
MFA Series
M I N I A T U R E  L I N E A R  S T A G E S

Designed for space-limited applications and compact multi-axis assemblies, MFA Series
linear stages supply very high resolution, single-axis translation in a low-cost, motorized
package. Typical applications for this stage are fiber optic alignment, laser diode research,
bio-medical applications and inspection systems.

MFA linear stages are available in two versions: The MFA-CC with a DC-motor, features
an integrated gear-box and a motormounted high resolution 2,048 cts/rev rotary encoder.
The highresolution position feedback and low-friction mechanical design ensures ultra-
smooth motion with 100 nm sensitivity. The DC motor supplies an optimized output torque
that permits the use of a lower ratio step-down gear allowing for faster motion with
higher reliability and lower backlash. Hence, the MFA-CC is the recommended choice for
applications that require small incremental motion with high dynamic speed range and
good repeatability. The MFA-PP and MFA-PPD stepper motor versions are more economical
solutions for less demanding applications.

Travel limit switches prevent bearing damage from accidental over-travel.

MFA stages feature an all-steel construction that provides a higher stiffness-to-weight
ratio and lower thermal expansion compared to aluminum designs. The result is superior
performance in a smaller footprint. The smooth motion of the MFA linear stages is further
accentuated by Newport's proprietary double-row linear ball bearing design with bearing
ways that are directly machined into the structural frame of the stage. Compared to other
solutions that use commercial bearings, MFA linear stages have a higher load capacity
and stiffness with low pitch and yaw errors.

Another benefit of Newport's integrated bearing ways is the availability of 4 widely
spaced mounting holes for base mounting and XY-assemblies. This provides better stress
distribution and allows for more rigid multi-axis combinations than other designs that
provide only line contact with 2 mounting holes.

F o r  M o t i o n ,  T h i n k  N e w p o r t ™

Design Details

• 25 mm travel in a low-cost and compact design

• All-steel construction provides exceptional load
capacity and stiffness

• Precision-ground, double-row linear ball bearings
ensure ultra-smooth and accurate linear travel

• High-resolution, encoder feedback enables ultra-smooth
motion with 100 nm sensitivity

• Vacuum-compatible versions to 10-6 hPa

Base Material Stainless steel
Bearings Double row linear ball bearings
Drive Mechanism Backlash compensated leadscrew
Feedback MFA-CC: Motor mounted rotary encoder; 2,048 cts/rev

MFA-PP: None
Limit Switches Optical switches
Origin Uses motor side limit for homing, typically <5 mm

repeatability
Cable (m) 3 (included)
Vacuum Compatibility Vacuum compatible versions are available up to 10-6 hPa

using DC motor (MFA-CCV6).
Maximum load, speed and acceleration are halved.

                                                                                     MFA-PP                      MFA-CC
                                                                                and MFA-PPD
Travel Range [in. (mm)]                                                                    1 (25)
Minimum Incremental Motion, Linear (µm)                      0.1                                0.1
Uni-directional Repeatability, guaranteed (µm)                0.5                                0.3
Bi-directional Repeatability, guaranteed (1) (2) (µm)    1.5 or ±0.75                 1.5 or ±0.75
On-Axis Accuracy, guaranteed (1) (µm)                                            6 or ±3
Maximum Speed (mm/s)                                           0.3 (MFA-PP)                        2.5
                                                                                 1.0 (MFA-PPD)
Pitch, guaranteed (1) (µrad) (3)                                                       200 or ±100
Yaw, guaranteed (1) (µrad) (3)                                                          100 or ±50
MTBF                                                                                  10,000 h at a 1 kg load
                                                                                           with a 20% duty cycle

1) Shown are peak to peak, guaranteed specifications or ± half the value as sometimes
shown. The typical specifications are about 2X better than the guaranteed values.

2) After backlash compensation.
3) To obtain arcsec units, divide mrad value by 4.8.
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Newport Corporation, Irvine, California and Franklin, Massachusetts; Evry and 
Beaune-La-Rolande, France and Wuxi, China have all been certified compliant with 
ISO 9001 by the British Standards Institution. Santa Clara, California is DNV certified.

Complete listings for all global office locations are available online at www.newport.com/contact

www.newport.comNewport Corporation, Global Headquarters
1791 Deere Avenue, Irvine, CA 92606, USA

PHONE: 1-800-222-6440  1-949-863-3144    FAX: 1-949-253-1680    EMAIL: sales@newport.com

 PHONE EMAIL
Belgium +32-(0)0800-11 257 belgium@newport.com
China +86-10-6267-0065 china@newport.com
France +33-(0)1-60-91-68-68 france@newport.com
Japan +81-3-3794-5511 spectra-physics@splasers.co.jp
Taiwan +886 -(0)2-2508-4977 sales@newport.com.tw

 PHONE EMAIL
Irvine, CA, USA +1-800-222-6440 sales@newport.com
Netherlands +31-(0)30 6592111 netherlands@newport.com
United Kingdom +44-1235-432-710 uk@newport.com
Germany / Austria / Switzerland
 +49-(0)6151-708-0 germany@newport.com
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Ordering Information

Model Description
MFA-CC Miniature linear stage, DC motor
MFA-PP Miniature linear stage, stepper motor, 9-pin mini-DIN connector

Compatible with NSC200 only
MFA-PPD Miniature linear stage, stepper motor, 25-pin D-Sub connector

Compatible with SMC100PP, ESP301, and XPS
MFA-CCV6 Miniature linear stage, DC motor, vacuum compatible to 10-6 hPa
MFA-BK Universal top plate for XZ and XYZ mounting
MFA-TP Top Plate, MFA Series Miniature Linear Stage, English Thread
M-MFA-TP Top Plate, MFA Series Miniature Linear Stage, Metric Thread
MFA-BP Universal base plate

MFA stages in an
XYZ configuration.
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CABLE LENGTH 9.8 FT (3 M)

4 HOLES C’BORED,
FOR 4-40 (M3) SCREW

4 HOLES M2 THD,
DEPTH: .12 (3)

2 HOLES M3 THD,
DEPTH: .20 (5)

6 HOLES M3 THD,
DEPTH: .20 (5)

MFA-PPD & MFA-CC:
SUB-D25M CONNECTOR

MFA-PP:
MINI-DIN9 CONNECTOR

MODEL SHOWN: MFA
DIMENSIONS IN INCHES (AND MILLIMETERS)

XPS Except MFA-PP
ESP301 Except MFA-PP

SMC100CC Except MFA-PP and MFA-PPD
SMC100PP MFA-PPD only

NSC200 MFA-PP only
CONEX-CC Included in CONEX-MFACC

Recommended Motion Controllers/Drivers
Cz

Z D

±Cx

X
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αz

QLoad Characteristics and Stiffness

Cz, Normal centered load capacity                50 N
-Cx, +Cx, Axial load capacity                         10 N
kαx, Compliance in roll                            60 µrad/Nm
kαy, Compliance in pitch                         10 µrad/Nm
Q, Off-center load                                Q ≤ Cz/(1 + D/20)
D, Cantilever distance in mm

Remark
For MFA-CCV6 vacuum compatible stages to 10-6 hPa, max
speed and load capacity are half of the standard values.
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ON 1.42 x .79 (36 x 20)
6 HOLES 8-32 (M4) THD
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4 HOLES C’BORED
FOR 4-40 (M3) SCREW

ON SQR .79 (20)
4 HOLES ø.26 (7,5)
ON 2.98 x 1.0 (75.8 x 25.4)

8 HOLES M3 THD

Dimensions

MFA-BK Plate

(M-)MFA-TP Top Plates

MFA-BP Base Plate


