
GE Fanuc Automation

Computer Numerical Control Products

AC Servo Motor

Descriptions Manual

GFZ-65002E/06 April 1993



GFL-001

Warnings, Cautions, and Notes
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Warning
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Warning notice is used.

Caution

Caution notices are used where equipment might be damaged if care is not taken.

Note
Notes merely call attention to information that is especially significant to understanding and
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This document is based on information available at the time of its publication.  While efforts
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details or variations in hardware or software, nor to provide for every possible contingency in
connection with installation, operation, or maintenance.  Features may be described herein
which are not present in all hardware and software systems.  GE Fanuc Automation assumes
no obligation of notice to holders of this document with respect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or
usefulness of the information contained herein.  No warranties of merchantability or fitness for
purpose shall apply.
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PREFACE 

-_ _ 
This manual describes following products: 

1) Motor 

Series name 

FANUC AC SERVO MOTOR 

S series (200V input) 
, 

Model name 

MODEL 4-OS, MODEL 3-OS, 

MODEL 2-OS, MODEL l-OS, MODEL l-OS3000, 

MODEL OS, MODEL SS, MODEL 5S/3000, 

MODEL lOS, MODEL lOS/3000, 

MODEL 2OW500, MODEL 2OS, 

MODEL 2OS/3000, MODEL 3OS, 

MODEL 3OS3000, MODEL 4OS/2000, 

MODEL 5OS, MODEL 6OS, MODEL 705, 

FANUC AC SERVO MOTOR MODEL 5-0, MODEL 30/2000, 

S series (185V input) MODEL 40 

FANUC AC SERVO MOTOR SP MODEL 2-OSP, MODEL l-OSP, 

series MODEL 1 -OSP/3000, MODEL 0-OSP 

FANUC AC SERVO MOTOR MODEL OL, MODEL 5L, MODEL 6L, 

L series (200V input) MODEL 7L, MODEL 1OL 

FANUC AC SERVO MOTOR MODEL OT/3000, MODEL 5TI2000, 
T on&** /qnn\/ ;**. ,+\ hnnnr~ c=~mnnn hnnncl 4 ~Tir)nnn 
I 3Gl It;3 \cuuv III)JUlj IVIUULL il I /3uuu, IVIVULL I u I /LUUV, 

MODEL 1 OT/3000 

FANUC AC SERVO MOTOR MODEL 5F/3000, MODEL 1 OF/2000, 

F series (200 - 230V input) MODEL 2OF/2000, MODEL 3OF/2000 

2) SERVO AMPLIFIER 

Series name Corresponding motor (Note) 
_ 

FANI Jr At- SEP.\./0 AMPI IFIFR . ..-v-d 

C series 

‘ .d I , .I.,. b.. .L-. . FANI Jr AC SERVO !j/jOJ-QP, _S se&s, !_ series, . nI mvv’ # mv’ I 

SP series, T series, F series 

FANUC AC SERVO AMPLIFIER FANUC AC SERVO MOTOR S series, SP series, 

S series T series 
I I 

FANUC AC SERVO AMPLIFIER FANUC AC SERVO MOTOR L series 

L series (185V input) 

Note) Please refer to the text for a concrete correspondence. 
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1. FANUC AC SERVO MOTOR series 



The FANUC AC Servo Motor is specially designed for the feed axis of machine 

tool 5 u-*u _*uy -**y and hat thP fnllowbm fpd-nrps ""'"'"D --cUv.--_--.#e 

(1) Smooth rotation 

(2) 

(3j 

(4) 

The unique magnetic poie form designed to minimize torque rippie enabies 

very smooth rotation by 
. _ -_ L _- strict currex control and precise pulse -- 3 - _- coaer 

feedback* 

I?-,+ O--h . 
L-aSL dLLc?eratiGfi~ 

The 1-t-t; ml2n 
uillyuc rotor forrr: makes the ,motor rnrnnact 2antl &.“**A Y UAAU light nb* 

r&7&g& 
? 

prov; d1; ng high_ t,-que ap_d fast acre1 et-St-inn .*u*.. _UYI UIIY---------: 

High rdishiI+ --_---I---- 

The totally enclosed brushless structure with no wearing part permits 

inspection/maintenance free operation. 
Built-in high precision detector 
The optical encoder (pulse coder) with very small indexing error is 

built in, p ermitting high precision positioning. 

The pulse coder of 2,000 to 30,000 pulse permits the indexing of 120,000 
divisions maximum per motor rotation. 

(This value may be limited in some types of NC/motorj. 

Seriai pulse coder A, which features super-high resolution, enables 

indexing with a resolution of up to i,Ozlzl,OW divisions. 
, .* 

1. GENERAL 

wnen combined with the fiexibie feed gear function, seriai puise coder A 
enabies feeding in units of ii,i em or o,oi em for airnost a'Li r'eed screw 

pitches. 

The S series is available in the tvDe requirinz an input transformer, models 

5-0, 30/2000 and 40 and the .type connectable udirectl; to. 200 to 230V power 
supply, models 4-OS, 3-OS, 2-0s; I-OS, OS, 5S, lOS, 2bSIl500, ZOS, 3OS,-4OS, 
cn0- rnll AJ3, cJu3 and 7nrc 

/ua* 

The SP Series has the same characteristics as the S Series models 2-OS, l-OS, 

and l-OS/3000, but offers superior air-tightness thanks to the newly developed 

connector and pulse coder. 
The L series is available in models OL, 5L, 6L, 7L and 1OL, that require an 

input transformer. The T series is avaiiabie in modeis OTj3OOO~ W2OO0, 
rmtr\nnn *A- Irrnrrrr 31/3uuu, lUI/ zuuu, and iOT/3000. The F series is available in models 5F/3OOO, 
lnm/onnn flr\m /r)nnn __ 3 9nr? /r)nnn ~ur~~vuu, LurjLuuu ana 3urILuuu. 

2,j Inct=rlI=rtinn .-.L-V...-w.-.l 
The servo motor contains a precision detector3 and is carefully machined and _ 
assembled to provide the reiuired precision. Pay attention to' the following 

items to maintain the precision and prevent damage to the detector. - 
(1) Secure the servo motor uniformly using four bolt holes provided on the 

front flange. 

(2) The machine mounting surface needs to be sufficiently flat. 

(3) When mounting on the machine, take care not to apply a shock to the 

motor. 
(4) When it is unavoidable to tap the motor for adjusting the position, 

etc., use a plastic hammer and tap oniy the Front fiange if possibie. 



2.2 Coupling 
A precision detector is directly connected to the servo motor shaft. Pay 
atention to the following items to prevent damage to the detector. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

When connecting the power transmission elements such as a gear, a pulley 

and a coupling to the shaft, take care not to apply a shock to the shaft. 

Generally, in the case of straight shaft, use a span ring for connection 
with the shaft. 
In the case of tapered shaft, match the tapered surface with the power 
transmission element and fix by tightening the screw at the end. When the 
woodruff key is too tight, don't tap it with a hammer. Use the woodruff 
key mainly for positioning, and use the tapered surface for torque 
transmission. Machine the tapered surface of the power transmission 
element so that over 70% of the whole surface is contacted. 
To remove the connected power transmission element, be sure to use a jig 
such as a gear puller. 
When tapping slightly to remove the tightly contacted tapered surface, tap 
in the radial direction to prevent a shock in the axial direction. 
Suppress the rotary unbalance of the connected power transmission element 

to the level as low as possible. It is usually believed that there is no 

problem in the symmetrical form. Be careful when rotating continuously 

the asymmetrical different form power transmission element. Even if the 

vibration caused by the unbalance is as small as 0,5G, it may damage the 
motor bearing or the detector. 

An exclusive large oil seal is used in the front flange of the models O/5 and 
10/20/30/40. - 
The oil seal surface is made of steel plate. Take. care not to apply a force to 

the oil seal when installing the motor or connecting the power transmission 
elements. 

2.3 Axis Load 
The allowable axis load of the motor shaft is as follows. 

I 

Motor mode Radial load Axial load Front bering (reference) 

5-O 4kg 605 

4-os/3-OS 8kg 609 

2-OS/l-OS 25kg 8kg 6002 

o-OSP/Z-OSP 25kg 8kg 6003 

OS/5S, OL to 6L, 70kg 20kg 6205 

SF 

10s to 40, 7L/lOL, 450kg 135kg 6208 

10F to 30F 
f 

50s to 70s 9OOkg 250kg 6312 

The above values are the reference assuming the use as a feed axis on the 
typical machine tool. 

(I) The allowable radial load is the value when a load is applied to the 

shaft end. It indicates the total continuous force applied to the shaft 
in some methods of mounting (e.g, 
torque (e.g., moment/pulley radius). 

belt tension) and the force by load 
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(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

2.4 
It\ 

\J-1 

(2) 

(3) 

The belt tension is critical particularly when a timing belt is used. 
Too tight belt causes breakage of the shaft or other fault. 

In some operation conditons, the pulley diameter and the gear size need 

to be checked. For example, when using the model O with a pulley/gear 

with the radius of 2.5cm or less, the radial load at the occurrence of 

180kg.cm torque will exceed 70kg. In the case of timing balt, as the 
belt tension is added to this value, it is thus necessary to support the 

shaft end. 
Actually, when using a timing belt, a possible fault like a broken shaft 

can be prevented by positioning the pulley as close to the bearing as 
possible. 
When there is a possibility of a large load, the machine tool builder 

needs to examine the life by referring to the shaft diameter, bearing, 
etc. 
Since the standard single row deep groove ball bearing is used for the 

motor bearing, a very large axial load can not be used. Particularly, 

when using a worm gear and a helical gear, it is necessary to provide 

another bearing. 
The motor bearing is generally fixed with a C-snap ring, and there is a 
small play in the axial direction. When this play influences the 
positioning in the case of using a worm gear and a helical gear, for 
example, it is necessary to fix it with another bearing. 

Environment 
ml__ ___1* amolent temperature &i&id be 

I_.r\On 
4Y L OIT 

l--- Tit- -- operating IL- 
Ine Less. wnen r;ne 

machine at a higher temperature, it is necessary to lower the output 

power so that the motor temperature does not exceed the specified 

constant value. 
Any vibration applied to the motor should be 5G or less. 
Up to 1,000 meters above the sea level requires, no particular provision 

for attitude. When operating the machine at a higher level, special 

care is unnecessary if the ambient temperature is lowered 1°C at every 

1OOm higher than 1,OOOm. For example, when the machine is installed at 

a place of 1,500 meters above sea level, there is no problem if the 
,rnL: nnt 

l 

tnm-nuet*,-vn 2rxOr 
1s JJ w or 

1 ncc 
For 

h* knr +nm~nu~t-*~~n~ l l 

al11uIcllL Le3111pCIaLuLc IC33rn 111 gut L LCIII~CL aLuL c3 9 ItL 1s 

necessary to limit the output power. 

When mounted as recommended, the motor protection type meets the IEC Standard 
IPSS (equivalent to JIS C4004-1980 Rotary Electric Machine General Rule JPSZ- 
Dust/jet-proof type). Note that as this standard defines the short time 
performance, consider the following points: 

() a Protect the motor surface from the cutting fluid or lubricant. Use a 

cover when there is a possibility of wetting the motor surface. Only 

the telescopic cover of the sliding part can not completely prevent 
leakwze of the cutting __u___, fl id ------o- -- Pay attention to the drop along the 

structure body, too. 

(b) Prevent the cutting fluid from being led to the motor through the cable. 
When the motor connector is used in the up position, put a drip loop in 
the cable. 

() C When the motor connector is up, the cutting fluid is collected in the 

cable connector through the cable. Turn the motor connector sideways or 

downward as far as possible. Most of the defects caused by the cutting 

fluid have occurred in the cable connector. When there is a possibility 

of fluid on the cable connector, we recommend using a water proof 

connector such as the R-class one. (The standard MS connector plug can e 
not prevent the entry of the liquid.) 
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When lubricating gears with an oil bath, keep the oil level height lower than 

the oil seal lip of the shaft so that the lip is not exposed to the oil 

splash. 
The oil seal functions to exhaust the oil on the shaft during rotation. 

However, if oil pressure is applied for a long time on the motor, the oil will 

seep into the motor. 
When the shaft is up and exposed to oil, provide another oil seal in the 

machine and provide a drain so that the oil passing through that oil seal 

flows outside. 
The motor shaft oil seal diameter is as shown below. 

. 

Motor mode Oil seal diameter 

4-os/3-OS # 9mm 

2-OS/l-OS # 15mm 

2-OSP/l-OSP # 15mm 

Os/5s, OL to 6L $ 24mm 

10s to 40, 7L/lOL # 35mm 

10F to 30F I + 38mm I 

I 50s to 70s # 55mm 

2.5 Acceptance and Storage 
When the servo motor is delivered, check the following items. 
l The motor meets the specifications. 

(Specifications of the model/shaft/detector) 
l Damage caused by the transportation. 
. The shaft is normal when rotated by hand. 
b The brake works. 
b Looseness or play in screws. 

FANUC servo motors are completely checked before shipment, and the inspection 
at acceptance is normally unnecessary. When an inspection is required, check 

the specifications (wiring, current, voltage, etc.) of the motor and detector. 

Store the motor indoors. The storage temperature is -20°C to +6O"C. Avoid 

storing in the following places. 
l Place with high humidity so condensation will form. 
l Place with extreme temperature changes. 
l Place always exposed to vibration. 

(The bearing may be damaged.) 
l Place with much dust. 
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3. INSTRUCTIONS 

3.1 Drive Shaft Coupling 
There are four methods for connecting the motor shaft to the ball screw: 

. Direct connection through a flexible coupling 

. Direct connection through a rigid coupling 

. Connection through gears 

it 

Connection through timing belts 

is important to understand the advantages and disadvantages of each method, 
and select one that is most suitable for the machine. 
1) Direct connection using a flexible coupling 

Direct connection by a flexible coupling has the following advantages over 
connection using gears: 
. Even if the angle of the motor shaft to the ball screw changes, it can 

be compensated to a certain extent. 
l Because a flexible coupling connects elements with less backlash, 

driving noise from joints can be significantly suppressed. 
However, this method has the following disadvantages: 
. The motor shaft and the ball screw must not slide from each other in the 

radial direction (for single coupling). 
0 Loose assembly may result in lower rigidity. 
When the motor shaft-:-&eds to be connected directly to the ball screw, 
connecting them using a flexible coupling facilitates adjustment and 
installation of the motor. 
To use a single coupling, the machine needs to be designed so that the 

centers of the motor shaft and the ball screw are aligned. 
If it is difficult to align the centers, a double coupling needs to be 

employed. 

Flexibie coupling Ball screw 

element 

Flexible c Ball screw 

Motor shaft / l 

2) Direct connection using a rigid coupling 
Direct connection using a rigid coupling has the following advantages over 
direct connection using a flexible coupling: 
l More economical 
. The coupling rigidity can be increased. 
. If the rigidity is the same as with a flexible coupling, the inertia can 

be reduced. 
However, this method has the following disadvantages: 
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0 The motor shaft and the ball screw must not slide from each other in the 
radial direction, and the angle of the motor shaft to the ball screw 
must be fixed. 

For this reason, a rigid coupling needs to be mounted very carefully. 
It is desirable that the run-out of the ball screw is 0.01 mm or less. 
When a rigid coupling is used on the motor shaft, the run-out of the hole 

for the ball screw must be set to 0.01 mm or less by adjusting the 

tightness of the span ring. 
The run-out of the motor shaft and the ball screw in the radial direction 

can be adjusted or compensated to a certain extent by deflection. Note, 

however, that it is difficult to adjust or measure changes in the angle. 

Therefore, the structure of the machine should be such that precision can 

be fully guaranteed. 

3) Gears 
This method is used when the motor cannot be put in line with the ball 
screw because of the mechanical interference problem or when the reduction 

gear is required in order to obtain large torque. The following attention 

should be paid to the gear coupling method: 
o Grinding finish should be given to the gear, and eccentricity, pitch 

error, tooth-shape deviations etc. should be reduced as much as possible. 
Please use the JIS, First Class as a reference of precision. 

o Adjustment of backlash should be carefully performed. Generally, if 

there is too little backlash, a high-pitched noise will occur during 
high-speed operation, and if the backlash is 
of the tooth surfaces will occur during 
Since these noises are sensitive to the 

structure should be so that adjustment of 
construction time. 

too big, a drumming sound 
acceleration/deceleration. 
amount of backlash, the 

backlash is possible at 

Servo motor 

oil seal 

Servomotor 

4 

4) Timing belt 

A timing belt is used in the same cases as gear connection, but in 
comparison, it has advantages such as low cost and reduced noise during 
operation, etc, However, it is necessary to corectly understand the 
characteristics of timing belts and use them appropriately to maintain high 
precision. 

Generally, the rigidity of timing belt is sufficiently higher than that of 
other mechanical parts such as ball screw or bearing, so there is no danger 
of inferiority of performance of control caused by reduction of rigidity by 

using timing belt. When using a timing belt with a position detector on 
the motor shaft, there are cases where poor precision caused by backlash of 
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5) Connection between the straight snaft and a connecting element 
To use a straight shaft that has no key groove, connect the shaft with a 
coupling using a span ring. 

Because the span ring connects elements by the friction generated when the 
screw is tightened, it is free from backlash and the concentration of 

stress. For this reason, the span ring is highly reliable for connecting 

elements, 
To assure sufficient transmission with the span ring, factors such as the 
tightening torque of the screw, the size of the screw, the number of 

screws, the clamping flange, and the rigidity of connecting elements are 

important. Refer to the manufacturer's specifications before using the 

span ring. 
When a coupling or gear is mounted using the span ring, tighten the screws 
to remove a run-out of the coupling or gear including the shaft. 

32 
The 
rZ _ 

Machine Movement per 1 Revolution of Motor Shaft 
machine movement per 1 revolution of motor shaft must be determined at the 

rlrst stage of machine design referring the load torque, load inertia, rapid 
traverse speed, and relation between minimum increment and resolution of the 
position sensor mounted on the motor shaft. To determine this amount, the 
following conditions should be taken into consideration. 
o The machine movement per 1 revolution of motor shaft ("L") must be such 

that the desired rapid traverse speed can be obtained. For example,if the 
maximum motor speed is 1500 rpm and the rapid traverse speed must be 12 
m/min., the amount of "L" must be 8 mm/rev. or higher. 

o As the machine movement per 1 revolution of motor shaft is reduced, both 
the load torque and the load inertia reflected to motor shaft also 
decrease. 
Therefore, to obtain large thrust, the amount of "L" should be the lowest 
value at which the desired rapid traverse speed can be obtained. 

o Assuming that the accuracy of the reduction gear is ideal, it is 
advantageous to make the machine movement per 1 rev. of motor shaft as low 
as possible to obtain the highest accuracy in mechanical servo operations. 

In addition, minimizing the machine movement per 1 rev. of motor shaft can 
increase the servo rigidity as seen from the machine's side, which can 
contribute to system accuracy and minimize the influence of external load 
changes. 

the belt tooth and pulley tooth, or elongation of belt after a long time 

becomes problem, so consideration should be given to whether these errors 
significantly affect precision. In case the position detector is mounted 
behind the timing belt (for example, on the ball screw axis), a problem of 
precision does not occur. 
Life of the timing belt largely varies according to mounting precision and 
tension adjustment. Please refer to the manufacturer's Instruction Manual 
for correct use. 

o If the machine is to accelerate and decelerate frequently, and the heat 
generated must be minimized, the machine movement per 1 rev. of motor shaft 
should be such that the motor rotor inertia will be equal to the load 
inertia reflected to motor shaft. There may be some cases in punch press 
or printed circuit board drilling machine applications where this optimal 
condition can not be satisfied due to the limitation caused by the rapid 

traverse speed. Even then, the amount "L" should be as close to the 
optimal value as possible. 

0 If the motor shaft has a position sensor, the machine movement per 1 rev of 
motor shaft is limited by the sensor and NC specifications. For farther 
details, refer to the manuals of each NC. 
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When the flexible feed gear function of the NC is used, the machine travel 

per motor rotation can be selected from a wider range. 
Because the flexible feed gear function rounds off fractions, a position 
detector whose resolution is sufficient to minimize the effect of fractions 
needs to be used. 

4. SELECTING A MOTOR 

When selecting an applicable motor, the load, rapid traverse feedrate, 
increment system, and other conditions must be considered. This section 
describes how to calculate the load and other conditions, showing an example 
of a table with a horizontal axis. 
A motor is subjected to two types of load: load torque (including friction) 
and load inertia. Calculate the two loads accurately and select a motor that 
satisfies the following conditions: 

Condition aWhen the machine is operating without any load, the torque is 
lower than or equal to the continuous torque rating. 
If the rated torque is exceeded because of an increase in the 
friction coefficient when the machine tool is stopped or operated 

at an 
current 

extremely low speed, the 
flowing when the machine 

motor 
tool 

torque is exceeded due to viscosity when the machine tool is 
operated at a high speed, a sufficient acceleration torque may not 
be obtained, resulting in need for a considerable increase in the 

be overheated 
stopped. If the 

bY the 
rated 

acceleration time constant. (It would appear that no current 
flows through the motor when the machine tool stops. Actually, 
however, a current continuously flows to balance the torque with 

the friction produced at a low speed.) 
Condition @Acceleration can be made with a desired time constant. 

Generally, the- load torque helps deceleration. If acceleration 
can be executed 
made with the 

with 
same 

a des ired time 
time constant. 

constant, deceleration can be 
Calculate the accelerat ion 

torque and check that the torque required for acceleration is 
within the intermittent operating zone of the motor. 

Condition @The frequency of positioning in rapid traverse is set to a desired 

value. 
The greater the frequency of positioning in rapid traverse, the 

greater 
time. 

the ratio of acceleration 

This may overheat the motor. 

time to 
When 

the entire operation 

the acceleration time 
constant is increased according to the rapid traverse feedrate and 
positioning frequency constant, the amount of produced heat 
decreases in inverse proportion to the acceleration time constant. 

Condition @If the load condition varies during a single cycle, the root-mean- 

square value of the torques is smaller than or equal to the rated 

torque. 
Condition @The time for which the table can be moved with the maximum cutting 

torque (percentage duty cycle and ON time) is within a desired 

range. 
The procedure for selecting a motor is described below: 
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4.1 Calculating Conditions for Selecting a Motor 
This section describes the procedure for selecting a servo motor best suited 
for a table with a horizontal axis (figure below). 

Sample mechanical specifications of the table and workpiece 
W: Weight of movable parts (table and workpiece) (kgf) = 1000 (kgf) 

p= Friction coefficient of the sliding surface = 0.05 

7: Efficiency of the driving system (including a ball screw) = 0.9 
fg: Gib fastening force (kgf) = 50 (kgf) 
Fc: Thrust counterforce caused by the cutting force (kgf) = 100 (kgf) 
Fcf: Force by which the table is pressed against the sliding surface, caused 

by the moment of cutting force (kgf) = 30 (kgf) 
Zl/Zz: Gear reduction ratio = l/l 

Sample specifications of the feed screw (ball screw) 

Db: Shaft diameter = 32 (mm) 
Lb: Shaft length = 1000 (mm) 
P: Pitch = 8 (mm) 

Sample specifications of the operation of the-motor shaft 
Tat Acceleration torque (kgf.cm) 
Vm: Motor speed in rapid traverse (mid)= 3000 (mid) 
tat Acceleration time (s) = 0.10 (s) 
JM: Motor inertia (kgf.cm.sec2) 
JL: Load inertia (kgf.cm.se& 
ks: Servo position loop gain (set-1) = 30 (sec.1) 

4.1 .I Calculating the load torque and load inertia 
1) Calculating the load torque 

The load torque applied to the motor shaft is generally given by the 
following equation: 

FXL 
Tm = - + Tf 

% 

Tm: Load torque applied to the motor shaft (Nm) 
F: Force required to move a movable part (table or tool post) along the 

axis (kgf) 
L: Traveling distance of the machine tool per revolution of the motor = P x 

(21/22) = 8 (mm) 
Tf: Friction torque of the nut of the ball screw or bearing applied to the 

motor shaft = 2 (Nm) 
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F depends on the weight of the table, friction coefficient, whether cutting is 

in progress, and whether the axis is horizontal or vertical. If the axis is 
vertical, F also depends on the presence of a counterbalance. For a table 
with a horizontal axis, F is calculated as follows: 
When cutting is not executed: F = p (W + fg) 
Example) F = 0.05 x (1000 + 50) = 52.5 (kgf) 

Tm = (52.5 X 0.8)/(2 X x X 0.9) + 2 = 9.4 (kgf.cm) = 0.9 (Nm) 
When cutting is in progress: F = Fc + p (W + fg + Fcf) 
Example) F = 100 + 0.05 x (1000 + 50 + 30) = 154 (kgf) 

Tmc = (154 X 0.8)/(2 X 7~ X 0.9) + 2 = 21.8 (kgf.cm) = 2.1 (Nm) 

To satisfy condition 0, check the data sheet and select a motor whose load 
torque (rated torque at stall) when cutting is not executed is 0.9 (Nm) or 
higher and the maximum speed is 3000 (min.1) or higher. 
acceleration/deceleration conditions, 

Considering the 
provisionally select l-OSP/3000 (rated 

torque at stall is 2.0 (Nm)). 
Note) When calculating the torque, take the following precautions: 

0 Allow for the friction torque caused by the gib fastening force (fg). 
The torque calculated only from the weight of a movable part and the 
friction coefficient is generally quite small. The gib fastening 
force and precision of the sliding surface may have a great effect on 
the torque. 

0 The pre-load of the bearing or nut of the ball screw, pre-tension of 

the screw, and other factors may make Fc of the rolling contact 
considerable. In a small, lightweight machine tool, the friction 
torque will greatly affect the entire torque. 

0 Allow for an increase in friction on the sliding surface (Fcf) caused 

by the cutting resistance, The cutting resistance and the driving 
force generally do not act through a common point as illustrated 
below. When a large cutting resistance is applied, the moment 
increases the load on the sliding surface. 
When calculating the torque during cutting, allow for the friction 
torque caused by the load. 

Cutting force 
G+== 

F 
z2 

Cutting force <II ’ ,5&a . 

@ The feedrate may cause the friction torque to vary greatly. Obtain 

an accurate value by closely examining variations in friction 
depending on variations in speed, 
table (sliding contact, 

the mechanism for supporting the 
rolling contact, static pressure, etc.), 

material of the sliding surface, lubricating system, and other 
factors. 

@ The friction torque of a single machine varies widely due to 
adjustment conditions, ambient temperature, and lubrication 
conditions. Collect a great amount of measurement data of identical 
models so that a correct load torque can be calculated. When 
adjusting the gib fastening force and backlash, monitor the friction 
torque. Avoid generating an unnecessarily great torque. 
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2) Calculating the load inertia 
Unlike the load torque, an accurate load inertia can be obtained just by 
calculation. The inertia of all objects moved by the revolution of a 
dr>iving motor forms the load inertia of the motor. It does not matter 
whether the object is rotated or moved along a straight line. Calculate 
the inertia values of individual moving objects separately, then add the 

values together, according to a rule, to obtain the load inertia. The 
inertia of almost all objects can be calculated according to the following 
basic rules: 

a Inertia of a cylindrical object (ball screw, gear, coupling, etc.) 

The inertia of a cylindrical object rotating about its central axis is 
calculated as follows: 
? 

KY 
J= Db4Lb (kgf.cm.s2) 

32x980 

J: Inertia (kgf.cm.s2) 

Y: Weight of the object per unit volume (kg/cm3) 
Db: Diameter of the object (cm) 
Lb: Length of the object (cm) 

If the object is made of steel (y = 7.8x10-3 kg/cmj), an approximation 
of the inertia is: 

I J= 0.78X10-6 Db4Lb (kgf.cm.s2) 1 

Example) When Db is 32 (mm) and Lb is 1000 (mm), inertia Jb of the shaft 
of a ball screw is calculated as follows: 

Jb = 0.78X10-6x3.24X100 = 0.0082 (kg.cm.s2) 

@$ Inertia of a heavy object moving alonE a straight line (table, work- 

piece, etc.) 

W 
J=------- 

980 

2 

(kgf.cm.s2) 

;W: Weight of the object moving along a straight line (kg) 
,L: Traveling distance along a straight line per revolution of the 

motor (cm) 

Example) When W is lOOO(kg) and L is 8(mm), Jw of a table and workpiece 
is calculated as follows: 
Jw = 1000+980x(0.8f2+~)2 = 0.0165(kgf.cm.s2) 
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@ Inertia of an object whose speed is increased above or decreased below 
the speed of the motor shaft 

The inertia applied to the motor shaft by inertia Jo is calculated as 
follows: 

/J =(+)2 x Jo (kgf.cm.& 

Jo: Inertia before the speed is changed (kgf.cm.s*) 

@ Inertia of a cylindrical object in which the center of rotation is 
displaced 

Center of rotation 

M 
J = Jo+------ X R2 (kgf.cm.& 

980 

JO: Inertia around the center of the object (kgf.cm.s2) 
M: Weight of the object (kg) 
R: Radius of rotation (cm> 

The above equation is used to calculate the inertia of, for example, a 
large gear which is hollowed out in order to reduce the inertia and 
weight. 
The sum of the inertia values calculated above is J (load inertia) for 

accelerating the motor. 
In this example, the sum of Jb and Jw obtained in 0 and @ above is 
load inertia JL. 

JL = 0.0082 + 0.0165 = 0.0247 (kgf.cm.s2) 
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4.1.2 Calculating the acceleration torque 

Note) Limitations on load inertia 
The load inertia has a great effect on the controllability of the 
motor as well as the time for acceleration/deceleration in rapid 
traverse. When the load inertia is increased, the following two 

problems may occur: When a command is changed, it takes more time 
for the motor to reach the speed specified by the new command. 
When a machine tool is moved along two axes at a high speed to cut 
an arc or curve, a larger error occurs. 
When the load inertia is smaller than or equal to the rotor 
inertia of the motor, those problems will not occur. When the 

load inertia is up to three times the rotor inertia, the 

controllability may have to be lowered a little. Actually, this 

will not adversely affect the operation of an ordinary metal 
cutting machine. If a router for woodworking or a machine to cut 
a curve at a high speed is used, it is recommended that the load 
inertia be smaller than or equal to the rotor inertia. 
If the load inertia much larger than three times the rotor 
inertia, the controllability will be lowered significantly. If 

the load inertia much larger than three times the rotor inertia, 
an adjustment in the normal range may be insufficient. Avoid 

using a machine with such a great load inertia. If the machine 

design does not allow a smaller load inertia, contact a FANUC 
engineer. 

Following the procedure described below, calculate the torque required for 
acceleration: 
1) Assuming that the motor shaft operates ideally in the 

acceleration/deceleration mode determined by the NC, calcul&e the 
acceleration. Multiply the acceleration by the entire inertia (motor 
inertia + load inertia). The product is the acceleration torque. The 
equation is given below. 
0 In linear acceleration/deceleration 

Speed 

A c ommand 

I 

Time 

Torque 

Speed 

Speed variation Acceleration required to achieve the speed 
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Vm 1 
Ta = - x 27i7 x p X Jm X (l-eakseta) 

60 ta 

Vm 1 
+----------- x271.x- 

60 
X JL X (l-e-kseta) + 7 

ta 
r 

1 
Vr =Vmx l- 

i 

(1 -e-ks. ta) 
ta.ks 

I 
Ta: Acceleration torque (kgf.cm) 
Vm: Motor speed in rapid traverse (min-1) 
tat Acceleration time (set) 
JM: Motor inertia (kgf.cm.sec2) 
JL: Load inertia (kgf.cm.sec2) 
Vr: Point from which the acceleration torque starts to decrease 

(difference from Vm) (min.1) 
ks,: Servo position loop gain (sec'l) 

7: Machine tool efficiency 

Example) When l-OSP/3000 is used, the load inertia is calculated as 

follows. JM motor inertia 
(min. 1) 

is 0.0061 (kgf.cm.s2), Vm is 3000 
ta is 0.1 (s), ks is 30 (sec.1), and JL = 0.0247 

(kgf.cmIs2). 

3000 1 
Ta = - X2~X---------- X 0.0061 X (1-ew30*oa1) 

60 0.1 

3000 1 
+ x 2X x X 0.0247 X (l-e-30*0.1) + 0.9 

60 0.1 

= 100.1 (kgf.cm) = 9.81 (Nm) 

Torque (Nm) Torque (Nm) 

8‘ f 

6+ 

-B-.-v--_ \ 

4r 

0 1000 2000 3000 Speed (min-1) 

Speed-torque characteristics of 
l-osP/3ooo 

20r 

L L 
15’ --i BB’1 

13.9mnd 
\ 

h 
\ ,-I I \ 

2049 (mhP> 

10 

5 

0 
-0 1000 2000 3000 Speed (min-1) 

Speed-torque characteristics of OS 

The speed-torque characteristics of l-OSP/3000 show that the 
acceleration torque of 9.81 (Nm) is beyond the intermittent operating 
zone of l-OSP/3000 (see the characteristic curve above and data sheet). 
(The torque is insufficient for l-OSP/3000.) 
If the operation specifications of the shaft (for instance, the 
acceleration time) cannot be changed, a larger motor must be selected. 
Select an OS (JM is 0.02 (kgf.cm.sZ)) and calculate the acceleration 

torque again. 
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Ta = 141.6 (kgcm) = 13.9 (Nm) 
Vr = 2049 (min.1) 

In acceleration, an acceleration torque of 13.9 (Nm) is required at 2049 
(min.1). The speed-torque characteristic curve shown above shows that 
the acceleration is possible with OS. 

As l-OSP/3000 is changed to OS, the size of the attachment flange is 
increased from 90 mm x 90 mm to 130 mm x 130 mm. If the machine tool 

does not allow a larger motor, the specifications must be changed. For 
example, the acceleration time must lengthen. 

0 When acceleration/deceleration is not controlled 

Speed Torque 

I brn 

Command 

Operation of the motor 

t 1 

I I ta 

> 

Time 

--7-i-- 

Assume these equations. 

Ta 

\‘m I 

Speed 

Vm 1 1 
Ta = x 2n: x (Jm + JL), ts = 

60 ts ks 

2) To obtain T (torque) required by the motor shaft, add Tm (friction torque) 
to Ta acceleration torque. 

Ta = Ta + Tm 

T = 13.9 (Nm) + 0.9 (Nm) 
= 14.8 (Nm) 

3) Check that T obtained in (2) above is smaller than or equal to the torque 
limit determined by the amplifier. Using the speed-torque characteristic 
curve on the data sheet of the corresponding motor, check that T obtained 
in (1) above is within the intermittent operating zone at Vr. 

As Vr is 2049 (min- 1) and T is 14.8 (Nm), the acceleration is possible with 
the specified time constant (condition 0). 
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4.1.3 Calculating the root-mean-square value of the torques 

(1) Calculating the frequency of positioning in rapid traverse 
Generate an operation cycle which includes rapid traverse. Write the speed- 

time graph and torque-time graph as shown below. 
In a common cutting machine, the frequency of positioning in rapid traverse 

will cause no problems. In a special machine tool which frequently executes 

rapid traverse, however, the motor must be checked to see whether it is 

overheated by the current required for acceleration or deceleration. 

Speed 1 Torque A 

I 

Time 

t1 t2 t1 t3 

1‘ 2*, I- 

P 

t0 
-1 

From the torque-time graph, obtain the root-mean-square value of torques 

applied to the motor during the single operation cycle. Check whether the 

value is smaller than or equal to the rated torque (condition o>. ” 

Trms = 
(Ta+Tm)2tl+TmZt2+(Ta-Tm)z+tl+ToZt3 

to 

Ta : Acceleration torque 
Tm : Friction torque 
To : Torque when stopped 

If Trms is smaller than or equal to the rated torque at stall (Ts), the motor 
can be used. 

Example) When an OS (Ts = 30 (kgfcm) = 2.9 (Nm)) is used under the following 

conditions: Ta = 13.9 (Nm), Tm = To = 0.9 (Nm), tl = 0.1 (s), t2 = 

1.8 (s), t3 = 7.0 (s) 

Trms = I 
9 

= 2.26(Nm) < Ts=2.9(Nm) 

The OS can be used for operation. (Condition 0) 
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(2) Calculating the torque in a cycle in which the load varies 
If the load conditions (cutting load, 
etc.) vary widely in a single cycle, 

acceleration/deceleration conditions, 
write a torque-time graph according to 

the operation cycle, as in (1) above. Obtain the root-mean-square value of 

the torques and check that the value is smaller than or equal to the rated 
torque (condition a). 

t2 / 

. 

t3 1 t4 1 -tJ 

Ti 
n 

i i - 
= !t I_ 

I f 

to= t I + t2 . . . ..- l *+ 
t 

n 

Trms = 

2 2 3 T Itl+T 2t2+T 3t3+ •"~oo~oooo 2 +T ntn 

to=t1+t2 l eOO****O* +tn 

. 

4.1.4 Calculating the percentage duty cycle with the maximum cutting torque 
Check that the time for which the table can be moved with the maximum cutting 
torque, Tmc, (percentage duty cycle and ON time) is within a desired range of 

cutting time. (Condition @> __ 
If Tmc (maximum load torque) applied to the motor shaft during cutting, which 
is obtained in 4.1.1, is smaller than the product of rated torque at stall of 

the motor (Tc) and a (thermal efficiency), the motor can be used in continuous 
cutting. If Tmc is greater than the product (Tmc > Tc x a), follow the 

procedure below to calculate the percentage ratio of time (toN) Tmc can be 

applied to the motor to total time (t) of a single cutting cycle. (a' is 
assumed to be 0.9. Calculate the percentage considering the specifications of 
the machine.) 

Tmc < Tc x a ..* Operation can be continued with the maximum cutting 
torque. (The percentage duty cycle with the maximum 
cutting torque is lOO%.) 

Tmc > Tc x CT l oo Calculate the percentage duty cycle, according to the 
following figure and expressions. 

Example) As calculated in Section 4.1.1, 

Tmc = 21.8 (kgfcm) = 2.1 (Nm) 

OS: Tc = 30 (kgfcm) = 2.9 (Nm) 

2.9 x 0.9 = 2.6 (Nm) > 2.1 (Nm) = Tmc 
No problems will occur in continuous cutting. 
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Calculating the percentage duty cycle with the maximum cutting torque 

Torque 1, N Maximum cutting torque (Tmc) r 

Time 

tON : Time maximum cutting torque (Tmc) is applied 

tOFF : Time no cutting torque is applied 

t : Maximum time of a single cutting cycle 

Calculate the root-mean-square value of torques applied in a single cutting 

cycle as described in Section 4.1.3. Specify tON and tOFF so that the value 

does not exceed the product of rated torque at stall of the motor (Tc) and 
thermal efficiency (a). Then, calculate the percentage duty cycle with the 

maximum cutting torque as shown below. 

Percentage duty cycle with the maximum cutting torque (Tmc) = 
tON 

-x100 (%) 
T 

Example) Assume that Tmc is 4.O(Nm) (Tm = 0.9(Nm)). 

J 
2 4.0 xtON+0.9 2 XtOFF 

C 2.6(Nm) 

tON+tOFF 

Therefore, 

tON < 1 

tOFF 1.6 

The ratio of nonlcutting time to cutting time must be 1.6 or greater. The 

percentage duty cycle is calculated as follows: 

tON 
x 100 = 38.5% 

2.6tON 

Finally, the OS that satisfies conditions @ to @ is selected. 

4.2 Precautions for Using Linear Scale 
In the case where the machine moves in a linear direction and movement is 
directly detected by linear scale such as inductosyn, magne-scale ktc., 

special considerations are necessary in comparison with the method where 

feedback is produced by detecting the motor shaft rotation. This is because 

the machine movement now directly influences the characteristics of the 

control system. 
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1) Machine system natural frequency 

Linear scale 

- 
Tacho generator 

/ / 
’ AJ , 4 

1 , 
/_ 

c I v I 

L -Servo 
1 

amplifier 1, 'Motor 
4 

This method is shown in the figure above by block diagram, The response of 

this control system is determined by the adjustment value (position loop 

gain) of the position control circuit. In other words, the position loop 
gain is determined by the specified response time of the control system. 

In the diagram above, the section enclosed by the broken line is called the 

velocity loop. Unless the response time of this section where position 

signal is detected is sufficiently shorter than the response time 

determined by the position loop gain, the system does not operate properly. 

In other words, when a command signal is put into point A, response time of 
the machine where position signals are detected must be sufficiently 

shorter than the response time defined by the position loop gain. 

When the response of the detector section is slow, the position loop gain 
must be reduced to have the system operate normally, and as a result, the 
response of the whole system is slow. The same problem is caused when 
inertia is great (see section 3.3, item 5)). 
The main causes for slow response are the mass of the machine and the 
elastic deformation of the machine system. The larger the volume, and the 
greater the elastic deformation, the slower the response becomes. 
As an index for estimating the response of this machine system, the natural 
frequency of the machine is used, and this is briefly calculated by the 
following equation. 

1 Km 
w - = 

27r J- JR 
(Hz) 

w : Natural frequency (Hz) 

JR: Load inertia reflected to motor shaft (kgf-cm-&) 

KIIl: Rigidity of machine system (kgf-cm/rad) 
= Torque necessary to elastically deform 1 rad at the motor shaft 

when the machine table is clamped. 

The above values can be obtained by calculating the elastic deformation for 
each section of the driving system. If the value of this natural frequency _ _ 
(Hz) is more than the value of position loop gain (see-l), it operates 

normally in most cases. That is to say, when setting 20 sec.1 as the value 

of position loop gain, natural frequency of machine system must be more 

than 20 Hz. In this case, attention must be paid to the fact that response 

becomes a problem for extremely small amounts of movement. 
Consequently, the natural frequency should be calculated from the rigidity 
at extremely small displacement such as less than 10 pm. 
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2) Stick slip 
If machine movement causes a stick slip, the control system does not 
operate normally. That is, it does not stop where it is supposed to, but a 
phenomenon occurs where it goes beyond and then back within an extremely 
small range (hunting). To avoid stick slip, the machine rigidity should be 
increased, or friction characteristics of the sliding surface should be 
improved. When the sliding surface friction characteristic is as in the 
figure below, stick slip occurs easily. 

Friction coefficient 

Proper friction characteristic 

Friction characteristic which causes stick slip 

I - Speed 

3) Value of machine overrun (Damping coefficient of machine system) 
When the machine is floated by static pressure, etc., there are cases where 
the machine keeps on moving within the range of backlash although the motor 
shaft has stopped. If this amount is large, hunting will also occur. To 
avoid this, backlash should be reduced (especially the backlash of the last 
mass where position detector is mounted) and the appropriate damping should 
be considered. 

4.3 Motor Selection 
Select a suitable motor according to the load condition, rapid traverse rate, 
increment system, and so on. To aid in selecting the correct motor, fill out 
the "servo motor selection data table" at the end of this section. 
Fill in blanks of machine tool data items (No. 1, 2 and 3) of this table with 
necessary data, and send this table to our representative. 
The representative will fill in blanks of item No. 4 to 8 with suitable data 
of motor and send this table back. 
Details of each item in this selection data table are as described in 
paragraph 3.6.1. 

4.3.1 Blanks for those other than data 
1) Address blank 

Fill in this blank with machine tool builder's company name. However, this 
entry is not always needed. 

2) Kind of machine tool 
Fill in this blank with a general name of machine tools, such as lathe, 
milling machine, machining center, and others. 

3) Type of machine tool 
Fill in this blank with the type of machine tool decided by machine tool 
builder. 

4) CNC equipment 
Fill in this blank with the name of CNC (15T, 16M, lOM, OM, etc.) employed. 
Enter the cabinet type (self-standing type, separate type, etc.) in 
parentheses. 

5) Spindle motor output 
Fill in this blank for reference when examining the servo motor output. 

6) Names of axes 
Fill in this blank with names of axes practically employed in NC command. If 
the number of axes exceeds 4 axes, enter them in the second sheet. 
If names of axes other than entered X, Y, 2 are used, delete these entered 
symbols with "//", and write correct names of axes aside. 
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7) Blanks of version number, date, name, and reference number. 

These blanks are left blank by the MTB. 

4.3.2 Data 
Machine tool builders are requested to fillin data blanks No. 1, 2, 3. Fill in 
No. 4 items and higher blanks with decided values or desired values, if any, 

from the viewpoints of specifications. 
If these values are unknown or undecided, the representative will decide these 

values according to the contents in item No. 1, 2, and 3. So leave them 
blank. 
For details of entry contents, refer to the following description. 

1) No. 1 blank 
Data in this blank are used for determining approximate values of motor load 

conditions (inertia, torque). Fill in blanks of all items. 

b) 

d 

d) 

e> 

f> 

Axis movement direction 
Enter the movement directions of driven parts such as table, tool post, 
etc. Write the angle from the horizontal level, if their movement 
directions are slant (Example: Slant 60") 

Whether their movement directions are horizontal or vertical (or slant) is 
necessary for calculating the regenerative energy. Fill in this blank 

without fail. 
Weight of driven parts 
Enter the weight of driven parts, such as table, tool post, etc. by the 
maximum value including the weight of workpiece, jig, and so on. Do not 
include the weight of the counter balance in the next item in this item. 
Counter balance 
Enter the weight of the counter balance in the vertical axis, if provided. 
Write the force in case of hydraulic balance. 

Table support 
Enter the type of table slide as to rolling, sliding, or static pressure 

type. If a special slide way material like Turcite is used, note it. 
Feed screw 
Enter the diameter, pitch, and axial Length of the lead screw in order. 
Example: $40 x 10 x 1500 (when the diameter is 40 mm, pitch is 10 mm, 
and axial length is 1500 mm) 
Total gear ratio 
Enter the gear ratio between the ball screw and the servo motor, gear 
ratio between the final stage pinion and the servo motor in case of the 

rack pinion drive, or gear ratio between the table and the motor in case 

of rotary table. 
2) x0. 2 blank 

Data in this blank serve as the basis for selecting the motor. Enter these 

data correctly. For details of calculating methods of respective items, 

refer to para. 3.2 to 3.4. 
a) Movement per rotation of motor 

Enter the movement of the machine tool when the motor rotates one turn. 
Example: * When the pitch of ball screw is 12mm and the gear ratio 

is Z/3, 
12 x Z/3 = 8 mm 

* When the gear ratio is l/72 in rotary table; 
360 x l/72 = 5 deg 

b) Least input increment of CNC 
Enter the least input increment of NC command. The standard value is 

0.001 mm in Series 0, 15, 16 and 18 CNCs. 
c) Rapid traverse rate and cutting feedrate 

Enter the rapid traverse rate and cutting feedrate required for machine 

tool specifications. 
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d) Inertia 

Enter a load inertia value reflected to the motor shaft. For details of 

this calculation, see para. 3.4. 
It is not always necessary to enter this inertia value in detail. 
Enter it as a Z-digit or l-digit value. 

(Example: 0.2865 + 0.29 or 0.3) 

Do not include any inertia of the motor proper in this value. 
e) Load torque 

e Since the torque produced in low speed without cutting may be applied 
even during the stop of motor, a sufficient allowance is necessary as 

compared with the continuous rated torque of the motor. Suppress this 

load torque to be lower than 60% of the rated torque. 
0 For the torque during rapid traverse, enter the torque during 

traveling at rapid traverse steady-state speed. 

Keep this value within the continuous rating. Do not include any 

torque required for acceleration/deceleration in this item. 

e For the cutting torque, enter the maximum value of the force being 
applied during cutting by the force in the feed axis direction. 

l For the maximum cutting torque, enter the torque value on the motor 
shaft corresponding to the maximum value of the above cutting thrust. 
Since the torque transfer efficiency may substantially deteriorate to a 

large extent due to the reaction from the slide way, etc. produced by 
the cutting thrust, obtain an accurate value by taking measured values 
in similar machine tools and other data into due account. 

l If the load torque values differ during lifting and lowering in the 
vertical axis, enter both values. 

f) Maximum cutting duty/ON time 
Enter the duty time and ON time with the maximum cutting torque in (e) 

applied. These values mean as follows. 

Torque 

t r Maximum cutting torque 
I , 

Time 

ON : Time the maximum cutting torque is being applied 
OFF: Time absent from the cutting torque 
Duty = t/T x 100 (X) 
ON time = t (min) 

g) Rapid traverse positioning frequency 

Enter the rapid traverse positioning frequency by the number of times per 
minute. This value is used to check if the motor is overheated or not by 
a flowing current during acceleration/deceleration or to check the 
regenerative capacity of the amplifier. 

3) No. 3 blank 
Data in this blank are necessary for examining the stability of the servo 

system when the position detector is attached outside the motor. Enter 
these data without fail when the servo system is constructed using a linear 

scale. 
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a) External position detector 
If the position detector is mounted outside the motor, enter the name of 
the detector. Enter the following items in the "remarks" column, if a 
rotary detector such as resolver, pulse coder, or the like is used. 
* Resolver : Hove amount of machine tool per revolution of resolver 

Number of wave lengths per revolution of resolver 
* Pulse coder: Move amount per rotation of pulse coder 

Number of pulses of pulse coder 
b) Rigidity of feed system machine tool 

Enter the relation between the torque and the displacement when the 

torque is applied to the motor shaft, assuming that the final driven 
part like the table has been fully locked. Fill in this value as a 
torque value required for the angular displacement of 1 radian. 
Example: If displacement of 5 deg. at 500 kgf-cm torque as a calculation 
results, 

500 180 
Rigidity = 5 x - = 5730 kgf-cm/rad 

?l. 

If the relation between the displacement and the torque is nonlinear, 

calculate the rigidity by the gradient in the vicini ty of origin. 

kgFcm 
Torque 

t 

T 11, _ Rigidity = e(kgf.cm/rad) 

I 

e Disphcement (rad) 

c) Backlash amount 
Enter the backlash amount between the motor and the final driven part like 
table by converting it into the move amount of the table. 

4) No. 4 blank: Motor specifications 

a) Motor model Feedback (FB) type 

Enter the model name of the motor employed and the specifications of the 
built-in feedback unit by using symbols. 
(Example) 

Motor model Feedback 

k0 ; Model 10 LZOOO; Pulse coder 2000 pulse/rev. 

10B; Model 10 with brake 

b) Option, special specifications 
Enter special specifications, if any, in this blank. 

5) No. 5 blank 
(The acceleration/deceleration time in this item is a commanded value. It 
does not mean any actual completion time of positioning) 
a) Acceleration/deceleration time at rapid traverse 

The acceleration/deceleration time is determined according to the load 

inertia, load torque, motor output torque, and working speed. For details 

of calculations, refer to para. 3.3. 
The acceleration/deceleration mode at rapid traverse is generally linear 
acceleration/deceleration in FANUC's CNC. 
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Speed! 

b) Acceleration/deceleration time at cutting feed 
The acceleration/deceleration at cutting feed is expotential 

acceleration/deceleration in general. This blank is filled in with its 

time constant. 

Speed 

te: Time constant 

6) No. 6 blank 
a) Input multiply ratio, command multiply ratio, and detection multiply 

ratio 
The NC set values required for moving the machine tool at the least input 

increment values are entered in these blanks. 
The relation among these values is as illustrated below. 

Input multiply ratio Command multiply ratio 
\ . 7 \ . . , 

NC 
NC command SC IMR - Calcu-,-C MR 

lator / . b . 
a 

4 
. 4 

Ibl 1 r Position detector 

Detection multiply ratio 

These multiply ratios are set so that the least input increments of two 
inputs (a, b) of the error register are equal to each other in the above 
figure. 
(Example) 
IMR = l,CMR= 1, and I!MEL = 4, if the least input increment of NC is lpm, 
the move amount of the machine tool per revolution of motor is 8 mm, and 
pulse coder 2000 P/rev is used. 

b) Position loop gain 

Fill in this blank with a value which is considered to be settable 
judging it from the inertia value based on experiences. 

Since this. value is not always applicable due to rigidity, damping 
constant, and other factors of the machine tool, it is usually 
determined on the actual machine tool. If the position detector is 
mounted outside the motor, this value is affected by the machine tool 

rigidity, backlash amount, and friction torque value. Enter these 
values without fail. 
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7) No. 7 blank 
The coasting distance of the machine tool at the machine tool stroke end is 

entered in this blank. The stroke end is usually limited in 2 steps 

consisting of the deceleration stop in the first step and dynamic brake stop 
in the second step. 
The position display accurately coincides with the stop position of the 
machine tool when the first step limit switch is depressed. However, this 

position is lost when the second step limit switch is depressed. 
Mount this second limit switch without fail for preventing the machine tool 
from being damaged, because it is only one means of stopping the machine 

tool, if the machine tool should run away due to a control failure. 

a) Deceleration stop distance 
Enter the coasting distance when the machine tool is decelerated and 

stopped at the stroke end. 

V 

Vm: 

Rl: 

Rapid traverse rate, mm/min or deg/min 

Coasting distance due to delay time tl of receiver 

22: Coasting distance due to deceleration time t2 

R3: Servo deflection amount 

tl: usually about 0.02 seconds. 

Vm t2 1 
Coasting distance = 60 x (tl + 2 + ks ) 

ks: Position loop gain set 
-1 

b) Dynamic brake stop distance 
This is the coasting distance when the machine tool is stopped by dynamic 
braking with both ends of the motor power line shorted, if the machine 
tool is in trouble. 

V 

Vm: 

RI: 

Rapid traverse rate, mm/min or deg/min 

Coasting distance due to delay time tl of receiver 



R2: Coasting distance due to operation time t2 of magnetic contactor 

(KC) 

R3: Coasting distance by dynamic braking after magnetic contactor has 
been operated 

(tl + t2) is usually about 0.05 seconds. 

Coasting distance (mm or deg) = g (tl + t2) + (Jm + JL) 

x (ANo + BNo 
3 
) x L 

Jm: Motor inertia (kg”cmosec2) 

JL: 

No: 

Load inertia (kg"cmosec2) 

Motor speed at rapid traverse (rpm) 

L: Machine movement on one-rotation of motor (mm or deg) 

NoL = Vm 

A and B are the constants relative to the motor models as shown the 

table of (9). 

8) No. 8 blank: Servo unit specification 

a) Type of amplifier 
Designate AC servo. 

b) Transformer 

Fill the transformer specificatiodinput voltage specification). 
c) Specifications 

Fill the specifications of amplifier and regenerative discharge unit. 
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9) Coefficients for calculating the dynamic brake stopping distance 

Model A B Jm (kgfcms*) 
, 

S Series 

5-O 1.9 1.4x10-8 0.00003 

4-0s 4.3x10-1 2.7x10-8 0.00038 

3-0s 1.5x10-' 1.7x10-8 0.00074 

2-OSP 4.5x10-2 1.7x10-8 0.0037 

l-OSP 1.5x10-2 1 6.5x10-9 0.0061 

I-osP/3ooo 2.1x10-2 4.6x10-9 0.0061 

o-OSP 3.7x10-2 2.3x10-9 0.0085 

OS 8.4x10-3 4.1x10-9 0.020 

5s 5.9x10-3 2.0x10-9 0.038 

5s/3000 3.6x10-3 1.8x10-9 0.038 / 
10s 2.8x10-3 2.5x10-9 0.10 

105/3000 6.9x10-3 1.0x10-9 0.10 

20s 1.9x10-3 6.3x10-10 0.17 

2OSf1500 2.3x10-3 5.2xiO-10 0.17 

2OSi3000 4.2x10-3 2.8x10-10 0.17 

30s 6.0x10-4 8.9x10-10 0.24 

30/2000 5.3x10-4 1.0x10-9 0.24 

30s/3000 2.3x10-3 2.3x10-10 0.24 

40 7.1x10-4 4.1x10-10 0.31 

4OS/2000 1.0x10-3 2.9x10-'0 0.31 

50s 1.5x10-3 4.7x10-10 0.24 , 
60s 1.1x10-3 2.8x10-10 0.32 

70s 9.0x10-4 1.9x10-'0 0.39 

L Series 

OL 2.3x10-2 3.0x10-8 0.0025 

5L 9.3x10-3 1.6x10-8 0.0050 A 
6L 6.7x10-3 3.1x10-9 0.0100 

7L 5.8x10-3 9.8x10-'0 0.055 

1OL 2.8x10-3 6.7x10-10 

i T Series _ 

OT/3000 1 14.0x10-3 ] 9.6x10-10 1 0.034(0.045) 1 

5T/2000 1 4.8x10-3 1 5.0x10-70 1-6.065(0.080) 1 

5T/3000 7.5x10-3 3.2x10-10 0.065(0.080) 

10T/2000 3.1x10-3 3.1x10-10 . 0.110(0.140) 

lOT/3000 1 5.9x10-3 1 1.4x10-10 1 0.110(0.140) I 

F Series 

5F/3000 

10F/2000 

20Ff2000 

30F/2000 

7.8x10-3 9.9x10-10 0.038 , 
4.0x10-3 5.3x10-9 0.10 

1.7x10-3 1.4x10-9 0.17 

1.3x10-3 6.8x10-10 0.265 
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The values of A and B are calculated by assuming that the resistance of the 

power line is 0.05 \n per phase. The values will vary slightly according to 

the resistance value of the power line. 
Coefficient will vary depending on the servo amplifiers. The machine may stop 

_ by a less distance movement by the coefficient. 
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AC servo motor selection data table 
MTB 

1 . 
Machine Kind Type 
NC, spindle motor NC: FAN-UC ( 1 Spindle motor kW 

. 

I 

No. 
Axis 

X Y z 
Item 

1 Axis movement direction (horizontal, vertical rotation) 

Weight of moving component parts 
(including workpiece, etc.) kg 

/ Counter balance kg 4 
I Table support (sliding, rolling, static pressure) 
t 
1 Feed screw Diameter x pitch x axial length I 
Total gear ratio 

2 Movement of machine tool per revolution of motor mm 

'Least input increment of NC mm 

I Rapid traverse feedrate mm/min . 
Cutting traverse feedrate mm/min 

Inertia kg-cm-s2 
I 
Low feed without cutting kg-cm 

Load torque Rapid traverse ’ kg-cm 

Cutting thrust kg . 
Maximum cutting torque kg-cm I 

I 
I Maximum cutting duty/ON time %/min r 
Rapid traverse positioning frequency times/min 

3 External position detector 1 
I 1 Feed system machine tool rigidity kg-cm/rad 

Backlash amount 

4 Motor type, model - feedback type 

FB type I 
Number of rotation at rapid traverse 1 
Option/special specifications 

5 Acceleration/deceleration time at rapid traverse msec . 
Acceleration/deceleration time at cutting feed msec 

6 Input multiply ratio (IMR) 

Command multiply ratio (CMR) 

Detection multiply ratio (DMR) 

Position loop gain -1 
set 

7 Deceleration stop distance t 
Dynamic brake stop distance 

8 Amplifier type 

Transformer 
I 

Specifications 
Amplifier 1 
Regenerative unit 

z 
Version Date Name 

2 
1 

2 2 

3 

A. Ar 18700 
A 

FANUC LTD. 
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Servo motor selection data table (models for positioning) 

MTB 

1 Machine II 1 Model I 
1 NC model tt NC : FANUC 1 Name . I 

1 Item I Axis name I I I 
Specifications of 
moving object 

1 Direction of movement (horizontal, vertical, rotation) 1 I I 

Feed mechanism (Select 
one of the following 
and enter the 
corresponding data.) 

Ball screw: Diameter x pitch x length 

Rack and pinion: Diameter of pinion (traveling distance 
of the machine tool per revolution of the pinion: mm) 

Others 

Mechanical 
specifications 

f Traveling distance of the machine tool per revolution of ) 
the motor 

1 Total gear reduction ratio I I I 
Inertia (Note "before deceleration" or "applied to the 
motor shaft.") kg cm sec2 

1 Least input increment of NC (resolution) 

Maximum rapid traverse feedrate mm/min 

1 Distance of positioning in rapid traverse 

Frequency of positioning in rapid traverse times/min ! 
In the remarks section, note the operation cycle (speed 
pattern) if it is determined. , ~- .~ 
Load torque Low feed without cutting kg cm 

Rapid traverse kg cm 

Backlash mm 

Fill 
when 

in 
an 

these blanks 
external 

Type of external position detector (detection unit, 
number of pulses, etc.) 

position detector is 
used.{>'&) Gear diameter and reduction ratio when a rotary encoder 

is used 
~~ ~~~ 

Motor specifications Motor type (desired size and output, if any) 

FB type (when an absolute position detector is required) 

Option (when a brake, 
required) 

non-standard shaft, etc. is 

FANUC will fill in Command multiplier CMR 
these blanks. 

Detection multiplier DMR 

Position loop gain set-1 

Deceleration stop distance mm 

Dynamic brake stop distance mm 

Specifications of amplifier 
I 

Specifications of regenerative discharge unit 

[ Specifications of transformer 

Note 
1 1 

(,'c) Note the friction coefficient of the sliding surface if it is determined. I 
(fcgc> An external position detector is required when: 

- The positions of the motor and machine may be mechanically displaced, for 

Remarks 

example, by slippage of a driving tire or an elongated driving chain. 

Version Date Name 

1 

FANUC LTD. 
A.Ar - 1870 - 
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4.4 Characteristic Curve and Data Sheet 
Performance of each motor model is represented by characteristic curves and data 

sheet shown below. 

Performance Curves 
The typical characteristic curves consist of the following. 
1) Torque-speed characteristics 

These are known as operating curves and describe the relationship between the 

output torque and speed of the motor. The motor can be operated continuously 
at any combination of speed and torque within the prescribed continuous 

operating zone. Outside of this zone, the motor must be operated on an 
intermittent basis using the duty cycle curves. 

The limit of continuous operating zone is determined under the following 

conditions 

l 
The ambient temperature for the motor is 20°C. 

l The drive current of the motor is pure sine wave 
The limit of intermittent operating zone is determined by input voltage to 

the motor. 
Actual operation is limited by the current limit of servo unit. 

Due to the negative temperature coefficient of the magnetic material, 

continuous operating zone must be derated at the rate of 0.19% per 

degree centigrade rise of magnets. (i.e. for ambient temperature above 

20" derate 0.19% for each degree over) 
2) Overload duty characteristic 

These curves are known as duty cycle curves and provide very important 
information on how to determine the "ON" time for intermittent overload 
torque without overheating the motor. The curves shown in the following 
figures are ones determined by the limit of the temperature of the motors. 
When the motor is driven by some driving circuit having thermal protect 
devices such as thermal relay or fuse, the "ON" time may be limited by the 
characteristics of those elements. 

Data Sheet 
The data sheet gives the values of motor parameters relating to the 
performance. 
The values of pa rame ters are those under the foll 
a) The ambient t empe rature for the motor is 20°C. 

owing condit ions. 

b) Drive current of the motor is pure sine wave. 
Important parameters on the data sheet are defined as follows: 

i) Continuous RMS current at stall TENV: Is (Arms) 

Up to 40°C ambient motor can be operated at this RMS current COR- 
tinuously at stall (or low speed) with TENV (Totally Enclosed Non 
Ventilation). 

ii) Torque constant: Kt (kgfOcm/Arms) 
This is known as torque sensitivity and represents the torque 
developed 
obtained 

Per ampere 

bY measuring 
of phase current. This 
the torque developed bY 

value 
rated 

can usually 
current. 

be 
The 

torque constant is a function of the total flux and the total number 
of conductors in the armature. 
The back EMF constant and the torque constant are inter-related as 

follows: 
Kt (kgfOcm/Arms) = 30.6 Kv (Volt*sec/rad) 
Thus if Kv is.reduced due to demagnetization of the magnetic field, 
Kt is also reduced in the same proportion. 

iii) Back EMF (electromotive force) constant: Kv (volt"sec/rad) 
The back EMF constant is the indication of the permanent magnet field 
strength. It is the value of the generated voltage at a specified 

speed when magnetic field is rotated mechanically, and is the 
fun.ction of total number of conductors in the armature and total flux 

of the field. 
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The back EMF constant has the dimensions of volt-second per radian or 

volts per rpm. The relationship can be given as: 

Voltesec/rad = 
volts 

x 9.55 
rpm 

Back EMF constant is indicated as the RMS voltage per phase, so multiply 
mto get actual terminal voltage. 

iv) Mechanical time constant: tm (set) 
This is a function of the initial rate of rise in velocity when a step 
voltage is applied. It is calcul.ated from the following relationship. 

tm = 
Jm l Ra 

Kt g Kv 

, when Jm: rotor inertia (kgf*cm*secz) 

v) Thermal time constant: t 
t 

(min) 

This is a function of the initial rate of rise of winding temperature at 
rated current. It is defined as the time required to attain 63.2 
percent of the final temperature rise. 

vi) Static friction: Tf (kg*cm) . 

This is the no-load torque required just to rotate the rotor. 

vii) Max. current before demagnetization: Im (A) 
This value of current is the .instantaneous (peak) current which can be 
applied to the motor without demagnetizing the permanent magnet field. 
The magnet can be demagnetized even on only one pulse of high current. 
Care should therefore be taken to limit peak currents to the stated 

value. Repeated pulses at rated peak or less will not affect 

demagnetization. 

HOW to Use Duty Cycle Curves 
Servo motors can be operated in the range exceeding continuous rated torque 
depending on thermal time constant. Duty characteristics shows the Duty (X) and 
the "ON" time in which motor can be operated under the given overload condi- 
tions. Calculation procedure is as follows. 
acalculate Torque percent by formula (b) below. 

, 

@Motor can be operated at any point on and inside the curve corresponding to 
the given over load conditions obtained from I . 

@Calculate tF by formula (a) 

tF = tR x ( 
100 

Duty percent 
( > a 

Torque percent = 
Load torque 

Continuous rated torque 
•~~~.o*e~~e*~ee (b) 

tF: "OFF" time 
tR: "ON" time 

The values of tR and tF obtained form the above mentioned procedure shows the 
ones limited by motor thermal conditions. Other circuit protectors such a 

thermal relay or fuse also limit the operating zone of the motor. To 

determine tR and tF for actual use, characteristics of those protectors must 

be considered. 

In the case 
against a 
conditions. 

of digital servo, the software protection is available to protect 

shorter time overload. This also limits the motor operating 
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5. FEEDBACKDETECTOR 

5. I Buik-in Detector 
A pulse coder (optical encoder) is built in every AC servo motor. The pulse 

coder generates an A quad B incremental signal, a Z-phase (1 rotation) signal, 

and a rotor phase signal necessary for motor control. 
The pulse encoder is selectable to meet the machine requirements on motor 

models Z-OS to 40s. 
The types of pulse coders that can be built into models S-0, b-OS, 3-OS, 2- 

OSP, and l-OSP are limited. 
Only three types of pulse coders can be built into models 5OS, 6OS, and 70s: 

The high-resolution pulse coder and serial pulse coders A and C. 

5.M Incremental pulse coder (standard) 

This is the most compact standard pulse coder. 
.The incremental pulse coder is available in the types of 2,000, 2,500, 3,000, 

and 10,000 (A-phase) pulses per motor rotation. 
When using with a digital servo, it can be used for up to 24m/min. at 
resolution of lpmlpulse. For other resolutions, refer to the NC 
Specifications. 

When the pulse coder that generates 10,000 pulses per motor rotation and the 
NC flexible feed gear function are used together, control can be performed 
based on 1 pm/pulse corresponding to various feed pitches. 
However, an error is detected in some types of the feed pitches when the 
fractions are rounded off. 

5.1.2 Absolute pulse coder 
Even if the NC power is turned off, the pulse coder backed up with a battery 

tracks any position change eliminating the necessity of returning to the 
reference point at turning on the NC power. 
Compared with the incremental pulse coder, the outside dimensions are larger. 

The interface connector specifications are different from those of the 

incremental pulse coder. 
The restrictions on the feed rate are the same as those of the incremental 

pulse coder. A battery unit must be installed between the NC and the motor. 
After the display of NC "BATTERY LOW" appears, exchange the battery as much as 

possible early. 
Do the battery exchange with the power supply of NC turned on. 

5.1.3 High resolution puke coder 

This is available in the types of 10,000, 12,500, 15,000, 20,000, 25,000 and 
30,000 (A/B-phase) pulses per motor rotation. 
When the machine move distance per motor rotation is 4 to 12mm, O.lpm/pulse 

can be detected. 
The high resolution pulse coder can be used only in a digital servo NC. The 
high resolution pulse coder is available in two types. One is usable for up 
to 12m/min. (10,000, 12,500, 15,000, 20,000 and 25,000 pulses) at the 
resolution of O.lpm/pulse. 

The other is usable for up -to 24m/min (20,000, 25,000 and 30,000 pulses). 
(High-speed high resolution pulse encoder) 
(The high-speed high resolution pulse encoder needs a signal conversion circuit 
for the connection with NC.) 
The high resolution pulse code&can also be used for ensuring high precision 
positioning even at the resolution of lpm, and for enabling the setting of 
diameter +m in a lathe. However, in the case of lprn setting, the rapid 
traverse speed and the positioning gain may be limited by the detection unit. 
Generally, when the separate type position detector such as an optical scale 
is used, it is necessary to set the resolution of the detector built in the 
motor smailer than that of the position detector. When an optical scale of 
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lprn is used in a machine of 16mm per motor rotation, the resolution is too low 

with the pulse coder of 3,000 pulses. A pulse coder of 10,000 or 20,000 

pulses is necessary. 

5.1.4 Serial pulse coder A 

Serial pulse coder A is based on a totally different operating principle from 
that of the conventional pulse coders, and features a resolution of 
approximately l,OOO,OOO divisions per rotation. 
When combined with the flexible feed gear function, serial pulse coder A can 
set detection units of 1 pm, 0.1 F_tm, and 0.01 pm irrespective of the machine 
travel, provided that the machine travel per motor rotation is not a fraction. 

(The machine travel per motor rotation must be within the range selectable 
with both the flexible feed gear parameter and the parameter for the capacity 
of the reference counter.) 
Even when the power to the NC is turned off, the pulse coder, which has a 
back-up battery, stores the current position. Therefore, the reference point 
return function need not be executed when the NC is turned on next time. 
Serial pulse coder A has larger external dimensions than the increment pulse 
coder. 
Serial pulse coders can be used only with the digital servo NC. 
To use a serial pulse coder, the NC must be equipped with a serial pulse coder 
interface. 

5.1.5 Serial pulse coders B and B2 

These serial pulse coders are based on the same theory of operation as serial 
pulse coder A. However, serial pulse coder B features a resolution of approx. 

250,000 pulses per rotation, and serial pulse coder B2 features a resolution 

of approx. 30,000 pulses per rotation. 
Serial pulse coder B is used for T series servo motors. Serial pulse coder B2 

is used for model 5-O. 
Versatile feed systems can be specified with the flexible feed gear function. 
Even when the power to the NC is cut, the pulse coder retains the position of 

the machine as it has a battery backup. Reference position return is not 

therefore required when the power to the NC is turned on. 
Serial pulse coders can be used only for the digital servo NC. 

To use the serial pulse coder, a serial pulse coder interface is required for 

the NC. 

5.1.6 Serial pulse coder C 

Serial pulse coder C has a resolution equivalent to that of the conventional 
10,000 pulse per revolution high-resolution pulse coder. 
Serial pulse coder C is connected to the NC through a serial interface. 

The pulse coder is used in Series 16 and 18 when 0.1.pm resolution or the 

absolute functions are not required. 
When combined with the flexible feed gear function, serial pulse coder C 
detects pulses in units of 1 pm for a machine that moves up to 12 mm per motor 

rotation. 
(Note that a rounding error of up to 0.2 pm occurs when the machine travel is 
12 mm.) 
Serial pulse coder can be used only for the digital servo NC. To use the 

serial pulse coder, a serial pulse coder interface is required for the NC. 

5.1.7 Built-in detectors for model 2-OSP/%OSP/O-OSP 
The incremental pulse coder with a resolution of 10,000 pulses per rotation, 
the absolute pulse coders with a resolution of 2000, 2500, and 3000 pulses per 

rotation, and serial pulse coders A and C can be used for model 2-OSP/l-OSP/O- 
OSP. 

The features and restrictions are the same as above. 
A pulse coder for model 2-OSP/l-OSP/O-OSP outputs data with the 150pin or 259 
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pin D-SUB connector. 
Using a dedicated waterproof cover for the connector provides good protection 

extreme environments. 
When the thickness of the housing does not exceed 17 mm, a commercially 

available connector cover can also be used. 

51.8 Built-in detectors for model 4-OS/3-OS 

The incremental and absolute pulse coders with a resolution of 2,000 pulses 
per rotation (phase A) and serial pulse coders A and C can be used for model 

4-os/3-OS. 
The features and restrictions are the same as above. 
A pulse coder for model 4-OS/30OS connections are by the lead or connector. 
An a’bsolute pulse coder for model 4-OS/30OS connections are by connector. 
Serial pulse coders A and C for model 4-OS/30OS connections are by a 150pin D- 

SUB connector. Since a dedicated waterproof cover cannot be used for the 

serial pulse coders for model 4-OS/30OS, use a connector cover whose thickness 

does not exceed 17 mm when connecting the serial pulse coders. 

5-M Built-in detector of model 5-O 
In the model 5-0, an incremental and an absolute pulse coder of 1,000 pulses 

or serial pulse coder B2 of 30,000 (A-phase) pulses is available. 
The features and restrictions are the same as those described above. 
The pulse coder of model 5-O connections are through lead wires. 
A signal conversion circuit is required when incremental and absolute pulse 

coders for model 5-O are used for the digital servo. 
Install the signal conversion circuit as close as possible to the motor. 
The signal conversion circuit is not required when a serial pulse coder is 
used for the digital servo. 

Signal conversion circuit for model 5-O 
Order specification A16B-1700-0130 
For the details, refer to the NC connecting manual. 

C 

=i 
P 

External dimensions 

CNZ CN1 

Unit: mm 



5.2 

For 

use 
fol 

External Position Detector 
detecting a position by attaching directly to a ball screw or a machine, 
an external (separate type) position detector. Pay attention to the 

lowing items when using the separate type position detector. 
Increase the machine rigidity between the servo motor and the position 
detector to minimize mechanical vibration. If the machine rigidity is low 
or the structure vibrates, poor performance is likely to occur. 
Generally, when the separate type detector is used, the influence of gear, 
ball screw pitch error or table inclination is decreased and the 
positioning accuracy and geometrical accuracy (roundness, etc.) are 

increased, but the smoothness may deteriorate due to the elasticity in the 
machine between the servo motor and the position detector. 
It is necessary to use the built-in pulse coder with a resolution equal to 

or finer than that of the separate type position detector. Design the 

built-in pulse coder so that the ratio of resolution to that of the 

separate type is an integer value if possible. Namely, when an optical 

scale of lprn is used in a machine of 8mm per motor rotation, use the pulse 

coder of 2,000 or 1,000 pulses, rather than that of 2,500 pulses. 

To connect the separate type position detector to the NC, connect only the 
signals described in the connecting manual. (A, B, 2, OV, 5V and REQ if 
necessary) When the other signal is connected, the unit may malfunction. FANUC 
provides the following external position (rotary) detector. 

0 Pulse coder unit 
Available in the following specifications. The feature and restrictions 

on the feed rate, etc. are the same those of the built-in pulse coder. 

A86000301-TO00 

I 
(Incremental pulse coder) 

E 
01 2000P/rev (up to 3000min-1) 
02 2500P/rev (up to 24OOmin'l) 
03 3000P/rev (up to 2000min-1) 
04 40OOP/rev (up to 1500min'l) 

For the external dimensions, refer to item 4.2 (4). 

(2) Absolute pulse coder unit 

A860003240T100 

I 

E 
01 
02 

03 
04 

(Absolute pulse coder) 

2000P/rev (up to 3000min-1) 
2500Plrev (up to 2400min'l) 
30OOP/rev (up to 2000min"l) 
4000P/rev (up to 1500min"l) 

For the external dimensions refer to item 4.2 (5). 

(3) High-speed high resolution pulse coder unit 

A860003140TlClU (High-speed high resolution pulse coder) 

11 20OOOP/rev (up to 3000min'l) 
12 25000P/rev (up to 2400min-1) 

13 30000P/rev (up to 2000min'l) 
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A signal conversion circuit is required for the connection with NC. For 
the external dimensions, refer to item 4.2 

(4) Pulse coder unit 

2.4 

1 L 
2.4 I MS3 102A-2&29P 

7MAX 

Note: Use flexible coupling. 

Power supply 5V 25% 0.35A or less 

output A, A, B, i?, 2, -z 

No. of pulses 2000, 2500, 3000 P/rev. 

Maximum pulse rate 1OOkHz 

Working temperature range 0°C -60°C 

Rated loads 
Radial 2.0 kg 

j Axial 1.0 kg 

Shaft diameter runout 0.02 mm 

Weight 2.0 kg 

Rotor inertia Max. 0.057 g-cm-set 
2 

Friction torque Max. 0.8 kg-cm 
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(5) Absolute pulse coder unit 
High speed/high resolution pulse coder unit 

>y- MS3102A22-14P 

Key 
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5.3 Detector Signal Output 

The built-in and separate detector signals are output as follows. 

(1) For S series and L series 

Incremental, absolute, and high resolution pulse coder 

Separate type incremental, absolute pulse coder unit 

Signal names 
of the pulse 

I’““_ 
7 

.** 
8’ B 

z 
‘r : ‘2 

t 
CI 
c2 
c4 
C8 

c 

+5v 
ov 

Shield 
OH1 
OH2 

REQ 
+6VA 

OVA 

Pin names of the connector 

Incremental 
MS310A20-29PW 

(Separate) 
(MS3102A2029P) 

A (A) 
D (D) 

B (B) 
E (E) 

F (F) 
G (G) 

c (-) 
P (-) 
L (-) 
M (0) 

J, K (CJK) 
N, T (NPT) 

H (H) 
R (0) 
S (-) 

Absolute High-resolution 

MS3102A22-14P MS3102A22-14P 

(Separate) (NOT AVAILABLE 

(MS3102A22-14P) SEPARATE) 

A (A) A 

B (B) B 

C (C) C 

D (D) D 

E (E) E 

F (F) F 

G (G) G 

H (H) H 

J (J) J 

K (K) K 

L (L) L, T 
M (M) M, u 
N (N) N 

P (-) P 

R (0) R 

S (S) 
T (T) 
U (u) 

MS3102AZO-29P MS3102A20-29PW MS3102A22-14P 

OR oE 
FI s 
0 0 

G 
0 
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(2) For S series and L series 

High-speed, high-resolution pulse coder separate type 

high-resolution pulse coder unit 

(3) 

Signal names 
of the pulse 

coder 

A A (A) 
AR B (B) 

B 
BR 

z 
‘r: 'Z 

Cl 
c2 
c4 
C8 

+5V 
OV 

Shield 
OH1 
OH2 

* 
Pin names of the connector 

High-speed, high-resolution 
MS3102A22-14P 
(Separate) 

(MS3102A22-14P) 

C (C) 
D (D) 

E (E) 
F (F) 

G (G) 
H (H) 
J (J) 
K w 

L, T (L, T) 
M, U (M, U) 

N (N) 
P (-) 
R (0) 

. 

For S series, L series and F series 
Serial pulse coder A and C 

l For T series 
Serial pulse coder B 

l For S series model 5-O 

Serial pulse coder B2 

I Pin names of the 

Signal names connector 

of the pulse 
coder coder A 

MS3102A22-14P 

SD 
*SD 

high-speed 

A 
B 

REQ 
;k REQ 

E 
F 

+5v 
ov 

Shield 
+6VA 
OVA 

and 

Pin names of the 

connector Signal pulse 

a coder B2 
Serial pulse colors of 

coder C lead wires 
MS3102A20-29PW 

A Black 

D Black/White 

F Blue 

G Blue/White 

J, K Red 

N, T Gray 
H 

Orange 
Brown 

For a serial pulse coder, the overheat signals, signals Cl, C2, C4, 68, and Z, 
need not be connected because they are included in serial data. 
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(4) Models Z-OSP, l-OSp, 0-OSP, 3-OS, 4-0s (Serial) 
1OOOOP incremental (Z-OSP, l-OSP and 0-OSP) 
2OOOP, 25OOP, 3000P absolute (20OSP, l-OSP and OrOSP) 
Serial A, Serial C 

I I 1 

Pin No. of D-SUB 25P 
Signal 1 
name 10000P 2OOOP, 25OOP, 

Incremental 3000P Absolute 

23 
22 

23 
22 

I 
I B 21 21 --1 

24 g. B 20 20 
I I 

z 9 9 
20 l Z 8 8 

Cl 19 19 
c2 18 18 
c4 17 17 
C8 16 16 

+5v 12, 13, 25 12, 13, 25 
ov 1, 2, 14 1, 2, 14 

I OHA 5 5 
OHB 6 6 

REQ 7 
+6v 4 

Signal 
name 

SD 
*SD 

REQ 
$;REQ 

+SV 
ov 

Shield 
+6VA 
OVA 

Pin No. of D-SUB 15P 

; 

12 12 
13 13 

5 5 
6 6 

1 

I 

8, 15 8, 15 

l, 2, 3 1, 2, 3 
I 

0000000000000 D-SUB 25P (Convexity) 

000000000000 Pin arrangement 

14 15 16 17 18 19 20 21 22 23 24 25 

2 3 4 5 6 7 8 

00000000 D-SUB 15P (Convexity) 
0000000 Pin arrangement 
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(5) Model 4-OS/3-OS Incremental pulse coder 
Model 5-O Incremental and absolute pulse coder 

c; 

C8 

Shield 

REQ 

4-0/3-o 
Incremental 

Black 

Black/White 

Blue 
Blue/White 

Green 

Green/White 

VP-lfnw/wh-it~ ---LW.., .1-_-__ 
Orange/White 
Brown/White 

Purple/White 

Red, Red/White 

Gray, /TTh't Gray, vtllile 
Black 

5-o 
Incremental 

Black 

Blue 

Green 

Yellow/White 
Orange/White 

Brown/White 

Red 

Gray 
Black (thick line) 

5-o 
Absolute 

Black 

Blue 

Green 

Orange/White 
Brown/White 

Purple/White _ 

Red 

Gray 

Black (thick line) 
Orange 

Red/Gray 

Gray/White 
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6. BUILT-IN BRAKE 

Some of the S Series Models Z-OSP TO 40 and T Series Models use motors that 

contain a holding brake to prevent falling along a vertical axis. 

Motors with a built-in brake have different outlines and weight from other 

types of motors. For their outlines, refer to appropriate outline drawings. 

6.1 Brake Specifications 
The specifications of built-in brakes are listed below: 
S series, L series 

Motor model 1 2-o to O-OS 1 OS, 5s, OL to 6L 110s to 3os, 7L, 1OL 1 

Brake torque I 20 kgf"cm I 60 kgf*cm 180 kgf*cm I 
Response Release 60 ms . 80 ms 100 ms 
time 

1 Brake 1 10 ms I 20 ms I 60 ms I 

Supply voltage 90 VDC 90 VDC 90 VDC 
(?lO%) 0.3 A or less 0.4 A or less 0.6 A or less 
Current 

Weight increase I Approx. I Approx. I Approx. I 
I 1.5 kg 1 3 kg I 6 kg I 

Inertia increase I 0.0002 I 0.0007 I 0.006 I 

Motor model 2os, 3os, 7L, 1OL 40, 40s 50s - 70s 

Brake torque 400 kgf*cm 400 kgf"cm 1000 kgf"cm 

Response Release 130 ms 130 ms 160 ms 
time 

Brake 60 ms 60 ms 70 ms 

Supply voltage 90 VDC 90 VDC 90 VDC 
/I Ino/\ \ L IU/oJ 0.8 A or less 0.8 A or less 0.8 A or less 
Current 

Weight increase 

Inertia increase 

Approxe Approxe 
7 kg 10 kg 

0.006 0,006 

Approxe 
15 kg 

0.010 

Note) Motor model 10T with a built-in brake requires dedicated power to 
energize the brake., The supply voltage and current listed under "10T" 
apply where the dedicated power is used, 
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T Series 

Motor model OT, ST 10T 

Brake torque 100 kgf*cm 200 kgf"cm Note) Motor 10T with a built- 

Response' Release 
I 

50 msec ' 50 msec ’ 

f - -,,__I -AI 
II1 bra’tce rtxpur-e=s 

I-A= 
a sye 

time cial power supply which 
Brake 20 msec 10 msec energizes the brake. 

Supply voltage 90 VDC 90 VDC The supply voltage and 

(+10x) 0.3 A or 0.6 A or current in the 10T 

Current less less column are the values 

Weight increase About 3.8 kg About 3.8 kg 
when this special power 

supply is used. 

Inertia increase 0.006 0.007 

I Motor model I SF/3000 I lOF-30F 

Brake torque 80 kgf*cm 350 kgf"cm 

Response Release 80 msec 150 msec 
1 t:-fi t I I 

, I 

I 
L llllts 

I Brake I 40 msec I 20 msec 

Supply voltage 
(510%) 
Current 

90 VDC 90 VDC 
0.4 A or 0.6 A or 

less less 

IWeight increase I t About 3 kg 1 About 5 kg I I 

I Inertia increase I 0.0007 I 0.006 

Note) The power line and brake 

line are connected by an 
identical connector. 
For details, see the 

connection diagram of 
the power line of the F 
Series motor. 

Common notes to each series 

Use the full-wave rectified AClOOV or DCBOV as a power SUPPLY. Don't use the 
half-wave rectified AC200V. The surge suppressor may be damaged. 
Use a rectifier with dielectric strength of 400V or higher. Connect CR as 
shown in the drawing, to protect the contact of the switch. The equivalent CR 
is the Fujitsu S2-A. 

&d-P_ 1) v-v This hrnko is usp,A, t,~ hnld thP marhbv when thP ccprvn mntnr rnntrnl Y-U.-Y *--a- -**Ly ..ay--1&a*Y "a&Y "_I._ . ..YWV_ --aa"ew* 

is turned off. It is possible to brake the machine by turning off 

the brake power at emergency stop such as at the stroke end, but it 
is impossible to use this brake to reduce the stop distance in normal 

operation. 
Note 2) Allow sufficient time to start the servo motor before releasing the 

L "rake 6 
n-e 
U”ll ’ t -use 

4-L* ls,dl,A 
LllC ULtStSt: as 

an aid 
for 

elm,, ,,,f 
anls to 

l&AI 
Lilt= i5jLuy at the 

same position for a long time, such as an index table. Turn the 
servo off when holding the axis by the built-in brake or another 
holding means. At this time, allow sufficient time to set the brake 
before turning off the servo. 

Note 3) Built-in brakes manufactured in 1989 or earlier use resin-molded 

asbestos in the friction plate. 
Note 4) Models 40 and 4OS/2000 are longer because they contain a brake. If 

an excessive load is applied to the opposite side of the flange, the 
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flange may be damaged. Do not apply any load to the opposite side of 
the flange, and do not subject the motor to excessive force. 

6.2 Connection of the brakes 
The example of the connection of the brakes are as follows. 

MODEL OS, SS, lOS, ZOS, 30s 

90VDC 

hlS3102A lOSL-4P 

Magnetics cabinet 

\ 

500VDC Motor 
\ 

L 

MODEL 2-OS, 1-0s 

Brake 

500Q/0.2~ F coil 
f\ , I 

1 ‘I 

Magnetics cabinet 

\ 

500VDC Motor 

f \ 
f\ 

Surge 
L/ 

Brake 

IOSL-4P coil 
A f\ 

/ \ / 

Manufactured by 
Matsushita Denshi Buhin Co., Ltd. 
ERPC2ODK221, ERPClODK221, or equivalent 
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MODEL 2-OSP, I-OSP 

/ 

Motor 

1 0 

Magnetics cabinet 2 0 W 

\ 3 0 

500VDC 4 0 
_ Motor body - 

f\ 
Surge 1 

1 

suppre- 5 Brake 

500Q/O.Z@F I-ssor coil 
A m 

/,6 

Manufactured by 
Matsushita Denshi Buhin Co., Ltd. 
ERFC20DK221, ERZ-ClODK221, or equivalent 

MODELS SOS, 6Os, 7OS, OL, 5L, 6L, 7L, 1OL 

90VDC 

‘LB_/ klS3102A lOSL-3P 

Magnetics cabinet 

SOOVDC Motor 

1OOVAC 

( \ 

0 

Surge 

50OQ/O. 2pF suppressor 

m 
, I 
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7. CONNECTOR PLUG OF CONNECTION CABLE 

7.1 Specifications for Connectors 
The specifications for the connector plug of the cable corresponding to the 
specifications for the connector receptacle used in the FANUC AC servo motor 

are as follows. 

No. of pins Receptacle Straight plug Angle plug 1 Cable clamp 
I 
I 

2 MS3102A IOSL-4P MS3106B IOSL-4s MS3108B lOSL-4s 1 MS305704A 
3 MS3102A IOSL-3P MS3106B lOSL-3s MS3108B lOSL-3s i MS3057-4A 
4 MS3102A 18-1OP MS3106B 18-10s MS3108B 18-10s 1 MS3057-1OA 
4 MS3102A 22022P MS3106B 22-22s MS3108B 22-22s / MS3057-12A 
7 MS3102A 2401OP MS3106B 24-10s MS3108B 24-10s j MS3057-16A 
7 MS3102A ZO-15P MS3106B 20-15s MS3108B 20-15s MS3057-12A 

17 MS3102A ZO-29PW MS3106B ZO-29SW MS3108B 20029SW MS3057-12A 
19 MS3102A 22014P MS3106B 22-145 MS3108B 22-14s MS3057-12A 

4 RMlSWTR-4P RMlSTP-4S 
4 RMlZBRB-4P RMlZBPG-4S 

Note) Keep the connector plug away from the splash of cutting fluid or other 
liquid. When there is a possibility of wetting the connector plug, use 
a water-proof plug shown in 6.2 for the MS connector and the water-proof 
plug such as RMlSWTP-4S for the RM15 connector. Mount the motor so the 
connector is downward in the gravity direction as far as possible. When 
it must be set to side or up, make drip loop to prevent the cutting 
fluid running along the cable to wet the connector plug. In any case, 

when there is a possibility of wetting the connector plug, use a cover 
or take the other suitable means to protect it. 

7.2 Combination of Waterproof MS Plugs 
Water proofing can be assured to some extent by adopting the following plugs 
and adapters: 

(1) Use a waterproof MS plug manufactured by Japan Aviation Electronics 

Industry, Ltd., Daiichi Denshi Kogyo K. K., or Hirose Electric CO., Ltd. 

(2) When a flexible conduit is used, connect a conduit connector 

manufactured by Nippon Flex Co., Ltd. or Daiwa Dengyo Co., Ltd to the 

conduit. 

(3) For a power cord, clamp it using a connector manufactured by Nippon Flex 

or Daiwa Dengyo. 
(Use the cable clamp manufactured by Hirose Electric Co., Ltd. for the 

plug manufactured by the company.) 
The following table lists the plugs, conduit connectors, and flexible conduits 

corresponding to the receptacle used for each motor model. 
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Examples of how to connect the AC servo motor with waterproof MS Dlugs and 

flexible conduits 

Inside 
Gameter 

(mm) 

Motor model MS compatible plug 
Pulse coder location specifications 

Conduit londuit connector 
)aiwa Dengyo 

istraight) 
)aiwa Dengyo 
IL-shaped) 

Nippon Flex 

(straight) 
Nippon Flex 

(L-shaped) 

BOS 18-15 
BOL 18-15 

MPFlj 

Japan Aviation 

Daiichi Densi Kogyo Receptacle 

specifications 
(Outside diameter of 
the standard cable) 

Hirose Electric 

OS, SS, OL, SL, 6L JA06A-18-IOS-Jl 
JL04-6A18-10s 

MS3106A18-lOS(D190) 

H/MS3106Al8-lOS-D(O3) 

14 

Power line 
14 RCC-104RL-MS18F VF-04 

RCC-304RL-MS18F SR-04 

BOS 22-19 MPF19 
BOL 22-19 

RCC-106RL-MS22F VF-06 

RCC-306RL-MS22F SR-06 

MS3102A18-10P 

($12) 

JA06A-22022S-J1 
JL04-6A22-22s 

MS3106A22=22S(D190) 

H/MS3106A22-22s.D(O3) 

17 lOS, 2os, 30s 

Power line 
19 

MS3102A22-22P 

($14) 

19 2OS/3000, 30/2000, 
40, etc. 

7L, lOL, etc. 

JAO6A-240lOS-Jl 
JL04-6A24-10s 

MS3106A2&10S(D190) 

H/MS3106A24-lOS-C(O3) 

BOS 24-19 MPF19 

BOL 24-19 MPFlS 

RCC-106RL-MS24F VF-06 

RCC-306RL-MS24F SR-06 Power line 

MS3102A24-10P 

(917) 

Incremental Serial C 
pulse coder signal 
line 

JA06A-20029SW-Jl 

MS3106A20=29SW(D190) 

H/MS3106A20=29SW(04) 

BOS 20-15 
BOL 20-15 

MPF15 

VF-04 
SR-04 

14 RCC-104RL-MS20F 
RCC-304RL-MS20F MS3102A20-29PW 

(#ll) 

Absolute Serial A, B 
pulse coder signal 
line 

JAO6A-220l&-J1 

MS3106A22-14S(D190) 

H/MS3106A22-14S(03) 

14 BOS 22-15 
BOL 22-15 

MPF15 

RCC-104RL-MS22F 

RCC-304RL-MS22F 
VF-04 
SR-04 

14 

I 
MS3102A22-14P 

($11) 

This table is only for reference. For details, contact the manufacturer. 

The specifications of a plug manufactured by Daiichi Denshi Kogyo, (190), must 
be specified. 
The specifications of a plug manufactured by Hirose Electric Co., Ltd., (03) 

or (041, must be specified. 
When JL04 series plugs manufactured by Japan Aviation Electronics Industry and 

plugs manufactured by Hirose Electric Co., Ltd. are used for power lines, they 

conform to JIS-B6015. 
Do not connect the 0 V signal line of the pulse coder to the connector shell. 
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Examples of how to 
flexible conduits 

connect the AC servo motor with waterproof MS plugs and 

Motor model 
Pulse coder 
location 
Receptacle 
specifications 

(Outside diameter 
of the standard 

c 

MS3102Ai8-10P 

($12) 

IOS, 2os, 30s 
Power line 
MS3102A22-22P 

($14) 

2OS/3000, 30/2000, 
40, etc. 
7L, lOL, etc. 
Power line 

MS3102A24-10P 

($17) 

'Incremental Serial 

C pulse coder 
signal line 
MS3102A20-29W 

($11) 

Absolute Serial A, 
B pulse coder 
signal line 
MS3102A22-14P 

($11) 

MS compatible plug 
specifications 
Japan Aviation 
Daiichi Densi Kogyo 
Hirose Electric 

(straight) 
Hirose Electric 

(L-shaped) 

JA06Ar18010%Jl 
JL04-6A18rlOS 

MS3106A18rlOS(D190) 

H/MS3106A18-lOS-D 
H/MS3108B18-lOS-D 

JAO6A-22022%Jl 
JL04-6A22-22s 

MS3106A22=22S(D190) 

H/MS3106A22-22%D 
H/MS3108B22-22%D 

JA06Ar240lOS-Jl 

JL04-6A24-10s 

MS3106A2&10S(D190) 

H/MS3106A24-lOS-G 
H/MS3108B24-10%G 

JA06Ar20029SW-Jl 

MS3106A20=29SW(D190) 

H/MS3106A20-29SW(Ol) 

H/MS3108B20=29SW(Ol) 

JA06A-22014S-Jl 

MS3106A22-14S(D190) 

H/MS3106A22=14S 

H/MS3108B22=14S 

Power cord connectors Outside I 
Daiwa Dengyo(straight) diameters 
Daiwa Dengyo(L-shaped) (mm) of 

applicable 
cables 

Nippon Flex(straight) Except 
Nippon Flex(L-shaped) Hirose-made 

cables 

YSO 18-12-14 #11.3-$14.5 
YLO 18-12-14 $11.3~$14.5 

ACS-12RL-MS18F $8~$12 

ACS-16RLrMS18F $12~$16 

ACA-12RL-MS18F #8-$12 

ACA-16RLrMS18F +12-$16 

YSO 22-12-14 $11.3~$14.5 
YLO 22-12-14 $11.3~$14.5 

ACS-16RLrMS22F $12~$16 

ACA-16RL-MS22F $12~$16 

YsO 24-15-17 $414.5~$17.5 
YLO 24-15-17 t@4.5-$17.5 

ACS-20RL-MS24F $16~$20 

ACA-20RLrMS24F $16~$20 

YSO 20-9-11 $8.3~$11.3 
YLO 20-g-11 $8.3~$11.3 

ACS-12RLrMS20F $8~$12 

ACA-12RLrMS2OF $8~$12 

YSO 22-9-11 $8.3~$11.3 
YLO 22-9-11 $8.3~$11.3 

ACS-12RL-MS22F $8~$12 

ACA-12RL-MS22F $8~$12 

This table is only for reference. .For details, contact the manufacturer. 

The specifications of a plug manufactured by Daiichi Denshi Kogyo, (1901, must 

be specified. 
The specifications of a plug manufactured by Hirose Electric Co., Ltd., (011, 
must be specified. 
The cable clamp manufactured by Hirose Electric Co., Ltd. is used for the plug 

manufactured by the company. However, use the same plug for the connector for 

the cable covered with rubber manufactured by Nippon Flex or Daiwa Dengyo as 

for the conduit connector. 
When JL04 series plugs manufactured by Japan Aviation Electronics Industry and 

plugs manufactured by Hirose Electric Co., Ltd. are used for power lines, they 
conform to JISrB6015. 
Do not connect the 0 V signal line of the pulse coder to the connector shell. 
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7.3 Connectors for Models 2-OSP, I-OSP and O-OSP 
Models 2-OSP, l-OSP and 0-OSP of the FANUC AC servo motors are equipped with 

special connectors to improve the water-tightness. 

The specifications for the connectors used exclusively for cables are as 
follows. 

, 
Name Applicable motor (pulse coder) Specifications 

Connector kit Models 2-OSP, l-OSP, l-OSP/3000, and O-OSP A06B-60500Kill 

(power line) 

Connector kit 
(signal line 25) 

Absolute pulse coders (2OOOP, 25OOP, and 

Connector kit Models 29OSP, l-OSP, l-OSP/3000, and O-OSP A06B-6050~Kll5 
(signal line 15) Serial pulse coder A and C 

Parts included in the connector kit (signal line 25) 

Item Quantity 
FANUC 

specifications 
Manufacturer 

Contact 1 A63L-0001~0434 Hirose 
#BB25SNO Electric Co., 

Ltd. 

Waterproof 1 A63L-0001-0442 Hirose 
cover Electric Co., 

Ltd. 
, 

Parts included in the connector kit (signal line 15) 

Manufacturer's 
specifications 
and remarks 

HDB&25S, 
soldering type 

HDBW-25CV 

Item Quantity 
FANUC 

specifications 
Manufacturer 

Contact 1 A63L-0001-0434 Hirose 

#AB15 SNO Electric Co., 
Ltd. 

Waterproof 1 A63L-0001-0496 Hirose 
cover Electric Co., 

Ltd. 

Manufacturer's 

specifications 
and remarks 

HDAB-15S, 

soldering type 

HDAW-15CV 
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Parts included in the connector kit (power line) 

FANUC 
Manufacturer's 

Item Quantity 
specifications 

Manufacturer specifications 

and remarks 

Connector 1 A63L-OOOl-0428/CJ Nippon AMP 176346-4, crimp 
Co., Ltd. typeW 

Outside diameter 

of an applicable 
cable: 

9.9 to 10.9 mm 

Special crimping tool specifications: A97L-0200-0979 Nippon AMP Co., Ltd. 
914596-3 
Special pulling tool specifications: A97L-OZOO-0980/D3 Nippon AMP Co., 
Ltdo 914677-1 
Prepare the crimping and extracting tools if necessary. 

8. COOLING FAN FOR MODELS 40 AND 4OW2000 
Models 40 and 4OS/2000 each have a cooling fan to which single-phase 200 VAC 

needs to be supplied. 
The connections and the currents are as follows. Note that the magnetics 
cabinet needs to be equipped with a fuse or breaker because the fan motor does 

not have a protection circuit. 

Connector for the fan motor 
MS3102AlOSL-4P 

I Input voltage I Steady-state current I Surge current I 

200 v I Approx. 0.3 Arms I Approx. 0.4 Arms I 

230 V I Approx. 0.3 Arms I Approx. 0.5 Arms I 
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II. FANUC AC SERVO MOTOR S series 



1. GENERAL 

The FANUC AC Servo Motor S series is optimum for the feed axis of most machine 
tools, and has the following features. 

(1) Smooth rotation 

The unique magnetic pole form designed to minimize torque ripple enables 
very smooth rotation by strict current control_ and precise pulse coder 
feedback. 

(2) Fast acceleration performance 
The unique rotor form makes the motor compact and light weight, 

providing high torque and fast acceleration. 

(3) High reliability 

The totally enclosed brushless structure with no wearing part permits 

inspection/maintenance free operation. 

(4) Built-in high precision detector 
An optical encoder (pulse coder) with low indexing error is built in, 
permitting high precision positioning. The pulse coder of 2,000 to 

30,000 pulses permits the indexing of 120,000 divisions maximum per 

motor rotation. (This value may be limited in some types of NC/motor.) 

Serial pulse coder A, which offers super-high resolution, enables 

indexing with a resolution of up to l,OOO,OOO increments. 

When combined with the flexible feed gear function, serial pulse coder A 
enables feeding in units of 0.1 pm or 0.01 pm for almost all feed screw 

pitches. 

(5) Sufficient stability 
The motor constant permits stable control for a large machine tool. 

(6) Ab;indant options 
that are available for machine design in addition to the Other options 

many types of high precision detectors are: 
0 Built-in brake for holding (model Z-OS to 30s) 

l Two types of shaft form (model 2-0s to 30s) 

The S series motors are available in two types. One requires an input 
transformer (185 V specification): models S-0, 30/2000 and 40. The other is 
operated from 200 to 230V power supply and does not require an input 

transformer (200V specification): models 4-OS, 3-OS, 2-OSP, l-OSP, l-OSP/3000, 
o-OSP, OS, ss, 5s/3000, lOS, lOS13000, 2OS/1500, 2OS, 2OS/3OOOS, 3os, 
3OS/3000, 4OS/2000, SOS, 60s and 70s. 
The models with a subscript "S" are the motors optimized to the power supply 
voltage of 200 to 230V. The motor winding is different in 185V and 200V 
specifications, but the appearance and weight are the same. 

Note 1) 1OOVAC is necessary for the driving unit of all motors. 
Note 2) The driving unit of 185V specification needs I8VAC with a center tap. 
Note 3) I-he driving unit of model 5-O uses single-phase 100VAC. 
Note 4) Single-phase 200VAC is required for the cooling fan of model 40 and 

4OSj2000. 
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2. TYPES OF MOTORS AND DESIGNATION 

The types and specifications of S series servo motors are described as 

follows. 

(1) 

(2) 

(3) 

Model 5-O 

A06B-0531-BOD[3 

L- 

01 lOOOP incremental pulse coder 
31 1OOOP absolute pulse coder 
69 Serial pulse coder B2 

Models 4_OS, 3-0s 

A06B-Oon0-Bu~0 -- 

E- 
532 Model 4-0s 001 2000P incremental pulse coder (lead wires) 

533 Model 3-0s 201 2000P incremental pulse coder (connector) 
251 2000P absolute pulse coder (connector) 

272 Serial pulse coder A (D-SUB connector) 
274 Serial pulse coder C (D-SUB connector) 

Models 2-OSP, I-OSP, l=OSP/3000, O-OSP 

AO6B-OOOC+B[ -_ 

371 Model 29OSP 

E 

372 Model l=OSP 
373 Model l-OSP/3000 
374 Model O-OSP 

- 10 With the incremental pulse coder (1OOOP) 
(D-SUB connector) 

- 41 With the 2000P absolute pulse coder 

(D-SUB connector) 
- 42 With the 2500P absolute pulse coder 

(D-SUB connector) 

- 43 With the 3000P absolute pulse coder 
(D-SUB connector) 

- 69 With serial pulse coder A (D-SUB connector) 

- 71 With serial pulse coder C (D-SUB connector) 

0 Taper shaft (20OSP, l-OSP, l-OSP/3000 standard) 

1 With the taper shaft brake (20 kgf-cm) 

5 Straight shaft 
6 With the straight shaft brake (20 kgfcm) 

Previously, the motors with 2OOOP, 2500P and 3000P absolute pulse coders were 

designated as Bu31, B032, and Bn33, respectively. Now, they are designated 

as BD41, BCl42, and Bn43, respectively. 
Previously, a motor with a pulse coder whose resolution is 10,000 

pulses/rotation was designated as BO61. Now, it is designated as BDlO. 

The installation and functions are completely compatible. 
The standard shafts used for models 2-OSP, l-OSP, and l-OSP/3000 are taper 

shafts. Use a taper shaft as far as circumstances, such as the delivery time . 
and maintenance, permit. 
The standard shafts for model O-OSP is a 14 mm dia. straight shaft. They is 
no taper shaft option. 
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(4) Models OS, SS, and 5S/3000 

AO~B-OUO[I-B[ -- 
1 

313 Model OS 
314 Model 5s 

514 Model 5S/3000 

- 04 With the 2000P incremental pulse coder 
- 05 With the 2500P incremental pulse coder 
- 06 With the 3000P incremental pulse coder 
- 10 With the 1OOOOP incremental pulse coder 

(17P connector) 
- 41 With the 2000P absolute pulse coder 

- 42 With the 25OOP absolute pulse coder 
- 43 With the 3000P absolute pulse coder 

- 81 With the 1OOOOP high-resolution pulse coder 
(19P connector) 

- 62-68With the high-resolution pulse coder 
(See the attached table for the number of 

pulses) 
- 72 With the serial pulse coder A 
- 74 With the serial pulse coder C 

- 0 Taper shaft (standard) 
- 1 With the brake (60 kgf-cm) 

- 5 Straight shaft 
- 6 Straight shaft with the brake (60 kgfecm) 

For 1-p detection in the NC having the flexible feed gear function, use the 
1OOOOP incremental pulse coder (17-pin connector) if possible. 
The designations of the motors with the 2OOOP, 25OOP, and 3000P incremental 

and absolute.pulse coders and with the serial pulse coders has been changed. 
The installation and functions are completely compatible. 
See item (8) for the correspondence between the motors and the old 
designations. 
The designations of the motors with the brake have been changed. 
The position of the brake connectors and the shape of the oil seals have been 
changed. The installation dimensions of the new motors are the same as those 

of the old ones. However, thoroughly check whether the motors interfere with 

the machine tool. (See the outline drawings.) 
The motors whose dimensions are old (whose designations are B200 and B?nu) 
can be supplied only for maintenance to eliminate the problem of interference 
between the motors and the machine tool. 
Use the motors whose designations are BlOD and B600 if possible, however. 
The standard shafts used for models OS, SS, and 5S/3000 are taper shafts. Use 

a taper shaft as far as circumstances, such as the delivery time and 
maintenance, permit. 
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(5) Models lOS, lOS/3000, 2OSi1500, ZOS, 2OSf3000, 3OS, 3OS/2000, 3Os/3000, 
40, and 4OS/2000 

- - 
I 

-315 Model 10s 
-317 Model lOS/3000 
-505 Model 2OS/1500 
-502 Model 20s 

-318 Model 2OS/3000 
-590 Model 30s 

-506 Model 30/2000 
-319 Model 3OS/3000 
-581 Model 40 
L583 Model 4OSf2000 

.- 

~ 

04 With the 2000P incremental pulse coder 
05 With the 2500P incremental pulse coder 
06 With the 3000P incremental pulse coder 
10 With the 1OOOOP incremental pulse coder 

(17P connector) 
41 With the 2000P absolute pulse coder 
42 With the 2500P absolute pulse coder 

43 With the 3000P absolute pulse coder 
81 With the 1OOOOP high-resolution pulse coder 

(19P connector) 
62-68With the high-resolution pulse coder 

(See the attached table for the number of 

pulses) 
72 With the serial pulse coder A 
74 With the serial pulse coder C 

- 0 Standard 
- 2 With the brake (180 kgfcm) 
- 3 With the brake (400 kgfcm) 
- 5 Taper shaft 

7 Taper shaft with the brake (180 kgf-cm) 
8 Taper shaft with the brake (400 kgf+cm) 

For 1-p detection in the NC having the flexible feed gear function, use the 
1OOOOP incremental pulse coder (170pin connector) if possible. 

The designations of the motors with the 2OOOP, 25OOP, and 3000P incremental 
and absolute pulse coders and the motors with the serial pulse coders have 

been changed. 
The installation and functions are completely compatible. 

See item (8) for the correspondence between the motors and the old 
designations. 
The standard shafts for models 10s to 30s are straight. Use the straight 
shafts if possible, considering the appointed delivery date and the 
maintenance. 
Only the straight shaft with a 400 kgf-cm brake can be provided for model 40. 

(6) Models 5OS, 6OS, and 70s 

AO6B-0330-BOO q 

. 

61-68 With the high-resolution pulse coder 

(See the attached table for the number of 

69 With seriil pulse coder A 
71 With serial pulse coder C 

0 Taper shaft (standard) 
2 With the brake 
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(7) Motor with high resolution pulse coder. 

A06B-O~CKkB~~~ 

I Pulse number Max. speed 

81 : 10000P 
61 : 10000P 
62 : 125OOP 
63 : 15OOOP 
64 : 2OOOOP 

65 : 25000P 

66 t 2OOOOP 

67 : 25000P 
68 : 3OOOOP 

(3000 min-1) 

(3000 min.1) 
(2400 min.1) 
(2000 .min-1) 
(1500 min.1) 
(1200 min.1) 
(3000 min-l) High-speed type 

(2400 min.1) High-speed type 

(2000 min-1) High-speed type 

The high speed type needs a signal conversion circuit for the connection with 
NC. The maximum rotation speed is the restriction of the pulse coder. In 
addition, there are restrictions in the maximum rotation speed of the motor 
and the feed rate of NC. 

(8) Detector compatibility table 

The designations of the motors with the following pulse coders have been 
changed in models OS to 4OS/2000. 
The installation and functions of the old and new motors are completely 

compatible. 
The motor with the 1OOOOP incremental pulse coder of BOlO has the same shape 
and the same connector as the motor with the old incremental pulse coder. 

Use this new motor to enable the flexible feed gear function to be used by the 

1OOOOP pulse coder 
detection. 

instead of the old incremental pulse coder during 1-p 

Pulse coder I New designation I Old designation 1 
I ZOOOP Incremental (17P) I BC104 I BOO1 l 
I 2500P Incremental (17P) I BOO5 BOO2 I 

I 3000P Incremental (17P) I BOO6 I BC103 I 

I 1OOOOP Incremental (17P) I BnlO I -1 
ZOOOP Absolute (19P) 

2500P Absolute (19P) 

BC141 B031 

BCl42 BO32 

3000P Absolute (19P) 

1OOOOP High-resolution (19P) 

B043 B033 

B081 B061 

I Serial pulse coder A (19P) I Bn72 I B069 -1 

I Serial pulse coder C (17P) I Bn74 I B[771 I 
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3. SPECIFICATIONS AND CHARACTERISTICS 

3.1 Types of Motors and Specifications 

I I I 

Item ( Unit 1 5-O j 4-0s 1 3-0s 

Output kW 

1 

0.02 0.05 0.1 

\ 

HP 0.027 0.07 0.13 

Rated Nm 0.10 0.25 0.49 
torque 
at stall 

bt+-Ti 5 

I I I I 
I 

Maximum 

speed 
jmin-1 1 30001 X000/ 3000 

I I I ! 
I I I I 

Maximum Nm 0.8 1.1 2.2 
theoret- 
ical 
torque kgcm 8 11.3 22.6 

I I I I 

Rotor kgm2 0.0000029 0.000037 0.000073 
inertia ’ 

kgcmS 0.00003 

Maximum rad/S 267000 29700 30500 
theoret- 
ical 

acceler- 
ation 

I 

Weight kg 0.7 1.7 2.4 2.8 4.3 5.9 10 15 

l-OSP 

2-OSP l-OSP/ o-OSP OS 
5s 

3000 
5s/3000 

0.3 0.4 0.5 0.75 0.9 
0.45 1.0 

0.4 0.54 0.67 1.0 1.2 

0.6 1.3 

1.0 2.0 2.9 2.9 5.9 
2.0 5.9 

10 20 30 30 60 
20 60 

3000 2000 3000 3000 2000 
3000 3000 

7.8 15.7 22 26 53 
15.7 

80 160 220 270 540 
160 

0.00036 0.00060 0.00083 0.0020 0.0037 

0.0037 0.0061 0.0085 0.020 0.038 

21600 26200 25900 13500 14200 
26200 

The above values are uxkr the condition at 20°C. 

Note) The above values shown in the maximum theoretical torque are the theoretical 

values. The actual 1mg7r1 ..+.,mum torque is restricted by the current limit value of 
the drive amplifier. 
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Item Unit 10s 2os/1500 30s 40 50s 60s 70s 
10s/3000 20s 30/2000 4OSf2000 

2OS/3000 3Os/3000 

Output kW 1.8 2.8 3.31 3.6 8 10 13 

2.3 3.5 4.0 7.0 
3.5 4.4 

HP 2.4 3.8 4.4 4.8 11 13 17 

3.1 4.7 5.4 9.4 
4.7 6.0 

Rated Nm 11.8 22.5 37.2 55.9 66 98 147 

torque 11.8 22.5 29.4 55.9 

at stall 22.5 29.4 

kgcm 120 230 380 570 670 1000 1500 

120 230 300 570 
230 300 

Maximum min-1 2000 1500 1200 1200 2000 2000 2000 

speed 3000 2000 2000 2000 

3000 3000 

Maximum Nm 78 147 225 235 294 441 588 
theoret- 
ical 
torque kgcm 800 1500 2300 2400 3000 4500 6000 

Rotor kgm2 
inertia r 

kgcmS2 

Maximum rad/S 
theoret- 
ical 

acceler- 
ation . 

Weight kg 

0.010 0.017 0.024 0.030 0.024 0.031 0.038 

0.10 0.17 0.24 0.31 0.24 0.32 0.39 

8000 8800 9600 7700 12500 14100 15300 

23 34 45 60 80 100 120 

The above values are under the condition at ZO'C. 

Note) The above values shown in the maximum theoretical torque are the theoretical 
values. The actual maximum torque is restricted by the current limit value of 
the drive amplifier. 
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3.2 Characteristic Curve and Data Sheet 
I) Torque-speed characteristics 

- The intermittent operation zone is determined by the input voltage 
applied to the drive amplifier. The curve shown is the value for the 
rated input voltage. 

- The maximum torque at acceleration/deceleration is restricted by the 
current limit value of the drive amplifier. 

2) Overload duty curves 
- The curves shown obtained at the thermal limit of the motor. The 

overload duty is restricted by the drive amplifier or the 
characteristics of the protecter on the built-in detector in the motor. 

3) Data sheet 
- Parameter of the motor for the data sheet is the value at 20°C and its 

tolerance is +lO% 
- The maximum torque at acceleration/deceleration under the actual operating 

condition is obtained by the intergration of the torque constant of the 
motor and the current limit value of the amplifier. Note that the current 

limit value of the amplifier is indicated as a maximum peak value. 

Ex) Model 20s 

- Torque constant of motor = 6.5 kgf"cm/Arms 
- Current limit value of amplifier = 40 Apeak 

- Max. torque = 40 x 0.707.x 6.5 = 183 kgf"cm 
(Convert into rated value) 

The above value may deviate due to fluctuation of power source, motor 

parameter, or limit of amplifier. 
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Model5-0 (A06Eb0531-B/J Cl 0) 

speed-torque characteristics (digital) over load duty 
04 . 

03 . 
---9 

--------- -I--_ 

--I- 
--9. 

Data sheet 

80 

n 70 
H 

iii 
60 

-z 50 

Speed (rpm) “ON” time (min.) 

Parameter I Symbol 1 Value I Unit I 

Rotor inertia -1 Jm 

Continuous RMS current Is 
at stall 

Torque constant(*) Kt 

3000 min.1 

0.1 Nm 
1 kgfcm 

0.0000029 kgm2 
0.00003 kgfcmS2 

0.49 ( / y,,i 

Back EMF constant (RMS Ke 
voltage per phase)(*) Kv 

Armature resistance(*) Ra 

Mechanical time tm 
constant(*) 

7.0 V/lOQOmin-1 
0.07 Vsec/rad 

15 St 

0.003 S 

Thermal time constant tt 

Static friction Tf 

Maximum allowable Im 
current 

11 min 

0.01 Nm 
0.1 kg&m 

5.5 A(peak) 

Max. torque Tm 0.78 Nm 
8 kgfcm 

Max. acceleration 267000 rad/S 

Maximum winding Bm 125 OC 
temperature rise 

Weight I I 0.7 .I I I kg I 

Note) The values are the standard values at 20°C and the tolerance is +10X. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (Th e 
above figures show average values.) 
These values may be changed without prior notice. 

2-9 



Model 4-0s (A06B-05320BIJ 0 D) 

speed-torque characteristics (digital) over load duty 

-----0--___ 

6 
---co. 

Speed (rpm> “ON” time (min.) 

Data sheet 

I 1 I 1 
Parameter ISymbol 1 Value 

I 
Unit 

I 
Maximum speed Nmax 3000 min -1 

Rated torque at Ts 0.25 Nm 
stall(*) kgfcm 

Rotor inertia p,/--o;y;:;;; kgmz 
kgfcmS2 ” 

. 
Continuous RMS current Is 0.93 A(rms) 
at stall 

Torque constant(*) Kt 0.26 Nm/A(rms) 
2.7 kgfcm/A(rms) 

Back EMF constant (RMS Ke 9.2 V/1000min~l 
voltage per phase)(*) ]Kv 1 0.09 1 

I I 
Vsecfrad I 

Armature resistance(*). Ra 6 fi 

Mechanical time tm 0.010 S 

constant(*) 

Thermal time constant tt 

Static friction Tf 

Maximum allowable Im 
current 

15 min 

0.02 Nm 
0.25 kgfcm 

6 A(peak) 

Maxi torque 

Max. acceleration 

Maximum winding 
temperature rise 

Tm 

8m 

I,1 Nm 
11.3 kgfcm 

29700 rad/Sz 

125 "C 

Note) The values are the standard values at 20°C and the COlerance is flQX. .~ ----_ 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model 3-0s (A06B-0533-BO •l 0) 

speed-torque characteristics (digital) 
2 

over load duty 

80 

5 

intermittent operating / 

1000 2000 3000 -1 2 5 10 20 50 

Speed (rpm) “ON” time (min.) 

Data sheet 

Parameter Symbol . Value Unit 

Maximum speed Nmax 3000 min.1 

Rated torque at Ts 0.49 Nm 
stall(*) 5 kgfcm 

Rotor inertia Jm 0.000073 kgm2 
0.00074 kgfcmS2 

Continuous RMS current Is 0.93 A(rms) 
at stall 

Torque constant(*) Kt 

Back EMF constant (RMS Ke 
voltage per phase)(*) Kv 

Armature resistance(*) Ra 

Mechanical time tm 
constant(*) 

0.53 Nm/A(rms) 
5.4 kgfcm/A(rms) 

18.4 V/lOOOmin-1 
0.18 Vsec/rad 

8.7 fl 

0.007 S 

Thermal time constant tt 

Static friction Tf 

Maximum allowable Im 
current 

15 min 

0.02 Nm 
0.25 kgfcm 

6 idpeak) 

Max. torque 

Max. acceleration 

Maximum winding 
temperature rise 

Tm 

tYm 

2.2 Nm 
22.6 kgfcm 

30500 rad/Sn 

125 "C 

Weight 

Note) The values are the standard values at 20°C and the tolerance is &lo%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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speed-torque characteristics (digital) over load duty 

3 

n 
E intermitten’: operating 
w 

2 

!;;, 

0 1000 2000 3000 

80 

~ 70 
x 
a, 60 
E 

20 

10 

2 5 10 20 50 

Data sheet 

Speed h-pm) “ON” time (min.) 

Parameter 1 Symbol 1 Value I Unit I 

I Maximum speed I Nmax I 3000 1 I I min -1 I 
Rated torque at 
stall(*) 

Rotor inertia 

Continuous RMS current Is 

I I at stall 
2.2 A(rms) 

Torque constant(>k) 
IKt I “if: j 

Back EMF constant (RMS Ke I I voltage per phase)(") Kv 

IArmature resistance(*) IRa I 1.733 l I I a I 
Mechanical time 
constant(*) 

)tm I 0.010 ) 1 Is / 

I Thermal time constant I tt I 15 I I -7 ~ min I 

Static friction ITf I O”‘Y I Nm 
kgfcm 

Maximum allowable 
current 

Im 

I I 
24 A(peak) 

Max. torque 
lTrn I ‘iii I I (Efcm j 

[Max. acceleration I 21600 1 I lrad/Sz 1 

Maximum winding 
temperature rise I8 m I 125 I I lot I 
I Weight I I 281 . I I kg -1 

Note) The values are the standard values at 20°C and the tolerance is *10X. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model I-OSP (A06E3-0372-BO 0 0) 

Model %OSP/3000 (A06B-0373.BO D El) 

speed-torque characteristics (digital) over load duty 

--a_ --w._ 
---0 

---_ 

6, 

----L---.m------------~ . . \ 
4 

intermi tten’: operating 

2 
I 
continuous operating 

0 
G 1000 2000 3000 

Data sheet 

Speed (rpm) “ON” time (min.) 

Parameter 1 Symbol 1 Value I Unit I 
Maximum speed I Nmax I 2000 1 3000 1 I min -1 I 

Rated torque at 
stall(*) 

Rotor inertia 

Ts 

Jm 

2.0 2.0 Nm 
20 20 kgfcm 

0.00060 0.00060 kgm2 
0.0061 0.0061 kgfcmS2 

Continuous RMS current 
at stall 

(IS / 2.2 / 2.9 1 /A(rms) / 

Torque constant(*) 

Back EMF constant (RMS Ke 
voltage per phase)(*) / Kv / it;‘, ( ‘,?;: 1 

Armature resistance(*) Ra 2.444 1.375 sz 
- 

Mechanical time 
constant(*) 

/tm / 0.005 j 0.005 / /s 

Thermal time constant I tt I 2o I 2o I I min I 
Static friction 

Maximum allowable 
current 

Im 24 32 Atpeak) 

Max. torque Tm 15.7 15.7 Nm 
160 160 kgfcm 

Max. acceleration 

Maximum winding 
temperature rise 

~Weight 

26200 26200 radlS 
, 

8m 125 125 "c 

4.3 4.3 kg 

Note) The values are the standard values at 20°C and the tolerance is &10X. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model 0-OSP (AO6B-0374-BOCKI) 

speed-torque characteristics (digital) over load duty 
10 

8 

6 

, 

----------cI-cI-- 

\ 

\ 

. 

\ 

\ 

\ 

intermitten, operating \ . 

01 
0 1000 2000 3000 

Data sheet 

Speed (rpm) “ON” time (min.) 

Parameter 1 Symbol 1 Value I Unit 

Maximum speed I Nmax I 3000 1 I I min -1 

Rated torque at 
stall(*) 

Rotor inertia 

Continuous RMS current 
at stall 

/Is / 8.7 / / /A(rms) 

Torque constant(*) Kt 

I I 
0.34 Nm/A(rms) 
3.5 kgfcm/A(rms) 

Back EMF constant (RMS 
voltage per phase)(*) 

Armature resistance(*) IRa 1 0.275 1 I I i2 

Mechanical time 
constant(*) 

Thermal time constant I tt I 2o I I I min 
Static friction jTf / “*2’ / 
Maximum allowable 
current 

83 
I I A(peak) 

Max, torque 

Max. acceleration 

Maximum winding 
temperature rise 

25900 rad/S 

8m 125 "C 

Weight I I 591 l I I kg 

Note) The values are the standard values at 20°C and the tolerance is *lo%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model OS (AO6B-0313~BOCHJ) 

speed-torque characteristics (digital) over load duty 
20 

15_________ __________ \ 
\ 

\ n 
ZE intermitten’: operating \ 

\ 
w \ 
Q) 101 \ 

~~~, 

0 1000 2000 3000 

80 

20 

10 

Speed (rpm) “ON” time (min.) 

Data sheet 

Parameter Symbol Value Unit 

Maximum speed Nmax 3000 min.1 

Rated torque at Ts 2.9 Nm 
stall(*) 30 kgfcm 

Rotor inertia Jm 0.0020 kgm2 
0.020 kgf cmS 

Continuous RMS current Is 4.6 A(rms) 
at stall 

Torque constant(*) Kt 

Back EMF constant (RMS Ke 
voltage per phase)(*) Kv 

Armature resistance(*) Ra 

Mechanical time tm 
constant(*) 

0.64 Nm/A(rms) 
6.5 kgfcm/A(rms) 

22 V/lOOOminrl 
0.21 Vsec/rad 

0.645 a 

0.009 S 

Thermal time constant tt 

Static friction Tf 

Maximum allowable Im 
current 

45 

0.3 
3 

53 

min 

Nm 
kgfcm 

A(peak) 

Max. torque 

Max. acceleration 

Maximum winding 
temperature rise 

Weight 

Tm 26.5 Nm 
270 kgfcm 

13500 rad/Sz 

Bm 125 "C 

10 . kg 

Note) The values are the standard values at 20°C and the tolerance is *lo%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model 5s (A06B-03140BODO) 

Model5S/3000(A06B-0514-BUClCl) 

speed-torque characteristics (digital) over load duty 

I intermitten operating t I 
\ 
I 

I I 1 
1000 2000 3000 

Speed (rpm) 

Data sheet 

10 

1 2 5 10 20 50 1c 
“ON” time (min.) 

I Parameter 1 Symbol 1 Value I Unit I 

Maximum speed Nmax 2000 3000 min.1 

Rated torque at Ts 5.9 5.9 Nm 
stall(*) 60 60 kgfcm 

Rotor inertia Jm 0.0037 0.0037 kgm2 
0.038 0.038 kgfcmS2 

Continuous RMS current Is 5.8 10.2 A(rms) 
at stall 

Torque constant(>k) Kt 

Back EMF constant (RMS Ke 
voltage per phase)(*) Kv 

Armature resistance(*) Ra 

Mechanical time tm 
constant(*) 

Thermal time constant tt 

Static friction Tf 

Maximum allowable Im 
current 

1.01 0.57 
10.3 5.9 

35 20 
0.34 0.19 

0.613 0.193, 

0.007 0.007 

50 50 

0.3 0.3 
3 3 

69 120 

Nm/A(rms) 
kgfcm/A(rms) 

V/lOOOmin'l 
Vseclrad 

a 

S 

min 

Nm 
kgfcm 

A(peak) 

Max. torque 

Max. acceleration 

Maximum winding 
temperature rise 

Weight 

Tm 

8m 

52.9 52.9 Nm 
540 540 kgfcm 

14200 14200 rad/S 

125 125 "C 

15 14 kg 

Note) The values are the standard values at 20°C and the tolerance is ~00%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model% (A06B-03160BIXD) 

ModeI6S/3000(A06B-0320-BOUlJ) 

speed-torque characteristics (digital) 
501 

4oc 

g 30( 
w 

S 
z 20( 
S 

10( 

over load duty 

Continuous 

Operati nq Zone 
m 

10 

I I I 1 I I IllI 1111 Ill I I III 14 
_ 

Speed (rpm) “ON” time (min.) 

Data sheet 

Parameter 

Maximum speed 

Symbol 

Nmax 

Value Unit 

2000 3000 =Pm 

Rated torque (*) I Ts I 90 90 1 I kgcm I 
Rotor inertia I Jm I 0.056 1 0.056 1 lkgcmS* I 
Rated Current 

Torque constant(*) 

Is 8.5 10.6 

Kt 10.6 8.5 

A(rms) 

kgcm/A(rms) 

Back EMF constant(**) 

Armature resistance(*) Ra 

Mechanical time tm 
constant(*) 

0.320 0.205 fi 

0.005 0.005 S 

Thermal time constant I tt I 55 I 55 I I min I 

Friction Torque 

Maximum current 

Max. torque 

Max. acceleration 

Tf 

Im 

Tm 

5 5 kgcm 

120 150 A(peak) 

810 810 kgcm 
I 

14400 14400 rad/S* 

Maximum winding 
temperature rise 

Weight 

1~ m 1 125 / 1.25 1 I”c I 

I 

I 20 20 kg 

Note*) Values on 20°C. (+10X) 
Speed-torque characteristics depends on digital servo software, 
parameters and line input voltage. (Typical characteristics is show 
above,) 
All specifications are subject to change without notice. 

Note** ) Rated torque applicable to 400L ambient. 
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ModellOS (AO6B-O3lS-B~[?~) 

Model lOS/3000 (A06B-0317-BOCHJ) 

speed-torque characteristics (digital) over load duty 

50 

40 

10 

““““‘I 
-~-~--~---L 

\ 

\ 

\ 

\ 

\ 

\ 
\ 

\ \ . 

\ 

. 

intermittenl: opera&g 
\ \ 

~~z=j==+ 

_ 70 
M 

2 
60 

l z 50 

I 10 

01 I I 1 
0 1000 2000 3000 

0 
1 2 5 10 20 50 100 20 

Speed (rpm) “ON” time (min.) 

Data sheet 

Parameter Symbol Value Unit 

Maximum speed Nmax 2000 3000 min.1 

Rated torque at Ts 11.8 11.8 Nm 
stall(*) 120 120 kgfcm 

Rotor inertia Jm 0.010 0.010 kgmz 
0.10 0.10 kgfcmS2 

Continuous RMS current Is 7.6 15.3 A(rms) 
at stall 

Torque constant(*) Kt 1.54 0.77 Nm/A(rms) 
15.7 7.9 kgfcm/A(rms) 

Back EMF constant (RMS Ke 54 27 V/lOOOmin-1 
voltage per phase)(*) Kv 0.51 0.26 Vsec/rad 

Armature resistance(*) Ra 0.718 0.180 Mechanical time constant(*) Itm / 0.009 1 0.009 j 1: 

Thermal time constant tt 60 60 min 

Static friction Tf 0.8 0.8 Nm 
8 8 kgfcm 

Maximum allowable Im 61 121 A(peak) 
current 

Max. torque 

Max. acceleration 

Maximum winding 
temperature rise 

Weight 

Tm 

6m 

78 78 Nm 
800 800 kgfcm 

8000 8000 rad/S 

125 125 "C 

23 23 kg 

Note) The values are the standard values at 20°C and the tolerance is &lo%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model2OW500 (A06B0505BEKIn) 

Model20S (AO6B-0502-Ban0) 

Modei20S/3000 (AOBB-03180BOCKI) 

speed-torque characteristics (digital) over load duty 

intermitten operkting 
i 1 I 

Speed (rpm) 

Data sheet 

10 

.oo 
90 

80 

70 

60 

50 

40 

30 

20 

10 
n 
"1 2 5 10 20 50 100 20 

“ON” time (min.) 

Parameter Symbol Value Unit 
i 

Maximum speed Nmax 1500 2000 3000 min.1 

Rated torque at Ts 22.5 22.5 22.5 Nm 
stall(+:) 230 230 230 kgfcm 

Rotor inertia Jm 0.017 0.017 0.017 kgmz 
0.17 0.17 0.17 kgfcmS2 

Continuous RMS current Is 16.4 19.7 32.9 A(rms) 
at stall 

Torque constant(*) Kt 1.37 1.14 0.69 Nm/A(rms) 
14.0 11.7 7.0 kgfcm/A(rms) 

Back EMF constant (RMS Ke 48 40 24 V/lOOOmin-1 
voltage per phase)(*) Kv 0.46 0.38 0.23 Vsec/rad 

Armature resistance(*) Ra 0.220 0.150 0.050 a 

Mechanical time tm 0.006 0.006 0.005 s 
constant(*) 

Thermal time constant tt 65 65 65 min 

Static friction Tf 1.2 1.2 1.2 Nm 
12 12 12 kgfcm 

Maximum allowable Im 142 170 283 Atpeak) 
current 

Max. torque 

Max. acceleration 

Maximum winding 
temperature rise 

Weight 

Tm 

0m 

147 147 147 Nm 
1500 1500 1500 kgfcm 

8800 8800 8800 rad/Sz 

125 125 125 "C 

34 34 34 kg 

Note) The values are the standard values at 20°C and the tolerance is &lo%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model 30s (A06B-0590-BO 0 0) 

Model 30/2000 (A06B-0506-BO 0 U) 

Model 3OS/3000 (A06B-03190BO El 0) 

speed-torque characteristics (digital) over load duty 

30 

1000 2000 

Speed (rpm) 

Data sheet 

90 

80 

20 

10 

10 
0 

1 2 5 10 20 50 100 200 

“ON” time (min.) 

Parameter 1 Symbol 1 Value I Unit I 
Maximum speed I Nmax I 1200 1 2000 ) 3000 1 min.1 I 
Rated torque at 
stall(*) 

Rotor inertia 

Continuous RMS current 
at stall 

15.6 28.6 
I 

Torque constant(*) Kt 2.39 1.03 0.86 Nm/A(rms) 
24.4 10.5 8.7 kgfcm/A(rms) 

Back EMF constant (RMS Ke 84 36 30 V/lOOOmin-1 
voltage per phase)(*) Kv 0.80 0.34 0.29 Vsec/rad 

Armature resistance(*) Ra 0.347 0.063 0.043 fi 

Mechanical time 
constant(*) 

jtm 1 0.004 / 0.004 j 0.004 /s / 

Thermal time constant tt 65 65 65 min 

Static friction Tf 1.8 1.8 1.8 Nm 
18 18 18 kgfcm 

Maximum allowable 
current 

Im I I 121 / 283 / 340 /A(peak) 1 

Max. torque 

Max. acceleration I I ~~- 9600 [_ 96001 9600 Irad/S --1 
Maximum winding temperature rise m 125 125 125 IB / 1 1 /OC 1 

Weight I I 45 I 45 I 45 I&- l 

Note) The values are the standard values at 20°C and the tolerance is &lo%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (Th e 
above figures show average values.) 
These values may be changed without prior notice. 
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Model40 (A06B-058%BOUO) 

Model 4OS/2000 (A06B-05830BOCHJ) 

speed-torque characteristics (digital) over load duty 

Speed h-pm) “ON” time (min.) 

Data sheet 

Parameter Symbol Value Unit 

Maximum speed Nmax 1200 2000 min.1 

Rated torque at Ts 55.9 55.9 Nm 
stall(*) 570 370 kgfcm 

Rotor inertia Jm 0.030 0.030 kgm2 
0.31 0.31 kgfcmS2 

Continuous RMS current Is 30.7 40.9 A(rms) 
at stall 

Torque constant(*) Kt 1.82 1.36 Nm/A(rms) 
18.6 13.9 kgfcm/A(rms) 

Back EMF constant (RMS Ke 64 48 V/lOOOmin-1 
voltage per phase)(*) Kv 0.61 0.45 Vsec/rad 

Armature resistance(*) Ra 0.130 0.078 a 

Mechanical time tm 0.004 0.004 S 

constant(*) 

Thermal time constant tt 30 30 min 

Static friction Tf 1.8 1.8 Nm 
18 18 kgfcm 

Maximum allowable Im 188 251 A( peak) 
current 

Max. torque Tm 235 235 Nm 

2400 2400 kgfcm 

Max. acceleration 7700 7700 rad/Sz 

Maximum winding Bm 125 125 OC 
temperature rise 

Weight 60 60 kg 

Note) The values are the standard values at 20°C and the tolerance is +lO%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model SOS (A06B-033%BU 0 0) 

speed-torque characteristics (digital) over load duty 
150 t 100 

---mm- ---_ --a 90 \ N \ \ N 80 N N \ N 100 \ . ~ 70 
* 
s intermittent operding 

\ bc 
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60 

u 
s ‘c: 50 

5 40 
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30 

continuous operat 

Data sheet 

Speed (rpm) “ON” time (min.) 

Parameter Symbol Value Unit 

Maximum speed Nmax 2000 min -1 

Rated torque at Ts 66 Nm 
stall(*) 670 kgfcm 

Rotor inertia Jm 0.024 kgm2 
0.24 kgfcmS2 ” 

Continuous RMS current Is 63 A(rms) 
at stall 

Torque constant(*) Kt 1.04 Nm/A(rms) 
10.6 kgfcm/A(rms) 

Back EMF constant (RMS Ke 36 V/lOOOminrl 
voltage per phase)(*) Kv 0.35 Vseclrad 

Armature resistance(*) Ra 0.020 s1 

Mechanical time tm 0.001 S 

constant(*) 

Thermal time constant tt 120 min 

Static friction Tf 3.7 Nm 
38 kgfcm 

Maximum allowable Im 420 A(peak) 
current 

Max. torque Tm 294 Nm . 
3000 kgfcm 

Max. acceleration 12400 rad/Sz 

Maximum winding t3m 12s "C 
temperature rise 

Weight 80 kg 

Note) The values are the standard values at 20°C and the tolerance is &lo%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, *and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model60S (A06B-0332-BCHXI) 

speed-torque characteristics (digital) over load duty 
200 - 

---, 
--5_ 

---a_ 
--I_ 

-e 
\ 

150 ’ 
\ 

\ 
\ 

n \ 
E intermittent operzkting \ 
w \ 
Q) 100 L--_ 

\ 

EL 
\’ 

8 
- 

c-’ . 
5~ rlnuous owrat!ii 

0 1000 2000 

80 

Data sheet 

Speed (rpm) %N” time (min.) 

Parameter Symbol Value Unit 

Maximum speed Nmax 2000 min.1 

Rated torque at Ts 98 Nm 
stall(*) 1000 kgfcm 

Rotor inertia Jm 0.031 kgm2 
0.32 kgfcmS2 

Continuous RMS current Is 84 A(rms) 
at stall 

Torque constant(*) Kt 1.17 Nm/A(rms) 
12.0 kgfcm/A(rms) 

Back EMF constant (RMS Ke 41 V/lOOOmin-1 
voltage per phase)(*) Kv 0.39 Vsec/rad 

Armature resistance(*) Ra 0.014 a 

Mechanical time tm 0.001 S 

constant(*) 

Thermal time constant tt 130 min 

Static friction Tf 5.5 Nm 
56 kgfcm 

Maximum allowable Im 575 A(peak) 
current 

Max. torque 

Max. acceleration 

Maximum winding 
temperature rise 

Weight 

Tm 441 Nm 
4500 kgfcm 

14100 rad/SZ 

Bm 125 "c 

100 kg 

Note) The values are the standard values at 20°C and the tolerance is &lo%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model 70s (A06Eb0333-BU El 0) 

speed-torque characteristics (digital) over load duty 
250 

intermittent oper ting 1 NN N, . I 

80 

Speed (rpm) “ON” time (min.) 

Data sheet 
f 

Parameter Symbol Value Unit 

Maximum speed Nmax 2000 min -1 

Rated torque at Ts 147 Nm 
stall(+Q 1500 kgfcm 

Rotor inertia Jm 0.038 kgmz 
0.39 kgfcmS2 

Continuous RMS current Is 113 A(rms) 
at stall 

Torque constant(*) Kt 

Back EMF constant (RMS Ke 
voltage per phase)(*) Kv 

Armature resistance(*) Ra 

Mechanical time tm 
constant(*) 

1.30 Nm/A(rms) 
13.3 kgfcm/A(rms) 

46 V/lOOOmin'l 
0.43 Vsec/rad 

0.011 fi 

0.001 S 

Thermal time constant tt 

Static friction Tf 

Maximum allowable Im 
current 

140 min 

7.4 Nm 
75 kgfcm 

688 A(peak) 

Max. torque 

Max. acceleration 

Maximum winding 
temperature rise 

Weight 

Tm 588 Nm 
6000 kgfcm 

15300 rad/SZ 

8m 125 "C 

120 kg 

Note) The values are the standard values at 20°C and the tolerance is &lo%. 
The speed-torque characte&stics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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3.3 Outline Drawings 
1) Model 5-O (with the incremental pulse coder) .............. Fig. 3.3(a) 
2) Model 5-O (with the absolute pulse coder) ................. Fig. 3.3(b) 
3) Models 4-0s and 3-0s (with the incremental pulse coder, 

lead wire) ................................................ Fig. 3.3(c) 
4) Models 4-0s and 3-0s (with the incremental pulse coder, 

connector) ................................................ Fig. 3.3(d) 
5) Models 4-0s and 3-0s (with the absolute pulse coder) ...... Fig. 3.3(e) 
6) Models 4-0s and 3-0s (with the serial pulse coder) ........ Fig. 3.3(f) 
7) Models 2-OSP and l-OSP ..... 
8) Models 2-OSP and l-OSP <"~&~*t~e*brake) 

..................... Fig. 3.3(g) 

9) Shaft option (models 2-OSP, l-OSP, 1-OSP/;'o'ob"~~~~~~ .............. 
Fig. 3.3(h) 
Fig. 3.3(i) 

10) Models 0-OSP 
11) Models 0-OSP <;';;;I' ;;;e' l bra*ke)* 

.............................. Fig. 3.3(j) 

............................. Fig. 3.3(k) 
12) Models OS, 5S, and 5S/3000 ................................ Fig. 3.3(l) 
13) Models OS, 5S, and 5S/3000 (with the brake) ............... Fig. 3.3(m) 
14) Shaft option (model 0.5) .................................. Fig. 3.3(n) 
15) Models OS, 5s and 55/3000 (with the old type brake) ....... Fig. 3.3(o) 
16) Models 10s to 3OS/3000 
17 > Models 10s to 3OS/3000 (*w?t*h ;;;e' l br*a*ke>' ’ 

................... Fig. 3.3(p) 

................... Fig. 3.3(q) 
18) Shaft option (models 10, 20, and 30) ...................... Fig. 3.3(r) 
19) Models 40 and 405/2000 

20) Models 40 and 4OS/2000 (.~i@t~.t~e.b;B;;e'>' ....................................... 
Fig. 3.3(s) 

Fig. 3.3(t) 
20) Models SOS, 6OS, and 70s .................................. Fig. 3.3(u) 
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d-M3 depth 5 

042 D.B.C 
\ 

‘JOIE I) Shaft d~a.:unout Max.0.02mm 

Rabbet dlb.eccentr:c!ty Max.O.Odmm 

Mocnl Ing tact- :unoc: fYax.0.05mm 

NOTE 2) bse tne fv3 rap hole io: connec::ng !he ear:t wire. 
Lse a screw less than 3mn ;n ‘ecerh. If :he screw 
leneli 15 loneer,lhe mo:o! w; : be dazaeed Avo Ed 
to~rnln~ Ii? Screw by *he ‘ZF 

Rared lozds Radlai 39N[dkgf 1 

Fig. 3.3(a) Model 5-O (with the incremental pulse coder) 

NOTE I) Shaft dla.runoxt Kax.0.02mm 

Rabbet dla.eccentrlclty Max.O.04mm 

Mount tng face runou: Max.O.OSmm 

Ra:ed iozds Raila! 39NCakg 

I\;OTE 2) Use the M3 :ap hcle for cannectlng the ear!h wire. 
Use a screw !ess than 3mm III length. If :he screw 
length IS lor.ger,the motor ~111 be damaged. Avoid 
touching the screw by the ta?. 

Fig. 3.3(b) Model 5-O (with the absolute pulse coder) 
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d-04.5.076D.B.C 

A 

3 
- 

- I‘- 
Q 

3 

V 

NOTE I) Shaft dla.runslt Kax.O.02mm 

Rabbet Ila.eccentrlcl!y Max.0.04mm 

WoJntlng fact runo3t Max.0.06mm 

Rated loads Radial 78Nt8kgf) 

Fig. 3.3(c) Models 4-0s and 3-0s (with the incremental pulse coder, lead wire) 

NCTE I) Shaft dla.runout Max.0.02mm 

Ra3be:r dla.ecceni:lclty Max.O.04mm 
Mounting face runout Max.O.06mm 

4-04.5.076 G.B.C 
/ 

PP 

I 

MS3102A 20-29PW 

RM12BRB-4PtHIROSE) 

Rated loads ’ Radial 78Nf8kei) 

Fig. 3.3(d) Models 4-0s and 3-0s (with the incremental pulse coder, connector) 



4-04.5.076 D.B.C 
i 

NOTE ) Shaft dla.:unout Max.0.02mm 

Rabbet dla.eccen:rlc::y Max.().O4mm 
Molntlag face :unout Max .O.O6mm 
Rated loads Rad:al 78N(8kgf) 

Fig. 3.3(e) Models 4-0s and 3-0s (with the absolute pulse coder) 

4 - $4.5, ,376U. B. C 
P.C.D. IO0 

\CTE I) Shaf! dla.runout Max .O 02mm 
Rabbet dla.eccentrlclty Max.O.Odmm 
Mounting face rlnoat Max.0.06mm 
Rated loads Radial 78N[8kg!) 

RMl2BRB-4PtHIROSE; 

PULSECODER PULSECOCER 
SERIAL C SERIAL A 

I 

MOTOR B A A 
MOCEL 4-0s 65 I 36 149 
MXEL 3-0s 97 I68 I81 A 

Fig. 3.3(f) Models 4-0s and 3-0s (with the seriai pulse coder) 
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4-66.6 EQL SP ON # 100 

tJwO.5 Gauge 

APPLICABLE CONNECTOR KIT (OPTION) 

AOGB-6050-K 1 I 1 \ 
(AMP JAPAN’S SPECIFICATION: 176346-2) \ 

APPLICABLE CONNECTOR KIT (OPTION) 

j A06B.6050-KllO: INCREMENTAL,ABSOLUTE (25P) 

(fiIROSE’SSPECIFICATION: IiDBB-25s. HDBW-25-CV) 

1206B-6050-K115: SERIAL A, C (I5P) 

(IIIIZOSE’SSPECIFICA’~‘ION: IIDAB-15S, III)AW-15CV) KEY- 

Mr; ?=I .O/ 7.$ \ l/10 TAPER 

DETAILOFSIihFTSHAPE (l-OSP,2-OSPSTANDA ,RD) 

I L 2-OSP 190 177 J 
104 60 

l-OSP 226 213 140 96 NOTE 1) SHAFT ROTATION RUNOUT: 0.02 mm MAX 
RUNOUT DUE TO FAUCET JOINT ECCENTRICITY: 0.04 mm MAX 
INSTALLATION SURFACE RUNOUT: 0.06 mm MAX 
PERMISSIBLE RADIAL LOAD ON OUTPUT SHAFT: 245 N (25 kgf) 

OUTLINE DIMENSIONS 

Fig.3.3(g) Models 2=OSP,l=OSP, and I-OSP/3000 

4-46.6 EQLSPON $100 

/ 14t0.5 Gauge 

_4 

I_ 4? _j 

w 
090 
(CASl) 

APPLICABLE CONNECTOR KIT (OPTION) \ 

A06B-6050- K 111 \ 

(AMP JAPAN’S SPECIFICATION: 1763462) 

APPLICABLE CONNECTOR KIT (OPTION) 

AO6B-GOSO-Kl lO: INCREMENTAL, ABSOLUTE (25P) 

(IIIROSE’S SPECIFICATION: HDBB-25s. HDBW-25CV) 

A06B-6050-K115: SERIAL A, C (15P) 

~IIIROSE’SSI’ECIFICATION: IIDAB-15S, IIDAW-15-CV) 

tub ; = I .0/ & \ l/lOTAPER 

DETAIL OF SHAFT SHAPE (l-OSP, 2-OSP STAND 

NOTE 1) SHAFT ROTATION RUNOUT: 0.02 mm MAX 
RUNOUT DUE TO FAUCET JOINT ECCENTRICITY: 0.04 mm MAX 
INSTALLATION SURFACE RUNOUT: 0.06 mm MAX 
PERMISSIBLE RADIAL LOAD ON OUTPUT SHAFT: 245 N (25 kgf) OUTLINE DIMENSIONS 

Fig.3.3(h) Models 2-OSP, l-OSP,and I-OSP/3000 (with the brake) 
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STANDARD 
TAPER SHAFT 

03TION ( I : 
STRAISHT SdAFT 

OPTION (2) 
STRAIGHT SHAFT 
diTH KEYWAY 

M6 P=l .o/ =I 17.5 \“‘O TAPER 

SHAFT DE-AIL 

SHAFT DETAIL 

Fig. 3.3(i) Shaft option (models 2-OS, I-OS, I-OS/3000, 2-OSP, I-OSP, and I-OSP/3000) 

d-46.6 EQLSPON+lOo 
// 

/ 

I 
k 090 

(CAST) 

NOTE 1) SHAFT ROTATION RUNOUT: 0.02 mm MAX 
RUNOUT DUE TO FAUCET JOINT ECCENTRICITY: 0.04 mm MAX 
INSTALLATION SURFACE RUNOUT: 0.06 mm MAX 

OUTPUT SHAFT: 245 N (25 kgf) 

OUTLINE DIMENSIONS 

c 

CONNECTORKIT(OPTION) 
A06B-6050-KllO: INCREMENTAL,ABSOLUTE(25P) 
A06B-6050-K115:SERIALA,C(15P) 

I)ETAILOFSIiAFTSIIAPE ' 

Fig. 3.3(j) Model 0-OSP 
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4-06.6 EQL SP ON # 100 

4 

I 
I 

WITH INCREMENTAL PULSE CODER H A \ CONNECTOR KIT (OPTION) 
A06B-6050-KllO: INCREMENTAL, ABSOLUTE (25P) 

AOGB-6050-K115: SERIAL A, C (15P) 

WITH ABSOLUTE PULSE CODER 

t MODEL 1 A 1 B i C 1 D 1 ,_ 23 _, 

0-OSP 1 312 1 299 1 176 1 132 

OUTLINE DIMENSIONS 

NOTE 1) SHAFT ROTATION RUNOUT: 0.02 mm MAX 
RUNOUT DUE TO FAUCET JOINT ECCENTRICITY: 0.04 mm MAX 
INSTALLATION SURFACE RUNOUT: 0.06 mm MAX I 
PERMISSIBLE RADIAL LOAD ON OUTPUT SHAFT: 245 N (25 kgf) DETAIL OF SIi AFT SHAPE 

Fig. 3.3(k) Model 0-OSP (with the brake) 

Y U1A.C HULt5 
ON 145 D.E.C. 

--p - - / 

NOTES Sh 

Ra 

MO 

Ra 

aft d:a.rxnout Max. 0.02mm 

Max ; 0.04mm 

Ma x . 0.06mm 

Radial 686~( 

bbet dra. eccentricity 

cntlng face runout 

ted loads 70kgf) 

MS3 IO2A 20-29PW ( INCREMENTAL SERIAL-C 1 
\ .,,,;,* ,8_,op 

MS3102A 22-I.@(ABSOLU‘E SERIAL-A 
HIGH RiS6L”;r 

I 
INCREMENTAL PULSE COCER AFjSOLclTE WLSE CODER 
SERIAL PULSE CODER C HIGH QES. WLSE CODER 

SERIAL PULSE CODER A 

MOTCR A B C A B C 

MODEL 0 23C I39 345 

MODEL 5 286 I95 
52 . 

30 I 

i39 “L 

!9F;, 
1 3 

Fig. 3. 3(I) Models OS, 5S, and 5Sf3000 
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9 DIA.4 HOLES 
ON 145 D.B.C. 

--- 

NOTES) Shait dla.runout Max. 0.02mm 
Rab>et dia. eccentrlc:ty Max. 0.04mm 

Mouaf~ng face runout Max. 0.06mm 

Rated loads Radial 686N(70kgf) 

\ MS3102A IOSL-4P ( MSfl02A 22-14P(ABSOLUTE,SER - 
MS3102A 20-29PW(INCREMENTALi;ER;AL-C) 

MS31C2A .8-IOP 
HIGH RESOLUTION) 

INCREMENTAL PtiiSE CODER AE%OLUTE %iSE CODER 
SERIAL PULSE CODE? C H Grl RES. PULSE CODER 

i S RIAL PULSE C3DER A 

MOTOR A e C A B C 
MODEL 0 273 I82 288 I82 
MCDEL 5 329 238 

52 
344 238 

54 

KE 
- 

/ 
/ 

MiO P=l.25/ \ I,,() -Ad 

WAFT SETAIL 

Fig. 3.3(m) Models OS, 5S, and 5Si3000 (with the brake) 

STANDARD 
TAPER SHAFT 

MI0 P=l -25 \ l/IO TAPER 

OPTION ( I > 
STRAIGHT SHAFT 

OPTION (2) 
STRAIGhT SHAFT 
WITH KEYWAY 

Fig. 3.3(n) Shaft option (mode 11s OS, 5S, and 5Sl3000) 
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9 DIA.4 HOLES 
ON 145 D.B.C. 

/ 

NOTES) Shaft dla.:unoul Max. 0.02am 

Rabbel d la. eccent 

face- run0 

ads 

r1c1:y Max. 0.04mm 

Mount tng 

Rated lo 

ut Max. 0.06mm 

Radial 686N(70kg 

IKCREMENTAL PULSE CODER ABSOLU It PULSE CUlkH 1 
SERIAL PULSE CODER C H GH RES. PULSE COCER 

S RIAL 6 PULSE CODER A 

MOTOR A B C A B ,” 

MODEL 0 273 182 288 182 
MODEL 5 329 238 52 

344 238 
54 

MI0 3=l .25/ \ I/IO TAPEd 

SHAFT DETAIL 

Fig. 3.3(o) Modeis OS, SS, and 5Sl3000 (with the brake) 

MS3102A 20-29PW(INCREMENTAL,SERIAL-Cl 

\ MS3,;2A ,s_,OP 
MS3102A 22-14P(ABSOLUTE SERIAL-A 

HIGH RESbLUTIONl 

OPTION 
WITH KEYWAY 

p” M8 DEPTH16 

Fig. 3.3(p) Models 6S, and 6Sf3000 
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OPTION 
WITH KEYWAY 

A06B-03oc-B700#0069 

Fig. 3.3(q) 

13 :5- Gm .4 HEXES 
.ON 200 D.B.C. 

MS3102A IOSL-4P 
MS3102A 20-29PW(INCREMENTAL,SERIAL-Cl 

\ MSs,;,, ,8_,op 
MS3102A 22-14PtABSOLUTE SERIAL A 

HIGH RESbLUTION; 

INCREMENTAL’PULS’ CODER 
SERIAL PULSE CCDCR C 

MOTOF! A B C A 6 C 
MODEL 6s 387 296 52 402 296 54 

-IL- T 

Models 6S,and 6S/3000 (with Al Flange Brake) 

TAPS FOR EYEBOLT:MB “GEPTH15:; 

EYEBOLTS ARE NOT ATTACHED 

I-- I a 

NOTES) Shaft dla.runout Max. 0.05mro 

Rabbet dia. eccentrlcl!y Max. 0.07mm 
Kouct~ng face runout Max. 0. IOmm 
Rated loads Radial 4410Nt450kgf) 

MS3102A 20-29PW(INCREMENTAL,SERIAL-Cl 
MS3102A 22-14P(ABSOLUTE,SERIAL-A 

HIGH RESOLUTION) 

MS3;;;; $;-2;P l lOS.IOS/3OOO.2OS.2OS/15oo.3o5) 
MS3 -; P :20S/3000.30~2000.~0S/30000~ 

MOTOR 

MODEL IO 
MODEL 20 

MODEL 30 

INCREMENTAL PULSE CODER A%OLUlt PULSE CODER 
.SERI AL PULSE CODER C HIGH RES. PULS CODER 

SERIAL PULSE C DER A 6 

A B C A B C 
271 I 96 286 I96 
346 27 I 49 36 I 271 5.4 
421 346 436 346 

Fig.3.3(r) Models IOS, lOS/3000, 20S,20S/1500,20S/3000, 3OS,30/2000, and 3OS/3000 
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TAPS FOR EVEBOLT : M8 DEPTH IS::, 

EYEBOLTS ARE NOT ATTACHED 
____ 

13.5 l2IA.4 HULES 
ON 200 D.B.C. 

/ 

MS3l02A IOSL-4P MS3102A 20-29PW(INCREMEhTAL,SERIAL-Cl 
MSA102A 22-IJIP(A~SOLUTE.SERIAL-A 

HIGH RESOLUTION) 

MS3102A 22-22P (IOS.IOS~3OOO.2OS.2OS/l5OO.3OS) 
MSJ102A 24-IOP (20S/3000.3C/2000.30S/30001 

NOTES) Snafu dla.rgnoc: Max. 0.05mm INCREMENTAL W-SE CODER ;A~~LtJ& PULSE CODER 
PULSE COOER 

Rabbet d:?. eccentrlclty Max. 0.07mm 
SERIAL i=‘ULSE CODER C 

SE%Ai-PULSE CODER A 

Yosnt tna face runou: Ma x 0. lonm MOTOR A B C A B C 

F.L I ed :ond; RzdIz i dCION(45Okgf) MODEL IO 350 275 365 275 

MODEL 20 425 350 49 440 350 54 

MODEL 30 500 d25 5 I 5 425 
J 

Fig. 3.3(s) Models IOS, lOS/3000, 2OS, 2OSll500, 20513000, 3OS, 30/2000, and 3OS/3000 
(with the brake) 

STANDARD 
STRAXHT SkAFT 

M20 P=l .5/ 

w \I,, TAPER 

OPTION ( I) 
TAPER SHAFT 

OPTION (2) 
STRAIGHT SHAFT 
h’ITH KEYWAY 

Fig. 3.3(t) Shaft option (models IOS, lOS/3000, 2OS, 2OS/1500, 2OS/3000, 3OS, 30/2000, 3O~~XlOO) 
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Sha!! dla.ruoout Max, 0.05ma 

Rabbet dia. eccen:r ic I ty Max 0.07mm 
Mounting face runout Max. 0. IOmm 

Rated loads Radial 4410~(450 

1 55 319 
I NOTES 1 I INCREMENTAL PULSE CODER SERIAL PXSE CODER C 

kgf 1 

TAPS FOR EYEBOLT:M8 DEPTH15:; 

EVEBOLTS ARE NOT ATTACHEC 

CIREtTION OF AIR FLOW Is DOWNWARD ONLY 

13.5 DIA.4HOLES 
ON 200 D.B.C. 

0174 

MS3102A 24-IOP / MS3lO2A IOSL-4p / 

FOR FAN MOTOR 

FAN MOTOR SPECIFICATIOV -.- 
1 

;Nbv_" vD~TAGE 
,330(V) 

MS3102A 20-29PW(:NCREMENTAL,SERIAL-C) 

MS3102A 22-l@ (ABSOLUTE.SERIAL-A 

HIGH RESOLUTION) 

FAN t-X!-OR WIRING -p 

Fig.3.3(u) Models 40 and 4OSf2000 

Shaf! dla.:unout Max. 0.05ma 

Rabbel dia. eccentrtc::y Pax. 0:07mm 

Moun!lag lace runout Max. O.:Omm 
Rated loads Radial 44lON(d5Otgf) 

319 N3TES 1 

NO wEIG;rT MORE THAN IOOkg. 

_ No ACCELERATION MO?E THAN IG. 

TAPS ;OR EYEBOLT :M8 DEPTHIS:;, 

EYEBOLTS ARE NOT ATTACHED 

DIRECTION OF AIR FLOW Is DOWNWARD ONLY 

13.5 CIA CHOLES 
3N 200 0.3-C. 

I 
52 I 

F--l+ 

-I 
AIR OUTt \ 

\\ 
52: 

\ ’ B 

* A \ 
\ \ 

FAN b%TOR SPFCI:ICA;-~N FL__ 
ES3IC2A IO%-4P\ 

FCR BRAKE 
MS3102A IOSL-CP \, 

FO? FAN MCTORS 

/ MS3102A 24- OP MS3102A 20-29PW(INCREMENTAL.SE9IAL-C) 

63102A 22-l4i’ (ABSOLUTE.SERIAL-A 

HIGH RESOLUTION) 
:!‘f’U I VOL ‘ACE 2oo:v) 

! 
1 
, 

FKCuEtiC” 5O!tiZ) 60(H71 / 
I 

FAX MOTOR WIRING -p 

Fig.3.3(v) Models 40 and 4OSl2000 (with the brake) 
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18 DIA. 4 MOLES 
ON300 D.B.C 

, 

\iW I02A 22- I4P 

M35 P=3.0/ / l/l 0 TAI’E:R 

~ 132 _ A 
~ 38 C 

h 

-82 I 3210.6 
4 

.58_- 

L 
cl% x M8 /m\Y 

' MODEL A B C 

50s 341 160 194 

60s 401 220 254 
L 1 I 1 

1 70s 1 461 1 280 1 314 1 

NOTES) Shaft diaxunout 
Rabbet dia. eccentricity 
Mounting face runout 
Rated loads 

Max. 0.03~1~1 
Max. 0.06mm 
Max.0.08mm 
Radial 8820N(900kgf) 

SifAF’TDETAlL 

Fig. 3.3(w) Models 5OS, 6OS, and 70s 
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3.4 Connecting Power Lines 
(a) Model S-OS and models 4-0s and 3-0s of lead type 

Color of leads 

U: Red 
V: White 
Wt Black 

Or label indication: U, V, and W 

Be sure to connect the protective 
circuit(ground) with the ground tap 
specified in the outline drawing. 

(b) Models &OS and 3-0s of connector type 

RM-HBRB-4P 
(manufactured by Hirose 
Electric Co., Ltd.) 

(c) Models 2-OSP, l-OSP, l-OSP/3000< 

6 5 4 3 2 1 

SP series connector 

Applicable cable plug 

U 
10 1 

V l-l Motor coil 

and O-OSP 

manufactured by Japan AMP Only for models with a brake 

176346-2 6 c Brake 'Oil 

The surge absorber for the brake is not incorporated in the motor. Install 

it in the power magnetics cabinet. 
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(d) Models OS, 5S, and %/3000 

MS3102A18-10P 

V II Motor coil 

& Motor body 

( > e Models lOS, lOS/3000, 2OS, 2OS/lSOO, and 30s 

MS3102A22-22P 

(0 Models 2OSi3000, 30/2000, 3OS/3000, 40 and 4OS/2000 

i 
0 O Oi 

\ D C ! 

MS3102A24-10P 

(d Models 5OS, 6OS, and 70s 

Terminal block 
Thread dimension: M8 

A 

B 

C 

D 

E 

F 

G 

u 

V 

W 

G 

0 

u Motor coil 

kJ W 

Earth 

7 Motor body - 

1 

Motor coil * 

O---l 7l 
* Motor body 
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4. OLD MOTORS 

4.1 Types and Specifications 
Motors Z-OS, l-OS, and l-OS/3000 produce the same output as motors 2-OSP, l- 

OSP, and l-OSP/3000, respectively. 
These motors are supplied only as replacement parts. Orders for these motors 
may not be accepted if they are going to be used in new machines. Please use 

SP models in your newly designed machines. 
Models 2-OS, I-OS, and l-OS/3000 are further divided into the following types, 

each of which should be designated on the order sheet as listed below. 

Models 2-OSP, l-OSP, and l-OSP/3000 

AO6B-OOOtl-B[ -- 
I 

310 Model 2-0s 
312 Model l-OS 
309 Model l-OS/3000 

1 With the 2000P pulse coder 
(Except the high-resolution pulse coder) 

2 With the 25OOP pulse coder 
(Except the high-resolution pulse coder) 

3 With the 3000P absolute pulse coder 
(Except the high-resolution pulse coder) 

0 With the incremental pulse coder 
3 With the absolute pulse coder 
61-68 With the high-resolution pulse coder 

(See the attached table for the number of 
pulses) 

69 With the serial pulse coder A 
71 With the serial pulse coder C 

0 Taper shaft (standard) 
1 Taper shaft with the brake (20 kg"cm) 
5 Straight shaft 
6 Straight shaft with the brake (20 kg*cn) 

4.2 Outline Drawings 
1) Models 2-OS, l-OS, and l-OS/3000 . . . . . . . . . . . . . . . . . . . . . . . . . . Fig. 4.2(a) 

2) Models 2-OS, l-OS, and l-OS/3000 (with absolute 
pulse coder or high-resolution pulse coder) . . . . . . . . . . . . . . . Fig. 4.2(b) 

3) Models 2-OS, l-OS, and l-OS/3000 (with brake) .......e..... Fig. 4.2(c) 

4) Models 2-OS, l-OS, and l-OS/3000 (with brake and with 

absolute pulse coder or high-resolution pulse coder) . . . . . . Fig. 4.2(d) 
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I- 090 
(CAST) 

NOTE I) Shaft dia.runout; Max. O.OZmtt~ 
Rabbetdia. eccenlricity Max. 0.04111111 

Mounting face runout Max. O.Ocinm 
Rated loads Radial 245N(25kgf) 

NOTE 2) TJIE POSJTJON OF SJGNAL CONNECTOR 
MAY DEVIATE WITHIN + 5”. 

SI I AFT DETAIL 

Fig. 4.2(a) Model 2-OS, I-OS, l-OS/3000 

090 
(CAST) 

SI1AFTDETAIL 

i- / A 
1 

RMl6WTRAP(Hirow El~~tnc Co,Ltd.) -- MS310?A 22-l4P 

NOTE I) Shaft dia runout Max. 0.021nm 
Rabbct dia. eccentricity 
Mounting face runout - 
Rated loads 

Max. 0.04lllrn 
Max. 0.OGttut-r 
Radial 245N(25kgfj 

NOTE 2) TIIE POSITION OF SIGNAL CONNECTOR 

MAY DEVIATE WITHIN +5”. 

Fig. 4.2(b) Models 2-OS, I-OS, l-OS/3000 
(with the absolute pulse coder or high-resolution pulse coder) 
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NOTE 1) 

NOTE 2) 

I -I 
C -i \ I I 

20-29PW 

Shaft dia runout Max. 0.02mm 
Rabbet dia. eccentricity Max. 0.04mm 
Mounting face runout Max. 0.06tim 
Rated loads Radial 245N<25kglJ 

THE POSITION OF SIGNAL CONNECTOR 
MAY DEVIATE WITHIN rt5”. 

Fig. 4.2(c) Models 2-OS, I-OS, and I-OS/3000 
(with the brake) 

~6 P= I .o/ _I,.&\I/lOTAPER 

SHAFT DETAIL 

NOTE 1) Shaft tlia.ruuout Max. 0.02mw 
k-hbct. dia. ecccnlricily Mas. 0.04mm 
Mounting face runout Max. 0.06tnm 
Rated loads Radial 245N(25k@ 

NOTE 2) TIIE POSITION OF SIGNAL CONNECTOR 
MAY DEVIATE WITHIN -+5”. 

Fig. 4.2(d) Models 2-N, I-OS, l-OS/3000 
(with the brake and the absolute pulse coder or high-resolution pulse coder) 
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4.3 Connection of Power Line 
( > a Models 2-OS, l-OS, and l-OS/3000 

U 

-=_L- Motor body 

RMlSWTR-4P 
Hirose Electric made 
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III. FANUCACSERVO MOTOR L series 



1. GENERAL 

The FANUC AC Servo Motor L series is optimum for high-speed positioning, and has 

the following features. 

(1) Excellent acceleration performance 
The unique rotor form and high-performance magnet provides high torque 
with minimum inertia, realizing excellent acceleration performance. 

(2) Smooth rotation 

The unique magnetic pole form designed to minimize torque ripple enables 
very smooth rotation by strict current control and precise pulse coder 
feedback. 

(3) High reliability 
The totally enclosed brushless structure with no wearing parts permits 
inspection/maintenance free operation. 

(4) Built-in high precision detector 
The optical encoder (pulse coder) with low indexing error is built in, 
permitting high precision positioning. The pulse coder of 2,000 to 30,000 
pulse permits the indexing of 1,000 to 120,000 divisions per motor 
rotation. 
Serial pulse coder A, which features super-high resolution, enables 

indexing with a resolution of up to 1000000 increments. 
When combined with the flexible feed gear function, serial pulse coder A 
enables feeding in units of 0.1 pm or 0.01 pm for almost all feed screw 

pitches. 
The L series is available in two types: the models OL, SL and 6L that are 

compatible in mounting dimensions with the models 0 and 5 of S series, and the 

models 7L and 1OL that are compatible in mounting dimensions with the models 

10 to 40 of S series. These models are compatible in mounting dimensions with 

the conventional FANUC DC motor L series. (The motor length is different.) 
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AO6B-OOOCI-BO[ JRCI _ 
I 

I 
J 

- 

1 With 2000P pulse coder (except high-resolution pulse 

561 Model OL 
coder) 

562 Model 5L 
2 With 25OOP pulse coder (except high-resolution pulse 

564 Model 6L 
coder) 

3 With 3000P pulse coder (except high-resolution pulse 
coder) 

2. TYPES OF MOTORS AND DESIGNATION 

The types and specification of L series servo motors are described as follows. 

(1) Models OL, 5L, and 6L 

. 0 With incremental pulse coder 
3 With absolute pulse coder 
6 With high-resolution pulse coder (For the number of 

pulses, see an 
attached table.) 

69 With serial pulse coder A 
71 With serial pulse coder C 

0 Taper shaft (standard) 
1 With brake (60 kgf.cm) 

(2) Models 7L and 1OL 

AO6B-O~DD-BO iJ0 

=:::I::, 1 

1 With 2000P pulse coder (except high-resolution pulse 

coder) 
2 With 2500P pulse coder (except high-resolution pulse 

coder) 

3 With 3000P pulse coder (except high-resolution pulse 
coder) 

0 With incremental pulse coder 
3 With absolute pulse coder 

6 With high-resolution pulse coder (For the number of 
pulses, see an 
attached table.) 

69 With serial pulse coder A 
71 With serial pulse coder C 

0 Straight shaft (standard) 
2 With brake (180 kgf.cm) 

3 With brake (400 kgf.cm) 

(3) Motors with high resolution pulse coder 

AO6B-OO~O-B~6~ 
-_ Pulse number Max. speed 

1 10000P (3000 min.1) 
2 12500P (2400 min.1) 

3 15OOOP (2000 min.1) 
4 2OOOOP (1500 min"l) 

5 25000P (1200 min.1) 

6 2OOOOP (3000 min.1) High speed type 
7 25000P (2400 min"1) High speed type 
8 30000P (2000 min-1) High speed type 
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The high speed type needs a signal conversion circuit for the connection 

with NC. The maximum rotation speed is the restriction of the pulse 

coder. In addition, there are restrictions in the maximum rotation speed 

of the motor and the feed rate of NC. 

To use a seri .a1 pulse coder, the NC must be equipped with a serial pulse 
coder int erfa ce. 
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3. SPECIFICATIONS AND CHARACTERISTICS 

3.1 Types of Motors and -Specifications 

, 
Item 

Output 

f-m_ 

Unit OL 1OL 
I 

kW 0.8 1.5 2.2 3.1 6.2 

HP 1.0 1.6 2.5 4.1 8.2 
-I---- p-p-p- r- im 1--I 

IStall torque I Nm I 2 91 l 5 91 l 8 81 0 24.5 1 49.0 

I kgcm I 3o I 6o I go I 250 I 500 

I Maximum speed I rpm I 3000 ( 3000 1 3000 I 3000 1 2000 

Maximum 
theoretical 
torque 

Rotor inertia 

Nm 12 24 47 74 147 

kgcm 120 240 480 750 1500 

kgm* 0.00025 0.00049 0.00098 0.0054 0.0098 

lkgcmS2 I 0.0025 1 0.0050 1 0.0100 1 0.055 1 0.100 

Maximum 

theoretical 
acceleration 

1 Weight 

rad/S* 48000 48000 48000 13600 15000 

I kg I 91 12 I 18 I 28 I 45 

3.2 Characteristic Curve and Data Sheet 
1) Torque-speed characteristics 

- The intermittent operation zone is determined by the input voltage applied 
to the drive amplifier. The curve shown below is the value against the 
rated input voltage. 

- The maximum torque at acceleration/deceleration is restricted by the 
current limit value of the drive amplifier. 

2) Overload duty curve 
- The curve shown below is obtained by the thermal limit of the motor. The 

overload duty is restricted by the drive amplifier or the characteristics 
of the protecter on the built-in detector. 

3) Data sheet 
- Parameter of the motor for the data sheet is the value at 20°C and its 

error is 210% 
- The maximum torque at acceleration/deceleration under the actual 

operating condition is obtained by the integration of the torque 
constant of the motor and the current limit value of the amplifier. 
Note that the current limit value of the amplifier is indicated as a 

maximum peak value. 
Ex) Model 1OL 
- Torque constant of motor = lOkgf*cm/Arms 
- Current limit value of amplifier = 130 Apeak 

- Max. torque = 130 x 0.707 x 10 = 919 kgf"cm 
(Convert into rated value) 

The above value may deviate due to fluctuation of power source, motor 
parameter, or limit of amplifier. 
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Model OL (AO6B-056%BOUO) 

speed-torque characteristics (digital) over load duty 
1 O- 

*_________________, 
\ 

\ 
\ 

\ 
6 \ 

\ 
intermitten-: operating 

\ 
\ 

\ 
4. 

2j+E&-yj 

0 1000 2000 3000 

100 

80 

Data sheet 

Speed (rpm) “ON” time (min.) 

Parameter Symbol Value Unit 

Maximum speed Nmax 3000 min.1 

Rated torque at Ts 2.9 Nm 
stall(*) 30 kgfcm 

Rotor inertia Jm 0.00025 kgm2 
0.0025 kgfcmS2 

Continuous RMS current Is 5.8 A(rms) 
at stall 

Torque constant(*) Kt 

Back EMF constant (RMS Ke 
voltage per phase)(*) Kv 

Armature resistance(*) Ra 

Mechanical time tm 
constant(*) 

0.51 Nm/A(rms) 
5.2 kgfcm/A(rms) 

18 V/lOOOmin'l 
0.17 Vsecfrad 

0.810 s1 

0.002 S 

Thermal time constant tt 

Static friction Tf 

Maximum allowable Im 
current 

15 min 

0.3 Nm 
3 kgfcm 

55 Atpeak) 

Maximum torque Tm 11.8 Nm 
120 kgfcm 

Maximum acceleration 48000 rad/S 

Maximum winding 8m 125 OC 
temperature rise 

Weight 9 kg 4 

Note) The values are the standard values at 20°C and the tolerance is +10X. . 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model 5L (A06B-0562-BOu0) 

speed-torque characteristics (digital) over load duty 
20 

________M ____ -___ 

\ 

15 \ 
\ 
\ 

n \ 
SE intermitten’; operating \ 
w \ 
Q) 10, 

\ 
\ 

g;[[ 

0 1000 2000 300 0 

Data sheet 

Speed @pm> “ON” time (min.) 

Parameter 1 Symbol 1 Value I Unit I 

Maximum speed 

Rated torque at 
stall(+) 

Nmax 

TS 

3000 min -1 

5.9 Nm 
60 kgfcm 

Rotor inertia Jm 

Continuous RMS current Is 
at stall 

0.00049 kgmz 
0.0050 kgfcmS2 

11.4 A(rms) 

Torque constant(*) Kt 

Back EMF constant (RMS Ke 
voltage per phase)(*) Kv 

Armature resistance(*) Ra 

Mechanical time tm 
constant(*) 

0.52 Nm/A(rms) 
5.3 kgfcm/A(rms) 

18 V/lOOOmin'l 
0.17 Vsec/rad 

0.275 s1 

0.001 S 

Thermal time constant tt 

Static friction Tf 

Maximum allowable Im 
current 

20 min 

0.5 Nm 
5 kgfcm 

80 A(peak) 

Maximum torque Tm 23.5 Nm 
240 kgfcm 

Maximum acceleration 48000 rad/Sz 

Maximum winding 8m 125 "C 
temperature rise 

Weight 12 . kg 

Note) The values are the standard values at 20°C and the tolerance is *lo%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model 6L (A06B-05640BO 0 0) 

speed-torque characteristics (digital) over load duty 
30, 

I I 
I- -I -___-__ --______ lx I 

rmittl_ operating ~ _ 1 

51 I I I 

I continuous perating 
0 I I 

I 
OO 

I I I 
1000 2000 3000 

Speed (rpm) “ON” time (min.) 

Data sheet 

Parameter Symbol Value Unit 

Maximum speed Nmax 3000 min-1 

Rated torque at Ts 8.8 Nm 

stall(*) 90 kgfcm 

Rotor inertia Jm 0.00098 kgm2 
0.010 kgfcmS2 

Continuous RMS current Is 16.9 A(rms) 

at stall 

Torque constant(*) Kt 0.52 Nm/A(rms) 
5.3 kgfcm/A(rms) 

Back EMF constant (RMS Ke 18 V/lOOOmin'l 

voltage per phase)(*) Kv 0.17 Vskc/rad 

Armature resistance(*) Ra 0.110 sz 

Mechanical time tm 0.001 S 

constant(*) 

Thermal time constant tt 25 min 

Static friction Tf 0.9 Nm 
9 kgfcm 

, Maximum allowable Im 140 A(peak) 
current 

Maximum torque Tm 47.0 Nm 
480 kgfcm 

Maximum acceleration 48000 rad/S 

Maximum winding 
temperature rise 

Weight 

8m 125 "C 

18 kg 

Note) The values are the standard values at 20°C and the tolerance is &10X. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (Th e 

above figures show average values.) 
These values may be changed without prior notice. 
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Model 7L (A06B-057%BC]DO) 

speed-torque characteristics (digital) over load duty 

- _ 40 

ii? w intermitten-: operating 
Q) 
ES 

30 

2; -w 20~~-_ 

continuous operating 

10’ 

01 
0 1000 2c 

Speed @pm) 

Data sheet 

1 2 5 10 20 50 100 

“ON” time (min.) 

Parameter Symbol Value Unit 

Maximum speed Nmax 3000 min.1 

Rated torque at Ts 24.5 Nm 
stall(*) 250 kgfcm 

Rotor inertia Jm 0.0054 kgmz 
0.055 kgfcmS2 

Continuous RMS current Is 37 A(rms) 
at stall 

Torque constant(*) Kt 0.66 Nm/A(rms) 
6.8 kgfcm/A(rms) 

Back EMF constant (RMS Ke 23 V/lOOOmin-1 
voltage per phase)(*) Kv 0.22 Vsec/rad 

Armature resistance(*) Ra 0.049 fi 

Mechanical time tm 0.001 S 

constant(*) 

Thermal time constant tt 30 min 

Static friction Tf 1.2 Nm 
12 kgfcm 

Maximum allowable Im 200 A(peak) 
current 

Maximum torque Tm 74 Nm 
750 kgfcm 

Maximum acceleration 13600 rad/Sz 

Maximum winding 8m 125 "C 
temperature rise 

Weight 28 kg 

Note) The values are the standard values at 20°C and the tolerance is *10X. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model 1OL (A06B-057%BO 0 0) 

speed-torque characteristics (digital) over load duty 
1 -00 , 

-------.----~~_ 
-w 

--* 

80 . . . 4 . 
intermit-;ent operating 

100 

80 

Speed (rpm) 'ON" time (min.) 

Data sheet 

Parameter Symbol Value Unit 

Maximum speed Nmax 2000 min-1 

Rated torque at Ts 49 Nm 
stall(*) 500 kgfcm 

Rotor inertia Jm 0.0098 kgm2 
0.10 kgfcmS2 * 

Continuous RMS current Is 51 A(rms) 
at stall 

Torque constant(*) Kt 0.96 Nm/A(rms) 
9.8 kgfcm/A(rms) 

Back EMF constant (RMS 
voltage per phase)(*) 

IArmature resistance(*) 

Mechanical time 
constant($:) 

1 Thermal time constant t 
Static friction 

Ke 33 
Kv 0.32 

Ra 0.038 

tm 0.001 S 

Tf j ‘iii / 

Maximum allowable A(peak) 
current I 

1 
Maximum torque Tm 147 Nm 

1500 kgfcm 

Maximum acceleration 15000 rad/S 

Maximum winding Bm 

I 

125 "C 
temperature rise I 

V/lOOOmin-1 1 

Weight 

, 1 

45 kg 

Note) The values are the standard values at 20°C and the tolerance is 330%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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33 . External Dimensions 

--- 
9 CIA.4 HOLES 

~-58 I 

i_i 281 I18*0.5 Gauge T I- 

NOTES) Shaft dla.runou! Max. 3.02mm 

-?abbet dta. eccecfr~clly Max. 0.04mm 

Mcun:tag face :unouf Max. 0.06mm 

Raled loads Radla: 686Nt70kgf) 

MS3 IO2A 20-29PW ( INCREMENTAL .SERI! A-C j 

\ MS3l,:,A l8-IOP 

rulS3102A 22-14P(ABSOLUTE,SERIA~ 
.HIGH RESCLUTICN) 

SHAFT DETAIL 

13.5 DIA.4 I%L~% 
ON 200 3.B.C. 

9 

INCREMENTAL PULSE CODER #z;L@l PaLSE COCER 
SERIAL “ULSE CCDER C PULSE CODER 

SERIAL PtiLSE CODER A 

MOTCR A B C A 6 C 

MOXL OL 2! I 123 226 I20 
MODEL 5L 248 I57 52 263 157 54 

MODEL 6L 322 231 237 23 I 

:NOTE) 

MOTOR A 1 B C P, B C 

MODEL 6: : 0563 I 285 ] I9L 52 \T gn I94 52 

Fig. 3.3 (a) Outline drawing of modei OL, 5L, or 6L 

B 

SCTESl Shaf! dra.runou! Max. 0.05mm 

Rabbe! dia. eccentricity Max. 0.07mm 

Mounting face :uno31 Max. 0. IOmm 

Rated loads Radla: 44lON(450k&!f 1 

TAPS FOR EYEBZLT: M8 DEPTH 15:: 

EYEBOLTS ARE NOT ATTACHED 

INCREMENTAL PULSE CODER ABSOLUTE PULSE%%%-- 
SERIAL PULSE CODER C HIGH RES. PULSE CO ER b 

SERIAL PJLSE COGER A 

MOTOR A !3 C A B C 

MODEL 7L 297 222 312 

MODEL IOL 398 323 a’ 413 
222 54 
323 

Fig. 3.3 (b) Outline drawing of model 711 or 10L 
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3.4 Connection of Power Line 
a> Models OL, 5L and 6L 

MS3102Al&lOP 

b) Models 7L and 1OL 

MS3102A24-10P 

V 
I I Motor coil 

E 0 

W 

I; 0 
Earth 

' - Motor body 7 

r coil 
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IV. FANUC AC SERVO MOTOR 1 series 



The FANUC AC Servo Motor T series has been developed to improve the efficiency 
of linear movement such as the axis feeding of machine tools. 

The T-series motors have a hollow output shaft so the ball screw can go 
through the motor. The output shaft can hold and rotate the nut of the ball 
screw directly. This structure converts rotation of the motor to a linear 
movement of the screw. 
The FANUC AC Servo Motor T series has the following features: 

Simple structure 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

NO coupling or support mechanism is required between the output shaft of 
the motor and the ball screw. A slide mechanism can be configured 

simply by fixing the ball screw in the motor and mounting the motor to 
the table. 
Compactness 

In addition to the simple structure, no space is required for the ball 
screw to pass through the table. 
Efficient configuration 
Because the ball screw transmits the thrust by moving linearly, the line 
of thrust can be easily aligned with the table's center of gravity. 

This structure is also effective in making the system rigid, because no 
coupling or screw support mechanism is required. Moreover, the ball 

screw does not rotate faster then the speed limit. 
Low inertia 

A larger ball screw can be driven thanks to the efficient design of the 
rotor, and the inertia of the motor is not substantially more that of 
the standard series motors. 
High axial rigidity 
To enable the motor to withstand the full thrust of the machine, a 

highly rigid bearing has been employed. Furthermore, the other motor 

components including the mounting flange have been designed to improve 

the rigidity. 
Brake for holding 
To prevent the vertical axis from falling, some of the T-series motors 

can be equipped with a holding brake. This brake does not cause a 

leakage flux, and therefore the ball screw is not magnetized. 
Absolute value detector 
A high-speed, high-resolution absolute value detector is used. In all T- 
series motors, making them suitable to a wide variety of applications. 

applications. 
Low heat generation 
By reducing the transfer of heat to the machine and ball screw, low heat 
generation has been enabled without sacrificing low inertia. 
High reliability 
By adopting the fully closed brushless structure that contains no parts 

subject to wear, the motor can be operated under extreme conditions 

without inspection or maintenance. 

1. GENERAL 

The T series motors have been designed to operate at a power supply voltage of 
200 to 230 V without a transformer. 

Note) 100 VAC needs to be supplied to a motor drive unit. 
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2. TYPESOFMOTORSANDDESIGNATION 

The T-series FANUC AC servo motors are available in the following types, each 

of which can be designated as follows. 

Models OT, ST, and 10T 

2 High-speed high-resolution absolute pulse coder 

]i F y ~~~%~~ed air cooling 

0 For small-diameter screws 
1 For large-diameter screws 

5 With the brake for small-diameter screws 
6 With the brake for large-diameter screws 
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3. SPECIFICATIONSAND CHARACTERISTICS 

3.1 Types of Motors and Specifications 

Item Unit OT/3000 

output kW 0.9 

HP 1.2 

Torque at Nm 3.4 

stall kgfcm 35 

Maximum min -1 3000 

speed 

Maximum Nm 29 

theoretical ekgfcm 300 

torque 

Rotor kgmz 0.0033 

inertia 0.0044 

kgfcms* 0.034 

0.045 

Maximum rad/s2 8800 

theoretical 6600 
acceleration 

Weight kg 17 

19 
I 

5T/2000 1 5T/3000 1 lOT/2000 1 lOT/3000 

1.1 I 1.2 I 1.8 I 1.8 

1.5 1 1.7 I 2.4 1 2.4 

6.9 I 6.9 i 11.8 1 11.8 

70 I 70 I 120 I 120 

2000 3000 2000 3000 

58 1 60 1 - 62 1 -62 

590 610 630 630 

0.0064 0.0064 0.0108 0.0108 

0.0078 0.0078 0.0137 0.0137 

0.065 0.065 0.110 0.110 

0.080 0.080 0.140 0.140 

9000 9300 5700 5700 

7300 7600 4500 4500 

22 1 22 I 28 I 28 

24 I 24 I 31 I 31 

The above values are measured at a temperature of 20'C. 

‘r : '1 The maximum torque is a theoretical value for the motor. The actual 
maximum torque is affected by the current limit value of the driving 

amplifier. 

;?2 Two values are provided for both the rotor inertia and the mechanical time 

constant: the upper value applies to the motor for small-diameter screws, and 

the lower value applies to the motor for large-diameter screws. 

-:t3 The values in the field of the applicable amplifier indicate the current 
limit value for the corresponding amplifier. 

l'4 The values in the field of the weight apply to motors for small-diameter 

screws with no brake. When a brake is provided, 4 kg is added to each of the 

values. 
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3.2 Characteristic Curve and Data Sheet 
(1) Torque-speed characteristic 

The torque-speed characteristic in the intermittent operating zone is 

determined according to the input voltage to the drive unit. This curve 

is typical of the rated input voltage. 

The maximum torque during acceleration/deceleration is also limited by 
the current limit value of the driver amplifier. 

(2) Overload duty characteristic curve 
This curve is determined according to the temperature limit of the 

motor. This characteristic may be limited also by the characteristics 
of the drive unit and a protector unit such as a built-in detector. 

(3) Data sheet 

The motor parameters in this data sheet represent those measured at 
200C. Their errors are within 30%. 
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ModelOT/ (A06B-0381~BO00) 

speed-torque characteristics (digital) over load duty 
2 

1 

0 

_______LI I__________ 

\ 

5 \ 
\ 
\ 
\ 
\ 
\ 

0 \ , 
\ 

intermitten’: operating 
\ 
\ , 

:~I 
0 1000 2000 300 

100 

90 

80 

20 

10 

Speed (rpm) ‘ON” time (min.) 

Data sheet 

I Parameter 1 Symbol 1 Value I Unit -7 

Maximum speed Nmax 2000 min.1 

Rated torque at stall(*) Ts 

I I 
3.4 Nm 

35 I I kgfcm ” I 
Rotor inertia Jm 

Continuous RMS current at Is 
stall 

0.0033(0.0044) kgm2 
0.034 (0.045) kgfcm2 

4.9 A(rms) 

Torque constant(*) Kt 0.70 Nm/A(rms) 
7.1 kgfcm/A(rms) 

Back EMF constant(*) Ke 

I I 

25.4 
(RMS voltage per phase)(3k) Kv 0.24 I 

IArmature resistance(*) I Ra I ~~ 0.83 I ~~ - I ~ ~~ ~ s2 1 
Mechanical time 
constant(*) 

Thermal time constant 

tm 0.017 (0.022) S 

tt 50 min 

Static friction Tf O.ZS(O.3) Nm 
2.5(3.0) kgfcm 

Maximum allowed current Im 62 A(peak) 

Maximum theoretical torque Tm 

Maximum theoretical 
acceleration 

29.4 
300 

8800 (6600) 

- 1 

Nm 
kgfcm 

rad/s2 

Maximum winding 
temperature rise 

L 
Weight 

6 

8m 125 "C 

17 (19) kg 

* The values represent those measured at 20°C with a tolerance of klO%. 
The torque-speed characteristic varies with digital servo software, 
parameters, and inputvoltage. (The chart represents typical values.) 
The values listed above are subject to change without prior notice. 
The values enclosed in parentheses apply to the motor for large screws. 
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Model ST/2000 (AO6B-03820BOOD) 

Model 5T/3000 (A06B-03830BOOR) 

speed-torque characteristics (digital) over load duty 
50 ’ 

40 - 
P-------m-------- 

\ 
30. \ 

\ p-w-- -_- ----- 
\ \ 
\ \ 

20 ’ 
\ \ \ \ 

\ \ 
intermitten*; operating ’ \ 

\ 

10 - 
\ 1 

0 
continuous ttperating 

0 1000 2000 3000 

80 

n 70 
M 

E 
60 

l z 50 
w 

2 40 
2 30 

Speed (rpm) “ON” time (min.) 

Data sheet 
1 

Parameter Symbol Value Unit 

Maximum speed Nmax 2000 3000 min.1 

Rated torque at Ts 6.9 6.9 Nm 

stall(;v) 70 70 kgfcm 

Rotor inertia Jm 0.0064(0.0078) 0.0064(0.0078) kgm2 
0.065 (0.080) 0.065 (0.080) kgfcm2 

Continuous EtMS Is 6.1 9.0 A(rms) 
current at stall 

Torque constant(*) Kt 1.12 0.76 Nm/A(rms) 
11.4 7.8 kgfcm/A(rms) 

Back EMF Ke 41 27 V/lOOOmin'l 
constant(*) KV 0.39 0.26 Vsec/rad 

(RMS voltage per 
phase)(*) 

Armature Ra 0.700 0.280 fi 
resistance(*) 

Mechanical time tm 0.010 (0.013) 0.009 (0.011) s 
constant(*) 

Thermal time tt 50 50 min 
constant 

Static friction 

Maximum allowed 
current 

Tf 

Im 

0.4(0.5) 
4 (5) 

77 

0.4(0.5) 
4 (5) 

116 

Nm 
kgfcm 

A(peak) 

Maximum theoretical Tm 57.8 59.8 Nm 
torque 590 610 kgfcm 

Maximum theoretical 9000 (7300) 9300 (7600) rad/s2 
acceleration 

Maximum winding Bm 125 125 "C 
temperature rise 

Weight 22 (24) 22 (24) kg 

;k The values represent those measured at 20°C with a tolerance of 210%. 
The torque-speed characteristic varies with digital servo software, 
parameters, and input voltage. (The chart represents typical values.) 
The values listed above are subject to change without prior notice. 
The values enclosed in parentheses apply to the motor for large screws. 
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Model 1 OT/2000 (A06B-0384.BU D q ) 
Model 1 OT/3000 (AO6B-0385BCl El 0) 

speed-torque characteristics (digital) over load duty 
50 100 

90 

40 80 _____--_--------_-- 
\ 
\ 70 

I I I I Llll I I I III III l!lll I 
5 10 20 50 100 200 

Speed (rpm) "ON" time (min.1 

Data sheet 
. 

Parameter Symbol Value Unit 

Maximum speed Nmax 2000 3000 min.1 

Rated torque at Ts 11.8 11.8 Nm 
stall(*) 120 120 kgfcm 

Rotor inertia Jm 0.0108(0.0137) 0.0108(0.0137) kgm2 
0.110 (0.140) 0.110 (0.140) kgfcm2 

Continuous RMS IS 9.4 14.6 A(rms) 
current at stall 

Torque constant(*) Kt 1.24 0.80 Nm/A(rms) 
12.7 8.2 kgfcm/A(rms) 

Sack EMF Ke 45 28 V/lOOOmin'l 
'constant(*) Kv 0.42 0.27 Vsec/rad 

(RMS voltage per 
phase)(*) 

Armature Ra 0.350 0.140 s2 
resistance(*) 

Mechanical time tm 0.007 (0.009) 0.007 (0.009) s 
constant(*) 

Thermal time tt 60 60 min 
constant 

Static friction Tf 0.6(0.7) O&(0.7) Nm 
6 (7) 6 (7) kgfcm 

Maximum allowed Im 74 120 Atpeak) 
current 

Maximum theoretical Tm 61.7 61.7 Nm 
torque 630 630 kgfcm 

Maximum theoretical 5700 (4500) 5700 (4500) radls2 
acceleration 

Maximum winding Bm 125 125 "C 
temperature rise 

Weight 28 (31) 28 (31) kg , 

* The values are those measured at 20°C with a tolerance of 210%. 
The torque-speed characteristic varies with digital servo software, 
parameters, and input voltage. (The chart represents typical values.) 
The values listed above are subject to change without prior notice. 
The values enclosed in parentheses apply to the motor for large screws. 
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3.3 Drawings 
(1) Models OT, 5T, and 1OT 

4- 56 11, equally 
spaced on a 4 185 circle I E. 4-M5 - _ depth 8 

MS3i02A 220i4P 

MS3102A 18-IOP 

A B C D E F G H I x w 

Model OT 262 164 110 66 13+0.5 _ +35H6 $55 930 14 M5 $46 

277 179 125 75 13+0.5 - $42H6 $66 $30 15 M6 $55 

Model 5T 296 198 144 75 13kO.5 +42H6 $66 930 15 M6 $55 

306 208 154 106 29+0,5 $5486 $82 $43 15 M8 1 $70 

Model 10T 333 235 181 106 2920.5 +54H6 $82 $43 1 15 M8 +70 

351 253 199 126 33+0.5 - L +62H6 $96 $43 15 Ml0 982 

Note) Runout of shaft rotation: 0.01 mm or less 
Runout of the shaft edge: 0.01 mm or less 
Runout caused by eccentricity of the faucet joint: 0.01 mm or less 

Runout of the clamp face: 0.01 mm or less 
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(2) Models OT, ST, and 10T with the brake 

\MS3I02A 20-15P 

A B C F 

Model OT 322 224 110 ($35) 

337 239 125 ($42) 

Model ST 356 258 144 ($42) 

366 268 154 ($54) 

Model 10T 393 295 181 (954) 

411 313 199 c ($62) 

Note) Dimensions other than the above conform to the specifications of the 
motor with no brake. 

(3) Models OT, 5T, and 10T with the compressed-air cooling mechanism 

Compressed-air 
intake for cooling 
(with the brake) 

c 

PTl/8 
Compressed-air 
jntake for cooiing 

. 

PTl/8 

P F 

Model OT 40 ($35) 

55 ($42) 

Model ST 55 ($42) I L 
65 ($54) 

Model 10T 65 ($54) 

90 ($62) 
b 

Note) Dimensions other than the above conform to the specifications of the 
motor with no air cooZing mechanism. 
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3.4 Connecting Power and Brake Lines 
For motors with a built-in brake, the brake lines are connected through the 

same connector as the power lines. 
(a) Motor with no built-in brake 

MS3102A 18-1OP 

(b) Motor with a built-in brake 

MS3102A 20-15P 

U 
A0 

v I 4 

V Motor coil 
BO 1 

U 
A0 

t I _ 

BKl Motor coil 
BO 

V 

co 

BK2 I I 
D(> W 

, 

EO 

Fo 

Grounding 
line - 

G 

v 

Brake 
solenoid 

I Motor frame 
- 
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4. BUILT-IN BRAKE 

The holding brake in T Series AC servo motors has been specially designed to 

eliminate a harmful leakage flux that magnetizes a ball screw as they pass 

through the motor. 
Motor model 10T with a built-in brake requires dedicated power to energize the 
brake solenoid. 

4.1 Brake Connection Diagram 

Models OT and ST 

Power magnetics cabinet 
. 

5OOVDC 

L 
GT 

500W0.ZIrF 
100VAC 

Models 10T 

Power magnetics cabinet 
r . 

l 

c ’ Dedicated 

energizing l 
power 

500WO.Z~F 

500VDC 

IOOVAC 

1 . 

Motor 

, 

1 

-7. Surge absorber 

1, 

I 

Brake 

solenoid 

Motor 

Brake 

solenoid 
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4.2 Dedicated Power 
This power supply 
Its specification 

Outline drawing 

for the Brake Solenoid 
is dedicated to the brake incorporated in motor model lOT, 
drawing number is A16B-1700-0290. 

2-06 

f 
9 I 
1 I 

0 0 

2 oblong notches 

c 

--- 

r- 
I 
I 
I 
I 
L- I] 

-m- 

Connecting diagram 

Tl T2 

1 2 3 4 5 6 

BK2 
1 ) BK1 To motor connector 

O&F 
500R 5oov 
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5. SPECIFlCATIONS FOR AIR COOLING 

The T Series AC servo motors are used in such a configuration that their 
output shaft is coupled directly to the nut of a ball screw. This 

configuration allows heat from the motor to conduct to the ball screw, 
possibly resulting in the expansion of the ball screw. In a semi-closed servo 

system, deformation of the ball screw affects directly the accuracy of 
feeding. To prevent this, heat transfer to the ball screw must be minimized. 

In addition to the low heat output design, the T Series motors are equipped 

with the following air-cooling mechanisms to reduce heat transfer to the ball 
screw. 

5.1 Compressed-Air Cooling 
The compressed-air cooling mechanism takes air from the compressed-air intake 
on the housing of the motor, guides it directly to the inside of the motor, 
and releases it from the gap between the rear housing and the output shaft. 
By this method, the heat generated in the motor is dissipated into the exhaust 

air and released from the rear of the motor, instead of being transferred to 
the ball screw. 

(1) The cooling effect is higher than with other methods. The heat transfer 

rate to the ball screw can be reduced to approximately one third of that 
with no air cooling mechanism. 

(2) The internal pressure applied to the inside of the motor casing improves 
the waterproofing of the motor as a side effect. 

(3) Because the cooling system is as compact as required for supplying 

compressed air, the space required to install the motor is almost the 

same as that for a motor with no cooling system. 

(4) Because being guided directly to the inside of the motor, the compressed 
air must be dry and clean. It is absolutely necessary to filter out the 

compressed air. 

(5) The air pressure to be supplied should be 1 kg/cm2 or higher. The flow 
rate under 1 kg/cm2 is 130 liters a minute. 

Air flow 

Motor 

I 
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6. PRECAUTIONS ON USE 

For the T Series AC servo motors, note the following points in addition to 

precautions for general servo motors described in Chapter 2 of Part I. 

6.1 Installation 
(1) The detector shaft passes through the motor body and comes out on the 

rear cover side of the motor. Do not apply excess force to this shaft; 
for example, do not lift the motor by holding the shaft with the hand. 

(2) The output shaft passes through the motor making a very small gap at the 
front flange and detector cover for waterproofing and dustproofing. If 

these parts are deformed even slightly, the waterproofing and dust- 
proofing are adversely affected. So do not apply a large force to the 

motor, especially on the cover; be very careful not to step on it. 

6.2 Coupling the Output Shaft 
(1) When coupling the nut of the ball screw with the motor output shaft, do 

not apply shocks to the motor. Similarly, when removing the nut, be 

careful not to apply shocks. 

(2) Use a nut with as small rotational imbalance as possible. Vibration due 

to rotational imbalance may damage the motor bearings or detector even 
if it is as small as 0.5 G. It is recommended to use a ball deflector 
with a circular flange. 

6.3 Axis Load 
The following table lists the allowable loads for the motor shaft, which 

should be used as a guideline. 

Motor model Radial load Thrust load 
Equivalent radial load Front bearing 

(for reference) (reference) 

OT 70kg 210kg 310kg 7009 DF 

190kg 580kg 650kg 7211 BDF 

ST 190kg 580kg 650kg 7211 BDF 

260kg 790kg 890kg 7213 BDF 

10T 260kg 790kg 890kg 7213 BDF 

300kg 890kg 1OOOkg 7215 BDF 

In the above table, the values in the upper rows are the loads for motors with 

low inertia, and the values in the lower rows are the loads for motors with 

large ball screws. 
The allowable loads are determined based on the life of the bearing assuming 

that the average motor speed is 500 rpm. In general, the life of a bearing is 

inversely proportional to the cube root of the speed. When the average speed 
is higher than 500 rpm, the allowable loads should be smaller than those 

listed above, 
The listed allowable loads assume that the ratio of the radial load to the 

thrust load is 1:3. The motors can also be operated at ratios other than the 
stated ratio, in which case the radial load and the thrust load should be 

calculated by using the formula for the allowable load of the bearing. 
If the allowable loads are determined according to the life of the shaft till 

the fatigue failure, they exceed the values listed above. 
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6.4 Environment 
When the T Series AC servo motor is wired properly, its protection mechanism 

meets IP54 of the IEC Standards (equivalent to JP54 of JIS C4004-1980, General 
Rules for Rotating Electrical Machines - Dustproofkplash-proof type). 

6.5 Lubricating the Bail Screw 
Because the motor rotates the nut of the ball screw, lubricating oil cannot be 

supplied directly to the nut. The nut needs to be greased or lubricating oil 

needs to be applied directly to the ball screw. Because the nut is coupled 

directly to the motor, a proper lubrication method must be selected which does 

not affect the waterproofing of the motor. 

6.6 Maintaining the Motor 
The T Series AC servo motor tends to be configured in such a structure that it 
is difficult to remove it because of its nature. When designing a machine 

tool in which the motor is used , place priority on ease of maintenance. 

FANUC recommends the machine tool builder that the motor and a ball screw be 
mounted on the machine tool in such a way that they can be removed together 

from the machine. 
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V. FANUCACSERVOMOTOR F series 



1. GENERAL 

FANUC has developed a compact, lightweight AC servo motor Series - the F 

Series. The motor features the following: 

(1) Small and lightweight: The motor is compact and lightweight because a 

state-of-the-art ferroneodymium magnet is used. 

(2) Reduced length: A large housing is used to reduce the motor's length. 

(The motor is long and thin.) 

(3) Built-in holding brake: A holding brake can be built into the motor. 

(4) Built-in absolute position detector: The motor contains serial pulse 

coder A or C. 

(5) High reliability: The motor is fully sealed and has no brushes or other 

consumable parts. It requires no inspection or maintenance even if it 

is operated in a severe environment. 

The F Series motor is designed to be driven by a supply voltage of 200 to 230 
V (without a transformer). 

Note) Each motor driving unit requires its own supply voltage of 100 VAC. 

2. TYPESOFMOTORSANDDESIGNATION 

The FANUC AC servo motor F Series is available in the following models. Each 

model is designated as shown below; 

(1) Model SF/3000 

AO6B-0340-B~nn 

l.rl-l:,,,;' 

72 With the serial pulse coder A 

74 With the serial pulse coder C 

0 Taper shaft (standard) 
2 Taper shaft with the brake (80kgfcm) 

(2) Model lOF/2000, 20f/2000, and 30Ff2000 

A06B-0350-BnI?U 

II 

T1 
72 With the serial pulse coder A 

5 Model lOF/2000 
74 With the serial pulse coder C 

6 Model 20F/2000 r 
7 Model 30Ff2000 L 

0 Straight shaft (standard) 
2 Straight shaft with the brake (350kgfcm) 

5 Taper shaft 
7 Taper shaft with the brake (350kgfcm) 
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3 SPECIFICATIONS AND CHARACTERISTICS 

3.1 Types of Motors and Specifications 
? 

Item Unit SF/3000 lOF/ZOOO ZOF/ZOOO 30F/2000 

output kW 1.2 1.8 3.5 4.0 

HP 1.6 2.5 4.7 5.5 

Rated torque of stall Nm 6 12 22 30 

kgfcm 61 122 224 306 

Maximum speed min-1 3000 2000 2000 2000 

Maximum theoretical Nm 49 45 96 135 

torque kgfcm 500 460 980 1370 

Rotor inertia kgcm* 0.0037 0.010 0.017 0.026 

kgfcms* 0.038 0.10 0.17 0.265 

Maximum theoretical rad/s2 13200 4500 5700 5180 

acceleration 

Weight kg 9 17 21 28 
i 

The above values are under the condition at 20°C. 
Note) The above values shown in the maximum theoretical torque are the 

theoretical values. The actual maximum torque is restricted by the 

current limit value of the drive amplifier. 

3.2 Characteristic Curve and Data Sheet 
The following characteristic curves and parameters are obtained under the 
following conditions: 
- The temperature of the motor is 20°C. 
- The current for driving the motor is an ideal sine wave. 

- Under the above conditions, measured values will be within +,lO% of the 
typical values given in the tables and graphs on the following pages. 

The torque-speed characteristics in the intermittent operating zone are 
determined by the voltage supplied to the driving amplifier. The 
characteristic curve represents typical values with a rated input voltage. 
The maximum torque is limited also by the current limit of the driving 
amplifier. For the parameters in the data sheet, refer to the descriptions of 
the S Series. 
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Model 5-O (A06B-053%BCiOiJ) 

over load duty speed-torque characteristics (digital) 

30/ 

20:-- __! --a- ---_ -0% \ 
15 

\ \ \ 
intermittent operating Y 

10 - 

5-- 

continuous operating 
1 

I 
OO 

I I I 
1000 2000 3000 

Speed (rpm) “ON” time (min.) 

Data sheet 

80 

70 

$ 60 

5 50 

9 40 co 
30 

Parameter Symbol Value Unit 

Maximum speed Nmax 3000 min-1 

Rated torque at Ts 0.1 Nm 
stall{;") 1 kgf cm 

Rotor inertia Jm 0.0000029 kgm2 
0.00003 kgf cmS2 

Continuous RMS current Is 0.49 A(rms) 
at stall 

Torque constant(*) Kt 

Back EMF constant Ke 
(RMS voltage per Kv 
phase)(") 

Armature resistance(*) Ra 

Mechanical time tm 
constant@?) 

0.20 Nm/A(rms) 
2.0 kgfcm/A(rms) 

7.0 V/lOOOmin-1 
0.07 Vsec/rad 

15 s1 

0.003 S 

Thermal time constant tt 

Static friction Tf 

Maximum allowable Im 
current 

11 min 

0.01 Nm 
0.1 kgfcm 

5.5 A(peak) 

Max. torque 

Max. acceleration 

Maximum winding 
temperature rise 

Weight 

Tm 

8m 

0.78 Nm 
8 kgfcm 

267000 rad/Sz 

125 "C 

0.7 ’ kg 

Note) The values are the standard values at 20°C and the tolerance is &lo%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model IOF/ (A06B-0355-BOO0) 

speed-torque characteristics(digita1) overloadduty 

30 
-~~~~.r~~~~~~~~~--~-~ 

\ 
#- \ 
=: \ \ 

intermittentoperating :I; 

continuousoperating 

I 
0 500 1000 1500 2000 

Speed(rpm) 

Data sheet 

80 

2 40 
3 

30 

20 

10 

1 2 5 10 20 50 100 200 

“ON” time(nlin.) 

Parameter Symbol Value Unit 

Maximum speed Nmax 2000 min-1 

Rated torque at Ts 12 Nm 
stall(a) 122 kgfcm 

Rotor inertia Jm 0.01 kgm2 
0.1 kgfcmS2 

Continuous RMS current Is 10.9 A(rms) 
at stall 

Torque constant(>k) Kt 1.08 Nm/A(rms) 
11.0 kgfcm/A(rms) 

Back EMF constant Ke 38 V(rms)/lOOOmin-1 
(RMS voltage per Kv 0.36 V(rms)sec/rad 
phase)(:k) 

Armature resistance(+c) Ra 0.37 sz 

Mechanical time tm 0.009 sec. 
constant($:) 

Thermal time constant tt 

Static friction Tf 

Maximum allowable Im 
current 

50 min. 

0.8 Nm 
8 kgfcm 

60 A(peak) 

Max. torque 

Max. acceleration 

Maximum winding 
temperature rise 

Weight 

Tm 45 Nm 
460 kgfcm 

4500 rad/Sz 

Bm 125 "C 

17 kg ‘ 

Note) The values are the standard values at 20°C and the tolerance is *lo%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Model20F/2000 (AO6B-035643Cl~~) 

speed-torque characteristics(digita1) overloadduty 

80 

60 

40 

r 

I / I 
~~~-~~~~~~~~~--~---c~ 

\ 

\ 

\ 

\ 

. 

I I 

1 intermittent operating 

(continuousoperatingl 

OO 500 1000 1500 2000 

100 

90 

80 

70 

f 60 

$ 50 

2 40 
a 

30 

20 

10 

0 

Speed (rpzn> “ON” time (min.) 

Data sheet 

Parameter 1 Symbol ) Value I Unit 1 

Maximum speed Nmax 2000 min-1 
I 
Rated torque at 
stall(;k) 

Rotor inertia 

Ts 

Jm 

22 Nm 

224 kgfcm 

0.017 kgmz 
0.17 kgfcmS2 

Continuous RMS current Is 
at stall 

19.3 A(rms) 

Torque constant(*) Kt 1.14 Nm/A(rms) 
11.6 kgfcmfA(rms) 

Back EMF constant 
(RMS voltage per 
phase)(*) 

Ke 
KV 

39 V(rms)/lOOOmin-1 

0.37 V(rms)sec/rad 

Armature resistance(+<) Ra 0.14 R 

Mechanical time 
constant($:) 

tm 0.0055 sec. 

Thermal time constant tt 

Static friction Tf 

Maximum allowable Im 
current 

55 min. 

1.2 Nm 
12 kgfcm 

120 A(peak) 

Max. torque Tm 96 Nm 

980 kgfcm 

Max. acceleration 5700 rad/secz 
~~ 

Maximum winding Bm 125 "c 
temperature rise 

Weight 21 kg L 

Note) The values are the standard values at 20°C and the tolerance is &lo%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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Modei30F12000 (A06B-0357-BOOD) 

speed-torquecharacteristics(digital) 

80 
i 1 

60 

40 

20 

---NW ! 1 ? 
----Bc_ 

--a 
_.sL 

I 
. \ \ \ 

intermittent operating *r . 

! 

- 

1-i 
I 

fcontinuousoperating/ 

OL I I I d 

0 500 1000 1500 2000 

Speed(rpm) "0N"time (min.) 

100 

90 

80 

20 

10 

0 

overloadduty 

Data sheet 

Parameter Symbol Value Unit 

Maximum speed Nmax 2000 min-1 

Rated torque at Ts 30 Nm 
stall 306 kgfcm 

Rotor inertia Jm 0.026 kgm2 
0.265 kgfcmS2 

Continuous RMS current Is 24.4 A(rms) 
at stall 

Torque constan&':) Kt 

Back EMF constant Ke 
(RMS voltage per KV 

phase)(;v) 

Armature resistance(*) Ra 

Mechanical time tm 
constan+) 

1.21 Nm/A(rms) 
12.3 kgfcm/A(rms) 

42 V(rms)/lOOOmin-1 
0.4 V(rms)sec/rad 

0.071 R 

0.004 sec. 

Thermal time constant tt 

Static friction Tf 

Maximum allowable Im 
current 

60 min. 

1.8 Nm 
18 kgfcm 

160 A(peak) 

Max. torque 

Max. acceleration 

Maximum winding 
temperature rise 

Tm 135 Nm 
1370 kgfcm 

5180 rad/secz 

Bm 125 OC 

Weight 28 kg 1 * 

Note) The values are the standard values at 20°C and the tolerance is 210%. 
The speed-torque characteristics vary depending on the type of software, 
parameter setting, and input voltage of the digital servo motor. (The 
above figures show average values.) 
These values may be changed without prior notice. 
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3.3 Outline Drawings 
(1) Model SF/3000 
(2) Model SF/3000 (with the brake) 

Fig. 3.3 (a) 

(3) Models lOF/ZOOO, 20F/2000, and 30Ff2000 
Fig. 3.3 (b) 

(4) Models lOF/2000, ZOF/ZOOO, 
Fig. 3.3 (c) 

and 30F/2000 (with the brake) Fig. 3.3 (d) 
(5) Shaft o t' p Ion (models lOF/ZOOO, 20F/2000, and 30F/2000) Fig. 3.3 (e) 

4-011 0185D.B.C 

/T% 

MI0 ?=I .25 \ l/l 0 TAPER 

MS3l02A l8-lOP/ MS3102A 20-29PW(SERIAL-Cl 

MS3102A 22-14P (SERIAL-A) 

NOTE) Shaft dia. runout Max. 0.02 mm 

nETAILOF SHAFT SHAPE 

Rabbet dia. eccentricity Max. 0.04 mm 

Mounting face runout Max. 0.06 mm 

Rated loads 686N (70 kgf) 

Fig. 3.3 (a) Model 5FJ3000 
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4-611 d185D.B.C I ___ 

KEY 

MI0 3=1 .25\ \ l/I 0 TAPER 

DETAIL OFSHAFTSHAPE 

4+14 g265D.B.C 

//yL=i 

NOTE) Shaft dia. runout 

Rabbet dia. eccentricity 

Mounting face runout 

Max. 0.3 mm 

Max. 0.7 mm 

Max. 0.10 mm 
Rated loads 4110N (450 kg0 

X, Y, and Z indicate the positions oi’M8 holes for eyebolts. 

The cyebolts are not included. 

S3102A 20-29PW(SERIAL-Cl 

S3l02A 22-14P (SERIAL-A) 

Fig. 3.3 (b) Model 5F/3000 (with the brake) 

NOTE) Shaft dia. runout Max. 0.02 mm 
Rabbet dia. eccentricity Max. 0.04 mm 
Mounting face runout Max. 0.06 mm 
Rated loads 686N (70 kg0 

MS3 IO2A 22-22P\ S3102A Xl-29PW(SERIAL-C) 

S3102fi 22-14P (SERIAL-A) 

Fig.3.3 (c) Models IOF/2000, 2OF/2000, and 30F/2000 
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4-414 4265D.B.C 
r- 

0222 
4 

NOTE) 

Standard 

Straight shaft 

Option 

Taper shaft 

MS3102A 24- IOP\ S3102A 20-29PW(SERIAL-Cl 

S3102A 22-l4P (SERIAL-A) 

Shaft dia. runout Max. 0.5 mm 

Rabbetdia. eccentricity Max. 0.7 mm 

Mounting face runout Max. 0.10 mm 

Rated loads 4110N (450 kgf) 

X, Y. and 2 indicate the positions of M8 holes for eyebolts. 

The eyebolts are no; included. 

MODEL A B C 

MODEL 10F 227 123 105 

MODEL 20F 245 141 123 

MODEL 30F 269 165 147 

Fig. 3.3 (d) Models lOFl2000, 2OF/2000, and 30W2000 (with the brake) 

Fig. 3.3 (e) Shaft option (models lOF/2000, 2OF/2000, and 3OF12000) 
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3.4 Connecting Power Lines (without the brake) 

(a) Model 5F/3000 

MS3102A 18-HIP 
Earth 

D- 

(b) Models lOF/2000, 20F/2000, and 30F/2000 

MS3102A 22-22P 

3.5 Connecting Power Lines (with the brake) 

(a> Model 5F/3000 

7 

0 Motor coil 

Earth 

DF 

A 

B 

C 

D 

ii+“.. coil 

E 0 I II . 
F 0 
c o Earth .;p+;{ 0 Brake ‘Oil 

MS3102A 20-W 

(b) Models lOF/2000, ZOF/2000, and 30F/2000 

0 0 0 

MS3102A 24-1OP 

U 
Ao 

6Kl Motor coil_ 
Bo 

v 
co 

BK2 
Do W 

Eo I 

Fo Surge' Brake coil 
Earth Syvre=o+ Go 
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Vi. FANUC AC SERVO AMPLIFIER C series 
(FOR A SINGLE MOTOR AND TWO MOTORS) 



1. OUTLINE 

The FANUC C series AC servo amplifier is a totally new amplifier that has been 
designed to drive digital AC servo motors. The C series amplifier is compact 

and has less heating value. This amplifier has the following features: 

1) Function-compatible with conventional amplifiers 
(For users who are using conventional S series amplifiers, see the end of this 

manual for the differences between the C series servo amplifier and the S 
series servo amplifier.) 

2) Requires only half the area required by conventional FANUC servo amplifiers 
for installation. 
3) Generates only 70% of the heating value generated by conventional FANUC 
servo amplifiers. 
4) Unique structure that minimizes temperature rise in the cabinet. 

5) High reliability based on fully automated assembly without harnesses. 

2. CONFIGURATION 

Fig. 2 is an example of how the Z-axis NC system is configured. A separate 
regenerative discharge unit may also be required when regenerating energy 
becomes large by the load condition. 

AC servo motor 

(for 200-VAC input) 

AC servo amnlifier 

NC control unit 

AC servo amplifier 
for the 2 axis 

Three-phase input power 

supply 200/220/230 VAC 

From -15% to + 10% 

Fig. 2 Example of Configuration 
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2.1 Unit Types and Specifications 

Table 2.1 Unit Types and Specifications (112) 

Application 

Name L axis of Servo M axis of Servo Specifications 

Servo 
ampli- 
fier 

(Note 1) 
(Note 2) 

amplifier for two amplifier for two 
motors motors 

I Motors 4-0s and 3-0s [AO6B-6066~HO02 ---I 

For a t 
Motors 2-OS(Note 31, l-OSP, and l-OSP/3000 A06B-60660HO03 

single 
Motors OS(Note 31, SS, IOS, 2OSf1500, OL, AO6B-6066~HO04 

motor 
5F/3000, and lOF/2000 

Motors 5S/3OOO, lOS/3000, 2OS, 3OS, SL, A06B-6066~HO06 
6L, 20F/2000, and 30F/2000 (Note 9) I 

IMotors 3-0s and 4-0s IMotors 3-0s and 4-0s lA06B-60660H222 1 

Motors 2OS/3000, 3OSf3000, 4OSf2000, 7L, A06B-6066~HO08 
and 1OL. (Built-in cooling 

fun) 
l A 
Motors 3-0s and 4-0s Motors 2-OSP, l-OSP, A06B-6066-Hi23 

and bOSP/3000 

For Motors 3-0s and 4-0s Motors OS, SS, and A06B-60660HZ24 

two lOS, 5F/3000, 

motors lOF/2000 

Motors 2-OSP, l-OSP, Motors 2-OSP, I-OSP, AO6B-60660HZ33 
and l-OSP/3000 and l-OSP/3000 

Motors 2-OSP, l-OSP, Motors 0-OSP, OS, AO6B-60660H234 
and l-OSP/3000 5S, lOS, SF/3000, 

lOF/2000 

Motors 2-OSP, l-OSP, Motors 55/3000 

and l-OSP/3000 
AO6B-60660HZ36 

Motors 0-OSP, OS, Motors 0-OSP, OS, AO6B-60660HZ44 
5s, 10s 5S, lOS, 5F/3000 I 

Motors 0-OSP, OS, Motors 5S/3000 AO6B-60660HZ46 
SS, lOS, 5F/3000 

IMotors 5S/3000 /Motors 5S/3000 IA06B-60660H266 1 

Type A (for motors with a total rated 

output of 5.4 kW or less) 
A81L-OOOl-0083#3C 

AC line filter Type B (for motors with a total rated A81L-OOOl-OlOl#C 
(Note 4) output of 10.5 kW or less) 

. 

Power 

transformer 
for export 

Type C (for motors with a total rated A81L-0001-0102 
output of 23 kW or less) 

IType SAE (with apparent power of 2.2 kVA) IA~OL-OOZE0005 

IType SBE (with apparent power of 3.5 kVA) IA~OL-0024-0006 

Type SCE (with apparent power of 5 kVA) A80L-0026-0003 
r 
IType SDE (with apparent power of 7.5 kVA) IA~OL-0028-0001 

6-2 



Table 2.1 Unit Types and Specifications (2/2) 

Application 

L axis of Servo M axis of Servo 
Specifications 

Name 
amplifier for two amplifier for two 
motors motors 

Option for motors 10s to 30s A06B-60660HSOO 
(1652/400 W, when air-cooled at a wind 
speed of 2 m/s) 

Option for AO6B-60660HO08 A06B-60660H711 

Separate (Ssl/SOO W, with a built-in cooling fan) 

regenerative Option for AO6B-60660HO08 A06B-60660H712 
discharge unit 
(Note 5) 

(852/1200 W, with a built-in cooling fan) 

Option for motors 10s to 30s A06B-60660H713 
(16Rl800 w, with a built-in cooling fan) 

Option for motors 10s to 30s A06B-6066sH714 
(16s2/1200 W, with a built-in cooling 
fan) 

Input connector Solder type AO6B-60660K205 

(Note 6) Crimp type AO6B-60660K206 

Control power supply fuse (HM32) 406B-60660K207 

Spare fuse 

(Note 7) 
Fuse (P40SH) for the fan motor in the A06B-60660K208 
separate regenerative discharge unit (for 
HOO8) 

Spare fan motor - 
Option for AO6B-60660HO08 A06B-6066-K209 

(Note 8) For the separate regenerative discharge AO6B-60660K210 
unit L 

Note 1) Use an AC servo motor that conforms to the specifications of the C 
series amplifier (200/220/230 VAC input). 

Note 2) Select the appropriate servo amplifiers for the T series motors 
(hollow-type motors) by considering the following correspondence be- 

tween the S and T series motors: OS for OT/3000, 5s for 5Tf2000, 
5s/3000 for 5T/3000, 10s for 
lOT/2000, and lOS/3000 for lOT/3000. 

Note 3) For conventional S series servo amplifiers, two different servo am- 

plifiers need to be used: one drives motor 2-OSP or OS at 2000 rpm 
maximum, and another drives the motor at 
3000 rpm maximum. 

For the C series servo amplifier, on the other hand, only one 
amplifier needs to drive motor 2-OSP or OS irrespective of the 
maximum motor speed specified. However, servo parameters (motor 
Nos.) are set in the same way as usual. 
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Note 4) The AC line filter needs to be used to minimize the effect of high- 
frequency noise on the power supply. 

Up to three 10s amplifiers can be connected to one line filter, A81L- 
OOOl-008353C. (Rated output of model 10s: 1.8 kW) 

Up to three 20s amplifiers can be connected to one line filter, ASlL- 
OOOl-OlOl#C. (Rated output of model 20s: 3.5 kW) 
If an insulating power transformer is used because the input power 
supply voltage is out of the specified range, this line filter may be 

omitted. 

Note 5) When the load inertia is too large or the frequency in acceleration/ 
deceleration is high, if regenerating energy from the motor exceeds 

the specified value, a separate regenerative discharge unit needs to 

be added. 
If the calculated heat value exceeds the capacity of the regenerative 
discharge unit, contact FANUC for selection of the servo motor. 
See section 4 for how to calculate the regeneration energy. 

Note 6) This connector (CNl) is used in the cable which connect the servo 

amplifier with NC via a cable. Each axis requires one connector. 

Note 7) There are two types of spare fuses, one for the control power supply 

and one for the fan motor. All servo amplifiers are equipped with a 

fuse for the control power supply. Only servo amplifier A06B-66060 

HO08 is equipped with a fuse for the fan motor. 

Note 8) Servo amplifier A06B-60660HO08 and the separate regenerative 
discharge units with a built-in cooling fan (A06B-60660H711 to -H714) 

contain a fan motor, for which a spare may have to be ordered as 
required. 

Note 9) The amplifier in model 30F/2000, it should be compulsorily air 

cooled. 
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3. SPECIFICATIONS 

3.1 Specifications 
Table 3.1 (a) Specifications (common) 

Item 

Three-phase 
input for 
power(';'=l) 

Specifications 

Voltage:200/220/230 VAC 
Allowable voltage fluctuation: -15% to +lO% 
Frequency: 50 Hz or 60 Hz 
Allowable frequency fluctuation: *2 Hz 

?ower Single-phase Voltage: 200/220/230 VAC 

;upply input for Allowable voltage fluctuation: -15 % to +lO% 
control power(+cl) Frequency: 50 Hz or 60 Hz 

Allowable frequency fluctuation: ?2 Hz 

Single-phase input Voltage: 100 VAC 
for emergency stop Allowable voltage fluctuation: -15 % to +lO% 

Frequency: 50 Hz 
Allowable frequency fluctuation:22 Hz 
or 

Allowable voltage fluctuation: -15 % to +lO% 
Voltage: lOO/llO VAC 
Frequency: 60 Hz 
Allowable frequency fluctuation:?2 Hz 

Control of the main circuit Sine-wave PWM control by transistor (IGBT) bridge 

Alarm and protection Overvoltage alarm, control power low-voltage 
functions alarm, DC link low-voltage alarm, regenerative 

control circuit failure alarm,regeneration over- 

discharge alarm, servoamplifier overheat alarm, 
overcurrent alarm, and circuit breaker 

Contact of the magnetic Auxiliary contact of the magnetic contactor for a 
contactor for circuit break (The main circuit is cut off when 

confirmation of a circuit contact b is closed.) 
break(*2) Rated current: 10 mA or more and 0.3 A or less at 

24 VDC 

+:l Two wires of the three-phase input for power are factory-set to be 
connected with the single-phase input for control power via jumper bars. 

9~2 This contact point can be used as a monitor when the user designs circuits 

such as a safety circuit. 

6-5 



Table 3.1 (b) Specifications for Each Model 

Servo amplifier Applicable motor 

A06B-6066-H222/L and M axes 
A06B-60660H223/L axis 
AO6B-6066-H224/L axis 
A06B-6066~HO02 

A06B-6066-H223/M axis 
AO6B-60660H233/L and M axes 
A06B-60660H234/L axis 
A06B-60660H236/L axis 
A06B-6066-HO03 

A06B-60660H224/M axis 

A06B-60660H234/M axis 
A06B-6066-H244/L and M axes 
A06B-60660H246/L axis 

AO6B-60660HO04 

AO6B-60660H236/M axis 
A06B-60660H246/M axis 
A06B-60660H266/L and M axes 

A06B-60660HO06 

A06B-60660HO08 

Peak 
Nominal 

current at 

rated 
current 

output(+Cl) 
limit 

4-0s) 3-0s 1.4 Ap 4 AP 

2-OSP, l-OSP, 

1=0sP/3000 
5 AP 12 Ap 

o-OSP, OS, ss, 10s 13 Ap 40 Ap 

o-OSP, OS, ss, lOS, 

2OS/1500, OL 

20 Ap 40 Ap 

5s/3000 15 Ap 80 Ap 

5s/3000, 10s/3000, 2os, 30 Ap 80 Ap 
3OS, 5L, 6L 

2OSf3000, 3OS/3000, 

4OS/2000, 7L, 1OL 

65 Ap 130 Ap 

;k1 The rated output is guaranteed only at the rated input voltage. When the 

input voltage fluctuates, the rated output may not be maintained even if 

the fluctuation is within the allowable range. 
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3.2 Protection and Error Detection Functions 
The AC servo amplifier provides the following protection and error detection 

functions. 
Alarm statuses are displayed on the seven-segment LED on the front panel of 

the servo amplifier. 

Table 3.2 (a) Protection and Error Detection Functions (l/2) 

Type 

Ivervoltage LED 

alarm (HV) indication 

Control 
power Low 

voltage 
alarm (LVSV) 

DC link low 

voltage 
alarm (LVDC) 

Regenerative 
control 

circuit 
failure 
alarm (DCSW) 

Regenerative 
over- 
discharge 
alarm (DCOH) 

Servo 
amplifier 

overheat 

(OH) 

Magnetic 
contactor 
welding 
alarm (MCC) 

Display 

LED 
indication 2 a 

LED 
indication 

LED 
indication 

LED 
indication 

5 a 

LED 
indication 

LED 
indication 1 

Description 

ictivated when the DC voltage of 
power to the main circuit is 
abnormally high. 

Activated when the voltage for 

control power (+5 V) is abnormally 
low. 

Activated when the DC voltage of 
power to the main circuit is 

abnormally low. 

Activated when short-time 
regenerative discharge energy is too 

large. This is caused by failure of 

the regenerative discharge circuit. 

Activated when the average 
regenerative discharge energy is too 
large, or when the frequency in 
acceleration/deceleration is too 
high. Also activated by an 

overheating transformer if a 
transformer overheat detector is 
connected (see Section 9.3) or a 
blown fuse for the servo amplifier 
fan motor (~008 only). 

Activated when the thermostat in the 
amplifier starts operating. 

Activated when the contacts of the 

magnetic contactor are welded. 
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Table 3.2 (a) Protection and Error Detection Functions (2/2) 

Type Display Description 

Overcurrent LED Occurs when the current passing 
alarm (HCL) indication 

E 

through the main circuit of the l- 

axis amplifier or the main L-axis 
circuit of the 2-axis amplifier is 
excessive. . 

Overcurrent LED 

9 
Occurs when the current passing 

alarm (HCM) indication through the main M-axis circuit of 
the 2-axis amplifier is excessive. 

Overcurrent LED Occurs when the current passing 
alarm (HCLM) indication 

tl 

through the main L- and M-axis 
circuits of the 2-axis amplifier is 
excessive. 

Circuit 

breaker 

The lever of the Activated when a current exceeding 
circuit breaker is set the operating current of the circuit 
to off. breaker flows. The DC link low 

voltage alarm (LVDC) may come on 
concurrently. 

. 

Note 1) The motor is stopped by the dynamic brake when an alarm is activated. 
Note 2) The following indications mean normal operation modes, not alarm 

statuses: 

Table 3.2 (b) Normal operation mode 

Type Display 

Amplifier LED 
not ready indication 

Description 

The amplifier is not ready for 
driving the motor because the 

magnetic contactor in the amplifier 

is set to off. 

Amplifier 

ready 
LED 

indication 

The magnetic contactor in the 

amplifier is set to on, and the 
amplifier is ready for driving the 

motor. 

, 
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4. AC LINE FILTER AND REGENERATIVE DISCHARGE UNIT 

4.1 AC Line Filter (optional) 
Use the AC line filter to reduce the effect of high-frequency noise on the 
power supply. Within the current capacity of the AC line filter, multiple 
servo amplifiers can be connected to one AC line filter. Table 4.1 indicates 
the upper sum of rated outputs for motors that can be connected to one AC line 
filter via an amplifier. 

Table 4.1 Selection Standard of the AC Line Filter 

Line filter 

Continuous Heat 

rated 
current 

loss 
Sum of motor rated outputs 

Type A 24 A 20 w 5.4 kW (Reference: Model lOSx3) ( 8.7 KVA) 

Type B I 44 A 1 70 W 110.5 kW (Reference: Model 2OSx3) (16.0 KVA)] 

Type c I 100 A ) 50 W 1 23 kW ( 35 KVA) 1 

4.2 Separate Regenerative Discharge Unit 
When energy regenerated from the motor exceeds the limit for the discharge 
unit in the servo amplifier, a separate regenerative discharge unit needs to 
be connected. 
Find value P in 4.2.1 and value Q in 4.2.2 for each axis. If the sum of P and 

Q exceeds the specified value, and the NC system is operated continuously, use 
the separate regenerative discharge unit. 
If the sum also exceeds the specified value for the separate regenerative 
discharge unit, contact FANUC. 

4.2.1 For horizontal operation 
When acceleration/deceleration for rapid traverse is performed every F 
seconds, value P is calculated as follows. . 

1 
P =- x (5.37x10-4JVm~-5.13x10-~taVmTL) . . . . . . . . . . . . . ..I..._. (1) 

F 

If P exceeds the specified value for the regenerative discharge unit built 
into the servo amplifier, and the NC system is operated continuously, the 

separate regenerative discharge unit is required. 

Terms used in formula (1) 
F: Frequency in acceleration/deceleration for rapid traverse (F seconds per 

cycle) 
(Note: the frequency is approximately once per five seconds unless 

otherwise specified.) 
J= Jm + JL 
Jm : Rotor inertia of the motor (kgf"cm*s2) 
JL : Load inertia in terms of the motor axis (kgf*cm$) 
Vm : Motor speed for rapid traverse (rpm> 
ta : Acceleration/deceleration time for rapid traverse (s) 
TL : Friction torque of the machine (in terms of the motor axis) (kg"cm) 
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4.2.2 For vertical operation 
When the operating duty for rapid downward traverse is D(%), value Q is 
calculated as follows. 

D 

Q = 1.026 x 102ThVm x - . . . . . . . . . . . . . . . . . . . . . (2) 
100 

Terms used in formula (2) 
Th : Upward torque of the motor during rapid downward traverse (kg/cm) 
Vm : Motor speed for rapid traverse (rpm) 
D : Operating duty (%) for rapid downward traverse (;';-1) 

>*;l D must be 50% or less. 

The sum of P obtained by formula (1) and Q obtained by formula (2) is 

represented as R below. 
R= P+Q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- . . . (3) 
When R exceeds the specified value for the discharge unit in the servo 
amplifier, and the NC system is operated continuously, the separate 

regenerative discharge unit needs to be used. 
If R in formula (3) also exceeds the specified value for the separate 

regenerative discharge unit, contact FANUC. 

4.2.3 Capacity of the regenerative discharge resistance units (built-in and separate) 

Table 4.2.3 (a) Specified values for the regenerative discharge unit in the servo amplifier 

Servo amplifier 

_ 
Wind speed: Wind speed: Wind speed: 

0 m/set 2 mlsec 4 mlsec I 

AO6B-60660HO02 
AO6B-6066rH003 R=20W 

” 

- 

AObB-60660HO04 (Note 2) 

A06B-60660HO06 
AO6Br60660H222 to H226 

R=lOOW R=200W R=300W 

AO6B-60660HO08 With a built-in cooling fan 
motor 

R=4OOW 

Table 4.2.3 (b) Specified values for the separate regenerative discharge unit 

Separate regenerative Wind speed: Wind speed: Wind speed: 
discharge unit 0 mlsec 2 mlsec 4 mjsec 

IA06B-60660HSOO (Note 2) 1 R=200W I R=400W I _R=600W -1 

I A06B-60660H711 (8 s2) I With a built-in cooling fan motor I R=800W -1 

I A06B-60660H712 (8 a) I With a built-in cooling fan motor I R=1200W I 
I A06B-6066~H713 (16 a) (With a built-in cooling fan motor I R=800W I 
I A06B-6066-H714 (16 a> I With a built-in cooling fan motor I R=1200W 1 

Reference: For S Series R=400W - 

(A06B-6050-H050) 
b 

6-10 



Note 1) For machines that have a large retention torque, such as those with 
no counterbalance for the gravity axis, the regeneration rate during 
downward operation is increased. Especially, for rapid downward 
traverse with a machine having a long stroke, the regeneration rate 
may exceed the capacity of the regenerative discharge unit. Contact 
FANUC for selection of the motor. 

Note 2) For the separate or built-in regenerative discharge unit for the C 

series that has external fins, the regeneration capacity can be 
increased by forcibly air-cooling the discharge unit through the fan. 

The relationship between the wind speed for forced cooling and the 

specified value is indicated. 

Note 3) The separate regenerative discharge unit (A06~-6050-~050) for the 
conventional S series servo amplifier can also be connected to the C 
series servo amplifier. 
In this case, the following points must be noted: 

(Caution) When separate regenerative discharge unit AO6B-60500HO50 is used 
for the C series amplifier, do not forcibly air-cool the unit, and 
do not install the unit in a windy place. 

(Reason) To fully utilize the capabilities of regenerative discharge 

units, the C series servo amplifier has a thermostat in the 
regenerative discharge resistor to monitor the resistance temperature 
thoroughly. In addition, the characteristics of the alarm circuit 
have been changed from that of the S series. 
Because the separate regenerative discharge unit for the S series has 
a thermostat adjacent to the regenerative discharge resistor, the 
resistance temperature may not be monitored correctly in a windy 
place or under forced air-cooled conditions. 
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5. POWER SUPPLY 

5.1 Input Power 
AC servo amplifiers require three-phase power for the main circuit and single- 

phase power for the winding of the dynamic brake magnetic contactor. See 
Table 5.2.1 for the specifications of the power supplies. 

5.2 Capacity 

5.2.1 Three-phase power 

Table 52.1 Capacity of the three-phase power supply 

2-OSP 0.4 kVA 2os/1500 4.2 kVA 

l-OSP 0.8 kVA 20s 5.3 kVA 

2-OSP/3000 0.5 kVA 2OSi3000 5.6 kVA 
1 

l-osP/3ooo 0.8 kVA 30s 5 kVA 

o-OSP 1 kVA 30s/3000 7 kVA 

OS 1 kVA 4OS/2000 10 kVA 

os/3ooo 1.2 kVA I 

5s 1.5 kVA I 

5s/ 3000 I 1.8 kVA I 

5Tf2000 

5T/3000 

lOTf2000 

lOTf3000 

OL 

5L 

1.5 kVA 

1.8 kVA 

3 kVA 

3.5 kVA 

1 kVA 

1.5 kVA 

/I 

Note 1) If the power supply is to be used for more than one motor, its 

capacity can be obtained by summing up the capacities for the 

individual motors. 
Note 2) The capacities listed above suffice as a continuous rating. When AC 

servo motors accelerate steeply, however, they require twice the 

continuous rating momentarily. 
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5.2.2 Single-phase 100 V power 

Table 5.2.2 Capacity of the single-phase 100 V power supply 

Amplifier specification Moment the magnetic During continuous 

drawing number contactor is switched on supply of power 
I 

AO6B-60660H002-HO06 120 VA 30 VA 

AO6B-6066-HO08 180 VA 36 VA 

A06B-6066-H222-H266 130 VA 30 VA 

5.2.3 Capacity of the single-phase power supply for control purposes 
Power used for control purposes is usually supplied from the three-phase power 

supply for the motors using jumper bars. So its capacity is included in the 

capacity of the three-phase power supply. 
If the control power is to be supplied separately, consult the table below. 

Table 5.2.3 Capacity of the single-phase power supply for control purposes 

Amplifier specification 
drawing number 

A06B-60660HO020HO06 

A06B-60660HO08 

A06B-60660H222-H266 

Capacity 

30 VA 

50 VA 

40 VA 

5.3 Power Transformer 
For the required power transformers, see Section 5.3 in Part VII. 
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6. HEAT DISSIPATION 

The table below lists the heat generated in the C Series servo amplifier when . 
it operates with the rated continuous load. When designing cabinets, consider 
the average heat typically generated to be half the listed value. 

The listed values do not include the heat generated by the regenerative 
discharge resistance. They have to be modified as described in the Notes. 

Table 6 Heat generated in the servo amplifiers (I/3) 

Servo 

amplifier 
drawing number 

A06B-6066-HO02 49OS, 3-0s I 31 w I I 

A06B-60660HO03 

A06B-60660HO04 

A06B-60660HO06 

Heat released within the 
Motor model Heat generated cabinet when the heat sink is 

in the servo installed outside the cabinet 
I I 

L-axis M-axis amplifier 

I I 

Natural air Forced air 
cooling cooling 

2-OS, 1-0s I 41 w I I 

l-os/3ooo I 47 w I I 

o-OSP I 74 w I 45w I 31w 

OS I 50 w I 34w I 26W 

5s I 58 W I 38W I 28W 

10s I 71 w I 44w I 31w 

2OSf1500 I 140w I 80W I 5ow 

OL I 59 w I 38W I 28W 

5s/3000 I 82 W I 48W I 31w 

10s/3000 I 114w I 63W I 38W 

20s 149w 80W 46W 

30s 117w 65W 39w 

5L 82 W 49w 32W 

6L 122w 67W 4ow 

2OS/3000 229w 49w 

30s/3000 269w 53w 

4OSi2000 335w 60W 

7L 276W 54w 

1OL 381W 65W 
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Table 6 Heat generated in the servo amplifiers (2/3) 

Heat released within the 

Servo Motor model 
Heat in cabinet when the heat sink is 

amplifier generated installed outside the cabinet 

drawing number 
L-axis M-axis 

the servo Natural air Forced air 
amplifier cooling cooling 

A06B-6066~HZ22 39OS, 4-0s 39OS, 4-0s 41 w 34w 3ow 
? 

3-OS, 4-0s l-OS, 2-0s 50 w 38W 32W 
A06B-60660H223 ' 

3-05, 4-0s I-os/3ooo 55 w 4ow 33w 

3-05, 4-0s OS 62 W 43w 34w 

AO6B-60660H224 3-05, 4-05 5s 70 w 47w 35w 

3-05, 4-0s 10s 82 W 52W 37w 

I-OS, 2-0s l-OS, 2-0s 59 w 42W 34w 

A06B-6066-H233 l-OS, 2-0s l-OS/3000 64 w 44w 34w 

l-os/3ooo l-os/3ooo 69 W 46W 35w 

I-OS, 2-0s OS 71 w 47 w 35 w 
i 

l-OS, 2-0s 5s 79 w 51 w 37 w 

l-OS, 2-0s 10s 91 w 56 W 39 w 
A06B-60660H234 ' 

l-os/3ooo OS 76 W 49 w 36 w 

l-os/3ooo 5s 84 W 53 w 37 w 

l-os/3ooo 10s 96 W 58 W 39 w 

l-OS, 2-0s 5s/3000 103w 61 w 40 w 
A06B-60660H236 ' 

l-os/3ooo 5s/3000 108W 63 w 41 w 

OS OS 83 W 52 w 36 W 

OS 5s 91 w 56 W 38 W 

OS 10s 103w 61 W 40 w 
A06B-6066-H244 ' 

5s 55 99 w 59 w 40 w 

5S 10s 111w 65 W 42 W 

10s 10s 123W 70 w 44 w 
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Table 6 Heat generated in the servo amplifiers (313) 

I I Heat released within the 

Servo Motor model 
Heat in cabinet when the heat sink is 

amplifier generated installed outside the cabinet 

drawing number 
L-axis M-axis 

the servo Natural air Forced air 
amplifier cooling cooling 

OS 5s/3000 1lSW 66 w 41 w 

A06B-6066~HZ46 5s 5s/3000 123W 70 w 43 w 

10s 55/3000 135w 75 w 45 w 

A06B-60660HZ66 5S/3000 5s/3000 147w 80 w 46 W 

Note 1) For servo amplifiers A06B-60660HO02 and -H003, the heat sink cannot 

be placed outside the cabinet. SO, the heat generated in the 

regenerative discharge resistor must be added as the total generated 
heat, See Section 4.2 for the heat generated by regenerative 
discharge. 

Note 2) The servo amplifiers other than A06B-60660HO02 and -HO03 are so 

structured that the built-in regenerative discharge resistor and the 
heat sink can be placed outside the cabinet. If the heat sink is 

placed outside the cabinet, it is not necessary to add the heat from 
the regenerative discharge resistor as the heat released in the 

cabinet. The same holds true if the separate regenerative discharge 

resistance unit is used outside the cabinet. If the servo amplifier 
or the separate regenerative discharge resistance unit is placed 

outside the cabinet, the heat generated by the regenerative discharge 
resistance must be added as the total generated heat. See Section 
4.2 for the heat generated by regenerative discharge. 

Note 3) The term forced air cooling refers to a situation that the heat sink 

is exposed to air flow with a speed of 2 m/s. Servo amplifier A06B- 
60660HO08 and separate regenerative discharge resistance units A06B- 
60660H711 and -H714 have a built-in cooling fan motor. 

7. INSTALLATION CONDITIONS AND NOTES 

See Chapter 7 of Part VII. 

Note) The C Series servo amplifiers are more suitable to high-density 
packaging than conventional amplifiers. Note however that high-density 
packaging tends to result in a temperature rise around the amplifier, in 
which case the air surrounding the amplifier should be circulated as 

described in Section 7.2.1 in Part VI. Especially, a servo amplifier 
mounted in the upper section in the cabinet may be damaged because of 
the ambient air becoming hot unless it is circulated. 
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2) Outline drawing A06B-60660HO04 ( amplifier for OS, 5S, lOS, and 
2os/1500) 

A06B-60660HO06 ( amplifier for 5Sl3000, 105/3000, 2OS, 
and 30s) 

J 

338 __ II 

360 I 

CIRCUIT BREAKER{ 

INSTALL 
AMPLIFIER 
WITH THIS 
SIDE UP 

1 J 
t I 
I I 

2 - I I 
I 1 =I=== L J 

I , 

IDE LEFT 
VIEW 

S . 
c 

-c( I E 

8 
- 

I \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\r\\\\\\\\\\\\\\\\\\\\~\,,~,,,,,,,,,,,,,,, 

CAUTION: BOTTOM VIEW 
HOT ! 
TAKE HANDS 

WEIGHT : 5.4Kg 

OFF. 
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4) Outline drawing A06B-60660H222, -H223, -H224, -H233, -H234, -H236, -H244, - 

H246 and -H266 (amplifier for two motors) 

f 3 A 

- 
I 

m 
bV \D Dimensions for I\ 

panel cutting 

TERMINAL BLOCK, TI 

SCREWS (M4) 

FRONT VIEW 
? 

rr 360 IO 
I w-- 

CIKCUIT BREAKER 

INSTALL 
AMPLIFIER 
WITH THIS++- 
SIDE UP 

LEFT 
VIEW 

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\I\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 

CAUTION : BOTTOM VIEW 
HOT t 
TAKE HANDS 
OFF. WEIGHT : 6.3Kg 
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5) Outline drawing A06B-60660HSOO (separate regenerative discharge unit) 

C 
cc 
Y 

INSTALL WITIi 

THIS SIDE UP 

e AIR FLOW 

Resistance : 16LU8Rx2) 

Rated heating value : 400 W (&n/s during ventilation) 

Terminal block : M4~4 (between 1 and 2: resistance, 

. between 3 and 4: thermostat) 

WEIGHT : 2.2Kg 
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e drawings A06B-6066-H711 and -H714 (separate regenerative discharge 
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7) Outline drawing of AC line filter 

Note 1) See Chapter 8-6) in Section X for the outline drawing of the AC line 

filter (~81~.000~0102).. 
Note 2) See Chapter 8-10) in Section VII for the outline drawings of other AC 

line filters and the power transformer for transportation. 

6-23 



9. CONNECTION 

9.1 Connection Diagram 
1) Standard connection (for a single motor A06B-60660HO02 to -HOW 

Battery 

When the absolute puke coder is used 

K2A 

) 
KZI (KZS) \ 

When the high-resolution incremental pulse coder is used ’ 

200 - to 230 -V.iC 

three- .phase power 

-+ 10 %, -15% 

I I I A06B-6066- 

HOOZ-HO06 u g L- 

Note 1) 

Note 2) 

Note 3) 

Note 4) 

Note 5) 

LCl 

LC2 

L 1 (R) 
G 

4 L 3 (T-1 MC1 7 
c 

1 PE(G) MC2 8 
Tl c 

AC servo motor 

on the machine 

power 

+ IO%, - 15% 

The cables for a conventional S series servo amplifier can be used as 
cables K2 to K9. Refer to section VII-9. Cable Kl uses different 

connectors and wires to a conventional cable. See item 9.2 for 
details. 

Be sure to use an optional AC line filter to reduce the effect of 
high-frequency noise on the power. 
Multiple servo amplifiers can be connected to one AC line filter 

provided they do not exceed the power that can be supplied to the AC 
line filter. 
Turning on circuit breaker QF for the power applies power to the 
servo amplifier. 
Be sure to turn off the circuit breaker before touching the parts 

connecting the servo amplifier and the motor. 

The symbols( 9 u indicate the locations of the terminals that con- 

nected with jumper bars in the factory before shipping. 
Some NC units do not require a relay unit. For details, refer to the 

appropriate NC connection manual. 
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2) Standard connection (for l-axis amplifier AO6B-60660H008) 

I,.,.,~~ ~ Relay unit ! r; K2A: When the absolute pulse coder is used 

K2I: When the incremental pulse coder is used 

1 tic 
j Control unit 
I 

/ (K2S: When the high-resolution pulse coder is used) 

I 

r; rl Connector 

Breaker QF 

200 to 230 VAC 

G I- 

i\Tl 1’1 \ 

Note 1) 

Note 2) 

Note 3) 

Note 4) 

Note 5) 

I 

I I / 

Tl (6)bL Separate regenerative discharge unit 

I I (A06B-6066-Hill. H712) 
T1:17jO---7 7 

.-Jumper 
here 

1 
T1:18)0*No 

i i 
-OT3(1) 

1 connection 

T1(19)O+No T1:19)0 OT3(2) 
connection I 

Tl(l5jO 

1 
T1~15)0-------------CT3(3) 

i _ Jumper K7 ’ 
Tl(16)O here 

i 
TlC16)O CT3 (4) 1 (to prevent overheat) I I I I j 

(This connection applies I I 

when a separate Tl(25& No T1.25~6 
regenerative discharge 1 connection I GT3(5: --j Fan 1 

1. 
unit is not used.) T1(24iO- No T1:24Jb i-l 

motor 1 
(=T3(6) - i--J 

‘- I connection ! __--! 

(This connection applies when the separate regenerative discharge unit is used.) 

The cables for a conventional S series servo amplifier can be used as 

cables K2 to K9. Refer to section VII-g. Cable Kl uses different 

connectors and wires to a conventional cable. See item 9.2 for 

details. 
Be sure to use an optional AC line filter to reduce the effect of 
high-frequency noise on the power. 
Multiple servo amplifiers can be connected to one AC line filter 
provided they do not exceed the power that can be supplied to the AC 
line filter. 
Turning on circuit breaker QF for the power applies power to the 
servo amplifier. 
Be sure to turn off the circuit breaker before touching the parts 
connecting the servo amplifier and the motor. 
The symbols( , u indicate the locations of the terminals that con- 
nected with jumper bars in the factory before shipping. 
Some NC units do not require a relay unit. For details, refer to the 

appropriate NC connection manual. 
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3) Standard connection (for 2-axis amplifier) 

Battery 

When the absolute pulse coder is used 

K2A 

c K21 (K2S) \ I \ When the high-resolution incremental pulse coder is used ’ ’ 

I * 
Kl 

NC control unit AC servo motor for 
AC servo amplifier 

CNlM A06B-6066- 
the machine (L axis) 

, 4 H 222 to H 266 

Breaker QF VL 21 

WL 22 

GL 23 

Tl 
1OOA 5 

1OOB 6 

UM9 

VMlO 

WMll 

GM2 

MC1 7 

Tl MC2 8 

RC RI RE THl TH2 

17 18 19 15 16 

I AC servo motor for 

the machine (M axis) 

K4 M 

flo 

II---- 

Detector 

KS 

Emergency stop (EMG) 

4sSB 

4 
100 VAC l# 

+ 10% 

- 15% 

I 

Note 1) The cables for a conventional S series servo amplifier can be used as 

cables K2 to K9. Refer to section VII-% Cable Kl uses different 

connectors and wires to a conventional cable. See item 9.2 for 

details. 
Note 2) Be sure to use an optional AC line filter to reduce the effect of 

high-frequency noise on the power. 
Multiple servo amplifiers can be connected to one AC line filter 

provided they do not exceed the power that can be supplied to the AC 

line filter. 
Note 3) Turning on circuit breaker QF for the power applies power to the 

servo amplifier. 
Be sure to turn off the circuit breaker before touching the parts 
connecting the servo amplifier and the motor. 

Note 4) The symbols( ) u indicate the locations of the terminals that con- 

nected with jumper bars in the factory before shipping. 
Note 5) Some NC units do not require a relay unit. For details, refer to the 

appropriate NC connection manual. 
Note 6) For the Paxis amplifier motor power lines, the M-axis is connected 

to a smaller-numbered terminal than the L-axis. 
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9.2 Cable Kl 
The signals transmitted by cable Kl are the same as those transmitted by a 

conventional cable. Small connectors have been used for a new NC and C series 

servo amplifier. 

Conventional 

connector 
MR-20RF or equivalent 20 pins 

New connector PCR-E20FA or equivalent I 120 pins (Small connector (See Note 4.) 1 

(1) Connect the C series servo amplifier with the new series NC as follows: 

(NC: Such as FS16) (Amplifier: C series amplifier) 
t . 

1 IRn 11 ISn 1 IRn 11 ISn 

2 GDRn 12 GDSn 2 GDRn 12 GDSn 

3 ‘i';PWMAn 13 *PWMDn 3 +cPWMAn 13 +PWMDn 

4 COMAn 14 COMDn 4 COMAn 14 COMDn 

5 ;kPWMBn 15 +:PWMEn 1 ’ 5 ;kPWMBn 15 %vPWMEn 
Cable Kl - 

6 COMBn 16 COMEn I 1 6 COMBn 16 COMEn 

7 *PWMCn 17 aPWMFn 7 *PWMCn 17 *PWMFn 

8 COMCn 18 COMFn 8 COMCn 18 COMFn 
I 

9 19 9 19 

10 *MCONn 20 aDRDYn 10 *MCONn 20 *DRDYn 
J 

(Connector: (Connector: 

PCR-E20FA or equivalent) PCR-E20FA or equivalent) 

Note 1) The letter n stands for an axis number. For the second axis, for 
example, read IRn as IR2. 
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(2) Connect the C series servo amplifier to the conventional NC as follows: 

(NC: Such as FSO, FS15, or Power Mate) (Amplifier: C series 
amplifier) 

t 1 \ 9 

1 f;PWMAn 14 ;kPWMDn 1 IRn 11 ISn 
1 8 IRn 

2 COMAn 15 COMDn 2 GDRn 12 GDSn 
I 9 GDRn 

3 ;kPWMBn 16 ++PWMEn . 3 +cPWMAn 13 ;kPWMDn 
. 10 ISn Cable Kl t 

4 COMBn 17 COMEn ’ I 4 COMAn 14 COMDn 
- 11 GDSn 

5 :kPWMCn 18 '-?PWMFn 5 ;kPWMBn 15 ;kPWMEn 
- 12 ;kMCONn 

6 COMCn 19 COMFn 6 COMBn 16 COMEn 
p 13 GNDn 

7 ;kDRDYn 20 7 *PWMCn 17 ;kPWMFn 
. 4 

(See Note 2.) 8 COMCn 18 COMFn 

(Connector: MR-20RF or equivalent) 
(Refer to each NC connecting manual for 

the details of connectors on the NC.) 

9 19 

10 :kMCONn 20 %kDRDYn 
l 

(Connector: 

PCR-E20FA or equivalent) 

Note 1) The letter n indicates an axis number. The IRn signal for the second 
axis is represented as IR2, for example. 

Note 2) Pin 13 (GNDn) of a conventional connector such as MR-20RF is not 
connected to the C series amplifier. There is, however, no problem 
with the amplifier because the common signal (0 V) is connected to 
the pin through terminals COMAn and COMFn. Do not connect wiring to 
the pin. 
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9.2-l Wire for cable Kl 
This section describes wires that suit the new connector in conjunction with 

Section 9.2.2. 

FANUC specification number: A66L-OOl-0284#10P 
Name: lo-pair cable 
Wire: #28AWG x10 pair cable (20 conductors), standard length of 200 m 

Manufacturer: Hitachi Cable, Ltd. and Oki Electric Cable Co., Ltd. 

Structural drawing 

Twisted-pair wi 

Binding tape 

Shielding braid 

Sheath 

;k The numbers in the above figure 
correspond to the twisted-pair wire 

numbers in the right table. 

Conductor identification table (Hitachi) 

Color of insulator 
Wire No. r 

Conductor 1 Conductor 2 

1 Blue White 

2 Yellow White 

3 Green White 

4 Red White 

5 Purple White 

6 Blue Brown 

7 Yellow Brown 

8 Green Brown 

9 Red Brown 

10 Purple Brown 

Fig. 1 Cable Manufactured by Hitachi Cable, Ltd. 

:k The numbers in the above figure 
correspond to the twisted-pair wire 
numbers in the right table. 

Conductor identification table (Oki) 

Color of dot 
Wire Color of Dot (1 1 

No. insulator pitch) C1ass-l Class-2 

conductor conductor 

1 Orange - Red Black 

2 Gray Red Black 

3 White Red Black 

4 Yellow - Red Black 

S Pink Red Black 

6 Orange - Red Black 

7 Gray Red Black 

8 White Red Black 

9 Yellow - Red Black 

10 Pink Red Black 

Fig. 2 Cable Manufactured by Oki Electric Cable Co., ltd. 

(1) Associate ten twisted-pair wires with pairs of pins 1 and 2, 3 and 4, *.a, 
and 19 and 20 of a new connector such as PCR-E20FA when connecting the 
pins with the pairs. 
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(2) Use the central twisted-pair wires of the cable for pairs of pins 1 and 2 
and pins 11 and 12 for- current feedback signals IRn and ISn to minimize 

the external influence as much as possible. (Use twisted-pair wires 5 and 
6 for IRn and ISn when the Hitachi cable is used. Use twisted-pair wires 
6 and 7 for IRn and ISn when the Oki cable is used.) 

(3) All the conductors of the cable have been covered with one shielding 
cable. 
Ground the shielding to a grounding plate on the NC. 

Specifications 

Item Unit Specifications 

Specifications (product No.) - A66L-OOOl-0284#10P 

Manufacturer - Hitachi Cable, Ltd. 
Oki Electric Cable Co., Ltd. 

Rating - 60°C 30VtUL2789 80°C 30VrUL80276 

Mziterial Conductor - Twisted tin-plated annealed copper wires 
(ASTM B-286) 

Insulator 

Shielding 

braid 

- Crosslinked vinyl 

- Tin-plated annealed copper wire 

Sheath - Heat- and oil-resistant vinyl 

Number of pairs Pair 10 

Conductor Size AWG 28 

Configuration Conductors/mm 
710.127 

Outside 
diameter 

0.38 

Insulator Thickness 0.1 
Minimum partial thickness: 

0.08 (3.1 mils) 

Outside 

diameter 

(approx. 1 

0.58 

Core type 

(rating) 

UL1571 (80X, 30V) 

Tq,7isted-pair Outside 1.16 
wire diameter 

(approx. 1 
. 
Twisting pitch 20 max. 

L 
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Specifications 

Item Unit Specifications 

Bound wire All the required twisted-pair wires 
shall be bundled into one group and 
bound with binding tape. Insent 
padding between the wires to finish 
them into one round cable if necessary. 

Outside diameter (approx.) - 3.5 
of the bound wire 

Drain wire Wires Not contained in Hitachi cable 

/mm Contained in Oki cable: lOlO. 

Diameter of a 0.12 
Shielding Single wire 

braid 
Braid density 

0 

/ 0 85 min. 

Color Black 

Sheath 
Thickness 1.0 

Outside 6.2 
diameter 

hpprox. > 

Standard length 

Packing 

Electrical 
resistance 
(at 20°C > 

Electrical 
characteris- 

Insulation 

tics 
resistance 
(at 20°C) 

m 200 

Bundle 
. 

u 

a/km 233 max 

Ma-km 10 max. 

Dielectric 
strength 

(AC) 

Vlmin. 300 

Nonflammability The cable must pass the 
nonflammability test, VW-XC, 
in the UL standard. 
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9.2.2 Small type connector for cable KI 

Item 
Ordering 

information 
Configuration 

I 
Input Solder type AO6B-60660K205 PCR-E20FS (body) and PCS-E20LA (cover) 
connector ’ 

Crimp type A06B-60660K206 PCRyE20FA (body) and PCS-E20LA (cover) 

Outline drawing 

(1) Crimp type 

n/2 I -y-l .27 
A special tool is required for crimping. 

For the crimping tool, contact the manufacturer, 
Honda Communication Industrial Co., Ltd. 

Wire layout cassette: JGPS-015-l/l-20 
Wire layout cassette fixture: JGPS-014 
Crimp locator: PCS-K1 
Handpress: MFC-Kl 
(These are manufactured by Honda Communication 
Industrial Co., Ltd.) 

p/j@&y--J&rJ~ Cable housing for 

I separate wires 

I Number of conductors I Model I A I B I 

20 I PCR-E20FA 1 21.65 1 11.43 

(2) Connector cover 
C 

Number of conductors Model A B C 

20 PCS-E20LA 30.0 20.3 6x5 
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(3) Solder type 

n n/2+1 __ 

1.27 -y--- 
L 

B j 

.rking 

Number of conductors Model A B 

20 PCR-E20FS 21.65 11.43 

(Notes on soldering) 

Since the new connector is very small, care must be taken when using the 
connector because the strength required to fasten the new connector contacts 
(pins) is less than that of conventional ones. 

If the contacts are heated, the strength required is still less. Note the 
following when doing the soldering: 

(1) The time for soldering the terminal section shall conform to the table 
below. 

(2) Do not press the terminal section strongly using the soldering iron. 
(3) Do not pull the wires immediately after soldering. Be sure to conform to 

the table below. (If it takes a long time for soldering, much care must 

be taken.) 
(4) Do not expose the side engaged to the connector to hot air or pull the 

wires when applying heat-shrink tube. 

Temperature of tip of 

soldering iron 
Wire Soldering time 

No-load time after 

soldering 

280°C 1AWG#28( presoldered) 1 1.5 s I 2 s min. I 

280°C 

350°C 

IAWG#24(presoldered) 1 2.0 s I 3 s min. I 

IAWG#28(presoldered) 1 1.0 s I 2 s min. I 
350°C AWG/#24(presoldered) 1.5 s 3 s min. 
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9.3 Terminal Block Connection 
Connection to the terminal block and wire specification are basically the same 

as those for the S series. For details, refer to A-PPENDIX 1. Subset. 9.3.1 
below gives a table of correspondences. 
If the wiring of the C series differs from that of the S series or if the 

connecting options are not clear, see Subset. 9.3.2 and subsequent 

descriptions. 

(For a single motor) 
Terminal block 

TERMINAL, BLOCK : T1' 
(A06B-60660HO02 to AO6B-6066-H006) 

Note 1) Jumper bars (represented in bold) have been connected at the locations 

indicated by -:Cl to +:4 in the factory before shipping. 

Jumper bars indicated by *cl and +~2 (for control power input) 

The control power has been connected in the factory before shipping so 
that it has the same input as the motor power. 
If the motor power is connected to terminals Ll (R), L2 (S), and L3 
(T) under this condition, the C series servo amplifier can be used 
when the same power is connected to it as for the S series servo 
amplifier. 

Jumper bar indicated by *3 (for thermostat input) 
The separate regenerative discharge unit or the power transformer is 
assumed to be unused in the factory before shipping. Terminals THl and 
TH2 (external thermostat input) have been connected with this bar to 

prevent the alarms from being activated. 
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Jumper bar indicated by *4 (for built-in regenerative discharge unit) 
The separate regenerative discharge unit is assumed to be unused in 
the factory before shipping. Connecting between terminals RC 
(regenerative register common) and RI (built-in resistor) enables the 
use of the regenerative discharge unit in the servo amplifier with 
this jumper bar removed. 

Location of terminal block Tl 

SERVO AMP 

r--- 

l 
I 

iRL 
0 &!?I 

I% 6s” 
ov +5V 

0 0 

+JSE 

Terminal block (A06B-6066-H008) 

I I 1 

&17 RC 

- 18 RI 
f; 4 8 

in nv7 
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(for Z-axis amplifier) 

Location of terminal block TI 

TERMINAL BLOCK Tl 

Terminal block (A06B-6066-HZ22 to A06B-6066-H266) 

1 I 1 

Q 0 11 

I 

Tl 1 1 bE( ;: 
il 1 

- 

- n 3 LZ(S) 

t I '2 
I I 4 L3(T) 

5 1OOA 

6 1OOB 
11 KL' 

7 1rr,1 

t I 
I I 

I 23 I GL I 

Note that pin numpers are assigned to the M-axis power lines of the Z-axis 
amplifier prior to the L-axis ones when connecting the power lines. 
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9.3.1 Signal comparison between the S and C Series amplifiers 
C Series l-axis amplifier (AO6B-6066rH002 to -H006) 

Cable 

K3 

K5 

New 

K4 

New 

K6 

K7 

Application 
C series S series 

Name Terminal Name Terminal 

Protective ground for 

amplifier 

AC power input 

200/220/230 VAC 

+lO%,-15% 

3 phases 

IPE(G)I Tl(l > / G 1 Tl(G > 

I I Ll(R) Tl(2 ) U,R Tl(A ) 

L2(S) Tl(3 ) V,S Tl(1 ) 

L3(T) Tl(4 > W,T Tl(2 > 

Input for emergency stop 1OOA Tl(5 ) 1OOA Tl(3 ) 

100 VAC, single phase 
I 

+lO%,-15% 1OOB Tl(6 > 1OOB Tl(4 ) 

Signal for checking MC1 Tl(7 ) 

whether the magnetic 
No corresponding terminal 

contactor is turned of MC2 Tl(8 ) 

Contact-b output 
No corresponding terminal 

AC motor output (motor 
U Tl(9 ) U Tl(5 ) 

line) 
V Tl(10) V Tl(6 ) 

W Tl(11) W Tl(7 ) I 

Motor ground line 

Control pow 'er in Put 

200/220/230 VAC 

G Tl(12) G Tl(8 ) 

LlC Tl(13) 
No corresponding t ermin al 

+lO%,-15% 1 L2C 1 Tl(14) ( No corresponding terminal 

Thermostat input signal THl Tl(15) TOHl T4(1 ) 

TH2 Tl(16) TOH2 T4(2 ) 

Regenerative resistor 

(Built-in resistor) 

RC Tl(17) T2(4 ) 

RI Tl(18) T2(5 ) 

(Separate resistor) 1 RE 1 Tl(19) 1 I T2(6 ) 
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C Series l-axis amplifier (AO6B-60660H008) 

Application 
II 

series I L series 
Cable 

Terminal Name Terminal I I 

Protective ground for PE(G) Tl(1 ) G 

amplifier 

Ll(R) Tl(2 > R 

3 phases AC power input 

200/220/230 VAC LZ(S) Tl(3 > S 

+lO%,-15% 

L3(T) Tl(4 > T 

K3 

KS 

NFB(S) S 

I I 

T1(1 > 

NFB(T) 1 T 1 Tl(2 ) 

Single-phase Emergency 

stop input 

100 VAC +lO%, -15% ,,,,,,,, 

FMA 1OOA Tl(3 ) 

I I 

FMB llOOB1 Tl(4 > 

New 
Mc1 I T1(7 ) I No corresponding terminal Break contact output to 

indicate the magnetic 

contactor is open. MC2 I T1(8 ) I No corresponding terminal 

U‘ Tl(9 ) U Tl(U ) U Tl(5 ) 

V Tl(10) V Tl(V ) V Tl(6 ) 
AC motor output (power 
m . \ 

K4 Iinch) 
.L ***b, 

Motor grounding line 
W Tl(11) W Tl(W ) W Tl(7 ) 

G Tl(12) G Tl(G ) G (G ) 

L1c I T1(13) I No corresponding terminal Control power supply input 

200/230/230 VAC +lO%, -15% 
New 

1 LZC 1 Tl(14) 1 N o corresponding terminal 

K6 Thermostat input signal 
THl Tl(15) TOHl T4(1 ) TOHl CNZ(4 > 

TH2 Tl(16) TOH2 T4(2 > TOH2 CNZ(5 ) 

RC Tl(17) T2(4 ) T2(4 ) 

For regenerative discharge 

resistors 

(Built-in resistor) 

1 

RI Tl(18) T2(5 ) T2(5 ) 
K7 

(Separate resistor) RE 1 Tl(19) 1 -1 T2(6 ) 

KlO 

Power for cooling fan for FAN1 Tl(24) 

separate regenerative 
No corresponding terminal 

discharge resistor FAN2 Tl(25) No corresponding terminal 1 

KlO: Heavy-duty power cord or wire 37/0.26 (2 mm2) x 2, sheathed in heat- 
resistant PVC 
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C Series Z-axis amplifier (AO6B-60660H222 to H266) 

Cable Application 

AC motor output 

K4 (motor line) 

Motor ground line 

AC motor output 

K4 (motor line) 

Motor ground line 

C series S series 

Name Terminal Name Terminal 

UL Tl(20) UL Tl(5L) 

VL T-1(21) VL Tl(6L) 

WL Tl(22) WL Tl(7L) 

GL Tl(23) GL Tl(G ) 

UM Tl(9 ) UM Tl(5M) 

VM Tl(10) VM Tl(6M) 

WM Tl(11) WM Tl(7M) 

GM Tl(12) GM Tl(G ) 
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9.3.2 Connecting the separate regenerative discharge unit 
Before using the separate regenerative discharge unit, remove jumpers from 

between RC and RI and between THl and TH2, connect the resistor terminals of 

the separate regenerative discharge unit between RC and RE, and supply the 

thermostat signal between THl and THZ. 

(1) Example of connecting the separate regenerative discharge unit 

C Series servo am:rjRC 
it Cable name 

Separate regenerative discharge unit 

Regenerative 

discharge resistor 

Tl(16) TH2 

K7 
Thermostat break contact 

Terminal block M4 Terminal block M4 

Wire in cable KlO: Heavy-duty power cord or wire 37/0.26 (2 mm2) x 2, 
sheathed in heat-resistant PVC 

Wire in cable K6: AWG#14 (2 mm2 min), 600 V, insulated with heat-resistant 

PVC 
Wire in cable K7: AWG#18 (0.75 mm2 min), 200 v, insulated with heat- 

resistant PVC 
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(2) Connecting the separate regenerative discharge unit and the power 

transformer 
(Only the THl and TH2 are have to be wired. See Section 9.3.3 for the 
wiring for the entire transformer.) 

C Series servo amplifier 
J Cable name 

Separate regenerative discharge unit 

Regenerative 

discharge resistor 

J ? 
K6 

Tl(16) TH2 
Thermostat break contact 

I I 
9 

Power transformer 

Thermostat break contact 
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9.3.3 Connecting the power transformer 
The thermostat signal from the power transformer should be used in a sequence 
to shut off the line contactor at the input of the transformer in order to 

prevent it from burning because of a possible layer-to-layer short circuit. 
To supply the thermostat signal from the transformer to the servo amplifier to 
reset an alarm, connect the transformer thermostat in series with the 
thermostat for the separate regenerative discharge unit between THl and TH2. 
In this case, the thermostat provides a DC alarm when it operates. 
When the transformer is used in connection with the separate regenerative 
discharge unit, the THl-TH2 wiring should be installed as shown below. See 
Section 9.3.2 also. 

(1) Example of connecting the power transformer 

Breaker Magnetic contactor 

QF KM 
c--- ----- T 7 
I I I 

Power transformer 
\1 Cable name 

C Series servo amplifier 

PE 

Wire in cable K7: AWG#18 (0.75 mm2 min), 200 V, insulated with PVC 
Wire in cable K3: See Chapter 9 of Part VII, in which how to tap the 

transformer is also explained. 

Do not forget to remove the jumper between servo amplifier terminals THl ant 
TH2, 

‘I‘ 
K3 PE (G) Tl(l) 

Terminal block M4 
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9.3.4 Using terminals LIC and L2C 
Terminals LlC and L2C are a newly added interface for the C Series servo 

amplifier. When the power for the control circuits is supplied separately 
from the main power supply, terminals LlC and L2C can be used to receive power 

(200 to 230 VAC +lO%, -15%) for the control circuits, in which case 
jumper bars should previously be removed. 

Single-phase 200 V for the control circuits 

LlC 

L2C 

NC unit 

C Series servo amplifier 

Tl-13 

0 LlC 
Internal condition 

circuit in the 

Tl-14 control section 

Q L2C I 
I 

100A 

Door switch or the like 
I 

I 
Internal MCC ‘ - ; 

Tl-05 1OOA 

1OOB 

I 
I 

Protection unit to monitor r 
power supplied to the servo 

amplifier 

I 

Magnetic contactor 
Three-phase 200 V 

power for motors 
KM 

t 
I 

the two 

+ To motor 

Usually, disconnecting 1OOA and 1OOA at the door switch switches off the 
internal MCC which in turn shuts off the motor power completely. If a safety 
standard requires that the power line be disconnected externally, design a 

configuration that power to LCl and LC2 is supplied separately from the motor 

power and that after the lOOA-1OOB loop is opened, the motor power is shut 
off. To supply power again with no alarm developing, the lOOA-100B loop 

should be closed after the motor power is supplied. 
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9.3.5 Using terminals MCI and MC2 
Terminals MC1 and MC2 are a newly added interface for the C Series servo 
amplifier. These terminals are connected directly to the break contact of the 
magnetic contactor for the main circuit. They are closed when the main 

circuit is shut off. 

I Magnetic contactor in the C Series 

Ll I I 

L2 

L2 (S) $1-3 + 

L3 

. 

Protection unit to monitor 

power for the servo amplifier 

I I 
I 
I 
I 
I 

MCC 
, 

1OOA Tl-5 

100 VAC input 

r mmVW--- d 
1OOB Tl-6 I I 

I I I 
I 
L Internal condition -- 

circuit 

As shown above, the user can design a special protection unit by monitoring a 

contact of the magnetic contactor incorporated in the amplifier to see whether 
the servo amplifier can supply power. (See Chapter 3 for the ratings of the 

contact.) 
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10. CHANGES FROM S SERIES SERVO AMPLIFIER 

The functions and interface of the C series servo amplifier are basically the 

same as those of the S series servo amplifier. The C series amplifier, 

however, has some functions which differ from those of the S series servo 

amplifier. These changes are described below: 

[Changes required when changing from the S series servo amplifier to the C 

series servo amplifier] 

(1) The out er and installation dimensions of the amplifier have been changed. 
See section 8. 

The panel cutting dimensions are changed if the radiating fin is installed 
outside the cabinet. 

(2) The connector CNl for interfacing with the CNC has been changed to a small 
connector. With this change, the servo-side connector and applied wires 

of cable Kl have also been changed. Conventional cables can be used for 

all cables except cable Kl. See section 9.2. 

(3) A new separate regenerative discharge unit for the panel mount has been 

added to prevent excessive amounts of heat from being generated in the 

cabinet. See Sections 4.2.1, 4.2.2, 5 to 8, and 9.3. 
The discharge power during natural air-cooling is 200 W. The unit can be 

used at 600 W max. (wind velocity: 4 m/s) by forced air-cooling. 

Care must be taken when using a conventional separate regenerative 

discharge unit. 
See Note 3 in section 4.2.3. 
The power transformer and AC line filter of the C series are the same as 

those of the S series. 

[Added functions] 

(1) The magnetic contactor for the main circuit in the amplifier is designed 
to break all the three phases of the motor power without fail. The 
auxiliary contact of the magnetic contactor can be used for checking 
whether the magnetic contactor is turned off. See Note 6 in section 9.3. 

(2) The control power input can be separated from the three-phase motor power. 
The control power input is connected to the motor power with jumper bars 
in the factory before shipping. 
If the power to the servo amplifier must be turned off to satisfy the 
safety requirements, the monitor state of the amplifier can be held by 
separating the control power from the motor power. See Note 5 in section 

9.3. 
(3) The power to the regenerative discharge resistor which is built in an 

amplifier is 100 W during natural air-cooling for motor models OS to 30s. 
The discharge power can be increased to 300 W (wind velocity: 4 m/s> by 
forced air-cooling. 
The separate regenerative discharge resistor rarely needs to be used. 
Since the temperature of the regenerative discharge resistor may rise to 
approx. ZOO"C, the cabinet must be designed so that it is impossible to 
put parts near the resistor or to touch the resistor. 

(4) The terminal block has been designed so that multiple C series amplifiers 
placed side by side can be connected with bus bars. This applies to the 
three-phase power and the 100-V power to the coil operating the magnetic 
contactor. (Refer to Fig. (10) ) 

(5) Use of a fully covered structure has improved safety so that nobody can 
inadvertently get a electric shock. 
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(6) The alarm function has been improved by the added magnetic contactor 
welding alarm. 
visibility. 

Indicating an alarm number on the front panel has improved 

(7) The sealed packing for installing the amplifier on the panel cutting 
surface is attached. 

H002, HO03 4004, HO06 HO08 
H2** 

* 90.0 _ I 130.0 ~ 

_ ,!_8.5’2 _ 18.5&2 
I- 

270 
3-5x I@ Oblonghole 

Heat-shrinkable tube 

Fig. 10 Example of connecting the bus bars 

The thickness of the bus bar should be determined according to the power to be 

supplied to the motor. When the bus bar is made of copper and 8 mm wide, the 
minimum required thickness of it is calculated by: 

t [mm] = sum of three-phase power (kVA) for the motors x 0.1 

Note) The bus bar in this example may not always meet every safety standard. 

The user is requested to prepare the bus bar on his/her own. 
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VII. FANUCAC SERVO AMPLIFIER S series (200V INPUT FOR 1 AXIS) 



1. GENERAL 

The l-axis digital AC servo amplifiers (ZOO V input type) are developed 
especially for machine tools and industrial robots. A motor for 200 V input is 
used. The main features are: 

I) The input power voltage is 200/220/230 VAC +10%/g15%, permitting direct 
connection without a transformer in the main regions of the U.S.A. and all 
regions in Japan. 

2) Compact structure realizes light weight and high reliability. 
3) Externally cooled heat sink is employed. This keeps heat out of the 

enclosure, and permits construction of a more reliable system. 
4) Circuit protection and fault detection are ensured by the no-fuse circuit 

breaker (or a fuse) and the overvoltage/low voltage detection function, the 
overcurrent detection function and the regenertive discharge circuit fault 

detection function. 
5) A servo amplifier designed exclusively for a digital AC servo. Comblined 

with the latest FANUC NC, if utilizes the full performance capability of 

the servo motor. 

Note) When selecting the servo amplifier for a T series servo motor (hollow- 
shaft type motor), select the same servo amplifier as for the 

corresponding S series servo motor. 
The correspondence between the T series motors and S series motors 

regarding the servo amplifiers is as follows. 
Model OT/3000: Model OS/3000 

Model ST/ZOOO: Model 5s 

Model 5T/3000: Model 5S/3000 

Model lOT/ZOOO: Model 10s 

Model lOT/3000: Model lOS/3000 

2. CONFIGURATION 

Fig. 2 shows an example of an NC system configuration for 2-axis control. When 
the regenerative energy is too large under certain load conditions, and a 
separate type regenerative discharge unit may be necessary. 

NC 
control unit 

AC servo motors 
(200 VAC input type) 

X-axis 
AC servo 
amplifier 

Detector 

Z-axis 
AC servo 

Z axis 

0 ’ amplifier 

3-phase input power 
200/220/230 VAC 
+10%, -15% 

Fig. 2 Example of configuration 

7-l 



2.1 Types Qf Unit and Specifications 

Table 2.1 c Types of unit and specifications 

Name Application Specification 

Servo amplifier Models 4-0s and 3-0s A06B-6058-HO02 
Note 1, 2, 3 and ’ 
4) Models 2-OSP and l-OSP A06B-60580HO03 

Models 2-OSP/3000 and I-OSP/3000 A06B-60580HO23 

. Models 0-OSP, OS and SS , A06B-6058-HO04 , 

Models OS/3000, lOS, and 2OS/lSOO A06B-60580HO& 

Models 5S/3000 and lOSf3000 A06B-6058-HO25 

I Models 20s and 30s 1 A06B-60580H006) 

Models 2OS/3000, 3OS/3000, and 
4OS/2000 

A06B-60580HO07 

AC line filter Type A: Sum of rated motor output A81L-0001-0083 
Note 5) 5.4 kW max. #3c 

Type B: Sum of rated motor output A81L-0001-0101 
10.5 kW max. #C 

Type C: Sum of rated motor output A81L-0001-0102 
23 kW max. 

Power Type SAE: Capacity 2.2 kVA A80L-0022-0005 
transformer for ’ 
export Type SBE: Capacity 3.5 kVA A80L-0024-0006 

Type SCE: Capacity 5 kVA A80L-0026-0003 

I Type SDE: Capacity 7.5 kVA I A80L-0028-0001 

Separate type Option for models 10s to 30s A06B-6050-HO50 

regenerative (Note 6), 16 n/400 W 

discharge unit 
Models 2OS/3000, 3OS/3000, and 
4OSb2000 (Note 6), 8 R/800 W 

A06B-60580H192 

Input connector Soldering type A06B-60580K205 

Note 7) 
Crimp type A06B-6058~K206 

Spare fuse Model 4-0s and 3-0s . A06B-6058~KlOl 

I Model 2-OSP and l-OSP I A06B-60580K102 I 

Models 2OS/3000 3OS/3000, and A06B-60580K301 

Mounting adaptor Option for models OS to 30s AO6B-60580K103 

Note 8) For l-axis amplifiers except HO07 
1 
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Note 1) Use the AC servo motor corresponding to this series (200/220/230 VAC 
input). 

Note 2) Because model OS operates at both 3000 rpm and 2000 rpm, there is no 
distinction between a 3000rpm motor and a 2OOOrpm motor. However, 

the nominal capacity of the amplifier varies depening on the 

operating speed of the motor. In this manual, model, OS rated at 2000 

rpm is designated as OS, and model OS rated at 3000 rpm is designated 
as OS/3000. This also applies to model 2-0s. 

Note 3) When selecting the servo amplifier for a T series servo motor 

(hollow-shaft type motor), select the same servo amplifier as for the 

corresponding S series servo motor. 
The correspondence between the T series motors and S series motors 

regarding the servo amplifiers is as follows. 

Model OT/3000: Model OS/3000 

Model 5T/2000: Model 5s 
Model 5T/3000: Model 5S/3000 
Model lOT/2000: Model 10s 

Model lOT/3000: Model lOS/3000 

Note 4) The amplifier for model 2-0s is the same as that for model 2-OSP, and 

the amplifier for model I-OS is the same as that for model l-OSP. 
The descriptions for the amplifier for model 2-OSP and l-OSP are also 
applicable to the amplifier for model 2-0s and l-OS. 

Note 5) Use this filter to minimize the high frequency noise on the power 

suPPlY* With A81L-0001-0083 #3C, one line filter permits connection 
with three amplifiers of model 10s. (Model 10s: Rated output 1.8 kW) 
With A81L-0001-0101 #C, a one Iine filter permits connection with three 

amplifiers of model 20s. (Model 20s: Rated output 3.5 kW) 
This line filter can be deleted when a power transformer (insulated 

type) is used. 

Note 6) 

Note 7) 

Note 8) 

When the load inertia is too large or the frequency of 

acceleration/deceleration is too high, if regenerative energy from 

the motor exceeds 100 W (for models OS/3000 to lOS/3000), the 
separate regenerative discharge unit needs to be employed. If the 

heat loss is much larger than 100 W, refer to the servo motor 

selection manual, and contact FANUC. For the A06B-60580HO07 

amplifier, the separate regenerative discharge unit is always 

required. 
A connector for the cable connected to the input terminal CNl of the 

servo amplifier. One set is used per axis. 

The S series servo amplifier can be mounted on the front of a panel 
on a locker without needing to cut the panel. 
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3. SPECIFICATIONS 

3.1 Specifications 

Table 3.1 (a) Specifications (common) 

Item Specifications 

Power Three-phase Voltage: 200/220/230 VAC 

source input for Allowable voltage fluctuation: +lO, -15% 

power Frequency: 50/60 Hz 
Allowable frequency fluctuation: +2 Hz 

Single-phase Voltage: 100 VAC, Frequency: 50 Hz 

input for Allowable voltage fluctuation: +10%, -15% 
emergency stop Allowable frequency fluctuation: +2 Hz - 

or 
Voltage: 100/110 VAC, Frequency: 60 Hz 
Allowable voltage fluctuation: +10%, -15% 
Allowable voltage fluctuation: +2 Hz 

Main circuit control Sine wave ‘PWM control with transistor bridge 

method 

Warning and protection . No-fuse circuit breaker (Models OS to 30s) 
function I l Fuse (models I-OS to 4-0s) 

. Overvoltage . Low voltage . Over-regeneration 

i l 

Circuit faulty detection (Abnormal current) 

Table 3.1 (b) Specifications (currents output by the servo amplifiers) 

Model of the 
corresponding motor 

Peak current at 

rated output of the 
Servo amplifier 

9 l f-0 current limit I servo ampllrler 

(Note 1) 
(Note 2) 

I 4-OS, 3-0s I 1.4 Ap I 4 AP I 

I 2-OSP, l-OSP I 3 AP I 12 Ap I 

1 2-OSPf3000, 1-OsPf3000 ) 5 AP I 12 Ap I 

I o-OSP, OS, 5s I 10 Ap I 40 Ap I 

1 OS/3000, lOs, 205/1500 1 20 Ap 40 Ap 

I 5s/3000, 10s/3000 I 22 Ap I 80 Ap I 
I 20s. 30s I 30 AD I 80 AD I 

2OS/3000, 3OS/3000, 
4OS/2000 

58 Ap 130 Ap 

Note 1) The rated output is guaranteed at the rated input voltage. If the input 
voltage fluctuates, the rated output may not be assured even when it 
falls within the allowable fluctuation range. 

Note 2) The current limit value (peak value) is the standard setting value. 

Variations in operation due to a circuit constant is about +lO%. 
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Note 3) When selecting the servo amplifier for a T series servo motor 
(hollow-shaft type motor), select the same servo amplifier as for the 

corresponding S series servo motor. The correspondence between the T 

series motors and S series motors regarding the servo amplifiers are 
as follows. 

Model OT/3000: Model OS/3000 
Model ST/ZOOO: Model 5s 

Model 5T/3000: Model 5S/3000 

Model lOT/2000: Model 10s 

Model lOT/3000: Model lOS/3000 
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3.2 Protection and Error Detection Function 
There are Drotection and error detection functions in AC servo amDli.fier. 

Table 3.2 Protection and error detection function 

No. Item Display Content 

1 Circuit The lever of the If abnormal current exceeding the circuit 

breaker circuit breaker breaker operating current flows, the 

Note 1) turns off circuit breaker operates, and the motor is 
stopped by dynamic brake action. 

2 Overvoltage LED HV lights If DC voltage of main circuit power supply 

alarm is abnormally high, an overvoltage alarm 
is produced, and HV lamp lights, theh the 

motor is stopped by dynamic brake action. 

3 Low voltage LED LV lights If the control supply voltage is 
alarm abnormally low, LV lamp lights, and the 

motor is stopped by dynamic brake action. 

4 Overheat LED OH lights If the contact point connected to the 
thermostat with the amplifier or terminal 
plate T4 is open, OH lamp lights, and the 
motor is stopped by dynamic brake action. 

5 Over LED DC lights If the regenerative discharge time is 
regenera- abnormally long, DC lamp lights, and the 
tion motor is stopped by dynamic brake action. 

Also if acceleration/deceleration occurs 
often. 

6 Circuit LED HC Lights If an abnormally large current flows in 
abnormality the main circuit, HC lamp lights, and the 
detection motor is stopped by dynamic brake action. 
alarm 

In addition to the above, the unit detects the following abnormalities and 

displays them on the NC and initiating an alarm stop. (The following relate 

only to the velocity control system.) 
1) Motor over load : Action of thermostat of motor 

2) Feedback disconnection alarm : Abnotiality of feedback signal 

3) Over current alarm (OVC alarm): Excessive motor current 

Note 1) An alarm fuse is used in models l-OS to 4-0s. When the fuse is blown 

out, a metallic piece appears in the indicator window located on the 

front and upperside of the fuse. 
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4. AC LINE FILTER AND SEPARATE TYPE REGENERATIVE DISCHARGE UNIT 

4.1 AC Line Filter (Option) 

AC line filter (option) is used to reduci the effect of high-frequency noise 
on power supply is required. 
A number of servo amplifiers can be corinected to a single AC line filter 
within the range of AC line filter current capacity. Table 4.1 shows the sum 
of rated output of the motors that can be connected to one AC line filter via 

an amplifier. 

Table 4.1 Selecting AC line filters 

Line Continuous Heat 
filter rated current loss 

Sum of rated outputs of the motors 

Type A 24 A 20 w 5.4 kW (e.g. Model 10s x 3) (8.7 kVA) 

Type B 44 A 70 w 10.5 kW (e.g. Model 20s x 3) (16.0 kVA) 

Type C 100 A 50 w 23 kW, common mode type (35 kVA) 

4.2 Separate Type Regenerative Discharge Unit 
When the energy regenerated from the motor is so large as to exceed the 
discharge unit capacity (approx. 100 W) in the servo amplifier, it is necessary 

to use a separate type regenerative discharge unit. 
Obtain the value or P or Q calculated in 4.2.1 or 4.2.2 for each axis. If the 
sum of these values is continuously for each axis. If the sum of these values 
is continuously used at 100 through 400 W, use a separate type regenerative 
discharge unit. If the sum if greater than 400 W, contact tiith the 
reDresentative. * 

4.2.1 

The 
P= 

P= 

Horizontal move axis 

regenerative discharge unit is required when a motor is used continuously at 
100 to P = 400. ’ 

(5.37 x 10-e JVm* - 5.13 x 10-S taVmTL) . . . . . . . . ..***~*~~*~~...... (1) 

In the equation (l), 
F: Rapid traverse acceleration/deceleration cycle time (set/time) 

(Note: When not designated specially, the frequency is approx. 5 
secftime.) 

J = Jm + JL 

Jm: Rotor inertia of motor (kg"cmosec2) 
JL: Motor axis conerison inertia of load (kg"cm*sec2) 
Vm: Number of motor revolutions at rapid traverse (rpm) 
ta: Rapid traverse acceleration/deceleration time (set) 
TL: Machine friction torque (Motor-axis conversion) (kg"cm) 
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4.2.2 Vertical move axis 

The regenerative discharge unit is required when a motor is used continuously at 
R= 100 to R = 400. 

R= P+Q 
P: Given in 4.2.1, (1) 

Q = 1.026 x 10-Z ThVm x -&j- . . . . . . . . . . . . . . . . ..*~e*~*o.~~o*~~~~~~~~~~~o~~o (2) . 

In the equation (Z), 
Th: Torque which is supported upward by motor at lowering in rapid traverse 

(kg l cd 
Vm: Number of motor revolutions at rapid traverse (rpm) 
D : Operation duty of rapid traverse lowering direction (X) 

(Note: = D < 50%) 
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5. POWER SOURCE 

5.1 Input Power Sowce 
The AC servo amplifier uses a three-phase power source for the main circuit 
and a single-phase power source for the coil of the electromagnetic contactor 
for the dynamic brake. For the specifications of the power source, for each 
motor model see Tables 5.2.1 ane 5.2.2. 

5.2 Capacity of Power Source 

52.1 Capacity of three-phase power source 

Table 5.2-l Capacity of three-phase power source 

Motor 
model 

Power source 

capacity per 
motor 

I 4-0s I 0.1 kVA 

I 
1 3-0s 0.2 kVA 
k. 

I 2-OSP O,4 kVA 

/ o-OSP 1 1 kVA 

Motor 
Power source 

model 
capacity per 
motor 

10s 3 kVA 

10s/3000 3.5 kVA 

30s 5 kVA 

Motor 

model 

Power source 

capacity per 
motor 

OT/3000 1.2 kVA 

5T/2000 1.5 kVA 

1 lOT/3000 1 -3.5 kVA 1 

30s/3000 7 kVA 

4OS/2000 10 kVA 

Note 1) The power source capacity when 2 or more motors are used can be found by 

adding the power source capacity per motor. 
Note 2) The power source capacity shown in Table 5.2.1 above is sufficient as 

continuous rating; during excessive acceleration of AC servo motor, 

however, the capacity of double the continuous rated value may be 

required momentarily. 

52.2 Capacity of single-phase 100 VAC power source 

Table 5.2.2 Power source capacity for single-phase 100 VAC 
, I I I . 

Amplifier specification drawing No. 

When the magnetic 

contactor is 
turned on 

During normal 
operation 

I A06B-60580H002, H003, H023, HO04 I 40 VA I 10 VA I 
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5.3 Power Transformer 
The power transformer for S series servo amplifier is used when the servo 

amplifier is required in the usage of input voltage other than AC 
200/220/23OV. 

5.3.1 Specification 

Table 5.3.1 (a) Specification of power transformer 

Items Specification 

Specification No. A80L-0022-0005 A80L-0024-0006 A80L-0026-0003 A80L-0028-0001 

Item name SAE SBE SCE SDE 

Capacity 2.2 kVA 3.5 kVA 5.0 kVA 7.5 kVA 

(300Minute rating) 

Heat loss 140 w 180 W 210 w 28 w 

Frequency SO/60 Hz 5 1Hz 

Primary voltage AC 200/220/230/240 V (A) AC 380/415/460/480/550 V (Y) 

Secondary voltage AC 210 V 

Secondary current 6.1 A 9.6 A 13.7 A 20.6 A 

(1 
Voltage deviation 2 2%Max. 

I 

Voltage regulation 11.7 % Typ. 7.8 % Typ. 6.6 % Typ. 8.2 % Typ. 

(200% - LOAD) 

Dielectric strength AC23OOV r.m.s tie Minute 

Insulation resistance Min. 100 Megohm by 1000 Vdc Megger 

Insulation Class rrBtr 

Weight 21 kg 27 kg 36 kg 42 kg 

Thermal protector Normal Close Contact (Threshold Temperature 135 “C) 
m 

Outline dimensions Refer to section 8 (8) 

Connection diagram Refer to Fig.9.2 

Note) If a AC420, 440V or 575V input power supply is employed, set the . 
primary voltage of the transformers as shown below. 

Table 53.1 (b) Setting when other input voltage employed 

Input voltage 420V 440v 575v 

Primary voltage setting 415v ’ 460V 55ov 
l . 
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5.3.2 Selecting method of power transformer 

The power transformer must be selected according to the models and load 
conditions of AC servo motors employed. The power transformer is provided 
with secondary output terminals so that 2 axes or 3 axes can share each power 
transformer within the output rating. 

The combinations of motor models which share the tranfsormer listed below are 
selected by considering actual usages. 

Table 5.3.2 Motors sharing power transformer 
. *- 

Capacity of Motor model applicable 
Name 

transformer AXIS 1 AXIS 2 AXIS 3 

SAE e 2.2 kVA 2-0s 2-0s 5s 

1-0s OS OS 

OS 5s 

10s 

SBE 3.5 kVA 5s 5s 5s 

I 5s I 1 10s 

i 1 
20s I 

SCE 5.0 kVA / 5s I 5s 2OS/1500 

1 
10s 1 2OS/l500 

5s 20s 

SDE 7.5 kVA 10s 10s ZOS/lSOO 

20s 20s 

Note 1) Listed motor models are representative ones of same or lower output 
models. 

Note 2) In case that the sum of in-put power capacity of each motor unit 

exceeds the capacity of the transformer, it might be needed to reduce 

acceleration ratio (to lengthen acceleration time) to avoid excessive 

momentary voltage drop. 

For power capacity per motor, refer to section 5.2.1. 

Note 3) When selecting the transformer for a T series servo motor, the 

specifications for the corresponding S series servo motor apply. The 

correspondence between the T series models and the S series models 

are as follows. 

Model OS/3000: Model OT/3000 
Model 5s: Model ST/2000 
Model SS/3000: Model ST/3000 
Model 10s: Model lOT/2000 
Model lOSf3000: Model lOT/3000 
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5.3.3 Accessories 

Following parts are attached to each transformer as accessories. 

Name Specification No. Q-Y 

Jumper wire A66008001-T532 2 

Jumper wire A660980040T926 2 

Bolt A30L-0001-0021 4 
, 

Note 1) The above cables are used to connect pins when the export power 
transformer needs to be connected by delta connection or star 
connection (see Section 9.2). 
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6. HEAT LOSS 

The heat loss in the S series servo amplifier at continuous rated load is 
shown in the table below. Assume that the average value used for designing a 
cabinet is generally l/2 of the table value. 

The values in the table do not include the heating value of a regenerative 
discharge resistor, and supplementary notes are necessary. 

Table 6 Calorific values of S series servo amplifier 

Motor model 
Heat loss 
servo amp 

Heat loss in cabinet with 
heat sink set outside 

Natural air Forced air 

cooling cooling 

Remarks 

4-0s 40 w 40 w 40 w (Note 1, 2) 

3-0s 40 W 40 w 40 w (Note 1, 2) 

2-QSP 60 W 60 W 60 W (Note 1, 2) 

/ 2-OSP/3000 60 W 40 w 40 w (Note 2) 

l-OSP 60 W 60 W 60 W (Note 1, 2) 

j l-OSP/3000 60 W 40 w 25 w (Note 2) 

o-OSP 80 W 50 w 30 w (Note 2) 

’ OS 80 W 50 w 30 w (Note 2) 

os/3ooo 80 W 50 w 30 w (Note 2) 

5s 80 W 50 w 30 w (Note 2) 

120 w 60 W 35 w (Note 3) I t 
i 10s 120 w 60 W 35 w (Note 3) 

10s/3000 180 W ’ 85W 55 w (Note 3) 

2OSf1500 150 w 70 w 45 w (Note 3) 

20s 180 w 85 W 55 w (Note 3) 

2OSi3000 350 w 120 w (Note 4) (Note 3) 

30s 200 w 100 w 60 W (Note 3) 

30s/3000 450 w 150 w (Note 4) (Note 3) 

4OS/2000 550 w 180 W (Note 4) (Note 3) 

OT/3000 80 W 50 w 30 w (Note 2) 

1 5T/2000 80 W 50 w 30 w (Note 2) 

5TI3000 120 w 60 W 35 w (Note 3) 

10T/2000 120 w 60 W 35 w (Note 3) 

lOT/3000 180 W 85 W 55 w (Note 3) 
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Note 1) The heat sink can not be set outside in the amplifier for the model 
4-0s to 1-0s. 

Note 2) In the amplifier for the models after 5S, the heating of regenerative 
discharge resistor needs to be included in the calorific value in 
parenthesis. For the heating value of the regenerative discharge 
resistor, refer to section 4.2. For the application with relatively 
frequent acceleration/deceleration, take' the following values as a 
reference. 

49OS/39os.....5w 
2-os/1-os....Iow 
os/5s . . . . . ..40W 

Note 3) In the amplifier for the models 10s to 3OS, the built-in regenerative 

discharge resistor is set outside, and it is unnecessary to include 

the heating of the regenerative discharge resistor in the heat loss 
in the cabinet when the heat sink is set outside. When the separate 

type regenerative discharge unit is set in the cabinet or the heat 
sink is not set outside, add the average heat loss of the 

regenerative discharge resistor to the heat loss of the amplifier. 
For the heating value of the regenerative discharge resistor, refer 

to section 4.2 "Separate type regenerative discharge unit". 

Note 4) "At forced air cooling" means the case where the heat sink is air 

cooled at the air flow of 2m/s. 
The servo amplifiers for models 2OS/3000, 305/3000, and 4OS/3000 each 
contain a fan for forced a&cooling. 
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7. INSTALLATION CONDITION AND NOTES 

7.1 Installation Condition 
Ambient temperature: 0°C to +55"C (during operation)-20°C to +6O"C (during 

storage and transportation) 
Humidity : 95% RH or less (no condensation) 
Vibration 0 0.5 G or less 
Atmosphere: The unlit shall not be exposed direct to cutting oil, lubricant or 

cutting chips. 

7.2 Caution on Installation 
The servo amplifier is designed so that it is mounted within a cabinet, such 

as power magnetics cabinet. No particular sealing is applied around the heat 

sink to the chassis; therefore, even when cooling the heat sink outside, take 

care not to expose the heat sink directly to the splash of cutting oil, 

lubricant or cutting chips. 

7.2.1 When amplifiers are housed in a closed type cabinet 

For the closed type cabinet, its internal air temperature generally increases. 
Ventilate the internal air so that the ambient temperature uniform. The 
vent2 ation air speed should be about 1 - 2 m/set. Do not directly blow the 
fan or blower air on these units, otherwise dust may cling to the surfaces of 
these units and trouble may result. 

7.2.2 When amplifiers are housed in an open-air ventilation type cabinet 

1) Use an air filter at the open air inlet. 
2) Do net directly blow the ventilation fan air or blower air to these units, 

otherwise dust may cling to the surfaces of these units, and a trouble may 
result. 

3) Ingress of mist of the cutting oil or dust from the air inlet may cause 

trouble. 
4) Securely seal the cable inlet/outlet, door, and other clearances. 

7.2.3 Mounting position and other cautions 

1) Mount the units for easy access to check, remove, and mount during 
maintenance. 

2) Keep a space of more than 50 mm on both upper and lower sides of the 
amplifier respectively, so that the air from the heat sink smoothly flows 
on the upper side and wiring can be done to the terminal boards on the 
lower side. 

3) Precaution should be taken to separate cables for power line and signal 
line, frame grounding of the amplifier and transformer, and countermeasures 
against noises. 

7.2.4 Selection of ground fault detector 
When the S series servo amplifier is used without a transformer, as the motor 
is driven by the PWM inverter system using a power transistor bridge, a high 
frequency leakage current flows through the motor winding, and the power 
cable. There is stray capacitance between the amplifier and ground which 

provides a path for leakage current. This may cause a malfunction of the 

ground fault detector. 

Therefore, use the inverter applicable leak breaker that is devised to prevent 

such a malfunction. 
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1) Leakage current of AC servo amplifier and motor 
The motors are largely divided into three groups according to the leakage 
potential, and the reference value for selecting the inverter applicable 
ground fault detector is shown in the table below. Considering the case of 
using a 14m cabtyre cable as a power cable, the high frequency leakage 
current value is compensate by the frequency characteristic (attenuation 
factor) of the inverter applicable ground fault detector and the value is 
shown as a reference of indicating the sensitivity. Therefore, it is not 
the measurement value with an ordinary leakage checker. 

\ * 
Motor model Reference value Commercial frequency component 

for selection (reference value) 

4-0s to 5s 3.0 mA max. 1.8 mA max. -1 
10s to 20s 3.6 mA max. 2.0 mA max. 

30s and 
4OSl2000 6.3 mA max. 2.5 mA max. 

c- . 

The method of using the reference value for selection is shown by the 

following example. 
l When a high-sensitive high-speed ground fault detector of rated sensitivity 

current of 3OrnA is used, the non-operating current is 15mA according to the 

catalogue. 
a Assume that two sets of model 10s and OS are used. 

3.6mA 
- x 2 + w x 2 = 13.2mA < Non_oper;;Eg current 
10s 

Therefore, the inverter applicable ground fault detector does not work in this 
case. 

(Note 1) The above reference value for selectin and the commercial frequency 
component include the influences of the floating capacity of the 
motor and the power cable. Therefore, in the system with the 
shorter cable length, the reference value for selection may be 
estimated lower. Even in this case, consider Z/3 of the table 
value is the limit. Contrarily, when the cable is longer, note 
that the leak current is increased. 

(Note 2) Generally, select the ground fault detector having the proper 
sensitivity rating according to the table. Be sure ground the 

machine (class 3) not to generate dangerous voltage in the machine 

body, the control panel, etc. in the event of leakage. 

2) Example of inverter applicable leak breaker 

Manufacturer Model Application status 

Fuji Electric EG-A series 
SG-A series 

Modified totally to meet the inverter 
from July, 1983. 

Hitachi 
Seisakusyo 

ESlOOC type 
ES225C type 

Modified totally to meet the inverter 
from July, 1984. 

Matsushita Leak breaker type C Modified totally to meet the inverter 
Leak breaker type KC from November, 1984. 
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8. EXTERNAL DIMENSIONS 

1) External dimensions of amplifier A06B-6058~HO02 for models 4-0s and 3-0s. 

246 (upper side) 
2-eliptic notch 6 x 11 (lower side) 

/ =-it-- 

r 
I 

J 

Weight 1.5 kg 

Tl pin arrangement 

A 1 2 3 4 

G 5 6 7 
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2) External dimensions of amplifier A06B-6058-HO03 for models 2-0s and I-OS 

4-06 

I 

’ I 
I 
I 
I 
I 
I 
I 
I 
I 
I/ 
I 
I 
I 
I 
I 
I 
I 

_ 100 ,a 
I60max. 

r-- 

I 

L1 r 

Weight 1.5 kg 

Note) See the description of HO02 for the pin arrangement of terminal block 
Tl. 
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3) External dimensions of amplifier AO6B-6058~HO23 for models 2-OSP/3000 and 
I-osP/3ooo 

4-06 

r-- 
I 
I 
I 
I 
I 
I i 

I 
t-, C 

Weight 4.0 kg 
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4) External dimensions of amplifier A06B-60580HO04 for models 0-OSP, OS and 5s 

4-06 
. 
z 

: : 
: 
: : 

r- 
I 
I 
1 

Dimensions for cutting the panel 
Mounting panel 

4-M5 

--i-r + 

7 0 
- -’ 154w 

I45 _J_ I2 

165mh. 
I 

Weight 4.0 kg 

Part 
cutted 

! 

- 
z: - 
d 
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5) External dimensions of amDlifiers AO6B-60580HOOS, H006, and HO25 for models 
10s to 30s 

4-06 

We .ght 5.5 kg 

r-- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I-- 

Dimensions for cutting the panel 

Mom ting panel 

--/------- 4-M5 

ieat sin1 
Note) 

2 A!_#- + 
: 
: : . ?I- 0 

- 

-t- 

154k I 
l 

(Note) 

z 
d 

Part 
cutted 

- 
z - 
d 

Note) Temperature is raised very high behind the heat sink. 

Avoid mounting parts in this place. 
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6) External dimensions of amplifier A06B-60580HO07 for models 2OS/3000, 

3OS/3000, and 4OS/2000 

)- 

/ 

228 
-I 

4-M5orM6 

Dimensions for cutting the panel 

‘1 
a 

25C MAX -I 

I 

200 MIN 
I- 

, ii 120 MIN _! 

Weight 15kg 
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7) External dimensions of regenerative discharge unit 

AWB-60500H050, HO52 (A06B-60500C050, C052) 
AO6B-60470HO50 (A06B-6047~050) 

Note) See Section VIII-8-7) for the external 
discharge unit A06B-60580H192. 

dimensions of regenerative 

Terminal board/Screw M4 

Terminal width 9 or less 

8) External dimensions of input connector 

Weight: approx. 2 kg 
Unit: mm 

Connector 

2-2.86 

TOP 

” Mounting 
direction 

Bottom 

or 

Mounting 
direction 

Bottom 

Cover 

I- 22.3’ 
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9) External dimensions of AC line filters , 
(1 a External dimensions of AC line filter A81L-OOOl-0083#3C 

TYPe A 

6-M4 x0.7 

Taping . 

95zko.5 
4’ 

110 

2 4 6 

e 60 - 

12.5 

I I 
I I I 

Weight: 1.1 kg 
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(b) External dimensions of AC line filter A81L-OOOl-OlOl#C 

Type B 

6-M5 

I 126 

2 4 6 

80 
1 

Weight: 3 kg 

Note) See X-8-6) for the external dimensions of the type-C AC 'Line filter, 
A81L-0001-0102. 
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10) External dimensions of power transformer for export 

GM108-12P 

1 GM108-12P \ Seal 

Max. 250 

M4xlO 

L I I 

. I 

. II 

I 

4- 

Max. 175 

280 150 

Drawing No. 1~80~.0022-0005 1~80~.0024-0006 1~80~~0026-0003 IA80L-0028-0001 

Type (name) 

Weight 

SAE 

21 kg 

SBE 

27 kg 

SCE 

36 kg 

SDE 

42 kg 

hl$c (height of 217 cm or 217 cm or 247 cm or 247 cm or 
the transformer) less less less less 
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11) External dimensions of adapter AO6B-6058~K103 

Adapter (use two adapters) c 

60 

43 ’ I 
-_ % 

- 

7 

c 
d 

45 k . 
30 1: 

3 

c 
c - 

C 

z 
I / 

, 

I, 
\ 

0 
c5 - 

18 

Plate mounting th 
(use two plates) 

-.M5 

e unit 

Plate mounting the unit 

Bottom 

AO6B-6058-HO04 to HO06 
Example of mounting adapters 
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9. CONNECTION 

9.1.1 Connection diagram (for A06B-6058=HOOx,x = 2 to 6) 

Battery 

KZA 

K21 (K2S) 
\ \ 

L 

f , 

I 

‘\ Incremental (high resolution) pulse coder 
I 1 I 1 

A06B-6058-HO02 

AC power source 

+IO%, -15% T 

Note 1 

Note 2 

Note 3 

> For cable K1 and K2 connection at NC side, refer to each NC 
CONNECTING MANUAL. 

I 

’ (Yote 5) 
T2 T4 
456 12 

* (No- 

7 

Machine side 

I AC servo motor 

Power transformer 

I 
(Indicated thermostat 

signal part only) 

For cable connection, refer to Appendix 1, 2. 
Use AC line filter (optional) -rCl when the effect of high-frequency 
noise on the power supply should be reduced, Several of servo 
amplifiers can be connected for a single AC line filter within the AC 
line filter capacity. 

Note 4) When the power breaker NB and electromagnetic contactor LC are turned 
ON, the servo amplifier is placed in Power-ON conditions. To prevent 
possible accidents, such as electric shocks, when touching the 
connections of servo amplifier and motor, etc., be sure to turn the 
NB or LC OFF in advance. 

Note 5) The terminal block T2 is not provided in the model 4-0s to 5s. 

Note 6) A short bar is connected between the terminals T2-4 and T2-5 before 
shipment. 

Note 7) When using a separate type regenerative discharge unit or power 
transformer, connect the thermostat signals (usually on and turned 

off at detection) in series and to T4-1 and T4-2 terminals, and 
change the jumper Sl to L. 

Note 8) When using the separate type regenerative discharging unit, set the 
terminal S2 to the "H" position on the PCB. Remove the short bar 

between the terminals T2-4 and T2-5. 
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9.1.2 Connection diagram for AC servo amplifier A06806058-HO07 

Battery 
For when the absolute pulse coder is used 

K2A 
1 

I I K21 (KZS) \ 

““‘*“Cl\rllr”L ’ - ----TM 

NB LC 1 filter) 
AC power source ‘4 NW 

A0613 -6058- 

Braker 
magnetic 
rnntartnr I-I Jc 1 T,lnP 

w Emergency stop 
RMO 

Plnnxr 1 A s 

‘I- 

Frame 
G 

TZ(Note5) 1’4CPc13 

456 12 

(Only the part for thermostat 
signals is indicated.) 

Note 1) For how to connect cables Kl and K2 to the NC, refer to 

Connecting Manual of the NC used. 
Note 2) For cable connection, see Section 10. 

the 

Note 3) Use the AC line filter marked with 13k to reduce the effect of high- 

frequency noise on the power source, except when an insulating power 

transformer is used. 
Note 4) Turning on the power breaker NB and electromagnetic contactor LC 

turns on the power to the servo amplifier. 
Before touching a conducting part of the servo amplifier or motor 
such as a cable joint, be sure to turn off the NB or LC. 

Note 5) Pins T2-4 and T2-5 are connected with a short bar at the factory. 
Remove it when the regenerative discharge unit is connected. 
To use the regenerative discharge unit, set pin S2 on the PC board to 

H. 
When the regenerative discharge unit is not used, be sure to set pin 
S2 to L before operation. 

Note 6) To use a transformer with a thermostat, connect the thermostat 
signals of the transformer with the thermostat signals of the 

regenerative discharge unit in series via a cable. Then connect T4-1 

to T4-2 with the same cable. The thermostat signals are normally on, 

and turned off only when overheating is detected. 
To connect a cable to T4, be sure to set pin Sl on the PC board to L. 
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9.2 Connection of Power Transformer for Export 

(1) Connection of primary tap 
Connections for input power and connections between the primary 
terminals of these transformers are as follows. 

Table 9.2 Connection of power cable and jaumper 
& 

Power Input power Jumper between 
voltage cable U, V, W i terminals 

2oov u-7, v-15, w-23 8-15, 16-23, 24-7 

22ov U-6, V-14, W-22 8-14, 16-22, 24-6 

230V u-5, v-13, w-21 8-13, 16-21, 24-5 

24OV u-4, v-12, w-20 8-12, 16-20, 24-4 

380V U-6, V-14, W-22 

415v u-4, v-12, w-20 8-16, 16-24 

46Ov u-3, v-11, w-19 or 

480V U-2, V-10, W-18 (8-16-24) 

550v U-l, v-9, w-17 

-v 

16 

17 
18 
1^ 
2v 
21 
22 
23 
240 ov 

21ov 

x 

31 

34 
37 

21ov 

-E 

32 
35 

38 

sov 
33 

36 

39 

TOHl 

I 

0 
TOH2 

Remarks 

Delta connection 

Star connection 

52 

Fig. 9.2 Connection diagram 
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VIII. FANUC AC SERVO AMPLIFIER S series (200 V INPUT FOR 2 AXES) 



1. GENERAL 

AC servo amplifier for 2 axes (200 V input) is used exclusively for driving AC 
servo motors. This servo amplifier has been developed so that a cabinet can 
be compactly designed when a relatively small servo motor is used for a small 
machine tool. (The motors used are the 200 V input type.) 
AC servo amplifier (200 V input type for 2 axes) has the following features. 
1) When 3-phase power supply for power is 200 to 230 VAC, the unit can be 

connected directly without using any transformer. 
2) The unit for 2 axes is compactly designed (same mounting dimensions as the 

single axis). 
Special custom IC and the latest power module technology 'are fully employed, 

thus producing a high reliability with fewer parts and compact external 

profile. 
The circuit breaker, dynamic brake circuit, rectified power circuit and 
transistor for regenerative discharge circuit are all assembled into one 

unit, thereby facilitating the mounting and maintenance. 

3) The unit is constructed so that the heat sink can be externally cooled: 
The fin side of heat sink for power module can be cooled outside the 
storage cabinet. 

4) The unit is also designed with due consideration given to unit protection 
and detection of abnormalities, such as circuit breaker, overvoltage, low 
voltage, overcurrent and abnormal regenerative discharge circuit. 

5) This amplifier is only for a digital AC servo. 

The unit receives PWM signals obtained from a high-performance signal 
processor within NC to amplify and drive AC servo motors. The unit is used 
in connection with NC for the latest FANUC digital AC servo, thereby 

assuring a high speed, high-precision servo performance. 

Note) When selecting the servo amplifier for a T series servo motor (hollow- 

shaft type motor), seLect the same servo amplifier as for the 

corresponding S series servo motor. The correspondence between the T 

series motors and S series motors regarding the servo amplifiers are as 

follows. 

Model OT/3000: Model OS/3000 
Model 5T/2000: Model SS 

Model ST/3000: Model 5S/3000 

Model lOT/2000: Model 10s 

Model lOT/3000: Model 105/3000 
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2. CONFIGURATION 

Fig. 2 shows a sample configuration of NC system using AC servo amplifier 
V input type for 2 axes). The separate type regenerative discharge unit 

be occasionally used when the regenerative energy is large from the load. 

AC servo motor 
(200V input) 

NC control AC servo amplifier 
unit for 2 axes 

J l 

I 

3-phase input power 
2OOV-23OV 

AC line 
filter 

Separate type 
regenerative discharge 
unit (option) 

(200 

must 

Fig. 2 Example of configuration 
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2.1 Types of Units and Specifications 

Table 2.1 Types of units and specifications 

Name 
Applicable motor (Notes 1 and 2) 

Specifications 

I I 

Remarks 
L axis M axis 

Servo 2-OSP, l-OSP 2-OSP, l-OSP A06B-60580H221 
amplifier 

2-OSP, l-OSP o-OSP, OS, 5s A06B-60580H222 

I o-OSP, OS, 5s I o-OSP, OS, 5s lAO6B-60580H223 l I 
o-OSP, OS, 5s o-OSP, OS, ss, 

lOS, os/3ooo 
A06B-6058-H224 l(Note 3) 1 

4-OS, 3-0s 2-OSP/3000, l-OSP A06B-60580H225 
l-osP/3ooo 

2-OSP/3000, l-OSP lOS, OS/3000 
I-osP/3ooo 

A06B-60580H227 

I I 

I lOS, os/3ooo I lOS, os/3ooo IA06B-60580H229 I(Note 10) I 

I 5s/3000 I 5s/3000 IA06B-60580H230 ((Note 10) ) 

15s, IOS, os/3ooo j5s/3000 lAO6B-60580H231 l(Note 10) I 

10s/3000 10s/3000 
2os, 3os, 5s/3000 2os, 3os, 5s/3000 

A06B-60580H251 1::;~ 4 1 

o-OSP, OS, 5s, 5s/3000, 
lOS, 2OS/1500 lOS/3000,2OS,3OS 

A06B-60580H252 lLz(N~?js 4 / 

o-OSP, OS, 5s, 2OS/1500 
los, 2OS/1500 

A06B-60580H253 ItNote 4) / 

Separate For A06B-60580H221 to A06B-60580H224 A06B-60470HO50 24a 400W 
regenerative ’ 
discharge For AO6B-60580H229 to A06B-60580H231 A06B-6050-HO50 16G 400W 

unit (Note 4) For A06B-60580H251 to AO6B-60580H253 A06B-60580H192 8fi 800W 

Export power Capacity of type SAE: 2.2 kVA A80L-0022-0005 
transformer 

Capacity of type SBE: 3.5 kVA A80L-0024-0006 

I Capacity of type SCE: 5 kVA IA~OL-OO~~-OOO~ I 

I Capacity of type SDE: 7.5 kVA JA~OL-0028~0001 I I 

AC line 
filter 
(Note 5) 

Sum of rated outputs of the motors: A81L-0001-0083 Type A 
5.4 kW or less #3c 

Sum of rated outputs of the motors: A81L-0001-0101 Type B 
10.5 kW or less #C 

Sum of rated outputs of the motors: 
23 kW or less 

A81L-0001-0102 IType C / 

Adapter for 2-axis amplifiers lAO6B-60580K103 l(Note 6) 1 

Input 
connector 

Solder type 

Crimp type 

A06B-60580K201 (Note 7) 

'A06B-60580K202 (Note 7) 
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Note 1) For AC servo motor, use models 4-0s to 30s (S Series) recently 
designed to be compatible with a 200 V input type amplifier. 

Note 2) When selecting the servo amplifier for a T series servo motor 

(hollow-shaft type motor), select the same servo amplifier as for the 
corresponding S series servo motor. The correspondences between the 
T series motors and S series motors regarding the servo amplifiers 

are as follows. 

Model OT/3000: Model OS/3000 
Model 5T/2000: Model 5s 
Model ST/3000: Model 5S/3000 
Model lOT/2000: Model 10s 
Model lOT/3000: Model lOS/3000 

Note 3) For the load torque during 2-axis simultaneous load, use the load 

within the range of continuous rated torque of each axis. 
Note 4) If the regenerative energy from the motor is more than 100 W and less 

than 400 W when servo amplifier A06B-60580H223/H224 are used, the use 

of one separate type regenerative discharge unit DCU is required. If 
the regenerative energy from the motor exceeds 400 W, contact our 
factory. Because amplifiers A06B-60580H25x, x = 1 to 3 do not 
contain regenerative discharge resistors, separate regenerative 
discharge units need to be connected to these amplifiers. Also, 
these amplifiers need to be forcibly air-cooled at an air speed of 2 
m/s or more. 

Note 5) Be sure to use the AC line filter to reduce the effect of high- 

frequency noise on the power source, except when an insulating power 
transformer is used. Line filter A80L-OOOl-OlOl#C must be used when 
two model-20s motors are connected to servo amplifier A06B-6058-H251. 

Note 6) This adapter should be used when the unit is mounted on the wall 
surface.(This adapter is for A06B-60580H22x, x = 1 to 7, and is not 
applicable to A06B-60580H~xx, x = 29 to 53.) 

Note 7) These input connectors are used for a cable connected to the 
connector CNl on the servo amplifier. 

Note 8) Limits on the motor torque output 
When motor 20s is used with another motor 20s or motor 2OS/lSOOO, the 

rated output torque is limited as follows. 

Amplifier 
Combination of motors 

Upper limit of the 

drawing No. output torque 

IA06B-60580HZ51 120s I 20s I 80% of the rated torque I 

lAO6B-6058-8252 12OS/1500 1205 I 90% of the rated torque I 

For combinations of motors other than the above, up to 100% of the 

rated load can be used. 

Note 9) For the group to which motors 10s and OS/3000 are applicable, motors 

OS and 5s are also available. For the group to which motor 2OS/1500 
is applicable, motors OS, OS/3000, 55, and 10s are also available. 

Note 10) Using servo amplifiers H229 to H231 requires separate regenerative 

discharge unit A06B-6050-H050. 
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3. SPECIFICATIONS 

3.1 Specifications 
Refer to section VII-3.1. 

3.2 Protection and Error Detection Function 
Refer to section VII-3.2. 

4. AC LINE FILTER AND SEPARATE TYPE REGENERATIVE DISCHARGE UNIT 

4.1 AC Line Filter (Option) 
The AC line filter (optional) is used to reduce the effect of high-frequency 
noise on the power source. For details of the AC line filter, see VII-4.1. 

4.2 Separate Type Regenerative Discharge Unit 
The average energy regenerated from the motor may become large, for example, 
when no counter balance is used on a vertical axis having a high rapid trav- 

erse acceleration/deceleration frequency. If the average regenerative energy 
(W) from the motor exceeds the capacity (approx. 70 W) of discharge unit built ’ 
in the servo amplifier, it is necessary to use a separate type regenerative 
discharge unit DCU (capacity approx. 400 W). Find P (W) or Q (W) calculated 
in sections VII-4.2.1 and 4.2.2 for each axis; if the unit is used 
continuously at 70 W to 400 W total, use a separate type regenerative 

discharge unit DCU. If the total of P or Q exceeds 400 W, contact with our 
factory. 
For details refer to section VII-4.2. 

Each of the separate regenerative discharge units A06B-60580H192 in A06B-60580 

H251 to -H253, x = 1 to 3, can handle up to 800 W. If P or Q exceeds 800 W, 
contact FANUC. 
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5. POWER SOURCE 

5.1 Input Power Source 
AC servo amplifier (200 V input type for 2 axes) employs 3-phase power source 
for main circuit and single-phase power source for coil of electromagnetic 

contactor for dynamic brake. For the specifications of each power source, see 

Table 3.1 of VII-3.1. 

5.2 Capacity of Power Source 

52.1 Capacity of three-phase power source 

Refer to section VIP5.2.1. 

5.2.2 Capacity of single-phase 100 VAC power source 

Table 52.2 Capacity of single-phase 100 VAC power source 

Capacity of the single-phase 
100~VAC power source for 

other than A06B-60580H25x, 
x =lto3 

Capacity of the single-phase 
100~VAC power source for 
A06B-60580H25x, x = 1 to 3 

5.3 Power Transformer 
Refer to section VII-5.3. 

6. HEAT LOSS 

Refer to section VII-6. 

Continuous 
When the electromagnetic 

contactor is turned on 

80 VA 

30 VA 120 VA 

7. INSTALLATION CONDITION AND NOTES 

Refer to section VII-7. 
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8. EXTERNAL DIMENSIONS 

(1) External dimension of servo amplifier A06B-60580H2xx (xx = 21 to 27 and 

29 to 31) 

I 1 A06B-60580H221 to H227 1 AO6B-60580H229 to H231 

h 55 75 

Weight 
1 

6.6 kg 7.5 kg 

H (Parts mounted height) 

1 30 4 

1 I60 m 

\ 

\ 4-06 

\ 
Screw M4 

Screw M3 

/ 

Screw M4 

/ 

i 
I 
+-- 

1 

I 

i 

I 

I 

I65 MIN I 

)_- 

i 

J 
TOP 

1 Mounting 
direction 

Bottom 
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AO6B-60580H2xx (x = 21 to 27, 29 to 31, and 51 
Example of panel mounting 

/ 
Mounting panel 

(Hole) 

imenslons for cutting the 
for A06B-60580HZxx (xx = 
27, 29 to 31,and 51 to 5 

2) External dimensions of regenerative discharge unit A06B-60470HO50 

Refer to section VII-8-7). 
3) External dimensions of input connector 

Refer to section VII-8-8). 
4) External dimensions of AC line filter A81L-OOOl-0083#3C 

Refer to section VII-8-9)(a). 

\ 
4-M5 

panel 
21 to 
3) 
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5) External dimensions of adapter for Z-axis amplifier AO6B-60580K103 
(applicable only to H221 to H227) 

Adapter bracket (x 2) c 
4 5.0 

D.0 zr -+y; 

” 

4-46 d-d8 

C 
C U 
7 

18 

9 

%- 

t 3.2 

\ 
Z-M5 

Unit mounting bracket (2 PCS) 

II II 
II II \ 

;1 

\ 

‘I A06B-6058~I-1221 to HZ27 

Example of mounting adapter 

Top 

Mounting 
direction 

Bottom 
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6) External dimensions of servo amplifier A06B-6058~H25x (x = 1 to 3) 

PC8 PARTS AREA ______-__________-__~~~~~~~--~~~~~-~~~~-~~-~~ 

1 
p---L’ 

I -___- 
1 

r s---m 
L-a--- 

1 w---m 

.I- 
_---- 

- 

NAI 

- 

- 

PLAl 

c 
7 

0 

/ 
- TERMINAL 6LOCK 

4-M5 
FOR TM3?MOSTATS 

M3 

- TERMINAL BLOCK 
FOR POWER INTERFACE 
M4 

(Hole) 

PANNEL CUTING 

--- 

Weight: 7.5 kg 
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How to mount regenerative discharge unit A06B-60X3-H192 

Method 1 

Ii / / 
Mounting screw 

Method 2 

Mounting screw 

0 
888888 000000 000000 00 0000000 8 00 0000000 0000000000 0000000000 0000000000 

1234 

2-08 

Bottom 

. 

888888 - 
888888 
888888 
000000 

1 
cEi8 

r-i i 

TOP 

4 

Mounting 
direction 

Bracket 

I 
Bottom 

min 

0 min 

Note 1) The bracket is not supplied with the regenerative discharge unit. 
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9 . 

9.1 

CONNECTION 

Connection Diagram (for AO6B-6058~HOOx, x = 2 to 6) 

In case of incremental pulse coder K2i (K2S) 

K2I (K2S) 
\ 

(Digital servo) 

. 
Electro- 
magnetic 

Breaker contactor 

AC power source 

Note 1) 

Note 2) 

Note 3) 

Note 4) 

Note 5) 

Note 6) 

Note 71 

Note 8) 

Tl 

A 

1 

2 

Digital 
AC servo 
amplifier 
for 2 axes 

5L 

6L 

7 L 

A06B-6058-H221 5 hf 
to H227 ( 
H229 to H23 1 

H251 to H253 
6 M 

7 M 

IK6 1 K;Note8) -_-_ 
T----- 

\ 

I I 
I I 
I I 

(Indicated thermostat 

signal part only) 

K4 

KS 

Machine side 

AC servo motor I 1 
L axis 

ad 
Detector 

AC servo motor 
M axis 

Emergency 
stop 

EMG 

d+ 100 VAC 19 

+1 O%, - 1’5% 

For cable Kl-K7 connection details, refer to Appendix 1 and 2. 
Use AC line filter (optional) *l when the effect of high-frequency 
noise on the power supply should be reduced. Several servo 

amplifiers can be connected for a single AC line filter within the AC 
line filter capacity. 

When the power breaker NB and electromagnetic contactor LC are turned 
ON, the servo amplifier is placed in Power-ON conditions. To prevent 

possible accidents, such as electric shocks, when touching the 
connections of servo amplifier and motor, etc., be sure to turn the 
NB or LC OFF in advance. 
A short bar is connected between the terminals T2-4 and T2-5 before 
shipment. This setting is to use the internal type regenerative 

discharge unit. 
When connecting the thermostat signal (Normally ON; OFF during 

detection) of a separate type regenerative discharge unit, or power 
transformer to T4, change the setting terminal Sl on the PCB to "L". 

When using the separate type regenerative discharge unit, set the 

terminal S2 to the "H" position on the PCB. Remove the short bar 

between the terminals T2-4 and T2-5. 
For the connection of the cable K2 when using the absolute pulse 
coder, refer to section VII-g. 
For cable K7 connection details, refer to section 7.1 of Appendix 2. 
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IX. FANUCAC SERVO AMPLIFIERS series (200VlNPUT FOR3AXES) 



1. GENERAL 

The AC servo amplifier for 3 axes (200 V input type) is used exclusively for 
driving AC servo motors. This servo amplifier has been developed so that a 
cabinet can be compactly designed when relatively small servo motors are used 
for a small machine tool. 
The AC servo amplifier (ZOO V input type for 3 axes) has the following features. . 
1) When 3-phase power supply for power is 200 V to 230 VAC, the unit can be 

connected directly without using any transformer. 
2) The unit for 3 axes is compactly designed. 

Special custom IC and the latest power module technology are fully employed, 
thus producing a high reliability with fewer parts and compact external 
profile. 
The circuit breaker, dynamic brake circuit, rectified power circuit and 
transistor for regenerative discharge circuit are all assembled into one 
unit, thereby facilitating the mounting and maintenance. 

3) The unit is constructed so that the heat sink can be externally cooled: 

the fin side of heat sink for power module can be cooled outside the 

cabinet. 
4) The unit is also designed with due consideration given to unit protection 

and detection of abnormalities, such as circuit breaker trip, overvoltage, 

low voltage, overcurrent and abnormal regenerative discharge circuit. 

5) This amplifier is only for a digital AC servo. 
The unit receives PWM signals obtained by a high-performance signal 

processor within NC, and drives an AC servo motor. Used in connection with 

the latest FANUC CNC, it assures high speed, high-precision servo 
performance. 

Note) When selecting the servo amplifier for a T series servo motor (hollow- 

shaft type motor), select the same servo amplifier as for the 

corresponding S series servo motor. The correspondence between the T 

series motors and S series motors regarding the servo amplifiers are as 

foLlows* 

Model OT/3000: Model OS/3000 
Model ST/2000: Model 5s 
Model 5T/3000: Model SS/3000 
Model lOT/2000: Model 10s 
Model lOT/3000: Model lOS/3000 

9-1 



2. CONFIGURATION 

Fig. 2 shows a sample configuration of NC system for 3-axis control. 

AC servo motor 

NC control AC servo amplifier 
unit for 3 axes 

I I I 
1 

I 

X axis 
Detector 

3-phase input power 

2OOVto23OV 

Fig. 2 Example of configuration 
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2.1 Types of Units and Specifications 

Table 2.1 Types of units and specifications 

Name 

Applicable motor 
(Notes 1, 2, and 3) Specifications Remark . 

N axis 

2-OSP 
l-OSP 
l-osP/3ooo 

OS 
5s 
10s 

os(/3ooo) 

OS 
5s 
10s 

os(/3ooo) 

OS 
5s 
10s 
os(/3ooo) 

M axis 

2-OSP 
l-OSP 

l-osP/3ooo 

Servo amplifier 2-OSP 
(Notes 8 and 9) I-OSP 

l-osP/3ooo 

2-OSP 
l-OSP 
l-osP/3ooo 

2-OSP 

l-OSP 
l-osP/3ooo 

A06B-60580H331 

AO6B-6058-H332 

AO6B-6058-H333 

2-OSP 
l-OSP 
l-osP/3ooo 

OS 

5s 
10s 

os(/3ooo) 

OS 
5s 
10s 
os(/3ooo) 

OS 
5s 
10s 
os(/3ooo) 

A06B-6058-H334 

A06B-6050-HO52 

I I 
Separate regenerative discharge unit (See 4.2.) 

(1on/4oow) 

AC line filter Type A: The sum of the rated 
(Note 5) outputs of the motors is 

5.4 kW or less. 

A81L-OOOl-0083#3C 

A81L-OOOl-OlOl#C 

I 

Type B: The sum of the rated 
outputs of the motors is 

10.5 kW or less. 

Type C: The sum of the rated 
outputs of the motors is 

23 kW or less. 

A81L-0001-0102 

A80L-0022-0005 I I Export power Capacity of type SAE: 2.2 kVA 
transformer 

Capacity of type SBE: 3.5 kVA ASOL-0024-0006 I I 

ICapacity of type SCE: 5 kVA A80L-0026-0003 I I 

A80L-0028-0001 I Capacity of type SDE: 7.5 kVA 

Adapter for 3-axis amplifiers (Note 6) A06B-60580K104 
I I 

A06B-60580K203 I I Input connector Solder type 
(Note 7) 

Crimp type A06B-60580K204 I I 
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Note 1) For the AC servo motor, apply the new models 2-OSP, 
osP/3ooo, OS, ss, 

l-OSP, l- 
and 10s (A06B-03130BXXX to A06B-03150BXXX) that 

have been designed to fit the 200-V input type amplifier. 
Note 2) The amplifier for model 2-0s is the same as that for model 2-OSP, and 

the amplifier for model l-OS is the same as that for model l-OSP. 
The descriptions of the amplifiers for models 29OSP and l-OSP are 
also applicable to the amplifiers for models 2-0s and l-OS, 
respectively. 

Note 3) When selecting the servo amplifier for a T series servo motor 
(hollow-shaft type motor), select the same servo amplifier as for the 
corresponding S series servo motor. The correspondence between the T 
series motors and S series motors regarding the servo amplifiers are 
as follows. 

Model OT/3000: Model OS/3000 

Model 5T/2000: Model 5s 

Model 5T/3000: Model 5S/3000 

Model lOT/2000: Model 10s 

Model lOT/3000: Model lOS/3OOO 

Note 4) The maximum continuous load which can be used with a single amplifier 

for 3 axes corresponds to continuous rating of Model 10s x 3. 
Note 5) It is used when the effect of the high frequency noise to the power 

source must be decreased. 
Note 6) This adapter is used when the unit is mounted on wall of the cabinet. 

Note 7) This input connector is used for the signal cable from the CNC to the 
servo amplifier. 

_ Note 8) Model 2-OSP is rated to operate at up to 3000 rpm, although it is not 

specifically designated as 2-OSP/3000. 
Note 9) Of the applicable motors, models OS, ZS, and 10s form a group, and 

model OS(/3000) is added to that group. 
Because model OS operates at both 3000 rpm and 2000 rpm, there is no 
distinction between a 3000-rpm motor and a 2000-rpm motor. However, 

the driving capacity of the amplifier varies depending on the 
operating speed of the motor. In the above table, model OS rated at 
l 3000 rpm is designated as OS(/3000) for the sake of convenience. 
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3. SPECIFICATIONS 

3.1 Specifications 
Refer to section VII-3.1. 

3.2 Protection and Error Detection Function 
Refer to section VII-3.2. 

4. AC LINE FlLTER AND SEPARATE TYPE REGENERATIVE DISCHARGE UNIT 

4.1 AC Line Filter (Option) 
Use the optional AC line filter to reduce the effect of high-frequency noise 

on the power source. For details of the AC line filter, see VII-4.1. 

4.2 Separate Type Regenerative Discharge Unit 
When servo amplifier A06B-6058-H331 - H334 are used, if the energy regenerated 
form the motor is large and exceeds the capacity of the servo amplifier built- 
in discharge unit, use a separate type regenerative discharge unit A06B-60500 
H052. When P or Q calculated in sections VII-4.2.1 and 4.2.2 is found for 
each axis and the unit is continuously used at 70 to 400 W total, use a 

separate type regenerative discharge unit. 
For details refer to section VII-4.2. 

5. POWER SOURCE 

5.1 Input Power Source 
The AC servo amplifier (200 V input type for 3 axes) employs 3-phase power 

supply for main circuit and single-phase power source for coil of electro- 

magnetic contactor for dynamic brake. For the specifications of each power 

source, see Table 3.1 of VII-3.1. 

5.2 Capacity of Power Source 
Refer to section VII-5.2.1. 

5.2.1 Capacity of three-phase power source 

Refer to section VII-5.2.1. 

5.2.2 Capacity of single-phase 100 VAC power source 

Table 5.2.2 Power source capacity for single-phase 100 V 

. 

Condition 

. 

Power source capacity of 
single-phase 100 VAC 

At continuously supplying power 50 VA 

At turning on the electro- 
magnetic contactor 

200 VA 

, 

5.3 Power Transformer 
Refer to section VII-5.3. 
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6. HEAT LOSS 

Refer to section VII-6. 

7. INSTALLATION CONDITION AND NOTES 

Refer to section VII-7. 

8. EXTERNAL DIMENSIONS 

(1) External dimensions of servo amplifier 

0’ 
- 

. 

A06B-6058+33x (x = 1 to 4) 

Panel for 
sjt mounting the unit 

--T7- 

(Note 1) 

TOP 

f 
Mounting 
direction 

Bottom 

: 
: 
: 
: 
: 
: 

Note 1) The rear of the heat sink gets hot. Do not mount parts on it. 

Note 2) Connection of T1 is as follows. 

Weight: 10 kg 
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Example of how to mount AO6B-60580H33x (x = 1 to 4) on the panel 

/ 
Panel 

Mounting 
direction (Hole) 

Dimensions for cutting the panel 

to mount A06B-605%H33x ix = 1 to 4) 

\ 
4-M5 

(2) External d' lmensions of regenerative discharge unit A06B-6058-HO52 

Refer to section VII-8-7). 
(3) External d* imensions of input connector 

Refer to section VII-8-8). 
(4) External d imensions of the AC line filter 

Refer to section VII-8 and VII-8-9)(a). 
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(5) External dimensions of adapter for 3-axes amplifier A06B-6058~1304 

Adapter bracket (2 PCS) c 

4-66 4-48 

4 0.0 

15.0 

IL 
* 

4 
220 MIN 

4 

t- 
205 

C 

I I Unit mounting bracket 

18 

9 

Unit mounting bracket (2 PCS) 

TOP 

i 

Mounting 
direction 

Bottom 

A06B-605%H331 to H334 w 
Example of adapter mountine 

9-8 



9 . CONNECTION 

9.1 Connection Diagram 

NC control unit 
(Digital servo) 

Electro- 
magnetic 

Breaker contactor 

A06B-60%H331 

AC power source 

In case of incremental pulse coder K2I (KX) 

r K2I (K2S) 

/ 

Machine side 

AC servo motor 
L axis 

AC servo motor 
M axis 

AC servo motor 
N axis 

K5 

Emergency 
stop 

E hl G 

b-- 100 VAC, 14 
+107&, -15% 

. K6 K7 
(Note 8) h-t ’ 

~------~-----* . , I I I 8 ; 

fkg!J$gq 
(Indicated thermostat 

signal part only) 

Note 1) For cable Kl-K7 connection details, refer to Appendix 1 and 2. 

Note 2) Use AC line filter (optional) -:;Cl when the effect of high-frequency 

noise on the power supply should be reduced. Several of servo 

amplifiers can be connected for a single AC line filter within the 
range of AC line filter capacity. 

Note 3) When the power breaker NB and electromagnetic contactor LC are turned 
ON, the servo amplifier is placed in Power-ON conditions. To prevent 

possible accidents, such as electric shocks, when touching the 

connections of servo amplifier and motor, etc., be sure to turn the 
NB or LC OFF in advance. 

Note 4) A short bar is connected between the terminals T2-4 and T2-5 before 
shipment. This setting is to use the internal type regenerative 
discharge unit. 

Note 5) When connecting the thermostat signal (Normally ON; OFF during 

detection) of a separate type regenerative discharge unit or power 
transformer to T4, change the setting terminal Sl on the PCB to "L". 

Note 6) When using the separate type regenerative discharge unit, set the 
terminal S2 to the "H*' position on the PCB. Remove the short bar 

between the terminals T2-4 and T2-5. 
Note 7) For the connection of the cable K2 when using the absolute pulse 

coder, refer to section VII-g. 
Note 8) For cable K7 connection details, refer to section 7.1 of Appendix 2. 
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X. LARGE-SCALE SERVO AMPLIFIER 



1. GENERAL 

The FANUC large-scale AC servo amplifier is exclusively for digital AC servo, 
developed mainly for large-scale machine 
scale AC motors models SOS, 6OS, and 205. 

tool and used to drive the large 

2. CONFIGURATION 

The 
the 

following parts are required to perform axis-control of machine tool using 

(1) 

FANUC large-scale AC servo motor and amplifier. 
NC control unit (for FANUC digital AC servo) 

(2) FANUC large-scale AC servo motor 

(3) FANUC large-scale AC servo amplifier 

(4) 
(5) 

Discharge resistor unit (for regenerative power discharge) 

(6) 
AC line filter (for reducing high-frequency noise from servo amplifier) 
AC reactor (for improving power factor of servo amplifier) 

The NC system configuration diagram for 2 control axes is shown in Fig. 2.1. 

Large-scale AC servo 
motor 

NC control 
unit X axis large-scale 

AC servo amplifier 

Single-phase 100 V I I 

(emergency stop signal) J 

. . 

AC reactor AC reactor 

I 
. * 

I P . 

AC line filter AC line filter 

I 0 
Three-phase input 
power supply 

~---W,~ __C~~ 

200/220/230VAC 
f t 

r -I 
I I 

+lO%, -15% ---i NB * Lc f 
50/60Hz 

I I I L ----- 9l L -- --- 4 

Note 1) NB: Breaker, fuse, etc. 
Note 2) LC: Electromagnetic contactor 

f . 

(for digital 
AC servo) 0 Y axis large-scale 

AC servo amplifier . 

I Detector 

Large-scale AC 
servo motor 

I 

I 

Fig. 2.1 NC system configuration example for 2 control axes 
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2.1 Types of Units and Specifications 

. 

Name Applications 

I 

Specified 

specifications 

Servo amplifier 

For model SOS A06B-60580H101 

. 
For models 6OS/7OS 1 A06B-60580H102 

Discharge resistor unit (Note 1) 
2kW or less 

1 unit/axis A06B-6058-H191 

AC line filter (Note 2) 1 piece/axis 

AC reactor (Note 3) 1 piece/axis A81L-0001-0063 l 
Input connector (for one axis) 

(Note 4) 

Soldering type AO6B-60580K205 

Crimp type AO6B-60580K206 
I I 

Spare fuse For PC boards AO6B-6058~K301 

For units A06B-60580K302 

Power supply transformer for 
For models 5OS/6OS A80L-0001-0127 

export (Note 5) 
For model 70s A80L-0001-0128 

c 

(Note 1) It is used to discharge regenerative power from the motor. 
(Note 2) Use it to reduce high-frequency noise influence to power supply. 
(Note 3) Use it to improve power factor. 
(Note 4) It is a connector used for the' signal cable from CNC connection to 

the input connector CNl of servo amplifier. 
(Note 5) The transformer should be installed outside the cabinet etc. 
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3. SPECIFICATIONS 

3.1 Specifications 

Table 3.1 Specifications 

Item 

Servo amplifier 

Applied motor model 

Rated output current (Note 1) 

Three-phase power supply 
for power 

Power supply 
capacity 

Single-phase power supply 
for emergency stop signal 

Power 

supply 

Power supply 
capacity 

I 
Main circuit/control system 

Current control value 

Alarm/protection function 

Ambient temperature range 

Specifications 

For model 50s For model 60s For model 70s 

50s 60s 70s 

67 Arms 77 Arms 118 Arms 

Voltage 200/220/230VAC 
Allowable voltage fluctuation +lO%, -15% 

Frequency 50/6OHz 
Allowable frequency fluctuation ?2Hz 
Number of phases 3 

16 WA 22 KVA 32 kVA 

Voltage 1OOVAC 
Allowable voltage fluctuation +lO%, -15% 
Frequency 5OHz 
Allowable frequency fluctuation +2Hz 

” 
OR 

Voltage AClOO/llOV AC 
Allowable voltage fluctuation +lO%, -15% 
Frequency 6OHz 
Allowable frequency fluctuation +-2Hz 

Inrush power 800 VA Rating 100 Va 

Sinusoidal wave PWM control by transistor 
bridge 

200 Ap 300 Ap 300 Ap 

*No fuse breaker (main circuit) 
*Excessive voltage *Shortage voltage 
*Excessive regenerative *Overheat 
*Abnormal current 

0°C to 55°C 

(Note 1) The current limit value (peak value) of output current is the current 

control value. The tolerance of rated value due to circuit time 
constant is approximately &S%. 
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4. AC LINE FILTER, AC REACTOR/DISCHARGE RESISTOR UNIT 

Use the AC line filter, AC reactor, and discharge resistor unit for each axis. 

Consult us separately if the power consumption of discharge resistor unit 
exceeds 2 kW. Refer to section VII-4.1. 

For selecting method of discharge resistor unit capacity, refer to section 
VII-4.2. 

5. POWER SOURCE 

See Table 3.1. 

6. HEAT LOSS 

In general, the heat build-up of servo amplifier depends on the use conditions 
and is greatly affected by the acceleration/deceleration frequency, 

acceleration/deceleration time constant, load inertia, cutting torque, and 

friction torque. 

. 

Product name Maximum heat loss (W) 

I Large-scale servo Control circuit side 200 
amplifier (Note 1) 

I 

Discharge side 505 600 

I I I 
I 

I 1 
I /6OS, 70s j 1000 

I 

I Discharge resistor unit (Note 2) 2000 
I 

AC line filter Maximum 100 

AC reactor Maximum 100 
c 

(Note 1) Maximum heat loss for rated output. 

(Note 2) It depends on the maximum power rating of discharge resistor unit. 
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7. INSTALLATION CONDITION AND NOTES 

7.1 installation Conditions 
Ambient temperature 0 - 55 degrees 

Humidity 95 % RT or less (no dew forming) 
‘CT-.1 

vibration 0.5 G or less 
Environment Not directly subject to cutting liquid, lubrication 

oil, or cutting dust 

7.2 Cautions 
1) The servo amplifier should be installed in the cabinet such as a power 

magnetic - - l- 1 - - I a-f- 
caolnec, 1~0 sealing is provided between the chassis and the heat 

sink. Thus, keep cutting liquid, lubrication oil, and cutting dust away 
from the heat sink with the air. 

2) Install the servo amplifier so that the printed board is protected from 

accidental contact and allocate sufficient space for maintenance. 

3) Do not allow wiring to approach the upper part and surrounding of discharge 
resistor unit. In addition, never install any object which may block 
evacuation of air from the discharge port. 

Provide approximately 100 mm space near the air intake port of fan motor of 
discharge resistor unit and never install any object which may block 

intake. 
If the cooling is not sufficient, the discharge resistor unit may be 

excessively overheated, thus resulting in a failure. 

4) It should be easily inspected, removed or installed on maintenance. 

5) Provide approximately 50 mm space above and below the servo amplifier for 
proper air flow form the heat build-up part and to ease wiring to the 

terminal block. 

6) The large-scale AC servo amplifier weights approximately 45 kg. Adequate 

support must be provided for installation. 

7) Separate the power line such as three-phase input power supply cable and 
motor power cable form the weak current signal cables such as motor 
detector cable for installation. Otherwise, malfunction may result due to 

noise, and could lead to intermittent failures. 

7.2.1 When amplifiers are housed in a closed type cabinet 

In the case of the closed type cabinet, the internal air temperature 

increases. Circulate the internal air so the ambient temperature of cabinet 

is uniform. Air speed should be approximately 1 to 2 m/set. Install by 

keeping the fan or blower air away from the unit. Otherwise, dust may be 

adhered on the unit surface, causing failure. 

7.2.2 When amplifiers are housed in an open-air ventilation cabinet 
1) Use an air filter for air intake port. 

2) Install the fan so that the amplifier is not directly subject to blower 
air. Otherwise, dust may be blown into the amp surface, leading to 

3) Cutting liquid mist or dust/dirt may enter from the air intake port, 
causing a failure. Also, be sure the air flow form the exhaust port is not 

blocked. 
4) Securely seal the cable entrance and door. 
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8. EXTERNAL DIMENSIONS 

I) External dimensions for servo amplifier models 5OS, 6OS, and 70s 

a 

0 a 

a 

0 

Printed-circuit board 

PC6 

8 
a 

I 

I 
I 
I 
I 
I 
I 
I 

Jpwara l 

f 

1 
I 
I 
I 
I 
I 

Installation 
direction l 

I 

A view 2. 

f=F! 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,p 

B view / --- 
--mm---w-----B 

-m-B- 
-- D---B 

-7 I MIOX40 

B view figure 

we-e-w we--_- 

HEAT 
SINK 

: 
+ Air Ai I 

3 VII 
FAN =!I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Air Al r 

VV 
zl 
3 ” / / : / I 

Weight: 45 Kg 
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2) Servo amplifier maintenance surface and area 

3) 

A view figure 

Printed-circuit board 

\ 

\ 

\ 

\ 

\ 
\ 

\ 
\ 

maintenance surface 

\ 
\ J \ \ 

Panel cut out for mounting servo amplifier 

580 

I 

I 
I 
I 

0 
0 

I 
a I 

I 
I 
I 
I 

I 2 
Unit external diameter I 

-f- 

rvo ___o__--o-7 

I p 

533 

Lo 
CY 

I 
I 

t 
I* 
P 
I 

u 
I 
I 
I 
I 
I 
I 
I 

Panel cut out 
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4) External dimension for discharge resistor 
unit 2kW (including screw hole dimensions 
diagram for mounting) 

I90 L 

I 
- 

7 aa aa 
AIR AIR 
OUT OUT I AIR 

OUT 
AIR 
OUT 

‘I 

I 

I 
I 
I 
1 
I 
I 
I 
I 
i 

I 
I 
I 
I I 
I 
I 
I 

J 

I 

b / 
i 

NAME 
PLATE \ , 

i 

0 
0 
w 

I II I 
I II I 
I II I 
I I II II ii 

I 
I 

I II II II I 
I II II II I 
I II II II I 
I II II II I 
i D A I1 11 D ii II 1 

M5 x 4 press nut 
* Both side surfaces 

6 (inside) \i 

AIR ‘U 
2 
0 
0 
-i 

FAN MOTOR FAN MOTOR 

----T-7 

/ 
FAN MOTOR IN 

---c_-m---w 

FAN MOTOR 27 I 

Upward 

-, 4 

0 
0 

I I Discharge resistor unit 

--i 

Mounting A06B-60580Hl91 
direction Weight: 11 kg 

Fix the discharge resistor unit with 
the MS x 4 x 2 (both side surfaces) 
press nuts at the side surfaces. 
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5) AC reactor external figure 

)M6~6 

-m 1 welding nuts 

-- lr-7 
I 

I A 
I 
I 

0 
m 

I v 
1 

6) AC 

! cv . - A= 

2 4 6 

1 3 5 

4 Mount the cover to the AC reactor. 

AC reactor A8lL-0001-0063 

Weight: 8kg 
line filter external figure 

2 4 6 

AC line filter (with terminal cover) 
A8lL-0001-0102 Weight: 3kg 
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7) External figure of export power supply transformer 

a> For models 50s and 60s (A80L-0001-0127) 

5678 1234 

. . 
2122 23 24 17 18 19 20 

3132 33 G 34 35 36 [=I 

‘q 

470 

\ 
\ 

\ 

A- , 
I 

LJ 

22oMAx [_13oh&x_ I - 
qtrnnr.4xr 

I 

Note) See item (c) to (e) for terminal external figure. 

A terminal: Terminal numbers l-24, 31-36, G 

C terminal: Terminal numbers 51, 52 

mr- _ ___~ _ I _ *- 

lnermoscars ’ 
operating 

point 

I 

160°C 

I Weight 1 Max. 220 kg ( 1-o 51 
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b) For model 70s (A80L-0001-0128) 

I I I I I 

21 22 23 24 17 18 19 20 gq 

Capacity 

Insulation 

Thermostat 
operating 
point 

Weight 

n I 

I 
l-l 18 

I ZZOMAX 113oMAx I 

I 
_ 

3 5oMcK 1 

Note 1) See items (e) to (e) for terminal external figure. 
A terminal: Terminal numbers l-24 
B terminal: Terminal numbers 31-36, G 
C terminal: Terminal numbers 51, 52 

Note 2) Wiring diagram is the same as that of 

A80L-0001-0127. 

H type 

160°C 

Max. 340 kg 

10-11 



c) A terminal (rating 660V400A) 

144_5+omg w 0 

124 +o.s 
c 

\ 5MxlZL 

d) B terminal (rating 660V - ZOOA) 

187k0.8 

165.3**a5 L= cl 

A-A’ sectional 
diagram 

A’ /\ 2-9 @hole 

A-A. sectional 
diagram 
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e) C terminal (rating 660V - 20A) 

\ M4 screw 

M4 screw 

-_- 
-L- 

~ 

B-w 

--- J-- 
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9 l CONNECTION 

91 . Connection Diagram 

K8 

NC 
Machine side 

control unit 

Electromagnetic Note 5 

Connector 
CNl 

AC power supply 
three-phase 200-230 V, 
+ 1 O%, - 1 S%, 
50/60 Hz 

Breaker contact 

Note 1) See each NC connecting manual for details on cable Kl connection. 
Note 2) See Appendix 1 and 2 for details on connection of cables K2 - K8. 
Note 3) Connect the power supply transformer between the electromagnetic 

contactor LC and AC servo amplifier in the case of AC power supply 

voltage other than 200 - 230 V. The AC line filter can be removed 

when the isolation transformer is used. However, use the AC line 

filter if the isolation transformer is an auto transformer. 

Note 4) The AC line filter is used to reduce influence of high-frequency 
noise to the power supply. The AC reactor is used for improving 

power factor. Always use both of them. 

Note 5) When the power supply breaker NB and electromagnetic contactor LC are 
turned on, the servo amplifier is turned on. At this time, the LED 

(DC) in the servo amplifier lights up. Also, the LED +5V on the 

printed-circuit board also lights up. Always turn off the NB and LC 

and then the LED (DC) before starting operation when touching the 
servo amplifier and motor connection parts, The LED (DC) indicates 

the voltage (remaining voltage) of electrolytic capacitor at the DC 

link part. Also, a high voltage is applied to one part of printed- 

circuit board. 
Note 6) Always remove the short-circuit bar between the servo amplifier 

terminal bases T2(4) - T2(5) when connecting the discharge resistance 

unit. At the same time, set the setting terminal S2 of printed- 

circuit board to the 2 position. 
Note 7) Always set the setting terminal Sl of printed-circuit board to the L 

position when wiring to the terminal bases T4(1) - T4(2) of servo 
amplifier printed-circuit board. 
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Xl. FANUC AC SERVO AMPLIFIER L series 



1. GENERAL 

The L series AC servo amplifier has been specially designed and developed for 
high speed positioning driving the L series AC servo motor. The features are 
as 

1> 
2) 

3) 

4) 

5) 

follows. 

Transistor PWM system assures smooth drive and excellent response. 
Excellent acceleration/deceleration characteristic is obtained by adequate 
maximum control current. 
Exclusive custom TC and the latest power module technique have realized high 
reliability with reduced number of parts. 

The machine tools and AC servo motors are fully protected with fault 

detection of trip of no-fuse breaker, overcurrent alarm, abnormal velocity 
feedback, unusual high voltage, unusual circuit operation, etc. 

The rectifier power circuit, dynamic brake circuit, regenerative discharge 

circuit (Note 11, and no-fuse- breaker are assembled with the PWM amplifier 
circuit to realize a compact one-side maintenance structure featuring easy 

installation and maintenance. 

Note I) For applications having large regenerative discharge energy, separate 

regenerative discharge unit must be used. For details refer to 
section 4.3. 



2. CONFIGURATION 

Fig. 2 shows are example of the configuration of the AC servo amplifier in a 
2-axis control NC system. 

AC servo motor 
, l 

X-axis 
AC servo 

X axis 

NC control unit 

amplifier 

I I n 7. ayic i 

III II Z-axis I I / \ 
- Y‘LA” 

I III Yl AC servo 

3-phase input 
power source 

* 
Power transformer 

l 

* This figure indicates an example when two axes employ one 
power transformer in common. 

Fig. 2 Example of configuration 
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2.1 Types of Units and Specifications 

Table 2.1 (a) Types of units and specifications 

Name 

Servo amplifier 

Power transformer 

Separate type 
regenerative 

discharge unit 

Input connector 

(Note 3) 

Spare part A 

Note 1) This unit 

Applicable motor Specifications 

Model OL / AO6B-6057~H401 1 

Model 5L, 6L A06B-6057sH402 

Model 7L, 1OL A06B-60570H403 

Transformer AAE (1.5 kVA) A8OL-0001-0453 

Common to 

200 - 550v 
Transformer ABE (3.5 kVA) A80L-0001-0454 

Transformer ACE (5 kVA) A80L-0001-0455 

Transformer MH (6.5 kVA) A80L-0001-0421 

Option for 5L, 6L (Note 1) A06B-60500HO50 

For 7L, specify one unit per amplifier / AO6B-60500HO53 1 

For lOL, specify one unit per amplifier AO6B-60500HO54 
I 

For 7L, 1OL (one unit for 2 axes) 

(Note 2) 
A06B-60420HO53 

Soldering type A06B-60570KlOO 

Crimp type AO6B-60570KlO3 

Fuse for PCB AO6B-60570KlOl I 

is used when the regenerated energy is 100 to 400 W for 
A06B-60570H402. 

Note 2) This unit can be used instead of two units (HO53 or H054) when two 

motors (model 7L or 1OL). 
Note 3) The input connector is used for the signal cable from CNC connection 

connected to the velocity control unit, and it comprises the 
following parts. 
One set of the input connector is required for each axis. 
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Table 2,1(b) shows parts included input connector (soldering type). 
Table 2.1(c) shows parts included input connector (crimp type). 

Table 2.1( b) Parts included input connector (soldering type) 

Name Model Specifications 

Connector and cover ( I 1 CNl / MR-ZOLFH * / A63L-OOOl-0134/02 

I Housing 1 1 / CN2 1 SMS6PW-5 ** 1 A63L-OOOl-0202/6W 

I Pin 1 5 ( CN2 1 RC16MrSCT3** j A63L-0001-0226 

* Manufacturer: HONDA Tsushin Co., Ltd. 
** Manufacturer: Nihon Burndy Co., Ltd. 

Table 2.1(c) Parts included input connector (crimp type) 

Name 1 Qtr I Use I Model Specifications 

Connector and cover MR-2OL, MRP-2OFOl * A63L-OOOl-0134122 I 

Contact 1 20 1 CNl 1 MRP-F112 * 1 A63L-OOOl-Ol35/F112~ 

Housing 1 1 / CN2 / SMS6PW-5 ** 1 A63L-OOOl-0202/6W 1 

Pin j 5 / CN2 1 RC16M-S23A ** j A63L-OOOl-O127/S23A] 

5: Manufacturer: HONDA Tsushin Co., Ltd. 
:k* Manufacturer: Nihon Burndy Co., Ltd. 
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3. SPECIFICATIONS 

3.1 Specifications 

Table 3.1 Specifications 

Item Specifications 

Applicable motor model OL SL, 6L 7L, 1OL I 

Rated output current (peak value) (Note 1) 
1lA 26A 42A 

Common to all use 3-phase 200/220/230/240/380/415/460/480/550 VAC 

I 

1 Transformer Allowable voltage i 

Input input fluctuation 
+lO%, -15% 

power 1 

supply ( 

I 
1 

1 Allowable frequency / t2 Hz I 

100 VAC 
! 50 Hz + 2 Hz, 100 VAC +10/n15%, 

60 Hz 2 2 Hz, 100 to 110 VAC +10/n15% 

Main circuit system Transistor bridge 

Control system Since wave PWM control 

Current limit value (Note 2) 40 A 80 A 100 A 

Alarm, protective function . Circuit breaker 

. Overvoltage . Low voltage 

. Over regeneration 

. Circuit abnormality detection 

Ambient temperature range o"c to +55OC 

Note 1) The rated output is guaranteed at rated input voltage. If the input 

voltage fluctuates, the rated current is not always guaranteed, even if 
the input voltage fluctuation is within the allowable fluctuation range. 

Note 2) The current limit value is the preset standard value. The deviation of 

the operating value due to the circuit constants is about +IO%. - 

3.2 Protection and Error Detection Function 
Refer to section VII-3.2. 
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4. POWER TRANSFORMER AND SEPARATE TYPE REGENERATIVE DISCHARGE UNIT 

The power transformer should be selected according to the models and load 
conditions of the AC servo motors employed. The power transformer is provided 
with secondary output terminals so that 2 axes or 3 axes can share each power 
transformer within the continuous output rating. 
For connections, refer to section 9. 

4.1 Number of Axes and Power Transformer 

No. of axes No. of power transformers 

2 axes l- 2 units 

3 axes 1 - 3 units 

4 axes 2- 4 units 

4.2 Motors and Power Transformer 

1st axes 2nd axis 3rd axis 
Name of 

transformer 
Remarks 

OL OL, 5L AAE (1.5 kVA) Use output terminals 
31, 32 and 33 

OL, SL OL, 5L OL, SL ABE (3.5 kVA) 

OL, 5L OL, 5L 6L 

6L 6L 

7L 

6L 6L 6L ACE (5 kVA) 

OL, 5L, 6L 7L 

OL, 5L, 6L, 7L 7L MH (6.5 kVA) 

1OL 

Select the transformer according to the motor used, load condition, usage 
condition, etc. Refer to the servo motor selection data sheet described in 
section I-4 and section 1X-2, 



4.3 Separate Type Discharge Unit 
When the energy being regenerated from motor is large, separate discharge unit 
is required. To use the servo amplifier for model 7L or 1OL the separate type 

regenerative discharge unit is required. 

4.3.1 Horizontal move axis 

The regenerative discharge unit is required when a motor is used continuously at 
P equals 100 to 400. 

x (5.37 x 10-d JVm2 - 5.13 x 10-S taVmTL) . . . . . . . . ..******e..... (1) 

In the equation (l), 
F: Rapid traverse acceleration/deceleration frequency (set/time) 

(Note: When not designated specially, the frequency is approx. 5 

set/time.) 

J = Jm + JL 
Jm: Rotor inertia of motor (kg"cmosec2) 

JL: Motor axis conversion inertia of load (kg"cmosec2) 

Vm: Number of motor revolutions at rapid traverse (rpm) 

ta: Rapid traverse acceleration/deceleration time (set) 

TL: Machine friction torque (Motor-axis conversion) (kgvm) 

43.2 Vertical move axis 

The regenerative discharge unit is required when a motor is used continuously at 

R equals 100 to 400. 

R= P+Q 
P: Given in equation (1) 

Q = 1.026 x 10-Z ThVm x-j-&- l oo*ee~eo~eeeo**ee**o~~*~e~~~~eee*ee~e~~~e (2) 

In the equation (2), 
Th: Torque which is supported upward by motor at lowering in rapid traverse 

(kg.cm) 
Vm: Number of motor revolutions at rapid traverse (rpm) 
D: Operation duty of rapid traverse lowering direction (%) 
(Note: D < 50) = 

Note) If value P of equation (1) or value Q of equation (2) exceeds 400 (W), 

contact FANUC. 
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5. POWER SOURCE 

5.1 Input Power Source 
The AC servo amplifier employs a 3-phase power source for main circuit and a 
single-phase 100 V power source for coils of the dynamic brake electromagnetic 
contactor (electromagnetic contactor and radiator cooling fan for models 7L and 

1OL). 

5.1 .I Three-phase power source 

a) Primary side tap voltage of power transformer 

. 
Power 

transformer 
No. of phases Voltage Frequency 

For all the 
countries 3 phases 

200, 220, 230, 240, 380, 415, 
460, 480, 550 VAC +lO%, -15% 50/60 Hz + 2 Hz 

L 
l 

Note) If a 200, 220, 415, 440, or 480 V input power source is employed by using 

a transformer HM, select the primary voltage of the transformer as shown 

below. 

b) Power transformer and fuses on primary side 

. 
Input voltage 415 v 440 v 480 V 

Transformer primary voltage setting 420 V 420 V 460 V 

Power 
Utsunomiya Fuji Electric 

voltage 
Transformer Electric Co., Ltd. Co., Ltd. 
capacity (kVA) PC type (A) FCF type (A) 

1.5 15 20 

3.5 30 30 

200 V 
to 5 30 30 

220 V 
10 40 40 

15 50 50 

1.5 10 10 

2.5 10 15 
380 V 

to 5 15 15 
440 v 

10 25 30 

15 30 30 
\ 
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Power 
Utsunomiya Fuji Electric 

voltage 
Transformer Electric Co., Ltd. Co., Ltd. 
capacity (kVA) JG type (A) Plug type (A) 

1.5 10 10 

2.5 10 15 
480 v 

to 5 15 20 
550 v 

10 20 30 

15 25 30 

51.2 Single-phase 100 VAC power source 

\ 

Nominal voltage 100 VAC 

No. of phases 

Frequency 

Single-phase 

50 Hz + 2 Hz 60 Hz + 2 Hz - 

Voltage 
100 VAC 100 - 110 VAC 

+lO%, -15% +lO%, -15% 

OL, SL, 6L 
20 VA: Continuous 

90 VA: At turning on the contactor 

Capacity 1 

7L, 1OL 
50 VA: Continuous 

110 VA: At turning on the contactor 
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5.2 Capacity of Three-phase Power Source 
The capacity of the power source should be as specified in table below as the 

continuous rated output of motor. When the AC servo motor is rapidly 

accelerated, power of about twice the continuous rated value may be needed 

momentarily. Accordingly, use the power source suitable for acceleration. 

I I 
Motor ) Power capacity per motor 

I OL 1 kVA 

5L 1.5 kVA 
c 

6L 2.4 kVA 

I 7L 5 kVA 

1OL 10 kVA 

Calculation method of power source capacity 
The 'power capacity for using two or more motors can be obtained by adding the 
power capacity per motor, respectively. 
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6. HEAT LOSS 

Motor mode1 
Maximum power dissipation Maximum power dissipation 

of servo amplifier of power transformer 

OL 90 w 60 w 

5L 110 w 90 w 

6L 180 W 120 w 

7L 360 W 150 w 

10 L 500 w 250 W 

For thermal design of cabinets which accommodate the servo amplifier and servo 
transformer, it may be a general rule that the power dissipation quantity is 
about 50% of the maximum power dissipation value taking the servo motor load 
into consideration. 
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7. INSTALLATION CONDITION AND NOTES 

7.1 Installation Condition 

Ambient temperature: O°C - +55'C 
Humidity : 95% RH or less (no dew condensation) 
Vibration : 0.5 G or less 
Atmosphere: The unit should not be exposed directly mthe splash Of cutting 

oil, lubricant or cutting chips. * 

Note) When the servo amplifier A06B-60570H403 is used for-model 1OL. The rated 
output current decreases by a ratio of 2%/"C in the ambient temperature of 
45°C or more. 

7.2 Cautions on Installation and Housing 
The servo amplifier is designed to be mounted in a cabinet. Be careful with 

the following items when designing the cabinet. 

7.2.1 Housed in closed type cabinet 

In the closed type cabinet, the internal air temperature generally increases. 

Circulate the internal air so that the ambient temperature of these unit 

becomes even. The air speed should be about 1 to 2 m/set. Do not blow the 

fan or blower air directly on these units, otherwise dust may cling to the 

surfaces of these units and trouble may result. 

7.2.2 Housed in open air ventilation type cabinet 

1) Use an air filter at the open air inlet. 
2) Do not blow the fan or blower air directly on these units, otherwise dust 

may cling to the surfaces of these units, and trouble may result. 

3) Ingress of mist of the cutting oil or dust form the air inlet, if any, may 
cause trouble. Be careful with the air flow at outlet side so it is not 

blocked. 
4) Securely seal the cable entrance, door, and other openings. 

7.2.3 Mounting position and other cautions 

1) Mount the units so they are easy to check, remove, and mount during 
maintenance. 

2) Keep a space of more than 50 mm above and below the velocity control unit, 

so that the air for the heat sink smoothly flows to the upper side and 
wiring can be done to the terminal boards on the lower side. 
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15 mm min. 
or over 

15 mm min. 15 mm min. 

Servo 
amplifier 

Servo 
amplifier 

min. 

I+ / 50mm min. 

Fig. 72.3 Mounting space of servo amplifier 

3) Precaution should be taken to separate of cables for power line and signal 
line, ground frame of the servo amplifier and transformer, and a protect 
against noises. 
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8. EXTERNAL DIMENSIONS 

1) External dimensions of servo amplifier A06B-60570H401, H402 for models OL, 5L 
and 6L 

2-ellipse 6 x 8 b 240 MIN 4 

PCB 

L 

G(Groundterm 

2-ellipse notch 
6-13 

Weight: About 1Okg 

8 230 

c 

TOP 

I 

Mounting 
direction 

Bottom 
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2) External dimensions of servo 

IOL 
amplifier (A06B-60570H403) for models 7L and 

Terminal board, 

(T2) (Screw M3.5) 

Connector 

(CNl) - 

Terminal board 
(Tl) (Screw M4) \ 

2-ellipse 6 x 8 

PCB 

I 
I d II I 
I 
I 

I / 

&XVFV~~,Z) _ 4 
2-ellipse notch 

I__ 

2 

f 
Mounting 

16OMAx _ (To the surface of PCB) 

1 Top 

I 

Mounting 
direction 

1; 
Bottom 

I 

position 

(Includes screws on the side) 

Weight: About 16kg 
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3) Power transformer 

275 max 175 max 

Power 

transformer 
Weight 

AAE 
About 

20 kg 

ABE 
About 

30 kg 

ACE 
About 

36 kg 

28 10 265 

Connection diagram of power 
transformer AAE 

Te 

PO 

Terminal layout of power 
transformer AAE 

185V _ lo 55Ov 

480v 

2%z- 30 

40 415/24OV 

50 230V 

60 
380/22OV 

7e 

32 
1 
2 
3 
4 
9 
10 
11 
12 
17 
18 
19 

l 20* 

33 

34 
8 

9 

10 

11 

12 
13 

14 

15 

550v o 
35 

480V 

460V 36 

41 

42 

43 

44 

45 

46 

47 

48 

49 

550v 

I 

I 18V - 

16 

17 

18 

19 

20 

21 

22 

23 

24 
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Connection diagram of power 
transformer ABE or ACE 

Terminal layout of power 
transformer ABE or ACE 

31 R 32 
185V 

LZ 31 34 

185V 

-c 

32 

35 

185V 

I 

33 

36 

8 
A 
Y 

10 

11 

12 

13 

14 

15 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

18V 
41 

42 
43 

44 

45 

46 

47 

48 

49 

16 

17 

18 

19 

20 

21 

22 

23 

51 

52 

24 

Power transformer ABE, ACE 
connection 

Terminal of power transformer 
ABE, ACE 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

185V 
31 

34 

32 

35 
8 
9 

10 33 

36 

0 G -+ 18V 
41 

42 

43 

44 

45 

46 

47 

48 

49 

16 

17 

18 

19 

20 

21 

22 

23 

550v 

? 480V 

’ 460V 

415/24OV 

230V 

380/22OV 

zoov 

51 

52 

24 
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Power transformer MH 

connection 

550v c 185V 

Terminal of power 

transformer MH 

31 

32 

10 
11 
12 

13 

I 
I 
I 
I 
I 
I 
I 
I 

h 550v I 
9 I 

I 
I 
I 

I 
I 
I 
I 
I 

_ 550v 1 

I 
I 
I 

I 
I 
I 
I 
I 
I 

Go-----+ 

14 

15 
16 

17 

18 
19 

20 
21 

22 

23 

24 

34 

35 

36 

38 

39 

40 

41 

42 

43 
44 
45 

46 
47 

48 

49 
51 

52 

4) Separate type regenerative discharge unit 
a) Regenerative discharge unit A06B-60500HO50 (AO6B-60500C050) 

Terminal board T3 

Screw M4 
Terminal width 9 max 

TOP 

i 

Mounting 
direction 

Bottom 

or 

Mounting 
direction 

2-7 dia. 4 

Weight: About 2kg 
Units: mm 

Bottom 
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b) Regenerative discharge unit A06B-60500HO53 (A06B-60500C053) 

Terminal board T3 Screw M4 

/ 

Terminal width 9 max. 

125 c 

0 
m 

0 
co ---I 

I 

I 
-o- 

/ -o- 

-o- 

w-o- 

I 000000 
000000 

“,:::o”o” 
0000000000 
0000000000 
0000000000 
0000000000 
0000000000 

(Includes screws on the side) 

4-M4 

Weight: 2.5kg 
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c) Mounting regenerative discharge unit A06B-6050-HO53 (A06B-60504053) 

Mounting method 1 

4-M4 

Mounting flange 

0 

0 I 

Mounting method 2 

Mounting screws I 
Mounting flange 

Note) The mounting flange is not provided. 

Mounting 
, direction 

Bottom 

Weight: 2.5kg 
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d) Regenerative discharge unit AO6B-60500HO54 (A06B-60500C054) 

Terminal board T3 Screw M4 

Terminal width 9 max. 

/=‘- 

137.5 137.5 
3-68 

294 

68 160 

I O- / 

--0 v - 

000000 
0000000000 
0000000000 
0000000000 
0000000000 
0000000000 

I I I 

296 _= c 

I 306 I 

8-M4 

2 

-..- 

- -.- 

0 
CQ 
0-2 

-..- 

cmggg ---- 

000000 
000000 
000000 
00 00 00 
000000 

“o:o”E: u 1 

(Includes screws on the side) 

Weight: 5kg 
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e) Mounting regenerative discharge unit AO6B-60500HO54 (A06B-60509C054) 

Mounting method 1 

Mountin 
screw 

____-_- / 
__-_---_---- -mm-- 

0 

0 
_-c-L------ 

0 
& 

0 000000 
000000 

“,:::z 
0000000000 
0000000000 
0000000000 
0000000000 
ooooooocoo 

I I I 

Mounting 
screw 

Mounting method 2 

rT 
______---____________--_ 

B) 0 0 

0 

0 

0 
:::::: 

ooooo< 
‘--~---------.oooooc 

oooooooooc 
oooooooooc 
oooooooooc 
oooooooooc 
OOOOOOOGO~ 

8-M4 

9 

I\ 
Mounting 
flange 

3-@8 

Mounting 
flange 

C 

ting 
ion 

Note) The mounting flange is not provided. 

Weight: 5kg 
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5) Input connector 

a) Connector CNl 

I-- 22.34 

Connector 

2.8~5 Cover 

Specifications No. of 

Name (Connector Name of maker 
connectors 

Applicable 

cable Remarks 
maker's model) employed 

per axis 
2 

Connector 
MR-ZOLFH 

Honda Tsushin 
(with cover) Kogyo co. 

1 0.18 - 0.3 CNl 
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b) Connector CN2 

Cable plug 

H 5.08 

38max. 1 

48max. 

Cable contact 

Crimp style type 

. 
Soldering type 

. 

Outer Peel-off 
Applicable diameter length 

cable of of 

2 
sheathing sheathing 

mm mm 

0.75 
(30/0.18) 

2.80 max 7.2 

Name 

Specifications 

(Connector Name of maker 
No. of connectors 

maker's model) 
employed per axis 

Remarks 

Cable plug SMSGPW-5 1 

Crimp . 
RClGM-23 

For crimping tool, 

style type etc., contact the 

Contact 
Nihon Bumdy 

5 connector maker. 

Soldering 
co. 

RClGM-SCT3 
type 

L 
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9. CONNECTION 

9.1 Connection Diagram 

K2I (K2S) 

AC 
power 
source, 

34) 

. 
Tl 

NC control unit 

/ 

Kl 

I 

A 

Servo amplifier 1 

2 

CNl 3 7 

4 3 

5 \ 

6 \ 

CN2 7 \ 

I m-3 
8y +T- I K8 

I 4 ;&6 

i 

Terminal screw M4 / 

(TSS-S4) 

K4 

K5 

Machine I 
Servo motor 

Liv Detector 

Emergency 

100 VAC 
+1 O%, 
-15%, 

19 

Note 1) For cable connection details, refer to Appendix 1 and 2. 
Note 2) When using the separate type regenerative discharge unit for models 

5L and 6L remove the jumper between terminals of T2(4) and T2(5). 
Note 3) For models 7L and 1OL the separate type regenerative discharge unit 

is used. 
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9.2 Power Transformer Connections 
a) Primary connections 

For the connecting positions of power cable U, V, W and connection 

between terminals, refer to Tables 9.2(a) or (b) according to the input 

voltage. 

Table 9.2(a) Power transformers AAE, ABE, ACE (Common to all use) 

Connection of transformer primary terminal 
Power voltage Connection 

Connection of power Jumper between type 
cable U, V, W transformer terminals 

200 v u-7, v-15, w-23 8-15, 16-23, 24-7 

220 v U-6, V-14, W-22 8-14, 16-22, 24-6 
Delta 

230 V u-5, v-13, w-21 8-13, 16-21, 24-5 connection 

240 V u-4, v-12, w-20 8-12, 16-20, 24-4 ' 

Delta connection 

380 V U-6, V-14, W-22 

415 v u-4, v-12, w-20 

1 
’ 

8-16, 16-24 

460 V u-3, v-11, w-19 
Star- 

(8&24) 
connection 

480 V U-2, V-10, W-18 

550 v U-l, VA 9, w-17 

Star connection 
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Table 9.2(b) Power transformer MH (Common to all use) 

Connection of transformer primary terminal 

Power voltage ! Connect ion 

Connection of power Jumper between type 
cable U, V, W transformer terminals 

200 V U-8, V-16, W-24 

220 V U-7, V-15, w-23 

230 V 
U-6, V-14, W-22 

240 V 

380 V 

420 V 

460 V 

480 V 

u-4, v-12, w-20 j Not connected 
Star 

connection 

u-3, v-11, w-19 

U-2, V-10, W-18 

550 v U-l, v- 9, w-17 

Star connection 

b) Secondary connections 
For power transformers, AAE 

31 

32 

33 

34 

35 

36 

41 

42 

43 

185V 

185V 

185V 

120v 

12ov 

120v 

18V 

1 T 18V 

To Tl(A),(1),(2)of 
lst,2nd and 3rd 
axes 

To CNXl), (2), (3) 
of the 1st axis 

1-0 CW1), W, (3) 
of the 2nd axis 

To CWl), (21, (3) 
of the 3rd axis 

51 

52. 

To CN2(4), (5) of 
the 1st axis 

For power transformers ABE, ACE, MH 

Trans- 
former 

ABE 
ACE 

t 185V 

32 

33 

To TNA), (11, (21 of 
the 1st axis 

34 

35 

36 

41 

4% 

43 

185V 

185V 

18V 

ov 

18V 

1-0 ‘WA), W, (2) of 
the 2nd and 3rd’axis 

to CN2 U), (3, (3) 
of the 1st axis 

45 

46 

To CN2U 1, (2), (3) 
of the 2nd axis 

To CNW), (21, (3) 
of the 3rd axis 

51 

52 

To CN2(4), (5) of 
the 1st axis 
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Xii. FANUC AC SERVO AMPLIFIER S series (185 V INPUT) 



1. GENERAL 

The S series servo amplifier (185 V input type) has been specially designed 
and developed for machine tools and industrial robots as the drive unit for S 
series (185 V input) AC servo motor. The features are as follows. 

1) Transistor PWM system assures smooth drive and excellent response. 
2) Excellent acceleration/deceleration characteristic is obtained by adequate 

maximum control current. 
3) Exclusive custom IC and the latest power module technique have realized high 

reliability with reduced number of parts. 

4) The machine tools and AC servo motors are fully protected with fault 

detection type of no-fuse breaker, overcurrent alarm, abnormal velocity 
feedback, unusual high voltage, unusual circuit operation, etc. 

5) The rectifier power circuit, 
circuit (Note l), and no-fuse 
circuit to realize a compact 
installation and maintenance. 

Note 1) For applications having 

regenerative discharge 

section 4.3. 

dynamic brake circuit, regenerative discharge 

breaker are assembled with the PWM amplifier 
one-side maintenance structure featuring easy 

large regenerative discharge energy, separate 
unit is available. For details refer to 
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2. CONFIGURATION 

2.1 Configuration Example 
1) In case of model 5-O 
Fig. 2.1(a) and (b) show example of the structure of the AC servo unit in a 
two-controlled axes NC system. 

AC servo motor 

c * 

X-axis 
AC servo 
amplifier 

NC control unit 

AC servo 

--Line driver circuit'. 

L 

Single-phase input 
Line driver circuit -. .I 

power supply 

(ZOO VAC common 

with MMC open/close) 

Single-phase input 

power supply 

L 

* This figure indicates an example when two axes employ one 

power transformer in common. 

Fig. 2.1(a) Example of configuration (model 5-O) 
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2) In case of models 30/2000 and 40 

When the regenerative energy is large due to 
type regenerative discharge unit is required. 

NC control unit 

the load condition the separate 

AC servo motor 

X-axis 
AC servo 
amplifier 

. 

Z-axis 
AC servo 
amplifier 

I 

3-phase input 

. 9 

* 
I 

Power trarisformer , 
. 

power supply 

* This figure indicates an example when two axes employ one 
power transformer in common: 

Fig. 2.1(b) Example of configuration (models 30/2000 and 40) 
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2.2 Types of Units and Specifications 

Table 2.2(a) Type of units and specifications 

Name I Applicable motor I Specifications I 

1 Model 5-O 1 A06B-6057-HO01 1 

Servo amplifier 1 Model 30/2000 ( A06B-60570HO07 1 

I Model 40 1 A06B-60570HO08 1 

I Transformer for 5-O 1 A80L-0010-0041 / 

Power transformer Common to 
200 - 550 v , 

Transformer ACE (5 kVA) A06B-60500HO23 

I Transformer MH (6.5 kVA) 1 A06B-60470H224 1 

Line driver 
circuit 

Model 5-O A16801700-0130 

Separate regenerative discharge unit (Note 1) 1 A06B-60500HO50 1 

Input connector Soldering type A06B-60570KlOO 
for servo 
amplifier (Note 2) Crimp type AO6B-60570K103 

Input connector 1 Soldering type 1 AO6B-6057~K105 
for line driver 
circuit (Note 3) 1 Crimp type 1 A06B-60570K106 

Spare part A 

Fuse for PCB (for models 30/2000 and 

40) 
AO6B-60570KlOl v 

Fuse for PCB (for model 5-O) 1 A06B-60570K102 1 

Note 1) The unit (AOBB-6057-H007) for model 30/2OOO normally needs the separate 

regenerative discharge unit. 
Note 2) The input connector for servo amplifier is used fdr the cable connected 

to the servo amplifier, and it comprises the following parts. 
One set of the input connector is required for each axis. 

Note 3) The input connector for line driver circuit is used for the cable 
connected to the line driver circuit for model 5-O. One set of the 

input connector is required for each axis. 
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Table 2.2(b) shows parts included input connector for servo ampl_ifier (soldering 

type). 
Table 2.2(c) shows parts included input connector for servo amplifier (crimp 

type). 

Table 2.2(b) Parts included input connector for servo amplifier (soldering type) 

Name Qty Use Model FANUC specifications 

Connector and cover 1 CNl MR-20LFH * A63L-OOOl-0134102 

Housing 1 CN2 SMS6PWr5 ** A63L-OOOl-0202/6W 

Pin 5 CN2 RClGMrSCT3** A63L-0001-0226 
t 1 A 

* Manufacturer: HONDA Tsushin Co., Ltd. 
** Manufacturer: Nihon Burndy Co., Ltd. 

Table 2.2(c) Parts included input connector for servo amplifier (crimp type) 

Name / Q~Y / Use 1 Model FANUC specifications 

Connector and cover 1 1 1 CNl IMR-ZOL, MRPr20FOl * / A63L-OOOl-0134/22 

Contact ) 20 / CNl IMRP-F112 * j A63L-OOOl-0135/F112 

Housing 1 1 / CN2 1 SMS6PW-5 ** 1 A63L-OOOl-0202/6W 

Pin 1 5 / CN2 1 RCl6M-S23A ** / A63L-OOOl-0127/S23A 

* Manufacturer: HONDA Tsushin Co., Ltd. 
+:+: Manufacturer: Nihon Burndy Co., Ltd. 
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Table 2.2(d) shows parts included input connector for line dirver circuit 

(soldering type) 
Table 2.2(e) shows parts included input connector for line driver circuit (crimp 

type). 

Table 2.2(d) Parts included input connector for line driver circuit (soldering type) 

Name / Q~Y 1 Use 1 Model FANUC specifications 

Connector and cover / 1 1 CN2 / MR-20 LWMH * 1 A63L-OOOl-0134/15 

Connector and cover 1 CNl MR-20 LWFH * A63L-OOOl-0134/05 
, 

Table 2.2(e) Parts included input connector for line driver circuit (crimp type) 

Name 

, 

Q~Y Use Model FANUC specifications 

I 

Connector and cover 1 CN2 MR-2OL, MRP-20M01 * i A63L-OOOl-0134/35 

Connector and cover 1 CNl MR-2OL, MRP-2OFOl * A63L-OOOI-0134/25 

Contact 20 CN2 MRP-Ml12 .* A63L-OOOl-0135/M112 

Contact I20 1 CNl I-MRP-F112 * 1 A63L-OOOl-O~35/F112~ 

* Manufacturer: HONDA Tsushin Co., Ltd. 
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3. SPECIFICATIONS 

3.1 Specifications 

Table 3.1 Specifications 

Item Specification 

Applicable motor model 5-o 30/2000 40 

Rated output current (peak value) (Note 1) 0.7 A 40 A 44 A 

Input 

Transformer 

input 

For Japan 
3-phase, 220/220/380/415/460/480/550 VAC 

Allowable voltage 

fluctuation 
+lO%, -15% 

power 

supply 
(Note 3)' 

Allowable frequency +2 Hz 

+ 2 100 VAC 100 VAC 50 Hz Hz, +10/-15%, 

60 Hz + 2 Hz, 100 - 110 VAC +10/-15% 

Main circuit system Transistor bridge 

Control system 
I 
~ Sine wave PWM control 

Current limit value 

I 

(Note 2) 90 A A 2 A 100 

(Note 2) (Note 2) 

Alarm, protective function . Circuit breaker . Fuse (5-O) 

I l 

Overvoltage . Low voltage 
I . Over regeneration (30/2000, 40) 

. Circuit abnormality detection (over current) 

Ambient temperature range O°C to +55OC 

Note 1) The rated output is guaranteed at rated input voltage. If the input 
voltage fluctuates, the rated current is not always guaranteed, even if 
the input voltage fluctuation is within the allowable fluctuation range. 

Note 2) The current Emit value is the preset standard value. The deviation of 
the operating value due to the circuit constants is about +lO%. 

Note 3) The servo amplifier for model 5-O employs single-phase 16 VAC only as 

an input power. 

3.2 Protection and Error Detection Function 
Refer to section VII-3.2. 
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4. POWER TRANSFORMER AND SEPARATE TYPE REGENERATfVE DISCHARGE UNIT 

The power transformer should be selected according to the models and load 

conditions of the AC servo motors employed. The power transformer is provided 

with secondary output terminals so that 2 axes or 3 axes can share each power 
transformer within the continuous output rating. 
For connections, refer to section 9. 

4.1 Number of Axes and Power Transformer 

. 

No. of axes 

2 axes 

3 axes 

4 axes 

. 

No. of power transformers 
3 

l- 2 units 

1 - 3 units 

2- 4 units 
\ 

4.2 Motors and Power Transformer 

I Model Name of power transformer 

30/2000 ACE (5 kVA) 

40 MH (6.5 kVA) 

Note) Select the transformer according to the motor used, load condition, 

usage condition, etc, Refer to the servo motor selection data sheet 
described in section I-4 and section 11-2. 

4.3 Separate Type Discharge Unit 
When the energy being regenerated from motor is large, separate discharge unit 
is required. To use the servo amplifier for model 30/2000 the separate type 
regenerative discharge unit is required. 

For how to calculate the regenerative capacity, see VII-4.2.1 or 4.2.2. 
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5. LINE DRIVER CIRCUIT FOR AC5-0 

5.1 General 
When the AC servo motor model 5-O is driven by a digital servo, the pulse coder 
output signal must be matched to the digital servo interface and the line driver 
circuit for AC590 is required. One line driver circuit is necessary for one 

motor. 

5.2 Installation Place 
Mount the line driver circuit in an enclosed cabinet. 

5.3 Noise Preventive Measure 
To prevent a malfunction by a noise, mount the line driver circuit at least 

1OOmm away from the cable and parts to which 50 VDC or higher voltage or AC 
power is applied. Treat the shielding wire of the signal cable as shown 

below, and connect it to the cabinet. 

Earth plate 
/ 
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6. POWER SOURCE 

6.1 Input Power Source 
The AC servo amplifier employs a 3-phase power source for main circuit and a 

single-phase 100 V power source for coils of the dynamic brake electromagnetic 

contactor (electromagnetic contactor and radiator cooling fan for models 7L and 

1OL). 
Note) A single-phase 100 VAC is used for the main circuit and for magnetic 

contactor of the dynamic brake in model 5-O. 

6.1.1 Three-phase power source 

Refer to section VII-5.2.1 

6.12 Single-phase 100 VAC power source 

Nominal voltage 100 VAC 

No. of phases Single-phase 

Frequency 50 Hz + 2 Hz 60 Hz + 2 Hz - - 

Voltage 
100 VAC 100-110 VAC 

+10%, -15% +lO%, -15% 

5-o 
30 VA: Continuous 

50 VA: At turning on the contactcr 

j 30/2000, 40 
50 VA: Continuous 

110 VA: At turning on the contactor 

6.2 Capacity of Three-phase Power Source 
The capacity of the power source should be as specified in table below as the 

continuous rated output of motor. When the AC servo motor is rapidly 

accelerated, power of about twice the continuous rated value may be needed 

momentarily. Accordingly, use the power source enough for acceleration. 

Motor Power capacity per motor* 

1 30/2000 1 6 kVA 

40 6.3 kVA 
l . 

* Calculation method of power source capacity 
The power capacity for using two or more motors can be obtained by adding 

the power capacity per motor, respectively. 

12-10 



7. HEAT LOSS 

Motor model Maximum heat loss of Maximum heat loss of 

employed servo amplifier power transformer 1 
I 5-Q 

_ 

15 w 1 
30/2000 300 w 150 w 

40 420 W 180 w 

The maximum heat loss of servo amplifier shows the value at the maximum 

continuous rated current of motor. It decreases according to the reduction of 

motor load. 

(Reference) . 
For thermal design of cabinets which accommodate the servo amplifier and servo 
transformer, it may be a general rule that the power dissipation quantity is 

about 50% of the maximum heat loss with taking the servo motor load into 

consideration. 
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8. INSTALLATION CONDITION AND NOTES 

8.1 installation Condition 
Ambient temperature: 0°C - +5S°C 
Humidity : 95% RH or less (no dew condensation) 
Vibration : 0.5 G or less 
Atmosphere: The unit should not be exposed direct to the splash of cutting 

oil, lubricant or cutting chips. 

8.2 Cautions on Installation and Housing 
The servo amplifier is designed to be mounted in a cabinet. Be careful with 

the following items when designing the cabinet. 

8.2.1 Housed in closed type cabinet 

In the closed type cabinet, the internal air temperature generally increases. 
Circulate the internal air so that the ambient temperature of these unit 
becomes even. The air speed should be about 1 to 2 m/set. Do not blow the 

fan or blower air directly on these units, otherwise dust may cling to the 

surfaces of these units and a trouble may result. 

8.2.2 Housed in open air ventilation type cabinet 

1) IJse an air filter at the open air inlet. 
2) Do not blow the fan or blower air directly on these units, otherwise dust 

may cling to the surfaces of these units, and trouble may result. 
3) Ingress of mist of the cutting oil or dust form the air inlet, if any, may 

cause trouble. Be careful with the air flow at outlet side so it is not 

blocked. 
4) Securely seal the cable entrance, door, and other openings. 

8.2.3 Mounting position and other cautions 

1) Mount the units to make easy check, dismounting, and mounting during 
maintenance. 

2) Keep a space of more than 50 mm above and below the velocity control unit 
respectively, so that the air from the heat sink smoothly flows to the 
upper side and wiring can be done to the terminal boards on the lower side. 

15mm min. 15mm min. 15mm min. 
or over or over or over 

50mm min. 

Servo 
amplifier 

Servo 
amplifier 

_ E-t 5Omm min. / /n 
Fig. 8.2.3 Mounting space of servo amplifier 

3) Precaution should be taken to separate of cables for power line and signal 
line, to ground frame of the servo amplifier and transformer, and to 

protect against noise. 

12-12 



9. EXTERNAL DIMENSIONS 

1) Model 5-O (A06B-60570HOOl) 

4-ellipse notch 

6-13 170 min. 

I I 

Mounting 
direction 

Bottom 

(ground terminal) ; i u 

1.6t 

160 max. 

(Side screw tips inclusive) 

2) For Mode1 30/2000 (A06B-60570H007) 

Weight: About 1.5 kg 

2-eUipse hole 6 x 8 

z-c 
Fan 

& 
- 

I-- 
100 

$ 
\ 

\ 
\ 

\ 
: 

r-1 
’ : 
if 
(8 

_G (ground ” 
terminal) M4 

\ 2-ellipse notch 6-13 L . f 
(Side screw tips inclusive) 

TOP 

i 

Mounting 
direction 

Bottom 

Weight: About 11 kg 

I 2t 
I+- 
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3) Line driver circuit for AC5-0 

7 

-TV- 4 

-11 

‘cl 
CN2 CNI 

4 

7 

t- 1 - 
- 

4) Model 40 (A06B-6057-H008) 

Connector 

Braker 

(NFB1,z) 

2-ellipse notches 

6x13 

I 1 
I 1 
I 1 
I 1 
1 I 

,L_l._-_ 

2-ellipse holes 6 x 8 240 MIN F 
220 

Terminal board Tl 

G (M4) (Ground terminal) 

Weight: About 13.5kg 
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5) Power transformer 
For detail of transformers ACE and MH, refer to section X1-8-3). 

6) Separate type regenerative discharge unit A06B-6050-HO50 (A06B-6050-C050) 

Refer to section X1-8-4). 

7) Input connector 

Refer to section X1-8-5). 

8) Power transformer for AC500 

Continuous rating: 50 VA 
Weight: 3.7 kg 

External dimensions 

and pin arrangement 

+ 
+ 6 
+ 7 
+ 8 

ti 

+ 
‘1 + 
2 -I- 
3 -I- 

+ 9 J 4 + 
+ 10 5 + 
+ + 

%_ 
_L 

41 
42 
43 
44 
45 
46 
51 

T 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

52 + 
+ 

Connection diagram 

550v 18V 
41 

42 

43 
44 

46 

I r= 
125 
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10. CONNECTIONS 

10.1 Standard connection diagram for AC50 

In case of absolute pulse coder 

Battery unit 
K9(5-0) To motor 

\ 
KZA(S-0) To motor 

. / 

incase of incremental pulse coder K2I (5-O) 
KZI(S-0) 

NC control unit 
KZN 
(5-o 

Kl 

\ 

I 

Machine side 

AU-0 motor 
/ 

K4 J 

I 

/ 
K8 \ 

Power 
transformer I 

Emergency 
stop 

\ K5 

2”” 
(Common with power supply: 

AC 
power v 
source 

single phase 
100 VAC 

Note 1) For the details of cable connection, refer Appendix 1 and 2. 
Note 2) In the servo amplifier for S-0, the 100 VAC input for emergency stop 

is used as a power supply for driving. 
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10.2 Standard connection diagram for 30/2000 and 40 
(When separate type regenerative discharge unit is employed) 

In case of incremental (high-resolution) pulse coder 

K2I (K2S) 

AC 
power 
source. 

34 

NC control unit 

J 

Kl 

A \ 

Servo amplifier 1 Y 

2 0 \ 

36 7 

4 ) > 

5 
-I 

Terminal screw M4 

(When 3.5mm2 cable 
is used, use crimp 
terminal 5.5-S4.) 

6 Y 

7 > 
K4 

8 ‘~1 

K8 
T2 
4 6 +-&- 0 

\ K5 
0 I 

K? (Note 2) 

Power 
transformer 

Machine 

Servo motor 

f- 1 

-L&?F Detector 

Emergency 

(Note 1) For the details of cable connection, refer to the Appendix I and 2. 

(Note 2) The model 30/2000 needs the regenerative discharge unit in the 
stndard specification. 

(Note 3) For the connection of the cable K2 in the case of absolute pulse 
coder, refer to section VII-g. 

10.3 Power transformer connection 

For details of power transformers ACE and MH, refer to section X1-8-3). 
For details of transformer primary fuse, defer to section xX-8-5). 
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APPENDIX 



APPENDIX 1 CONNECTION DETAILS OF CABLE 

1. CABLE Kl (AMPLIFIER COMMAND SIGNAL LINE) 

- I 
CNC control unit Serve amplifier 

(for digital) 

/T----/7 
*PWMA(*ALMl) CNl(1) 

For connection 
1 I A I ’ 1 - 

.etails in CNC side, ’ I 
I ’ 

efer to CONNEC- 
I, ; ; COMA CNl(2) 

rING MANUAL of ’ I 
:ach CNC) 1 ! 

I ’ 

A 1 I I ( *PWMB(*ALM2) 

;\ I 1 I 
I I 1 I COMB 
I I I 

1 I I ’ *PJVMC (*AAM > 1 I 
’ I 

I 

’ I f ’ , I COMC I I I 

I I , 1 h j 1 *PWMD(*ALM8) 

’ I I ’ 

! ; 
I 1 
’ I COMD 

; I ’ I 
1 1 1 I A , , *PvQvlE CNl(16) 

I I 
, 

1 I 
’ I I I COME CNl(l7) . 
I ’ I I 

I 
! 1 

’ I 
A I ’ *m/Ml? CNl(18) 

I I 
I ; I : 

I 
I I 

I , 

I ; ; 
I I IR CNl(8) 

I I 

f ’ 
I ’ 

, I 1 ! GDR CNl(9) 

i I 
I 1 

! i 
1 I 
II IS CNl(l0) 

. 
I ’ 

I 1 

I ! I I GDS CNl(l1) 
I ’ 
i I 

I ’ 
I 1 

I 1 A , 1 *MCDN CNl(12) 

’ I 
1 I 

1 I 
! I I ; GND CNl(13) I - I 
’ I 

I 1 
I 1 I 
I ! ! ! *DRDY CNl(7) 

1 

I ’ 

I I 
I I 

I 1 I I (spare) CNl(20) 1 I I I 1 

/ 

/ Connector MR- 2 0 LFH (HONDA Tsushi? Co., Ltd.) 

Wire material : 0.2mm2 twisted pair totally 
shielded cable (10 pairs) 
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2. CABLE K2 (MOTOR FEEDBACK SIGNAL LINE) 

2.1 Cable K21 (incremental standard pulse coder) 

(14) /q,----------yn\ 

I I A I I 
PC2 

I 
(For connection I ; I I 

detailsin CNC side, (15)’ f 1 I 

refertoCONNEC- 
; , *PC2 

’ I I 

TINGMANUALof(16) 
eachCNC) 

; 1 
1 I 
1 I 

I A 1 I PCA 
I I 
I ’ 

(17) 1 1 
1 I 
l I *PCA 

1 , I ’ 

U’) 

(G) 

(A) 

(D) 

(18) ’ ; ’ , 
i 1 

A I I PCB (B) 
i I I I 

(19) 1 1 I I 
, , *PCB (E) 

I 
1 I I ’ 

(10) 1 I 11 C8 (M) 
I I I I 

(4 ? 

(1 9 

I 1 
(10 I I ; I c4 

I 1 I l 

(12) I t 1; c2 

I' 
I ’ 

(13) f ; 
I ’ 
I ! Cl (C) 

I 

i I 
I I 

(8) , I h !I OHA (W 
’ I 

i ’ 

I 
I I 

(9) ( 

’ f 
! I OHB (S) 

I ’ 

I 

5,6) , I I I 
I I +5v (J,K) I _ 

1 I 

2,3) f t I I I ov * (NJ’) r . 

I ! 
I I 

t 1 ‘L! ov (W -----a--- 

/ 

Cannon connector 
MS3 106B20-29SW(Straight type) 
MS31 o8-BzO-z9Sw(Elbowtype) 

wire material : +SV, OV... Six or more 0.2mm2 vinyl wires are connected in 

parallel (length 14m‘or less). 
c8, C4, c2, Cl... 0.2mm2 vinyl wire is used. 
Others... O.lmr$ or thicker twisted pair totally shielded wire. 

Note) When the wire is longer than 14~ provide wire sized to limit the 

voltage drop of +5V to -0.02V or less. 

1 Refe.rence] Specified specification when purchasing the cable from FANUC: 
Cable wire material only : A66L-0001-0199 (wire length 14m max.) 
Cable with connector (14m long) : 

With straight Cannon connector AOZB-0074=+X302 
With elbow Cannon connector A02B-00740K803 
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2.2 Cable K2A (absolute pulse coder) 

Connector 

M%ZNJVFH (by HONDA Tsushin Co., Ltd.) or equivalent 

/ . 
Relay unit 

CFnB( 16) 

CFnB( 1’7) 

CFnB(18) 

CFnB( 19) 

CFnB( 14) 

AC servo motor 

4 PCA c------- / , , , l PCA 
I 

*PCA ; I 
I ,I 
! t *PCA 

I 
PCB ’ f 

I 1 
I I PCB 

1 I . 

I 
*PCB f t 

I 1 

I I *PCB I PC2 I I 1 
PCZ 1 1 ! I 

*PC2 ; I 1 ’ I 1 , *PC2 
I 

Cl ;I 1 1 CI 

I 
(22 ;I 

1 
1 1 c2 

1 

c4 !I 
I 

I 1 c4 

7 

D 

CFnB( 15) 

CFnB( 13) G 

CFnB( 12) 

CFnB(N) 

CFnB( IO) C8 !I 1 I 
I I C8 

CFnB(4),(5) +5v ! I I I 
I 1 +5v L 

CFnBW,W ov 
c 

: I ; t ov 
CFnB( 8) 

CFnB( 9) 

CFnB(2O) 

CFnB(6) 

CFnB( 3) 

OHA I;, i 1 OHA 
r 1 I 

OHB 1 t t ’ I OHB 
I 

REQ ’ 1 I I REQ I I I 
I l 

/ 
+6VA ; t , , +6VA 

OVA If i I 
I t OVA 

I 
! I’ I_ I Shield -M---W 

/ 

/ 

Connector 
MS3106B22-14Sor 
MS3108B22-14s 

Cable material 
(when the sum of cable length KZA and K2N is Mm or less) 
PCA, ;“PCA, PCB, ;:PCB, PCZ, ;kPCZ, OHA, OHB 

t 0.18mm2 twisted pair wire 
-5v, ov : 0.5mm2 x 2 
Others : 0.18mm2 
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2.3 Cable K2S (high resolution pulse coder) 

CNC control unit 

04)l 

(For connection 
details in CNC side, ( 15) 
refer to CONNEC- I 
TING MANUAL of ( 1 6 )1 
each CNC) ; 

(17)~ 

(18) 

(19) 

(10) 

(11) 

(12) 

(13) 

(8) 

(45,6) 

(123 

I AC servo motor 

f-7 
----a-- -a-- 

I \ 
II A. I 1 PCZ 

; ’ 1 ’ 
I I I 1 *pcz . 

’ I 
I PCA 

I I 
! I *PCA 
I 1 

PCB W 

’ I 
I f +PCB @I 
I ! 

1 i C8 I 1 i (I0 
I ’ 
I I 

I ’ 

I 1 ;I c4 (J> 
’ I 
1 1 

I I 
I 1’ c2 0-U 

I I t I 
I I i ! Cl 
I 1 

W 
I 1 I ’ 

I I 
I! A jI OHA 

I 
I I 
I 1 I. ’ OHB 1 
’ I 

I - 

I 1 
I ’ 
I 1 +5v 

’ I I I 
’ I I 1 

I II ov 1 
1 I I 1 

I I 
\_ J Shield 

----W---W _ 

(P> 

(R) 

(L),(T) 

(ML(U) 

/ 

/ 

Cannon connector 
MS3106B22-14S(Straight type) 
MS3io.8Bzz-i4S(Elbowtype) 

Wire material : Six or more 0.2mm2 vinyl wires are connected in parallel 
. (length 14m or less). 

C8, C4, C2, cl... 0.2mm2 vinyl wire is used. 
Others... O.lmm2 or thicker twisted pair totally shielded wire. 

Note) The wire is longer than 14m. 
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2.4 Cable K2N (absolute pulse coder) 

Control unit (CNC) Relay unit 

(16) 

(17) 

(18) 

(19) 

(14) 

(15) 

(13) 

ON 
(IO 

(10) 

h PCAMn ,7------,w, PCAMn h CFnA( 16) 
8 

*PCAMn:i 1 i kPCAMn CFnA( 17) 
I 

PCBMn ! I 
I 1 

, ! 1 PCB_Mn CFnA( IS) 
I 6 

* PCBMnlr 1 I 1 *PCBMn CFnA( 19) 
1 

PCZMn 1 I ‘I !PCZMn CFnA( 14) 
l- , I ‘. 

1 *PCZMn:I 1 ,A~ f i*PCZMn 1 CFnA(15) 6 , 
Cnl I’ 1 ICnl CFnA( 13) I 1 
Cn2 II t iCn2 CFnA( 12) . 
en4 ;I f iCn4 1 CFnA(11) 

. 
ICn8 1 I ) ICn8 CFIIA(~~) 

’ (4),(5),(6) +5v ’ i ; i +5v 7 CFhA(4),(5),(6) 

(l),(2),(3) ov 
I ’ I 
I ’ I ! ov 1 CFnA(1),(2),(3) 

I 
(8) IOHnA i 1 i IOHnA CFnA( 8) 

I 
(9) OHnB 1 ( 1 IOHnB CFnA(9) 

(20) REQn f f I 
i I REQn CFnA( 20) 

I 
, - I V 

.y----_-2 I\ 

Connector 
MR-ZOLWFH (by HONDA Tsushin Co., Ltd.) 

or equivalent 

2.5 Cable K2l (5-O) (incremental pulse coder for 5-O) 

Line driver 
circuit for AC5-0 

(by HONDA Tsushin Co., Ltd.) 

or equivalent 

AC5-0 motor 

Gray 

Red 

Brown/White 

Orange/White 

Yellow/White 

Green 

Black 

Blue 

(w(2),(3) oV I- 
-----_c 

(4)d%W +5~~ ; f 
’ \, ov 

! 
I 

(10) c8 ! I I ’ 
+sv 

I ! 
(11) I 

1 C8 

(12) c4 

I , 
s 

! I f I c4 

(1‘5) 
*“,‘CZ .++++:;cz 

(16) I . 
(18) 

PCA ’ i 1 I PCA 
1 I I I PCB 

PCB side connector I 1 

\ / 

:MR-20RMD ------ 

(HONDA Tsushin Co., Ltd.) 
I 

Connector MR-20LMH 

(HONDA Tsushin Co., 
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2.6 Cable K2A (5-O) (absolute pulse coder for 5-O) 

27 . 

Line driver circuit for 
AU-0 

(1)9(%(3) 

(4),(5),(6) 

00) 

00 

(12) 

, 
AC50 motor 

Gray 

C8 I I 
I ; +5v Red . I 

I 1 
! 

’ I I 
C 8 o-,Purple/White 

c4 I 1 
I ’ Brown/White 

Orange/White 

Green 

----- 

Cable K2N (5-O) (absolute pulse coder for 5-O) 

Black 

Blue 

Orange 

CNC I I Line driver circuit 
,. a. for 5-O - 

:MR-20RM 
W . ) 

Connector MR-POLWFH\ 

(by HONDA Tsushin Co., Ltd j 

or equivalent 
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2.8 Absolute Pulse Coder for Models 2-OSP to 0-OSP 

NC control unit 
71 

_ _ _ _ _ _ _ AC servo motor 
(141, r \ 

A z /\ (91 

N c that can 

Connector MR-ZOLFH \ / 
manuf’actured by Honda Tsushin Kogyo \ Connector HBBB-25S 

manufactured by Hirose Electric Co., Ltd. 

Connector cover HDBW-25CV 
n~andactured by I-Iirosc Electric Co., Ltd. 
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2.9 Incremental Pulse Coder for Models 2-OSP to 0-OSP 

NC control unit -----__ r- AC servo motor \ 
! 1 A f! z 
I I 

A (9) 
I I 

(I51 I 1 I I +z (8) 

(16) 
I I 
f 1 A j! A (23) 
I I I I 

(17) I I l 1 *A (22) 

(18) 
I I I 1 
1 I A 

09,x 

tt B (21) I I 
/\ 

I I 

I I 1 1 *B 
w 11 

I\ 1 (20) 

(IO).. 1 1 
I I 

\/ II I I C8 (19) I I 

(II), 11 1 1 c4 (18) 
I I I I 

(12) I I I 1 C2 (17) 

(13) I I 
I 1 

l I Cl I, (16) 
I I / 

(8) I I I 1 OHA t\ (5) 

I I 
\Y 

(9) 
v II 

(6) 

(4,5,66 

1 ! ! OHB + I r 1 I 
[ 1 I +5v (12,13) 

(I ,2, 
I I 
I I 
I I 

! I ov 
I 1 Y 

(1,2,14 

Connector MR-ZOLFH I 

\ 

manufactured by Honda Tsushin Kogyo 

I 
Connector HDBB-25s 
manufactured by Hirose Electric Co.. Ltd. 

1 Connector cover HDBW-25CV 
manufactured by Hirosc Electric Co., Ltd. 

Al-8 



2.10 Serial Pulse Coder A for Model OS or Subsequent Models 

1 

NC control unit AC servo motor _ _ _ _ _ _ _ _ 
(16)* I 1 ( ‘I 

A SD /\ (A) 
u \/ 

NC that calI 
I I I 

supnlv G v 
(17).. 11 I I *SD /, (B> \/ 

such as FSOC ( 14) ~, I I 
A ’ ’ REQ /, (E) 

\J 
I I I 

(15).. I I I I *REQ n (F) 
\r ’ ’ 1 I Y 

(4,5,6,3, 1 1 I I +5v I CL) 

” II 
(1,2;, 11 

I I 

I I 
I I 
I I I 
I 1 
I_ 

Relay unit ------ AC servo motor 

(161, f-i- f ‘\ SD n (AI 
I I I 1 

(17) I I 1 1 *SD (B) 
v .. 

(l4).. I I A ’ ’ REQ /, (E) 
\/ I I I 

(r51* I 1 I I *REtI ti, (F) 1 \/ 

’ I +5V fi CL) 

0.2x 
I I I I 
1 1 I I OV 1 (MI 
I I 

(3) /\ 1 1 

” II 
(6) ,. 1 , 

I I 

1 1 

I_ 
------ 

Connector MR-20LMI-I 
manufactured by Honda Tsushin Kogyo 
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NC control unit AC servo motor -- -m-- 

(1) A f--l-- ( ’ SD A (A) 

FS-16 (2) 
1 I I 

FS- I8 
t\ I 1 1 *SD (B) 
\/ ’ - 

(5) h ’ ’ A I I REQ (El 
I I 

(6) I I 1 1 +REQ F-1 1 1 

I I +5v 
I I 
I 1 OV ,. (Ml 
I I \/ 

1 1 OVA A (U> 
7 II I I 

(7) A 
I I I 

1 I , : +6VA ,k CT) 
I I 

I I -v-m 
-I_ 

ConnectorFI40-2015S 
rnanuf'actured by Hirose FJcctricCo.,Ltd. 

Case FI-zo-CV 
nlanufkcturecl by I-iirose IZlectric Co.,Ltcl. 

Wires: +5 V and 0 V: Wire of 0.5 mm2 min. X 2 (when the wire does not 

exceed 14 m) 
6 VA and 0 VA: Wire of 0.5 mm2 min. 

SD, *SD, REQ, and ='cREQ: Twisted pair of 0.18 mm2 min. 
Note) If the wire is 14 m long or more, the total resistance of the 0 V and +5 

V wires must not exceed 0.5 ohms. 
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2.11 Serial Pulse Coder A for Models 4-0s to 0-OSP 

NC control unit 1 I------- AC servo motor 
f I A (12) 

NC that can I I 

supply G v, (171 I l I I *SD (13) 

such as FSOC ( , 4) I I A ’ ’ REQ (5) 
1 I I\ 1 I 

(15)L I I I +REQ I\ (6) I , 

I I 
I I 
I I w II 

13) p, 1 1 

l ’ II 
(7) #+ I 1 

I 

I I 

& 
------ 

Connector MR-20LFl I 
manufactured by I londa Tsushin Kogyo \ 

’ Connector IIDAI3-15s 
nmntiacturccl by I-iirose Electric Co., Ltd. 

Connector cover I-IDAW- 15-CV 

manufactured by I Iirose Electric Co., Ltd. 
(for n~odcls Z-OSP to 0-OSP) 

Connector cover I IDA-CTI-1 
manufactured by Hirose Electric Co., LAA. 

, (for modeis 4-OSP and 3-OSP) 

Relay unit _ _ _ _ _ - _ _ AC servo motor 
(16)., ’ ’ A ’ ’ SD /\ (121 / I I 1 \, 

(l71.. I I I I *SD ,\ (I31 
\/ .- \/ 

(14)* ’ 1 A 1 ’ REQ I, (5) 
I I 
I I *REQ /\ (6) I 1 \/ 

I I +5V H, (8, 15) 
I I 

\/ 

Y ” 
I I OV ,+ (I ,2,3) 
i I 

(3) I 1 1 

Y 

1 1 OVA i, (IO) 

Connector MR-ZOLMI-I 

(14) 

(4) ------ 

Connector HDAB-15s 
manufactured by Honda Tsushin Kogyo 

manufactured by Hirose Electric Co., Ltd. 

nianufactured by Hirose Eiectric Co., Ltd. 
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NC control unit --_--- AC servo motor 
(1) A f---1-- 

A “SD A (121 

FS-16 (2) 
1 I 

FS- I8 I 1 I *SD (131 

(9 

\ y______Lw~~ (4) 

Connector FM020 1% 
manufactured by Iiirosc Electric Co., Ltd. 

Case FI-zo-cv I 

Connector KDAB-15s 
manufactured by Hirosc Electric Co., Ltd. 

Connector cover IIDAW-15-CV 
manufactured by Hirose Electric Co., Ltd. \ 

I 
manufactured by Hirose Electric Co., Ltd. 
(for models Z-OSP to 0-OSP) 

11 manufactured by Hn ose Elcctr~c Co., Ltd. 

Wires: +5 V and 0 V: Wire of 0.5 mm2 X 2 (when the wire does not exceed 

14 m) 
6 VA and 0 VA: Wire of 0.5 mm2 min. 

SD, %D, REQ, and ;kREQ: Twisted pair of 0.18 mm2 min. 
Note) If the wire is 14 m long or more, the total resistance of the 0 V and +5 

V wires must not exceed 0.5 ohms. 
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2.12 Serial Pulse Coder C for Model OS or Ensuing Models 

(I6)), I I I ‘SD (A) 

FS-0 I I 

FS- I5 
(171 I I I I *SD (D) 

I I 9 I 
(1411, ’ ’ ’ ’ RED j, (F) 

NC control unit I ---____ I \ /- \ 

Connector MR-ZOLF’I f 
manufactured by I io da ‘hush in Kogyo \ 

MS3 108B20-29SW (with L-shaped pins) 

(5) 1 II ’ I REC IF) 
I I I I 

(6) I I I I *REO (G) I I 

9,l8,2dJ 1 1 
v 

I I +5v 1 1J.K) 

Y II 1 
12,14,I,&) , ; 

r 
1 I OV I, (NeTI 

NC control unit __A_____ , . 
(I)j, ‘! 

/ \ 
” SD 

piizzGz 
), (A) 

I I I I 
(2) I 1 I I *SD (D) 

v ‘7 

manufactured by Iiirose Electric Co., Ltd. 

Case FI-ZO-CV 
manufactured by Hirose Electric CO., Ltd. 

MS3108BZO-29SW (with L-shaped pins) 

Wires: +5 V and 0 V: Wire of 0.5 mm2 min. X 2 (when the wire does not 
exceed 14 m) 

6 VA and 0 VA: Wire of 0.5 mm2 min. 

SD, %D, REQ, and $:REQ: Twisted pair of 0.18 mm2 min. 
Note) If the wire is 14 m long or more, the total resistance of the 0 V and +5 

V wires must not exceed 0.5 ohms. 
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2.13 Serial Pulse Coder C for Model 4-0s to 0-OSP 

(4,5,6j, 1 1 I I +5v I, (8.15) 

Connector MR-ZOLFI I 
tnmufactured by X Ionda Tsushin Kogyo 

Connectors HDAB- 1% 
tnanufactured by Hirose Electric Co., Ltd. 

Cotmector cover HDAW-15-CV 
manufactured by Hirose Electric Co., Ltd. 
(for models Z-OSP to O-QSP) 

NC control unit, 
I 

----- AC servo motor 
(I) A IT A hx3 * c:21 

FS- I6 I 
FS- I8 

(2) I I I I *SD (i3) 

(5) I I A ’ ’ REQ (51 
I I 

(6) I I 1 I l REQ (61 
Y ” Y 

(9J8.2oh 1 ’ 

xnanufactured by Hirose Electric Co Ltd 
‘, .I ~~~_.~@2015s 

manufactured by Hirosc Electric Co., Ltd. 

Connectors H DAB- 15s 
tnantiactured by Ilirosc Electric Co., Ltd. 

Gmmctor cover 1 IDAW-15-CV 
manufactured by fiirose Ekctric Co., Ltd. 

(hr ttiodels 2-OSP to 0-OSP) 

Wires: +5 V and 0 V: Wire of 0.5 mm2 min. X 2 (when the wire does not 
exceed 14 m) 

6 VA and 0 VA: Wire of 0.5 mm2 min. 

SD, *SD, REQ, and $cREQ: Twisted pair of 0.18 mm2 min. 
Note) If the wire is 14 m long or more, the total resistance of the 0 V and +5 

V wires must not exceed 0.5 ohms. 

Al-14 



3. CABLE K3 (AMPLIFIER POWRE LINE) 

3.1 4-OSto 4OS/2000 

Breaker, magnetic contactor 
or AC line filter 

AC power supply 

3-phase ZOO v to 230 v 

+ lO%, - 15% 

32 . 50s to 70s 

U 

V 

W 

G 

Servo amplifier 

/ \ 
T1 (A) NFB-R 

Tl(l; NFB-S 

T1(2) NFB-T 

T1 (G) 

T 
\ ~os/3ooo to 40s/2000 1 

L Screw M 3. 5/M 4 

(3-OS-l-OS) 

AC reactor 
R 

S 

t 
, 

T 
QR 

o breaker 
s NFB Servo amplifier 

. 

Cable length Cable specifications 

K2 1Om Max. Crosslinked polyethylene 
s electric cable 600 V 

Cable materials ACSOS 14mm2 Min. (FURUKAWA Electric Co., Ltd. 
(sectional area) b Bemex ER400 equivalent) 
Note 2) AC60S/70S 2211& Min. 

Note 1) 
Note 2) 

Separately consult FANUC if the cable length becomes extremely long. 
The number indicates the sectional area per cable used. 
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4 . 

1) 

2) Models Z-OS and I-OS 

3) Models OS, 5S, and 5S/30GO 

CABLE K4 (MOTOR POWER LINE) 

Models 4-0s and 3-0s 

. , 
f 

Servo amplifier 
Tl(5) h ,U 

p 
/ 

Wire material used: 
30/O. 18 (0.75 mm2 ) 4-conductor 
vinyl cabtyre cable 

1 vv Models 
Y 

4-0s 

G /L; 

Color of lead wires 
U - Red 
V - White 
W - Black 
Ground : connected 

to the motor body. 

Servo amplifier 
Tl (5L,M,N) h 
Tl(6L,M,N) 1 
T1 (TL,M,N) 1 

Models 
Z-OS 

G 
1-0s 

Screw M4 \ 

Wire material used: 
3OiO.18 (0.75 mm2) 4-conductor 
vinyl cabtyre cable 

/ RMl5WTP-4S(9) 
r Guide key 

‘?Wire of Hirose Electric Co. 

Cannon connector 

Servo amplifier 
T1(5L,M,N) 
Tl(GL,M,N)r 

Tl (?L,M,N)I 

G 

2.0 mm2 (3710.26) 
4-conductor vinyl 
cabtyre cable 

MS3106B18-10s (Straighttype) 
MS3108B18-10s (Elbowtype) 

CableclampMS3o57-1oA 

Cannon connector 
Cable : 

Guide key 

Do OA 

8 

Co oB 
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4) Models IOS, lOS/3000, ZOSflSOO, ZOS, and 30s 

Servo amplifier 
T1(5L,M,N) 
Tl(6L,M,N)-1 

T1(7L,M,N)I 

G G *D 
Models 
1 OS to 30s 

-z K . 
+ 

3 
Screw M4 

Connectors MS 3 10 6 B 2 2 - 2 2 S (linear type) 
MS3108B22-22s (Elbow type) 

Cable: 3.5 mm2 (45/0.32) Cableclamp MS3057-12A Guide key 
4-core vinyl cabtyre cable 

5) Models ZOS/3000, 30/2000, 3OS/3000, 40, 4OS/2000, 7L, and 1OL 

Cannon connector 
DO OA 

0 

CO oB 

l 1 

Servo amplifier 
T1 (5) h +, AJ3 

1 CJI 

1 E,F 

a 

MS31 06B24--1 OS (Straight type) 
MS3 108~24-10~ (Elbow type) 

Cable: 3.5 mm2 (45/0.32) in parallel and 7 mm2 
G is 3.5 mm2 

Cable clamp MS3057-16A 

Cannon connector 

Guide key 

EO OG OB 

6) Models SOS to 70s 

. 

n-(U)() 
U 

gu 

Servo amplifier V 
Tl-(V)O QV 

Servo motor 

W 
Tl-(W)() ow 

G 

;JI, 

kIw:err-nmal M8 

. 
. 
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5. CABLE K5 (MAGNETIC CONTACTOR LINE) 

5.1 Other than Models 50s to 70s 

Magnetics cabinet 

Contact off at emergency stop 

Wire material: 0.75 mm2 
200 V vinyl cable 

5.2 Models 50s to 70s 

/ Screw M4 

4 

Magnetics cabinet 

Single phase 

AC1 OOV ~----O--j--O 
+10% EMG 
-1 5% Contact off at emergency 

stop b 

l 

100A 
Terminal block 

0 T5-(2) 

100B 
Servo amplifier 

T5-(1) 

Screw terminal M4 

Wire material: 0.75 mm2 
200 V vinyl cable 
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6. CABLE K6 (REGENERATIVE DISCHARGE RESISTOR LINE) 

6.1 Other than Models 50s to 70s 

Servo amplifier 

T2 (4) 

Separate type regenerative 
discharge unit 

T3 (2) 

Screw terminal M4 Screw terminal M4 

Wire material: 2 mm2 600 V heat-resistive vinyl cable 

. 

Note 1) When using the separate type regenerative discharge unit, remove the 

short bar between TZ(4) and T2 (5). 

6.2 Models 50s to 705 

Remove this short bar 

Discharge resistor unit 

Screw terminal M6 Screw terminal M6 
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7. CABLE K7 (THERMOSTAT LINE) 

7.1 Other than Models 50s to 70s 

1) Without transformer 

Servo amplifier 

T4 (1) 

T4 (2) 

Screw terminal M 3 

t- / 
Separate type regenerative 
discharge unit 

TOH1 

TOHZ 

i 

Screw terminal M4 

Wire material: 0.75 mm2 200 V heat-resistive vinyl cable 

when connecting the cable K6, it is necessary to change the setting of the 
servo amplifier PCB. 

2) With transformer 
When a transformer is used, bury a thermostat into the transformer and 
connect the contact b as shown below. 

Servo amplifier Separate type regenerative 
discharge unit 

T4 (1) TOHl T3 (3) 

Contact b 
T4 (2) TOH2 T 3 (4) 

Screw terminal M 3 Screw terminal M4 

72 . 

Power transformer 
thermostat 
Contact b 

Models SOS to 70s 

. 

Servo amplifier 

T4 -(l) 

PCB 

Discharge resistor unit 

Screw terminal M3 

. 
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8. CABLE KS (CONTROL POWER LINE) 

1 1 
Power transformer Y c-l c, .- .V-l 

.- E= c 
3 3 5 + 
4 c/) 2 -E! 

P4 
4-T 44 

m 
41, 18A 

42 45 48 CT 4 
43 46 49 18B l 

511, TOW1 

521 
I 

TOHZ 

/ 

CN2 (4) 

CN2 (5) 

Screw terminal M4 \ 
Connector { $7$$&, 3 }(Nihon Burndy Co., Ltd.) 

Servo amplifier 

CN2 (1) 

CN2 (2) 

CN2 (3) I 

Wire material: 0.75 mm2 (30/0.18) 
200 V heat-resistive vinyl cable 

9. CABLE K9 (BATTERY LINE) 

9.1 Connection between Relay Unit and Battery Unit 

\ 

Relay unit Battery unit 

Wire material: Shielded wire (0.18 mm20r more) 

9.2 Connection between Battery Unit and AC5-0 Motor 

I 

Battery unit AC5 - 0 motor 

Red/White or Red Note) 

Gray/White Gray Note) 
-----* 

Note) Thick wire with red crimp terminal 
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10. CABLE KlO (DISCHARGE RESISTOR UNIT COOLING FAN LINE FOR 50s TO 70s) 

Screw terminal M4 \ /Screw terminal M4 
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APPENDIX 2 CABLE ASSEMBLY 

The type of the connector on the NC may vary depending on the type of the NC. 
Refer to the ordering information in the Description of the NC used. 

Cable List for AC Servo Amplifier (Digital) 

Name Use Specification Designation 
(Length) 

Kl NC/amp. NC: MR-20LMH AMP: MR-20LFH A@2B-0074-K80 1 

signal cable ( 5m) 

NC : FO, F15, etc. 

AMP : S series 

AMP : L series 

NC/amp. 

signal cable 

NC: FO, F15, etc. 

only cable material 

0.2 mm2 twisted pair totally shielded cabtyre (cable A) 
Connector: HONDA Tsushin Co., Ltd. A66L-000 l-004 1 

_ __ 
NC : MR-ZOLMH AMP : PCR-E20FA A02B-0098-K841 

~ (5m) m PCR-E20FS 

AMP : C Series 

NC/amp. 

signal cable 

Cable with 10 pairs of AWG#28 wires A66L-0001-0284 

(product of Hitachi Cable, Ltd. or Oki Electric Cable Co., Ltd.) 
(for cable wire only) 

(Cable A) Connector: Honda Tsushin Co., Ltd #lO 

NC : PCR-E20FA AMP : MR-20LFH A02B-0120-K801 
PCR-E2OFS (5m) 

NC : F16, F18, etc. 

AMP : S series 

NC/amp. 

signal cable 

Cable with 10 pairs of AWG#28 wires A66L-000 l-0284 
(product of Hitachi Cable, Ltd. or Oki Electric Cable CO., Ltd.) (for cable wire only) 

(Cable A) Connector: Honda Tsushin Co., Ltd #lO 

NC : PCR-E20FA AMP : PCR-E20FA A02B-0120-K8QO 

PCR-E20FS PCR-E20FS (5m) 

NC : F16, F18, etc. 

Cable with 10 pairs of AWG#28 wires A66L-0001-0284 
(product of Hitachi Cable, Ltd. or Oki Electric Cable Co., Ltd.) 

AMP : C Series 
(for cable wire only) 

(Cable A) Connector: Honda Tsushin Co., Ltd #lO 

Note) Abbreviation in the above table 
NC: NC TM: Relay unit TRF: Transformer MOT: Motor THM: Thermostat BAT: Battery 
AMP : Servo amplifier DCR : Regenerative discharg unit 
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Kame Use Specification 
Designation 
(Length) 

K21 NC/pulse coder NC: MR-20LWFH MOT: MS3 106B20-29SW AO2B-0074-K802 
signal cable, MS3057-12A (14 m) 

Straight type, 
for incremental 
pulse coder 

NC/pulse coder 
signal cable, 

elbow type, 

for incremental 
pulse coder 

0.2 mm2 twisted pair totally shielded cabtyre (cable B) 

Cannon connector: Japan Aviation Electronics Industry, Ltd. 

NC: MR-20LWFH MOT: MS3 108B20-29SW A02B-0074X803 

0.2 mm2 twisted pair totally shielded cabtyre (cable B) 

K2A Relay unit /pulse 
coder signal cable, 

straight type, 

for absolute pulse 
coder 

TM: MR-ZOLMH MOT: MS3 106B22-14s A06B-6050-K055 
MS3057-12A (14 m) 

Relay unit/pulse 
coder signal cable, 
elbow type, 
for absolute pulse 
coder 

0.2 mm2 twisted pair totally shielded cabtyre (cable C) 

TM: MR-ZOLMH MOT: MS3 108B22-14s A06B-6050-K056 

0.2 mm2 twisted pair totally shielded cabtyre (cable C) 
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{ame 

K2S 

K2N 

K3 

Use 

NC signal cable, 

straight type, 

for high resolution 

pulse coder 

NC signal cable, 

elbow type, 

for high resolution 

pulse coder 

NC/relay unit 
signal cable, 

for absolute pulse 
coder 

Cable for amplifier 
input 

Specification 

TM: MR-20LWFH MOT: MS3 106B22-14s 
MS3057-12A 

0.2 mm2 twisted pair totally shielded cabtyre (cable C) 

TM: MR-20LWFH MOT: MS3 108B22-14s 
MS3057-12A 

$10 

i5+ 0 0 

0.2 mm2 twisted pair totally shielded cabtyre (cable C) 

NC: MR-20LW TM: MR-ZOLW 

0.2 mm2 twisted pair totally shielded cabtyre (cable B) 

Motor model 
Conductor 

construction, 
section area 

Amplifier 
terminal 

4-O& 3-0s 301.18 (.75 mm2) T1.254 

2-OS, l-OS, OS, 5s 1 371.26 ( 2 mm2) / TZ-4 

lOS, 2OS/1500,2OS 451.32 (3.5 mm2) T5.5-4 
3OS, OS, 5S, 6s 

30/2000,40 701.32 (5.5 mm2) 
I 

T5.5-4 

AMP: refer to above table 

600 V heat-resistive vinyle wire or cabtyre cable 

Designation 
(Length) 

AOZB-0074-K807 
(14 m> 

A02B-0074-K808 
(14 m> 

A02B-0074-K804 
( 2m) 
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Name Use 

K4 Amplifier/motor 
power cable, 
for 4-OS/3-OS 

Amplifier/motor 
power cable, 

for 4-OS/3-OS 

Amplifier/motor 
power cable, 

for 2-OS/ 1 -OS 

Amplifier/motor 

power cable, 

straight type, 

for OS, 5S, OL, 5L, 

and 6L 

Amplifier/motor 

power cable, 

elbow type, 

for OS, 5S, OL, 5L, 

and 6L 

F Specification 
Designation 

(Length) 

AMP: Tl.25-4s 

Cabtyre cable, or 600 V heat-resistive vinyl wire 
30/O-18 (0.75 mm2) x 4 

AMP: T1.254S MOT: RM 12BPG-4S 

Cabtyre cable, or 600 V heat-resistive vinyl wire 
30/0.18 (0.75 mm2) x 4 

AMP: T1.25-4S MOT: RM 15WTP-4S-(9) 

4-conductor vinyl cabtyre cable 30/O. 18 (-75 mm2 > 

AMP: T2-4S MOT: MS3106B1810S 
MS3057-10A 

4-conductor vinyl cabtyre cable 37/0.26 (2 mm2) 

AMP: T2-4 MOT: MS3108B18-10s 
MS3057-1OA 

t 

4-conductor vinyl cabtyre cable 37/0.26 (2 mm2) 

A06B-6050~K809 
(14m) 

A06B-6050~K003 
(14 m) 

AO6B-6050X005 
(14 m) 

A06B-6050-K006 
(14 m) 
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Name 

K4 

Use Specification 

Amplifier/motor 

power cable, 

with no brake 

for l-OSP and 2-OSP 

AMP: V 1.25-4 

Cable: 4-conductor vinyl power cord 

JISC 3312 30/0.18 

Designation 
(Length) 

A06B-6050-K807 
Wm) 

Amplifier/motor 

power cable, 

with a brake 

for I-OSP and 2-OSP 

AMP: V1.25-4 

Cable: PVC cable 

A66L0001-0288 

A06B-60500K808 

(Mm) 

Amplifier/motor 

power cable, 

straight type, 

for 1 OS, 2OS/1500, 

2OS, and 30s 

AMP: T5 S-4 MOT: MS3 106B22-22s AO6B-6050-K007 
MS3057-12A (14 m) 

4-conductor vinyl cabtyre cable 45/0.32 (3.5 mm2) 

Amplifier/motor 

power cable, 

elbow type, 

for IOS, 2OW1500, 

2OS, and 30s 

Amplifier/motor 
power cable, 
straight type, 
for 30/2000 

AMP: TS S-4 

fi 

MOT: MS3 108B22-22s 
MS3057-12A 

&conductor vinyl cabtyre cable 45/O-32 (3.5 mm2) 

AMP: T5.5-4 

x 

MOT: MS3106B24-10s 
MS3057-16A 

G16.5 

I 
4-conductor vinyl cabtyre cable 70/0.32 (5.5 mm2) 

A06B-6050-K008 
(14 m) 

AO6B-6050-K009 
(14 m) 
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Name ., 

K4 

Use 

Amplifier/motor 
power cable, 
elbow type, 

for 30/2000 

Amplifier/motor 

power cable, 

straight type, 

for 40,7L, and 1OL 

Amplifier/motor 

power cable, 

elbow type, 

for 40,7L, and 1OL 

Amplifier/motor 
power cable, 
for SOS 

Amplifier/motor 

power cable, 

for 6OS/7OS 

Specification 

AMP: T5.5-4 MOT: MS3 108B24-10s 
MS3057-16A 

44 
4-conductor vinyl cabtyre cable 70/O-32 (5.5 m2) 

AMP : T5.5a-4 MOT: MS3 106B24-10s 
MS3057-16A 

600 V heat-resistive vinyl wire 45/0.32 (3.5 mm2) x 7 

AMP: T5.54 MOT: MS3 108B24-10s 
MS3057-16A 

600 V heat-resistive vinyl wire 4510.32 (3.5 mm2 ) x 7 

Cable length 14 m or less: 
Section area 14 mm2, terminal T14-8 

Cable length 50 m or less: 
Section area 30 mm2, terminal T38-8 

Crosslinked polyethylene cable (FURUKAWA Electric Co., 
Ltd. BEMEX ER400 equivalent) withstand voltage 600 V 
14 mm2 or 30 mm2 x 4 

Cable length 14 m or less: 
Section area 30 mm2, terminal T38-8 

Cable length 50 m or less: 
Section area 50 mm2, terminal T60-8 

Crosslinked polyethylen cable (FURUKAWA Electric Co., 
Ltd. BEMEX ER400 equivalent) withstand voltage 600 V 
30 mm2 ro 50 mm2 x 4 

Designation 
(Length) 

A06B-6050-KO 10 
(14 m) 
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Name Use 

K5 

K6 

K7 

K8 

Amplifier/machine 
side power magnetics 
cabinet, cable for 
magnetic contactor 

Amplifier/regenerative 
discharge unit, 
power line, 
for 10s to 40 

Amplifier/regenerative 
discharge unit, 
power line, 
for 50s to 70s 

Amplifier/thermostat 
(regenerative discharge 
unit or transformer) 

Amplifier (CNZ)/ 

transformer, 

cable for control 

power supply (trans- 

former, thermostat), 

fbr 5-0,30/2000, and 40 

Specification 

AMP: T1.254 

Cabtyre cable or 200 V heat-resistive vinyl wire 
30/O-18 (0.75 mm2) x 2 

AMP: T2-4 DCR: T2-4 

Cabtyre cable or 200 V heat-resistive vinyl wire 
3710.26 (2.0 mm2) x 2 . 

AMP: T8-6 DCR: T8-6 

600 V heat-resistive vinyl wire 8 mm& x 2 

AMP: T1.254 THM: T1.25-4 

200 V heat-resistive vinyl wire 80/O. 18 (-75 mm2) x 2 
In case of series connection, pay attention to connecting 
method. 

AMP: SMS6PW-5 
RC 16M-SCT3 

TRF: TI .25-4 

200 V heat-resistive vinyl wire 30/0.18 (-75 mm2) X 5 

Designation 
(Length) 
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I I Name Use Specification 
Designation 

(Length) 

K9 Battery/relay unit, 
power cable, 
for absolute pulse 
coder 

TM: SM%PK-SD28 
Xihon Burndy Co., Ltd. 

BAT: T1.25-3 

200 V heat-resistive vinyl wire 30/0.18 (.75 mm2) x 2 

K 10 Amplifier/regenerative AMP: T1.25-4 DCR: T1.25-4 
discharge unit, cable 
for fan, 

for 50s to 70s 

200 V heat-resistive vinyl wire 30/0.18 (.75 mm2) x 2 
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APPENDIX3 SOFTWARESERIES AND CORRESPONDINGMOTORS 

1. OUTLINE 

Some software series cannot drive some motors. When determining motors to be 

used, check the software series for the digital servo according to the table 
below. 

2. SOFTWARESERIESANDCORRESPONDINGMOTORS 

Software 
series 

High-speed 
motor 

S and T Series 
motor with 

S Series motor 
bntnw r.,; t h - r;erial Large muLuI 

serial pulse 

coder A, B 

WALLI a z 

pulse coder C 

I 9000 I Not available I Not available I Not available I Not available 

9002 I Not available I Not available I 
Not available I Not available 

9010 1 Not available 1 Not available 1 Not available 1 Not available 

/ 9020 1 
Version F or 

later 
/ VerTiFe: Or 1 Not available 1 Not available 

/ 9030 / 
Version B or 

later 
/ vers~~~e~ Or j Not available I Not available 

/ 9031 1 
Version A or 

later 
/ versliire: or j Not available / Not available 

/ 9032 I 
Version A or 

later 
/ veryl~e: or / Not available I Not available 

/ 9034 1 
Version A or 

later 
I ver~~~e~ Or I Not available I Not available 

/ go4o / Version A or 
later 

/ VerT-re: or / Vers:ezp or 1 Verst;;eT or 

9044 
Version A or Version A or 

later later 
Not available Not available 

9050 
Version A or Version A or Version A or Version B or 

later later later later 

9054 
Version A or Version A or Version A or 

later later later 
Not available 

, 

Note) The C Series servo amplifier can drive the L Series high-speed motors 

(ACOL to AClOL) using the following servo software series: 

9050 Series version 1 and on 
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·  No part of this manual may be
reproduced in any form.

·  All specifications and designs
are subject to change without
notice.
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