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User Information

To ensure that the equipment described in this user guide, as well as all the equipment connected to and used with it, operates
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Personnel who are to install and operate the equipment should study this user guide and all referenced documentation prior to
installation and/or operation of the equipment.

in no event will the provider of the equipment be liable for any incidental, consequential, or special damages of any kind or nature
whatsoever, including but not limited to lost profits arising from or in any way connected with the use of this user guide or the
equipment.
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proprietary property of Parker Compumotor or its licensors, and may not be copied, disclosed, or used for any purpose not expressly
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Since Parker Compumotor constantly strives to improve all of its products, we reserve the right to change this user guide and
equipment mentioned therein at any time without notice.

Technical Assistance —> Contact your local automation technology center (ATC) or distributor, or ...
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INTRODUCTION

Thank you very much for purchasing our LINEARSERYV DD Servo-Actuator. The
LINEARSERY is a high-speed, highly accurate linear servo-actuator which can be used
in a wide range of field applications related to factory automation, including semicon-
ductor-manufacturing equipment, automatic assembly equipment, high accuracy posi-
tioning equipment, etc. This instruction manual covers the model that combines the
M series DD Servo-Actuator. Be sure to read this instruction manual prior to
operating the LINEARSERYV.

NOTICE

B The copying or reproduction by any means of all or any part of the contents of this
manual without permission is strictly prohibited..

8 Parker Hannifin Compumotor Div reserves the right to change the contents of this
manual without prior notification.

M While every effort has been made to ensure accuracy in the preparation of this
manual. if you should. however, notice any discrepancies, errors or omissions, kindly
contact your dealer or the authorized service personnel of
Corporation or its authorized agency.

B Parker Hannifin Compumotor Div shall bear no responsibility for iodirect or conse-
quental damages such as, but not so as to limit the foregoing. the loss of profit. or
the loss of preducton, caused by the use of our products in accordance with this
manual.

FD No. M C141-E
Ail Rights Reserved, Copyright ® 1935




Warning on Installation and Operation

1. The head amplifier is adjusted separately in conjunction with the coupled motor.
Therefore, do not change the motor and head amplifier combination.
(Make sure that the serial number of the motor and the head amplifier is the same.)

2. Never install the motor with the slider fixed and the base set free for movement.

3. Ensure that the power is switched off when removing the side panel of the driver for
jumper setting, etc. Dangerously high voltage is present inside the unit.

4. Ensure adequate grounding at the ground terminal.

5. Since the clearance between the slider and the base is extremely small (0.1 mm),
make sure that there are no contaminants, refuse, or fouling on the base.

Slider
Base

—] o) L,/

1 ] LR ] F 1 ' {

Screw holes to fix cables

6. To prevent cable breakage, always fix cables coming out of the slider section to the
side of the slider.

7. Use a screw which will not exceed the effective screw depth of the slider section in
order to fix the load. The use of too long screws may cause damage to the slider.

8. Because the surface of the motor is magnetic, materials easily affected by magnetism
must be kept away from or must not be close to the motor.

9. Install the motor in an appropriate location as the motor is not dust-proof. watertight
or oil-proof.

10. Because glass materials are incorporated in the motor. avoid mechanical shock or
vibration.

11.1If you remove the clamps mounted on the top and bottom surfaces of the driver box,
avoid using screws having a length of 6 mm or greater that fix the clamps to the
driver when you mount the clamps on the driver again.

12. On the LINEARSERYV LM/TM series, a rust-prevention coating has been applied to
the motor base. Before assembling the motor, completely remove this coating using
a cloth or paper dipped in a petroleum or chlorine solvent.

13. Never disassemble or modify the LINEARSERV. When such disassembly or
modification is required, consuit Yokogawa Precision Corporation or its authorized
agency. Yokogawa Precision Corporation, or its authorized agency. accepts no
responsibility for a disassembled or modified LINEARSERV without permission.

i IM C141-E
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1.

1. PRODUCT OUTLINE

PRODUCT OUTLINE

1.1

IM C141-E

LINEARSERY, LM Series

The LINEARSERV, LM. Series is a linear positioning actuator which adopts a
direct drive method. The features of the actuator are that it has our unique interpolated
optical linear encoder using a glass scale; fully closed high-precision positioning
control; and a smooth driving characteristic.

Absolute accuracy: 10 um or less/700 mm
Positioning repeatability: 0.1 to 0.5 pm

Small vibration: Fluctuation is 1% of the velocity.
Ratio of thrust to weight: 7G

The above four items prove the high-precision positioning characteristics that the LM
series has. A mechanically field-proven linear guide is incorporated in the
LINEARSERYV LM series, ensuring highly stiff linear guidance to each load. The
driver section has an I-PD positioning control function. enables high-precision position-
ing easily like handling a pulse motor, using a serial pulse command interface. and
does not require complicated adjustment work. The volume of the actuator is three
times smaller than our conventional actuators, realizing easy and simple use.

1-1



1.2 Standard Product Configuration

The standard product set consists of the following components. When unpacked. make
sure that the product is the correct model, and that the types and quantities of standard
accessories are also correct.

Part Q'ty
Motor 1
Main unit Driver 1
Head amplifier 1
Connector (for CN$5 terminal) 1 AMP (housing) for 4-pin connector/#172167-1 or 172338-1
Motor Connector (for CN6 terminal) 1 AMP (housing) for 12-pin connector/#172170-1 or 172341-1
20 AMP (socket) 170365-3 connectors, 10 AMP 170366-2
connectors
Connector (for CN1 terminal} 1 Manufactured by Fujitsu
Connector: FCN241J050-G/E
Driver Cover: FCN230C050-D/E
Standard Connector (for CN2 terminal) 1 Manufactured by Fujitsu
accessories Connector: FCN241J020-G/E
Cover: FCN230C020-C/E
Connector (for CN3 terminal) 1 Manufactured by Fujitsu
Connector: FCN241J020-G/E
Head Cover: FCN230C020-C/E
amplifier | Connector (for CN4 terminal) 1 [ Manufactured by JAE
Connector: DA-15PF-N
Cover: DA-C8-J10-F4-1

Motor section

for CNS terminal
for CN6 terminat

for CN1 terminal
for CN2 and
CNg3 terminals

Head amplifier section

for CN4 terminal

1-2 IM C181-E



1.3 Compumotor’s Linearserv P/N Format

w O 0-0 10 O- 0 EQ

Mode! a—
1~—High Precision
§—Standard

Motor Force =
05—50 N (LM1000)
10—100 N (LM1000)
30—300 N (LM1000)
04—40 N (LM5000)
09—90 N (LM5000)
27—270 N (LM5000)

Precision =
0—Standard
1—LUltra Precision*

Stroke Length -=
Available from 50 to 1500 mm (e.g., 040 - 400 mm)

Cable Option =
1—Cabie Option #1
(3m Motor and Encoder Cable, 1.5m Head-Amp Cable)
Input AC Voltage -=
115—110-115VAC
230—200 - 230 VAC

Sliders & Drives =
« — 1 Slider & Drive

2 — 2 Siders & Drives™ A\ notE

3 — 3 Sliders & Drives™

4 — 4 Sliders & Drives™ Since the combinasion of the LINEARSERY moter with head ampiifer is fixed. random
g —— 5§ Sliders & Drives™ combinagons are aot llowed. The dniver is compagble within e same moded rype

6 — 6 Sliders & Drives™

* This oprion is only availabze in the LM 1000 Series and may be ordered through Compumotor’s Custom Products Group.
** These options may be ordered through Compumotor's Custom Products Group.

YPC P/N Format (Reference) F {8 ot »ot s Hies wosd mot/
(1) Motor section W oToo 0

B0 Mowe type(1:Std/2: HR/3: R+ S/5 : HY)
%0 Max. fores (08 : SON Sariea”10: 100N Serien, 30 : 300N Serigg) ==
BB No of siider (0: None,/ 1~6)
28 Strok Wugth MUgit : mm) (D : 0/X: 100/F: 150/
G : 20078 : 300/]: 40K : 300/, : 60,7
M : T00.”N : 300./P : 900/Q : 1000/R : 1100/

$: 12007 : 1300V : 1400V ; 1500)
Antl rust (0: Nooe/L: Ant rost plating bam /!
. l:LoMMMun&a&

W Secwer position (0: No soswr/3 : koside/T : Outside)

IQ&&&Q&E.&:D(!R&_MR hu{__
3:L side bear exit/4:L side bear,

(2) Driver section mf:gow -gs
#B Motor type(1: SUd2: HR/I:R+ S5/ : HS) R

W@ Max, forcs (08 : SON Series/10 : 100N Serien.”30 : 300N Serigs) esemmmd

2l Aczeey (1:Ql um/9:084m)
Qiow :Ql 4@ acTacy ars ot appiisd for HS & H+ R modal)

B Power maace (3: 100 - 115V./4: 200 - 2OV)
B EMech. rescozace Dtar (0 : Nooe/N : with soxch Siter)







2. FUNCTIONAL DESCRIPTION

2. FUNCTIONAL DESCRIPTION

2.1 Motor

B Side piate

UP direction

=

DOWN direction

CNS5 connector

CN6 connector

W Slider

W Linear guide

B Magnetic circuit

B Encoder cover

B Encoder

CN4 connector———— N3 connector

Head amplitier

2.2 Driver

-
L8
i
- Clam
// / P
7-segment LED display T~ -~ f
2 /
Rating nameplate /

td
TB1 terminals (for power input)
(for motor cable connection) L CN1 connector

(for external control connection)

\
\
\

Clamp

CN2 connector

: y {for encoder cable connection)

IM C141-E 2-1




2.3 Driver (Front Panel)

AC power input terminals \

AC power grounding terminal —

Motor cable phase-A terminal
Motor cable phase-B terminal
Motor cable phase-C terminal

Motor cable grounding terminal —]

{Motor FG)
TB1 terminals /

b1

LED for status display

LED for positioning completion display
/ (ON upon positioning completion)

CN1 connector to connect to

/ the external interface

Natural frequency adjustment switch
(fc switch)

Integral limiter adjustment switch

L (1-LIM switch)

SW4 setting switch
" (For details, see the following pages.)

AC gain adjustment control
/”’

| DC gain adjustment control
| Veiocity monitoring terminal

Position test monitoring terminal

Bordoniwm-

™~ Grounding terminal for monitoring

™~

Torque monitoring terminal

CN2 connector to connect to
the encoder at the motor section

M C1a1-E



3. PREPARATION FOR OPERATION

3. PREPARATION FOR OPERATION

3.1 Initial Setting

(1) Setting of the Jumper Switches in the Driver Box

Natural frequency
adjustment switch

/Two SCrews

T~

Integral limiter
adjustment switch

SW4 setting switch
Right side panel

AC gain control

DC gain control

JP2 jumper d

Some jumpers, switches, and controls within the driver box may need to be set by the
customer. However. prior to shipment, they are set as shown below. See the figure
above for their locations. To remove the side plate from the driver box, remove the
two screws shown in the figure above.

In order to commence this operation, the power must be turned off because of danger.
Further, never touch a section generating high-voltages, even with the power tumned off.

WARNING

For the setting and adjustment procedures, see the following pages. Never touch the
switches and variable resistors other than those specified.

(2) Jumper Settings Done Prior to Shipment
The statuses for jumpers, switches, and variable resistors in DYNASERYV upon ship-
ment are set as follows as standard. The tuning mode is set to the I-PD position
control mode upon shipment.

M C1a1-E 3-1



JP1 jumper

Name Setting status
MODE u-a
CALIB C C
RATE #1 n-u
RATE #2 E-R
UD/AB a-n
B -8 : Shoried
0O O:Open
JP2 jumper
Name Setting status
I N
P u-n
100 -
200 c
PV B-0
B -8  Shoried
O C:Open
JP3 jumper
Name Setting status
VEL g 3
TORQ o =
C Z:Open
SW4 switch
Name Setting status
DC GAIN Minimum position
AC GAIN Minimum position
fc Setto “0”
I-LIM Set o “0”

Variable resistors, switxhes

NO. Name Setting status
! | TEST OFF
2 — OFF
3 _— OFF
4 |POSW 1] OFF
5 |POSW2 OFF
6 |POSW3 OFF
7 |FILTER! OFF
8 {FILTER2 ON
9 J|GAINI OFF
10 | GAIN2 OFF

IM C141-E



3.2

3. PREPARATION FOR OPERATION

Control Mode Setting

(1) Control Mode Types

IM C141-E

The following six control modes are available for the DYNASERV DM Series (How-
ver, only the position contr used in the <0.1-ym version>):

P-P position control

Position control mode —E I-PD position control
P-I position control

Control mode Velocity control mode —[ P velocity control Not available
PI velocity control inthe 0 1-ym
Thrust control mode version

The following table shows the validity or nonvalidity of the switches and variable
resistors related to the control mode and the jumper settings for each control mode.

List of Control Modes and Jumper Pin Switch Settings

Jumper Position control mode Velocity control Thr
mame mode ust
Section . control
Switch
name I-PD P-P P-1 P P! mode
MODE n-a -0 u-u - C IR - -
CALIB Z 0 S S N A N N R O = n-n
JP1 | RATE #1 * Z 5 2 Z z Z
RATE #2 * z z - z z z
UD/AB Z - c C Z .
Controll I caoO,occ|me-m | OO E-B | O
board P u-n ®-0 OO | E-E C C [
JP2 | 100 Z - < = Z Z
200 Z - O z Z Z
PV -8 -0 -0 -0 B-N -
"3 VEL aoag (. o0 - i-B oo
© | TORQ o a Z C | ] C O N-N
TEST C Z C - z X
POSW -3 2 - o X X X
SW4
FILTER 1,2 < < C c < Z
Front GAIN 1,2 Z C O C C x
panel DC GAIN Z ° O C S X
AC GAIN x x C x - x
fc C c o x x x
I-LIM o X X X X X

B — W : Jumper shorted

O O:Jumper open

O : Valid. When the setpoint exerts influence on motor operation.

X Invalid. When the setpeint does not exert influence on motor operation.

*:Invalid in0.1-um version
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(2) Functions and Details on Jumpers and Switches
The servo driver receives a signal from the encoder built into the motor, then outputs an A/
B phase or UP/DOWN pulse signal to a higher-level conmoller. Jurnpers related to the
feedback pulse signal are [RATE#! to 2] and [UD/AB]. In addition, the position command
pulse signal multiplying factor is determined by the setting of [RATE#1 to 2].

a) [RATE#1 to 2] jumpers [JP1]
The adjustment of these jumpers can change the position command pulse signal by 1 to
8 tmes (see the table below for the 0.5-um version). Note, however, that resolution

also varies in accordance with the variation of the multiplying factor.

Jumper Settings Multiplying Resolution [pulses/inch (pulses/mm))
RATE#1 RATE#2 Facter LM1000 LM1000* LMS000
n—N n—n 1 50800(2000) |254000(10000) 25400(1000)
a O n—N 0.5 25400(1000) - - 12700(500)
n—0N a d 0.25 12700(500) - .- 6350(250)
a O g | 0.125 6350(250) - - 3125(125)

*LM1000 Series with Ultra Precision option

b) [UD/AB] jumpers (JP1)

The selection of these jumpers enables the selection of the A/B phase or the UP/DOWN
phase. The shorted jumper results in the A/B phase, and the open jumper, the UP/DOWN

phase.

c) {100] [200] jumpers (JP2)
These jumpers are used to select the velocity signal filter cut-off frequency. The cut-
off frequency is set to 100 Hz with [100] shorted; likewise, it is set to 200 Hz with
[200] shorted. These jumpers must be cpened if either one of the [#7, 8/FILTER 1, 2]
subswitches in the SW4 switch is set to on.

d) [FILTER 1, 2] subswitches (SW4 switch)
These subswitches are used to set the first-order delay fiiter to regulate mechanical

resonance. Setting the two subswitches can select the filter frequencies as shown in the
table below. Select one of the frequencies in accordance with the load status.

~12db

NN
\89Hz \144Hz ™~

FILTER 1 FILTER 2 Frequency
OFF OFF No function
ON OFF S4/20Hz
OFF ON 36/144Hz
ON ON 22/89Hz

220Hz

1Vl W R —
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3. PREPARATION LR OPERATION

e) [POSW 1 to 3] subswitches (SW4 switch)

When the position deviation reaches the positioning completion width (number of
pulses) in the position control mode, the COIN signal becomes on and the positioning
is completed. The number of pulses of the positioning completion width can be set or
selected as shown in the table below by using the POSW 1 10 3 subswitches. Note that
it may take so much time to complete positioning if the positioning completion width is
small, resulting in insufficient adjustment.

Positioning
POSW 1 POSW 2 POSW 3 completion
width
OFF OFF OFF 1 pulse
ON OFF OFF 2 pulses
OFF ON OFF 4 pulses
ON ON OFF 8 pulses
OFF OFF ON 16 pulses
ON OFF ON 32 pulses
OFF ON ON 64 pulses
ON ON ON 128 pulses

f) [GAIN 1, 2] subswitches (SW4 switch)

These are subswitches to set the loop gain magnification when the loop gain is variably
adjusted using the DC GAIN adjustment control provided at the front panel of the
driver. Setting the two subswitches can select the multipliers as shown in the table
below. The function to vary the gain multipliers by the GAIN 2 subswitch is the
same as that of GAIN 2 signal of the CN1 connector. To use GAIN 2 signal. the
GAIN 2 subswitch must be set to off. Refer to page 5-1 to do other settings for use
with the GAIN 2 signal.

Gain
GAIN | GAIN2 multipliers
OFF OFF x1
OFF ON x6.6
ON OFF x 14
ON ON x20

g) For fc, I-LIM, DC GAIN, and AC GAIN, refer to Chapter 5, “CONTROL

MODE AND ADJUSTMENT.”
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3.3 Connection

(1) External Connection Outline Diagram

Oriver
@ AC power ,11, @ Controiler cable
supply cable \tl’ / i
» ( (":::::: Controller
Line
Motor CNsS

ey B
=)

® Grounding, { I
onz CNE  aAmplifier cable ®, l,l I
CN3 cna I} {
# ) Head amplifier }; }
B1 ® Encoder cable ; {
== ——— 2&%&'2‘2’2_—_.}}

e ——— T G D S T — — T Wi ——— —— —

Note: The items indicated by the dotted lines must be provided by the customer
(see the optional parts described below).

(2) Cable Sizes and Rated Currents

Cable Specification
® AC Power Cable {Current (A) 5
Power Cable Size More than 0.5mm?(20 AWG): Length: < 30 m( 98 ft)
Line @ Motor Cable Current (A) 5
Cable Size More than 0.5mm%20 AWG): Length: < 15 m( 49 ft)
@ Controller Cable |Current (A) 100 mA DC Maximum
Cable Size O.2mm2(24 AWG) twisted pair cable having an outer diameter of

14mm(0.55in) or less. Collectively shielded wire. Length: < 3m(10 ft)

Signal

Line

100 mA DC Maximum

® Encoder Cable |Current (A)

O.2mm2(24 AWG) twisted pair cable having an outer diameter of

Cable Size
! 14mm(0.55in) or less. Collectively shielded wire. Length: < 10m(30ft)

100 mA DC Maximum

® Head Amp Cable |Current (A)

0.3mm%(22 AWG) twisted pair cable having an outer diameter of

ble Size
Cable Size | g @ m(0.35in) or less. Collectively shielded wire. Length: < 5m(15 ft)

® Grounding Cable Size More than 0.5mm?( 20 AWG)

(3) Wiring Cautions

3-6

W Use the specified multi-core twisted pair cables with collective shielding for the
controller, encoder, and head ampiifier cables. Ensure proper end shield connections.

B Use thick conductors as grounding cables as much as possible. Ground the
LINEARSERY through a resistance of less than 1000

B Since high voltage and large current flow through the motor and the AC power
cables, ensure proper wiring connections.

I Separate the power lines from the signal lines for wiring as much as possible. Avoid
binding both lines together.

B Crimp tools are necessary for wiring of CN5 and CN6 terminals.

IM C141-E




3. PREPARATION FOR OPERATION

(4) Optional Cables

6Fmrmd (Model CMB061L-030) 3m (10 f1)

& ) 5
© Amplifier cable (Mode! CE22621-015) 1.5 m (5 ft}
L
| o E
1_&
® Encoder cable (Model CE3636L-030} 3 m (10 ft)

@l @

Q (5) Connection Between the Motor and the Driver

. ﬂ NOTE

Shielding must always be done for each line.

Driver Motor
TB1 TB1 ’ CNs Motar
- Motor cable e
ACpower [—TO | LNE - | O TR
=0 Ve | Ot ——0 | 2
Lo v s 1|3
GND | Ot —0 | ¢
Head amplifier
CN2 CN3 c CN6
ar - Encoder
+10V 1 | O /“\ O |1 1| O O |1
CN1 AGND 12 | O— Q12 9 = O12
6 SIGO 3 ——AH—10O| 3 2 O Qs
AGND 14 | Ot N 1511 10 | OF—— Ol4
68161 § |Or———A—O|5 3|01 O|s
AGND 16 | O+ Q16 11| Op—— O |8
ECLK+ 7 | O—— A Ol 7 4 — O 7
Controller ECLK- 18 | O-p—t— /\ O|18 12 — Q|8
) FG 10 g O] 10 5| O g
FG 200 Ol20 13| O—— Q|10
: 15 | O+ O 1
T Encoder cable Head amplifier cable
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(6)

Pin Arrangement of Connection Terminals and Connection Signals

a) CN1 terminal

Pin#| Sigmlname | Pin#| Signainame | Pin# | Signalname | Pin#| Signalname | Pin# | Sigral mame
1] COM+ 11| ERRO 21| 2+ 31} RDY 41 AL-
2 12 22) AGND 32 42 —_
31 GAIN 2 13| SIGN+ 231 TRQIN 33 ERR3 43| B/D-
4 i4 24 AGND 34 44 —_—
5| SRVON 15 PULS+ 257 VELIN 35§ ERR 1 45| 2-
6 16 26| COM- 36 46
7| COIN 17| AU+ 27| IACT/PACT 37} SIGN- 47{ TLIM
8 18 28} IRST 38 48/ GND
9| ERR2 19| BD+ 29| RST 39¢ PULS- 49| VELMON
10 20 30 e 40 _— 50| AGND
b) CN2 and CN3 terminals
Pin#| Sigmlname | Pin#| Signal name
1| +10V 11
2 12 GND
3| SIGO 13
4 14{ GND
51 SIG | 15
6 16{ GND
7| ECLK+ 17
8 18| ECLK-
9 _— 19
10{ RG 200 KG
#3 #2 #1
| — e ( - — — —
() U 0.0 U
‘vé ——————————— Py P
[ = 5 — s R— S |
Final number/ Inserticlm side H 1 u u -1 o=
% 4P WY 9 O U7 GF G7 U OO0 JF O
PLRLRIR LRI R IR TEIE Y
Final number

UI‘_'IESMUI‘_‘JESUMM

-mrﬁrmm:mm—1 ]

unnnnnnnnnnn nﬂ:l

Soldering terminal side

Terminal arrangement for 50 pins (Terminal arrangement for 20 pins is the same as that of 50 pins.)
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¢) CN4 terminal

Pin#

Signal name

Signal name

—

PDA |

PDA S

PDA3

PDA 8

PDA S

AGND

PDA 7

+10V

Wl ibn|lw]lo

PDA2

PDA 4

d) CN35 terminal

Pin#

Signal name

Va

\%:]

V¢

bW

GND

e) CN6 terminal

Pin #

Signal name

—

PDA |

PDA 2

PDA 3

PDA 4

PDAS

PDA 6

PDA 7

PDA 8

WV]joo]ldjloajwisal]lw]|rm

+10V

(=]

AGND

—
—

FG

-
~

3. PREPARATION FOR OPERATION

Pin arrangement from the
insertion side

12345678
® 60606 6 00

® 000 000
9 101112131415

<CN4>

<CN5>
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(7) Connections to 6000 Series Controllers/indexers

Linearserv 6250/AT6Nn50
50 Pin Connector (CN1) " Drive Connector

--- [COM  [Pin2 =———
Servo On - Pin 5 [SHNO  |Pin4
Ready + Pin 31 {OFT Pin 5
Com - Pin 26 AGND Pin6 _L—NOTE:
Agnd-TQ(Agnd-VEL)*|Pin 22(24)* JICMD - Pin 8 Connect
Vin-TQ(Vin-VEL)* Pin 23(25)* |ICMD+ |Pin9 COM to GND

Encoder Connector

--- GND Pin 2 cosmnd
Com + Pin 1 +5V Pin9
A - Pin 41** A +** Pin 8**
A+ Pin 17** A -+ Pin 7**
B+ Pin 19 B+ Pin6
B- Pin 43 B- Pin5
Z+ Pin 21 Z + Pin 4
Z- Pin 45 Z - Pin 3

* Pins 23 & 22 are CMD+/- in Torque mode(25 & 24 in Velocity mode)
**Please note that A+ and A - are swapped.

Linearserv 6200/AT6n00
50 Pin Connector (CN1) Drive Connector (15 pin D)
Pulse + Pin 15 IStep +  [Pin 1
Pulse - Pin 39 IStep-  [Pin9
Sign + Pin 13 [Dir + Pin 2
Sign - Pin 37 IDir- Pin 10
Com + Pin 1 Sht - Pin 12
Servo On - Pin 5 Gnd Pin 14
Servo Ready + Pin 31 [Dft + Pin §
Servo Ready - Pin 26 [loft - Pin 13
| Encoder Connector
A Pin 41**  JIA +** Pin 8**
A+ Pin17**  fla-* Pin 7**
B+ Pin 19 [lB+ Pin 6
B - Pin 43 [IB - Pin 5
Z+ Pin 21 iz + Pin 4
Z- Pin 45 [1z - Pin 3

**Please note that A+ and A - are swapped.



3. PREPARATION FOR OPERATION

(8) Connection to External Controller

Controller CoN 1 Driver
7407 or equivalent +\L/ / .- . 1/COM+ 6800 x 10 TRP521 or equivaient
SAVON >-__..__a¢§,._ &/SRVON vé 2 ¥ (_
IACT/PACT >—_WR\,_ .| L 27NACTRACT 'i ' IE24
GAIN2 >_____M';,... Is’GA'Nz wf ' IE24E
= >_ R b IZQ/RST m% | ¥ (_:
e LS R IR - it
7415244 or equivalent .5y ' g
S = gﬂm P 31/RDV TRPS21
Aoy g —
CON <l ] L I?/éaﬁ z J¥
COIN \EJ —
A %- b I11/EHHO F J¥
ERR O <z -
<1} F] P Ias/sam z [J¥
ERR 1 <z} -
1 3 P | 9ERR2 z |J¥
ERR2 7 :
D ] EID
< ¥ b 33/ERR 3
ERR 3 7 ;
N L 26/COM- z§ SF
v r

AM26LS31 or equivalent ! ' 33Q 91Q
9 . 13/SIGN+ / TRP2631

A A

sian 4| /N[ Jamsion & —FJ T [>or—
A 15/PULS+ — L—qpmd

Pus +¢_| N\ Leruis B I [ %[>

o ——
AM26LS32 or equivaient . . : A AM26LS31

w +—< 3 AN ¢ ﬁ————
A V1 T 19mD+

BD o i £ /N i I4BD- gﬂ____
A b1 J21zZs

b3 4 N $ _/ \ ! 45/Z- g<}____.

25/VELIN__ 100KQ

A,
VELIN I _/ \ 24/AGND_VEL/IUP3 [

e I 23TRQIN ¥
TRQIN rd WA wAGmggj—
v 1 Lartum v

A
TUIM T _/ \_ i TseacND N

A i J49/VELMON ¥ ——w—
VELMON1OOKQ}: N

Insert a resistance of 0Q at 5 V, 680Q at 12 V, and 1.2 kQ at 24 V in the circuit marked with *R.

i

50/AGND %
-4
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3.4 1/O Signals

(1) Input (Note: Number in parentheses indicates the Vcc signal input’s terminal (COM«+).)

Signal mame | Pin No. Meaning Details

COM + 1 Signal power Usually a voltage of 5 V is entered (allowed w enter

a voltage of 50 24 V). However, if you enter a vollage
of 24 V, insert a resistance of 1.2 kQ.(See the circuit
diagram on page 3-11.)

SIGN+ 13 Motor-rotating The motor rotates in the UP direction with this signal set to

SIGN- 37 direction command H and in the DOWN direction with the same signal setio L.

IRST 28(1) Integral capacitor The inwegral capacitor in the velocity loop is shorted.
reset

SRVON 5(1) Servo ON The motor is set to the servo ON status 0.2 sec. after this

signal is set to L 1o set the driver to the command wait
status.

IACT/PACT |27(1) Integraliproportional | Integral action is selected when this signal is set 1o H and

acton selection proportonal action is selected when this signal is setto L
in the position control mode.
TLIM a7 Current imit input The maximum current is limute d according to the input
48 signal (analog) thus entered. The voltage between

-8 and +8 V must be entered. When a voltage of -8 V' 1s
entered, it becomes the maximum thrust. If this signal 1s
not used. always keep it open.

GAIN 2 3D Gain selecton This selects the DC gain variable range. This has the
same function as GAIN 2 in the SW4 switch. To use this
signal. the GAIN 2 subswitch must be set to off. (see
Note 1)

RST 29(1) CPU reset The driver control section is initialized with this signal
set o L for more than 1 msec (the same status as power
on status). Ittakes about 3 seconds o be in the operable

[RDY] status.
PULS+ 15 Position command Driver position command pulse signal. A pulse width of
PULS- 39 pulse 150 nsec or more is required.
VELIN 25 Velocity command This is an analog signal o enter a velocity command (o
24 input the motor when this acmator is in the velocity conmol

mode. Set 1o the maximum number of rotations at +6 vV
input The input sensitivity is 2.5 V/rps.

TRQIN 23 Current command The maximum thrust is generated al =8V
22 input

3-12 M C1ar-E



3. PREPARATION FOR OPERATION

(2) Output (Note: Number in parentheses indicates signal GND (COM-) output.)

IM Ct41-E

Sigmal name | PinN Meaning Details

COM - 26 Signal GND

A+U+ 17 Position feedback Pulse signal to indicate the motor rotaung position.
A-AJ- 41 puise signal Either A/B phase or UP/DOWN phase pulse can be
B+/D+ 19 selected by the jumper on the board. These are
B-/D- 43 differental output signals because the velocity of

frequency is very high.

RDY 31(26) | Servo ready The motor is ready 1 operate with tis signal set o L.
This signal is set 1o the H level about 3 seconds afier
driver power on.

VELMON 49 Velocity monitoring | Signal for monitoring the number of MOtor rowtions o
50 output positive voltage for the UP direction and ne gative
voltage for the DOWN directdon. (Refer 1o Note 2))

COIN 7(26) Positioning This signal shows that the position deviaton is within
completion signal the positioning completion width. This signal issetwo L
when positioning is completed.

ERRO 11 (26) | Error stams output These signals output error stamuses. Geaerally, the RDY
ERR1 35(26) signal turns off as an error occurs. However, RDY
ERR 2 9 (26) signal remains as is dcpcndi.ng On error contents.
ERR 3 33(26)
Z+ 21 Origin pulse Signal for detecting the position for every pilch of glass
‘i 45 scale (2.048 mm).
(Note 1)
GAIN 2 sigmal | GAIN 1 sobswitch (SW4) | Gain magnification
H OFF x1
L OFF 6.6
H ON x14
L ON x20
(Note 2)
Velocity/Volt [in/s/V {mvs/V)]
LM1000 Series 32.90/6 (0.8356 / 6) -
LM1000~ Series 6.58/6 (0.1671/6)
LM5000 Series 78.74 /5 (2.0/ 5)

*LM1000 Series with Ultra Precision Option



3.5 Installation

When the product is delivered, first check the product type and model as well as the
inclusion or absence of accessories and for the exact combination of the motor and
driver.

(1) Motor Mounting
The motor can be mounted either horizontally (normal or reverse direction) or verti-
cally. Incorrect mounting and an unsuitable mounting location may shorten the motor's
service life and cause problems. Therefore, always observe the following.

Horizontal direction (normat)  Horizontal direction (reverse) Vertical direction

a) Installation Location
The motor section is designed for indoor use. Therefore. the installation location must
be such that:

M There are no corrosive or explosive gases.
B The ambient temperature is between 0° and 45°C.
® Dust concentration is low, with adequate air ventilation and low humidity.

ﬁ NOTE

The LINEARSERYV is not moisture-proof or oil-proof, so it should be covered with a
suitable moisture-proof or oil-proof cover.

b) Mechanical Coupling

M The flatness of the object-surface to be mounted on the slider must be maintained
within a parallelism specification of less than 0.01 mm.

B The gap between the base and the slider of this system is 0.1 mm, which is extremely
limited in terms of space. Hence, ensure that the base surface is free from particle
dust contamination (or accumulation).

B A rust-prevention coating has been applied to the base-mount at the motor. The
presence of the coating may lead to severe mechanical inaccuracies of the assembled
system. Before assembling the motor, completely remove this coating using a cloth
or paper dipped in a petroleum or chlorine solvent.

W Observe the following for screw-tightening torque when mounting the base and
mounting the load to the slider. When tightening the screws, always apply LOCTITE
601 or the equivalent to these screws to lock them.

130 kgecm or less for slider; 40 kgecm or less for base

M The accuracy of the motor is influenced by the levelness of the mounting surface at

the base. Hence. it is necessary to obtain the best levelness of the mounting surface.

3-14 IM C141-E



(2) Driver Mounting

3. PREPARATION FOR OPERATION

The standard driver is designed for rack mounting or wall mounting.

a) Installation Location

I If there is a heat generating source near the installation location, ensure that tempera-
ture does not exceed 50°C in the proximity of the driver by providing an appropriate
heat shield or cover, etc.

B If there is a vibration generating source near the driver, then mount the driver on the
rack with appropriate vibration insulators.

Bl Further. installation must be at a location where the humidity is low. and where the
surrounding environment is free from high temperature and humidity. dust, metal
powders or corrosive gases.

b) Mounting Procedure

B Normally, the driver is rack-mounted (with angle brackets) on a level plane with the
front panel facing forward. However, it may be mounted with its driver panel facing
upward. Always avoid mounting it with the panel wrned on its side or upside down.
(See the figure below.)

B The driver box adopts a natural air-cooling system. To mount it, make sure there is a
clearance of more than 25 mm above and below the box for ventilaton. The self-
power loss of the driver is approximately 30 W. (See the figure below.)

VAN

CAUTION

M C14a1-E

Never use screws having a length of 6 mm or more to fix the clamps to the driver box to
avoid damaging the controller board.

\4 all mounting

- “.
&-".' c N
"
A

"
~d
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(3) Fixing Cables to the Slider
Power and encoder cables are coming out of the two connectors at the slider. For
slider installation, fix the cables to the side of the slider. The screw holes are provided
at two places on the side of the slider to fix the cables (see the figure at right - cable
leadout to the right. See attached drawings for the other models)

16 11
e g =] =N
foj r
» L (o L
=g | 1k ®
LTy
1

AAS screw, depth: 5, 3 places
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3.6 Service Life

Tae service life of the motor of the DYNASERV is datermined by that of the fdur
linear guides provided at the driver. The following shows the rated loads of the linagy

guides:
Load | LM1050/1100, LM5040/5050 | LM2050/2100. LM3040/2080 | M1300/s279
Basic gynamic rated oad: G 2C0C0ON 4700N 8330N
Basic static rated lcad: Co 3000N 8530N 12500N

The arracdng forcs of the magnetic circuit applies o the motor as follows:

LM1050 series: 400N; LM110 series: 900N; LM1300 series: 2400N

Therefore, cne-fourth of the artracting force applies © each linear guide. According (o
the above, the servics life of the motor can be obuined accarding to the foilowing

equarons assuming thar L is the distancs:
<{Fxample> b
LM1050 series: L = 50(1600/(100+P))’ [km]

LM1100 series: L = 50(1600/(225+P))* [km]

However, P[N] = Load quality [kg] x 9.8 [mv/s]
If e load applies w0 the center of the slider, assume that ope-fourth of the load applies
0 &acd guide. Adding the four loads makes the value of P. If the load is otin the

ceater of the slider, see the diagrams on the dght In this case, dimensicns £ and ¢
berwesn guides shouid conform to the tabje below.

Model [ tmm) | c(mm)
LM1050/5040 76 55
LM1100/5080 78 76
LM1300/5270 125 125
LM2050/3040 91 2 }

LM2100/2090 91 93
Equations to Obtain Loads Depending on Load Position

Example of load position Guide position | Equaton
(1) Two hodzemil-axis vertical 'oads P = bicwF
P — ¢ [R—,
- P2 = o/fF
Ps sman et
o &/‘\‘ — el
. LI Qe P avcwtf |
3 IF 3
Ig':i P¢ = 2/cod/foF
e ’ { l

(3 Two horizeonmi-axs versical ‘ P = bic=-F

gy

Y
..'..




Example of load position

Guide position

Equation j

(3) Two horizontal-axis horizontal P1 = 1/2LJfF
loads
P o oo P2 = -1/2sL/feF
Ps <=F
P .
P1 ot ) P3=P;
P -e- ——=<=F
¥ -
- Ps=P2
, . ]
f
(4) Two axes on the vertical guide P1=-1/2¢L/ceF
plane vertical load
P:=P:
- P: = 1/2eL/ceF
c-- F .
o —— Pazbe
‘ f

Pa=PB=Pc=PD-F/4

Note: F: Load [N]
a. b, c.d,e.f, L: Distance {mm)|

P1, P2, P3, Pa: Vertical load on bearing [N]
Pa, PB. Pc, Pp: Lateral load on bearing [N]

Static safety factor

Generally, we consider the basic static load as the permissible limit of the static load.
However, its limit is determined depending on the operating conditions of and required
conditions to the bearing. The static safety factor f; in this case is obtained according
to the following equation:

f. = Co/Pe (Co: Basic static rated load [NI; Po: Static load [N]
Set the f; value to 5 or greater in this LINEARSERV.

Therefore, the maximum static load (F) of the motor is:

F < 4Co/f; - Fm (Fu: Attracting force)
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3.7 Definitions and Measurement Methods of Specifica-

tion Accuracies

Item Spe cvl:ll(l::uon Definition and measurement method
@ Measurement by laser interferometer
Corner cube
Laser Half mirror (on the encoder)
aﬂu — =
-— — ﬂ
TI7TI77 7 hllcces 7777 TITI7 TITITTIIITIT
Positioning K
accuracy 10um(P-P) <Positioning accuracy> <Repeatability>
Positioning should be made sequentially froma  Determine an arbitrary point for
reference position in a direction, and then posiuoning and repeat positioning
measure the difference between the actually seven limes with the same direction in
moved distance and the one to be moved at order 10 measure stop positions. and
cach position 0 obtain the maximum difference  then obtain a half of the maximum
within each reference length. This difference of the reading  As a rule.
measurement should be done in the total this measurement should be done at
moving distance with a specified interval. the center of the distance to move or at
These maximum values thus obtained are taken  both side posiuons. Of these values
Positioning as measured values. obtained, the maximurn one is taken as }
accuracy the measured value. Represent the !
Measurement accuracy by adding a = sign (o the half |
interval of the maximum value.
|
Reference
length L
—
-t
, J
L L:
Repeatability | =0.5um L L- ‘
----------- e REEEEET PR
|
] T T T T T 1 T L
Reference Distance to L R
position "Reference  be moved
length
L1 = (actually moved distance) - (command
value of distance to be moved)




Item

Specification

Definition and measurement method
value

—

Mechanical

Parallelism

B Measurement by dial gauges

<Parallelism>

Linear/slider
section

Deflection of the gauges on the
vertical and horizontal directions

4

Ruler
~

N<(7

on table moving axis

10 um(P-P)

Parallelism
(Measured values are indicated by
two direct lines in parallel.

I\
777 77777777

Parallelism is the distance between

N

~ N\

the maximum and minimum
measured values (the range

L

N

indicated by two direct lines in
parallel).)

Pitching
Yawing
Rolling

B Measurement by autocollimator
(indicated by the maximum difference of measurement reading)

<Pitching> <Yawing>

Angle change in the vertical

direction on table moving

shaft

<Yawing>

Angle change in the

horizontal direction on table

moving shaft

<Rolling>

Typical values:
= 20 arc-sec

<Rolling>
Angle change about the
table moving shaft




4. CAUTION ON OPERATION

4. CAUTION ON OPERATION
———

4.1 Cautions on I/O Signals

(1) Position Command Pulse Input Signal (PULS+)

This is the driver position command pulse signal. The pulse signal uses positive
switching logic with a minimum pulse width of 150 ns. This signal should be con-
nected upon the position control mode. -

(2) Motor Rotating Direction Command Input Signal (SIGN+)

This is the signal that indicates the motor rotation. The motor rotates clockwise when
this signal is set to H and counterclockwise when this signal is set to L. The timing of
this signal with respect to the position command pulse signal at the output is as shown
below:

. More than 150 ns
=

Position command

: %
pulse signal /PULS Note: The pulse should be set to active H.

This means that there is no current
- flowing through the driver

3us min. 1_L_ __)__1 3us min. photocoupler if a pulse is not cutput.

Rotating direction command signal /SIGN

(3) Velocity Command Input (VELIN)
This is connected when the signal is in the velocity control mode. An analog input
signal is used as the motor rotating velocity command value. The motor rotates
clockwise when a positive voltage is supplied and counterclockwise when a negative
voltage is supplied. (Input range:-10t0 +10 V; input impedance: 100 kQ)

(4) Current Command Input (TRQIN)
This is connected when the signal is in the thrust mode. An analog input signal is used
as the motor current command value. The motor rotates to the UP direction when a
positive voltage is supplied and to the DOWN direction when a negative voltage is
supplied. Upon the position control mode, this command can be used as a thrust
feedforward signal. ‘

(8) Current Limit Input (TLIM)
This is an analog signal to limit (regulate) the motor current,



(6) Velocity Monitoring Output (VELMON)

Motor analog velocity monitoring output

Output voltage: At maximum velocity +6 V (UP direction)
At maximum velocity -6 V (DOWN direction)

49/VELMON
- Ny

A
7/
Terminated with 100 kQ / \ 50/AGND
N

AGND Y — />_1

VELMON

(7) A/B Phase, UPDOWN Pulse Output Signals (A/Us, B/Dz)

A\

Pulse signals to indicate the motor position. The following two pulse output statuses
can be selected by jumpers on the controller board.

NOTE

As the 0.1-um version outputs signals after averaging, a delay occurs to the actual motor
position.

a) A/B Phase Output Pulse
The following pulse signal is output with the Jumper [UD/AB] on the controller board
shorted.

DOWN direction UP direction
Arphase pulse 750KHz max. 750kHz max.
fe—
S N B S B | I Y
B-phase pulse . .
— L e
S I D T e I [ S I I

b) UP/DOWN Output Pulse
The following pulse signal is output with the Jjumper [UD/AB] on the conwoller board

opened.

DOWN direction UP direction

UP-puise signal

LY. §




4. CAUTION ON OPERATION

(8) Origin Pulse Output Signal (Z+)

Origin
pulse
accuracy
(Ume.z)

This is the signal for detecting the original position provided on each stroke (2.048
mm}*of the motor. When the original position is detected, the next pulse signal is
output. The point at which H changes to L when the motor rotates to the UP direction.
or L changes to H when the motor rotates to the DOWN direction, corresponds to the
original position. The accuracy of origin pulse depends on that of the motor. The
characteristics of the origin pulse signal are as shown in the diagrams on the below.
The origin repeatability upon positioning control is influenced by the following items:

.. . % (High speed modeil : 4.096mm)
B Origin return algorithm  (High sp

M Position control system
W External vibration
M Contol gain

When the motor rotates When the motor rotates
to UP direction: 200us or more to DOWN direction: 200us or more
\ Y

Jr I

t t

<Qrigin pulse signal and zero position>

2.5 1.0
(a) 0.5um version / (b) 0.1um version
2.0 ' 0.8 -
1.5 — 0.6+
Origin
pulse
1.0 . accuracy 0.4
: (#m;.)
0.5 0.2— :
0 | R— T T 0 1 T T ;
0 1.0 2.0 3.0 4.0 5.0 0 1.0 2.0 3.0 4.0 5.0
[mmvs) [umvs)

<Relationstip between motor velocity and pulse accuracy>

In the 0.1-pm version, since the feedback pulse signal that is equalized in the servo
driver is output, it is not synchronized with the origin pulse signal. Thus, if the
controller does an origin return, select the method which does not use feedback pulse.
If feedback pulse is used, the origin return accuracy may be insufficient.

<Example of origin retumn>

B Origin neighborhood sensor I




(9) ERR Output Signal
ERR 0 to 3 show the driver statuses. For details, see Section 7.2, “LED Displays.”

Since these signals are updated every 20 msec, take proper actions to prevent misread-
ing if the signals are read by the controller (double reading, etc.)

4.2 Power On/Off

Pay special attention to the following when the power is tumed on.

(1) The inrush current in both the main and control power circuits is about 20 A (100 V
AC source) peak.

(2) The motor is set to the servo status about 200 ms after the SRVON signal is set to L.
At this time, serial pulse input becomes effective.

(3) After the power supply is turned on, the RDY=H condition is maintained up to 3
seconds.

100 V AC power supply {

RDY ___l_

{
P

Approx. 3 seconds maximum




5. CONTROL MODE AND ADJUSTMENT

5. CONTROL MODE AND ADJUSTMENT
————

5.1 Position Control Mode Adjustment

In the position control mode, motor positioning control is performed according to the
command position sent from the higher-level controller. Two control methods are
available in the velocity control mode: the I-PD control system is selected with the CN1
connector [IACT/PACT] signal set to H. and the P control system, with the same signal set
to L. Usually, the I-PD control system is selected in the positioning mode of operation.

(1) I-PD Position Control
This method uses position integral feedback and is suitable for highly accurate positioning. A
stable control characteristic is also achieved even under load variations. In this mode. adjustment
of the fc switch, I-LIM switch, and DC gain adjustment control becomes necessary.

a) fc switch (Natural frequency adjustment switch)
The 1 to 16 Hz position control system band is selected from a scale of O to F.

b) I-LIM switch (Integral limiter adjustment switch)

This prevents the wind-up phenomenon by limiting the output of the digital integrator
during software servo computation. The larger the switch number. the larger the
limited value. The smaller the limited value. the smaller the wind-up and the shorter
the settling time. However, if the limited value becomes too small, the motor output
torque is also limited. Therefore, it is better to make the switch value large within no
wind-up range. Fine adjustment is performed during the acceleration/deceleration
operation. If this value is inappropriate, an overcount alarm may occur.

¢) DC gain adjustment control

The combination of the GAIN 1 and 2 subswitches with DC GAIN adjustment control
in the SW4 setting switch provided at the front panel results in an adjustment range
from 0.5 to 110 times. The DC gain should be as large as possible. If there is a
change in inertia, adjust the gain so that it reaches the optimum at the maximum load.




(2) P Position Control
Positioning accuracy is not high because proportional control is used for positioning
feedback. The velocity controls which can be set for simultaneous selection are P and |
conuols, and they can be set with a jumper.

With P velocity control (P-P type). torque which is proportional to the positioning error
is obtained, and compliance control is possible. In this control mode, only the fc
switch and DC gain control are to be adjusted.

With I velocity control (P-1 type), high tact positioning can be achieved. In this contro]
mode, the fc switch, DC gain control, and AC gain control are to be adjusted.

(3) Position Control System Adjustment Procedure (see the following figure)
The position control system can be adjusted in the test mode. Turning on the test
switch at the front of the driver generates a 2.5Hz square-wave position command
signal inside the driver to output the motor position to the POSN signal terminal. At
this time, ensure that the motor exhibits reciprocal action at very small rotating angles.

@ The adjustment procedure for I-PD position control in the test mode is as
follows:

Step 1: Connect an oscilloscope to the POSN signal terminal.

Step 2: Set the CN1 connector SRVON signal to L. At that time. set the TEST
subswitch to off.

Step 3: Set the TEST subswitch at the front of the driver to on.

Step 4: Adjust the fc switch. Its variable range is from 1 to 16 Hz and should be set to
about 10 Hz (scale graduation: 9) under normal load conditions. Set the I-LIM
switch to a large value within the range in which there is no bunting. Select
the GAIN 1 or 2 subswitch in accordance with the load condition. Fine
adjustment is made by DC gain control. Perform the above adjustments so that
the POSN signal becomes a square wave.

Step 5: Set the TEST subswitch at the front of the driver to off.
Step 6: Set the CN1 connector SRVON signal to H.

DC GAIN
Olfe
fc(lto16Hz) -7 "
pcaan || o O] "L,'I,’:ST cubeui . o
== switch
ACGAIN || O I = (integral limiter)
= SW4
VEL ([0 =
POSN = | ~ .
AGND (== .. Waveform interval: 400 ms
Vol :0to5V im
e Waveform before adjustment 'O/ 29¢ 010 5 V maximum



5. CONTROL MODE AND ADJUSTMENT

@ The adjustment procedure for P-I type position control in the test mode is as
- follows:

Step 1: Connect an oscilloscope to the POSN signal terminal.

Step 2: Set the CN1 connector SRVON signal to L. At that time, set the TEST
subswitch to off.

Step 3: Set the TEST subswitch at the front of the driver to on.

Step 4: Adjust the fc switch. Its variable range is from 1 to 16 Hz. Set AC gain
control to a large value within the range in which there is no hunting. Fine
adjustment is made by DC gain control. Perform the above adjustments so that
the POSN signal becomes a square wave.

Step 5: Set the TEST subswitch at the front of the driver to off.
Step 6: Set the CN1 connector SRVON signal to H.

DC GAIN
AC GAIN

DC GAIN

fc{1to16 H
AC GAIN

Waveform before adjustment -

m

Waveform after agjustment (optimum waveform)




(4) Procedure for Adjustment Without Measuring Instruments

The preceding demoastrated procedures for making adjusimeats while monitoring the
waveform; this secdon demoastrates an adjustnent procsdure that does oot use any
measyring inswuments. These adjustment methods are valid only in the case of the

posidon coagol mode (I-PD type, the setting upon shipmeat). Maks the adjustmen;
acsording wo the following order

1) Calculare the load <W> [kgl.
2) Set the fc switch on the driver front panel 1o ON.

Posidon band frequency <> is (fc + 1) (Hz]. Usually, set the switch to near “9.~
3) Calculate the value of DC gain.

LM1000 Series

LM1000*

Series

LM1050

LM1100

LM1050*

LM1100*

DC GAIN

fold=(1.2+W)

To/8+(1.4+W)

f2/20%(1.2+W)

fo/40%(1.4+W)

LM1000 Series

LM1000*

Series

LM1300

LM1300*

DC GAIN

fel24(5+W)

fo/120%(5+W)

* LM1000 Series with Ultra Precision option

LM5000 Series
LMS080
3+fo/82(1.4+ W)

LM5040
3=teida(1 2+ )

LM5270
3eTai2dn(5+ V)

DC GAIN

Example: When <W> = 10 [kg] and fc = 10 {Hz] in LM1050:
DC GAIN = 11/4* (1.2 + 10) = 30

4) Se:ﬂ:evalueofDCGAINcalcnlamdinDaboveusingmeSW-zswiI:bmddJeDC

gain conwol.
SW4 switch DC gain control
Gain 43 =
GAIN1 GAIN 2 43 45 50
o ;
magniflcation as, s 53
OFF OFF x| .
oF ON x6.6 3.2=
ON oFF x14 ZS‘ ) < ~os
'ON ON x20 29 1I.S 1.0

Exampie: To set GAIN magnification to x30, set the SW4 switch 10 “x20™ and :h::x
the DC gain conwol w “1.5." This results in 20 x 1.5 = 30.
Geaerally, a sarisfactory resuit can be obmnedbymngmesemom:ahnlesrnm

than the calculated value.
5) </ LIM> swich seming
Usually set the <f LIM> switch to “3 0 4. If you maks the serpainr sroaller. the



5. CONTROL MCDE AND ADIUSTMENT

5.2 Velocity Control Mode Adjustment

(1) PI Velocity Coatrol

(2) P Velodity Control

In the velocity conmol moede, the motar rotating angle is conolled sc as to correspond
to the velocity command voltage (-10 to +10V) from the higher-level controller. The
two conuol methods can be selected in the velocity control mede. The following wable
shows the relationship between the velocity command voltage and motor velocity.

VelocityVait [n/a/V (mia/v)]
LM1000 Series 32.9/6 (0.8358 / 6)
LM1000" Series €.6/6 (0.1671/6)
LMS000 Series 78.7/5(20/5)

‘LM1000 Series with Ultra Precisicn Opticn

The use of integral/proportional action in velocity ccatrol achieves smooth and distar-
bance-resistant conorol. This is the same conrol mode used in 2 conventonal DC/AC
servo motor conaol. In this control mode, only the DC gain and AC gain adjustment
controls are adjusted. ‘

a) DC gain
The combinaticn of the driver’s GAIN | and 2 subswitches in the SW4 switch results
in an adjusument range of from 0.5 to 110 dmes.

b) AC gain
Velocity loop band damping is adjustad.

Since velocity control is effective only in proportional acton, response is fast but is swongly
influenced by disurbancss in the controlled motor. In this conmrol mods, DC gain control ar
me&omofmedﬁverandeAm1and2subswit:hsintb=5W4areadjusmd.

(3) Adjustment of Velocity Control System

DC GAIN

AC GAIN

PCSN

AN

Adjustment of the velocity control system can be carried out in the test moda. By
turning on the TEST subswitch at the front of the driver, a 2.5Hz square waveform
signal is applied to the veiocity input in the driver, and the motor starts moving back
and forth, repeatedly, at a small rotaring angle. Under this condition, observe the VEL
signal on the front panel on an oscilloscope, and adjust the DC gain and AC gain so
that the VEL signal becomes an optimum waveform as shown in the figure below.

DC GAIN

Ol

Ol UM fc (1 10 16 H2)

=sw4

=



5.3 Thrust Control Mode Adjustment

In the thrust control mode, current flows through the motor corresponding to the
current command voltage (-8 to +8 V) from the higher-level controller. Motor output
thrust depends on the current. Therefore, thrust is 0 at 0 V of command voltage, and
the maximum thrust is produced at 8 V.

A\ note

When desirous of using the thrust control mode, carefully plan and design the velocity
and position control loops and a proper interlocking system so that the final control
system meets the exact specifications of the application.




5. CONTROL MODE AND ADJUSTMENT

5.4 Mechanical Resonance Notch Filter Adjustment

The following explains the adjustment procedure when a mechanical resonance notch
filter is installed as an option. The board of the filter is located as shown in the figure
below just inside the square cut-out on the side of the driver. Controls f: and f: on the
board are used to set the notch frequencies at the first and second stages, respectively.
The frequencies can be set within the range from 150 Hz to 1.5 kHz (the frequencies
are factory-set to 1.5 kHz when shipped).

Use controls Q1 and Q: to change the setting of the Q values. The Q values can be set within a
range from 0.5 to 2.5 (0 to 20 kQ) (the Q values are factory-set to 2.5 when shipped).

fr and f- adjustment controls

27QHz
i
L N
150Hz 1.5kHz
Q' and Q: adjustment controls
1.3 15 17
1.1 2 t £ 1.9
- N/
0.9 ™ {*}/ 2.1
N 1
07T @ k!
0.57 2.5
(0Q) (20kQ2)
Phase (Deg.)
90
0 —H
N -90
Tl Gain (dB)
T 0 i\
-20
-30

5 10 20 50 100 200 500

Frequency (Hz
Notch frequency: 100 Hz g y (H2)

Q=20






6. MAINTENANCE AND INSPECTION

6. MAINTENANCE AND INSPECTION

6.1 Motor

Only simple daily checks need be carried out on the motor. Check for noise or
excessive vibration which is not normal. Never disassemble the motor. If the condi-
tion of the motor is not normal after 20,000 hours of use or five years after installation.
replace the motor together with the servo driver, if necessary. This time period may
vary depending on the environmental and operating conditions where the motor is used.

JAN

CAUTION

It is absolutely imperactive to lubricate the motor (at specific locations as
shown in the figure the below) with the specified lubricating grease only,
either after every run of 100km, or after every 3 months of usage, whichever
occurs first.

If the lubricating points are inaccessible due to some reason, then use the
specified lubricating grease on the guide — rails instead.

As the type of grease lubricant varies with the model of motor, kindly contact
the manufacturer or it's authorized distributor for recommended products.










Estimated Cause

Inspection Item Measure

Page(s) for

Problem Reference
Abnormally small | B Incorrect motor/driver Check of combtnation If the combtnation 1s 1-3
motor thrust combination numbers on the nameplate. | wrong, then return to the

appropriate combinaton.
B Overloaded Check the OVL signal. Recheck the operaton. 3-12,3-13
Lighten the load.
W fc.I-LIM, or DCganis | Inspecton Adjust to the appropriate 5-1-5-2
too small. value
The motor runs out | 8 Incorrect motor/driver Check of combination If the combination is 1-3
of control. combination numbers on the nameplate. | wrong, then return to the
appropriate combinagon.
B Improper jumper setting Inspecdon Perform correct jumper 3.]- 3.5
setting.
8 Improper connection Check of motor/encoder Re-wire correctly by 3-6, 3-7
connecton. referring to the connection
diagram.
Position is 8 [ncorrect A/B-phase and | To be inspected 3-1-3-5
out of kilter. U/D pulse jumnper selection
B Command pulse rate and | Check the command pulse width. 41-4-4
width are not as specified
Check the feedback pulse rate (2 MHz max.) and receive | 4-] - 4.3

M Feedback pulse rate and
receive circuit response

specd are not as specified

circuit response speed.

W Neither end of the
feedback pulse
transmission cable shield
is connected to the ground.

To be inspected. If so, connect the driver to AGND and
the controller to SG.

The motor does not
remrn to its origin
accurately.

B8 Connecton with
unmatched contoller

Check the method for returnig the motor to its origin and
reconfigure the semings.

8 improper positoning of
the “around-the-origin”
sensor

Observe the posidonal reladonship of the accuracy-marker
edge of the “around-the-origin” sensor signal with the one
for the origin signal using an oscilloscope to ensure that
these two edges do not overlap.

B Chatering in origin signal

Check for any chartering in the origin signal. [ncreasing
the speed of the return-to-origin signal helps prevent
chagering from occurning. If chanering still persists, adjust
the positon of the “around-the-origin™ sensor

(If the reverse-going edge appears first, you mayv confuse
it with the accuracy-marker edge.)

Return-to-origin direcnon =

ON '
Sensor signal
Accuracy-marker edge

Origin signal —,—L—[—_

Reverse-going edge




7.2 LED Displays

A 7-segment LED is mounted on the front panel of the driver to display the normal/
abnormal status of the motor and driver. An error signal is output at the same time.
Display details are as shown in the following tables.

7. TROUBLESHOOTING AND MEASURES

LED dispiay Output signal —’
Servo Display details ERR R Status Estimated cause Possibility of
with TEST D recovery
OFF | ON subswitch on 3j2(110]Y
'] ™ _— L|L|L| L} L|Normaldisplay
LU I A
' ' — LiL} L|H|L|Overspeed Moter velocity exceeds Possible
1] ‘ 125% of its maximum
velocity.
- - LIL|L|L{H|RAMerror RAM read/write error Impossible
C
- 0000-0002 L| L| H| BH| H{ Encoder error Encoder signal le vel has Impossible
/ mp
] dropped. Sec “Procedure
for Error Correction.™
0006-000% Encoder signal having
abnormal intervals is
entered. See “Procedure
for Error Correction.”
- —_ L{ Hi H[ L| H| Over count, shut Effecuve only upon option | Impossible
o down seting
~ L | Counter overflow Position deviation is greater | Possible
0, than 32,767 pulses in the
position conwol mode.
P - L Hi Hi H| H| ROMerror ROM checksum error Impossible
!
o - H]L| L} L{ H| Mainpower Input AC power supply Possible
o supply dropped voltage has dropped.
P — L{ L] L} L| H| Driverreset Driver reset status Possible
o,
0000 H{ L | L| H| H| CPU error Watchdog umer (WDT) Impossibie
Y g mp
! error
q _ HI L} H} L| H{ Overcurrenterror | Excessive current flows Impossible
[} through the motor.
— H{ H| L| L{ L] Overload Motor input power exceeds | Possible
g Z, the specified value. The
motor current becomes 1/
2.5 as detection is done.
g — H| H| H| L| H| Overvoltage Excessive voltage is Impossibie
I entered into the driver or
excessive load is made 10
rotate at high speed.

Note: Consult Yokogawa Precision Corporation or its authorized agency for cases where recovery is impossible.



(1) Encoder error

( Encoder error Note: This phenomenon occurs if the motor is driven at

the maximum velocity even in the servo-off status.
Check the enN3

cable connection. 1

OK Correction

[0000-0002]
LED detail display

[0008-0008] &g Barker Compurmotor | L____—_+ oo __ J

: 1-(800) 358-9070

Out of specification ranges

Check motor-operating
speed.

/

Within specifi- Correction
cation ranges

Noise, poor connection
of connector?

y

Correction

................................... U |
(2) Overspeed
Overspeed Note: This phenomenon occurs if the motor is driven at
the maximum velocity even in the servo-off status.

N
Check motor-operating ©

speed.

Correction




7. TROUBLESHOOTING AND MEASURES

(3) Overcount

( Overcount j

<

NO
Already tuned?

NO

Command input
appropriate?

Excessive external forcg
appiied to motor rotor?

4

Correction

Note: The position deviation exceeds 16.4 mm in the position control mode.
This phenomenon tends to occur if the motor is driven at the maximum velocity or
if the < ] LIM= switch is set to too high a value.

(4) Main power supply lowered
LMain power supply Iowerea

Power voltage too low?

Cotrection




Load inertia too much?
Operation duty ratio too high?

(5) Overvoltage, Overcurrent

Overvoltage

C

NO

Power voltage too high?

NO

Overcurrent

Check motor cable
connection.

NO

Correction

(6) Overload

Overload

)

Motor contact with
any obstacle?

YES Operation duty ratio

too high?

Make duty ratio low
and reduce the load

Driver installation
environment?

Within specifi-
cation range

Note: This phenomenon occurs if a large current flows
continuously to the motor, or if the motor makes
contact with an obstacle.

YES

Correction

Out of specification range

Correction




8. REFERENCE

“

8.1 Standard Specification

LM1000 Series Motor Specifications

LM1050 LM1100 LM1300
Performance
Maximum force b 11.25 22.5 67 5
N 50 100 300
Positicnal accuracy® in x 104 3.5° 3.9¢ 3.8°
pm 10° 10°¢ 10°
Maximum speed /s 32 (er 32 (6 32 )t
m/s 0.83 (0.6 0.83 {0.16* 0.83{0.16p
Encoder resolution in x 10%/pulse 1.95 [0.39p0 1.85 (0.39 1.95 (0.391
wrpuise 0.5 (£0.1» 0.5 (£0.1)* 0.5 0.1
Repeatability inx t0% +1.95 (20.39p0 £1.95 £0.39* £1.95 (£0.39)*
uwm +0.5 #0.11 +0.5 40.1)4 +0.5 (0.1
Parailelism inx 10 39 39 39
pm 10 10 10
Max load b 45 45 225
N 200 200 1,000
Max transportable moments -
Rolling moment  ft-ib 3.69 5.16 45.73
N-m 5.0 7.0 62.0
Pitching moment #-ib 5.18 5.16 45.73
N-m 7.0 7.0 62.0
Yaw mement fi-ib §.18 5.16 45.73
N-m 7.0 7.0 82.0
Slider weight b 22 3.1 11.0
kg 1.0 1.4 50
Rail weight Ib/n 0.73 0.84 1.40
kg/m 13 15 25
Z-channel pulse/in 1/0.0808 1/0.0806 1/0.0808
pulse/mm 1/2.048 1/2.048 1/2.048
Stroke length n 1.9-58 1.9-59 1.9-59
mm 50-1,500 80-1,500 50-1,500
Life km {2,000/{200+W/4)]? x 50 [2,000/{200+W/4))® x 50 [8.330/(600-W/4)P x 50
W: Load (N) W: Load (N} W: Load (N}
Notes:  * Shown the specification of £0.1 (um) version. which can be requested through Custom Products.
* Shown hers is the positional accuracy, the vajue at 22°C (coefficient of linear expansion 8 x 104/°C)
¢ Shown for L < 700 mm (27.5 in), positionsl accuracy for L, 2 800 mm (31.5 in) = 50 + 50/1.000) * L, [y
English units are provided for convenience.
Driver Specifications
LM1050/LM5040 LM1100/LM5090 LM1300/AM8270
input Signal
Command interface
Position mode Stap input: Low going, low pulse, 150 nanoseconds minimum puise width,
1.8 MHz max (LM1000) or 2.0 MHz max (LMS000) -
Direction Input: Logic high = UP direction; Logic low = DOWN direction
Velocity mode Analog Input: £10 VOC command signal
Force mods Analog Input: 8 VDC command signal
Output Signal .
Speed signal +6V (UP direction); -6V (DOWN direction)
Encoder signal Track A/B (4,000 kHz max.), Z-channel signal: 1 puise/2.048 mm (LM1000)

Alarm sicnal

or 1 puise/4.098 mm (LMS0CO)

Cvear crrrart ovar voHarma mvar tarmenerat mm of hasd almlee b lmamdo e « b e e o d Rt gy s



LM5000 Series Motor Specifications

LMS040 LM5090 LM5270
Performance
Maxirmum force b 9.0 20.2 60.7
N 40 90 270
Positional accuracy® in x 10 19.5 + (0.0185) * g° 19.5 + (0.0185) * Le 19.5 + (0.0195)* L ¢
wm 50 + (50/1,000) * LA 50 + (50/1,000) * LA 50 + (50/1.000) * L A
Maximum speed ins 78 78 78
m's 2.0 2.0 2.0
Encoder resolution In x 10-%/pulse 39 3.9 cX-]
um/pulse 1.0 1.0 1.0
Repeatability Inx10* 3.9 +3.9 39
uwm £1 +1 21
Paralielism nx10* 39 39 k[*]
pm 10 10 10
Max ‘oad b 45 45 225
N 200 200 1,000
Max transportabls moments
Rolling moment  ft-Ib 3.89 5.16 45.73
N-m 5.0 7.0 62.0
Pitching moment  ft-Ib 5.18 5.16 45.73
N-m 7.0 7.0 62.0
Yaw moment ft-lb 5.18 5.16 4573
N-m 7.0 7.0 62.0
Slider weight b 2.2 3.1 110
kg 1.0 1.4 5.0
Ralt weight Ib/in 0.73 0.84 1.40
kg/m 13 15 25
Z-channel pulse/in 1/0.161 1/0.161 1/0.161
puise/mm 1/4.096 1/4.096 1/4.096
Stroke length in 1.8-59 1.9-59 1.9-59
mm 60-1,500 50-1,500 50-1,500
Life km [2.000/(200+W/4))% x 50 [2,000/(200+W/4)}? x 50 [8,330/(B00«W/4)]? x 50
wW: Load (N) W: Load (N) W: Load (N)

Notes: * a: stroke langth in mm
? Shown the vaius al 22°C (Coefficient of linear expansion 8 x 104/°C)
¢ L, = stroke langth in inches
Engheh units are provided for convaniance.

Linear Series Standard Product Configuration




8.2 Linearserv Speed/Force Curves

The speed/force curves represent peak force available;
continuous forces are approximately 2/3 of the peak force

value.

270 120

25 100

100

Force

135

00

48

40

20

P N
81.0 360

#7.5 300

54.0 240

Ferce

405 180

270 120

135 60

7.5 300

583 250

450 200

'g 3.8 160

LM1100 Saries

LM1050 Serles)

0.3 0.2 03 0.4 05 06 07 08
Shider Velocity (w's)
LM1100 Series
L 3
.
L 3
L 4
® L ]
¢ v
L
o -«
L I8 .. .
L ] - .
0.1 0.2 03 0.4 0.5 06 o7 0.8
Slider Velochy (nvs)
LM5270 Sertes
\ \
\X,L_
| | }




8.3

External Dimensions

LM1050/LM5040 Motor Dimensions (—) denotes milimeters

1) Vo pt——ai— 1.81 (46)
0.3 (21
134
o 4 \\ ~
sdssd. | gl T et sy mins I \Enoodor
" -4 - M8 Ttread, §
, 939 (10)depih 22 39
4 Sa 9T
T A 33 i 2 Y
i 197 o ) ¢
001208 om | (50) umﬂp‘c? 2 @
base side suf. L 91 - 1.77 (45)
ot b= Ls (Stroke l-nmh) 812 (120) ——1‘~—m ®) &l 185 47)
: — L L
.. ,.“x""é%‘"? """"“""' 08 | oo i mm | i mm | N |Ne.of Hole
0.26 (5.5) /' Qo 105000 X o7 X
1050-010 . 27 44 100 x 4
sm 105 : | £ . ; ] X
k) ! . : :
{ { et 1.97 (50) intervat Length x N > (8’ |_LM1050-04 X7 4;0 J [ :
139(35)  fa————— L (Overal length of motor) Le Lg + 6.69 (170) ————————mf (0> m o3 ; - X
70 X
AU IR L
ML S A ~
T 13 —3037 X
T OH1056-110 . 1§ 102 X
| LM1050- & ; L Z‘ 200 128 X327
| | . R S, X
LM -14 T BT 57 35 14
:m!- 50-140 : i S 400 30 ;
LM1100/LM5090 Motor Dimensions (—) denotes milimeters
1\ f et 1.81 (45)
on B | :
0.83{21) (55) f——r= =1 ™
From m ‘\‘\ | - T f \ Encoder
sitder [s) o] =
8i0e sul. M8 Thread, f 3.82 o
" /— 0 39 (10) depth | (97)
l i ] aea 35 | e1e
] i " 4 ' (157)
i \\ 2 i f_ ~ ¥ °
A <107 || Comnector4 412 3
tmaye W7 R T Ty et
0.20 (5) j—— L3 (Stroke length) —»-4——812(130)——»1 0.20(5) 23) . B
0.59(15)—j "' gose 4‘.520Hdo'anklorbm s EL t o om N
-t cs -
0.28 (8.5 LM1100-005 | B 220 197 &0 2x2
I( B ‘3 Stopper gpatg {TOB g T 36100 $xd
Luiiooors [1260 320 1 o1 x
T Y 004 1337 0 : x
e 4,97 (50) interval Longth x N —-—-—-——»4—»'—1.3!(35) 00-030 | 18 470 11 81 X




LM1300/LME270 Motor Dimensions (—) denctes millimeters

41 \\
' Ferrrrraas = —
1.38 (%) \ A
From ; =  easm— )
'Wu e 2\\- Q @ T~ Stopper 492 I
e L -8 Thresd, 12
(U ¥ 030 (10 depth | 839
IO (160)
— | W) o 874
' A eia
]Lcm 898 (29 vom 1=~ (100 -~ O o .
0.91
0.20 (6) La (Stroke langth) 7.48 (190) 0.59 (15) {23)
0.59 (18) il g&gm;::mg?(.g%.m | - r._/-
230(10) ¥ \ — L
‘ |8 T
r 3.94 (100) Interval Langth xN 250(E5)
256 (85)' |e—————— L (Overall longth of motor) L= Ls + 9.08 (230)

Nots:' Dimenstons for LM1300-005 and LM1300-015 are 1.57 (40) instead af 2.56 (65).

English unils are provided for convenience.

L Ls
MODEL in mm in mm No. of Holes

LM1300-005 11.02 280 1.97 50 2x2
[ T300-0T0 % o (o] 351 X
L -019 4. 5 15 X
L 00 . 43 200 X
[ {M1300 B/ . X
.M.}.D‘ )-04 4, 30 5 4 X
L1200 ) . 500 X
_wa_ﬁf 23, X
_+a13%-% a1 . 7 X
4055 A3 {. 800 X
[ATR0-090__ | .40 k X 0 X

TI00-100_1_48.¢ ) [e]ole X 1%

(1300110 361 311 x 13
1 120 | 5830 1430 X
[ LM J00- ‘.l 3 3 X
L 4 . 99.12 X
”[a'g%'ﬁ BT )1 X 3 )

e 1,90 (48.2)
At
:ﬂur\e Sar
o
o]
4
s 2.48 (63)
- 256 (65)




Drive Dimensions
{(—) denotes millimeters

r—-¢—m (v0)
ottt 1,97 (50)

e
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! IR ~1
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Cable Option #1
(@ 3 m (10 ) Motor Cable

Head Ampilifier
{(—) denotes millimetsrs

el

r 0.28(7)
‘ N
™~ 20.18
(4.5} x 2
[ ] [ J
8.11
(208) (192)
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028 (7 —1 | e -~



8.4 Driver Block Diagram

RQ Current command TRQ (+8V
<CN1> #23 —RaiN_~[TORA] (2Y)
iction command TRQ-LIM (=8V
<CN1> #47 TLIM Current restriction ¢ (=8V) l
<CN1> #25 —VEN—- Ogtjon
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