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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 MELSERVO-SA. 

(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 

motor 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 2OOV) 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 ZOOVAC supply IS d\rectly connected. 

/the amphfier and motor may be damaged 

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). 
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5. When a discharge resistor unit (option) is connected to the amplifier, 

remove the jumper bar (otherwise, the amplifier may be damaged). ,., 

See 4-3 and 4-7 (1). 

6. 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 tha amphfier 

7. When input signal using “b” contact is used, connect the signal line to 

“SG” terminal.. . . See 4-2 and 4-7 (2). 

8. 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 4-6 (2). 

2. Do not frequently turn off and on the power to restore the amplifier 

from alarm condition (AL30, 50, 50)(otherwise the amplifier might be 

damaged)... See 4-6 (3) and 7-l. 

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

motor is released from the brake. 

(MAINTENANCE AND TROUBLESHOOTING) 

1. Do not use a megger to check the amplifier (otherwise, the amplifier 

may be damaged). See 8- 1. 

2. While the “CHARGE” lamp is on, do not tech any live part of the ampli- 

fier (otherwise, you may receive an electric shock).. . See 8-l. 

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

other model. 
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1. UNPACKING AND CHECKING 

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

(1) Check the nameplates of amplifier and motor to make 

sure the models and output ratings meet your order. 

(2) 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. 

2. HANDLING 

Carry and handle the servo amplifier and motor carefully 

to avoid damage to them. 

(1) 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. 

(2) 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 lift. 

(3) 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. 
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3. INSTALLATION 

3.1 Servo amplifier 

(1) 

(2) 

(3) 

r4) 

(5) 

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 

Ambient temperature o”c to 55OC 
(to be free from freezing) 

Ambient humidity 

Vibration 

90% RH or less 

( 
to be free from conden- 
sation 1 

4.9m/s2 or less 

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-SAW 

face front. (see the figure below). 

Since the servo amplifier 
generates heat during ope- 

ration, provide sufficient 

clearance (at least 40mm 

UP 

I 

around the servo -amplifier 
(see the right figure). 

When the servo amplifier is housed in a cubicle, enclosure, etc., 

pay attention to 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. 

@ Do not install it on a wall vulnerable to heat. 

@ It 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, 
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3-2 Servo motor 

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

high temperature and high humidity. 

Environment 

Ambient temperature 
( 
to be free from 
freezing I 

80% RH or less 
Ambient humidity 

( 
to be free from 
condensation 1 

xs 
1.5kW or less X: 9.8m/s2 Y: 24.5m/s2 

AL 
= e-WY 

Vibra- 2 
tion I 3.5kW X: 19.6m/s2 Y: 49m/s2 

Directionof 
vibration 

5, 7kW X: 11.7m/s2 Y: 29.4m/s2 

- 

(2) If the servo motor may be exposed 
to water or oil, protect the‘motor 
with a cover or other suitable 

that water or oil cannot run into 
the motor along the leads (see 
the figure). 

Terminal dox 

(3) When the motor is vertically or 

slantly mounted, provide a trap 
for cable. 

means and install the motor with UP 

the leads directed downward so I 
Down 

nector 

Cable 

(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. 
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(5) 

(6) 

(7) 

a 

0 

0 

Oily 
water pan 

[Improper] [Improper] 
Breathing Capillary 
act phenomenon 

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. 

In the application where the motor is moved, 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. 

The servo motor is horizontally mounted, and the spindle 

can be faced upward or downward as desired. 
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. 

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. 
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c9 When the motor is horizontally mounted, always keep the 
oil level lower than the oil 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 oil seal ripple, oil may enter 
the motor. 

Stand- HA-SA22 HA-SA52,53 HA-SA202 
ard HA-SA33 - to HA-SA to 

152, 153 HA-SA702 

Model Low HA-SA52L 
inertia - 

HA-SA202L HA-SA502L 
HA-SA152L HA-SA302L HA-702L 
HA-SAlO2U 

Pancake - HA-SA32U to 

HA-SA52U HA-SA302U 
HA-SA502U 

Height from 
the motor 
shaft center 11 15 -. 20 25 30 

h (mm) 
Note: For geared motors, some 

restrictions are imposed 
on installation. 
Install such a motor in 
accordance with the appli- 
cable drawing. 

/ 
Oil 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. 

- 

Connector orien- 
tation may not be 
changed. 

Do not hammer. 

Encoder 
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(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. 

Upon periodic inspection, check shaft alignment and 

correct if necessary. 

, 

(10) Do not exert a load exceeding the limit shown below to 

the motor shaft. 

Series Motor Permissive Permissive 
radial load thrust load 

HA-SA22, 33 .. .L=25 196N 147N 

HA-SA52, 53(T) to L=55 98ON 
Standard HA-SA152, 153(T) .(L=58 390N 490N 

HA-SA202 to 
HA-SA702 L=79 2060N 980N 

HA-SA32U 
HA-SA52U L=35 294N 196N 

HA-SA102U 
HA-SA202U 

HA-SA202L 

I 
Notes: 

HA-SA702L 
I I 

1. The permissive thrust load and permissive radial load 
are applicable when they work independently. 

2. The permissive radial load parenthesized with ( ) is 
applicable for the taper-shafted motor. 

3. The codes in the table are as follows: 
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dial 
rection 

- 
Thrust 
direction 

L: Distance (mm) from the flange 
mounting surface to the center 
of 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. 
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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, the servo amplifier, positioning unit and servo 

motor should be grounded. 

The servo motor and the servo amplifier should be grounded to a single 

point (common grounding line). 

Servo amplifier 
MR-SA 

Positioning umt 
AD71 

unit 

Cable 
MR-SACRL 

IIIIII \Thermal relBG terminals &!2 To machine opeIdlu1 b 

P . Cabmet groundmg strip 

Class 3 groundmg 

Notes: 1. It 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)). 

2. The signal cables should be run away from the power (high-vol- 
tage) cables. 

. 
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4-2 Standard wiring diagram 

(1) Example of connection to pos,itioning control unit AD71 

AC paver supply 
200” SOHZ 

200,*20” 60HZ 

l l The figure is applicable to 0.5 - 5.OkW types. 
When using the regenerative opt&on, refer to Item 4-2. 
In case Of 7.0k” type, be ‘Yze to mo”nt the attached 
regenerative unit. 

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

Ext. torque limit 

Proportional control 

Fvd. stroke end 

A.“. ‘troke end 

I I + Proximity I 

EX 
to 

External 
torque lilait 0 

-1ov,IIax. cwxellt 

tarna 
~rqua limit @ 

Fig. 4-l Example 
control 

AC0 ACC 

of connection 
unit Awl. 

i L-.-I 

CNl 

Torque limit “ON. 

Zero speed 

In-position 

1. Total C”rre”t to external relays 
should not exceed 12OmA. 

-I 

2. LSF and LSNIrtroke end) siqnals 
should be on during operation. 

3. Fig. 4-3 is also applicable to 
the analog monitor and encoder 
FUtpUts. 

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

‘1 ‘fhe figure is applicable to 0.5 - 5.OkW types. 
“hen winy the re9e”e,ratlve Option, refer to Ite. I-2. 
In-c.,. of 7.OkN typ., be ‘“x. to mo”nt the attached 
r.ge”*r~tiY~ unit. 

4::>-; 
, 

r --@T Relay r.qu.nce, ’ n func- 
stion, etc j 
L.-J 
r-----7 
I External I 
; display, I 
, rape re- f 
I corder, , 
; etc. I 

NFB 

-- 
AC povor supply 

2oov 50HZ - - 
2001220v 60HZ 5 

j 

km-PO 

j RS232C c 

Ground 

Zarvo 
uplifier 

NR-SA 

I 
I_- 

I 

ACB ACC 

1. Total c”rrent to external relays 
should not exceed 12Om~. 

2. LSP and ISN Istroke end) sxynals 
should k?e on during operation. 

3. ?iy. 4-3 ir also applicable to 
the l naloa monitor and encoder 
output.. . 

Fig. 4-2 Example of connection to positioning 
control unit MI-PO 
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(3) Connection for speed control 

AC p0v.r supply 
2oov 50112 

200/22OV 60th 

Speed select 

I Speed I 
Speed X 

(Nate) Fvd .tart 

RW start 

Servo ON 

0 03 
nax. 

wax. 2r * 2 

limit k3-H 
pot. 

04 
2- 
P 

Speed reference 
tlOV/rated ‘peed 

nax. 11 

EXt,mmAl torque limit@ 
clovln~x. CUrre"t 

noni tar 
Both-sideward swing tlmk 
(**v/rated revolution, 

speed, max. torg”e 1Okn 

l l The figur. I, .pplicable to 0.5 - 5.OkN types. 
When using the regenerative option, refer to Item 4-2. 
In c.,. of ,.Okn type, be sure to q oui,t the attached 
reg.n*rativ. unit. 

l 2 Wh.n th. w"rg.ncy ‘top circuit is provided, the short 
wire is rmwed from inside the S-R- terminal 

Max.12Oa.lNotal 
Toqua limit 
‘ON’ 

Zero speed 

Up to ‘peed 

Ready 

open c011ece0r OUtpUt 
PPA. PPS 3000P/R 

,x1, xl, xi 
Possible to be sot' 

OP 1 P/R 

me**: 
1. Total curr.nt to ext*mal relays 

should not exceed 120~~. 
2. LSP and LSW (stroke end1 signals 

should be on during operation. 

Fig. 4-3 Example of connection for speed control 
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(4) Connection for torque control 

l l The figure is applicable to 0.5 - S.OkW types. 
When using the regenerative opt&on, refer to Item I-1. 
In c.se of 7.0kW type, be Sure to mount the .tt.ched 
regeneretiva unit. 

‘2 When the energency ‘top circuit is provided. the ahort 
wire 1s removed from inside the B-R terminal 

r-C-3-7 

nonitor 
Both-sideward swing Plmk 
,?W/rared revolution, 
speed. max. torque 

Zero speed 

Speed limit 

Ready 

SEC”0 
aap1ifier 

oetector sign01 output 

1. Total culr*"+ to external relay* 
should not exceed 12Omk. 

2. LSP and LSN (stroke end) signals 
should be on during opration. 

Fig. 4-4 Example of connection for torque control 
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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. e GZG150 5kG 

servo motor Twist here. amplifier 
HA-SA 

1 \, 

MR-SA22,33 

EGIC RSTUVW 

1 

(a) Connection for 0.2 and 0.3kW types 

(Note 1) 
Remove the short 

I Regenerative 

WR-RBSO - 

Servo motor 
W-SA I I 

Servo 
Tviat here. 

I 
amplifier 

\ Ma-!k!*s2%502 

bar. 

Red'- 
(b) Connection for 0.5 to 5.0kW types 

Twist here. 

l Connect to either 

(Note 41 

Twist here. 
(cl Connection for 7.0kW types 

Fig. 4-5 Connection for regenerative unit 

caumm for operarKJns 
1 When the regenerative optmn is used. be sure to remove the short-bar (D 10 P) of the servo amphfxsr (m case of 0 5 to 5 CkW 

types1 
\Vhen operated wth the short bar attached. the ampltfler may be broken. 

2 After the regeneratwe optmn 1s wred. be sure to twst the cables. Make the cables the shortest possible (5171 or less! 
3 Be sure to use the twsted cables Ior wrmo the temperature detector. Prevent malfunctmn caused bv mducwe now 
4 When MR-RBSO or MR.REi51 LS used. 11 musk be for&y cooled down wth the cooling fan (3 Sm/sec 9Zmm square size) 
5 Smce the man body uself of the regeneratne optnn generates heat. don’t mount it directly on the wall surface which IS ,xeak 

agamt heat 
5 The cables or wres should be those having nonflammable insulator or those protected wth nonflammable means (such a i~h- 

cone lube) 
The cables or wres should run away from the discharge re%stor “rut (option). 

7 When a discharge resl~tor umf ‘MR-RB100” (for 0 S-SkW) or MR-RHOI” [for YkW)(5 resistors) I used. all 5 resisters shoud be 
connected m sales. 
If they are connected m parallel or one or more res~sfo~s are not used. the amphfier may be damaged or the re~l~tors rr.a:i be 
burnt 
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4-4 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. 

Connector Connector 
Ml+ZOM MS3106B20-29s 
Amplifier Detector 
side side 

(a) MR-SACBLSM(5m) 

mnector Connector 
R-ZOM MS3106820-29s 
nplifier 

side 
Amplifier 
side 

(b) MR-SACBLlOM-MR- 
SACBL30M(IOm-30m) 

Fig. 4-6 PLG cable wiring diagram 
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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-SA 

I----- 1 

Speed 

Torque 

Monitor 
(analog output 
0 to *lmA meter) 

Differential 
I 

!  PLG 
pulse series LAI 

Motor 
encoder 

* i.-.-. Ground 

Fig. 4-7 Common line in the servo amplifier 
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4-6 Signal circuitry 

(1) Power-up sequence 

0 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 is 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. 

Emergency stop 

I” U Servmo motor 

Fig. 4-8 Main circuit connection diagram 

I  

“RD” sqnal ! I I 

Fig. 4-9 Power-up timing chart 

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

Allowable maximum on/off switching cycles are 50,000 (lo-20 

cycles/day or less). 

To start and stop, use the dedicated external input signal. 
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(2) Emergency stop 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 button 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. 

(3) 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 condition, use “RES” signal ot turn the power off 

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

see 7.1). 

3.phase AC dower supply 

SON slgndl 

Fig. 4-10 Timing chart m case of alarm 
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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 trouble. 

3. If instantaneous power failure lasting for 15msec or longer 

occurs, the protective function becomes active. If the power 

failure further continues for 1Omsec (20 - 30msec.), the pro- 

tective function is not held active (reset). If the power sup- 

ply is restored, the servo amplifier is initialized. To prevent 

accident, “SON” signal should be turned off in case of in- 

stantaneous 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- 

lowing points: 

0 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. 

%Wbin time delay cannot be prcmded at servo off (“SON” ag- 
ml OFF), the brake power supply should be turned off at 
the same tune as”SON”sqnal 1s turned off so that distance of 
descent motm 1s as mmmum as possible 
Brakmg delay tune AC off. Approx 0. Isec. Dc off, Approx o 03sec 
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4-7 Cautions for wiring 

(1) Main circuit 

Table 4-l Cautions for wiring (main circuit) 

AC power supply 

Magnetic brake 
power supply 

Cable size and 
no-fuse breaker 

L 

Description 

1. For AC power supply, 200V supply is used. 
If available power supply is 4OOV, use an 
insulating transformer to provide 200V 
suPPlY* 
Single-phase operation is impossible. 

2. 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. 

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

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. 

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

1 NR-SA 702 1 NPlOOtype 75AI 8 1 3.5 1 1 

Continued on the next page. 
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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 fcr 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 is differently 
connected depending on a model. 
Refer to Item 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. 

0 1 0.2 or 0.3kW . . . Connect the exclusive 
option GZG150 5kOHM between P and 
N. 

Continued on the next page. 
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Description 

Wiring (cont'd) 0 2 0.5 to 5.0 kW . . . Connect the exclusive 
option MR-RB30 or MR-RBSO between P 
and C. 
Be sure to remove the short bar 
from between D and P. 

@ 7.0kW . . . . . . . . . . . Since it is standard, 
connect the attached MR-RB51 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 
sequence 

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. 
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Grounding 

Description 

Round the system referring to the standard 
connection diagram in Item 4-l. 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. 

ii$jJ-jRM 
(1) ixclu;ive (2) Co&on (3) Common - . 

Table 4-2 

Protection 
against noises 

Signal circuits 

T 

grounding. grounding grounding 
line . . . line . . . line . . . 
BEST GOOD NOT 

ACCEPTABLE 

(2) Control circuit 

Cautions for wiring (control circuit) 

Description 

Control signal lines should be protected 
from noises'properly. 

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. 

Continued on the next page. 
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Signal circuits 
(cont'd) 
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Description 

2. 

3. 

4. 

5. 

6. 

7. 

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 
2oomA. 
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. 



4-8 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: 

0 Use the twist pair shield cables as the connection 

cables (CN2) to the detector. The cables must be 30m 

or shorter. 

@ Use the twist pair shield cables as the control signal 
cables (CNl) to the detector. The cables must be 2m 

or shorter. If the length exceeds inevitably 2m, 

provide a low-level relay to make the relay to servo 

amplifier cable 2m or shorter. In 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-l and 4-6, securely ground the 
system. 
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(3) 

0 

0 

(4) 

0 

. 

Wiring 

Securely separate- the signal cables from the AClOOV 

or higher power cables when routing them (provide 2Ocm 

or wider clearance.), and don't route them in the same 
duct. 

If it is difficult to separate the signal cables from 

the power cables, route them with care to prevent them 

from running parallel. 

Surge killer 

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 of the drive current of the 
relay, etc.) on the DC relays, DC valves, etc. parallel 
to the relays. 

Figs. 4-11 and 
surge killers. 

4-12 show the mounting examples of the 

I - n 

Surge.killer ' 

(a) Mounting on the AC relay, 
AC valve, etc. 

t---73i 
Diode 

(b) Mounting on the DC relay, 
etc. 

Fig. 4-11 Surge killer mounting 
diagram 

killer 

\ Make the dist- 
ance short. 
(20cm or less) 

(a) Proper example 

\ 
0 

Noise generates. 
Surge 

I 
\ 

I 
If this distance is long, 
the effect is reduced. 

(b) Improper example 

Fig. 4-12 Surge killer layout 
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@ Attach the surge killers to be adjacent to the device 

(relay, etc.) which actually produces noise. As the 
wiring becomes longer, 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 (l), the shield cables are 

securely used as the signal cables. However, not only 
the effect is reduced but also the adverse effect may 

result unless the shield is properly processed. 
Securely process the shield as follows: 

@ Connect the outer sheath of the shield cable to the 

terminal SD of the servo amplifier connector, and be 

sure to open the other end. Refer to Fig. 4-13 and 
4-14. 

[Example 11 
Normal shield 

[Example 21 
Junction of shield cable 

(Proper) - (Imprope;) Junction' termi- L Mislocation I. 
nal location 

Fig. 4-13 Connection I of (Proper) (Improper) 
shield sheath 

Fig. 4-14 Connection II of shield sheath 
@ Shield sheath processing 

Soldered 
Signal 
cable 

other sheith. 

(a) Processing on the release side 
Wrap this area with vinyl tape 
for secure fixing, and prevent 
contact with other part. 

(b) Process on the terminal SD side 

Fig. 4-15 Shield sheath 
processing 
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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 

(1) 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, V and 

W) and assure correct phase sequence. 

Standard type -T 

I 
Motor leads(U,V,W) 
with crimp terminal 

Thermal protector leads (red/red) 
with insulated crimp terminal 
1.25-1. 

Brake type 

\ M5 8crew 

HOtor leads (U,V,W) 
lrake leads with crimp terminal 
blue/blue) with 
.nsulated crimp 
:erminal 1.25-4. Thermal protector leads 

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

Fig. 4-17 Detail of motor terminal box 
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Table 4-3 Dimensions of motor terminal box 

Model A B C KD Power lead 
terminal 

HA-SA52(B), 
size 

53 
to HA-SA352(B) 

8. 78 4O 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. =;;-j 
Wrap insulating tape on the-connected Motor side ! 
area 3 to 4 times for sufficient insu- 

Wrap the insulating tape 
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-l and 4-i'. 

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. 
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(2) Servo amplifier 

Short bar 

I 
Od” 

Fig. 4-18 Main circuit terminals of servo amplifier 

If the load inertia is 
large, externally provide 
the resister between P 
and N. 

When the regenerative option is 
used, remove the short bar and 
connect P to C. 
If it is not removed, the servo 
amplifier is sometimes broken. 

(a) 0.2, 0.3kW (b) 0.5 to 5.0kW 

Short wire (red) 

Detailed vie 
of area A 

Termina 

- short wire (red1 - 

cow? COnneCttpCOnnect Connect Terminal *C p BGIG2 
the motor to ZOOV to the code 
thermal pCWer 

Connect CZ to connect 
motor 

relay. SUPPlY. terminal. 
to the the motor to 200V 
genera-thermal power 
tive 

motor 

(C) 0.2 to 5.0kW 
rel?‘y. SUPPlY. 

unit. 
terminal. 

(d) 7.0kW 

Detailed view of area B 

(3) Connector pin arrangement 

The connector pin arrangement, as viewed from the 
cable connection side, is schematically shown below. 

a 
In the schema, pin No. and signal symbols are indicated g 

1 
in the upper line and lower line respectively. 

@ CNl (Connector for general control signals) 

Model: MR-50F, MR-50L, HONDA 

r - - - - - - - - - - - - - - - - - - - -  - - - - - - -  - - - - - - - - - -  

- - - - - - - - - 1  

I  

I  I  I  I  I  I  ,  

I  

I 18 17 16 15 14 13. 12 11 101 9 8 7 6 5 4 3 2 1 I 

, PP PG NP NG SG SG RSS PC TL SON LZR LZ SD LG LG 
L ------------ _ - _----_-- _____ ------ -------- 
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0 2 CN2 (Connector for 1 PLG signals 
@ PLG connector: Motor side 

Model: MR-20M, MR-20L 
HONDA 

Pin No. 

E Signal 
name 

Model: Model: MS3106B20-29s MS3106B20-29s 
MS3108B20-29s MS3108B20-29s 

Positioning Positioning 
key groove key groove 

(c) 
Fig. 4-19 Connector pi-n arrangement 

' 5. PUSHBUTTON SWITCH OPERATION 

5-l 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-l shows the display ,mode development. For 

details, refer to 10-l and thereafter. 
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For 5 set after 
power is turned on. 

lol 
MODE 

Speed 

A Debug 

L!r 
Note: When verifying the special parameter, 

turn on SWS-1, turn off the power 
supply once and resupply the power. 

Fig. 5-l Display mode development 
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In 5 sec. after the power is turned on and -1 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-l. 
When this button is pressed 

first, motor speed is dis- 

played as shown to the right. 
In this example, motor speed 

is " 0 " . 
When "DOWN" button is pressed, 

display mode changes in the MODE UP DOWN SET 

order from the right to the 

left in Fig. 5-l. 
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. 
To 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. 

5-2 How to read display and how to set parameter 

To read desired data and set desired parameter, button 
under the readout is pressed. 
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f 

(1) Turning power 

Turn on the power with 
"SON" signal turned off. 

r d 1 I-IOIFIF] will be dis- 

played and “operation 

status" display mode is 

automatically selected 

in 5 sec. after the 

power is turned on. 

(2) Operation status 

"Cumulative feed back 

pulses" is displayed 

/ -ADR- -DATA 

lclclcl cl 
MODE UP DOWN SET 

After power 
turned on C dl- 0 FIF 

I (In 5 set) 

status 
display 

[ 1 ) I I IO] (Cumulated feed- 
back pulses are 
displayed.) 

first. To change display, press "UP" key (See Fig. 

5-l). 
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, 

lol~lolololol (parameter No.1, data OOOO... 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. 
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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.1" (servo loop type) 

cannot be completed unless 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 is 
impossible). 

(5) 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. 

(6) Alarm 

Alarm or alarm history 

can be read by pres- 
sing "MODE" button. 
When "UP" button is 

pressed, the previous 

After power 
is turned on. rld(-(o]FlF 

I 

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

1 
Status display[ 1 I I 1 I 

(Cumulative 
01 feedback 

pulses are 
displayed) 

Current alarm 
Parameter 

IAILlol 13131(setting fault) 
IPress [UP] switch. 

Previous ararm [AILII I (2l0,]~No detector) 
signal 

Overspeed [AlLlOl 13111 

alarm code is displayed. 
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If alarm occurs during operation, it is immediately 

displayed. 
Alarm history is held even after the power is turned 

off. 

(7) 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.1) . . . . 

1) Press 'UP" or "DOWN" button to set I/ for para- 

meter No. and press "SET" button. 

0 When parameter No. is set 

to I, initial setting 

'0" appears. 
0 Press "SET" button and 

I01 1 flickers. 

2) Press "UP" button to set 
IO2 1 for "DATA" and press 

"SET" button. 

0 Press "UP" or "DOWN" but- 

ton to set 1021 for "DATA". 

Li 

r 
olllolololo~ 

IADRILDATAA 
'I, t' 

A ,,I,\ 
SET i-c’, 0121 I ! III 

'ADRjLDATA--' 

0 Press "SET" button and parameter No. 11 and its 

initial setting 111 are displayed. 

3) Turn off the power and then on. 
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Setting example 2: Setting of special parameter 

(1) 

(2) 

(3) 

(4) 

(5) 

Encoder output division ratio (parameter No.39) 

is set to “2”. 

Set the left end switch of 

DTP switch SW5 on the 

amplifier front panel to 

“ON” position, where by 

“special parameter” mode 

is selected. 

SW 5 

only this switch IS ./ 
set to “ON” 

Press “MODE” switch to 

change the display mode 

to “special parameter” 

mode. 

Press “UP” switch to set 

11 for parameter No. 

Press “SET” switch and 

1 39 1 will flicker 

Press “UP” switch to set 

1 2 J for “DATA”. 

If the display exceeds “2”, 

press “DOWN” switch to 

set 171. 

“Special parameter” mode 
is selected. 

~2~5~0/0]0 0 
LADRJ-DATA- 

1 is set for parameter No. 

Initial value ” 1” will appear. 
l- 

1-1 
LADR’LDATA- 

1 flickers when “SET” 

switch is pressed. LAORJ LDATA--J 

LA0RJLDATA-J 
‘/ ,\’ 

Press “SET” switch and the 

flickering will stop. 

The settmg ends when “SET” 141011 
switch is pressed. LADRJ L-DATA 2 

Note: In this example, it is assumed that the parameter setting is the 

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

setting, the changed value is displayed for “DATA” (same as for 

“Example 1 ‘I). 
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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-l Jumper pin list 

P.C. Pin Initial 
board setting Function 

DIP Not set Set positioning 
pulse train in- DIP '/A; . 

DIN put interface to DIN BEI 
OCP 

.+.: * OCN 
differential type. 

OCP Set Set positioning 
RF81 OCN Set pulse train in- 

put interface to 
DIP * < .4 

l!El 
OCP 

DIN 'a: /r; OCN 
open collector 
type. 

SP Set Spare 

ASY Set 
AD Set 
NSE Set 
EXR Set 

RF08 DO Not set For setting by manufacturer 
(RF18) Dl Not set 

CB Not set 

TCE Set 

EMG Set 
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6. OPERATION PROCEDURE 

6-l 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.1) 

Parameter No.1 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. 

0 Set it so that fraction is not produced in amount of 

machine movement per reference pulse. 

Setting example: 

CMX Reference pulse multiplication (m) can be deter- 
mined from the following formula: 

When AS is 1Omm and AR must be set to O.OOlmm, 

(gg, = 0.001 x 12;;0 = + 
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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 lOOkpps, 

Since pulse frequency (fo) and motor speed (No) are 
100 x 103(pps) and 2000(r/qin) respectively, 

(CMX 
d= 

12000 x 2000 1 4 
60 .x 1oox1oj =1 

Consequently set 4 for CMX, and 1 for CDV. 

(3) 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. 

(4) 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. 

(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, 9 or 10 in accordance with desired 
speed of motor-. 
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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). 

rldj-lo]FIF 1 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-l). 

(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-l 

to remedy. 

Counterclockwise 
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In the case of operation in torque control mode, the 

motor may run out of control if it is operated with- 
out load. 
For safety, therefore, start the motor from low speed. 

(6) 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. 

(7) Regular operation under load-condition 

Perform regular operation with the motor under loaded 

condition and monitor operation status. 

0 Regenerative brake load . . . Display: /LIdI lllolo] 

@ Operating torque . . . . . . . . . . Display: 1~1~1 I~lolol 

@ Peak torque . . . . . . . . . . . . . . . Display: [J/b1 I~lolo] 

In practice, it is recommended that these variables 

are at about 80%. 

If any variable exceeds lOO%, (I) lighten the load, 
(II) prolong acceleration time, or (IJI) decrease strat/ 

stop frequency. 
For details of readout display, refer to Sec. 10. 

(8) 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. 
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Q Parameter setting 

Set the parameter No.1 in the position control mode. 

0 2 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 "SW5" of P.C. board, desired pat- 

tern can be selected from the patterns listed below. 

SW ON Servo ON Run 2000 r/min Rev run 

SW OFF Servo OFF (Stop servo) 
lock 200 r/min Fwd run 

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

After the end of test mode operation, remove the jumper pin from 

DO, set all the switches SW5 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). 
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. . 

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. 

a Parameters 

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

listed below. 

The initial setting of JL/JIVI is approximately 1 and must be changed if 

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

load. 

table 1 Position control loop gain (param. No.5 PGN) 

Moment of inertia of load JL/JM 0 1 3 I 5 

Standard 35 
Setting 

25125 15 

Maximum 100 80 j 40 : 25 / 

table 2 Speed control loop gain (param. No.6 VGN) 

Moment of inertia of load JL/JM 

Setting 

Low inertia I 
I 5.0, 7.OKw 1 50 50 i 100 150 / 

table 3 Speed integral compensation (param. No.7 VIC) 

/ Moment of inertia of load JL/JM / 0 1 1 I 3 5 / 

Setting / 20 I 20 : 30 40 / 
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@ Parameter setting procedure 

a. Observation of signal 

A synchroscope is used to 

observe the speed control 

‘feedback signal on the check 

pins (see Table 8.3 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. 

b. Setting of servo gain 

0 Set the PGN to a value lower than the standard value. Increase 

the VGN setting up to the poent just before occurrence of hunt- 

ing. 

@ 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 0 and 

01 set the PGN so that 

overshooting does not 

occur at stop. 

Overshootmg cased by low gan seitlng 

Speed A 

1 
Time 

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

is abserved with a synchroscope, the waveform will 

appear as discontinuous signal as shown to the right (short 

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

The stop time constant may be . eA 

decreased by increasing posi- 

tion control loop gain. 

If the setting of the position con- 

trol loop gain (PGN) is exces- 

sively high, overshooting or in- > 

tense vibrations may occur. Undershootmg 

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

ing formula (6.1) 

f 
E=KP 

where, E : Remaining pulses 

f : Command~pulse frequency (pps) 

Kp : Position control loop gain (rad/s) 

If Kp is 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, 

E= 400x lo2 
6 + 67 X 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: 

E = 65X103 
6 + 67 X 1 03(pulses) 
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(3) 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, 

0 set “VC offset (param, No. 13) so that the motor does not run 

when speed reference voltage is OV. 

@ turn off start signal (D13, D14) at stop-of the motor . control loop 

changes to position control loop and servo lock 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 proportional control) be decreased (about 800 - 

980). 
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7. TROUBLESHOOTING 

7-1 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: 
1. In case of the regeneration abnormality protection 

(alarm code AL30) and overload protections 1 and 2 

(alarm codes AL50 and 511, the operation state is held 

in the servo amplifier even if the protective circuit 

is activated. The memorized content can be cleared 

by turning off 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. 
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. 
Table 7-l Investigation procedure and countermeasure 

for alarm occurrence 

Alarm 
code 
LED 
(CPU) 
light- 
ing 

AL10 

AL12 

Error/Alarm Cause 

1. CPU malfunction 
of servo ampli- 
fier 

1. Since the power 
supply capacity 
is insufficient, 
the power supply 
voltage drops at 
the starting 
time. 

Check Remedy 

L. Turn the power supply 
from off to on. 

!. Replace the servo 
amplifier. 

- 
If it is not 
recovered by re- 
setting, replace 
the unit. 

CPU error 

- 
Recheck the power 
supply capacity. 

teasure the input volt- 
we (R, S and T) with 
:he voltmeter. nsufficient 

voltage (IN) 
The power sup 
ply voltage 
(U, V and W) 
is lower than 
specified 
(16OV). 2. An momentary 

stop of 15msec 
or more occurs. 

Iheck whether an momen- 
:ary stop occurs or not. 
)bserve the input volt- 
lge with the synchro- 
scope. 

Card RF08 or RF18 is defec- 
trve. 

ieplace the card RF08 or RF18 
vrth a sound one to check. 

Replace the defective 
card. 

Repalce the defective 
card. 

ard failure (MEl) 

AL13 ard failure (CE) Card RF08 or RF18 is defec- 
tive. 

1. EPROM is defective. 

teplace the card RF08 or RF18 
vrth a sound one to check 

ratchdog (WD) 

ard failure (ME2) 

,  

1 

\  

: -  

,  

magnetic polar- 
.ty detection 
xror (RD) 
'When power is 
supplied, the 
magnetic polar 
ity of the 
motor is not 
detected pro- 
perly. 
Improper de- 
tection of U, 
V and W. 

- 
Install the EPROM car 
rectly. 

Check the EPROM for installation 
location and bending of pin). 

?eplace the card RF08 or RF18 
vith a sound one to check. 

teplace the card RF08 or RF18 
vith a sound one to check. 

AL14 
2. Card RF08 or RF18 is 

defective. 

- 
Replace the defective 
card. 

Replace the defective 
card. 

Remove the cause of in- 
terference. 

1. Card RF08 or RF18 is 
defective. 

4L15 

AL16 

Check if a relay or valve located 
tear the amplifier is in operation. 

2. External 
(noises) 

interference 

1. The detector con- 
nector is dis- 
connected. 

2. Detector cable 
is improper. 
(Cable breakage 
and short- 
circuit) 

- 
?roperly connect. 'isually check for dis- 

:onnection and loose 
:onnection. 

- 
Zorrect or re- 
place the cable. 
(Take care not to 
apply an exter- 
nal force to the 
cable) 

. . Check the cable. 
(Trially replace the 

~ 

cable.) 
2. Check the detector 

feed-back signal. 
Turn the motor by 
hand, and observe the 
U, V and W of the 
check pin 54 on the 
circuit printed board 
with the synchro scope 
to check all are "H" 
or "L". 
(shake the cable for 
check.) 

3. Motor detector is 
improper. 

:heck the detector feed- 
sack signal. 
[Same as above) 

leplace the circuit 
)rinted board RF08. 

Replace the 
motor. 

ard 
bnormalitv 

(A/Dj 

FOB is improper on 
the circuit printed 
board. 

Replace the cir- 
cuit printed 
board. 

AL17 

-- 
on the Continue 
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Alarm Error/Alarm Cause Check 
:ode 

Remedy 

l.Check the detector 1. The connector lock Properly connec' 
connector for screw is insuffici- 
disconnection ently tightened. 

2. Visually check the 

Non-signal from connection for dis- 
the detector connection and loose 

(NSl) I connection. -- 

ferential sig- 

r 

he both dif- ' 2. Detector cable 1. Check the cable. Repair or replace 

nals of a pair is improper. (Trially replace the the cable. 

AL20 of detectors 
(Cable breakage cable.) (Take care not to 
and short cir- 2. The curveture radius apply an exter- 

are "H" or "L"., 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. 1 motor. 

1. Parameter is Check the value set in Properly set the 
improperly set. the parameter. parameter. 

Parameter No.1 (STY) 
00 11 rl: Regenerative 

option is not 
_ provided. 

01 1 a: Regenerative 
option 
MR-RB30 

-02 0 0: Regenerative 
option 

#R3%'jP 
2. Positioning 1. Recheck the regene- 1. Reduce the 

Regeneration (regeneration) rative brake torque positioning 
AL30 abnormality is frequent. and regeneration frequency. 

(OR) 
:;::;:z; .%nb- . . 2. Attach the 

able or not.) regenerative 
option. 

2. Check the value on 
the state display 

3. Increase the 

Ld. motor 
capacity. 

4. Reduce the 
load. 

3. The power Using the tester, check Replace the unit. 
transistor for the resistance of the 
regeneration is regenerative power 
broken. transistor. 
(Short circuit) 

,.--..1-..--A ^- A.I.^ _^., 4. ---  ̂
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AL3 1 

AL32 

Error/Alarm Cause 

Overspeed (OS) 
The motor revo' 
lution speed 
becomes 115% OI 

more of the 
rated revolu- 
tion speed. 

)vercurrent(OC) 
‘More current 
than allowable 
flows in the 
base cable of 
the servo 
.amplifier. 

1. Overshoot result 
from excessively 
small accelera- 
tion/deceleratia 
time constant. 

2. Oversoot results 
from the unstabl 
servo system. 

3. Detector signal 
abnormality 

4. Parameter is 
improperly set. 

1. U, V and W phase 
cables of servo 
amplifier output 
are short- 
circuited. 

2. U, V or W phase 
cables of servo 
amplifier output 
is ground. 

1. Breakage of 
servo amplifier 
transistor 

i. External noise 

Check Remedy 
/ 

Trially increase 
(decrease) VGN. 
Trially increase VIC 
Trially decrease PGN 

2. Check the load inerti: 
rate. 

3. Increase the accelera- 
tion/deceleration time 
constant. 

4. Decrease the speed. 

1. Trially replace the 
cable. 

2. Trially replace the 
motor. 

Check whether the main- 
tenance parameter No.50 
MY) is as follows or 
not according to the 
notor rating. 
1i-l rl 2: 2000rpm 

series 

I 
I the suitable 

I. value. 
2. If the servo .  G 

gain can not 
I  

be set, 
1 Decrease the 

load inertia 
rate. 

2 Recheck the 
acceleration/ 
deceleration 

i 

time 
constant. 

1 teplace the cable !. 
I teplace the motor ‘. 
1. Jse the proper 
Init. 

1 n ri 3: 3000rpm 
series 

Jsing the tester, check 
J, V and W connection 
:ables for short circuit. 

L. Using the tester, 
check the short cir- 
cuit of the case to 
the U, V or W phase 
cable on the termi- 
nal base. 

!. Using the tester and 
megger tester, check 
the insulation of 
the case of the U, V 
or W phase cable on 
the motor. 

Jsing the tester, mea- 
sure the resistance bet- 
leen the transistor 
lodule terminals. 

. . Investigate the 
peripheral device. 
(Check whether the 
1OOV class relay 
or valve is acti- 
vated or not.) 

2. Check whether dirt 
sticks to the cir- 

R 
t 
0 

R 

i 

eplace the 
ransistor module 
r unit. 

echeck the noise 
r esistance 
C ountermeasure. 
( Refer to item 
4-7.) 

C lean the circuit 

d" 
rinted board off 
irt. 

cuit printed board 
or not. I 

:orrect the wir- 
ng. 

'orrect if 
'rounded. 
replace the unit 
II: motor. 

Continued on the next paqe. 
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Alarm 
code Error/Alarm Cause Check Remedy 

1. Cable is impro- Connection when regener- Connect cables 
perly connected ative option is not pro- properly. 
on the terminal vided. 
block (TE2). 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- 

The voltage on speed. ant. 
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 

servo amplifier the terminal block (TE2) 
is broken. (approx. 3 minute after 

the charge lamp goes out). 
-Resistance between P @ 
and Co is approx. 13Q. 

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

IL35 Data trouble (DE) 

1. Check if electronic gear ratio 1. Reduce the electro 
is excessively high. nit gear ratio. 

Acceleration rate IS exces- 2. Check if acceleration time is 2. Prolong the accel- 
sively high. too short. eration time. 

3. Check if a relay or valve lo- 3. Remove the cause of 
cared near the amplifier is in interference (noises). 
operation. 

The parameter data 1. Check whether dirt, 1. Clean the card 
is broken. etc. sticks to the off dirt, and 

AL37 Parameter card or not. reset the 
error (PE) 2. Trially reset the parameter. 

parameter. 2. Replace the 
card and reset 
the parameter. 

. . . Conrinuea on tne next page. 
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Alarm 
code 

.\I.4 * 5 

-- 

Error/Alarm 

eat sink over- 
eat (OHF) 
The thermal 
protector on 
the cooling 
fin in the 
servo ampli- 
fier is 
activated. 

otor overheat 
3HM) 
The thermal 
protector 
integrated in 
the motor or 
generative 
option is 
activated. 

Cause 

1. Continuous output 
current of the 
servo amplifier 
is excessive dur- 
ing operation. 

2. Positioning 
(regeneration) 
frequency is 
high. 

3. Cooling is 
improper. 

4. Hunting results 
becuase of un- 
stable servo 
system. 

5. Electromagnetic 
brake is 
activated during 
operation. 

6. Thermal protec- 
tor is improper. 

1. The motor is 
overloaded. 

2. Cables are 
improperly con- 
nected on the 
terminal block 
(TEl). 

3. The motor or 
regenerative 
option is in- 
sufficiently 
cooled. 

4. Hunting results 
from the un- 
stable servo 
system. 

5. The thermal pro- 
tector integrated 
in the motor or 
regenerative 
option is defec- 
tive. 

---- -.- --._--__- 

‘-‘;)e,J .y 

1. Check the ef_'~~~-r.i~.rc 
torque (Ja sin;e 
indicating 1-z 1:*a) _ 

2. Measure the iii~t~r 

input current 
(Refer to Item i-2). 

3. Measure the tempcr- 
ature rise of the 
motor. 

4. Trially reduce the 
load. 

1. Trially reduce the 
acceleration/ 
deceleration fre- 
quency. 

2. Reduce the speed. 

1. Check whether the 
cooling fan in the 
servo amplifier runs 
or not. 

2. Check whether venti- 
lation is blocked or 
not. 

3. Check the internal 
temperature of the 
enclosed box. 
‘(OV to +550(z) 

- 
Refer to the alarm code 
aLl1-3. 

3heck operation of the 
electromagnetic brake. 

3heck whether it 
activates in the non- 
Loaded state or not. 

iefer to the alarm code 
45-l. 

ire the Gl and G2 on the 
zhermal block (TEl) con- 
lected to the thermal 
protector terminals of 
:he motor? 

:heck the ambient temper- 
atures of the motor and 
regenerative option. 
(0 to +4o"c) 
:heck whether the over 
lr similar is placed 
around to overheat the 
notor or not. 

iefer to the alarm code 
X.45-4. 

Jsing the testev'. r,hack 
the continuity between 
the thermal protector 
terminals in the motor 
and regenerative option. 

Continue 
- 55 - 

Remedy 

I. Reduce the 
load. 

E. Sncrease the 
capacity. 

7echeck the posi- 
cioning (regener- 
ntion) frequency. 

Cmprove cooling. 

tmprove the 
sequence. 

leplace the unit. 

:onnect the 
:ables properly. 

lun at an ambient 
Lemperature of 0 
.o +40-c. 

?eplace the 
notor. 
?eplace the re- 
Jenerative option. 



T Alarm 
code 

ALSO 

AL51 

Error/Alarm 

jverload 1 
[OL 1) 
Approx. 200% 
overload 
current flows 
continuously. 

Werload 2 
OL 2) 

Maximum cur- 
rent flows 
for several 
minutes. 

Cause 

1. Continuous out- 
put current of 
the servo 
amplifier is 
excessive dur- 
ing operation. 

2. It collides with 
the machine. 

3. Hunting results 
from the un- 
stable servo 
system. 

4. Wiring in the 
motor is impro- 
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 
is improper. 

I. It collides with 
the machine. 

2. Hunting results 
from the un- 
stable servo 
system. 

3. Wiring in the 
motor is impro- 
per. 
The terminals U, 
V and W of the 
servo amplifier 
do not match the 
terminals U, V 
and W of the 
motor. 

4. Detector signal 
is improper. 

5. The base cable 
voltage in the 
unit drops. 

Check 
-. 
Refer to the alarm code 
AL45-1. 

1. Check whehter the 
machine collides or 
not. 

2. Check whether the 
stroke end limit 
switch operates pro- 
perly or not. 

Refer to the alarm code 
AL45-4. 

Check the connection of 
U, V and W cables. 

1. Trially replace the 
cable. 

2. Trially replace the 
motor. 

Refer to the alarm code 
4L50-2. 

Refer to the alarm code 
AL45-4. 

Refer to the alarm code 
AL50-4. 

Refer to the alarm code 
4L50-5. 

ts the charge lamp lit? 

Continua 

Remedy I 

1. Recheck the 
operation 
pattern. 

2. Replace the 
limit switch. 

Connect the 
cables properly. 

1. Replace the 
cable. 

2. Replace the 
motor. 

Replace the unit. 

on tne nexr 
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Alarm 
code Error/Alarm Cause Check Remedy 

1. Acceleration/ Trially increases the ac- Elongate the 
deceleration celeration/deceleration acceleration/ 
time constant is time constant. deceleration time 
excessively 
short. 'The acceleration/ ' constant. 

deceleration time which 
can follow up the motor 
can be calculated 
through the formulas 

Excessive error (4-10) and (4-U). 

(EEX) Calculate the time for 
check. 

'The number of I 

AL52 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. I PGN is set to be value set at PGN. value. 
excessively low. 

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

5. The base cable Refer to the alarm code 
voltage in the AL51-5. 
unit drops. _. 

1. 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 ' block. initial state, 

opened between and reset the 

;\L55 B and R termi- system. 
nals on the 
terminal block 2. Contactor (MC) 1. Check continuity bet- Replace the unit. 

because of in the unit is ween the contactor 

emergency stop contacted impro- contacts. 
or similar. perly. 

/ 2. Is excessive impact 
applied to the 
servo amplifier? 
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7-2 Troubleshooting 

If trouble occurs with the servo motor or amplifier, find 
the cause and remedy in accordance with the following chart: 

(1) Motor does not start. 

Check main circuit. 0 Check that servo amplifier power NFB 
is closed. 

. . . When power is not on, LED read- 
out does not turn on. 

0 Check connection between motor and 
amplifier for phase sequence(U,V,W). 

. . . Motor does not start if connec- 
tion is not correc. 

I Check LED readout. c 0 Check that display Ird] appears 
when "servo ON".signal is given. 

0 Check setting of parameter No.01 

played by readout ("current alarm"). 

For positioning control only 

i 

0 Check that 1 Ref. PPS 1 is correct . . . . 
. . . I f  not, check control unit and 
signal circuit. 

0 If  LCumulative reference pulses 1 are 
excessive, excess error may cause 
alarm (alarm No.52). 

I Use stroke end limit switch, etc. to ~~~~~ 
connect both LSP and LSN (CNl) to SG 

Speed control 
or torque control 

I f  both D13 and D14 are not connected 
or connected to SG at the same time, 
motor does not start. 

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

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

Servo amplifier is 
defective. - 58 - 
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I I 1 , 

1 detector. 
1 Check signal from Check phase and waveform of feedback 

signal from detector. 
(Check pins: A,B,Z,U,V,W) 1 

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

inertia too 
0 Decrease loao 

inertia. 
0 Increase motor 

capacity. 

No 

I 

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

No 

I 

0 Reduce load 

0 Increase motor 
capacity. 

NO 

I 

c I 

Improve mechanism. ) 
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; - (3) Positioning is inaccurate. 

ositioning is 

Amount of error _ 
is always same. 

Check parameter setting (02, 03). 

Check positioning program. 
0 Are programmed data correct? 

-) 0 Is program suitable for machine system? 
0 Is error compensation set properly? 

1 
Error occurs fre- 
quency under the 
same operating 
conditions. 

) Check positioning pro- 
gram. 

Error occurs Check noise protection. 
irregularly. . . 

Check phase and wave form Check noise protection. 
-D of reference pulse signal - Check external refer- 

(Check pins: PP, NP). ence signal source. 

Check phase and wave form 
- of feedback signal from 

Improve noise protec- 
- tion. 

detector 
(Check pins: A,B,Z,U,V,W 

Prolong dwell time 
(deceleration time) 
Reduct load inertia. 

Is proportional 
YC?S 

Deselect proportional control 
- (PC) mode. 

selected? Accurate stop cannot be 
achieved in PC mode. 

L 

Select PC mode. Check load conditions. 

<:, 
e 

capacity. 
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(4) Home position is floating. 

NO D Chattering or malfunction 
1 * of proximity switch 

o Z-phase signal from detec- 
tor is not normal. 

o Creeping speed is too low. 

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

v  
Check proximity 
dog active 
lenqth. 

1 

0 Decrease home return speed. 
o Increase proximity dog 

active length. 

Yes 

i 
Check if signal 
is accompanied - 
with noise. 

Check waveform of Z-phase 
-) signal from detector. 

Check noise protection. 
If  noise protection is in good 

it is likely that 
detector is defective. 

L 

-4 Check if "clear" signal 
is accompanied with noise. 

I NO 
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8. MAINTENANCE AND INSPECTION 

8.1 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 instantaneous 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)? 
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(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? 

Does voltage regulation change remarkably during 
operation? 

8-2 Voltage and current measurement 

(1) Motor voltage measurement servo 
amplifier 

Voltage output from the 

servo amplifier is under 
PWM control and there- 

(15W or more) 

fore has pulse waveform. 
To measure this type of 1 kR __ 

1 PF” 

voltage accurately, use 
Non-polarity + 

a filter circuit shown 

to the right and a 

capacitor 
Voltmeter 

rectifier type voltmeter. 

(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. 
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(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. 

8-3 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 requires no 

periodic maintenance. 
It is recommended to check for sound 

from time to time. 
level and vibration 

(1) Cautions 

When inspection is made under live condition, pay atten- 
tion to the cautions described in para. 8.1 and 8.2. 

(2) Inspection points 

a. 

b. 
C. 

d. 

e. 

f. 

h. 

Check if dust deposit is found in the servo ampli- 

fier and clean, if necessary. 
Check terminal screws for looseness and retighten. 

Check if any component is defective or damaged 

(discoloration due to overheat, open circuit, etc.). 

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

or buzzer. 

Check cooling fan for operation. 
Check that motor bearings, brake, etc. do not gener- 
ate abnormal sound. 

Check cables (particularly, detector cable) for 

condition. 
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(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 room). 

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 bottom 

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 (various 

capacitometers are available in the market). 
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(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 ZO,OOO-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 

Cooling fan 2-3 years 

Replacement, etc. 

Replace (if judged necessary in 
check) 

Smoothing capaci- 
tor 

Relays 

5 years 
. Replace (if judged necessary in 

check) 

Check and determine. 

Motor bearinos I - I Check and determine. I 
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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 

-15OC 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. If long storage is inevitable, store it with 
the following caution. 

a. Store it in clean and dry location. 

Storage temperature Storage humidity 

-2OOC to +65OC 90% RH or less 

Notes: 

1. 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. 
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8-5 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. 

0 1 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 lit 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. 

0 2 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 

button and alarm and setting of 
DOWN switch parameter. 

RF81 
(Refer to the Chapter 5) 

SET 

SW-5 It is turned on to set the 

1 OFF special parameter and check 
the maintenance parameter. 

SW-5 
2to4 OFF Maker setting purpose 

RF08 
(RF18) CSl 0 Maker setting purpose 
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@ 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 52 thru 57 are located on the printed cir- 

cuit board RF81, and CPl is located on RF08 and RF18. 
For pin locations, refer to Fig. 7-l. 

Table 8-l Check pin list 

lklmina 
name 

52 

Signa: 
name 

IU 
IV 

AG 

Ground 
terminal 

J2(AG) 

Control ground 

The waveform is different 
depending on the load, etc. 

IU/IV 

Signal, content and waveform 

Motor U-phase current 
Motor V-phase current 

32 - 2.8 

33 2 

52 3 3.5 3.5 

53 3 

Continued on the next page. 
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name 

54 

signal 
name 

A 
B 

Z 

U 
V 
w 

;round 
terminal 

3elow the 
right of 
the stud 

3elow the 
right of 
-he stud 

Signal, content and waveform 

Encoder Phase A 
Encoder Phase B 

Encoder Phase Z 

CCW revolution viewed from the 
load shaft of the motor. 

‘7 
one pulse per 
motor revolution 

N: Motor revolu- 
tion [r/mid 

Encoder : 3000pulse/rev 

a. b. c. d=aT&iT 

To=T-3T 

Encoder Phase U 
Encoder Phase V 
Encoder Phase W 

CCW revolution viewed from the 
load shaft of the motor. 

e I g,h i k 

I i r-l 
Y 

1 T=& 

N: Motor reVOlU- 

w -- 1 J I 
One motor 
revolution 1 

tion [r/mini 1 . e.f*g.h.I.k=dTItz 

4 ,- : 

Continued 
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l~rminal Signal Ground 
name name terminal Signal, content and waveform 

UP U phase, PWM output P side 
55 UN Below the U phase, PWM output N side 

:;;:"ZZ 
VP V phase, PWM output P side 
VN V phase, PWM output N side 
WP W phase, PWM output P side. 
WN W phase, PWM output N side 

IJ When servo is locked, 

T S444psec 

UP 
- 

-IZ- 16~ 

-0-I.5v 

UN I J 

5G Analog ground 
56 OR J6(5G) Regenerative transister off signal 

]I 

--0.5-5.5v 

-o.s- I v 

D;. EyoF; 

P5 +5V (4.75 to 5.25V) 
57 5G J7(5G) Control ground 

P15 +15V (14.25 to 15.75V) 
N15 -15V (-14.25 to -15.75V) 

15G Control ground 
57 

AN 
J7(15G) 

Analog check terminal 

Continued on the next page. 
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r&ninal Signal Ground 
name name terminal Signal, content and waveform 

VC 0 Speed command input signal: 

+4.4V/rated revolution speed 
CPl LG @ for forward revolution (CCW) 

Q for reverse revoltuion(CW) 
TLP 0 Torque limit command input signal@ : 

Reverse revolution powering and 
Forward revolution regeneration 

+.5V/maximum torque 
0 In torque control mode, this signal indicate torque 

command +4V/maximumtorque 

TLN ' 0 Torque limit command input signal@ : 

Forward revolution powering and 
reverse revolution regeneration 

.-SV/maximum torque 

MO 0 Monitor output signal: 
faV/rated revolution speed or 
maximum torque 
Forward or reverse powering and 
forward revolution regeneration 
torque for @ 
Reverse or forward powering and 
reverse revolution regeneration 
torque for @ 

Full scale: ?lOV 

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 

PZ o Encoder Phase Z 1 
printed circuit board 
RF08 or RF18 

LG o Control ground 

SG 0 Contact point input signal common 
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@ Layout on the printed circuit board 

When replacing the 
'printed circuit board, 
press it in sufficiently 7 
until the connector 
guide protrudes 
slightly. 

Maker setting 
purpose \ 

Trouble contact 
output 

For position pulse 
\ 

series input mter- 
face type switch, 
Differential 
and DIN 
Open collector 
OCP and OCN insta 
(Factory-installed) 
at delivery 

- 

i 
7 

/ , I 
I , I I I I 

I 

. 

R‘ 

Transistor array 
(MS45303 or H54523P) 
for digital output 
(DO-11 

/ 

J7 

Lower right of stud LO 0 
(Check pin ground) 

sold 

-y 
EM0 '/ 

Et?2 

CNI 1 I CN3 

/ 

Charge lamp 
/ 

Note: 

Spare short pin 

RFOE(0.2kW to 5.0kW) 
RF18(7.0kW) 

/ 

Upper-side printed 
circuit board RFBI 

*PC board 1s not cornpaw 
ble with other PC board 
eve" when they have the 
fame model No If the ser- 
vo amplifiers m which the 
P.C. boards are used differ 
from each to other in mod- 
el No. 

/State and slam 
display 

Parameter setting 

bm on SWS-1 to sat 
;pecial parameter or 
:o verify maintenance 
mrsmeters. 
,Factory-sat to be) 
‘bff at delivery. 
1 The black mark cepre- 

scats that the switch 
is off at delivery. 

?I Maker setting purpose 

/ 

8-l Layout on the printed circuit board 

1. The short pins in the m section are 
factory-installed at delivery. 

2. 52, 54 thru 57 and CPl represent the 
check pins. 
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9. INPUT/OUTPUT TERMINALS 

9-1 Description of terminals 

(1) Servo amplifier terminals 

Table 9-l Input/output terminal list 

Terminal Symbol Connector 
pin No. Description I/O Mode 

AC power 
Connect to commercial power 

supply 
R,S,T supply (200V/50Hz or 2001 

220V/60Hz). 

When external emergency stop 
circuit is used, disconnect 

Emergency B internal jumper (between 
stop terminals B and R, red wire) 

TEl and connect the circuit to 
this terminal. 

Servo Connect to motor terminals 
amplifier u,v,w (U,V,W . . . phase sequence 
output may not be changed). 

Motor 
protec- Gl,G2 Connect to motor thermal 

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 TE2 bar, and connect the dis- 
generative charge resistor to P and C. 
brake Be sure to connect the 
(option) standard regenerative unit 

(MR-RB51) in case of the 
7.0kW type. 

Error 
alarm 
output 

If a protective function 
is activated and transis- 
tor base current is shut 

ACB, off, circuit ACB-ACC 
TE3 opens. ACC (Contact capacity: AC230V 

0.3A, DC30V 0.3A, 
resistor load, normal- 
close) 

Continued on the next page. 

- 75 - 



Terminal Symbol Connector 
pin No. Description I/O Mode 

0 Grounded together with 
motor at one point. 

Connected to ground (inter- 
nally connected to neutral 

Ground + point of power filter, and 
chassis). 
o Surely grounded together 

with motor ground at one 
point. 

Servo system start signal 
terminal. 

Servo ON SON 9 When this terminal is con- DI-1 P,E 
netted to SG, dynamic 
brake becomes inactive and' 
servo system becomes .ready 
for operation. 

External torque limit 
signal terminal 
When this terminal is 
connected to SG, motor 

External 
torque is clamped at the 

torque TL 10 lelvel (max. current flOV) 
set by torque limit signal DI-1 

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

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

Propor- proportional-integral mode 

tional PC 11 to proportional mode. 
When it is desirous to 

DI-1 
contol minimize hum of energized 

motor held still in posi- 
tion, the signal is turned 
on. 

Reset RES 
The amplifier can be reset 

12 by connecting this terminal DI-1 
to SG for 5Omsec or longer. 

Continued on the next 
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Terminal Symbol Connector 
-in ?Jn Description 
PA*, L.“. 

When this terminal is not connected 
to SC, moter forward operation can- 
not be started. 

Forward 
However, motor can be run in re- 

stroke LSP 24 verse direction. DI-1 

end 
For forward operation, use a stroke 
end limit switch and short-circuit LSP 
and SG. 
The function is invalid during torque 
control operation. 

Reverse 
stroke 
end 

LSN 

When this terminal is not connected 
to SG, moter reverse operation can- 
not be started, but motor can be 
started in forward direction. 

25 For reverse operation, use a stroke DI-1 
end limit switch and short-circuit 
LSN and SG. 
The function is invalid during torque 
control operation. 

When this terminal is 
Clear connected to SG, position 

( Counter) CR 27 control counter is reset. DI-1 P 
reset Assure a pulse width of 

1Oms 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 ~1 
speed mode, or motor speed reaches 
signal about ?15% of reference 

speed in speed control mode. 

Torque 
limit 
" ON " / 
speed 
limit 
18 ON ,I 

TLC 

When mtoor torque. reaches 
torque clamp range, signal 
from this terminal turns on 
in position or speed control 

44 mode. When motor speed DQ-1 
reaches speed clamp range; 
signal from this terminal 
turns on in torque control 
mode. 

1 .* -7--LL _-___ L ____ uontinuea on tne next pdye. 
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Terminal Symbol Connector Description pin No. I/O Mcde 

Creeping Signal from this terminal 
speed ZSP 45 turns on when motor speed DO-l 
detect goes down below 50 r/min. 

When this terminal is con- 
nected to SG, control mode 

Control changes from position cont- 
mode DIO 23 rol to speed control, or DI-1 
select speed control to torque 

control (see Table 6.5, 
parameter No.01). 

When this terminal is con- 
Speed I DIl 42 netted to SG, motor can be DI-1 S,C 
select operated at speed set by 

parameter SCl. 

When D12 is connected to 
SG, motor can be operated 
at speed set by parameter 
sc2. 
When DIl and D12 are con- 

Speed II D12 43 netted to SG, motor can be 
select operated at speed set by DI-1 S,C 

parameter SC3. 
When external speed refer- 
ence signal is used to 
control motor, disconnect 
DIl and D12 from SG. 

Forward When D13 is connected to 

start D13 28 SG in speed control mode, DI-1 S,C 
signal motor forward operation 

starts. 

Motor reverse operation 
starts when D14 is con- 
nected to SG. When D13 
and D14 are disconnected 
from SG, motor is stopped 

Reverse and held stopped. 
start D14 29 In torque.control mode, DI-1 S,C 
signal. 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. 

Continued on the next page 
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Terminal Symbol Connector 
pin No. Description I/O Mode 

Interface driver power sup- 
ply at about 24VDC is out- 

Driver put. 
power VDD 46,47 Allowable maximum current: 

supply 200mA (total current to 
control unit and 
relays should be 
less than 200mA) 

Common SG 

Input contact signal common 
13,14, terminal 
26,30 It is not connected to 

internal control circuit 
common. 

Forward Used to input forward pulse 
pulse PP 18 train from pulse train 

generator (MR-PO, AD71, DI-2 P 
train 

etc.). 

PG 
Used to input forward 

17 pulse train differential 
signal. 

Reverse Use to input reverse pulse DI-2 P 
pulse NP 16 train from pulse train 
train generator (MR-PO, AD71, 

etc.). 

NG 15 Used. to input reverse pulse 
train differential signal. 

Pulse 
train 
common 

LG 4,5 Pulse train common terminal. 

speed 
refer- 
3nce 
signal 

vc 

Speed reference signal 0 
to +lOVDC is input. 
Motor rotates at rated 
speed when signal is at Ana- 

33 flOV. 
Input resistance: 

gz s,c 

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

continuea on tne next page. 
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Terminal Symbol hmector 
pin No. Description I/O Mode 

This -signal is used in for- 
ward regenerative braking 

External 
and reverse run (0 to 
+lOVDC). Ana- 

torque 
limit TLAP 35 When signal is +lOVDC and log s,c . 

signal(+) 
TL (external torque limit) in- 
is on, torque is clamped at Put 
the maximum current. 
Input resistance: 

10 to 12kohm 

This signal is used in 
reverse regenerative brak- 
ing and forward run (0 to 

External 
-1OVDC). 
Input resistance: Ana- 

torque 
limit TLAN 38 10 to 12kohm 

signal(-) 
Not used in torque cont- 

yg s,c 

rol-mode. Put 
In torque control mode, 
torque signal ranging from 
OV to f8VDC is input. 

Either motor speed or 
torque can be monitored. Ana- 

Monitor MO 40 Max. +lOV, 1mA (+8V at log 
rated speed, or +8V at 
max. torque) 

This power supply can be 
used for speed reference 

DC power signal power supply 
supply 

P15R 1 (fl5VDC). 
Allowable max. current: 

3omA 

This power supply can be 
used for speed reference 

N15R 2 signal power supply 
(-15VDC). 

Allowable max. current: 
3omA 

Control signal common 
terminal 

Control 15G 35,36, It is not connected 
39,41 internally to SG, but 

connected to pulse train 
common (LG). - _. _ Continued on the next 
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Terminal Symbol Connector 
pin No. Description I/O‘Mode 

Shield SD 
One end of wire shielding 

6,37 braid is connected to this 
terminal. 

For LA, LAR, LB and LBR, 
one revolution of motor 
causes output of 3000 
pulses. 

Encoder LA 21 For LZ and LZR, one revo- Do-2 
output LAR 22 lution of motor causes 

(Differ- LB 19 
ential 

output of 1 pulse. 
LBR 20 During motor forward 

line LZ 7 
driver 

rotation, phase of LA 
LZR 8 

type 1 
advances IT/~ from phase of 
LB. 
Division of l/l, l/2 or l/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. M>-2 
output FPB 31 For OP, one revolution of 

(Open OP 50 
collec- 

motor causes output of 1 
pulse. 

tor During motor forward rota- 
type) tion, phase of FPA advances 

?'f/2 from phase of FPB. 
Division of l/l, l/2 or l/4 
is made possible by setting 
the parameter. 

Pulse Control signal common ter- 
train LG 4, 5 minal 
common It is not connected to SG. 

Detector 
signal 

[Eq Connected to motor detector. 

Note: "P", I'S" and "C" in the mode column stand for "position" 
control, "Speed" control and "Torque" control respec- 
tively. 
Other terminals are common to "P", "S" and "C". 
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9-2 Input/output interface 

Table 9-2 Input/output interface 

Input interface (DI-1) Output interface (DO-l) 

Use miniature relay or open Lamp, relay or photocoupler can 
collector transistor for signal. be driven. 

DC 24 V. IOrnA 
A tz4v 

& 

,~~~~;;~~;~q--%$ 

2.2 Wl 
SW Note: 

SG *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) 

l +5V level *Differential *Open collec- *Differential 
Threshold receiver tor driver 
level: Output current: Output cur- 
About 2.5V Max. 5omA rent: 

Max. 35mA 

++$f Mlxgz y$- 

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

( 
Factory-set 
at delivery 1 

1nsta1- 
lation 

Instal- 
lation 
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9-3 Control signals and operation modes 

@ 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 torque limit, 
turn on TL (external torque limit) signal. 

Pay attention to polarity of TLAP and TLAN. 

Torque limit signal 
Signal Signal voltage 

Operation mode 

TLAP Fwd reg. +0.05 to +1ov brake Rev run 

I TLAN I -0.05 to -lOV Fwd run I I 
Rev reg. 
brake I 

0 2 Monitor 

Relationship between speed or torque monitor output 
and operation mode is as listed below. 

Monitor - 
Operation mode 

@ output 0 output 
+8V output 

Speed Forward Reverse Rated speed 

Torque Rev run Fwd run Max. torque 

0 3 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. 
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ig Speed selection 

Relationship between speed range select signal (DIl, 

D12) and external speed reference signal in speed 

control or torque control operation is listed below. 

Speed reference DIl D12 

1st speed (Xl) ON OFF 
Speed set 
by 2nd speed (SC2) OFF ON 
parameter - 

3rd speed (SC3) ON ON 

External speed reference(K) OFF OFF 

0 5 Torque type selection 

Relationship between combination of forward/reverse 

start signal (DI3, D14) and torque control signal 

(TLAP) , and torque type in torque control operation 

is listed below. 

Torque reference Operation mode 
TLAP polarity D13 ON D14 ON 

@ plus ( Rev run 1 Fwd run 1 

0 minus Fwd run Rev run 
I 
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10. DISPLAY AND PARAMETER LIST 

10-l Operation status monitor 

During operation, variables listed below can be displayed 
for monitor. 

Desired variable can be selected even during operation 
by pressing 1-1 or -1 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-l Status monitor display list 

Name Range/unit Description 
bol (display example) 

Amount of motor rotation is 
displayed in terms of pulses. 
(3000 x 4 = 12.000 pulses/rev) 
If cumulative pulses exceed 
999999, count returns to "0". 

Cumulative 
feedback 
pulses 

-999999 pulses When "SET" button is pressed, 
to the readout is reset to "0". 
999999 pulses For reverse rotation, all dis- 

played numerals are accompanied 
with decimal point. 

@.@J3l3&J%j mo7 pJmJ#jpJ 

( 
Reverse 
rotation 1 (Forward 

rotation 1 

Motor speed is displayed. 

Motor 
speed 

For reverse rotation, symbol 
-2000 r/min to (-) is placed at head of 

r 
2000 r/min, or numerals. 
-3000 r/min to 
3000 r/min jil-l2l0l0l0] '+mIm ,'ilTl-mmi 

( 
Reverse 
rotation ) ( 

Forward ) 
rotation 

Continued on the next page. 
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Name SF 
bol Range/unit Description 

(display example) 
Remaining pulses are displayed. 

For reverse rotation, all dis- 
-99999 pulses Remaining R to played numerals are accom- 

pulses 99999 pulses 
panied with decimal point. 

ljs.lgDm~nj [iyl--rm~ m9mrqgg 

(Reverse 
rotation 1 1 Forward ) 

rotation 

Input positioning reference 
pulses are displayed. 
Value not subjected to pulse 
multiplication (CMX/CDV) is 
displayed. Pulse count may 
not meet cumulative feedback 
pulses. 

Cumulative -99999 pulses When count exceeds 99999, it 
reference P to returns to '0". 

pulses 99999 pulses The readout can be reset to 
"0" by pressing "SET" button. 

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

!m iPI I I I IO] PrGmj 

( 
Reverse Forward 
rotation 1 ( rotation 1 

Input positioning reference 
pulse train frequency is dis- 
played. 
Unit is KPPS when decimal 
point is used, and PPS when 

Reference 
decimal point is not used. 

pulse PA -4OOkpps to Value not subjected to pulse 

train 400kpps multiplication is displayed. 

frequency For reverse rotation, symbol 
(-1 is placed at head of 
numerals. 

;PIAl-14lOlOj p%Yl-3i-ToTdi F-J 
(Reverse (Forward (Forward 
rotation rotation rotation 
400kpps) 1OOpps) 400kpps) 

Continued on the next page. 
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Name 

Speed 
reference 
signal 
voltage 

Reverse 
torque 
limit 
signal 
voltage 

Forward 
torque 
limit 
signal 
voltage 

Regener- 
ative 
load 
ratio 

Load 
ratio 

Peak 
load 
ratio 

SF- 
bol 

F 

UP 

Un 

Ld 

JA 

Jb 

Range/unit 

0 to +1ov 

0 to 1ov 

0 to -lov 

0 to 100% 

5 to about 
400% 

0 to 100% 

-_-_.- . -.. _-----_ 
Description 

(display example) 
Speed reference signal (speed 
limit) voltage is displayed. 
It is 1OV at full range. 

p] y~JpJQ~q; ! rrlxrT!! FTTMl 

( 
Reverse 

1 ( 
Forward 

rotation rotation 1 
.-I_-- 

Reverse torque limit signal 
voltage is displayed. 

Forward torque limit signal 
voltage is displayed. 

[ulimmm 

Regenerative brake load is 
displayed in terms of percent- 
age to permissive regenerative 
brake duty. 
It depends on whether optional 
discharge resistor is used or 
not (parameter 1 should be set 
properly). 

[LIdI I-1 IOlOj 

Continuous and effective load 
torque is displayed. 

tJIAl.lllOlO] 

Peak torque during acceleration 
or deceleration is displayed 
in %. 

The maximum motor torque is 
assumed 100%. 

mbl IllOlO] 

Continued on the next page. 
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10-2 Diagnosis indication 

This display mode is selected to check external control 

sequence. 

Table 10-2 Diagnosis display list 

Name 

Control 
sequence 

Display Description 

The system is not ready for 

appears during 
after or before 

servo ON, or during alarming. 

.The system is ready for opera- 
tion. 
This display appears when 
initialization is completed 
after the power is turned on, 
indicating that operation can 
be started. 

Status (ON or OFF) of external 
input or output signal is dis- 
played. 
Upper vertical line of each 
LED segment corresponds to 

External 
I/O 
signals 

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. 

Software 
version 

For manufacturer's control 
LhDR’ - DATA- 

Continued on the next page. 
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Name 

Current 
alarm 

Display 

‘-AI)RJL--- DAI’A- 

Description 

Current alarm is displayed by 
code No. 
If alarm occurs, priority is 
given to alarm display. 

Parameter 
error 

When parameter data was 
destroyed and protective func- 
tion tripped (error tide No. 
331, its parameter is dis- 

LADR-l- L)A.l’r\- 
In the example shown to the 
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 

I Alarm 
history 

1 

Display Description 

- 89 - 

Current alarm and maximum 9 past alarms 
can be displayed in alarm code No. 
In the example shown to the left, the 
alarm immediately before the current 
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 

No. Abbr . Description Control Initial 
mode settinq Unit Range 

Servo loop (control mode) selection: 

Servo loop (control mode) can be selected and optional 
discharge resistor unit can be used. 

ppp?-pJ 

01 STY 

-II 

1 

00: Positioning (pulse train) 0000 
01: Positioning (pulse train)/speed 

(analog, 3 speeds) 
02: Speed (analog, 3 speeds) 
03: Speed (analog, 3 speeds)/torque 

(analog) Before operation, first 
04: Torque (analog) set this. 

00: Without optional discharge resistor 
This parameter is put 

unit for regenerative brake 
into action by turning 

01: With optional discharge- resistor unit 
off the power supply 

for regenerative brake 
once and resupplying 

02: Regenerative option (MR-RBSO) is used. 
the power. 

Regenerative option (MR-RB51) is used. 
03 : Discharge reslstor option unit (MR-RB100 or MR-RBlOl) IS used. 

02 CMX Reference pulse multiplication (numerator): P 1 1 to 
Input reference pulses are multiplied. 9999 

Reference pulse multiplication (denominator): 
Input reference pulses are divided. 

Ex.: Reference pulses e 

03 CDV Input CMX Positioning reference P 1 1 to 
c t 9999 

fl CDV 
fz=f1 x ;;; 

CMX Note: - CDV should be larger than $, but smaller 

than 50. 

In-position zone: 
D4 INP Zone or range in.which in-position signal is output P 100 Pulse i,tt 

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 
of2000r/mm 

I5 PGN 21 ) p l 25 rzz5k0 l 

ContinuLd on the next page. 
I 
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-- 
Range 

20 to 
2000 

1 to 
1000 

lnitia 
jettin 

100 

20 

100 

_.- 
Contrc 
mcde 

prs 

Jnll Cescription 
_ ______ __- _---.---- -_------ -.- 

Speed contrcl gain: 

Speed c;jntrol gair is set. 
The larger the gain. t.'na faster .is rr.0 rcs~:;.!~se 
Note, iiowe’:er , that excess gain c.s,ses large vl!,ra- 

,:-. 

tion or hum to motor. 
For settlr.7, refer t:s the table below. Set 

for 
JLIJM 2 -7 1 

'3 b i,:;>; 

--- 

JL/JM 

--.7 

Speed integral compf nsation: 

Time constant fcr speed lntsgril .zcm~cnsat~or, is set. 

~---- .-. 

Speed reference (1) 

1st speed range tsijeed reference or speed limit) of 
internal 3-speed setting is selected. 

nsec 

- 

-/mir 

P,S 

SIC 
3 to 
5000 

Speed reference (2) 
2nd speed range (speed reference or speed limit) of 
internal 3-speed setting is selected. 

3 to 
5000 ./mir 1000 

2000 

s,c 

s,c 

s 

Speed reference (3) 

3rd speed range (speed reference of speed limit) of 
internal 3-speed setting is selected. 

3 to 
5000 ./mix 

Acceleration/deceleration time constant: 

Time for acceleration 
to rated speed speci- 
fied by speed reference 
signal (internal 3-e 
speed setting or exter- 
nal signal) 1s set. 

10 
aset 

3 to 
5000 

-- 

3 to 
2000 

STC 0 

Torque filter time constant: 

When all-pass filter is inserted to provide delay 
for torque reference? time constant is set. 

I 

12 : TTC 

I 

j 
/ 

10 
nsec stc 

-- 
Contlr 

0 

i on t 
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NO. Abbr Description 

13 

14 

15 

- 

16 

24 

- 

vco 

TPO 

TN0 

MOO 

DMD 

VC offset: 
Offset is specified for speed reference analog signal 
Set so that servo motor does not rotate with speed 
reference set at zero. 

TLAP offset: 
Offset is specified for reverse torque limit analog 
signal. 

TLAN offset: 
Offset is specified for forward torque limit analog 
signal. 

MO offset: 
Offset is specified for monitor output. 

Display mode: 

EELI 
-7, (Status display immediate1.y after power is 

turned on.) 
0: Positioning control 

. . . Cumulative reference pulses 
Speed control . . . . . Rev./min. 
Torque control . . . . Operating torque 

1: Cumulative feedback pulses 
2: Speed rpm 
.3: Remaining pulses 
4: Cumulative reference pulses 
5: Reference pulse frequency 
6: Speed reference signal voltage(analog) 
7: Reverse torque limit signal voltage 
8: Forward torque limit signal voltage 
9: Regenerative brake load 
A: Operating torque 
B: Peak torque 

AtMonitor mode selection) 
0: Speed monitor (i output) 
1: Torque monitor (* output) *l 
2: Speed monitor (+ output) 
3: Torque monitor (+ output) *l 
4: Current output (? output) *l, *2 

*1: Torque control mode (8V output for maximum torque) 
In the torque control mode, the maximum output 
(WI) is linked with the value set in the parameter, 
This is applicable for the function-enhanced type 
produced from August, 1988. 

l 2: Used as the output of the standard shaft of the 
multi-operation. 

Contra 
mode 

C 

s,c 

Initia 
settin 

0000 

- 
Inii 

mv 

- 

mv 

mv 

- 

mv 

to 
999 

ex. 
eci- 
la1 
et- 
ing 
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10-S Special pardinat2r ciat.2 

No . Abbr. 

25 

Table 10-S Speci.a.i p& :;ar;;e.t.e:: data 

-- ---. . -_-__- 
Descript;;n 1 

Maker setting purpose 

26 
- 

27 
- 

28 

Maker setting purpose 
--- 

Maker setting purpose 

Maker setting purpose 

29 
- 

30 VCM 

Maker setting purpose 
.I__---- ---.- 

Revolution speed for 1OV command: 
The revolution speed for 1OV ccmmand is set. 

---- 

31 VDC 

32 
- 

Speed proportional control gain: 
The proportional gain near the stop of the 
speed loop is set. 
1000 is set for ordinary proportionali I 
integral control. As the value is s!nai.ler, 
the proportional lontrol range is wider. 
Approx. 980 is ordinarily used. 

- --- 

Maker setting purpose 

33 TLL 

Torque limit value: 
Set at maximum torque = 100 as described in the 
catalog. 
When the external control limit is effective, 1 
torque is limited at either low level. 
When the peak torque of the speed reducer is 
limited, the torque limit is set to be low. 

Torque control command full scale value: 
In the torque control mode, the level of the 
generated torque outputted at the TALP input 
level f8V is set. 
For example, if the parameter is set at SO%, 
the output torque becomes (maximum torque)/2 
when TLAP is made BV., 

-- 

4 Maker setting purpose 

5 

36 
- 

Maker setting purpose 
_______ 

Spare 

----- 

38 VCG 

VC full scale value switch: 
0: lOV/rated revolution speed 
1: bV/rated revolution speed 
To gain the rated revolution speed at 6V with 
the external speed command (VC), set 1 at the 
parameter. 

39 

Encoder output division rate: 
0: l/l 
1: l/2 division 
2: l/4 division I 
The number of pulses per revolution of the ( 
motor for the encoder output (open collector 
type) is set. A division rate of l/l corre- 
sponds to 3000 pulses/rev. 

40 Maker setting purpose 

41 
to 
48 - 

Spare 
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,OOi 
- 

nitia 
ettinl 

0000 

Range Special 

Special 

65 

256 

fmil 

?,S 980 

50 

100 

- 

?,S 

1 to 
100 % 

C 

- 

-- 

- 

- 

210 

600 

S 

- 

?rS, 7 

0 1, 1 

0 1, 1, 2 

0 



10-6 Parameter setting value entry table 

Before operation, set the parameters according to the 
operation purpose and specifications. As shown in the 

Table 10-6, there 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 
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Table 10-6 Parameter setting value entry table 

LOOP User sett- Unit in value =r- pulse 

- 
No 

- 
‘01 
02 

03 

04 
- 
05 
06 
07 
08 

- 
09 
10 
11 

12 
- 
13 
14 
15 
16 

- 
17 
24 

- 
25 
26 
27 
28 

- 
29 
30 
31 
32 

- 
33 

34 
35 - 
36 
37 
38 
39 
40 
- 
41 
42 
43 
:o 
- 
49 
50 

52 
53 
54 

55 
56 
64 
- 

Initial 
setting 

0000 
1 

1 

100 

25 
100 

20 
100 

Dlvisiol 

l----- 
Abbr. Description 

STY Servo loop type 
CMX Command pulse multiplication 

numerator Elec- 
tronic 

CDV Command pulse multiplication 
denominator 

gear 

INP In-position range 

PGN Position loop gain 
VGN Speed loop gain 
VIC Speed integral dompensation 
SC1 Speed command (1) 

SC2 Speed command (2) 
SC3 Speed command (3) 
STC Speed acceleration/deceleration 

I 

*  

*  

L 

‘. 

P 

P 

P 

P 
p,s 
p,s 
s,c 

jet -1 

-I- 

nsec 
r/min 

s,c 
s,c 

S 

s,c 

S 
C 
C 

s,c 

r/min 
r/min 
Lclnsec 

Lomsec 

mV 
mV 
mV 
mV 

/ 

1000 
2000 

0 

0000 

0000 
0 

0000 
65 

User 
para- 
meter 

ii,i:iiif'r time constant 

TLAN offset 
MO offset 

(Spare) 

Indication mode 
(Initial state display setting) 

TTC 

vco 

TPO 
TN0 
MOO 

DMD 

1 

i 

VCM 
VDC 

I- I 

// 

4 

Maker setting purpose 

256 
2000 

980 
50 

100 

210 
600 

0 
0 
0 

S 

p,s 
p,s,c 

pts 

C 

r/min 1OV command revolution speed 
Speed proportional control 
Maker setting purpose 

Torque limit value (internal) 
[max. torque 100%) 

TLL 
jpeclal 
?ara- 
neter 

Torque command full scale value 
Maker setting purpose 

(Spare) 

VC full scale value switch 
Encoder output division rate 
Maker setting purpose 

Maker setting purpose 
Maker setting purpose 

(Spare) 

S 
p,s,c 

VCG 
ENR 

/ 
/ 

L 
/ 

/ 

I- O 
*** 

024/2048 
2 0 4 8 

.28/200/ 
256/512 
256/512 

5 
0 

I 

I 
I b lalnte- 

lance 
,ara- 
leter 

Maker setting purpose 

(Spare) 

E 
" 

To set the * marked par&meter, 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 control and C is for torque control. 
*** represents the 3-digit number of the motor type. 3 
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