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M-403

High-Resolution Leadscrew-Driven Translation Stages with Stepper and DC-Motors
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M-403 linear stage versions (from left): the M-403.1PD, M-403.2PD, M-403.4PD,
M-403.6PD and M-403.8PD provide travel ranges from 25 to 200 mm.

B For Cost-Sensitive Applications

B Modular System M-403, M-404, M-413, M-414

B Preloaded Precision Leadscrew

B Travel Range 25 to 200 mm

B Min. Incremental Motion 0.2 pm

B Resolution to 0.017 pm

B Stress-Relieved Aluminum Base for Highest Stability

The optimum choice from a
modular system of high-value,
low-cost components makes
the M-403 family of linear
stages very attractive and eco-
nomical. These stages are
lead-screw-driven and provide
a minimum incremental motion
to 0.2 ym. They are designed
with a precision-machined,
high-density, stress-relieved
aluminum base for exceptional
stability and minimum weight.
M-403 stages are available
with travel ranges from 25 mm
to 200 mm.

Application Examples

B Quality control

M Semiconductor test
equipment

H Precision automation
B Metrology
W Data storage test

B Research & development

N

High Load and Maintenance
Free

All models of the M-403 family
are equipped with high-preci-
sion linear guiding rails and
recirculating ball bearings.
Their high load capacity allows
them to carry up to 20 kg and
to push/pull up to 50 N. The
recirculating ball bearings are
maintenance free and immune
to the cage migration which
can plague crossed roller bear-
ings.

Three Motor Drives

The top-of-the-line M-403.xPD

versions feature the high-per-

formance ActiveDrive™ sys-
tem. This design, developed by

Pl, has a high-efficiency PWM

servo-amplifier mounted side

by side with the DC-Motor and
offers several advantages:

B Increased efficiency, by eli-
minating power losses bet-
ween the amplifier and
motor

B Reduced cost of ownership
and improved reliability,

because no external driver
is required

B Elimination of PWM
amplifier noise radiation, by
mounting the amplifier and
motor together in a single,
electrically shielded case

The M-403.xDG models are
equipped with a DC-Motor with
zero-backlash gearhead and a
shaft-mounted optical encoder,
providing a minimum incre-
mental motion of 0.2 ym.

The M-403.x2S models feature
a direct-drive, 2-phase stepper
motor, providing a resolution
of 0.1 ym per step and very
smooth operation.

Direction-Sensing Origin
Switch

Integrated, high-precision, non-
contact Hall-effect origin and
limit switches with direction
sensing on the origin switch
protect your equipment and
increase versatility in automa-
tion applications.

Low Cost of Ownership

The combination of these
stages with the networkable,
single channel C-862 Mercury™
controller offers high perform-
ance for a very competitive
price in both single and multi-
axis configurations.

Ordering Information

M-403.1PD

Linear Translation Stage, 80 mm
Wide, 25 mm Travel Range,
DC-Motor/ActiveDrive™

M-403.1DG

Linear Translation Stage, 80 mm
Wide, 25 mm Travel Range,
DC-Motor

M-403.12S

Linear Translation Stage, 80 mm
Wide, 25 mm Travel Range,
Stepper Motor

M-403.2PD

Linear Translation Stage, 80 mm
Wide, 50 mm Travel Range,
DC-Motor/ActiveDrive™

M-403.2DG

Linear Translation Stage, 80 mm
Wide, 50 mm Travel Range,
DC-Motor

M-403.22S

Linear Translation Stage, 80 mm
Wide, 50 mm Travel Range,
Stepper Motor

M-403.4PD

Linear Translation Stage, 80 mm
Wide, 100 mm Travel Range,
DC-Motor/ActiveDrive™

M-403.4DG

Linear Translation Stage, 80 mm
Wide, 100 mm Travel Range,
DC-Motor

M-403.42S

Linear Translation Stage, 80 mm
Wide, 100 mm Travel Range,
Stepper Motor

M-403.6PD

Linear Translation Stage, 80 mm
Wide, 150 mm Travel Range,
DC-Motor/ActiveDrive™

M-403.6DG

Linear Translation Stage, 80 mm
Wide, 150 mm Travel Range,
DC-Motor

M-403.62S

Linear Translation Stage, 80 mm
Wide, 150 mm Travel Range,
Stepper Motor

M-403.8PD

Linear Translation Stage, 80 mm
Wide, 200 mm Travel Range,
DC-Motor/ActiveDrive™

M-403.8DG

Linear Translation Stage, 80 mm
Wide, 200 mm Travel Range,
DC-Motor

M-403.82S

Linear Translation Stage, 80 mm
Wide, 200 mm Travel Range,
Stepper Motor
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M-404

High-Precision Ball-Screw-Driven Translation Stages with Stepper and DC-Motors

M-404 linear stage versions (from front to back):

the M-403.1PD, M-403.2PD, M-403.4PD,

M-403.6PD and M-403.8PD provide travel ranges

B High-Precision Components

from 25 to 200 mm.

B Modular System M-403, M-404, M-413, M-414
H Recirculating Ball Screw Provides High Speed & Long Lifetime

H Travel Range 25 to 200 mm

B Min. Incremental Motion 0.1 pm

B Resolution to 0.012 pm

B Stress-Relieved Aluminum Base for Highest Stability

The modular M-404 family of
linear stages provides high-
performance at a very attrac-
tive price. The integrated low-
friction ball-screws combine
high duty-cycles and velocities
with minimum incremental
motion of 0.1 pm. These stages
are designed with a precision-
machined, high-density, stress-
relieved aluminum base for
exceptional stability and mini-
mum weight. Travel ranges
from 25 mm to 200 mm are
available.

High Load and Maintenance
Free

All models of the M-404 family
are equipped with high-preci-

Application Examples

W Quality control

B Semiconductor test
equipment

H Precision automation
B Metrology
M Data storage test

M Research & development

£

sion linear guiding rails and
recirculating ball bearings.
Their high load capacity allows
them to carry up to 20 kg and
to push/pull up to 50 N. The
recirculating ball bearings are
maintenance free and immune
to the cage migration which
can plague crossed roller
bearings.

Three Motor Drives

The top-of-the-line M-404.xPD

versions feature the high-per-

formance ActiveDrive™ sys-
tem. This design, developed by

Pl, has a high-efficiency PWM

servo-amplifier mounted side

by side with the DC-Motor and
offers several advantages:

B Increased efficiency, by
eliminating power losses
between the amplifier and
motor

B Reduced cost of ownership
and improved reliability,
because no external driver
is required

B Elimination of PWM
amplifier noise radiation, by
mounting the amplifier and
motor together in a single,
electrically shielded case

The M-404.xDG models are
equipped with a DC-Motor with
zero-backlash gearhead and a
shaft-mounted optical encoder,
providing a minimum incre-
mental motion of 0.1 pm.

The M-404.x2S models feature
a direct-drive, 2-phase stepper
motor with zero vibration, pro-
viding a resolution of 0.1 pm
steps.

Direction-Sensing Origin
Switch

Integrated, high-precision, non-
contact Hall-effect origin and
limit switches with direction
sensing on the origin switch
protect your equipment and
increase versatility in automa-
tion applications.

Low Cost of Ownership

These Pl stages are especially
cost effective in high perform-
ance, high-duty-cycle applica-
tions, when combined with the
with the networkable C-862
Mercury™ controller.

Ordering Information

M-404.1PD

Precision-Linear Stage, 80 mm
Wide, 25 mm Travel Range,
ActiveDrive™

M-404.1DG

Precision-Linear Stage, 80 mm
Wide, 25 mm Travel Range,
DC-Motor

M-404.12S

Precision-Linear Stage, 80 mm
Wide, 25 mm Travel Range,
Stepper Motor

M-404.2PD

Precision-Linear Stage, 80 mm
Wide, 50 mm Travel Range,
ActiveDrive™

M-404.2DG

Precision-Linear Stage, 80 mm
Wide, 50 mm Travel Range,
DC-Motor

M-404.22S

Precision-Linear Stage, 80 mm
Wide, 50 mm Travel Range,
Stepper Motor

M-404.4PD

Precision-Linear Stage, 80 mm
Wide, 100 mm Travel Range,
ActiveDrive™

M-404.4DG

Precision-Linear Stage, 80 mm
Wide, 100 mm Travel Range,
DC-Motor

M-404.42S

Precision-Linear Stage, 80 mm
Wide, 100 mm Travel Range,
Stepper Motor

M-404.6PD

Precision-Linear Stage, 80 mm
Wide, 150 mm Travel Range,
ActiveDrive™

M-404.6DG

Precision-Linear Stage, 80 mm
Wide, 150 mm Travel Range,
DC-Motor

M-404.62S

Precision-Linear Stage, 80 mm
Wide, 150 mm Travel Range,
Stepper Motor

M-404.8PD

Precision-Linear Stage, 80 mm
Wide, 200 mm Travel Range,
ActiveDrive™

M-404.8DG

Precision-Linear Stage, 80 mm
Wide, 200 mm Travel Range,
DC-Motor

M-404.82S

Precision-Linear Stage, 80 mm
Wide, 200 mm Travel Range,
Stepper Motor
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Technical Data

Models

Active Axes

Motion and positioning
Travel range

Integrated sensor
Sensor resolution
Design resolution

Min. incremental motion
Backlash

Unidirectional repeatability
Pitch

Yaw

Max. velocity

Origin repeatability
Mechanical properties
Spindle pitch

Gear ratio

Motor resolution
Stiffness in motion direction
Load

Push-/Pullforce

Self inhibitance

Lateral force

Drive Properties

Drive type

Operating voltage

Electrical power
Miscellaneous

Operating temperature range
Material

Mass

Cable length

Connector

Recommended controller/driver

Models

Active Axes

Motion and positioning
Travel range

Integrated sensor
Sensor resolution
Design resolution

Min. incremental motion
Backlash

Unidirectional repeatability
Pitch

Yaw

Max. velocity

Origin repeatability
Mechanical properties
Spindle pitch

Gear ratio

Motor resolution
Stiffness in motion direction
Load

Push-/Pullforce

Self inhibitance

Lateral force

Drive Properties

Drive type

Operating voltage

Electrical power
Miscellaneous

Operating temperature range
Material

Mass

Cable length

Connector

Recommended controller/driver

* Max. recommendet velocity

6

M-403.1PD
X

25

Rotary encoder
4000

0.25

0.25

1

1

200

200

10*

3500
200
50
50
100

DC-Motor,
ActiveDrive™

24
26

-20 to +65

Al (black anodized)
1.7

3

Sub-D 15 (m)
C-843; C-862

M-404.1PD
X

25
Rotary encoder
4000
0.25
0.25
0.5
0.5
75
75
50

7

3500
200
50
40
100

DC-Motor,
ActiveDrive™

24
26

-20 to +65

Al (black anodized)
1.8

3

Sub-D 15 (m)
C-843; C-862

M-403.1DG
X

25
Rotary encoder
2000
0.0175
0.2

6

1

200
200
25

1

28.444

3500
200
50
50
100

DC-Motor,
gearhead

0-12
2.5

-20 to +65

Al (black anodized)
1.7

3

Sub-D 15 (m)
C-843; C-862

M-404.1DG
X

25
Rotary encoder
2000
0.0116
0.1

2

1

75

75

1.5

7

1
42.92063

3500
200
50
50
100

DC-Motor,
gearhead

0-12
25

-20 to +65

Al (black anodized)
1.8

3

Sub-D 15 (m)
C-843; C-862

M-403.128
X

25

0.1
0.2

200
200

10000%*
3500
200

50

50

100

2-phase
stepper-motor

24

-20 to +65

Al (black anodized)
1.7

3

Sub-D 15 (m)
C-630; C-600

M-404.128
X

25

0.1
0.2

75
75

10000**
3500
200

50

50

100

2-phase
stepper-motor

24

-20 to +65

Al (black anodized)
1.8

3

Sub-D 15 (m)
C-630; C-600

** 2-phase stepper; 10,000 microsteps with C-600/C-630 controller

M-403.2PD
X

50

Rotary encoder
4000

0.25

0.25

1

1

200

200

10*

3500
200
50
50
100

DC-Motor,
ActiveDrive™

24
26

-20 to +65

Al (black anodized)
1.8

3

Sub-D 15 (m)
C-843; C-862

M-404.2PD
X

50
Rotary encoder
4000
0.25
0.25
0.5
0.5
75
75
50

1

3500
200
50
40
100

DC-Motor,
ActiveDrive™

24
26

-20 to +65

Al (black anodized)
1.9

3

Sub-D 15 (m)
C-843; C-862

M-403.2DG
X

50
Rotary encoder
2000
0.0175
0.2

6

1

200
200
25

1

28.444

3500
200
50
50
100

DC-Motor,
gearhead

0-12
2.5

-20 to +65

Al (black anodized)
1.8

3

Sub-D 15 (m)
C-843; C-862

M-404.2DG
X

50
Rotary encoder
2000
0.0116
0.1

2

1

75

75

1.5

]

1
42.92063

3500
200
50
50
100

DC-Motor,
gearhead

0-12
25

-20 to +65

Al (black anodized)
1.9

3

Sub-D 15 (m)
C-843; C-862

M-403.228
X

50

0.1
0.2

200
200

10000%*
3500
200

50

50

100

2-phase
stepper-motor

24

-20 to +65

Al (black anodized)
1.8

3

Sub-D 15 (m)
C-630; C-600

M-404.228
X

50

0.1
0.2

75
75

10000%*
3500
200

50

50

100

2-phase
stepper-motor

24

-20 to +65

Al (black anodized)
1.9

3

Sub-D 15 (m)
C-630; C-600

M-403.4PD
X

100

Rotary encoder
4000

0.25

0.25

1

1

200

200

10*

3500
200
50
50
100

DC-Motor,
ActiveDrive™

24
26

-20 to +65

Al (black anodized)
2

3

Sub-D 15 (m)
C-843; C-862

M-404.4PD
X

100
Rotary encoder
4000
0.25
0.25
0.5
0.5
75
75
50

1

3500
200
50
40
100

DC-Motor,
ActiveDrive™

24
26

-20 to +65

Al (black anodized)
2.2

3

Sub-D 15 (m)
C-843; C-862

M-403.4DG
X

100
Rotary encoder
2000
0.0175
0.2

6

1

200
200
25

1

28.444

3500
200
50
50
100

DC-Motor,
gearhead

0-12
2.5

-20 to +65

Al (black anodized)
2

3

Sub-D 15 (m)
C-843; C-862

M-404.4DG
X

100
Rotary encoder
2000
0.0116
0.1

2

1

75

75

JIE5)

1

1
42.92063

3500
200
50
50
100

DC-Motor,
gearhead

0-12
25

-20 to +65

Al (black anodized)
2.2

3

Sub-D 15 (m)
C-843; C-862
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M-403.428

100

0.1
0.2

200
200

10000%*
3500
200

50

50

100

2-phase
stepper-motor

24

-20 to +65

Al (black anodized)
2

3

Sub-D 15 (m)
C-630; C-600

M-404.428
X

100

0.1
0.2

75
75

10000**
3500
200

50

50

100

2-phase
stepper-motor

24

-20 to +65

Al (black anodized)
2.2

3

Sub-D 15 (m)
C-630; C-600

M-403.6PD
X

150

Rotary encoder
4000

0.25

0.25

1

1

200

200

10*

3500
200
50
50
100

DC-Motor,
ActiveDrive™

24
26

-20 to +65

Al (black anodized)
2.2

3

Sub-D 15 (m)
C-843; C-862

M-404.6PD
X

150
Rotary encoder
4000
0.25
0.25
0.5
0.5
75
75
50

7

3500
200
50
40
100

DC-Motor,
ActiveDrive™

24
26

-20 to +65

Al (black anodized)
23

3

Sub-D 15 (m)
C-843; C-862

M-403.6DG
X

150
Rotary encoder
2000
0.0175
0.2

6

1

200
200
25

1

28.444

3500
200
50
50
100

DC-Motor,
gearhead

0-12
2.5

-20 to +65

Al (black anodized)
2.2

3

Sub-D 15 (m)
C-843; C-862

M-404.6DG
X

150
Rotary encoder
2000
0.0116
0.1

2

1

75

75

1.5

7

1
42.92063

3500
200
50
50
100

DC-Motor,
gearhead

0-12
25

-20 to +65

Al (black anodized)
23

3

Sub-D 15 (m)
C-843; C-862

M-403.62S
X

150

0.1
0.2

200
200

10000%*
3500
200

50

50

100

2-phase
stepper-motor

24

-20 to +65

Al (black anodized)
2.2

3

Sub-D 15 (m)
C-630; C-600

M-404.62S
X

150

0.1
0.2

75
75

10000**
3500
200

50

50

100

2-phase
stepper-motor

24

-20 to +65

Al (black anodized)
23

3

Sub-D 15 (m)
C-630; C-600

M-403.8PD
X

200

Rotary encoder
4000

0.25

0.25

1

1

200

200

10*

3500
200
50
50
100

DC-Motor,
ActiveDrive™

24
26

-20 to +65

Al (black anodized)
25

3

Sub-D 15 (m)
C-843; C-862

M-404.8PD
X

200
Rotary encoder
4000
0.25
0.25
0.5
0.5
75
75
50

7

3500
200
50
40
100

DC-Motor,
ActiveDrive™

24
26

-20 to +65

Al (black anodized)
2.6

3

Sub-D 15 (m)
C-843; C-862

Piezo - Nano
M-403.8DG M-403.82S
X X
200 200

Rotary encoder
2000

0.0175

0.2

6

1

200

200

25

1

28.444

3500
200
50
50
100

DC-Motor,
gearhead

0-12
2.5

-20 to +65

Al (black anodized)
25

3

Sub-D 15 (m)
C-843; C-862

M-404.8DG
X

200
Rotary encoder
2000
0.0116
0.1

2

1

75

75

1.5

1

1
42.92063

3500
200
50
50
100

DC-Motor,
gearhead

0-12
25

-20 to +65

Al (black anodized)
2.6

3

Sub-D 15 (m)
C-843; C-862

0.1
0.2

200
200

10000%*
3500
200

50

50

100

2-phase
stepper-motor

24

-20 to +65

Al (black anodized)
25

3

Sub-D 15 (m)
C-630; C-600

M-404.828
X

200

0.1
0.2

75
75

10000%*
3500
200

50

50

100

2-phase
stepper-motor

24

-20 to +65

Al (black anodized)
2.6

3

Sub-D 15 (m)
C-630; C-600

Positioning

Units
mm

pm
pm

um
prad
prad
mm/s
pm

mm/rev.
Steps/rev.
N/mm

N

N
N
N

<

Units

pm
pm
pm

prad
prad
mm/s
pm

mm/rev.
Steps/rev.
N/mm

N

N
N
N

<

kg

Tolerance

typ.
typ.
typ.
typ.
typ., over 100 mm
typ., over 100 mm

typ.

nominal

+5 %
+10 mm

Tolerance

typ.
typ.
typ.
typ.
typ., over 100 mm
typ., over 100 mm

+20 %

+20 %

nominal

+5 %
+10 mm
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M-413

High-Load Leadscrew-Driven Translation Stages with Stepper and DC-Motors

M-413.2PD high-load linear stage with 200 mm travel range.

B For Cost-Sensitive Applications

B Modular System M-403, M-404, M-413, M-414

B Preloaded Precision Leadscrew

B Travel Range 100 to 300 mm

B Min. Incremental Motion 0.2 pm

B Resolution to 0.017 pm

B Stress-Relieved Aluminum Base for Highest Stability

The optimum choice from a
modular system of high-value,
low-cost components makes
the M-413 family of linear
stages very attractive and eco-
nomical. These stages are
lead-screw-driven and provide
a minimum incremental motion
to 0.2 ym. They are designed
with a precision-machined,
high-density, stress-relieved
aluminum base for exceptional
stability and minimum weight.
M-413 stages are available
with travel ranges from 100
mm to 300 mm.

Application Examples

M Quality control

B Semiconductor test
equipment

B Precision automation
H Metrology
H Data storage test

M Research & development

)

High Load and Maintenance
Free

All models of the M-413 family
are equipped with high-preci-
sion linear guiding rails and
recirculating ball bearings.
Their high load capacity allows
them to carry up to 50 kg and
to push/pull up to 50 N. The
recirculating ball bearings are
maintenance free and immune
to the cage migration which
can plague crossed roller
bearings.

Three Motor Drives

The top-of-the-line M-413.xPD

versions feature the high-per-

formance ActiveDrive™ sys-
tem. This design, developed by

Pl, has a high-efficiency PWM

servo-amplifier mounted side

by side with the DC-Motor and
offers several advantages:

B Increased efficiency, by
eliminating power losses
between the amplifier and
motor

B Reduced cost of ownership
and improved reliability,

Ordering Information

M-413.1PD

Linear Translation Stage, 120 mm
Wide, 100 mm Travel Range,
ActiveDrive™

M-413.1DG

Linear Translation Stage, 120 mm
Wide, 100 mm Travel Range,
DC-Motor

M-413.12S

Linear Translation Stage, 120 mm
Wide, 100 mm Travel Range,
Stepper Motor

M-413.2PD

Linear Translation Stage, 120 mm
Wide, 200 mm Travel Range,
ActiveDrive™

M-413.2DG

Linear Translation Stage, 120 mm
Wide, 200 mm Travel Range,
DC-Motor

M-413.22S

Linear Translation Stage, 120 mm
Wide, 200 mm Travel Range,
Stepper Motor

M-413.3PD

Linear Translation Stage, 120 mm
Wide, 300 mm Travel Range,
ActiveDrive™

M-413.3DG

Linear Translation Stage, 120 mm
Wide, 300 mm Travel Range,
DC-Motor

M-413.32S

Linear Translation Stage, 120 mm
Wide, 300 mm Travel Range,
Stepper Motor

because no external driver
is required

B Elimination of PWM
amplifier noise radiation, by
mounting the amplifier and
motor together in a single,
electrically shielded case

The M-413.xDG models are
equipped with a DC-Motor with
zero-backlash gearhead and a
shaft-mounted optical encoder,
providing a minimum incre-
mental motion of 0.2 ym.

The M-413.x2S models feature
a direct-drive, 2-phase stepper
motor with zero vibration, pro-
viding a resolution of 0.1 pm

per step and very smooth oper-
ation.

Direction-Sensing Origin
Switch

Integrated, high-precision, non-
contact Hall-effect origin and
limit switches with direction
sensing on the origin switch
protect your equipment and
increase versatility in automa-
tion applications.

Low Cost of Ownership

The combination of these
stages with the networkable,
single channel C-862 Mercury™
controller offers high perform-
ance for a very competitive
price in both single and multi-
axis configurations.

Technical Data

Models M-413.1PD
Active Axes X

Motion and positioning

Travel range 100

Integrated sensor

Sensor resolution 4000
Design resolution 0.25
Min. incremental motion 0.25
Backlash 2
Unidirectional repeatability 1
Pitch 300
Yaw 300
Max. velocity 10%
Origin repeatability 1
Mechanical properties
Spindle pitch 1
Gear ratio
Motor resolution
Stiffness in motion direction 6000
Load 500
Push-/Pullforce 50
Self inhibitance 50
Lateral force 200
Drive Properties
Drive type DC-Motor,
ActiveDrive™
Operating voltage 24
Electrical power 42
Miscellaneous
Operating temperature range -20 to +65
Material Al
(black anodized)
Mass
Cable length 3
Connector Sub-D 15 (m)
Recommended controller/driver  C-843; C-862

* Max. recommendet velocity

Rotary encoder
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Profile comparison between
M-403/M-404 (left side) and
M-413/M-414, which was
designed for higher load and
travel ranges.
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M-413.1xx | M-413.2xx | M-413.3xx M-403
MaR A 255 355 455
MaR B 65 115 165
MaB C 59,5 109,56 159,56
MaG D 54 (+b0) | 104 (+100) | 154 (x150)
MaR E 40 90 140
M-413.xPD | M-413.xDG | M-413.x2§
Mal F 120 122 90
. . . Mal G 59,5 56 59,5
Dimensions of the M-413 linear stages. especially cost-effective versions.
M-413.1DG M-413.128 M-413.2PD M-413.2DG M-413.228 M-413.3PD M-413.3DG
X X X X X X X
100 100 200 200 200 300 300
Rotary encoder Rotary encoder Rotary encoder Rotary encoder Rotary encoder
2000 4000 2000 4000 2000
0.0175 0.1 0.25 0.0175 0.1 0.25 0.0175
0.2 0.2 0.25 0.2 0.2 0.25 0.2
6 2 2 6 2 2 6
1 1 1 1 1 1 1
300 300 300 300 300 300 300
300 300 300 300 300 300 300
25 B 10* 25 B 10* 25
1 1 1 1 1 1 1
1 1 1 1 1 1 1
28.444 28.444 28.444
10000** 10000**
6000 6000 6000 6000 6000 6000 6000
500 500 500 500 500 500 500
50 50 50 50 50 50 100
50 50 50 50 50 50 100
200 200 200 200 200 200 200
DC-Motor, 2-phase DC-Motor, DC-Motor, 2-phase DC-Motor, DC-Motor,
gearhead stepper-motor ActiveDrive™ gearhead stepper-motor ActiveDrive™ gearhead
0-12 24 24 0-12 24 24 0-12
3.6 0 42 3.6 0 42 3.6
-20 to +65 -20 to +65 -20 to +65 -20 to +65 -20 to +65 -20 to +65 -20 to +65
Al Al Al Al Al
(black anodized) (black anodized) (black anodized) (black anodized) (black anodized) (black anodized) (black anodized)
5.4 5.2 5.4
3 3 3 3 3 3 3
Sub-D 15 (m) Sub-D 15 (m) Sub-D 15 (m) Sub-D 15 (m) Sub-D 15 (m) Sub-D 15 (m) Sub-D 15 (m)
C-843; C-862 C-630; C-600 C-843; C-862 C-843; C-862 C-630; C-600 C-843; C-862 C-843; C-862

** 2-phase stepper; 10,000 microsteps with C-600/C-630 controller

M-413.328 Units Tolerance
X
300 mm
0.1 pm typ.
0.2 pm typ.
2 pum typ.
1 um typ.
300 prad typ., over 100 mm
300 prad typ., over 100 mm
3 mm/s
1 pm +20 %
1 mm/rev.
10000%* Steps/rev.
6000 N/mm +20 %
500 N Max.
100 N Max.
100 N Min.
200 N Max
2-phase
stepper-motor
24 Vv
0 w nominal
-20 to +65 °c
Al
(black anodized)
kg +5 %
3 m +10 mm
Sub-D 15 (m)
C-630; C-600

Travel and Load

M-403 to M-414 product portfolio. The M-403/M-413 series provide
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M-4a14

High-Load Ball-Screw-Driven Precision-Translation Stages with Stepper and DC-Motors

M-414.2PD High load linear stage with 200 travel range.

H High-Precision Components

B Modular System M-403, M-404, M-413, M-414
M Recirculating Ball Screw Provides High Speed & Long Lifetime

B Travel Range 100 to 300 mm

B Min. Incremental Motion 0.2 pm

B Resolution to 0.023 pm

H Stress-Relieved Aluminum Base for Highest Stability

The modular M-414 family of
linear stages provides high-
performance at a very attrac-
tive price. The integrated low-
friction ball-screws combine
high duty-cycles and velocities
with  minimum incremental
motion of 0.2 pm. These stages
are designed with a precision-
machined, high-density, stress-
relieved aluminum base for
exceptional stability. M-414 are
available with travel ranges
from 100 mm to 300 mm.

High Load and Maintenance Free

All models of the M-414 family
are equipped with high-preci-
sion linear guiding rails and
recirculating ball bearings.

Application Examples

B Quality control

B Semiconductor test
equipment

M Precision automation
B Metrology
M Data storage test

B Research & development

Their high load capacity allows
them to carry up to 50 kg and
to push/pull up to 50 N. The
recirculating ball bearings are
maintenance free and immune
to the cage migration which
can plague crossed roller
bearings.

Three Motor Drives

The top-of-the-line M-414.xPD
versions feature the high-per-
formance ActiveDrive™ sys-
tem. This design, developed by
Pl, has a high-efficiency PWM
servo-amplifier mounted side
by side with the DC-Motor and
offers several advantages:

B Increased efficiency, by
eliminating power losses
between the amplifier and
motor

B Reduced cost of ownership
and improved reliability,
because no external driver
is required

B Elimination of PWM
amplifier noise radiation, by
mounting the amplifier and
motor together in a single,
electrically shielded case

Ordering Information

M-414.1PD

Precision-Linear Stage, 120 mm
Wide, 100 mm Travel Range,
ActiveDrive™

M-414.1DG

Precision-Linear Stage, 120 mm
Wide, 100 mm Travel Range,
DC-Motor

M-414.12S

Precision-Linear Stage, 120 mm
Wide, 100 mm Travel Range,
Stepper Motor

M-414.2PD

Precision-Linear Stage, 120 mm
Wide, 200 mm Travel Range,
ActiveDrive™

M-414.2DG

Precision-Linear Stage, 120 mm
Wide, 200 mm Travel Range,
DC-Motor

M-414.22S

Precision-Linear Stage, 120 mm
Wide, 200 mm Travel Range,
Stepper Motor

M-414.3PD

Precision-Linear Stage, 120 mm
Wide, 300 mm Travel Range,
ActiveDrive™

M-414.3DG

Precision-Linear Stage, 120 mm
Wide, 300 mm Travel Range,
DC-Motor

M-414.32S

Precision-Linear Stage, 120 mm
Wide, 300 mm Travel Range,
Stepper Motor

The M-414.xDG models are
equipped with a DC-Motor with
zero-backlash gearhead and a
shaft-mounted optical encoder,
providing a minimum incre-
mental motion of 0.2 ym.

The M-414.x2S models feature
a direct-drive, 2-phase stepper
motor with zero vibration, pro-
viding a resolution of 0.1 pm
steps.

Direction-Sensing Origin
Switch

Integrated, high-precision,
non-contact Hall-effect origin
and limit switches with direc-
tion sensing on the origin
switch protect your equipment

and increase versatility in
automation applications.

Low Cost of Ownership

These Pl stages are especially
cost effective in high perform-
ance, high-duty-cycle applica-
tions, when combined with the
with the networkable C-862
Mercury™ controller.

Technical Data

Models M-414.1PD
Active Axes X

Motion and positioning

Travel range 100

Integrated sensor

Sensor resolution 4000
Design resolution 0.5
Min. incremental motion 0.25
Backlash 0.5
Unidirectional repeatability 0.5
Pitch 100
Yaw 100
Max. velocity 100
Origin repeatability 1
Mechanical properties
Spindle pitch 2
Gear ratio
Motor resolution
Stiffness in motion direction 6000
Load 500
Push-/Pullforce 50
Self inhibitance 50
Lateral force 200
Drive Properties
Drive type DC-Motor,

ActiveDrive™
Operating voltage 24
Electrical power 42
Miscellaneous
Operating temperature range -20 to +65
Material Al

(black anodized)
Mass
Cable length 3
Connector Sub-D 15 (m)
Recommended controller/driver ~ C-843; C-862

* Max. recommendet velocity

Rotary encoder
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M-414.1PD | M-414.1DG | M-414.128 v e g s e e N w5 =
Mafl A 375 388 345 b
MaB B 120 133 90 Dimensions of the The guiding accuracy of the M-414—200 mm of travel shown Index
Ma C 59,5 56 59,5 M-414 linear stage series. here—is better than 15 arcseconds (75 prad).
M-414.1DG M-414.128 M-414.2PD M-414.2DG M-414.228 M-414.3PD M-414.3DG M-414.328 Units Tolerance
X X X X X X X X
100 100 200 200 200 300 300 300 mm
Rotary encoder Rotary encoder Rotary encoder Rotary encoder Rotary encoder
2000 4000 2000 4000 2000
0.0232 0.2 0.25 0.0175 0.1 0.25 0.0175 0.1 pym typ.
0.1 0.2 0.25 0.1 0.2 0.25 0.1 0.2 pym typ.
4 2 2 6 2 2 6 2 pm typ.
1 1 0.5 1 1 0.5 1 1 pum typ.
100 100 100 100 100 100 100 100 prad typ., over 100 mm
100 100 100 100 100 100 100 100 prad typ., over 100 mm
3 6 100 3 6 100 3 6 mm/s
1 1 1 1 1 1 1 1 pum +20 %
2 2 2 2 2 2 2 2 mm/rev.
42.9206 42.9206 42.9206
10000%* 10000** 10000%** Steps/rev.
6000 6000 6000 6000 6000 6000 6000 6000 N/mm 220 %
500 500 500 500 500 500 500 500 N Max.
50 50 50 50 50 50 100 100 N Max.
50 50 50 50 50 50 100 100 N Min.
200 200 200 200 200 200 200 200 N Max.
DC-Motor, 2-phase DC-Motor, DC-Motor, 2-phase DC-Motor, DC-Motor, 2-phase
gearhead stepper-motor ActiveDrive™ gearhead stepper-motor ActiveDrive™ gearhead stepper-motor
0-12 24 24 0-12 24 24 0-12 24 \%
3.6 0 42 3.6 0 42 3.6 0 w nominal
-20 to +65 -20 to +65 -20 to +65 -20 to +65 -20 to +65 -20 to +65 -20 to +65 -20 to +65 C
Al Al Al Al Al Al
(black anodized)  (black anodized) (black anodized)  (black anodized) (black anodized)  (black anodized) (black anodized) (black anodized)
5.4 5.2 5.4 kg +%
3 3 3 3 3 3 3 3 m +10 mm
Sub-D 15 (m) Sub-D 15 (m) Sub-D 15 (m) Sub-D 15 (m) Sub-D 15 (m) Sub-D 15 (m) Sub-D 15 (m) Sub-D 15 (m)
C-843; C-862 C-630; C-600 C-843; C-862 C-843; C-862 C-630; C-600 C-843; C-862 C-843; C-862 C-630; C-600

** 2-phase stepper; 10,000 microsteps with C-600/C-630 controller
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GERMANY
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Physik Instrumente (PI)
GmbH & Co. KG
Auf der Romerstr. 1

D-76228 Karlsruhe/Palmbach

Tel: +49 (721) 4846-0
Fax: +49 (721) 4846-100
info@pi.ws - www.pi.ws

Subsidiaries
USA (East) & CANADA

Pl Ceramic GmbH
Lindenstr.

D-07589 Lederhose

Tel: +49 (36604) 882-0
Fax: +49 (36604) 882-25
info@piceramic.de
www.piceramic.de

USA (West) & MEXICO

Pl (Physik Instrumente) L.P.

16 Albert St.

Auburn, MA 01501
Tel: +1 (508) 832 3456
Fax: +1 (508) 832 0506
info@pi-usa.us
WWW.pi-usa.us

JAPAN

Pl (Physik Instrumente) L.P.
5420 Trabuco Rd., Suite 100

Irvine, CA 92620

Tel: +1(949) 679 9191
Fax: +1 (949) 679 9292
info@pi-usa.us
WWW.pi-usa.us

Pl Japan Co., Ltd.
Akebono-cho 2-38-5
Tachikawa-shi
J-Tokyo 190

Tel: +81 (42) 526 7300
Fax: +81 (42) 526 7301
info@pi-japan.jp
www.pi-japan.jp

CHINA

Pl Japan Co., Ltd.

Hanahara Dai-ni-Building, #703

4-11-27 Nishinakajima,
Yodogawa-ku, Osaka-shi
J-Osaka 532

Tel: +81 (6) 6304 5605
Fax: +81 (6) 6304 5606
info@pi-japan.jp
www.pi-japan.jp

GREAT BRITAIN

Physik Instrumente

(Pl Shanghai) Co., Ltd.
Longdong Avenue 3000
201203 Shanghai, China
Tel: +86 (21) 687 900 08
Fax: +86 (21) 687 900 98
info@pi-shanghai.cn
www.pi-china.cn

Lambda Photometrics Ltd.

Lambda House
Batford Mill

GB-Harpenden, Hertfordshire

AL5 5BZ

Tel: +44 (1582) 764 334
Fax: +44 (1582) 712 084
pi@lambdaphoto.co.uk
www.lambdaphoto.co.uk

FRANCE ITALY
Polytec PI/RMVIP S.A. Physik Instrumente (PI) S.r.I.
32 rue Delizy Via G. Marconi, 28

F-93694 Pantin Cedex
Tel: +33 (1) 481 039 30
Fax: +33 (1) 481 008 03
pi.phot@polytec-pi.fr
www.polytec-pi.fr

1-20091 Bresso (M)

Tel: +39 (02) 665 011 01
Fax: +39 (02) 665 014 56
info@pionline.it
www.pionline.it
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