
J2 Iv J2 (AG) Motor V-phase current
AG Control ground
Waveform The waveform is different
example depending on the load, etc.
IU/1IV
- Ra;ed current (A)
1L /4v Motor | tandard|row
_(4154\% _j\L 5880 ggrc‘l‘ igertia Pancake
- e Ha=-SA 22 -
“vers ‘ 32 - 8
Acceler- Deceler- 33
ation ! atien 52

Converted
value

HA-SA22,32,33 | 3.0(a/V) 103
HA-SAHZ. 53 6.2 152
102, 103, 1s2 10,
202, 153 15.
302 20.
352 20,
502 31.
702 41.

Motor

wn

~ Pt
v
Pt [w]litinm]1
w

w
w
@l | |lwlw || | | |o

L8]
o
N
—
(=]

14 14
148 18

L

[=]

L)
]

v
o
L8]
S )
ba

28 28
37 -

afn|m|je|afs

=
pr
N
—
o
1

t

-4
(=3
~N
w
~J

Continued on the next page.




Terminal| Si n .
Signal Grould Signal, content and waveform
name name |terminal
A Encoder Phase A
J4 B Below the Encoder Phase B
right of
the stud
Z Encoder Phase Z
Waveform CCW revolution viewed from the
example load shaft of the motor.
I g 28 2 b1l b s A
S N v '
c;"} H Lﬁ'*j&b —J—u 4.5-5 5y
Lot 0 o] L-———————o~o.5v
. ] |
To ,
4 E 1 One pulse per
motor revolution
60
=N x 3000 (se¢
N: Motor revolu-
tion [r/min]
Encoder [ 3000pulse/rev
{ I
a, b, c, d=ITi'8—T
To=T~23T
U Encoder Phase U
v Below the Encoder Phase V
right of
W the stud Encoder Phase W
Waveform CCW revolution viewed from the
example load shaft of the motor.
T
1
u —4 5~55y
—_12 ' g]h i IJ [ L__,050§V
T T 11
v -
| l I ] 1 =80
Nx 2
N: Motor revoelu-
tion [r/min]
) !
Yo c t T fecfrgrhe k=T 2
rgsothggn 6 360

Continued on the next page.



Texminal| Signal Grougd Signal, content and waveform
name name |terminal

uP U phase, PWM output P side

J5 UN | Below the U phase, PWM ocutput N side
right of
the stud

VP V phase, PWM output P side

VN V phase, PWM ocutput N side

WP W phase, PWM output P side.

WN W phase, PWM output N side
Waveform When servo is locked,
example

T =444 ysec
1 T 1
I l
uP m—w»lsv
b-~1.,5v
UN I l | I_
5G Analog ground
Jé OR J6(5G) Regenerative transister off signal
Waveform
example
—4.5-5.5v
...
L
Gener- Gener-
ation ation
| oN_| OFF ON OFF
P5 +5V (4.75 to 5.25V)
J7 5G J7(5G) Control ground

P15 +15V (14.25 to 15.75V)

N15 -15V (-14.25 to -15.75V)

15G Control ground

J7 J7(15G)
AN Analog check terminal

Continued on the next page.




Terminal| Signal|Ground

. Signal, conte form
name name |terminal g g nt and wavefor

vC o Speed command input signal:

t44V/rated revolution speed
CP1 LG @ for forward revolution (CCW)
©® for reverse revoltuilon(CW)

TLP o Torque limit command input signal @ :

Reverse revolution powering and
Forward revolution regeneration

+5V/maximum torgque
> In torgque control mode, this signal indicate torque
command *4V [ maximum torque
TLN o Torque limit command input signal @ :

Forward revolution powering and
reverse revolution regeneration

—5V/maximum torque
MO o Monitor output signal:

t8V/rated revolution speed or
maximum torgue

Forward or reverse powering and
forward revolution regeneraticn
torque for @

Reverse or forward powering and
reverse revolution regeneration
torque for ©

Full scale: $10V

PP o Forward pulse series input:
Approx. +4.5Vo-p

NP o Reverse pulse series input:
approx. +4.5Vo-p
PA o Encoder Phase A Same as the check
PB o Encoder Phase B terminal on the
inted circuit board
PZ Encoder Phase 2 prin
° RF08 or RF18
LG o Control ground
5G o Contact point input signal common




(® Layout on the printed circuit board

7
{/,4//

Lower-side printed
circuit board

,/’// RFOE(0.2kW to 5.0kW}
RF18(7.0kW)

OJ

Caution for the
high voltage
section

When replacing the 'y

printed circuit board, 1 Upper-side printed
press it in sufficiently o circuit board RrEl
until the connector \.ﬁ v * P.C. board is not compab-

o
w

E]
Q
o
[
guide protrudes 16 we (o 37 ble with other P.C board
slightly. orlg]e 7L~ % Tn WHLQ :'g.g evern when they have the
(Free) o= FIS|o same medel No. if the ser-
56 b= :‘s‘é © vo amplifiers In which the
AN P.C boards are used differ
12 from each to other in mod-
7 IRES Ao e ol No
EF o r lu o O ) Pl Emd U] i )
TR ] ] ] P D 1 || .———5tate and alarm
] display
parameter setting
Maker setting D

MODE ;p DOWN gpp Turn on SW5-1 to set

special parameter or

™ O sws to verify malntenance
™ Ccou parameters.

i ERROR (Factory-set to be

off at delivery.

* The black mark repre-~

purpose

[
’TZ:"' 7 sents that the switch
oo F-l TeE is off at delivery.
Trouble contact
output
vC|C
For position pulse \\\\\\~ 1LP|o
series input Enter- \\‘\ Tbgg Hak )
face type switch, pp |0 aker setting purpose
Differential type DIP ne(a
and DIN instaliation H\““\\\\\ IQ@'Q@' a2
Open collector type H-&CC ACE cPy, PIlo
OCP and OCN installation ""Eég
Factory-installed Lower right of stud  glg e
(at gelivery ) (Check pin ground) I DG e A
& B ~/
N - N
/ ON g EMG N
SP 74
///// . = A
Transistor array A I / Nl ] [ CN3 —| CN?
(M54530P or M54523F) e t
for digital output
{Do-1) Fig. 8-1 Layout on the printed circuit board
/ RF08 or RF138
Charge lamp Note: 1. The short pins in the pZ3 section are
factory-installed at delivery.
Spare short pin 2. J2, J4 thru J7 and CPl represent the

check pins.



9.

INPUT/OQUTPUT TERMINALS

9-1 Description of terminals
{1} Servo amplifier terminals
Table 9-1 Input/output terminal list
Terminal Symbol Cqmmmtor Description 1/0| Mode
pin No.
Connect to commercial power
2Spg§¥er R,S5,T supply (200V/50Hz or 200/
220vV/60Hz) .
When external emergency stop
circuit is used, disconnect
Emergency B internal jumper (between
stop terminals B and R, red wire)
TE1l and connect the circuit to
this terminal.
Servo Connect to motor terminals
amplifier u,v,W (o, v,w phase seguence
output may not be changed).
Motor Connect to motor thermal
protec- Gl,G2 :
tion protector terminal (red).
Jumper bar has been con-
nected to P and D. When
Discharge optional discharge resistor
resistor is used, remove the jumper
for re- P.D.C TE?2 bar, and connect the dis-
generative e charge resistor to P and C.
brake Be sure to connect the
(option) standard regenerative umnit
{MR-RB51) in case of the
7.0kW type.
If a protective function
is activated and transis-
tor base current is shut
Error off, circuit ACB-ACC
ACB,
alarm ACC TE3 opens. .
output (Contact capacity: AC230V
0.3A, DC30V 0.3A,
resistor load, normal-
close)

Continued on the

next page.




Terminal

Symbol

Connector
pin No.

Description

I/0

Mode

Ground

o Grounded together with
motor at one point.

Connected to ground (inter-

nally connected to neutral

point of power filter, and

chassis).

o Surely grounded together
with motor ground at one
point.

Servo ON

SON

CN1

Servo system start signal
terminal.

When this terminal is con-
nected to S8G, dynamic
brake becomes inactive and
servo system becomes ready
for operation.

DI-1

External
torque
limit

TL

10

External torque limit
signal terminal

When this terminal is
connected to SG, motor
torque is clamped at the
lelvel (max. current *10V)
set by torque limit signal
(TLAP, TLAN).

When this signal is not on,
torque limit depends on the
maximum output current of
amplifier.

DI-1

Propor-
tional
contol

PC

11

When this terminal is con-
nected to SG, speed control
mode changes from
proportional-integral mode
to proportional mode.

When it is desirous to
minimize hum of energized
motor held still in posi-
tion, the signal is turned
on.

DI-1

Reset

RES

12

The amplifier can be reset
by connecting this terminal
to 5G for 50msec or longer.

DI-1

Continued on the next page.




Connector

Terminal Symbol pin No. Description I/0 pode
When this terminal is not connected
to 5G, moter forward operation can-
not be started.
Forward Howeve;,rqomm can be run in re-
stroke LSP 24 verse direction, _ DI-1
end Forfprward_operanon,use_a groke
end limit switch and short-circuit LSP
and SG.
The function is invalid during torque
control operation.
When this terminal is not connected
to 5G, moter reverse operation can-
not be started, but motor can be
Reverse started in forward direction.
stroke LSN 25 For reverse operation, use a stroke |DI-1
end end limit switch and short-circuit
LSN and SC.
The function is invalid during torque
control operation.
When this terminal is
Clear connected to S8G, position
(Counter) CR 27 control counter is reset. DI-1| P
reset Assure a pulse width of
10ms or more.
Operation when servo system becomes
ready RD 49 ready for operation, signal {DO-1
signal from this terminal turns on.
Signal from this terminal
In- turns on when motor is posi-
position/ tioned within specified
up to PF 48 range, in position control DO-1
speed mode, or motor speed reaches
signal about t15% of reference
speed in speed control mode.
When mtoor torque reaches
Torque torque glamp range, signal
limit ?rom th1§ terminal turns on
"ON"/ in position or speed control
speed TLC 44 mode. When motor speed DG-1
1imit rgaches speed clamp range,
nON" signal from this terminal

turns on in torque control
mode.

Continued on the

next page.




Terminal

Symbol

Connector
pin No.

Description

I/0

Mode

Creeping
speed
detect

Z8P

45

Signal from this terminal
turns on when motor speed
goes down below 50 r/min.

DO~-1

Control
mode
select

DIO

23

When this terminal is
nected to SG, control
changes from position cont-
rol to speed control, or
speed contrel to torque
control (see Table 6.5,
parameter No.0l).

con=-
mode

DI-1

Speed 1
select

DI1

42

When this terminal is con-
nected to SG, motor can be
operated at speed set by
parameter SCIl.

DI-1

s, C

Speed I
select

DIZ2

43

When DIZ2 is connected to
5G, motor can be operated
at speed set by parameter
sC2.

When DI]1 and DIZ2 are con-
nected to SG, motor can be
operated at speed set by
parameter SC3,.

When external speed refer-
ence signal is used to
control motor, disconnect
DIl and DI2 from SG.

DI-1

s,C

Forward
start
signal

DI3

28

When DI3 is connected to
SG in speed control mode,
motor forward operation
starts.

DI-1

S'C

Reverse
start
signal

DI4

29

Motor reverse operation
starts when DI4 is con-
nected to SG. When DI3
and DI4 are disconnected
from SG, motor is stopped
and held stopped.

In torque control mode,
torque type (fwd./rev.,
run/regenerative brake)
can be determined by
signals from these termi-
nals. If two signals
turn off, motor does not
start.

DI-1

s,C

Continued on the next page.




Connector

Terminal Symbol pin No Description I/0 Mcde
Interface driver power sup-
ply at about 24VDC is out-
Driver put. .
ower VDD 46 . 47 Allowable maximum current:
gu 1 ! 200mA (total current to
pPPLY control unit and
relays should be
less than 200mA)
Input contact signal common
13.14 terminal
Common SG 26'30' It is not connected to
d internal control circuit
common.
Forward Used to input forward pulse
train from pulse train _
Egiii PP 18 generator (MR-PO, AD71, DI-2| P
etc.).
Used to input forward
PG 17 pulse train differential
signal.
Reverse Use to input reverse pulse DI-2| P
ulse NP 16 train from pulse train
Erain generator (MR-PO, AD71,
etc.).
NG 15 Used to input reverse pulse
train differential signal.
Pulse
train LG 4,5 Pulse train common terminal.
common
Speed reference signal 0
to *10VDC is input.
Speed Motor rotates at rated Ana-
refer— speed when signal is at log
vC 33 10V, . s,C
ence Input resistance: o=
signal P ¥ put

10 to 12kohm
In torgque control mode,
speed limit is set.

Continued on the next page.




Terminal

Symbol

Cormector
pin No.

Description

I/0

Mode

External
torque
limit
signal (+)

TLAP

35

This signal is used in for-
ward regenerative braking
and reverse run (0 to
+10VDC} .
When signal is +10VDC and
TL (external torgue limit)
is on, torque is clamped at
the maximum current.
Input resistance:

10 to 12kohm

log
in-
put

s,C

External
torque
limit
signal (~)

TLAN

38

This signal is used in
reverse regenerative brak-
ing and forward run (0 to
-10vVDC) .
Input resistance:

10 to 12kchm
Not used in torque cont-
rol mode.
In torque contrcl mode,
torque signal ranging from
0V to *BVDC is input.

log
in-
put

s,C

Monitor

MO

40

Either motor speed or
torgque can be monitored.
Max. 10V, 1mA (+8V at
rated speed, or *8V at
max. torque)

Ana-
log
in-
put

S'C

DC power
supply

Contrecl

P15R

N15R

156G

35,36,
39,41

This power supply can be
used for speed reference
signal power supply
(+15VDC) .
Allowable max. current:

30mA

This power supply can be
used for speed reference
signal power supply
(-15vVDC) .
Allowable max. current:

30mA

Contrcl signal common
terminal

It is not connected
internally to SG, but
connected to pulse train
common (LG).

Continued on the

next page.




Connector

Terminal Symbol pin No. Description I/0 Mode
One end of wire shielding
Shield SD 6,37 braid is connected to this
terminal.
For LA, LAR, LB and LBR,
one revolution of motor
causes cutput of 3000
pulses.
Encoder LA 21 For LZ and LZR, one revo- DO-2
output LAR 22 lution of motor causes
(Differ- LB 19 output of 1 pulse.
ential LBR 20 During motor forward
line L2 7 rotation, phase of LA
driver LZR 8 advances 7/2 from phase of
type) LB.
Division of 1/1, 1/2 or 1/4
is made possible by setting
the parameter.
For FPA and FPB, one revo-
lution of motor causes out-
Encoder FPA 32 put of 3000 pulses. DO-2
cutput FPB 31 For OP, one revoclution of
(Open op 50 motor causes output of 1
collec- pulse.
tor During motor forward rota-
type) tion, phase of FPA advances
m/2 from phase of FPB.
Division of 1/1, 1/2 or 1/4
is made possible by setting
the parameter.
Pulse Control signal common ter-
train LG 4, 5 minal
commorn It is not connected to S5G.
Dgtector CN2 Connected to motor detector.
signal
Note: "P", "S" and "C" in the mode column stand for "position”

control, "Speed" control and "Torque" control respec-
tively.

Other terminals are commen to

“P"' l|Sl| and IICII.




9-2 Input/output

Table 9-2

interface

Input/output interface

Input interface

(DI-1)

Qutput interface (DO-1)

DC 24V, IOmA

Use miniature relay or open
collector transistor for signal.

Lamp, relay or photocoupler can
be driven.

Permissive Y___]Ei%h__ VDI K
current
co
soma w200 L)
Inrush current _
100mA
G
Note:

-Output transistor is broken
if polarity is mistaken.
-Use absorber (D.C.) for
inductive load and inrush
current control resistor

(R) for lamp load.

Pulse train input interface Pulse train output interface

{DI-2) (DO=-2)
++5V level -Differential -Cpen collec— .Differential
Threshold receiver tor driver
level: Output current: Output cur-

About 2.5V Max. 50mA rent:

Max. 35mA

Max 100kpp=

-Short pin set-
ting on the
printed cir-
cuit board
(Factory—set)

at delivery
o[« 7 ¥ oce
on| s T A oo

Instal-
lation

Max AN ko

+Short pin set-
ting on the
printed cir-
cuit board

Oy, s _|OCcP
N % A s

Instal-
lation

N
FEALFP B, 0P SNTH113

- 82 —




9-3 Control signals and operation modes
(1) Torque limit signal (TLAP, TLAN)

The relationship between torque limit reference signal
and operation mode in position control and speed cont-
rol operation is shown below. To use torgue limit,

turn on TL (external torque limit) signal.

Pay attention to polarity of TLAP and TLAN.

Torque limit signal

- - Operation mode
Signal | Signal voltage
TLAP +0.05 to +10v | T%d reéd. | gy run
brake
TLAN -0.05 to -10V | Fwa run | X6V red-
brake

(:) Monitor

Relationship between speed or torgque monitor output

and operation mode is as listed below.

. Operation mode
Monitor £8V output
@ Output © Output

Speed Forward Reverse Rated speed

Torgue Rev run Fwd run Max. torqgue

(i) Selection of direction of rotation

Relationship between combination of external speed
reference signal (VC) and forward/reverse start sig-
nal (DI3, DI4}, and direction of rotation of motor in

speed control operation is listed below.

Ext. speed reference| Fwd start | Rev. start
(VC) polarity DI3 ON DI4 ON
® plus Fwd run Rev run
© minus Rev run Fwd run




{E) Speed selection

Relationship between speed range select signal (DI1,
DI2) and external speed reference signal in speed

control -or torque control operation is listed below.

Speed reference DIl DI2
1st speed (SCl) ON QFF
Speed set
by 2nd speed (SC2) OFF ON
parameter
3rd speed (SC3) ON ON
External speed reference (VC) QFF OFF

C) Torgue type selection

Relationship between combination of forward/reverse
start signal (DI3, DI4) and torque control signal

(TLAP), and torque type in torque control operation
is listed below.

Torque reference Operation mode

TLAP polarity DI3 ON DI4 ON
() plus Rev run Fwd run
{~ minus Fwd run Rev run




10. DISPLAY AND PARAMETER LIST

10-1 Operation status monitor

During operation, variables listed below can be displayed

for monitor.

Desired variable can be selected even during operation
by pressing [ UP | or [ DOWN | button.

Usually,

variable can be read in the order listed below.

It is, however, possible to place a desired variable to
the head (refer to 10-4).

Table 10-1

Status monitor display list

Name

Sym—
bol

Range/unit

Description
(display example)

Cumulative
feedback
pulses

-999999 pulses
to
999999 pulses

Amount of motor rotation is
displayed in terms of pulses.
(3000 x 4 = 12000 pulses/rev)
If cumulative pulses exceed
999999, count returns to "O".

When "SET" button is pressed,
the readout is reset tc "O".

For reverse rotation, all dis-
played numerals are accompanied
with decimal point.

(felelafald)  [TITTTT01  [Slofalofalel

(Reverse ) Forward }
rotation rotation

Motor
speed

— 2000 r{min to
2000 r/min, or
—3000 r/min to
3000 r{min

Motor speed is displayed.

For reverse rotation, symbol
{(-) is placed at head of
numerals.

ir]-12Jof0f0] HERRN{Y il _T2Jo[o]o!
(Reverse ) (Forward )
rotation rotation

Continued on the next page.




Description

Name (display example)

bol Range/unit

Remaining pulses are displayed.

For reverse rotation, all dis-
-99899 pulses played numerals are accom-
E to panied with decimal point.

939999 pulses o .
[Elg)efalsls)  [EI. 1110} EBPRINN]

Reverse ) (Forward )
rotation rotation

Remaining
pulses

Input positioning reference
pulses are displayed.

Value not subjected to pulse
multiplication (CMX/CDV) is

displayed. Pulse count may

not meet cumulative feedback
pulses.

When count exceeds 99999, it

Cumulative -99999 pulses returns to "O".

reference F to
pulses 99999 pulses The readout can be reset to
"O" by pressing "SET" button.

For reverse rotation, all
displayed numerals are accom-
panied with decimal point.

Pleleig]d]a) PITTIIO] HEBEER
Reverse ) (Forward )
rotation rotation

Input positioning reference
pulse train frequency 1is dis-
played.

Unit is KPPS when decimal
point is used, and PPS when
decimal point is not used.
Reference
pulse PA -400kpps to
train 400kpps
frequency For reverse rotation, symbol
(-) is placed at head of
numerals.

Value not subjected to pulse
multiplication is displayed.

[PIAL-T4[0]0 [PIAT .T1T010/ [PIA]_14I0[0]
(Reverse (Forward (Forward
rotation rotation rotation
400kpps) 100pps) 400kpps)

Continued on the next page.




Sym- . Description
Name bol Range/unit {display example)
Speed reference signal (speed
Speed limit) voltage is displayed.
gi;i;?nce F 0 to +10V It is 10V at full range.
voltage 53 1 0D X o 0 O A (A 1 S W A A 1 ()
(Reverse ) (Forward )
rotation rotation
Egzgize Reverse torgue limit signal
1imit Up 0 to 10V voltage is displayed.
signal LRI
voltage
Forward Forward torque limit signal
tqrgue voltage is displayed.
limit Un 0 to =10V
signal UREBED)
voltage
Regenerative brake load is
displayed in terms of percent-
age to permissive regenerative
brake duty.
Eigszer' It depends on whether optional
load Ld 0 to 100% discharge resistor is used or
ratio not (parameter 1 should be set
properly).
(LI[ 11fo]03
Continuous and effective load
Load IA 5 to about torque is displayed.
ratio 400%
(JfAL TTT0T0!
Peak torgque during acceleration
or deceleration is displayed
in %.
Peak The maximum motor torque is
load Jb 0 to 100% assumed 100%.
ratio

(el [17ol0)

Continued on the next page.




10-2 Diagnosis indication

This display mode is selected to check external control

sequence,

Table 10-2 Diagnosis display list

Name

Display Description

Control
sequence

The system is not ready for

«7 Sl [_[ij operation.
g [ This display appears during

L ADR - pATA—— initialization after or before
sexrvo ON, or during alarming.

The system is ready for opera-
tion.
Sl E This display appears when
m Q"'_}. initialization is completed
t-ADR—' —DpATA— after the power is turned on,

indicating that operation can
be started.

External
I/0
signals

Status (ON or OFF) of external
input or output signal is dis-
played.

Upper vertical line of each
LED segment corresponds to
|,Wr—“,,,, input signal, and lower verti-
1 cal line to output signal.
LADR‘“‘* DATA——

] :] ::.'

e e
L7 -

In the example shown to the
left, all input and output
signals are on.

Relationship between segment
vertical line and input/output
signal is as shown below.

Input signal SONITL PC JRES| {LSPJLSN
(CN1 pin No.) CO S OI0H fOiiaf 12y [i2400025;
utputsignal op f [
CNL pin No.) [ 150) | I

DIJ/DIZ
td2f 143

PF/RD
(-‘183L (499

Software
version

P P

“ADR™ Y DATA—

For manufacturer's control

Continued on the next page.




Name

Display

Description

Current alarm is displayed by

Current lFﬁ{;fﬂp?‘ﬁiEﬂ code No.
alarm C;b;ij;;‘ﬁ&"” If alarm occurs, priority is
o given to alarm display.
When parameter data was
destroyed and protective func-
tion tripped (error cide No.
33), its parameter is dis-
meter ] D T ]
- = In the example shown to the
L vy — 4
error ADR DATA left, parameter No.3 is out
of order.
10-3 Alarm indication

Alarm history or parameter error is displayed.

During alarm, the decimal point at the top digit flickers no matter what

display mode is used.

Name Display Description
Current alarm and maximum 9 past alarms
can be displayed in alarm code No.
— In the example shown to the left, the
Alarm — alarm immediately before the current
history p— alarm is “33" (overvoltage).

During alarm, the decimal point at the top
digit (A] flickers (flickering occurs only in
alarm condition).




10-4

User parameter setting data

Table 10-4 User parameter setting
C s Control|Initial .
No. | Abbr. Description node setting Unit [Range
Servo loop (contreol mode) selection:
Servo loop (control mode} can be selected and optional
discharge resistor unit can be used.
0l STY 00: Positioning (pulse train) 0000
0L: Positioning (pulse train)/speed
(analog, 3 speeds)
02: Speed (analog, 3 speeds)
03: Speed (analog, 3 speeds)/torgue ) —
(analog} Before operation, first
04: Torque (analog) set this, _
] , ] , This parameter is put
— = 00: Wl?hout optional d}scharge resistor into action by turning
) uplt for.regene¥at1ve brake. . off the power supply
01: With optlonalidlscharge resistor unit once and resupplying
for regenerative brake the power.
02: Regenerative option (MR-RB50) is used.
Regenerative option (MR-RB51) is used.
03 : Discharge resistor option unit (MR-RBIGC ar MR-RBI01) is used
02 CMX Reference pulse multiplication {numerator): p 1 ég;g
Input reference pulses are multiplied.
Reference pulse multiplication (denominator):
Input reference pulses are divided.
Ex.: Reference pulses
03 cov Input CMX Positieoning reference P 1 éggg
—————— ]
£ cDV _ CMX
f2 = £ x 4y
. _cmx 1
Note: oV should be larger than 55 ! but smaller
than 50.
In-position zone: 10 to
04 INF Zone or range in which in-position signal is cutput P 1go Pulse 9999
is set.
Positioning control gain:
This setting depends on application.
The standard settings are shown below. If setting
is less than 6, error may become excessive at speed
of 2000r/min
05 PGN P 25 r:d/ isgo
JI 0 1 3 5 ec
Standard 35 25 25 15
Setting
Maximum 100 80 40 25

Continued on the next page.




DL Contrel|Initial .
No. | Abbr. L .Descrlptlon _ node getting Unit |[Range
Speed contrcl gain:
Speed control gain is set.
The larger the gain, the faster is the respunse.
Note, howewver, that excesss gain causes large vibra-
tion ¢r hum to motor.
For setting, refer to the table below. Set
for
66 | wvan -~ B.S | 100 |/l | 20060
T 0 1 3 5 =
. 0.2, 0.3kw 70 70 150§ 200
Standard
Sett- 0.5 to 7.0kW | 100 | 100 | 200 | 300
P9 Low iner-l .3 to 3.0kw| 30| 30| 60 100
tia and
pdncakc 5.0, T.0kW - 50 50 100 150
Speed integral compensation:
Time constant for speed integral compensation is set,
7 Vic 1 P,S 20 mseg 1088
Tuilm 0 1 3 5
Setring 20 20 30 40
Speed reference (1) 0 to
e SC1 lst speed range (speed rcference or speed limit) of 5.C 100 r/min| 5900
internal 3-speed setting is selected.
Speed reference (2) 0 to
v sce 2nd speed range (speed reference or speed limit) of s.C 1000 r/min 5000
internal 3-speed setting is selected.
Speed reference (3) 0 to
Y 5C3 3rd speed range (speed reference of speed limit) of §,C ] 2000 1fmin| g0
internal 3-speed setting is selected.
Acceleration/deceleration time constant:
Time for acceleration
to rated speed speci-
fied by speed reference Rated Ascel. fdecel,
signal {(internal 3- speed /t:!'"t::c::e:ou
11 STC speed setting or exter- & peed operation. o 0 10 0 to
nal signal) is set. / v msec| 5000
SE—
Torque filter time constant:
When all-pass filter is inserted to provide delay
for torgue reference, time constant is set.
Terqee  Topque relerence
)
1z TTC i \~After filter s,C 0 rlngec 02058
E/ E\
b "\.\\
L e
Lﬁ? =
Continued on the next page.




Control

Initial

No. | Abbr. Description mode setting Unit {Range
VC offset: ~-599
13 vCo Offset is specified for speed reference analog signal. s 0 mv {to
Set so that servo motor does not rotate with speed 999
reference set at zero.
TLAP offset: -999
14 TPO Offset is specified for reverse torque limit analog c o mv |to
signal. 9389
TLAN offset: - o . ;g”
15 TRO Qffset is specified for forward torque limit analog 999
signal.
-939
16 MOO MO offset:. o . s,C 0 mv [to
Offset is specified for monitor output, 999
Display mode:
_tza{status display immediately after power is
turned on,)
0: Positioning control
«++ Cumulative reference pulses
Speed control ..... Rev./min.
Torque control .... Operating torgue
: Cumulative feedback pulses
2: Speed rpm
3: Remaining pulses
4: Cumulative reference pulses
5: Reference pulse fregquency
6: Speed reference signal voltage{analog) Hex
7: Reverse torque limit signal voltage deci—
24 DMD : Forward torque limit signal voltage 0000 mal
9: Regenerative hrake load set-
A: Operating torgue ting

*1:

*2:

B: Peak torque

——>(Monitor mode selection)
0: Speed monitor (% output)
l: Torque monitor (% output) *1
2: Speed monitor (+ output)
3: Torque meonitor (+ output) *1
4: Current cutput (+ output) *1, *2

Torque control mode (8V output for maximum torgque}.
In the torque contreol mode, the maximum output

(8V) is linked with the value set in the parameter,
This is applicable for the function-enhanced type
produced from August, 1988.

Used as the output of the standard shaft of the
multi-operation.




10-5 Special parametey aqata
Table 10-5 Special parvanster 4
; T - Initial]l .
special | No.| Abbr. Descrlpt¢i?1mr Loop |setting//n+t| Range
Special | 25 Maker setting purpose 00c0o
26 Maker setting purpose 0
27 Maker setting purpose 0000
28 Maker setting purpose €5
29 Maker setting purpose 256
. Revolution speed for 10V command: ~t0 to
30 ven The revolution speed for 10V command is set. s 2000 jr/min 5000
Speed proportional control gain:
The proporticonal gain near the step of the
speed loop 1g set. 0 to
31 vDC i000 is set for ordinary proportiuvnal/ P,S 980 1000
integral control. As the value is smailer,
the proporticnal contrel range is wider,
Approx. %80 is ordinarily used.
32 Maker setting purpose 50
Torque limit wvalue:
Set at maximum torque = 100 as described in the
catalog.
when the external control limit is effective, P,S
torgue is limited at either low level.
! when the peak torgue of the speed reducer is
i limited, the torgque limit is set to be low. 0 to
33 TLL 100 % 100
Torgue control command full scale value:
In the torgue control mode, the level of the
generated torgue outputted at the TALP irput
level #8V is set. C
For example, if the parameter is set at 50%,
the output torgue becomes (maximum torgue) /2
when TLAP 1s made B8V.
34 Maker setting purpose 210
35 Maker setting purpose 600
36 Spare
VC full scale value switch:
0: 10V/rated revolution speed
1: 6V/rated revolution speed
38 veG To gain the rated revoluticon speed at 6V with S 0 0,1
the external speed command (VC), set 1 at the
parameter.
Encoder output division rate:
0: 1/1
1: 1/2 division
2: 1/4 division P,5,
39 ENR The number of pulses per revolution of the c ¢ 0. L,
motor for the encoder output (open collector
type) is set. A division rate of 1/1 corre-
sponds to 3000 pulses/rev.
40 Maker setting purpose 0
41
to Spare
48




10-6 Parameter setting value entry table

Before operation, set the parameters according to the

operation purpose and specifications.
Table 10-6, there

As shown in the

are user parameters, special
parameters and maintenance parameters.

As a rule, the user parameters alone are set by the user.

Table 10-6 Parameter setting value entry table



Table 10-6 Parameter setting valus entry table

T . ot L Initial Unit User sett-
Diwvision| No. | Abbr. Description 9P | setting ing value
{ 01 STY Servo locp type - 0geo
E 02 CMX Command pulse multiplication Elec— P 1
! numerator . . _ tronic
03 CDhv Command pulse multiplication gear P 1
dencminator
04 INP In-position range P 100 pulse
05 PGN Position lcop gain P 25 sec”l1
06 VGN Speed loop gain P,5 1c0
07 vIC Speed integral compensation 7,8 20 msec
08 SCI Speed command (1} s,C 100 r/min
User 09 sc2 Speed command (2} s,C 1000 r{min
" para- 10 SC3 Speed command (3} s5,C 2000 rjmin
Cmeter 11 STC Speed acceleration/deceleration 5 0 10msec
' time constant
12 TTC Torgue filter time constant s,C 0 10msec
13 vCO VC offset 5 0 mv
i 14 | TPO TLAP offset C 0 mV
: 15 TNO TLAN offset C 0 mV
16 MOO MO offset 5,C ] mv
17 (Spare)
24 DMD Indication mode - 0000
(Initial state display setting)
25 0000
26 . 0
Maker settin urpose
27 g pure 0000
28 65
B
29 256 -
30 VCM 10V command revolution speed S 2000 r/min
i 31 vDC Speed proportional c¢ontrol P,s 980
| 32 Maker setting purpose P,5,C 50 -
} 33 TLL Torgque limit value (internal) P,S 100 %
[ [max. torque 100%)
» Special
. para- 34 Torgue command full scale value c 210 -
| meter 35 Maker setting purpose " % -
! 600
I
: 36
| 37 (Spare)
' 38 VCG VvC full scale value switch 5 0
39 ENR Encoder output division rate P,S,C 9]
| 40 Maker setting purpose 0 -
‘ 41 Maker setting purpose
42 Maker setting purpose
£ { } 4
[s] Spare
43 d e
*49 U
) *50 X ok
!
52 . 102472048
Mainte- _ Maker setting purpcse
nance 53 204 8
para- 54 128/200/
meter 256/512
55 256/512
56 5
64 {Spare) 0

To set the * marked parameter, turn off the power supply once after entry.
When the display goes out after the power supply is once turned off, turn on the power
again, and the parameter will be completely set.
In the control mode, P is a parameter effective for position control, S is effective
for speed contrcl and C is for torgque control.
**x represents the 3-digit number of the motor type.
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