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GENERAL

|
|
|
GENERAL ‘ i
|
|
\

1.1 How to use this manual

2

- Designers who make plan or make drawings should read Chap

This manual is compiled for users of the Servo Driver R8BAD-E Series to

control a2 DC servo motor.
This manual consists of five chapters. Each chapter is i
that you may refer to chapters in order of your preferenc

Operators of machine using this equipment should read
Chapter 2 , "Adjustment and Operation”, and Chapter 1. \
Workers who install this equipment to control boxes or na
read Chapter % ,"Initial settingt™, and and Chapter 1.

"Design”, and Chapter 1.

Definition

(1) Motor rotation direction.
In this manual, rotation direction
of a motor axis is defined as
follows;
Forward rotation means anti-clock-
wigse direction when the motor is
viewed from the flange side.

Reverse rotation means clock-wise direction when the |
viewed from the flange side.

(2) Nomination of types.
I'n this manuwal, [ is sometimes indicated at nomoinat
For example, RE8M-ELJ2OOO[S-5C,or so. This indicati
the description is applicable for any type with any n

idependent S0

e.

chines should

ter 4,

motor is

ton of types.
op means that
umber.
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1.3 Features of the RBABD-E Series

A servo driver is a driving controller that rotates a DC |servo motor
with command signals based on the data from a programmable controller.
It generates and supplies DC power source to serve motors from
commercial AC source, and performs .highly acecurate and wilde ranging
positioning. .
In this DC servo driver E Series, two pulse train input fypes are
available. One is the R88D-EP Series, incorporating a power unit, for
50% to 200% motors. The other is the R88D-ER Series, with a power unit
separated, for 300W to 500W motors.

For the combination of these series and motors, see the following
tabhle:

Combinétion Table

_ '\\\‘ Types of Driver R&&D R88D RESD R88D R88D
3 Iten -EP06 -EP12 -ER13

Applicable | Qutput Power (¥) 50~801}120~200 300 400 500
| Motor Rated Voltage (V) . 75 85 90
A power unit R885~8 series
Power Upit built-in type

Servo motors (R88M-E Series) controlled with this driver has the

following features:

+ Compact and light weight,

- Speed control range is 1000:1{(Control! motor rotation friom 100% to
0.1% of rated speed with required power.)

- Magnetic epcoder is used as a detector for positioning |and speed
control. -

+ Excellent durahility against shock and ambient conditioans.

+ 1.4 Servo motor control systenm. il
A system using this equipment consists of:

(0 Type R88D~EP06/EP12(built-in power unit type)
' 17 AC 100V

Motor

driving

sigml
O ———
J S—
‘Encoder

feedback

signal

Programmable Contforler
SYSMAC 500
Position Controller

Type 3G245-NC111 Type R3SD-EP06/EP12

IC Servo Motor
Type RBSM-E

DC Servo Driver

-ER15 -ER16 bt
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[J R88D-ERL3/ER15/ER16 (power unit separated type)

Programmable Controller
SYSMAC C500

Position Controller
Type 3G2A5-NC111

(1} DC servo driver, type R88D-E

(2)

(3)

Fower Unit

12 AC iOﬂV:: Type RBRS-S -

[] DC Main.
power
Motor
driving
signal

———1
Encoder
feedback

signal DC Servo
Hotor
Type RSBM-E
DC Servo Driver i

Type R88D-ER13/ER15/ER16

This is a circuit urit that controls the speed of a DC 58rvo
motor. Typea of servo drivers should be selected according to the
voltage and current of each DC servo motor. |

DC Servo Motor, type RSSM-E |

This motor series includes seven types:50W,80W, 120W, ZQDH 300W, 400W
and 500W. Types of motor should be selected in accordanca with
load conditions.

Exclusive ¢able between servo driver and servo motor. |
« Encoder Cable (type RS8A-CREOICIOS)

—— e —
g/ Encoder Cable
"--:__ : i ]
IC Servo Driver - IC Servo Motor
~ Type_RB3D-E Type REBM-E |

This cable should be used to connect a Connector CN? of the
¥ Series DC servo driver with an encoder of the DC #ervo motor.
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Encoder Expansion Cable (type R8SA-CRECICILIC)
:4
D =] IC Servo Motor \
Encoder Expansion Type R8EM-ECIJCH Y J-5C
Cable
_ DC Bervo Driver
Type RS8D-E
This cable is used to connect a Connector CN2 of E |series DC

Servo Driver with a connector of an encoder cable i

the DC servo motor type RESM-EJ)OICJ[J-5C.

nstalled in

R
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2. ADJUSTMENT" AND OPERATION
2.1 Explanation of adjustment section

2.1.1 Front panel

O Type R8BD-EP06/EP12(built-in power unit type)

Y U

Setting |

section |
/v 3 POMER d ) v |
e Py W1 |
Dl CF IN-POSITION = ciwx i o
10 O COUNTER OVER g:: g E;rlm:‘m'r | Indlca’t]‘_on
19  CJ ABNGRMAL SPEED woweemn | || ‘
£3 8 CJ OYER VOLTAE =H g genn et section,
£ 7 {3 {VER CURRENT 21 Sau ‘
Qs 7 OVER LOAD. o1 & rd—idh |
35 3 ALAM INFUT = |
= Fwa |
|

= || |
Oomran AC GAIN TANGR-OVER Fwa| | Adjustmjent

RERD-EP 0§ ~ section

- DC SERVO DRIVER @ -l \
R0 atasce (1) |

et |

s (D) |

CURRENT |

wEraor  MIT :

|
= LLOOP GATN  FF GAIN i
|

= @

SET i
® _...--Connectmr for
control signals
% R
e
r

1004 "l
tiov || ===
AG o) |

— - Check window

éﬁi ] ‘

|~ Terminal block

p
} "] of fuse element
cuz 'n cna |
- —_— |
I[_o ol rO 1l Connector for -
N I |
l_.,"_’l-J gz Al T~ :
K = =]

BRI

Wiy yiia

1 i

Front view with Front view without
protection cover protection cover
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(O Type RB8D-ER13/ER15/ER16(Power unit separated)

Setting

section
O-4 On w r ;___,.-""
oo &8 RREwXT . .
SV Siaee Indication
S Sam — section
21t O ARfA
= B3 r=uhkp .
= Adjustment
- f’fﬂs*"# section
RAKD=ERL1 . TSI O I |
b& SCRYO DRITER . @
o ()]
@ ]
v [—
O
EA
@ @
- --(js-a- oy
Gl
o o
If}}l Ip ™1} Connettor for
"3l IFuLfl control signal
-] o .
—-= ====| Check window
of fuse element
o | o
_r.;_ _,-_9 Connector for
Sy ks motor signal
Le 3|
[ I, _mm—

: R
T HE»] \Terminal block

. Front view without
Front view with protection cover

protection cover
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2.1.2 Display and adjustment sections
[J Display section
Display Function Conditions for illumination-
Power Indicates input of Supplied control power source
control power source (AC100V)
Abnormal Indicates over-speed Rotation speed is more than
speed limit, Motor axis is
mechanically locked.
Over voltage | Indicates over voltage DC voltage of main circuit is

abnormally increased,

Over current | Indicates over current Supply current to motor exceed
over 200% of "Peak clurrent”.
Over load Indicates over load Load to motor is too| large.
Radiation fin is over-heated.
Alarm input Indicates input from ALMI input signal open-.
outer alarm
-/+ Indicates sign of At increasing deflection +
deflection counter At decreasing deflection -
11~4 Indicates amount of AR -~ 21
deflection counter (2048 pulse ~ 16 pulse)

Positioning

Indicates the

Deflection amount be

comes less

over-flow

condition of over flow
of deflection counter

fixed value of SH3I(N

finish condition of position- than fixed value of B%3 at
ing finish positioning.
Counter Indicates the Deflection amount is more than

0od & 5),
\
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U

Adjustment section

Volume

Function

Preset value
at fTactory

Speed

For adjusting motor speed.

300

rpm

Over-shoot

For adjusting overshoot and under-

Adjusted to

shoot at start/stop of motor rotation. optimum.
Torque For adjusting current limitation value 150% or rated
limit with current limit input signal. torque
Adjustable between 0 and 240%.
, AG gain For adjusting response of speed loop Gain low
: gain {(scale 1)
Change-over For the support to delay response, Fixed to
AC gain switch No.1 & 2., are usefu}l., For large optimum with
load conditions, switeh No,.3 & 4 are 3 time of load
useful. inertier
Loop gain For the adjustment of position loop
gain for mechanical conditions.
EF zain For optimum acceleration condition
of servo motor,
Current For adjusting max curreot rate to 3 time of motor
linit motor.Adjustable between 0 and 300% rated current

Zero balance

When position command pulse 15 zZero,
stop drift of the motor axis,

0

rem

Reset

For return to normal operation from
protection function., Same function as
RESET input signal.
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2.2 Adjustment of each volunme )
|
Each driver is factory-adjusted together with E series motors.
However, if 1t is required to re—adjust drivers because of the load

conditions and the change of motor types,see the following table:

CGAWLIER> If unable to obtain an optimum operationg condi

the adjustment measures below,
switches and/or wiring and combination of equipment types.

tion through
recheck the initial settings of

Name of Functions The result with
volume the adjustment
AC Gain Adjustment of AC gain
Change- At our factory,first, AC gain is

over of AC
gain

-

adjusted to obtain an optimunm
condition through three time of
load inertier.
But, after them, it is minimized.
Therefore, each user may adjust
AC gain with each load condition.
Mis-adjustment will cause the
following conditions:
(1) With excessive gain,
vibration or abnormal
noise may occure.
(2) With too little gain,
the serve lock power may
lessen and the positioning
accuracy is reduced,

1. AC gain volune
Inspect wave shapes with oscillo-
s5cope through a speed monitor
terminal of NM (pin Ne.18 of CN1)
and a ground AG(pin No.5 of CNl).
Turn the volume, and conditions
will appear at the right szide.

L
2
@
0 -
Time—+
Optimun
% _-‘\-._f“-""‘—
=
&
0 -
Time— '
Turn to Kotch
(Fluctﬁation)
iy
o N ™
a
[7]
0 1

I Time—

Turn to Notch 107

(Vibray

ion)
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Name of Functions The changes with
volume the adjustment
2. AC gain change-over 1
With put on/off No.1 & 2, g
fluctvation is adjusted, @
¥ith ?hang?-ov?r of No.3 & 4, 0 P
the vibration is adjusted. " Qptimun
Ex:Changing No.1 & 2 from “on’ '} N
to "off", fluctuation will =
occure. This is because of the &
expansion of the gain to the 0
higher zone, Tige—
Change-over
‘ of No.1&2
= awitrhes
] 3
Response frequency
Next., changing ¥o.3 & 4 switchs 1
from “on" to "off" position, 3 I
the vibration will occure, )
This is because of the increase 0
of the higher zone gain. Time—
Change-over
_ of No.3 & 4
-F switches
= 3 &4 "OFF
& N
‘ 344 "ON
Response frequency
In the above instructions, two
switches are changed at once.
¥ith change-over of only one
switch, the result may be smaller.
Zero Zero balance If the balance is
balance Adjust this volume not to rotate the | not correctly fixed
motor when a rotation command is the "+/-7 indication
not given. stays in "on” or
Adjust it to indicate "+" and "-" “off" conditions, and
alternately. LEDs at lower bits
of the deflection
counter indicates.
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T
Name of Functions Changes with
volume adjusiments
!
Bpeed Speed setting Turn the |[volume

toward clock-wise

of feedforward is adjusted, Maxinmum
additional value is 50 %.In general,
25% may be suitable.
Maximizing this value will
undershoot,

increase

the number of encoder pulse. So,not direction, and
touch. the loop |gain will
This function is same as the loop increase [and the
gain and later response. deflection counter
will decrnease.
Over-shoot | The adjustment of over-shoot b
This volume is for the adjustment i direction
of over—-shoot and undershoot at % ff
acceleration and at deceleration of 5% \\Twnﬂub
a motor rotation. vise dlrectlon
- Carry out this adjustment after the
optinmum setting of AC gain. 0 Time—
Loop gain The adjustment of positioning loop
gain,
With this gain, the response of
accel. /decel. are adjusted. The Turn clock=
response of accel./decel. is also l ‘,/f vise direction
related to the up/down frequency of 1 g P
pulses, After obtaining an optimum B 4<j’ .
condition with AC gain, make shape & S e i
smoth with this loop gain. In case dlrection
over-shoot still occures, make o —
the up/down frequency of pulses Time
a little,
FF gain Feedforward galn adjustment
This gain is useful when put on bit -% N\
8 of SW4.With this volume, the amount | S "
w2 Turn anti-

tlock-nise
‘\/ direction
“1 ‘H""- -

o

Time—

Turn clock-
wize directiop
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Name of Functions Changes with
volume adjusiments
Current Current limit valve adjustment, Fixed tag full value
limit. With this volume, the max. current of 300%.

value is adjusted. Turning [the volume
toward anti-clock-
wise direction, the
current limit
value decreases,
Torque The max. current value for the motor This value is fixed
control is altered between "current control” to 150%.
and "torque control” with CLIM Turning the volume
signal. to anti-clock-wise
¥ith CLIM signal input, torque direction, the
control is useful as current current limit value
limitation. decreasges,
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| 2.3 Protection and self-check function
The Light Emittine Diodes (LED) on the driver front panell indicate

operational and abnormal conditions of the inside of the

servo driver.

Indications

Conditions and functions

Positioning finish

Indicates when the deflection va
the counter becomes less than th
range.

lue of
e finishing

Counter over

When the deflection value is ace
more than the rated hit value, t
tlears the deflection value and
free (releases servo lock condit

umulated

he system
makes motor
ien).

Abnormal speed

Indicates when:

(1) Tacho-generator or F/V speed
-back is out of order.

(2) A speed condition exceeds mo
+ 10V speed command.

{(23) The encoder is out of order.

feed

re than

Over current

Indicates when current more than

"peak current value” i3 supplied,

shorts output terminals.

or

Over load

Indicates when;

(1) Current value exceeds the ra
eurrent, and this condition cont
more than 5 sec. (Limited time ch
ristie)

(2) The radiationg fin temperatu
than 35°C.

ted output
inues
aracte-

re is more

Dver voltage

Indicates when the main power DC
increases abnormally with the
re~generatiopg functigns.

voltage

Power source

Indicates when the power source

drive functions at main power ci
Motars do not rotate when thizs d
indicates.

of the gate
reuit.
0es not

Alarm input

Indicates when outer abnormal =si
alarm stop signal is "ON".

gnal or
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In order to protect the servo
following protection circuits
When these circuits function,

serve driver and output servo abnormal signals.
{Cautiaii> In this case,

When a mechanical lock

the motor axis cones
is required for this conditions, direct
mechanical -brake should be assembled cutside of the motor.

driver and the serve motor, the
are equipped inside of the|driver.
the operation stops at inside of the

in a free condition.

Protection LED Motion Causes
function indication
Main circuit | none When over current is -braken FET

fuse element

supplied to the DC main
circuit, the fuse bhlow
and this circuit shuts
off,

-shart hetween

driver-motor

-hroken

condensor

Detect
over current

Over current
LED

¥hen over current is
supplied to the DC main
circuit, the FET gate
shuts off with a
detector.

-short between

driver-motor

-braken FET
-braken

condensor

Protection
against
over voltage

Over voltage
LED

When main circuit power
voltage is over the
rated value with re-
generation function, the
FET gate shuts off

-load inertier

too large

+supplied AC

power is more
than 100V

Protection Over load When over load condition +Joad torgue
against LED at motor coentinues more tog large
over load than the rated interval, ‘motor axis
the FET gate shuts off. is |[locked
mechanically
Radiation Over load When the temp. of the -load torque
fin temp. LED radiation fin for the too large
rise FET rises more than the -motor axis
rated temp., the FET is [locked
gate shuts off. mechanically
Detect Speed With disconnection of -enceder or
aignal dis- abnormal the encoder or the tacho TG |signal
copnectin LED generator signal wire, disconnected

the FET gate shuts off.
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Protection
function

LED
indication

Motion

Caus

B3

Abnormal
POWEF SOUrce

Put off
POWEr sSource
indication
LED

When the power voltage
is less than the rated
value, the FET gate
shuts off.

of supply
POWEr Source

-short of

-voltage drop

source capacity

Over speed abnormal When the motor speed is -Motor is
speed LED more than the rated rotated with

value, the FET gate over speed
shuts off.

Instan- put off When the power source -AC supply

taneous roweér source | does not feed more than power source

poOWer indication 40msec., the FET gate faillure

failure LED gshuts off and reset at once.
after 800 msec,

Control put off Fuse blows with high -shorted or

fuse power source | voltage to the control broken control

indication circuit side. circuit,

LED
Deflection counter When the amount of the -to high command
counter over LED counter exceeds the set- pulse frequency
over flow ting amount of bit, 'mis-setting

prulses of the deflection
counter clears and the
motor will he free.

muolt

iply

valupg of
position feed-

back

pulse.
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2.4 Cautions at alarm output signal.

1. Make sure that an alarmp output signal applies as relay

.When an abnormal alarm functions, a driving signal to 1

.Abnormal alarm cordition is released with reset signal

.With abnormal alarm output, put off main circuit power

actuator when

it comes from the circuit (when LED indicates).- This signal opens

at abrorpal conditions and ¢loses at normal conditions,

Also, make sure that the ecireuit outputs an alarm signal when

the control source is not applied.

About 800msec. later of the control source applied, above relay

ctontactor will close.

opens and an electrical brake of the motor {re-generati
released a2t once,due control circuit itself will stop ¢
Therefore, when braking is required for the motor axis
alarm condition, a mechanical brake unit should be equi
it maltes sequence to work this mechanical brake at alat

reset button or resupply of the power source., If RUN =i
at reset condition, the motor may run at this time. Ther
hissignal before reset.

(AC100Y) and operation signal.
Control source may stay in this condition, and detect ¢
of an abnormal alarm., After removing these causes, resfy
operation.

he motor

ng brake) is
peration.

at this

rpped so that
m condition.

input at
gnal is input
efore,check t

5ource

auses
art the
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3. I NITTIAL SETTING
' 123
3,1 Setting of short pins rm [T
65 4
In order to adjust output current 1072
of the driver in accordance with JTz
the type of motoers,. set short
pins as helow.
The location of short pins is — -
illustrated here. Position of short pins
at the driver circuit board

CJ RB8D-EPO6/EP12
(Built-in power unit type)

+ The szetting of JT1

Output current of the driver alters with the setting of short pins
as the Chart 1. In case of the setting with our D servo

R88M-E Series,

CHAHENHEY In case of type R88D-EP12,

set pins with the Chart 2.

motor type

the setting of short pins

differs with each serial numbers. Therefore, he careful for the

setting for this type,

CHART 1
DC serve driver
Pin Nbr R88D-EP06 R88D-EF12
of JT1 Serial No Serial No.
-210103 210404-
1-6 oA 124 124
2-5 5A 10A BA
3-4 4A 4A }S.BA
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n T CHART 2
DC servo driver
Pin Nbr R8BD-EP06 R88D-EP12
of IT1 Serial ¥o Serial No.
210103 210104~
-6 | ——— == R8BM-E20030 —*-——H N
2-h RBBM-ED8030 _———— RBEM-E20030
3-4 R8EM-E05030 R&8M-E12030 | RBEM-E12030

'The setting of JT2
If a tacho-generator is installed as speed detector, shorts JT2.
(0 R88D-ER13/ER15/ER16 (Power unit separated type)
-The setting of JT1(factory-adjusted)

JT1 is already factory-adjusted, and output current of the driver is
as the Chart 3.

CHART 3
Pin nbr DC servo driver
of JT1 RE8D-ER13 R§8D-ER1S5 RBBD-ER16
16 | @ ————— N 16 (4) ]
2-5 | @ ————— 15 (4A) -
3-4 12. 54 —————
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3.2 Settings of switches

Switch
number

Function

Preset valuye
at factory

SW1

-Multiple rate of position command

pulse setting switeh
Position command pulse is mulitiplied
with a value fixed in this switch:

set nultiple set pmultiple
value rate value rate

9
10
11
12
13
14
15
16

o = LN S N L N ]
0o =1 O 1 s W D e
D O e o

This function determines the value of
feedback pulse from encoder per
conmand pulse,

EOCODER

1091

[ AL LI R LR RN NH gg%ﬁ B/R

lead B mm

[f feed-back pulse is multiplied
four time based on the above
mechamical system, the amount of
feed-back pulse per one motor
rotation is:

1000 p X 4 = 4000 p
rNbr of o ~ feedq ~ per motor-
| encoder | | back| | axis I

“pulse < L rate! L rotation -

Thus, feed length per one feedback
pulse is:

& mn / 4000 p = 0.002 no

With multiple rate of 5( set switch
as "4"),feed length per command
pulse is:

0.002 mm x 5 = 0.0 mm.

{(Multiple rate
= 1 times)
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Switch Function Preset value
number at factory
GW2 No.1l Select command pulse input among: "off"

1. Forward rotation command pulse/
reverse-rotation command pulse
input------ "off"
2.Forward/reverse chanrge-over signal/
feed command pulse input———-"an"
With signal "H"~~-forward rotation
with signal "L "=---reverse rotation
No.2 -Multiple rate of encoder feed-back Fo.2 = "on”
No. 3 rulse No.3 = "on”
For setting multiple rate of position (Muitiple rate

feed-back pulse of encoder.

No.2 No. 3 Multiple rate

OonN gEE 1 time
JEE ON 2 tinme
oxX oN 4 tinme

a5 OFF/0FF due this wmeans input
prohibition of feed-back pulses.

as 4

time)
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Switch Function Préset value
number atl factory

SW2 No.d -Change—over of a bit number of the No.4="0FF"

No. & deflection counter No.5="0FF"
| , (Number of bit
0.4 No.5  Number of (Amount of = 12 bit)
counter counter)

DEE  OFF 12 bit (4096)

oN OFF 11 bit (2048)

GEE  ON 10 bit (1024)

0N 0N 9 bit (512)

Change above value in accordance with

the frequency of the command pulse.
Normally, the following formula may

applies:

Frequency of
gggition Kp = command pul;
galﬁ Amount of

deflection counter

In case of usual load condition:

In

Kp < 30
case of small load and high

response condition:

Ex:

Kp < 50D

Frequency of command pulse

= 100KPPS

Bit number of deflection counter
= 12 bit

Kp = lg%hggg_ = about 24

Then, above equality is

is available and set bit number
at 12 bit.
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Switch
nupber

Function

Preset value
at factory

SW3

-Positioning finish range setting

awiteh.

When the bit number of the deflection
counter exceeds this setting value, a
position finishing sigral is feeded.

Setting Finish
value

Finish
range

Setting
value

17
19
21
23
25
27
29
31

-2 O T B U B e O
e T o o Oo
+ H H+ H+H+ W+

I1f the finish range is small, the
positioning finish signal outputs
late. Thus, sets the finish range in
accordance with the mechanical systenm
speed, the load condition and
mechanical precision.

Too small value may causes lack of
finish signal,

{(finish range

n

= *|3

54 No.1
J
No. 4

-Change-over of feedforward pulse

range.
This is a change-over switeh to
select pulse width of the F/V
converter,

Selects positions in accordance with
the command pulse fregquency.

Frequency No.1 Na.2 No.3

100K~300K | ©OX ik ON ON
50K~ 150K ; ON ON ON GEE
25K~ 75K | ON ON OEE  OFF

15K~ 38K | ON GEF  OEF  UFE
oK~ 20K, OFF DBEF OFF  (FE

No.1—~Xo. 4
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Switch
number

Function

Preset value
at) factory

5W4 No.5

No.6

No.7

¥o. 8

-Change-over of encoder pulse number

Set this switeh in accordance with
the number of built-in encoder pulse
to servo motor. Set the F/V voltage-
with this awitch.

Xo.5 No. 6 Number of

encoder pulse

e 2000 P/R
0N BEE 1000 P/R
FE: ON 500 P/R

In case of other number of encoder
pulse, set to closer value, and adjust
with speed adjust volune.

-Change-over of the speed feedback

signal
In case of a tacho-generator use,
set this switeh to "OFE",

-In case of an encoder use,

set this switch to "ON".

Change-over of feedforward

In order to perform high speed
positioning, set this switch to
"ON". And use the feedforward control,

"N

No.5 "ON"
No. 6 "OFF".
(Number of
encoder pulse
= 1000 P/R}

" OFF H




"DES

IGN

26

4. DESIGN

' 4.1 Design for installation

(0 Type R88D-EP06/EP12 {(Built-in power unit type)

'Outaide dimensions
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-Installation dimensions
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Installation Dimen@ion
for rack mount fixing
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[J Type RBBD-ER13/ER15/ER16
(Power unit separated type)
-Qutside dimensions

120
45 i
o
B2 4
B it [ ]
21 £
i 2L,
BEJD=TAL Y

250
270
280

5
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| e
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-Installation dimensions
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Installation Dimension
for rack mount fixing
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4.2 Connector and terminal block
4.2.1 The power source and the terminal block
R8AD-EP06/EP12(Built~-in power unit type)
Sign | Name Contents
AC Control Input terminal for c¢ontrol circuit.
Power Supply commercial source between
AC input ACB5 and 132V
+M Dutput Single phase output terminal +M white
for for the DC servo motor -M black
-M motor
1 Power source Supply commercial source between
@ | for ACBS and 132V.
4 main circuit
GR Frame ground This terminal is connected to|the body.
FGQ) Connect low impedance earth to this
terminal.
1G Logic ground This terminal is connected to |ACIOOQV,
+M, -M at 4700pF.
Short FG and this terminal with a bar.
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R88D-ERI3/ER15/ER16 (Power unit separated type)

Sign | Nanme Contents
AC Control Input terminal for the control circuit.
Power Supply commercial source betwelen
AC input ACBE~ 132V
+M Qutput Single phase output terminal +M white
for for the DC servo motor. =M black
-M notor
F DC power Connect these terminals to P and N
N input terminals of the power unit respectively.
terminal for P az positive (+),
main circuit | N as negative (=) polarity,
GR Frame ground | This terminal is connected to the body.
FG) Connect low impedance earth to| this
terminal.
LG Logic ground This terminal is connected to ACL00V,
+M, ~M at 4700pF.
Short FG and this terminal with a bar.
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4.2.2 Connector terminal for the control and the motor signal.
[J Connector terminal for control CN1
This connector CN1 consists of the speed command, | DN/OFF, the

U

monitor, and the encoder signal.

anoooacan

i

P 2
ooousn

L]
ERnRXT

EFEL LTl

i EEHI
¥

i3

LES ]

-u
1

PEOECEOBOE
BOEREEIBROS®
2RO RREHHB OV

:

MR-34RFA
Honda Tsushin

t

No | 3izn ‘Function
14 +CW Reverge command pulse input
2| -CH or feed command pulse [input
3| +CCW/+P/M | Forward command pulse [input
4| -CCH/-P/M | or forward/reverse change-
‘ over signal input
51 AG Analogue ground
6 | AG Analogue ground
71 IXNP In-position output
8| GND Ground of above signal
9 FGQ Frame ground
10 | FG Frame ground
11| ALM1 Abnormal output{contadtor output
12 | ALMZ -ditto-
13 [ +5V DC+5V power input
14 | +5V "
15 | CLIM Current limit input
16 | MING Minimize gain input
17
18 | M Speed voltage monitor joutput
19 | AM Anpere monitor output
20 ] +A Encoder A phase + output
21| +B Encoder B phase + output
22 | +Z Encoder Z phase + output
23 | RUN Run command input
24 | EM Emergency stop input
25 1 ALMRS Abnormal reset Input
26 | IPG Command pulse prohibition input
27 | H-RET Zero position return command
input
28 | RESET Deflection counter reset input
29
30
31| -A Encoder A phase - output
32 | ~B Encoder B phase - output
33 | -1 Encoder Z phase - output
34 | GND Encoder signal GND

L
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[J Connector terminal for the motor signal
This is a terminal to inpyt the encoder sigral from the
built-in encoder of the motor.
No Siegn *Function Color Wire
. size
1 -TG Tacho-generator —-input
2 +TG Tacho-generator +input
3 56 Shield ground
4 +H¥Y Encoder supply power +5V whilte AWG24
5 +5¥ Encoder supply power +5V
6 5G Shield zround ' shield
Remark 1— 7 | ALMI1 | Outer abnormal! input
Remark 1— 8 ALMI2 | Outer abnormal input
9 ov Encoder GND supply black AWG24
terminal
10 1R Encoder GND supply
| - _ terminal
"Wl : %{ I 11 +A- Encoder +A phase input - - red A¥WG24
! = 12] -A Encoder -A phase input pink A¥G24
SET.’E'EH;HH 13| +B Encoder +B phase input green AWGZ4
R 14| -B Encoder -B phase input blug A¥WG24
E:é;ﬁ 15 | +Z Encoder +Z phase input vellow | A¥G24
'§:==’*”m 16 -z Encoder ~-Z phase jnput orange AWG2Z4
L
Structure diagram
fix roller
shield
sheese
@ a
@
@ @ .
® ® @ Cross section for
@ motor signal lead wire
@ @)CE
® ®
® ﬂ @ Remark 1:In case outer abnormal input

ALMI2 terminals. When an
optional cable (type RB8A-CRE
series) is used, these
terminals connected inside of
this plug.

o n MIL—16RTFA is not used, short ALMI1 and
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4.3 Connection dia

4,3,1 Exanmple o

gram
f connection

Type RBSD-EP06/EP12(Built-in power unit type)
- MCD Ll .
G—Te
ACLO0V
3060112
“Sarge sheorver nle, DG Servo Driver
REED-E
_ . N
= Noise Riller|x2 CN1 CN2|  (Shorted
O when 0o use)
ALM1 AIMIL | o
. ALM. IN ..
DO24T= Open at ALMI2 | ot ¢ IC Serve Motor
- alarm Rt
Fojse Killer {unction
M. O LMz RS
v l'."U e . Beverse comsand TG/ e S ™
[ | By . v i 1
:>C;$§£3“@MTmem{3¥: L, Te
! |+8L it Tue N L
- hKForwa.rd comand 5G| P+ -
oW } pulae/Forward
= reverse change —
—-—‘T v aver Al i red
+ . :
5 .:LJ.I,_‘? Ru _A. i
m
X I comand, TP
O O B't"-_N £ K input ! -0
OGRAMMARLE . Emergency
& EM —* W stor z
CONTROLLER ot input -7
Zare
II-ET Al return  +5Y
- input
Deflection
RESET “"K.counter reset
n input OV
Compand pulas |
\r‘ pelgy
prohibition
1EG Lo coumnad 1nput
. Abnormal + M
ALMIS ¥ 3 reset ‘
™ input M
: 3 Gla B
MING| L], wlnlefze
T . input LG1@
Current .
cLim| )] . }‘*Ku.‘u fopet @
AG {m,me groung OV T10VAC
AM| || Current wonltor r T "|M
: R T
I Speed ponitor Q| O |
9 Main power ! + |
Encoder A phase o'
output L=
LG2
Encoder B phase
output CR
Enceder Z phase (FG)
_autput
Fraoe ground
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[0 Type R88D-ER13/ER15/ER16 (Power unit separated type)

PONER CXIT |

MCH NF
Ac100Y | .
50680
MO
Noise -= Eiller
Serpe -
absarver '(: T
_®.. IC Servo Driver
RB8D-E
L L
=, Folse Ki)ler CN1
' - o o oNal
At ALMIL L (?hli:t:g use}
DC24v=" Open 2t l ALM. TN
Tea T3 alarn function ALMIZ [ IC Servo Motor
| Moise Killer _ ;
" ALM.QUT ALM2 ’
oo FEW Reverse comand N
I } "-Kpulse/Feed _ 7T T
[ " comuand nlas +Ta _ \u.
1 T3 pForvard comand _ o0 |\ TG
} o Kpulseﬁ'orwa.rd- T \ ‘-
—-CCw Reverse change- _‘I o
I 86
ove
4571 ’
' Run
+4A
X +"\ command
—Eul.o—g'ﬁ 31y K 1nput —A
PROGRAMMARLE L Ewergency L |
CONTROLLER M| )] M_} ?::f:t -8 E
Zero
+ 7
I-DET 3 retarn
ek Inout -2 ” -
; } \KDeflectlon | | white |
: RESETI!!],, ' counter rese |
Y ) input OV %'EV _l [
’ Command pulse Vo black
1raldl, prohibition bl
i Y i commnad 1nmut JY _j
} \KAbnurna.]
ALMTLS - reset
] intut 5a .
MING } o shite
I : ainimize 1
o . inout M N
Current
GLIM } W st -M black
AG| L] Analomye mlﬂf'a“
AM | Current monitor 1004 :'3'\:'4&0
MM | | Speed monltor
1 P @
Encoder A —
ou::u:r ase, 2 Ahnormul‘
N output
Encoder B phase "N ;
output,
Encoder Z phase lm,"llo‘i z
outpul - AC |
LGz
‘Frame ground: an D
- RB35-5
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4.3.2 Control input interface
Signal Function Specification Input interface
Reverse After change- 14mA with dinput '
command over reverse voltage 5V.
pulse command pulse, | 4mA with iaput
input this signal voltage 3V,
or turns to feed Pulse width = :
feed command pulse. | more than 2usec 1 1kQ '
command Up/down time = +CW%~ J;L——-——]
pulse less than _‘;'-" T
input 0.5usec,
Forward | After change- | 14mA with ioput %_'lc
coumand | over forward voltage 5V, .iw___h_j
pulse command pulse, | 4mA with input HH‘P?SZ or
or this signal voltage 3V. equivalent
forward | turns to Pluse width =
reverse forward/ more than 2usec .
change- reverse Up/down time = I
over change-over less than i
function. 0.5usec,
Run If this signal 1lmd with input
commnand is applied, voltage 5V
input armature e —mam
(RUN) current is TLP55Z or
is feeded to ' v requivalent
the motor. l_—_'
If this signal jx_ﬂ-
is not applied ‘;
the deflection
couunter will
clear and the !
motor axis
will be free.
[
Zero Start zero ~ditto~ ;
return return : ! :
. o7 3804
command | operation when H-RET?—vw‘sa.me as above
input this signal
(H, RET) applies. |
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Signals Funection Specification Input interface
Command Command pulse -ditto- 1
Pulse input is pro- '
prohibi- [ hibited to - — | pg 3902 L
tion aprly when 1PG same as above
input this sizgnal

applies, i
Deflec Resets —ditto- e
-tion deflection '
counter counter and o8
reset prohibits _ RESET Q= vio—gane as above
input input command
(RESET) pulse,
Gain This signal is -ditto-
minini- | used to stop
zing the motor |
input rotation '
(MING) completely. ing b18 3909 came a3 above

But, the servo

lock power is !

decreased with |

mininizing

the gain.
Current Function -ditto- ;
limit current limit i

3900

input with the set CLIMT & vyy—sanme as above
(CLIM) value of the

torque Jlimit. '
Reset The protection -ditto-
input function reset l
from to normal !
abnormal | operation.
protec- Same function Ammslziww—_ﬁaﬂﬁ as above
tion available with ]
condi- inner reset |
tion switch, '
(ALMRS)
Energen- | Put off this ~ditto-
¢y stop line at B sane 25 above
input(EM | emergency.
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4.3.3 Contro! output interface

Signals

Function

Specification

Input inte

rface

Speed
monitor
output
(NM)

This is a
putput to '
monitor the

voltage of the

tacho-
generator.

At forward rot

rotation,

positive out-

Put, at reverse

rotation,

negative out-—

put is applied

0~ 10V

CN1|

1k
]—wﬁﬁigiﬁﬁi
T

Current
monitor
output
(AM)

This 15 a
transformed

voltage of the
supply current

to the motor.
At forward
rotation,

positive out-

put. At reverse

roetatian,

,negative out-
put is applied

i~10V

For voltage
amount of each
driver type, see
item 6. 2.

Arcasure

current

CN1

1k

19] #

Encoder
feed-
back
ocutput
(A, B, 2)

The encoder

signals are

converted to
line driver
signal with
high speed
photecoupler,
If you need
TTL level

a

gignal, uge one

phase of this

line driver
and GND

with required

polarity.

Line diriver out
put for AM26LS3
or equivalent.
Load impedance
is more than
pnQ.
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OCCUres.

For reset,
input abnormal
reset signal
or push a
reset button,

37
Signal Function’ Specification Input interface
In-posi Dutput when DC 24V 10n4a CN1 .
tien the deflection _
output value is less |
(INP) than the in- . 2 ' 4
position range - .
Abnormal | Shut off the DC4gy
output tonnection —0.5A
(ALM. when outer ar CK1
QuUT) inner abnormal

JJJ ALM}

I
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4,3, 4 Serovo motor interface
Signal Function Specification Interface
Encoder Input terminal +5¥-13mA -
input for built-in +3V-5. 5mA {%%-—7 i
(A, B, Z) encoder -Line driver el
gignal of the -Open collector " | TLPS52 or
motor. | -TTL applicable e“h?“t
' o :
—
==
L
Power +5V power +5VL 5y
output source for the max 200mA
to rotary encoder
encoder . Thig line ‘is
isolated from
the inpar
logic circuit,
Tacho Input terminal | 7V/1000rpm
-gene for speed feed
-rator back from the
input tacho-gene-
rator.
This line is
not isolated
from the inner
logic cirecuit,
Quter Input terminal Sink +15V-Tnmi
abnormal | of a thermal
input switch for the ALMII%lMER <4157
(ALMIL, motor or a
ALMID) thermal relay,.
The systenm
detects
abonormal < 0V
when this
aignal does
not apply,
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5 SPECIFICATION
B.1 General specification
v
Type Built=-in power Power unit
unit type separated type
Item k88D RE&D R8&D R&SD RE&D
~EPD§ -EP12 -ER13 -ER1% -ER16
Main power source 1¢ ACBE~ 132V DC120~187Y
voltage allowance
Control power source 16 ACB5~132V H0Hz/60H2
voltage allowance
Insulating Between outer terminal and ocuter box
resistance more than 20MQ (at DC 500V Mega)
Voltage proof RBetween outer teminal and outer hox
capacity (excluded control input/output section)
AC1500V 50/60Hz with 1 minite
Foise proof Equivalent to NEMA ICS3-304
capacity {1200V P-P with pulse width lus)
{up time = 1 ns)
Vibration proof JIS C (0911 OB 3 item
capacity (16. 7Hz Vibration range 3mm, 30 time for
each X.Y,Z direction)
Shock proof Equivalent to JIS C 0912
capacity (10G, 3 time for each X,Y,7 direction)
Ambient temperature 0" C~+hK5* C
Ambient humidity 35 ~ 90% RH (without duew condensation)
S5torage temperature -10 ~+70" C
Ambient condition ¥ithout corrosive gases
Structure Rack mount or hanging up installation type

Painting color

5Y7/1

Veight

2.4 kz 3.7 ke
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5.2 Performance specification
5.2.1 Deflection counter section and coentrol input/output specification.
Max. responée pulse frequency 250 kops
Max. deflection amount Change-over among 9,10, 11, 12 bits_ﬂ_
Multiple rate of position 1~16 time
command pulse
Im-position range setting + 1~ £ 3] pulse
Position detector input signal 90° phase difference signal,
A.B,Z signal 7%5kpps max.
Multiple rate of detector 1,2.4 time
input signal
Feedforward control available with change-over of the
inner switch
Fosition feedback signal Rotary encoder with isolated A, B
I and Z signals.
g Command pulse TTL, line driver input, isolated.
g ¥idth of pulse lusec.| or more
5 Up/down time : 0.5 u sec. or less
é Preparation of operation +5V -10mA , phote isolation
E Zero postioning command +5V¥ -10mA , phote isolatipn
: Pulse prohibition +5V -10mA , phote isolation
Emergency stop +5Y -10mA ,phote isolation
Reset of deflection counter +5Y ~10mA , phote isolatipn
Reset of abnormal condition +5V ~10mA , phote isolation
Current limit +5Y ~10mA , phote jsolation
Minimize gain +5V¥ ~10mA ,phote isolation
085 | Alarm output relay ontput DC4BV -(.54
gé Positioning finish Open collector output max 24V -10mA
: Position feedback output A, B, Z phase (line driver) for./rev
Power output for +5V -200mA (max. )
position detector
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5.2.2 Specification of servo driver section
Built-in power 1 Power unit
unit type | separated type
Type of RESD 88D | RBED R8SD R&ED
servo driver ~EP06 1y | “ER13 ~ER15 FER16
Capacity of BO~B0OW 120~ 300W 400W S00W
applicable 200V
servo motor
Control system MOS-FET, P¥M systen
Main circuit 100~160V -—- -—= --
DC voltage
Capacity of 19VA 20VA
contro]l power
Peak output bA 124 13A 154 16A
current
Continuous 3A 5A 5.5A 64 6.6A
output current |
Range of 0~100% of maximum output current
current limit
Range of speed 3000:1 WJth tacho ﬁenerator detection
control in case of back, this value
depends on numhers of a encoder pulse.
gpeed feedback With tacho-generator or with F/V feedback
Speed monitor 0~ =10V
output
Current mopitor G~10V | 0~ 10V | 0~ =5V (1 0~ + 6.2V
putput x5, AV
P Over-run Functions when speed feedback is over the rated
R detection value or not applied. (Tacho-generator of encoder
% out of order)
E Intermediate | Functions when the FET gate drive voltage is in the
C voltage main power circuit.
¥ detection
0 | Deflection Functions when the deflection counter is more than
N counter the setting number of bit.
¢ over
Il Electeoronics | Functions when the exceeded ampare of the continuous
g thermal value applies with the rated interval.
T Over-heat Functions when the temperature of the radiation fins
1 radiation exceeds B5°C 25°C.
g fins
Oger voltage | Functions when the main power source exceeds 220V.
at main
circult

Over current

Functions when the armature ampere exceeds 120% of

the peak current val

ue.

Tacho-generator
inpot

7Y at 1000 rpm of

the motor speed,

Current limit
system

set with the i
change-over with o

uter signal.

inner current limit adjustable volume,
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