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Linear Sigma Series, Setup Manual
Responsible Section: Motor Tech. Dept., Linear Mechatronics Tech. Section

This manual describes the setup procedure to operating properly when Linear [J series
motor and the driver are combined.

Refer to the following manuals and specification manuals for other matters (Connection
with host controller, Adjustment etc.).

Linear Sigma series SGL__/SGDD User's Manual
Design and Maintenance: SIZ-S800-39.1

Linear - Sigma -1l series SGL__/SGDH User’s Manual
Design and Maintenance: S1Z-S800-39.2

Sigma -ll series SGM_H/SGDH User’s Manual

Servo Selection & Data Sheet: SI-S800-32.1

Design and Maintenance: SI-S800-32.2

AC servo packing SGDH-___ EY213 Manufacture Specifications:
DE0401783

0000 o0 o000 O

Linear Sigma Series Setup Manual DE0402288 Page 2/ 26



YASKAWA ELECTRIC EUROPE GmbH sbAN
% YASKAWA o

Machatronics Solutions Technical Department / Motion & Control

Contents
LINEAR SIGMA SERIES, SETUP MANUAL ..ottt sse sttt sssesssees 2
1.1  FORLINEAR MOTORWITH POLE SENSOR....c.ocoiuriururiueeieeesteeessesesstsessssessssessssessssessessssessssessssssssssssssessssesassssssssssssssans
111 Installation and Wiring of Motor and Linear Scale
112 Scale PitCh Parameter SELHING .......cocvceiriieeeeeresssesssis sttt s st sssesesssnsesnssen
113 Feedback SIgNal VErifiCatiON ........cccccerreceeerircsisiseee st ssssse et ss st nassnsnsnesnsnes
114 Trial Operation by Panel Operator (Jog Mode Oper ation)
115 Torque Limit Parameter SEHING ...t ssse s sssssssssens
1.2  FORLINEAR MOTORWITHOUT POLE SENSOR....ccturuureresreresstresseressesssssssssessssessessssssssssssssssssesssessssessssssssssssssssessssees
121 Installation and Wiring of Motor and Linear Scale
122 Scale PitCh Parameter SEHiNG ........cvceecrrieieei e sss s
123 Setting Of POIE SENSOI UNUSE ...ttt sttt st s s s s
124 Feedback Signal Verification
125 Magnetic Pole Detection Start Sgnal/P-DET Setting of Input Allocation.............cccccvveeeeveneccenesennens 15
126 TSy R o L Lo TR = 111 oo TR
127 Over Travel Signal Setting
128 Torque Limit Parameter SEtiNG.......ccovrerreeeriesesssessssssesessssssesssssssssssssssssssssssessssssssesssssssssssssssssesssssnss 16
129 Verification of Magnetic Pole Detecting OPeration ..........ccoeerreeernnenssessesssssesessssesssesesssssesssssessesens 16
1.2.10 Trial Operation by Panel Operator (JOG Mode OPEration) .........ccccvveeeerereseeeresessesssesessessssessssssessssenes 17
2 SGDD TYPE SERVO AMPLIFIER SETUP PROCEDURE........oornrersireeseeesessessssessssesssessssssssssssssssesnnes 18
21  MOTORAND LIINEAR SCALE INSTALLATION AND WIRING. ...c.cosureeerinnereenessressenessesessessssesssessssesssssssssssssssssssssnes 18
2.2 LINEAR ENCODER RESOLUTION (BEFORE QUADRATURE) SETTING ....ccesiureriererreresreressesessesnsessssssssssesssessesessssssnes 19
2.3 FEEDBACK SIGNAL VERIFICATION ...cuouiiureiererteresseressesesssssssssssssssssssssssssssssssssssssssssssssesssssssssssssassesassesssssssssssssssssssssnes

2.4  SETTING OF MAGNETIC POLE DETECTION BEGINNING TIMING
2.5 MASS RATIO SETTING ..ceiueueeueeueesrestestesessessesssseesessessssssessssesssssessssssse s s ssssssssssssssssssssssssssssssassssasssssnssnsssssesssssssssassns
2.6 OVER TRAVEL SIGNAL SETTING....cttuieiereeeseesessesssessessesessessesssssss st sssssssssssssssssssssssssssssassssssssssssssessessesesssas
2.7  VERIFICATION OF MAGNETIC POLE DETECTION
2.8 ZTRIAL OPERATION BY PANEL OPERATOR.....cctuumtetrteresesressessssessesss s sssssssssssssssssssesss s ssssssssssssssssessesssssns
2.9  TRIAL OPERATION BY POSITIONING CONTROL ....cvutrmirriereeseeresessmsmsensesssssssssssessssssssssessesssssssssssssssssssssssesessesssses

3 DIFFERENCE FROM SGDH-__ EY213. ... sssssssssssss s s sssssssssssssssssnees 25
3.1 MOTOR PEAK SPEED SETTING ...cvuirieeereerersesesesessessesssssssessessessesssssss s ssssssssssssssssssssssssssessssasssssssssssssnsssssssesssssas 25
3.2 CURRENT COMMUTATION DIRECTION SETTING OF MOTORWITH POLE SENSOR (NOTE 1) ....cocvecrrecrrenenennes 25
3.3 ERROR DETECTION OF FREQUENCY DIVIDING OUTPUT SETTING (NOTE 1)...c.cvueerreremrerrererreeereeeneseenesemseeesseeens 25
3.4 POLE SENSOR SIGNAL MONITOR (NOTE 1) ...cotueutreeerreerresersesesresessessesssessesessssess s ssssessesssssssssssssssssessssssesssessssenas 25

Linear Sigma Series Setup Manual DE0402288 Page 3/ 26



7 YASKAWA YASKAWA ELECTRIC EUROPE GmbH u—f,..i;_‘-t

Mechatronics Solutions  1echnical Department / Motion & Control —"‘rfl ‘}‘

SGDH Type Servo Amplifier Setup Procedure

As for the SGDH type servo amplifier, the setup method is different when linear motor with a pole sensor,
and linear motor without a pole sensor. Refer to the suitable setup procedure for the system.

1.1 For Linear Motor with Pole Sensor

1.1.1 Installation and Wiring of Motor and Linear Scale

Install a moving coil and linear scale to make the motor forward direction, and the linear scale count-up
be in the same direction.

(Note)

When a forward direction of a motor and linear scale count are not in the same direction, and
when a motor is moved under such a condition, the motor might not move or might run away.

Motor forward direction is on a cable drawing side for the linear O series motor (noving coil
direction, when electric current flows into the phase in order of UVW).

An analog 1Vp-p voltage input, which is input from the linear scale to a serial exchange unit, is
counted up at A-phase (cos signal) progress.

<Mieale Head
s(‘HPiﬁ|

Table

Linear Guide

E/:q

Motor Movinag Coil |

<—— Motor Magn¢

—

Linear Guide
<::I[I] : Scale Count Direction

} Both directions must be the same.
< . motor Moving Coil Forward Direction
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the motor forward direction, and the linear scale count-up direction are not the same]

When the motor forward direction and the linear scale count direction become opposite direction
by the reason such as wirings etc., it is possible to move the motor only with SGDH-___ EY213 by
setting the user parameter. (Restrictions can apply to a software version. Refer to (Notel) in
chapter 3

When it is possible to handle by the parameter, set it to Parameter Pn080 1=1 and then, cycle
power. By the procedure, the servo amplifier considers the direction of the linear scale
countdown to be a motor forward direction, and controls the electric current phase.

When other servo amplifiers are used, a hardware countermeasure is needed. Refer to (2)
“Verification of the conformance for the motor forward direction and scale count direction” in
1.1.3 “Feedback Signal Verification” for details.

There is the first digit of Pn080 setting on the SGDH-___E. This setting is for pole sensor using
only. The first digit setting of Pn080 should not be changed when pole sensor is used.

Do wiring for the servo amplifier after the installation is completed. Refer to “Linear - Sigma -
Series SGL__/SGDH User' s Manual Design & Maintenance in Chapter 2 (Wiring)”

Scale Pitch Parameter Setting

Turn the servo amplifier power supply on (only a control source is preferable), and set the scale pitch. Set
with user parameter Pn280 [unit: um]. After the setting is completed, cycle power to activate the
parameter.

(Note)

When Pn280 is not correctly input, motor control cannot be done. Set to the proper value before
the motor operation. For the first time use only, “Alarm A.08” occurs, but this is just a reminder
for the parameter Pn280 setting. The alarm will be cleared once the correct value is set, and
cycled power.

Scale pitch (Pn280)
= Distance for analog voltage feedback signal one cycle

A

|
:
1
:
1
1
1
:
. _ >
| Scale Pitch !

The distance 1/256 of the scale pitch is controlled as a minimum feedback pulse in the servo amplifier
(counting with 1/256 of the scale pitch in the serial conversion unit).
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1.1.3 Feedback Signal Verification

Verify whether the signal from the linear scale is properly received, and the motor forward direction and
linear scale count direction are the same at the installation of 1.1.

(Note)

Make sure to verify the feedback signal before the motor operation. Otherwise motor might not
move, and runaway.

(1) Verify whether the Scale Signal is Read Properly

First of all, turn the servo amplifier power supply onOonly a control source is preferable) and then,
make the servo to Off state. Second, display the monitor UnOOD (Feedback pulse monitor, Hex
display) with a digital operator or built-in panel operator in the state. Third, move the motor only the
distance of the arbitrary by hand. Finally, verify whether the only correct feedback pulse number is
returned.

(Example):
Assume that the linear scale of scale pitch 20um is used. When the motor is moved in the direction
of 1cm count up by hand. The feedback pulse is 1cm/(20um/256) =128000 pulse (1F400Hex

pulse). So the display of UnOOD should just be “H.0001", “L.F400” (H: Upper 16 bit data, L: Lower
16 bit data).

(Note):

It is OK when the value is close to the above-mentioned value, since an actual display is shifted by
the error of travel distance.

= ;

Illustration of the above-mentioned example
When a motor is moved 1cm by hand, it is OK, if
Un00D counts only theportion.
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[Value of UnOOD is Incorrect]
The following situations can be considered.
Q Linear scale pitch is not suitable

The feedback pulse same as the assumed value is not returned when a set scale pitch with Pn280,
and an actual scale pitch are different. Verify the scale specification.

Q The linear scale is not adjusted

When the scale is not adjusted, the output signal level goes down and proper countdown cannot be
done. Verify whether the adjustment is proper.

Q The wiring between the scale serial conversion units is incorrect
When the wiring is incorrect, proper count cannot be done. Review the wiring.

(2) Conformance verification of motor forward direction and scale count direction
Verify whether the monitor UnOOD is counted up when the monitor-moving coil is moved by hand
to the lead drawing side.

(The upper 16 bit data must increase as 1,2,3... When it is changed as FFFF, FFFE, FFFD, it
means the value is counted down.).

N

It is OK if Un0OD is counted up w hen the motor is
moved in the direction of the arrow by hand.

[Value of UNOOD is counted down]
When Un0O0D is counted down, reverse the count direction by using one of the following methods

O Reverse the installation direction of the moving coil (Reverse the direction of the moving coil with lead
drawing exit).

O Reverse the scanning direction of the scale head.
O Replace the scale signal of the B phase + (sin) signhal and B phase -(/sin) signal.
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(3) Verity whether the feedback with entire stroke is normal

Move the moving coil of two magnets of magnet track by hand and then, verify whether the value
of monitor Un004 (Motor electrical angle monitor, Unit [°]) is returned to the original value. Also
verify whether it becomes in the same condition with entire stroke.

(Example)
Assume that the position of Un004 value before the moving coil is moved is 30. It is OK when the

monitor value returns to O after the monitor value is counted up to 360, and it counts up to 30
again at the place where two magnets is completed moving in the case of the moving coil is

moved to the motor forward direction.C00
7 8 /

It is OK if Un004 returns to the original value when two

A

)

]
e

magnet motors are moved. Verify by all strokes.

[Value of Un004 is not returned to the original value]
The following situations can be considered

Q Linear scale pitch is not suitable

The feedback pulse same as the assumed value is not returned when a set scale pitch with Pn280,
and an actual scale pitch are different. Verify the scale specification.

Q The linear scale is not adjusted

When the scale is not adjusted, the output signal level goes down and proper countdown cannot be
done. Verify whether the adjustment is proper.

Q The wiring between the scale serial conversion units is incorrect
When the wiring is incorrect, proper count cannot be done. Review the wiring.
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1.1.4 Trial Operation by Panel Operator (Jog Mode Operation)

(Note)

The trial run should be done in non-load condition as much as possible.Set the mass ratio
(parameter Pn103) before the operation when the load is put on. Measure the mass by pulling the
moving coil with the load by spring scale etc. (All the motor lines must be unconnected). Pn103 is
obtained from the following formula.

: éLoad Mass (Induding Motor Moving Coil Mass
Mass Ratio (Pn103) = & (Induding Mo ing Coil Mass)
e Motor Moving Mass

- 1 X100[%]
u

After the verification of 1.1.2 and 1.1.3, do trial operation with the following procedure.

(1) Turn the control power and main circuit power supply on.

(2) Move the motor by operating a digital operator in the JOG mode.

Refer to the “Sigma - Series SGM_H/SGDH User' s Manual Design/Maintenance - Chapter 7.2.2
"Operation by digital operator" for the operation method.

(Note)

Stay away from the motor, since he motor might run away at the time of Servo ON in the
beginning.

(3) Verify whether the motor moves properly from the edge to the edge of the stroke.

[Trial operation is not done well]
The following situations can be considered

O Torque reference is saturated because the load is too heavy or JOG speed is too fast.
Try the torque limit parameter setting. Refer to 1.1.5. If the torque reference is still saturated, lighten
the load or slow down the Jog speed.

Q Motor stops moving, after a moment movement. (1)

Motor is in a reverse moving when the motor moves in reverse direction by pressing & key on the
panel operator, or when the motor moves in forward direction by pressing & key on the panel
operator in the Jog operation mode. Verify the motor wiring, and “Feedback Signal”(1.1.3).

Q Motor stops moving, after a moment movement. (2)

The scale pitch is not set correctly or scale signal is not read correctly when the motor moves in
forward direction by pressing & key on the panel operator, or when the motor moves in reverse
direction by pressing & key on the panel operator in the Jog operation mode. Verify “Scale Pitch
Parameter Setting” (1.1.2) and “Feedback Signal”(1.1.3).
O When the motor is moved, alarm A.C2 occurs.

There are possibilities that the scale signal count direction is incorrect or counting is incorrect. Verify
“Feedback Signal”(1.1.3). When the counting is correctly done, it might malfunction by noise. Verify
the wiring and grounding condition of the Servo amplifier, serial conversion unit, and linear motor.
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1.1.5 Torque Limit Parameter Setting
The factory setting of the torque limit parameter (Pn483, Pn484 Unit: [%/Rated Torque]) of SGDH is
decreased for hazard prevention for motor set up (Factory Setting: 30[%]).

When the motor moves in forward direction by pressing & key on the panel operator in the Jog operation
mode, increase the parameter value up to the used torque. (Increase up to the maximum value when

there is no condition)
The setup is completed when the all above-mentioned is verified.
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1.2 For Linear Motor without Pole Sensor

1.2.1 Installation and Wiring of Motor and Linear Scale

Install a moving coil and linear scale to make the motor forward direction, and the linear scale count-up
be in the same direction.

(Note)

When a forward direction of a motor and linear scale count are not in the same direction, and
when a motor is moved under such a condition, the motor might not move or might run away.
Motor forward direction is on a cable drawing side for the linear Sigma series motor (moving coil
direction, when electric current flows into the phase in order of UVW).

An analog 1Vp-p voltage input, which is input from the linear scale to a serial exchange unit, is
counted up at A-phase (cos signal) progress

yA i_| Table

Linear Guide

::l Motor Moving Coil

<:| Motor Magnet

Track

Linear Guide
<::II]] : Scale Count Direction

Both directions must be the same.
<:| : Motor Moving Coil Forward Direction

[When the direction of the motor forward, and the linear scale count-up are not in the same]

O When the motor forward direction and linear scale count direction become opposite direction because
of the reason such as wirings etc., it is possible to move the motor by changing user parameter
setting.

0 Refer to (2) “Verification of the conformance for the motor forward direction and scale count direction”
in the chapter 1.2.4 “Feedback Signal” for detalils.

Q Do the wiring for the servo amplifier after the installation is completed. Refer to “Linear Sigma -
Series SGL__/SGDH User' s Manual Design & Maintenance-Chapter 2 Wiring”
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1.2.2 Scale Pitch Parameter Setting

Turn the servo amplifier power supply on (only a control source is preferable), and set the scale pitch.
Set with the user parameter Pn280 [unit: um]. After the setting is completed, cycle power to activate
parameter. When Pn280 is not correctly input, motor control cannot be done.

(Note)

For the first time use only, “Alarm A.08” occurs, but this is just a reminder for the parameter
Pn280 setting. The alarm will be cleared once the correct value is set and cycled power.

Scale pitch (Pn280)
= Distance for analog voltage feedback signal one cycle

4

<

The distance 1/256 of the scale pitch is controlled as a minimum feedback pulse in the servo
amplifier (counting with 1/256 of the scale pitch in the serial conversion unit).

Scale Pitch

1.2.3 Setting of Pole Sensor Unused

Set the pole sensor unused, following the 1.2.2. Set with the Oth digit (The rightmost digit of the digital
operator: (Described as Pn080.0)of user parameter to Pn080. Change the setting from the factory setting
0 (with pole sensor) to 1 (without pole sensor).When the setting is completed, cycle power to activate the
parameter.

(Note)

Alarm A.04 occurs when the power is turned on in the case of the pole sensor is not connected
with the setting of Pn080.0=0, or the pole sensor is connected with the setting of Pn080.0=1.
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1.2.4 Feedback Signal Verification

Verify whether the signal from the linear scale is properly received, and motor forward direction and linear
scale count direction are the same at the installation of 1.1.

(1) Scale Signal Verification

First of all, turn the servo amplifier power supply ononly a control source is preferable) and then,
make the servo to Off state. Second, display the monitor UnOOD (Feedback pulse monitor, Hex
display) with a digital operator or built-in panel operator in the state. Third, move the motor only
the distance of the arbitrary by hand. Finally, verify whether the only correct feedback pulse
number is returned.

(Example)

Assume that the linear scale of scale pitch 20um is used. When the motor is moved in the
direction of lcm count up by hand, the feedback pulse is 1cm/(20um/256) =128000 pulse
(1F400Hex pulse). So the display of Un0OOD should just be “H.0001”, “L.F400” (H: Upper 16 bit
data, L: Lower 16 bit data).

(Note)

It is OK when the value is close to the above-mentioned value, since an actual display is shifted
by the error of travel distance.

lllustration of the above-mentioned example
When a motor is moved 1cm by hand, itis OK, if
UnO00D counts only theportion.

Q Linear scale pitch is not suitable

The feedback pulse same as the assumed value is not returned when a set scale pitch with Pn280,
and an actual scale pitch are different. Verify the scale specification.

Q The linear scale is not adjusted

When the scale is not adjusted, the output signal level goes down and proper countdown cannot be
done. Verify whether the adjustment is proper.

QO The wiring between the scale serial conversion units is incorrect
When the wiring is incorrect, proper count cannot be done. Review the wiring.

Linear Sigma Series Setup Manual DE0402288 Page 13/ 26



7 YASKAWA YASKAWA ELECTRIC EUROPE GmbH ,};ﬁd 5

Machatronics Solutions Technical Department / Motion & Control l\‘;‘

(2) Conformance verification of motor forward direction and scale count direction

Verify whether the monitor UnOOD is counted up when the monitor-moving coil is moved by hand
to the lead drawing side.

(The upper 16 bit data must increase as 1,2,3... When it is changed as FFFF, FFFE, FFFD, it
means the value is counted down.).

It is OK if Un0OD is counted up w hen the motor is
moved in the direction of the arrow by hand.

[Value of Un00D is counted down]
When the value of Un0OOD is counted down, change the setting of user parameter Pn080.1. To
activate the setting, change the factory setting Pn080.1=0 to 1,and then cycle control power. In

this case, servo amplifier considers the direction of the linear scale countdown to be a motor
forward direction and controls the electric current.

(3) Verity whether the feedback with the entire stroke is normal

Move the moving coil of two magnets of magnet track by hand and then verify whether the value
of monitor Un004 (Motor electrical angle monitor, Unit [°]) goes back to the original value. Also
verify whether it becomes in the same condition with entire stroke.

(Example)

Assume that the value of Un004 at the position before the moving coil is moved is 30. It is OK
when the monitor value returns to 0 after the monitor value is counted up to 360 and it counts up
to 30 again in the place which it completed moving by two magnets in the case of the moving coil
is moved to the motor forward direction.

<“| C____ 0
|///; d m/
—

It is OK if Un004 returns to the original value when two
magnet motors aremoved. Verify by all strokes.

Linear Sigma Series Setup Manual DE0402288 Page 14/ 26



7 YASKAWA YASKAWA ELECTRIC EUROPE GmbH u—f,..i;_‘-t

Mechatronics Solutions  1echnical Department / Motion & Control —"‘rfl ‘}‘

[Value of Un004 is not returned to the original value]
The following situations can be considered
Q Linear scale pitch is not suitable

The feedback pulse the same as the assumed value is not returned when a scale pitch set with
Pn280 and an actual scale pitch are different. Verify the scale specification.

Q The linear scale is not adjusted

When the sale is not adjusted, the output signal level goes down and proper countdown cannot be
done. Verify whether the adjustment is proper.

QO The wiring between the scale cereal conversion units is incorrect
When the wiring is incorrect, a proper count cannot be done. Review the wiring.

1.2.5 Magnetic Pole Detection Start Signal/P-DET Setting of Input Allocation

For the linear motor without a pole sensor, it is necessary to detect the magnetic pole after the power
supply is turned on.

When the input signal allocation mode is a factory setting (SGDB compatible mode, Pn50A.0=0), the
magnetic pole detection is begun synchronizing with the servo ON (/S-ON) signal and the servo ready
(/S-RDY) signal is turned on at the same time with detection's ending.

When the servo ready signal is observed and the sequence of the servo on signal output is united by the
host controller or to detect the magnetic pole according to timing different from the servo on signal, it is
necessary to allocate the magnetic pole detection start signal (/P-DET) to the arbitrary input terminal.

After it is set as user parameter Pn50A.0=1(input signal allocation is freely settable), allocate /P-DET
signal to the arbitrary input terminal by Pn50D.3. After completing the allocation, cycle power to activate
the parameter.

1.2.6 Mass Ratio Setting

Set the mass ratio (parameter Pn103) before the magnetic pole detecting operation. Measure the mass
by pulling the moving coil with the load by spring scale etc. (all motor lines must be unconnected).

Pn103 is obtained from the following formula.

. éLoad Mass (Induding Motor Moving Coil Mass
Mass Ratio (Pn103) = & (Induding Mo ing Coil Mass)
e Motor Moving Mass

- 1 X100[%]
u
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1.2.7 Over Travel Signal Setting

When it is in over-travel state, the magnetic pole detection cannot be begun. Connect the signal
conductor and put it into the base block state when the over-travel function is used. Set the user
parameter to Pn50A.3=8, Pn50B.0=8(OT signal is invalid) when the over-travel function is not used. Then
cycle power.

1.2.8 Torque Limit Parameter Setting

The factory setting of the torque limit parameter (Pn483, Pn484 Unit: [%/Rated Torque]) for SGDH is
reduced for hazard prevention for motor set up (Factory Setting: 30[%]).

The motor does not runaway after the setting completion of the scale pitch parameter and the verification
completion of the feedback signal. So increase the parameter value up to the used torque. (Increase up
to the maximum value when there is no condition) The magnetic pole detection might not operate
properly when the limitation is too much.

1.2.9 Verification of Magnetic Pole Detecting Operation

Verify whether the magnetic pole detection is done properly.

After inputting both control sources and main circuit power supply, input /S-ON signal (When the
magnetic pole detection start signal is used: /P-DET signal) and then detect the magnetic pole.

When the operator display is “bb” at power supply is turned on, it displays “Pdt” while detecting the
magnetic pole and it returns to “bb” when the detection is completed.

(Note)
While detecting the magnetic pole, current flows to the motor. Be careful with an electric shock.
Moreover, stay away from the motor since the motor might move greatly while detecting.

After the detection is completed, verify the electrical angle with monitor Un004 by pressing the motor
against the stroke end. After the verification, separate the motor from the stroke end some degree (It is
preferable to separate by 10mm or more). Then detect the magnetic pole gain after cycling power.

As for the magnetic pole detection, if the gap of the electrical angle is within £10°, in a repeated operation
of three times or more, this detection is appropriate.

[Magnetic pole detection is not performed properly]
The following situation can be considered.
Q Magnetic pole detection speed loop gain parameter (Pn481) is small.

Enlarge Pn481 setting when the electrical angle is greatly different every time and when it is hard to
tell whether the detected motor is moving in the performance of the magnetic pole detection.

O Used scale resolution is too rough.
It is effective to increase the used scale resolution when alarm A.C5 occurs while the magnetic pole
detection. The minimum pulse resolution should be 5um or less (scale pitch is 1.28mm or less) for
SGDH. The magnetic pole can surely be detected when the minimum resolution is 1um or less.
Consult a technical engineer when a scale is larger than above-mentioned since the adjustment of
the magnetic pole detection is needed.

Q The linear scale signal cannot be read properly
Go through the set up procedure of 1.2.2, 1.2.3, and 1.2.4. Then verify whether the scale and
parameter are set properly.

It is necessary to adjust the parameter for the magnetic pole detection when the magnetic pole detection

is not performed properly even if the above-mentioned countermeasure is done. Because the parameter
for the magnetic pole detection is being kept in the system parameter excluding the speed loop gain and
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the speed loop integral time constant for SGDH, the user cannot adjust the parameter. Consult a
technical engineer when adjustment is needed.

1.2.10 Trial Operation by Panel Operator (JOG Mode Operation)

After the verification from 1.2.1 through 1.2.9, do trial operation using the following procedures.

(Note)

Do the Trial Operation with Non-Load as Much as Possible.
(1) Turn the control power and main circuit power supply on.
(2) Move the motor by operating a digital operator in the JOG mode.

Refer to the ‘S -ll Series SGM_H/SGDH User' s Manual Design & Maintenance-Chapter
7.2.2 Operation by digital operator” for the operation method.

(Note)
Stay away from the motor, since the motor might run away at the time of Servo ON in the
beginning.

(3) Verify whether the motor moves properly from the edge to the edge of the stroke.

[Trial operation is not done well]
The following situations can be considered

Q

Q

Torque reference is saturated because the load is too heavy or JOG speed is too fast.

Lighten the load or slow down the Jog speed.

Motor stops moving, after a moment movement. (1)

Motor is in a reverse moving when the motor moves in reverse direction by pressing & key on the
panel operator, or when the motor moves in forward direction by pressing & key on the panel
operator in the Jog operation mode. Verify the motor wiring and “Feedback Signal Verification”(1.2.4).
Motor stops moving, after a moment movement. (2)

The scale pitch is not set correctly or scale signal is not read correctly when the motor moves in
forward direction by pressing & key on the panel operator, or when the motor moves in reverse
direction by pressing & key on the panel operator in the Jog operation mode. Verify “Scale Pitch
Parameter Setting” (1.2.2) and “Feedback Signal” (1.2.4).

When the motor is moved, alarm A.C2 occurs.

There is a possibility that the Feedback count is incorrect. Verify “Feedback Signal” (1.2.4). When the
counting is done correctly, it might malfunction by noise. Verify the wiring and grounding condition of
the Servo amplifier, serial conversion unit, and linear motor.

The setup is completed when the all above-mentioned is verified.
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2 SGDD Type Servo Amplifier Setup Procedure

2.1 Motor and Lilnear Scale Installation and Wiring

Install a moving coil and linear scale to make the motor forward direction, and the linear scale count-up
be in the same direction.

(Note)
When a forward direction of a motor and linear scale count are not in the same direction, and
when a motor is moved under such a condition, the motor might not move or might run away.
Motor forward direction is on a cable drawing side for the linear S series motor (moving coil
direction, when electric current flows into the phase in order of UVW).

The 90° phase differential two-phase pulse train input, which is input from the linear scale to the
servo amplifier is counted up at B phase progress.

<:ﬂ| Scale Head
[ 1

/ Table
Linear Guide
) EEE— - -
—:| Motor Moving Coil
<:| Motor Magnet
Track
Linear Guide

<:ﬂ| : Scale Count Direction

} Both directions must be the same.
<= Motor Moving Coil Forward Direction

[When the direction of the motor forward, and the linear scale count-up are not in the same]

When the motor forward direction and linear scale count direction become opposite direction because of
the reason such as wirings etc., it is possible to move the motor by changing user parameter setting.

Refer to (2) “Verification of the conformance for the motor forward direction and scale count direction” in
the chapter 1.2.3 “Feedback Signal” for details.

Do the wiring for the servo amplifier after the installation is completed. Refer to “Linear S -ll Series
SGL__/SGDH User' s Manual Design & Maintenance-Chapter 2 Wiring”
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2.2 Linear Encoder Resolution (before quadrature) Setting

Turn the servo amplifier power supply on (only a control source is preferable), and set the linear encoder
resolution (before quadature). Set with the user parameter Pn280 [unit: 0.01um]. After the setting is
completed, cycle power to activate the parameter. When Pn209 is not correctly input, motor control
cannot be done.

(Note)

For the first time use only, “Alarm A.08” occurs, but this is just a reminder for the parameter
Pn209 setting. The alarm will be cleared once the correct value is set and cycled power.

Scale pitch (Pn280)

= Distance for analog voltage feedback signal
one cycle

T e

Setting Procedure: AP

Set the distance between rising edges of the
phase in the one side of 90° phase |
differential two-phase pulse train feedback B Phase

signal. < >

Pn209

The distance 1/4 of the linear encoder resolution (Pn209) is controlled as a minimum feedback
pulse in the servo amplifier.

ase —pcale PrTh

-
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2.3 Feedback Signal Verification

Verify whether the signal from the linear scale is properly received, and motor forward direction and linear
scale count direction are the same at the installation of 1.1.

(1) Scale Signal Verification

First of all, turn the servo amplifier power supply ononly a control source is preferable) and then, make
the servo to Off state. Second, display the monitor UnOOD (Feedback pulse monitor, Hex display) with a
digital operator or built-in panel operator in the state. Third, move the motor only the distance of the
arbitrary by hand. Finally, verify whether the only correct feedback pulse number is returned.

(Example)
Assume that the linear scale of 1lum liner encoder resolution (Assume that the setting is
parameter Pn209 = 400: resolution after quadrature) is used.

When the motor is moved in the direction of 1cm count up by hand, he feedback pulse is
1cm/1um=10000 pulse (2710 Hex pulse). So the display of Un0OOD should just be “H.0000",
“L.2710" (H: Upper 16 bit data, L: Lower 16 bit data)

(Note)

It is OK when the value is close to the above-mentioned value, since an actual display is shifted
by the error of travel distance.

Illustration of the above-mentioned example
When a motor is moved 1cm by hand, it is OK, if
Un00D counts only theportion.

[Value of Un0OD is incorrect]
The following situations can be considered
O Linear scale resolution setting is not suitable

When the linear encoder resolution and the actual scale resolution set by Pn209 are different, the
assumed feedback pulse value is not returned. Verify the scale specification.

Q The linear scale is not adjusted

When the sale is not adjusted, the output signal level goes down and proper countdown cannot be
done. Verify whether the adjustment is proper.

Q The wirings between the scale servo amplifier are incorrect
When the wiring is incorrect, a proper count cannot be done. Review the wiring.
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(2) Conformance verification of motor forward direction and scale count direction

Verify whether the monitor UnOOD is counted up when the monitor-moving coil is moved by hand
to the lead drawing side.

(The upper 16 bit data must increase as 1,2,3... When it is changed as FFFF, FFFE, FFFD, it
means the value is counted down.).

e

When the motor is moved in the direction of the
arrow by hand, it is OK if Un00D is counted up.

[Value of Un0OO0OD is counted down]

When the value of UnOOD is counted down, change the setting of the user parameter Pn007.2.
To activate the setting, change the factory setting Pn007.2=0 to 1,and then cycle control power.
In this case, servo amplifier considers the direction of the linear scale countdown to be a motor
forward direction and controls the electric current.

(3) Verity whether the feedback with the entire stroke is normal

Move the moving coil of two magnets of magnet track by hand and then verify whether the value
of monitor Un004 (Motor electrical angle monitor, Unit [°]) goes back to the original value. Also
verify whether it becomes in the same condition with entire stroke.

(Example)
Assume that the value of Un004 at the position before the moving coil is moved is 30. It is OK
when the monitor value returns to 0 after the monitor value is counted up to 360 and it counts up
to 30 again in the place which it completed moving by two magnets in the case of the moving coil
is moved to the motor forward direction.

LT

Y

It is OK if Un004 returns to the original value when
two magnet motors are moved. Verify by all
strokes.
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[Value of Un004 is not returned to the original value]
The following situations can be considered
Q Linear scale resolution setting is not suitable

When the linear encoder resolution and the actual scale resolution set by Pn209 is different, the
assumed feedback pulse value is not returned. Verify the scale specification.

Q The linear scale is not adjusted

When the sale is not adjusted, the output signal level goes down and proper countdown cannot be
done. Verify whether the adjustment is proper.

QO The wiring between the scale cereal conversion units is incorrect
When the wiring is incorrect, a proper count cannot be done. Review the wiring.

2.4 Setting of Magnetic Pole Detection Beginning Timing

For linear motor without the pole sensor, it is necessary to detect the magnetic pole after the power
supply is turned on.

For the SGDD type servo amplifier, magnetic pole detection start signal /M is allocated to 11 (CN1-41) at
shipping. /M-SET signal needs to be provided to use as it is.

When /M-SET signal is not used, set the user parameter to Pn007.0=1 and then, cycle power. As a
result, the magnetic pole detection is done synchronizing with the servo on signal (/S-ON).

2.5 Mass Ratio Setting

Set the mass ratio (parameter Pn103) before the magnetic pole detecting operation. Measure the mass
by pulling the moving coil with the load by spring scale etc. (all motor lines must be unconnected).

Pn103 is obtained from the following formula.

: 3Load M Incdluding Motor Moving Coil M
Mass Ratio (Pn103):_eé_ oad Mass ( a ing Motor Moving Coil Mass)
é otor Moving Mass

- 13 X100[%]
u

2.6 Over Travel Signal Setting

When it is in over-travel state, the magnetic pole detection cannot be begun. Connect the signal
conductor and put it into the base block state when the over-travel function is used. Set the user
parameter to Pn50A.3=8, Pn50B.0=8(OT signal is invalid) when the over-travel function is not used. Then
cycle power.

Moreover, detecting the magnetic pole regardless of the over travel signal state, set to Pn007.3=1 (Before
completing the magnetic pole detection, the OT mask should be done) and then, cycle power.
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2.7 Verification of Magnetic Pole Detection

Verify whether the magnetic pole detection is done properly. After inputting both control source and main
circuit power supply, input /MSET signal (/S-ON when the setting is Pn007.0=1) and then detect the
magnetic pole.

(Note)

While detecting the magnetic pole, current flows to the motor. Be careful with an electric shock.
Moreover, stay away from the motor since the motor might move greatly while detecting.

After the detection is completed, verify the electrical angle with monitor Un004 by pressing the motor
against the stroke end. After the verification, separate the motor from the stroke end some degree (It is
preferable to separate by 10mm or more). Then detect the magnetic pole gain after cycling power.

As for the magnetic pole detection, if the gap of the electrical angle is within £10°, in a repeated operation
of three times or more, this detection is appropriate.

[Magnetic pole detection is not performed properly]
The following situation can be considered.
Q Magnetic pole detection speed loop gain parameter (Pn413) is small.

Enlarge Pn413 setting when the electrical angle is greatly different every time and when it is hard to
tell whether the detected motor is moving in the performance of the magnetic pole detection.

O Used scale resolution is too rough.
It is effective to increase the used scale resolution when alarm A.C5 occurs while the magnetic pole
detection. The minimum pulse resolution should be 50m or less (Pn209=2000 or less) for SGDD.
The magnetic pole can surely be detected when the minimum resolution is 10m or less. Consult a
technical engineer when a scale is larger than above-mentioned since the adjustment of the magnetic
pole detection is needed.

Q The linear scale signal cannot be read properly

Go through the set up procedure of 2.2, 2.3. Then verify whether the scale and parameter are set
properly.

It is necessary to adjust the parameter for the magnetic pole detection when the magnetic pole detection
is not performed properly even if the above-mentioned countermeasure is done. Consult the technical
engineer when the adjustment is needed.
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2.8 2Trial Operation by Panel Operator

After the verification from 2.1 through 2.7, do trial operation by using the following procedures.

(Note)
Do the Trial Operation with No-Load as Much as Possible.
(1) Turn the control power and main circuit power supply on.
(2) Move the motor by operating a digital operator in the JOG mode.

Refer to the ‘S -l Series SGM_H/SGDH User' s Manual Design & Maintenance-Chapter 7.2.2
Operation by digital operator” for the operation method.

(Note)

Stay away from the motor, since the motor might run away at the time of Servo ON in the
beginning.
(3) Verify whether the motor moves properly from the edge to the edge of the stroke.

[Trial operation is not done well]
The following situation can be considered
Q Torque reference is saturated because the load is too heavy or JOG speed is too fast.
Slow down Jog speed or lighten the load.
O Motor stops moving, after a moment movement. (1)
Motor is in a reverse moving when the motor moves in reverse direction by pressing & key on the

panel operator, or when the motor moves in forward direction by pressing & key on the panel
operator in the Jog operation mode. Verify the motor wiring and “Feedback Signal Verification”(2.3.)

O Motor stops moving, after a moment movement. (2)

The linear encoder resolution is not set correctly or scale signal is not read correctly when the motor
moves in forward direction by pressing & key on the panel operator, or when the motor moves in

reverse direction by pressing & key on the panel operator in the Jog operation mode. Verify (2.2) and
(2.3).

2.9 Trial Operation by Positioning Control

When the trial run by JOG is completed, repeat positioning between arbitrary two points by position
control of the servo amplifier or the host controller. Then verify whether any changes have been made
with the operation in about one hour.

[Trial operation is not done well]
The following situations are considered when there is a change in operation.
O The position shifts. Or, the torque reference gradually grows.

There is a possibility that feedback count is not appropriate. Verify 2.3 “Feedback Signal Verification”.
When the counting is appropriate, it might be malfunctioned by noise. Verify the wiring and the
ground condition of the servo amplifier and linear motor.

The setup is completed when all the above-mentioned is verified.
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3 Difference from SGDH-__ EY213

SGDH-___ _EY213 is a servo amplifier dedicated for the linear, which has improved features and
performances of SGDH-____E. The following features are different from SGDH-___E.

3.1 Motor Peak Speed Setting

Motor peak speed can be set by user parameter for Y213. Pn384: Motor Peak Speed [Unit: 100mm/s]

It is possible to increase the speed control resolution by decreasing the parameter value. The speed
ripple and stop accuracy performance might be improved by increasing the speed control resolution.

3.2 Current Commutation Direction Setting of Motor with Pole Sensor (Note 1)

Set the user parameter to Pn080.1=1 when a motor forward direction and linear scale count up direction
with pole sensor are opposite for Y213. The change in the direction of the motor current commutation and
the pole sensor signal matched to it are processed.

With the setting change, it is possible to control the motor properly even though the motor forward
direction with pole sensor and scale count up direction are opposite.

3.3 Error Detection of Frequency Dividing Output Setting (Note 1)

Alarm A.09 occurs for Y213 when the setting for frequency dividing output exceeds the limit
(Max.12.8MHz).

Also, the setting value that the frequency does not exceed the limit is displayed in the monitor mode
Un010. Since the frequency of the frequency dividing output is adjusted by either parameter in the PG
dividing ratio (Pn281) or motor peak speed (Pn384), limit value display can be chosen by user parameter
Pn080.3 on the monitor Un010.

3.4 Pole Sensor Signal Monitor (Note 1)

Pole sensor signal is monitored in the monitor mode Un011 in Y213 It is effective for the trouble shooting
at the setup.

(Note)

Applied to the software of base version 14 or later version, and revised version 9 of base version
13.
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4 Electric Gear Ratio Setting Method

4.1 Forthe SGDH Type Servo Amplifier

Electric gear ratio for the SGDH type servo amplifier can be obtained from the following formula.

Pn280 ., Pn202
256  Pn203

Reference Pulse[‘l m/pulse] =

(Example)

Making the travel distance per 1 pulse reference to 1um, when the linear scale of scale pitch 20um is
used.

20[im|. Pn202 _
256  Pn203

1[im/pulsq

Pn203 20 5

Therefore, set as Pn202=64, Pn203=5.

4.2 For the SGDD Type Servo Amplifier

Electric gear ratio for the SGDD type servo amplifier can be obtained from the following formula.

Pn209 . Pn202
400 Pn203

Reference Pulse [im/pulsd =

(Example)

Making the travel distance per 1 pulse reference to 10um, when the linear scale of scale
resolution 0.5um is used.

@' _Pn202 :10[‘| m/pulse]
400 Pn203
\ Pn202 400" 10 _

= 20
Pn203 200

Therefore, set as Pn202=20, Pn203=1.
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