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INTRODUCTION

Thank you very much for purchasing our DYNASERV DI} Servo Actuator. The
DYNASERY is a highly accurate, high-torque, high-velocity servo actuator with an
outer rotor. It can be used in a wide range of field applications related to factory
automation, including industrial robots, indexes, etc. This instruction manual covers the
model that combines the DM/SD series of small-diameter and flat model. Be sure to
read this instruction manual prior to operating the DYNASERV.

NOTICE

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

W Yokogawa Precision Corporation reserves the right to change the contents of this
manual without prior notification.

W 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 Yokogawa Precision
Corporation or its authorized agency.

W Yokogawa Precision Corporation shall bear no responsibility for indirect or conse-
quential damage such as, but not so as to limit the foregoing, financial losses or loss
in production, caused by the use of our products in accordance with this manual.




Warning on Operation

L.

Ensure that the power is switched off when removeing the side panel of the driver for
_jumper- setting, etc. Dangerously. high voltage is present inside the unit.

. The motor rotates at a high speed with a high torque. Beware of the rotating radius

of the load when operating the motor with the load installed.

. 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.

. Never disassemble or modify the motor or the driver. If such disassembly or modification

is required, consult Yokogawa Precision Corporation or its authorized agency.
Yokogawa Pecision Corporation, or its authorized agency, accepts no responsibility for a
disassemble or modified. motor and driver without permission.

. If the motor is used with oscillating rotation movements with a small angle (60° or less),

then carry out a running —in operation with back — and — forth movement about 10 times,

. each move exceeding an angle of 90° at least. The running — in operation must be carried

out every 10,000 times of back and forth oscillation movements in order to ensure proper
lubrication of the bearings.

. Never carry out a withstanding voltage test. Carrying out this test ever accidentally may

damage the circuits. When such withstanding voltage tests are required, consult Yokogawa
Precision Corp. or its authorized agency.

- 37-‘When an object is to be introduced inside the central hole of the motor, ensure
\a minimum gap of Imm on either side between the object and the motor walls.
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1. PRODUCT OVERVIEW

1. PRODUCT OVERVIEW

1.1 DYNASERY, DM/SD Series of Small diameter and
Flat Model

The DYNASERYV, manufactured by Yokogawa Precision Corporation, is a servo
actuator which features high speed, high torque and high accuracy with an outer rotor
motor. This DM/SD series controller has a smaller outer diameter and more flattened
appearance than conventional DM/SD series controllers based on the basic performance
of conventional ones, realizing an outer diameter of 116 mm in the DM small-diameter
servo actuator and a height (thickness) of 45 mm in the DM flat servo actuator. Both

. types incorporate an optical encoder, high resolution and mechanical high accuracy
each of which are characteristics of the DM series.

There is a driver model for each motor.
The drivers are available.in types so that they can correspond to motor types
The drivers are available also with 100 — 115V and 200 - 230V power supply type.

Series Motor model letter Driver model letter
DM-B DM1004B[JF - 2% 1C SD1004B4 —[1SO* 1C
DM-C| DMI004COOF-20%1C | SD1004CO4~CISCI* 1C

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 Name Q'ty Remarks
Main unit Motor section 1
. Driver section i
Standard Conneclor (for CN1 terminal) 1 Manufactured by Fujiisu
accessories Comnector: FCN241J050-G/E

Cover: FCN230C050-D/E
Connector (for CN2 terminal} 1 Manufactured by Fujitsu

Connector; FCN241J020-G/E
Cover: FCN230C020-D/E

Driver section CN1 connector
\ I,

CN2 connector \ N
B

Motor section/DM1004B

Motor section/DM1004C

IM A311-E 1-1



1.3 Model and Suffix Codes

The model and suffix codes of the DYNASERV DM Series motor and driver are as
follows:

(1) Motor

DIVI1004|:J|:|F 2% 1C

Motor series name I -’7
Design version (1 : Standard)

Maximum output torque (N +m with 3 digits)
Motor model no.outer diameter (B: 86" ,/C:4")
Destination (0 : Domestic,”5 : Over sea)
Motor apearance (F : with base)

Mechanical accuracy (2: 10z m or less)
Absolute positioning accuracy (A : + 20sec,”B : + 60sec)
With compatibility function, CE mark

(2)Driver [*: optional]

Driver series name : ] -[

Design version (1 : Standard)
Maximum output torque (N+-m with 3 digits)
Motor model no. outer diameter (B: 8" /C:4")
Destination (0 : Domestic,”5 : Over sea)
Driver apearance (4 : Small size)
#Power voltage (1: 100 —115V,72 : 200 — 230V)
Build — in interface board type (S Senal pulse)
#Mechanical resonance filter |(N : with notch type /0 without f1lter)

—[ISO%x 1C

|

With compatibility functlon,' CE mark

ﬂ NOTE

The motor and the driver are compatible within the same model type. For compatibility,
the first five digits of the motor code(DM OOOOO0F) and the driver code
(SD 00000 4) must be the same,

1-2 IM A311-E



2. FUNCTIONAL DESCRIPTION

2. FUNCTIONAL DESCRIPTION
- o TEoL AR IO

2.1 Motor Section

Load mounting surface
Cylindrical hole

Load mounting surface
Cylindrical hole

Load setscrew

Rotor

Base

¥ Rating nameplate

Rating nameplate Motor cable

Encoder cable
DM1004C DM1004B

2.2 Driver Section

Clamp

7-sagment LED display

Rating nameplate

/

TB1 terminals {for power input)

{for motor cable connection) \
S

~ CN1 connector
(for external control connection)

Clamp

6P oo

CNZ connector
(for encader cable connection)

IM A311-E 2.1



2.3

Driver Section (Panel Surface)

AC power input terminals

AG 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 /

'Y
-J‘,
" YOKOGAWA®
Meds b Joom
'y
00— ’
WSVAC ]| @1

L]

-

LED for status display

LED for positioning completion display
(ON upon positioning completion)

L

CN1 connector to connect to
the external interface

Natural frequency adjustment switch
{fc switch)

tntsgral limiter adjustment switch
" {1-LIM switch)

. SW4 selting switch
(For delails, see the following pages.)

AC gain adjustment control
| g J

i . DC gain adjustment control

| Yelocity monitoring terminal

]

P

Position test monitoring terminal

™~ Grounding terminal for monitoring

Torque monitoring terminal

[~ CN2 connector to connect to
the encoder at the motor section

*-Bothd GN]S -—téi"minalé are connected

IM A311-E



3. PREPARATION FOR QOPERATION

3. PREPARATION FOR OPERATION

3.1 Initial Setting

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

JP1 jumper

e

JP3 jumper

l

Natural frequency
adjustment switch

TWO SCrews
. /

-0

AN

Integral limiter
adjustment switch

A Y

\

N\

SW4 setting switch
Right side panel

AC gain control

DC gain control

JP2 Jumper

U

Certain jumpers, switches, and variable resistors within the driver box may need to be
set by the customer, However, prior to shipment, they are set as follows. See the
figure above for their locations.

To remove the side plate from the driver box, remove the four screws shown in the
figure above. In order to commence this operation, the power must be turned off
because of danger. Further, never touch the high-voltage generation section, even with
the power turned off. 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 of the jumpers, switches, and variable resistors in the DYNASERV upon
shipment are set as standard as follows. The tuning mode is set to the I-PD position
control mode upon shipment.

IM A311-E 3.1



JP1 jumper

Name

Setting status

MODE

CALIB

oo

RATE#1

RATE#2

UD/AB

- : Shorted
[ [O:Open

JP2 jumper

Nante

Setting status

O ad

100

200

PV

OO
00O
H-N

I —W : Shorted
O [J:Open

JP3 jumper

Setting status

Name
VEL

O 0

TORQ

0O a0

O O:Open
SW4 switch

z
=

Name

Setting status

TEST

OFF

—_— OFF

—_— OFF

POSW |

OFF

POSW 2

OFF

POSW 3

OFF

FILTER 1 OFF

FILTER 2 ON

i [l Al wlw | —

GAIN 1

OFF

i
(=]

GAIN 2

OFF

Variable resistors, switches

Nume Setting status
DC GAIN Minimum position
AC GAIN Minimum position
fc Set io “0”
L-LIM Setto 0™

IM A311-E



3. PREPARATION FOR OPERATION

3.2 Control Mode Setting

(1) Control Mode Types & o
The following six control modes are available for the DYNASERV]DM/ SD series

P-P position controf

P-I position control
Control mode Velocity control mode —I: P velocity control

PI velocity control

Position control mode —IE I-PD position control

Torque control mode

The following table shows the validity orJ invalidity of the swilches and variable
resistors related to the control mode and the jumper settings for each control mode.

Control Modes and Jumper Pin Switch Settings

. Velocity control
Jl:;nn[:r Pasitlon control mode mode Tor que
Section . control
Switch de
- - X o
hame I-PD P-p P-I I PI m
MODE - H-N | H-Em O O 0 0O 0
CALIB a o Oo|oao 0o a O 3 -
JP1 | RATE#] G Q Q O O Q
RATE #2 O O O O O O
UD/AB O O O @] O o
Controller 1 O O OCO|m—m | OO N-m O a
i board P u- . B . D D . -H D D D D
P2 | 100 O @] O O O O
200 O Q O @] Q O
PV n-n -0 | N-N N-N b | 0o 0
53 VEL a1 O 0o a O 0 n-u H-n oo
TORQ uolaoo(oo|looc!loo| m-m
TEST O G @] (ONN Q X
POSW 1~3 O C O X X x
Sw4 :
FILTER 1,2 @] &) O (Ol O O
Front GAIN 1,2 O O O ] o] X
panel DCGAIN @] O @] O O X
ACGAIN X X 0O X O X
fc @] O O X X x
-LIM o X X X X X

I — M : Jumper shoried

O [7: Jumper open

O Valid. When (he setpoint exerts influence on motor operation.
X:Invalid. When the seipoint does not exer! influence on motor operation.

IM A211-E 3-3



(2) Functions and Details on Jumpers and Switches

The servo driver receives a signal from the encoder built into the motor, and then
outputs an A/B phase or UP/DOWN palse signal to a higher-level controller. Jumpers
related to the feedback pulse signal are [RATE#1 to 2] and [UD/AB]. In addition, the
position command pulse signal multiplication 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 times (see the table below). Note, however, that the resolution also varies in accor-
dance with variation of the multiplication factor.

- Setpoint Multiplication
<RATE#1> <RATEH#2> factor
- H-1 1
oo H-N 2
B | O 0O 4
O a O a 8

b) [UD/AB] jumpers (JP1) :
The selection of these jumpers enables 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.

¢) [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 opened 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 filter 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.

i[Hz)
J QQH\ SM 5M
—12db ~ ~ N

89Hz 144Hz 220Hz
FILTER 1 FILTER2 | Frequency
OFF OFE No function
ON -OFF 54/220Hz
OFF ON 36/144Hz
ON ON 22/89Hz

IM A311-E
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3. PREPARATION FOR QPERATION

€} [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 comes on and positioning is
completed. The number of pulses in the positioning completion width can be set or
selected as shown in the table below by using the POSW 1 to 3 subswitches. Note that
it may take a long time to complete positioning if the positioning completion width is
small, resulting in an insufficient adjustment.

Positioning
POSW 1 POSW 2 POSW 3 completion
width
OFF OFF OFF 1 pulse
ON OFF OFF 2 pulsés
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 magnification shown in the table.
The function to vary the gain magnification by the GAIN 2 subswitch is the same as
that of the GAIN 2 signal of the CN1 connector. To use the GAIN 2 signal, the GAIN

2 subswitch must be set to off. Refer to page 5-1 for other settings with the GAIN 2

signal.
Gain
GAIN1 GAIN2 o
magnification

OFF OFF x1

OFF ON %X 6.6

ON OFF x14

ON ON %20

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

MODE AND ADJUSTMENT.”



|33 COI’lI’lGCtiOI’l (Refer to installation manual) _

34 I/O Signals

(1) Input (Note: Number in parentheses indicates Ve signal input terminal.)

N

3. PREPARATION FOR OPERATION

Signal name | Pin No. Meaning Details

COM + 1 Signal power Usually a voltage of 5 V is entered (voltages from § to
24V are allowed). However, if you enter a vollage of
24 V, insert a resistance of 1.2 kQ.

SIGN+ 13 Rolating direction The molor rotates clockwise with this signal set to H and

SIGN- 37 command couvnlerclockwise with the same signal set to L. (When
viewed from the load side, it is the same hereafler.)

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

reset

SRVON 50 Servo ON The motor is in the servo ON status 0.2 sec. after this
signal is set to L to bring the driver to the command wait
status,

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

action seleclion proportional action is selected when this signal is set to L
in the position control mode.

TLIM 47 Torque limit The maximum torque is limited according to the torque

48 limit signal (analog) thus entered. The voltage between
-8 and +8 V must be entered. When a voliage of -8 V is
entered, it becomes the maximum (orque. If this signal is
not used, always keep it open.

GAIN 2 (L) Gain selection This selects the DC gain variable range. This has the
same function as GAIN 2 in the SW4 swilch, To use this
signal, the GAIN 2 subswitch must be set to off. (sec
Note 1)

RST 29(¢1) CPU reset The driver control section is initialized with this signai

| .
|(Non connection)

set to L for more than 1 msec (the same status as power
on). Tttakes about 3 seconds to be in the operable
[RDY] status.

PULS+ 15 Position command 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 to enter a velocity command to
24 input the molor when this actuator is in the velocity control
mode. The maximum number of rotations is obtained at
26 Vinput. The input sensitivity is 2.5 Virps.
TRQIN 23 Torque command Maximum torque is gensraled at £8V.
22 input




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

Signal name | PinN Meaning Details

COM - 26 Signal GND Usually a voltage of 5V is enicred (voltages from 5 to
24V are allowed). However, if you enter a vollage of
24V, inseril a resistance of 1,2 k2,

A+iU+ 17 Position feedback Pulse signal to indicate te motor's rotating position.

A-fU- 41 pulse signal Either an A/B phase or UPDOWN phase pulse can be

B+/D+ 19 selected with the jumper on the board. These are

B-/D- 43 differential output signals because the velocily of
frequency is very high.

RDY 31 (26) | Servoready The molor is ready to operate with this signal setto L.
This signal is set to the H level about 3 seconds afler
driver power on.

VELMON 49 Velocity monitoring | Signal for monitoring the number of motor rotations to

50 oulput positive voltage for clockwise rotation and
negative vollage for connterclockwise rotation,

COIN 7 (26} | Positioning This signat shows that the position deviation is within

completion signal {he positioning completion widih, This signal is set to L
when positioning is completed.

ERR O 11 (26) | Error status output These signals output error statuses. Generally, the RDY

ERR 1 35 (26) signal turns off as an error occurs. However, RDY

ERR 2 9 (26) signal remains as is depending on error contents.

ERR 3 33 (26)

Z4 21 Origin puise Signal for delecling the position of origin at any of 124

Z- 45 positions oblained by equally dividing the periphery of
(he motor,

- (Note 1)
GAIN 2 signal | GAIN I subswitch (SW4) | Gain magnification
H OFF |
L OFF 6.6
H ON x14
L ON 320

135 Installation (Refer to installation manual)
| . ~







4. CAUTION ON OPERATION

4. CAUTION ON OPERATION
—_— e

4.1 Cautions on I/0 Signals

(1) Position Command Pulse Input Signal (PULS%)
This is the position command pulse signal to the driver. 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 (SIGNz)
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

R .

|
Pasition command
pulse signal /PULS

Note: The pulse should be set to active H.
This means that there is no current
flowing through the driver

3ps min, l__ __l 3us min, photocoupler if a pulse is not oulput.
“—*l— _.|<L_

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 rangei-10 to+10V input impedance: 100 kQ)

(4) Torque Command Input (TRQIN)_
This is connected when the signal is in the torque control mode. An analog input signal is
used as the motor current command value. The motor rotates clockwise when a positive
voltage is supphed and counterclockwise when a negative voltage is supplied. Upon the
Position control mode, this command can be used as a torque feedforward signal.

(5) Torque Limit Input (TLIM)
This is an analog signal to limit (regulate) the motor current.

(6) Velocity Momtormg Output (VELMON)
Motor anatog velocity monitoring output

Output voltage: At maximum velocity+ 10V(clockwise)

At maximum veIocity:— 10V(counterclockwise)

49/VELMON
A N

VELMON > >
% Terminated with 100 k& / \ 50/AGND

AGND > %)w

M A311-E 4-1




(7) A/B Phase, UP/DOWN Pulse Qutput Signals (A/U#, B/D+)

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

a) A/B Phase Output Pulse

The following puise signal is output with the jumper [UD/AB] on the controller board
shorted.

Counterclockwise Clockwise

A-phase pulse

750kHz max, 750kHz max.

[ R T A 1 LI 1

B-phase pulse

— 2 2
S [ S I A LT L I 1

b) UP/DOWN Output Pulse

The following pulse signal is output with the jumper [UD/AB] on the controller board
opened.

Counterclockwise Clockwise

UP-pulse signal

I IMHz max,
I

DOWN-pulse signal

l 3MHz max.

Note: Because PULS%, SIGNz, A/Us+, B/D%, and Zz are high speed pulse signals, a
differential I/O interface is required.

(8) Origin Pulse Qutput Signal (Zx)

The origin signal is generated at a position where one rotation of the motor is equally
divided into 124. When the origin position is detected, the next pulse signal is output.
The point at which H changes to I when the motor rotates clockwise, or L changes to
H when the motor rotates counterclockwise, corresponds to the origin position.

Refationship betwaen the number of motor
rotations and origin signal accuracy When the motor

V  rotates clockwise
20 ’ %
15— ————t
Origin signal
accuracy {sec) When the motor rotates
10— vV counterclockwise
Sy : §
E —_
0 i
0 001 002 003 004 0.05

IM A3H-E




4, CAUTION ON OPERATION

4.2 Power On/Off

Pay special attention to the following when the power is turned on,

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

(2) The maotor 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 4<;

RDY _i

Approx. 3 seconds maximum

IM A311-E 4-3






3. 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
[TACT/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

IM A3t1-E

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 fe switch, I-LIM switch, and DC gain adjustment control becomes necessary,

a) fe switch
The 1 to 16 Hz position control system band is selected from a scale of 0 to F.

b) I-LIM 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 wmd—up range.
Final adjustment is performed during the acceleration/deceleration operation,’

¢) 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,

\, DC GAIN
4 5 .
1] 5 - - )
2 50.%0 \AC GAN ;
2’ s g I
POSN
AGD ]
TORN I
. t
GAIN 1 GAIN 2 Galn
magnification
OFF OFF x1
OFF ON X 6.6
ON OFF x 14
ON ON %20
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(2) P Position Control

Positionihg aceuracy is not high because proportional control is used for positioning
feedback. The velocity controls which can be set for simultaneous selection are P and I
controls, 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-I type), high tact positioning can be achieved. In this control
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)

DC GAIN

AG GAIN

VEL
POSN
AGND

Oscilloscope §

The position control system can be adjusted in the test mode. Turning on the test
switch at the front of the driver generates a 2.5-Hz square-wave position command
signal inside the driver to output the motor position to the POSN signal terminal. At
this time, note that the motor reciprocates in a fine rotating angle.

<1> 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 hunting. 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

Ol e

O] 1um fo (1 to 16 Hz)

I-LIM -

|~ TEST subswitch
=]

(integral limiter)

[==
=
=3
=
= SW4
==
=
|
(==

Sl Waveform interval: 400 ms

T Voltage: 0 to 5 V maxim
Waveform before adjustment fage: O to aximum

Waveform after adjustment (aptimum waveform)
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5. CONTROL MODE AND ADJUSTMENT

<2> 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 S: 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
AC GAIN

fo(1to 16 H

Waveform before adjustment

Waveform after adjustment (optimum waveform)



52 Velocity Control Mode Adjustment

(1) PI Velocity Control

(2} P Velocity Control

In the velocity control mode, the motor rotating angle is controlled so as to correspond
to the velocity command voltage (-6 to +6 V) from the higher-level controller. The
two control methods can be selected in the velocity control mode. The following table
shows the relationship between the velocity command voltage and motor velocity.

Model Velocity / Input voltage (rps/v)
DM1004B, DM1004C 245

The use of integral/proportional action in velocity control achieves smooth and disturbance-
resistant control. This is the same control mode used in conventional DC/AC servo motor
control. In this control mode, only the DC gain and AC gain adjustment controls are adjusted.

a) DC gain’ )
The combination of the driver GAIN 1 and 2 subswitches in the SW4 switch results in '
an adjustment range of from 0.5 to 110 times.

b} AC gain
Velocity loop band damping is adjusted.

Since velocity control is effective only in proportional action, response is fast but is strongly
influenced by disturbances in the controlled motor. In this control mode, DC gain control
at the front of the driver and the GAIN 1 and 2 subswitches in the SW4 are adjusted.

(3) Adjustment of Velocity Control System

DC GAIN

AC GAIN

VEL
POSN
AGND

Oscllioscope f

Adjustment of the velocity control system can be carried out in the test mode. By
turning on the TEST subswitch at the front of the driver, a 2.5-Hz square waveform
signal is applied to the velocity input in the driver, and the motor starts moving back
and forth, repeatedly, at a small rotating angle. Under this condition, observe the VEL
signal at 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
o fc
fe(1to 16 H
O] 1M o )
E-g/ TEST subswitch AC GAIN
| s
| i i
==F , .
== L Y} N
= N Waveform interval: 400 ms
= - Voltage: £8 V i
Waveform before adjustment oltage: 8 V maximum

’ R

Waveform after adjustrment (optimum wavefarm)
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3. CONTROL MODE AND ADJUSTMENT

3.3 Torque Control Mode Adjustment

IM A311-E

A\

In the torque control mode, current flows through the motor corresponding to the
current command voltage (-8 to +8 V) from the higher-level controller. Motor output

torque depends on the current. Thercefore, torque is 0 at 0 V of command voltage, and
the maximum torque is produced at 8 V.

NOTE

When desirous of using the torque 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. This mode must be designed
after sufficient deliberation of safety.
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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 Q, 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).

fi and f2 adjustment conirols

270Hz
I
a/ \\
150Hz 1.8kHz
Qi and Qz adjustment controls
i1 13 15 17 ;
. A ] i .9
- « I L
077" “T23
// \\
0.5 2.5
(002) (20KQ)
Phase (Deg.)
90
0 =s [
90 b
Gain {dB)
0 N
10 4
-20
-30

5 10 20 50 100 200 500

Frequency (H
Notch frequency: 100 Hz equency (Hz)

Q=2.0
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6. MAINTENANCE AND INSPECTION

6. MAINTENANCE AND INSPECTION
————————

6.1 Motor Section

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 26,000 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.

6.2 Driver Section

There is no need for daily maintenance of the driver section. However, clean the driver
section periodically to prevent it from poor insulation caused by accurnulated dust.
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Motor Problems and Measures

7. TROUBLESHOOTING AND MEASURES

7. TROUBLESHOOTING AND

MEASURES
e E——EEEEEE—————————.S,

Whenever any abnormal condition occurs while operating the motor, check the LED
display on the front panel of the driver first. If the cause of the abnormal condition is
not determinable by the LED indicated on the display, take appropriate countermea-
sures as shown in the table below. If the motor still does not function normally, even
after the following measures have been taken, immediately cease operation and consult
Yokogawa Precision Corporation or its authorized agency.

Problem Estimated Cause Inspection Item Measure Page for
Reference
The motor is not + No AC power is being Wiring Turn on the specified AC 3-6, 3-7
servo-locked, fed. power
+ The servo ON (SRVON) | Inspeclion SetioL 3-11
terminal is set to H.
+ The CPU reset (RST) Inspection Setto H 3-11
terminal is set o L.
+ The integral capacitor Inspection SsttoH 3-11
reset (IRST) terminal is
settoL,
4 fc,I-LIM, or DC gainis | Inspection Adjust to {he appropriate 3-1-5-4
too-small, value i
The motor does not | ¢ Overloaded Operation of the motor with | When starting the motor,
start. no load. lighten the load or replace
the motor with a farger
oulput motor,
+ Incorrect external wiring | Inspection of wiring Re-wire correctly by 3-6,3-7
referring to the connection
diagram.
+ Tc, I-LIM, or DC gainis | Inspection Adjust to the appropriate 5-1-54
loo small. value
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Page for

Problem Estimated Cause Inspection Item Measure
Reference
Motor rotation is + Imperfect connection Check of conngetion of Re-wire correctly by 3-6, 3-7
unstable. each phase of A, B, Cand | referring (o the connection
GND. diagram.

+ The motor and driver Check of combination If the combination is 1-2
combination is numbers on the nameplate. wrong, then return to the
inappropriale. appropriate combination.

The motor + Ambienl temperaiure is | Check if ambient Lower (he ambient
overheals, high. lemperature is greaier than | temperature (o below 45°C,
45°C,

+ Overloaded Operation of the motor with | When starting the motor,

' no load. lighten the Ioad or replace

the motor with & larger
ouiput motor.

Abnormal sound is | ¢ [ncorrect mounting Looseness of screws Tighten the screws.

roduced. - "
P + Problem with bearings Check for sound and Motor replacement
' vibration near the bearings. | (Contactus)) -
+ Mounting base vibralion | Check the mounting base. Reinforce the mounting

base. .

Abnormally small | + Incorrect motor/driver Check of combination If the combination is 1-2

metor forque combination numbers on the nameplate. wrong, then return o the
appropriate combination.

+ Overloaded Recheck the operation, 3-11, 3-12

Lighten the load.
+ fc, I-LIM, or DC gainis Inspection Adjust to the appropriate 5-1-5-4
too small. value
The motor runs out | ¢ Incorrect motor/driver Check of combination I the combination is 12
of control. combination numbers on the nameplate. | wrong, then return to the
appropriate combination,

+ Improper jumper setting | Inspection Perform correct jumper 3-1-3-3

selting.

+ Improper connection Check of motorfencoder Re-wire correctly by 3-6, 3-7

connection. teferring to the conneciion
. diagram.
Position ig + Incorrect A/B-phase and | To be inspecied 3-1-3-5
dislocaled, U/D pulse jumper selection

+ Command pulse rate and | Check the eommand pulse width. 4-1,4-3
widih are not as specified.

+ Feedback pulse rate and | Check the feedback pulse rate (3 MHz max.} and receive | 4-1, 4-3

receive circuit response
speed are not as specified.

circuit response speed,

+ Neither end of the
feedback pulse
transmigsion cable shield
is connected o the ground,

To be inspecled. If so, connect (he driver to AGND and

the controller o SG.

The motor does not
return to its origin

B Connection with
unmatched controller

Check the method for returaig the motor to its origin and

reconfigure the settings.

accurately,

B Improper positioning of
the “around-the-origin”
sensor

Observe the positional relationship 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.

M Chattering in origin signal

Check for any chattering in the origin signal. Increasing
the speed of (he return-to-origin signal helps prevent
chattering from occurring. If chattering still persists, adjus
the position of the “around-the-origin" sensor.

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

Return-to-origin direction ;=

ON
Sensor signal —+

Accuracy-marker edge

Origin signal J—L—-———l—_

Reverse-going edge
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7.2

LED Displays

7. TROUBLESHOOTING AND MEASURES

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 is output as a signal at the same
time. Display details are as shown in the following tables.

LED display Output signal
- - Possibility of
Display details R i s
Servo lvvai):hyTEST ERR x Status Estimated cause recovery
OFF | ON subswitch on 2|10 v
P P — LI L L | Normal display
LI A
' ' — L] L| H| L| Overspeed Velocity detection signal Possible
§ i, exceeds the specified range
(3 rps).
- — L} L|L|H|RAMerror RAM readfwrite error Impossible
c
- (000-0002 L | H| H} H} Encoder error Encoder signal level is Impossible
> lowered. See Section 7.3,
“Procedure for Brror
Correction,”
0006-0009 Encoder signal having
abnormal intervals is
entered. See Section 7.3,
“Procedure for Error
Correction,”
P — H| H| L{ H| Qver count, shut Effective only upon option | ¥mpussible
] down setting
- L | Counter overflow | Position deviation is greaier | Possible
0 than 32,767 pulses in the
position control mode.
Py — H| H| H| H| ROM esror ROM checksum error Impossible
]
) — L| L| L| H{ Main power Input AC power supply Possible
'._‘. supply lowered voliage is lowered.
P ) — L1 L| Lj H} Driver resct Driver reset status Possible
o,
= 0000 L| Ly H| H| CPU error Waichdog timer (WDT) Impossible
- error
~ — L | H| L | H{ Overcurrenterror | Excessive current tlows Impossible
N ] through the motor.
— H{ L| L} L| Overload Motor input power exceeds | Possible
g i, the specified value, The ‘
-| molor current becomes 1/
2.5 as delection is done,
c — H| H| L| H| Overvoliage Excessive vollage is Impossible
' entered into the driver or
excessive load is made o
rolate at high speed,

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

(1) Encoder error

(2) Overspeed

7-4

L Encoder error - :;'j

Check the encoder

cabie connection.

oK

[0000-0002]

Consult Yokogawa
Precision Corp.

1
1
[
[

Within specifi- )
cation ranges Correction

Noise, poor connection
of connector?

1 Consult Yokogawa {
! Pregision Corp. 1o

L Overspeed [}

Command input correct?

Pt ™
N

i Consult Yokogawa
¢+ Precision Corp.

M|

Coirection
: _ T
2ol Power on again |
1 q

L

Correction
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“ 7. TROUBLESHOOTING AND MEASURES

{3) Overcount

Command input
appropriate?

Excessive external force
appliad to motor rotar?

Correction
N . Co
i Consult Yokogawa ' | .
i Precision Corp. F Power on again |
......................... 1 b e —m——— e e

(4) Main power supply lowered

[Maln power supply lowered E,’j

Power voltage too low?

Correction

Consult Yokogawa :l |
Precision Corp. :

IM A311-E 7-5



(5) Overvoltage, Overcurrent

[ Overvoltage F ] [ Qvercuirent

)

\

Correction

Consult Yokogawa
Precision Corp.

(6) Overload

Check motor cable
connection.

OK

otor section grounded?

YES

Correction

Consult Yokogawa
Precision Corp.

Make duly ratio fow
and reducs the load

Correction

Operation duty ratio
too high?

Qut of spacification range

Driver installation
anvironment?

i

Correction

Within specifi- ’
cation range

Consult Yokogawa
Precision Corp.
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8. REFERENCE

8. REFERENCE
————

8.1 Standard Spemficatmn

L(l) Motor & driver section

. Series DM — B Series DM — C Series
Model e DMI1004B0F — 2% 1C DMI1004COF — 2[1% 1C
Max, torque (N+m) ' 4
E: Max, speed (rpm) _ 25
: 100 to 115VAC Mod 13.2
§ | Rated output (W) o o 30VAC Mod 132
: Rated torque (N - m) 1
2 | Rated speed 100 to 115VAC Mod 2
R I‘DS§J 200 to 230VAC Mod 2
&3 | Encoder resolution (p/rev) 655,360
& | Repeatahbility (arc — sec) +5
g Absolute accuracy (arc—sec)|{[1] A:x20/B:+60 O A:x20B:+60
Rated power (y 4100 to 115VAC Mod 250 200
consumption 200 to 230VAC Mod 250 200
Rotor inertia . (kg - nf) 556 % 10°3 25 %1073
Rated max. load (N} 50
. . Compression 2000 3500
Statlc, g [l load () [ gion 700 3500
Overhung load (N * m) 25 30
8 . Axial stiffness |Compression 7.5 % 108 35 %106
8 [Losional | (mm/N) _[Tension 22 % 10-° 3% 10-°
: Radial stiffness (rad,/N -m) 14 x 10-¢ 8 X 10-¢
8- . | Axial deflection {(#m) p—p 10
g [Detlection - fial deflection (zm) p—p 10
Weight (kg) 3
Dimension Gnm) Rotor dia. XL ¢ 158 % 45 ! ¢ 118 X 77
Motor insulation : class F/ Excitation : 3 phase
Common item Insulation resistance : 10M  min.(500VDC)
Withstanding wvoltage : 1500VAC, 1min.
100 to 115VAC Mod SDI1004B04 — 1 SD1004C04 — 1
Model 200 to 230VAC Mod SD1004B04 — 2 SD1004C04 — 2
Velocity input Analog voltage #10VDC
Imput Positioni‘ng input Serigl pulse L572MHz max.
& Torque input Analog voltage + 8V max.
5 Rotation direction command H:CW L:CCW
2 Velocity output I+ TOV{CW) ~- 10V (CCW)
UE Output Encoder output Track A & Track B {(393kHz max) Zero position signal (124p~rev)
‘o Alarm output Over current, Over voltage, Heat sink over heat,
A Under voltage, Encoder trouble, CPU trouble
Monitor cutput 2.5Hz Step response output {iest mode)
Input power source 100 — 115VAC*10% 7200 — 230VAC* i®% 50 — 60Hz
Power consumption [100to 115VAC Mod 300
driver (VA) 20010 230VAC Mod 300
Weight (kg) 1.3
i(Z) Environmental o _
Item ' Motor Driver
Ambjent operation | Temp (°C) 5~40 5~40
conditions Hun.(% RH) 20~85 non_condensing 20~90 non_condensing
Storage conditions Temp () - 20~80 5 — 2085
Hun.(% RH) 20~85 non condensing 20~90 non condensing
Atmosphere ‘|No_corrosive gases, Dust — free atmosphere
Location Do not use at locations exceeding 1000m above the sea level
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8.2 Velocity vs Torque Characteristics

5
4
3
Quiput torque \
(Nemn) 9 N
1 \\
0 T T ]
0 1.0 20 25
Velocity (rps)

8.3 External Dimensions (unit: mm)

(1) Motor

M4 screw, 6 places; depth: &

Effactive langth of halisart scraw:

4 (aqually spaced)

<DM1004B>

8-2

45

7.5

7720.5
¢4.5 hole, & plages 1613
8; depth of counterbore: 5 71 &
{equally spacad) Rotor Stator
e m— ] "] o
a— D
o
e |2 ] <DM1004C>
w |2 .
- — 1318 ?ﬁ
el&at® b=
k=8
J
T L Encoder cable {97.5)
Radial deflostion: 0.01 orless Paint Motor cabla 1.1 x 4)
Axial deflection; 0.01 or less -
160
10 3
4f5 140 ( $7 hole, 4 places
g1 ¥
¢_ /,.-43---..\ G~ sixids sorows; dapth: 6
| ——
/ \- {equally spacad)

$158
13608
425, Hole

Motor cable (§1.1

[l ]
0| =
=
M4 scrow,
w 30 2 places, l 30

Ragdlial deflection:

X 4)

g
load-through e 0.01 or lass
(35) \ " Axial deflection: 0.01 or less

Encoder cable ($1.9 x 2:¢1.1 xé)
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(2} Driver

8. REFERENCE

70
50 35
—.! -4—.-{1
A J.r.'-l.- '4
& £ (4
[NV
A1 N
o
- e BN A
Biae i)
NN
$ ‘—‘c:l:"é- ‘ﬁ
max17 150
» [ )
84 Driver Block Diagram
<CNi> #23 TRAIN - [TORQ)] Torque command TRQ (+8V)
<CNi> #47 TLIM Torque restriction command THQ.-LIM (£BY) q
<ON1> o5 BN : Option
IRST SVON I<Mechanical |
resonance filter>| | sov
| I...&..... | /
VEL] 1ok : i |-8ov 2 480y
—° First-order
. Tt [P delay filter
- ,Ve'OC'_‘K{ command 0.033p 1M IP] [DC GAIN] [sw4j_, P
| in positioning >t lio” Torque I_TORQ]
control system 100k £[AC GAIN] 50k Kok limiter o
DIA St P SO0k} [PV]
L™ ey .. rtv' T Tk o |
C (190] oo Automatic —
¢ Lo switchin
P [200] R G 9
Hi—d ] 20 X 0.5-55
{VIN]
U ; . <Variable
Velocity detection <Constant  magnifications
4—@—«'— = 100k magnification=»
-~ +8Y | [; 100k [VEL]
A >
Driver Block Diagram
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