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Manual Stages Selection Guide

Pages 420-439

Flexure-Based Translation Stages

B Compact, Steel-Flexure Construction

H 0.06" (1.5 mm) to 0.20" (5 mm) of Overall Travel
¥ Optional Internal Piezo Drives

B Stackable 2-Axis and 3-Axis Configurations
See Pages 420-421

1/2" (12.7 mm) Travel Translation Stages
® Compact, Aluminum Design

¥ Modular Design

¥ Dovetail and Ball Bearing Linear Rails

B Stackable 2-Axis and 3-Axis Configurations

See Pages 422-428

1" (25.4 mm) and 2" (50.8 mm) Travel Stages
® Economical Models

B Large Selection of Drive Options

B Stainless Steel and Aluminum

B Stackable 2-Axis and 3-Axis Configurations
See Pages 429-433

Large-Area, Long-Travel Translation Stage

® 25" (63.5 mm) and 5.0" (120 mm) Travel Options
® Aluminum Dovetail Construction

B Rack and Pinion Drive

B 1/4"-20 (M6 x 1.0) Mounting Holes

See Pages 434-435

Continuous Rotation Stages
® Small Footprint Models: 2" x 2.1"
B XY Translation with Z-Axis Rotation

M Precision Rotation Platform

See Pages 436-437

Gonimeters
B Two Sizes Available

B Pure Rotational Motion About a Fixed Point Above the Stage
B Stackable

See Pages 438-439

www.thorlabs.com
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Manual Stages

1.5 mm Travel, NanoFlex™ Stage, 25 pm Piezo Actuator

i Counterbore for
kRt This NanoFlex™ flexure stage is versatile and mgm()egﬁgu&rew
Multi-Axis NF15AP25 compact, offering 0.06" (1.5 mm) of overall SMC Piezo 118" (3 Places)
Platforms manual travel and 25 pm of piezoelectric go_nyset‘:ltor r_(SO mm)_>|
Actuators movement. It is designed to carry loads up to

1.1 Ibs (0.5 kg). Optical components can be - @,
Controllers mounted to th.e moving platform and o) 9, (310'1"?,“)
tfanslatefl pr'f:c1sel¥ zt.nd smoothly alogg a =17 | 5
. . single axis with minimal arcuate motion. #8-32/ s s
Linear Translation The manual adjustment screw offers 0.25 mm  Through Hole 1 Place 0.39"
i i i #4-40 Through Hole 10
P SMC Pieso of travel per r.evolutlon, and the .plezoelectrlc Inditgtod "B (5 %Iaces) \}‘(’Jplirég})
Connector actuator provides 25 nm resolution. The stage
: . 0.28" 1.96"
GOTIOT TS can be driven by the TPZ001 controll.er, which 7.0 mm) (50 mm)
is sold separately as well as bundled with the ‘
stage (see below). — 1 = 049"
= — | (13mm)
( ) i }
Specifications Features
B Travel: 0.06" (1.5 mm) B Flexure Design, No
B Load Capacity: 1.1 Ibs (0.5 kg) Static or Kinetic Friction © © gi o+ To3er 10 mm)
B Piezo Travel: 25 pm u T.humbsc_rew and " Typical
. . Piezo Adjustment ° 2
B Piezo Resolution: 25 nm B Siccl C . Fine Adjustment o ¢
B Coarse Adjust: 0.25 mm per tee’ Lonstruction, 0.10" (0.25 mm)/Rev. °/7+'c ©
: Black Paint Finish
Revolution of Thumbscrew = All Cables Included M2Tap_/ )
¥ Piezo Drive Voltage: 0 - 75V ables Include Indicated "C" @M echanical
Drawings Available on the
\. J _\WEBL

(

NF15AP25 Accessories )
The NF15P1 base plate provides a
convenient way to attach the stages NF15P2
to an optical system or table.
The NF15P2 angle bracket allows our
NanoFlex™ compact stages to be NF15P1
\integrated into XY, XZ, and XYZ systems.

NanoFlex™ Stage with Embedded 25 pm Piezoelectric Movement

NF15AP25 NF15AP25/M $ 690.00 | £ 478.40 | € 612,60 | ¥ 5,826.40 | Thumbscrew and 25 pm Piezo Drive Single-Axis Stage, 0.06" (1.5 mm) Travel

NF15P1 NF15P1/M $ 46.60 | £ 3240 | € 41,40 | ¥ 393.50 Mounting Plate for the 0.06" (1.5 mm) NanoFlex™ Series
NF15P2 NF15P2/M $ 46.60 | £ 3240 | € 41,40 | ¥ 393.50 Angle Bracket for the 0.06" (1.5 mm) NanoFlex™ Series

1.5 mm (0.06") Travel, NanoFlex™ Stage and Driver Bundle

Features The TPZ001 T-Cube Piezo s T =\
B Piezo Positioning Kit (Power Controller (.see pages .562'56.3 = SAVE 10%
Supply Not Included) for full details) is the ideal driver . »
® Compact Footprint for the NF15AP25 stage. This e =
B Manual Operation via bundle includes everything
Front Panel needed for a complete piezo
® PC Control for Remote positioning system and saves

Operation (USB) 10% on the combined product

B apt™ Software Control Suite price. The power supply is sold

Included (See Pages 580-582) separately, as shown in price box.

NanoFlex™ and T-Cube Piezo Driver Bundle

TPZNF15 TPZNF15/M $1,156.50 | £ 801.80 |€ 1.026,80 | ¥ 9,765.60 NanoFlex™ 0.06" (1.5 mm) Travel Stage and TPZ001 Piezo Driver
TPS002 TPS002 $ 10500 | £ 72.80 [€ 9330|¥ 886.70 Power Supply for TPZNF15

www.thorlabs.com DRLAES
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B CHAPTERS ¥
3 mm TraVEI, NanoFlex™ Stages NEW Manual Stages
proauct
The NanoFlex™ NF3D2P50 dual-axis flexure stage provides 3 mm of fine positional ( . ) Motorized Stages
adjustment along two orthogonal axes. The flexure design is ideal for building optomechanical 2-AX.IS Na;HOFleX Multi-Axis
assemblies that are free from stiction. The central clear aperture is SP ecifications Platforms
threaded with a 0.8"-36 TPI RMS thread. Both the top moving B Travel: 0.12" (3 mm) Actuators
platform and fixed bottom surface allow the use of standard B Max Load: 1.1 Ibs (0.5 kg)
microscope objectives via the RMS thread. The piezo-electric B Drive Type: Controllers
elements provide 50 pm of displacement with 50 nm resolution. Differential Drive
B Coarse Adjustment Pitch:
0.5 mm Linear Translation
® Fine Adjustment Pitch:

50 pm (300 pm Range) Rotation

Piezo Specifications COnIOmEters
¥ Piezo Travel: 50 pm

H Piezo Resolution: 50 nm

B Max Piezo Voltage: 75 VDC

. J

NF3D2P50

3 mm NanoFlex™ Stages

NF3P1 NF3P1/M $  46.60 £ 32.40 € 41,40 ¥  393.50 NanoFlex 3 mm Translation Stage Base Plate

NF3P2 NF3P2/M $  94.10 £ 65.30 € 83,60 ¥  794.60 3mm Translation Stage Angle Bracket

NF3D2P50 NF3D2P50/M $1,310.00 £ 908.20 € 1.163,10 ¥ 11,062.00 2-Axis Internal Piezos, 3 mm Travel

( \
please See Our Multi-Axis Platfory,

for petails on These Spoclallzgd p,,og"":'l;la,.

An innovative flexure design, the MicroBlock™ yields
three orthogonal linear translation degrees of freedom
without the severe limitations of kinetic or static friction
that are found in traditional bearing based stages.

4 Application of a NanoMax™ Y
600 Series Waveguide Positioner

The MAX313 is the manual version of our NanoMax™
series three-axis platform. It provides an unmatched
combination of high stability and high resolution. Each
high-precision adjuster is rigidly affixed to the stage base.

A powerful tool for nanopositioning, the NanoMax™ 600
Series offers two innovative features: a common point of
rotation and a patented design that fixes all actuators to the
base assembly.

Patent 6,186,016 and 6,467,762

DRLAES www.thorlabs.com
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Manual Stages 5 mm Travel, NanoFlex™ Stage, 20 um Piezo Actuator

Motorized Stages e N\
Multi-Axis Single-Axis . . . X
Platforms Stage Specifications Piezo Specifications
Actuators ® Travel: 5 mm B Drive Voltage: 0 - 75V
NF5DP20 ¥ Max Load: ® Drive Connector: SMC
Controllers 2.2 Ibs (1 kg) Horizontal m Feedback Connector: LEMO
- .
Lockable Cf)arse Adjustment = Travel Range: 20 pm Range
# Course Adjustment: . m Resolution: 20 nm (Open
Linear Translation 0.02" (0.5 mm) per Revolution Loop), 10 nm (w/ Feedback)
SMC Piezo Connector ¥ Fine Adjustment:
Rotation 50 pm per Revolution
¥ Fine Adjustment Range:
Goniometers When stability is of the utmost importance, these 300 pm
NanoFlex™ stages provide ultra-smooth translation for \. J
applications that are intolerant to the errors inherent in Counterbors for
linear bearings. The compound linear flexure design oy 1/4"-20 UNG (M6 x 1.00)
a . Indicated “D"\ Screw, 2 Places
ensures true linear motion over the full range of

translation. This is achieved without the use of parts I\O (@/e

that require controlled contact to maintain their @M EChan |Ca| = N P60 o "
: ‘l | W@ o 00 of 2% 75 mm)

Drawings Available on the

function; all the motion results from the flexing of “A'EB L_ o/n’ ©

. . . [e] =]
various structural components within the translator. - | (8)\
The NF5 series stages are supplied with a differential #6-32.UNG (M3) 1/47-20 UNC (M)
micrometer drive. An optional piezo drive is available, Through, 4 Places Through Hole, 2 Places
with or without strain gauge feedback. This stage is 1
ideal for a variety of applications, including 118"
interferometry, microscopy, and other precise (30 mm)
nanopositioning applications. The extra stability offered 528" 1

by these stages means that they are suitable for stacking (134 mm)
in XY, XZ, and XYZ configurations when precise
planar movement is required. The NF5 series stages can
be mounted in an XYZ configuration using the base

plate (NF5P1) and angle bracket (NF5P2) featured

Features

B Flexure Design, No Static or
Kinetic Friction

® Differential Micrometer Drive

® Open- and Closed-Loop Piezo
Options
B Compact Size

below. B XYZ Configurable

5 mm NanoFlex™ Stages Please refer to our website for complete models and drawings.
NF5D NF5D/M $  775.00 £ 537.30 € 688,10 ¥  6,544.20 Differential Adjuster Single-Axis Stage 5 mm Travel
NESDP20 NESDP20/M | § 94500 | £ 655.10 | € 839,00 | ¥ 7,979.70 Differential Adjuster and 20 m Piezo

Single-Axis Stage, 5 mm Travel

Differential Adjuster and 20 pm Closed-Loop Piezo

NF5DP20S NFE5DP20S/M $ 1,270.00 £ 880.40 € 1.127,60 ¥ 10,724.00 X )
Single-Axis Stage, 5 mm Travel

5 mm Travel, NanoFlex™ Accessories .
FMechanical
Drawings Available on the
These accessories allow our compact NanoFlex™ stages to be assembled into e ‘WEB‘

XY, XZ, or XYZ systems. The base plate provides a convenient means for
attaching a stage to an optical system or table.

NF5P1

5 mm NanoFlex™ Accessories

NF5P1 NF5P1/M $  46.60 £ 32.40 € 41,40 ¥ 393.50 Mounting Plate for the 5 mm NanoFlex™ Series

NF5P2 NF5P2/M $ 94.10 £ 65.30 € 83,60 ¥  794.60 Angle Bracket for the 5 mm NanoFlex™ Series

www.thorlabs.com DRLAES
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I GHAPTERS v
5 mm NanoFlex™ Piezo Stage with Driver Bundle Manual Stages

Features TPZNFS Motorized Stages
B Open- and Closed-Loop Piezo ™ USB Control for Remote Multi-Axis
Positioning Kit Operation Platforms
¥ Manual Operation via Top Panel ™ Software Control Suite Included
(See pages 580-582 for details) Actuators
The TPZ001 T-Cube Piezo Driver is the ideal driver for the NFSDP20 Controllers
stage. This bundle includes everything needed for a complete open-loop
piezo positioning system and saves 10% on the combined product price. . .
The power supply is sold separately (See Price Box Item# TPS002) Linear Translation

Rotation

This bundle has been designed for customers who require precise, closed-loop
control. The NF5DP20S stage, together with the T-Cube Piezo Controller
(TPZ001, pages 562-563) and Strain Gauge Reader (TSGO01, pages 564-
565), provides an out-of-the-box high-precision, closed-loop positioning
solution. Furthermore, this bundle saves 10% on the combined product price.
The power supply is sold separately.

Goniometers

The TPZ001 T-Cube

Piezo Driver is a Features

compact, slngle-cha.nnel B Drive Voltage Digital Display
controller that provides B LowVol .

manual and automated ow-Voltage Driver Input (SMA)

nanometer-level motion B Low-Voltage Monitor Output (SMA)

control of Thorlabs’ u

open-loop, piezo- n

actuated NF5D stage.

The controller is capable

of delivering up to 150 V of drive voltage at 7.5 mA, thereby allowing an operating bandwidth up to

1 kHz when using a piezo element with 1 pF of capacitance.

Closed-Loop Operation with T-Cube Strain Gauge Reader Unit
Voltage Ramp/Waveform Generation Capability

Piezo Driver TPZ001
for Complete Details,
See Pages 562-563

Features

B Nanometer-Level Position Resolution with M Provides Closed-Loop Operation with
Thorlabs’ NF5D Stage TPZ001 Cube Piezo Driver Shown Above

B Strain Gauge AC Bridge Signal Input B Position, Force, or Voltage Readout

The TSG001 T-Cube Strain Gauge Reader is a single-channel reader designed to measure, condition,

la\IIl;lsdDisps)z;ethe feedback signal derived from the AC bridge strain gauge system contained within the Strain Gauge Reader

TSGOO1
Pages 564-565

TPZNF5 Bundle 5 mm NanoFlex™ Stage, Open-Loop Piezo and Driver Bundle

TPZNF5 TPZNF5/M $ 1,386.00 £ 960.90 € 1.230,50 ¥ 11,704.00 NF5DP20 5 mm Travel Stage and TPZ001 Piezo Driver
TPS002 TPS002* $  105.00 £ 7280 € 9330 ¥  886.70 Dual T-Cube +15 V/5 V Power Supply

TSGNF5 Bundle: 5 mm Travel, NanoFlex™Stage, Strain Gauge Feedback and Driver Bundle

TSGNF5 TSGNF5/M $ 2,169.00 | £ 150350 | € 1.92550 | ¥ 18,316.00 NF5DP20S 5 mm Travel Stage, TPZ001 Piezo Driver,
and TSGO01 Stain Gauge Reader
TPS002 TPS002* $  105.00 £ 72.80 < 93,30 | ¥ 886.70 Dual T-Cube +15 V/5 V Power Supply

*Both Imperial and Metric parts are equivalent.

DRLAES www.thorlabs.com
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¥ CHAPTERS T
Manual Stages 1/4" Travel, Miniature Translation Stages
Motorized Stages The MS1 translation stage features a ball bearing design for precise motion and long
— life. Its compact size makes this stage ideal where space is limited. The modular design
Multi-Axis . . .
Platforms allows the user to reconfigure the stages quickly if an application changes. =
This quick-change design is achieved by utilizing precision-aligned dowel L
Actuators pins to ensure orthogonality -
Controllers between stages.
'
Linear Translation 4
) Specifications
R ¥ Maximum Stage Travel: 1/4"
. B Angular Deviation: 150 prad
SORIGMEErS ¥ Horizontal Load (Max): 7 Ibs (3.2 kg)
Features B Vertical Load (Max): 2.5 Ibs (1.1 kg)
® Compact and Lightweight B Orthogonality: <2 mrad with Alignment Pins
® Lockable Design B Bearing Type: Ball Bearing
® Modular Construction B Material: Aluminum Body with Hardened Steel Linear Guides
® Good Performance at an B Adjuster: M3 x 0.25 Fine Adjustment Screw Provides 250 pm/rev
Economical Price ¥ Mounting Holes: #8-32 (M4 x 0.7)
\_
r N :
Mounting Options @Megct‘é‘@'c‘?'
The photographs below show the MS3 with two different »IWE B L
3 o 0.50"
accessory mounts. The upper photo shows the MS3 with a 360 (t27mm)
rotation mount for @1/2" optics, while the lower application (1(:-43;‘)
photo shows it holding an objective using the CT01 @1" optic #8-32 (V4 X 0.7) Tap
mount and an adapter. (5 Places)
! #4-40 Tap
4 P (2 Places) 0.50"
L #4-40 C-bores (13 mm)
for Stacking

-

1.17"
(30 mm) Adjustment Screw
7Na ) (o)
) 0.57" (0)8)©

(14 mm)

#8-32 (M4 x 0.7) Mounting Hole

J

\See Page 171 for These Accessories

MS1 MS1/M $ 172.40 £ 119.60 € 153,10 ¥  1,455.80 1/4" Travel Mini Translation Stage
MS3 MS3/M $ 509.00 £ 352.90 € 451,90 ¥  4,298.10 1/4" Travel XYZ Mini Translation Stage
MS101* MS101* $  19.40 £ 13.50 € 17,30 ¥ 163.90 Base Plate

MS102* MS102* $  29.60 £ 20.60 € 26,30 ¥ 250.00 Angle Bracket

MS103 MS103/M $  26.50 £ 18.40 € 23,60 ¥ 223.80 MS Series Adapter Plate

Both Imperial and Metric parts are equivalent.

www.thorlabs.com DRLAES
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1/2" Travel, Miniature Dovetail Stages

Manual Stages

The DT12 dovetail translation stage is a miniature, entry-level positioner, ideal for use in Motorized Stages

applications where space is limited. Even though its footprint is only 1.0", the stage offers a travel

range of 0.5", which is half the size of the stage. The design uses a precision-rolled M3 x 0.35 mm 'glualtt;oe::
pitch leadscrew for smooth linear positioning along the entire range of travel. The moving platform Actuators
can be locked using a small setscrew on the side. The modular design allows them to be assembled

into 2 or 3-axis configurations. The multi-axis versions are offered preconfigured with all the \ Controllers

required accessories. Slotted base plates are available for mounting on an optical table; alternatively,

SECTIONS V

the stage can be mounted to an #8-32 (M4 x 0.7) threaded post. _
. Linear Translation
4 @Mechanlcal #8-32 (M4 x0.7)
Dravvmg‘s Aval\aéleﬁ E Mounting Hole 18" Rotation
—l W (45 mm)
Features 25 1"mm) Goniometers
B Modular and Compact Design
B Dovetail Mechanism ——
B Lockable Moving Platform 1
¥ Rapid and Smooth Positioning (25.4 mm)
| Moving Deck . .
1/2" (12.7 mm) Travel Specifications
All Three Axis "
N B Travel Range: 0.5" (12.7 mm)
o (61 mm) [ _ ¥ Maximum Load: 2.5 Ibs (1.2 kg)
A B Actuator Travel: 0.014" (0.35
N #8-32 (M4 l/ .
== Mounting g-lolg = /‘?)\ = mm) per Revolution
— B Construction: Aluminum with .
n ) .. Dovetail Stage Shown on
2.0 Back View Precision-Steel Leadscrew DT12B. See Bel
\ (51 mm) ) , See Below
1/2" Miniature Dovetail Stages Please refer to our website for complete models and drawings.
DT12 DT12/M $ 66.50 £ 46.10 € 59,10 ¥  561.60 0.5" Dovetail Translation Stage, Base Sold Separately
DT12XY DT12XY/M $ 150.00 £ 104.00 € 133,20 ¥ 1,266.70 0.5" XY Dovetail Translation Stage, Base Included
DT12XZ DT12XZ/M $ 170.00 £ 117.90 € 151,00 ¥ 1,435.50 0.5" XZ Dovetail Translation Stage, Base Included
DT12XYZ DT12XYZ/M $ 240.00 £ 166.40 € 213,10 ¥ 2,026.60 0.5" XYZ Dovetail Translation Stage, Base Included

Dovetall Stage A_ccessorles 3 The DT12B Base Plate, which is
The DT12A Angle Bracket, which is also compatible with both imperial
compatible with both imperial and metric and metric stages, provides a
stages, allows two stages to be mounted convenient m eth(,) d for bolting the
perpendicular to each other. This bracket is DT12A DT12B  stage to the work surface.

required when assembling stages in a XZ, YZ,

or XYZ configuration.

Angle Bracket and Base Plate

DT12A $ 20.50 £ 14.30 < 18,30 ¥ 173.20 Angle Bracket for DT12 Stages
DT12B $ 20.50 £ 14.30 € 18,30 ¥ 173.20 Base Plate for DT12 Stages

Example of Rotation Adaptor

in use on 2 4-Axis Sage. Continuous Rotation Adapter

The DT12RA rotation adapter enables the DT12 stage to
be mounted on a rotational axis to provide 360° of
movement. The rotation adapter is lockable and can be
secured directly to the work surface using the DT12B base
plate or two CL6 clamps. It can also be mounted on the

DT12RA DT12CSA cage system adapter described below.

Rotation Adapter

DT12RA $ 66.50 £ 46.10 € 59,10 ¥ 561.60 DT12 Rotation Adapter

DT12RA/M $ 66.50 £ 46.10 € 59,10 ¥ 561.60 DT12 Rotation Adapter, Metric

DRLUAES www.thorlabs.com
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Manual Stages

Motorized Stages

Multi-Axis
Platforms

Actuators

Controllers

V SECTIONS

Linear Translation

Rotation

Goniometers

1/2" Travel, Miniature Translation Stages,
Single-Piece Construction (Page 1 of 2)

Features
Miniature Design

Unibody Construction
Low Drift

High Load Capacity

Hardened Steel Linear Guide Rail

Smooth Motion Over Entire Range

The T12 Series of Translation Stages features a hardened steel linear rail and recirculating

ball bearing carriage for precise linear motion and high load capacity. The compact form
factor of this design has been achieved without sacrificing the precision of the translator.

Unlike other linear stages, where multiple axis stages are created using adapter plates, the
T12 Series has a unibody construction. For example, the XY stage is constructed by
machining the movable carriage of the first axis and the body of second axis out of one
part. This design leads to long-term stability and the most compact form with the
perpendicularity of the various axes being fixed and accurate. This approach is used for all

the configurations offered: XY, XZ, and XYZ.

T12XYZ
Right-Handed
Configuration

T12B
Adapter Base

267"

T12B

0

0.35"
(8.9 mm)

67- 1

2.
(67.8 mm)

(67.8 mm)

fa— 2.00"

(50.8 mm)

+

Counterbore for /

#8-32 (II_VI4 x 0.7) Screw to
Mount T12-Series Stage

\.

Counterbored Slots
for 1/4"-20 (M6 x 1.0) Socket
/— Head Cap Screw

1.10"
(28 mm)

+
N
\D
Holes for 2 mm

FMechanical

Drawings Available on the

_WEBL

AIHnment Pins
4 Place

J

Specifications

¥ Travel Range: 1/2"
¥ Dynamic Load: 5 lbs (22 N)
B Static Load: 8 Ibs (3.6 kg)
B Adjustment: 250 pm
per Revolution
B Parallelism:
3 um Over 1/2"

¥ Straightness:
4 pm Over 1/2"

B Static Moment Ratings:
¢ Roll: 3 Nm
e Pitch: 4 Nm
* Yaw: 3 Nm

The T12 Series features a miniature M3 x 0.25
stainless steel adjuster and phosphorous bronze
mating nut. This combination provides 250 pm
of displacement per revolution of the adjuster
screw. Incremental movements on
the order of 0.4 pm are readily

achievable with this design.

L\

Precision

Linear rail
provides smooth,
low-friction

motion over the
entire range.

. Stability

= Compact XY stage
is built from just
three main
components.
T12XY

Rigidity
One-piece
construction of
vertical support
maximizes rigidity
while minimizing

drift.

Perpendicularity

The complete XYZ stage
is assembled from just four
main components; this
ensures perpendicularity
between the three axes.

TI2XYZ | N8

www.thorlabs.com
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CHAPTERS V
1/2" Travel Miniature Translation Stages (Page 2 of 2) Manual Stages
n 2.50" .
T12X Motorized Stages
028" | el g2-5% (M%ng) Ejearance 9
(7.1 mm) (47.5 mm) rovided for Stacking Multi-Axis
0.42'""" | of Multiple Stages
(10.7 mm) r_ ‘ 5 N Platforms
z ﬁ 1 0.42" 081" \&9 00 Actuators
o 107 mm) (20.6 mm)
? o 1V Controllers
om0 psorke Z#gngzngm; 50
Holes (4 Places) (12.7 mm) unting . .
Linear Translation

T12X T12X/M $ 260.00 | £ 180.30 | € 230,90 |¥ 2,195.50 Miniature 1/2" Linear Translator Rotation
T12B* T12B* $ 2450 £ 17.00 (€ 21,80(¥ 206.90 T12 Base Plate
* Both Imperial and Metric parts are equivalent. Goniometers
" 2.50° 085" #2 (M2 x 0.4) Clearance
g | (635 mg) (21.6 mﬁ‘ Provide for Stacking
(7.1 mm) (47.5 mm) i of Multiple Stages T12XY
9? H e 0.42"
. —{(10.7 mm) (10.7 mm
O hd
O O ’ 1 | 253" |
#2-56 (M2 x 0.4) (64.3 mm) #8-32 (M4 x 0.4)
Mounting Holes Mounting Hole
(4 Places)
T12XY T12XY/M $ 520.00 | £ 360.50 |€ 461,70 | ¥ 4,390.90| Miniature 1/2" XY Translator
T12B* T12B* $ 2450 | £ 17.00 |€ 21,80|¥ 206.90 T12 Base Plate

* Both Imperial and Metric parts are equivalent.

b

0.42"

(10.7 mm)| poe
f i’
#2-56 (M2 x 0.4)
Mounting Holes

! 2.50" | #8-32 (M4 x 0.7) (4 Places)
(63.5 mm) Mounting on Bottom Surface
T12XZ T12XZ/M $ 536.00 | £ 371.60 | €475,90| ¥ 4,526.00 Miniature 1/2" XZ Translator
T12B* T12B* $ 2450 | £ 17.00| € 21,80[¥ 206.90 T12 Base Plate

* Both Imperial and Metric parts are equivalent. ﬁl
EMechanical 5 o mavz b

Drawings Available on the

'WEBI-

#2-56 (M2 x 0.4)

3.24" Mounting Holes
(823mm) (4 Places) K] 042"

.

&5 mm) ¢ 0 (7T

mm
g

Toa" . Feor .
(49 3 mm)™| | b
%5 mm) 2.93
T12XYZ T12XYZ/M $ 786.00 | £ 544.90 |€ 697,90 | ¥ 6,637.10 Miniature 1/2" XYZ Translator
T12B* T12B* $ 2450 | £ 17.00 |€ 21,80 [ ¥ 206.90 T12 Base Plate

* Both Imperial and Metric parts are equivalent.

DRLUAES www.thorlabs.com
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Manual Stages

1/2" Travel Translation Stage, Modular Design

Motorized Stages
xT:t Handed Features
i - g -rianac . .
r:lla‘lttfloenx'lf Configuration B Hardened Ste.el, Linear Bearings . 240"
¥ Modular Design for XYZ 208 ) ™ 610 mmﬁ(‘m"
Actuators Configuration " zf)égo;m)’ = (25.4mm)
P Locking ‘
Controllers Speciﬁcations gﬁ /gcrzv;,oﬁ o) 5 é} s ° i
V SECTIONS - s ) B Travel Range: 1/2" 5 %/ (61.0 mm) (251'.2?'-]'[“) 0® B Dol 0.504 (12.7 mm)
Linear Translation B Vertical Load (Max) : 20 Ibs (9 kg) O
B Horizontal Load (Max): © / ©
Rotation 90 Ibs (41 kg) 1/4"-20 M6 x 1.0)
B Orthogonality: <2 mrad Al [y Placgg) [
Goniometers with Alignment Pins ignment Pin
Micrometer Drive: B Angular Deviation: <150 prad
0.025"per rev (0.001" per Graduation) ™ Bearing Type: Ball on icrometer with 1/2" Travel””

our Motorized Stages ¢
g:,:a“s on these Speciallzedh:,’,':zz 3;

See Page 444

Motorized Stages

3 The motorized version of the

MT1-Series stage can be found
in our Motorized Stages chapter.

Hardened V-Grooves

fMechanical

Drawings Available on the

_WEBI-

The MT Series of Translation Stages
features hardened steel linear bearings for
precision motion and long life. We have
taken a modular approach to allow the user
to quickly reconfigure these stages as
applications change.

Our quick-change modular design is
achieved by utilizing precision-aligned
dowel pins to ensure orthogonality between
stages. The stages can be purchased
individually or as a preconfigured XYZ
stage (see the price box below for details).

See page 444 for details on the motorized
MT1-Z8. Two- and three-axis stages can be
made from any combination of manual and
motorized stages.

This modular, easily A
*  reconfigurable design is aided by
precision alignment pins that
make the building process simple.

MT1

MT1

f

\. J
MT406 ) ( )
Fiber Coupling Applications: The MBT series adapter
allows our extensive line of fiber launch accessories (see ;-
page 428) to be used with the MT series of stages. » MTA405 Side
o > Actuator Clamp Set
Two-Piece Side Allows for Left-
Clamp Set and Right-Handed
\ Compact Configurations

MT1 MT1/M $ 272.00 £ 188.60 € 24150 [ ¥ 2,296.80 0.5" Translator Stage with Micrometers
MT3 MT3/M $  816.90 £ 566.30 € 72530 | ¥ 6,898.00 0.5" XYZ Translator Stage with Micrometers
MT401 MT401* $ 19.30 £ 13.40 € 17,20 | ¥ 163.00 MT Series Base Plate

MT402 MT402* $ 36.50 £ 25.40 € 32,50 | ¥ 308.30 MT Series Right-Angle Bracket
MT405 MT405* $ 53.10 £ 36.90 € 47,20 | ¥ 448.40 MT Series Side Clamp

MT406 MT406* $ 32.20 £ 22.40 € 28,60 | ¥ 271.90 MBT Series Adapter Plate

*Both Imperial and Metric parts are equivalent

www.thorlabs.com
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Motion Control

L
1" Travel Translation Stage s

CHAPTERS V¥

N\ Manual Stages

Alignment Pins Ensure

The PT Series of translation stages features hardened steel linear bearings for precise >
System Orthogonality

motion and long life over the full 1" travel range. The modular design allows for

Motorized Stages

quick XZ or XYZ configuration as the application requirements ';I;'altt;;e::
develop. This quick-change design is achieved using precision-aligned

dowel pins to ensure orthogonality between stages. Actuators
These stages are also easily reconfigured from right-handed to left- Controllers

handed use. They can be purchased individually (PT1) or as
preconfigured 3-axis XYZ translators (PT3). The 3/8" (PT1) or
9.7 mm (PT1/M) mounting barrel allows for a wide range of
manual and motorized actuators to be interchanged effortlessly
with a single screw. See page 445 for details on the PT1-Z8
motorized option. Two- and three-axis stages can be made from
any combination of manual and motorized stages.

SECTIONS V

Linear Translation

Rotation

Goniometers

Features

Easily Configured in XZ and XYZ Orientations
Wide Range of Compatible Actuators and Adjusters
1/4"-20 (M6 x 1.0) Mounting Holes
Lockable Coarse Adjustment (PT1A Only)
Left- or Right-Hand Configurable

Micrometer Drive
B Adjustment Range: 1.0"
¥ Graduation (per Division): 0.001" (10 pm)

PT1A & PT3A both utilize our
differential micrometer to provide
micron-level control. See page 429.

Differential Drive

¥ Course Adjustment Range: 1.0"
¥ Fine Adjustment Range: 250 pm
¥ Fine Adjustment Graduation (per Division): 0.5 pm

our Motorized Stages cp,
g::ails on these Specializeq pf::flzz

See Page 445

Motorized Stages

1/4"-20
(M6 x 1.0)
i Mounting Hole The motorized version of the
(16 Places) PT1-Series stage can be found in our
o o PT1 7.90" o Motorized Stages chapter.
. o@ o . / (200.7 mm) PT102
o0 0o 5.36" NOM. | ° PT1
°o @ o (136.1 mm) /
° 1
e g @gSmm
. 13" (48.3mm
(34.5 mm) - (28.7,mm) |
‘ L74.40'g\ J
| G0.8mm | (1.8 mm); 54u
(757 mm) 653" (185.4MM)\_ prygq
{659 mm)
Specifications )

N

¥ Travel Range: 1"
B Vertical Load (Max): 20 Ibs (9 kg)
¥ Horizontal Load (Max): 90 Ibs (41 kg)

¥ Orthogonality: <5 mrad
B Angular Deviation: <250 prad
B Bearing Type: Ball on Hardened V-Grooves

fMechanical

Drawings Available on the

-'WEBI-

Single-Axis Translator Plus Accessories

PT1 PT1/M* $ 259.00 £ 179.60 € 230,00 ¥ 2,187.10 1" Travel Translation Stage, Micrometer Drive
PT101 PT101 $ 15.60 £ 10.80 € 13,90 ¥ 131.80 Base Plate for PT Series

PT102 PT102/M $  68.60 £ 47.60 € 61,00 ¥ 579.30 Angle Bracket for PT Series

PT1A PT1IA/M $ 357.80 £ 248.10 € 317,70 ¥ 3,021.30 1" Travel Translator Stage, Differential Adjuster

*All prices include micrometers as noted in the description box.

XYZ Staies

PT3

PT3/M*

$ 829.90

£ 575.40

€ 736,80

¥

7,007.70

XYZ 1" Travel Translation Stage, Micrometer Drive

PT3A

PT3A/M*

$1,038.00

£ 719.60

€ 921,60

¥

8,764.90

XYZ 1" Travel Translation Stage, Differential Adjuster

*All prices include micrometers as noted in the description box.

DRLAES
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V CHAPTERS T
Manual Stages 1" Travel Dovetail Stages
Motorized Stages The DT25 dovetail translation stages are economical, entry-level positioners ideal
Multi-Axis for use in general positioning applications. They provide a travel range of 1.0" products
Platforms with 0.04" (1 mm) travel per revolution of the adjuster.
Actuators The design uses a precision-rolled, M6 x 1.0 mm pitch leadscrew for smooth,
linear positioning along the entire range of travel. The moving platform is lockable
Controllers to guard against accidental movement.
The modular design allows them to be assembled in 2-axis configurations. Dowel
Linear Translation pins are included to maintain perpendicularity when constructing an XY
configuration. When mounted to an optical table, the DT25A base plate can be

Rotation used to increase the deck height by 0.31" (8 mm).

Goniometers

DT25-V Vacuum- |
Compatible
Version Available

Features

B Modular and Compact Design
Dovetail Mechanism

Lockable Moving Platform
Rapid and Smooth Positioning

4 N\
Specifications

B Travel Range: 1.0"

B Maximum Load: 5.0 Ibs (2.4 kg)

B Actuator Travel: 0.04" (1 mm)

Two DT25 Stages per Revolution
in an XY C"“ﬁgumﬁ"" B Construction: Aluminum with
with DT25A Riser Plate Precision Steel Leadscrew
. 10 .
(@M ec ha Ni Cal B Vacuum: 10-¢ Torr (V Version Only)
Drawings Available on the \ )

-WEBL

Ideal for general purpose low-precision laboratory use.

Two Mounting

Options
Holes for 3 mm
Alignment Pins
(4 Places)
O O O
Qo ¢ e
1" 4.7"
O o O o O (25 mm) (120 mm)
© &0
0 0O * CL6
~ ) (See Page 91)
1/4"-20 (M6 x 1.0)
Mounting Holes
(9 Places)
1" =
(25 mm)
0.77"
2.95" (19.5 mm)
(75 mm)

Four 1/4" (M6) C-Bore
Mounting Holes on 2"
(50 mm) Spacings

1.0" (25 mm) Dovetail Stage

DT25 DT25/M $ 128.00 £ 88.80 € 113,70 ¥ 1,080.90 1.0" Dovetail Translation Stage
DT25A DT25A* $ 2050 £ 14.30 € 18,30 ¥ 173.20 Riser Plate for DT25
DT25-V DT25/M-V $ 215.00 £ 149.10 € 190,90 ¥ 1,815.50 1.0" Vacuum Dovetail Translation Stage
DT25A-V DT25A-V* $  25.60 £ 17.80 € 22,80 ¥ 216.20 Vacuum Riser Plate for DT25V

*Universal Design, Imperial and Metric Compatible.

www.thorlabs.com DRLAES
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2" Travel Translation Stages Manual Stages

4 \ Features Motorized Stages
B Dual Resolution Coarse/Fine Drive System Multi-Axis
B High Load Capacity Platforms
B Large Mounting Surface with Numerous Mounting Features Actuators
¥ Modular Design Allows Assembly of 2- or 3-Axis Stage Within Minutes
Controllers

SECTIONS V

Linear Translation

The LT Series of translation stages feature a large mounting surface with a
generous supply of 1/4"-20 (M6 x 1.0) tapped mounting holes and precision
alignment holes that allow the individual stages to be assembled into multi-axis
systems. These stages are intended for general purpose laboratory applications Rotation
that often benefit from a high degree of adaptability. A dual-action coarse/fine

LT1
actuator design provides both rapid motion via a coarse pitch leadscrew (18 TPI) Goniometers
and high-resolution motion via an ultrafine leadscrew (100 TPI) that is placed in
series with the coarse adjuster.
LT1 [ \
' LT1

LT102

Specifications

B Travel: 2.0"

B Vertical Load (Max): 40 Ibs (18 kg)

¥ Horizontal Load (Max): 70 Ibs (32 kg)
| |

Coarse Adjustment: 0.055"
(1.4 mm) per Revolution

Fine Adjustment: 0.010"
(0.25 mm) per Revolution

Fine Adjustment Range:
0.5" (12.7 mm)

Fine Thread Pitch: 100 TPI
Orthogonality: <2 mrad
Angular Deviation: <150 prad
Coarse Thread Pitch: 18 TPI

\.

Combined Coarse
and Fine Adjustment

3.75" Length 3.75" Width

1.0" Thickness

LT1

The LT series translator is easily configured into XY, XZ, YZ, or XYZ assemblies
with the adjusters in either left- or right-handed orientations. The LT101 Base
Plate and LT102 Angle Bracket both use 1/4"-20 (M6 x 1.0) mounting screws.

All the necessary mounting hardware is included with the accessories.

Coarse Adjuster

\ Fine Adjuster J

XYZ Translator

LT3 LT3/M $ 1,018.00 £ 705.70 € 903,80 ¥ 8,596.10 XYZ Travel Translation Stage

Single-Axis Translator

IT1 LT1/M $ 356.00 £ 246.80 € 316,10 ¥ 3,006.10 Single-Axis Translation Stage
LT101 LT101/M $  23.00 £ 16.00 € 20,50 ¥ 19430 LT Series Base Plate
1IT102 LT102/M $  79.60 £ 55.20 € 70,70 ¥ 672.20 LT Series Angle Bracket

DRLUAES www.thorlabs.com




V TECHNOLOGY

Motion Control

V CHAPTERS

Manual Stages

Motorized Stages

Multi-Axis
Platforms

Actuators

Controllers

V SECTIONS

Linear Translation

Rotation

Goniometers

7
&
S
N
®
3
=
—

H
(4]
N

B
TravelMax™ 2" Travel, Cross Roller Bearing Stage (Page 1 of 2)

TravelMax™ Cross Roller Bearing Stage

When stability, long travel, and high load capacity are Features

crucial, the TravelMax™ series of stages provide an ideal Heavy-Duty Cross Roller Bearings

solution. The precision-ground bearing rails provide Thermally Matched Stainless Steel Construction

excellent straight line accuracy, and the alternately Right- or Left-Handed XYZ Configurable

Micrometer or Differential Drives

Optional Piezo Actuators (See page 530) LNR50M

1/4"-20 (M6 x 1.0) Mounting Holes All-Stainless Steel
2" (50 mm) Travel

Translation Stage with

crossed rollers can handle force in any direction. The
performance is further enhanced by utilizing thermally
matched materials that ensure stability, even in less-than-

ideal conditions. The rigidity of the all-stainless-steel

construction, along with the heavy-duty cross roller Cross Roller Bearing
Guides

bearings, provides uniform performance
over the entire 2" (50 mm) range of
motion.

Two drive options are available to suit an
array of application requirements. The lockable
standard micrometer supplied with the LNR50M provides
22" (50 mm) translation range with a thread pitch of 0.1 mm. The
vernier provides graduations every 10 pm. The LNR50D is
equipped with a differential drive. The coarse adjustment provides
0.5 mm per revolution while the fine adjustment provides 25 pm

per revolution. Static Pin or Optional Piezo

(See next page)
7 ) i
Micrometer Drive Specifications @Mﬁg Qa\alail:\!locmav!
B Travel: 2" _.|WEB L_ 3940
¥ Venier Graduations: 10 pm (100 mm)
B Micrometer Pitch: 0.1 mm
E Micrometer Locking Mechanism: e i
Collet Style i ; ® ® I

1/4“-20(M6x1.0)J @ N T @ 394"
Mounting Holes Q0000 (100 mm)
1/2" (12.5 mm) Centers
(13 Places)

Stage Specifications s © o
B Travel: 2" f I
¥ Horizontal Load Capacity:

66 Ibs (30 kg) o

B Vertical Load Capacity: 22 Ibs (10 kg) (28 mm)
B Coarse Adjustment: 0.5 mm/rev I
¥ Fine Adjustment: 25 pm/rev
B Weight with Drive: 4.8 lbs (2.2 kg) RO,
¥ Angular Deviation: +10 pm 3 %I 1
B Repeatability 0.8 pm L * @ C j_

\ / oo o

Nominal

While the LNR series was designed to provide the stability and rigidity required for motorized operation, many customers have requested
that the LNR series be made available with manual adjusters. On page 433, in the Motorized Stages chapter, you will find a series of
motorized versions of the LNR series stage.

The modular design of the LNR50 family of stages allows optional elements (such as piezo actuators — see page 530) to be added to the
platform within minutes, hence it is possible to upgrade your manually-controlled LNR series stage at some future point, if your needs
change. The top and bottom surfaces of the LNR series stages are equipped with an array of 1/4"-20 (M6 x 1.0) tapped holes to
maximize the mounting flexibility of components. The LNR50P1 baseplate and LNR50P2 angle bracket allow the LNR series to be
configured in left- or right-handed XY or XYZ systems — see next page for ordering information on the base plate and angle bracket.

www.thorlabs.com A\E
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TravelMax™ 2" Travel, Cross Roller Bearing Stage (Page 2 of 2) Manual Stages
Motorized Stages
Mounting Options and XYZ Configurability 7 N\ Multi-Axis
The TravelMax™ was designed with flexibility and TravelMax™ Stage Outfitted with Platforms
functionality in mind. The top and bottom surfaces of the Differential Adjusters and Built into Actuators
LNR series stages are equipped with a wide array of 1/4"-20 an XYZ Assembly Using
(M6 x 1.0) tapped holes to maximize the mounting flexibility an LNR50P2 Angle . Controllers
of components. The LNR50P1 Base Plate and LNR50P2 Bracket and 5
Angle Bracket allow the LNR series to be configured in left- LNR50P1
or right-handed XY or XYZ systems using six cap head screws. Base Plate. Linear Translation

Rotation

Coarse Control

0.5 mm/Revolution o . y (e Goniometers
LNR50P2 e 3

Fine Control

25 pm/Revolution

LNR50P1

Differential Adjuster Specifications \ P See Our Motorized Stages gy,
B Coarse Travel: 2" Detalls on thess Specialized Pmd"‘-":;

B Coarse Adjustment: 0.5 mm per Revolution
¥ Fine Adjustment: 25 pm per Revolution

See Page 452

Motorized Stages

The LNR Series stages are also
offered with high-performance
stepper or DC motors. Complete
specifications for our TravelMax™
stages outfitted with stepper and DC
motors can be found on page 452.

TravelMax™ Angle Bracket

TravelMax™ Base Plate

. LNRS50P1

Micrometer Drive TravelMax™ Stage

LNR50P2

LNR50M LNR50M/M $  895.00 £ 620.50 € 794,60 ¥ 7,557.50 2" TravelMax™ Stage with Micrometer Drive
LNR50D LNR50D/M $  925.00 £ 641.30 € 821,30 ¥ 7,810.80 2" TravelMax™ Stage with Differential Drive
LNR50P1 LNR50P1/M $ 56.50 £ 39.20 = 50,20 ¥ 477.10 0.8" (20 mm) Thick TravelMax™ Series Adapter Plate
LNR50P2 LNR50P2/M $ 88.80 £ 61.60 e 7890 | ¥ 749.90 ‘TravelMax™ Series Angle Mounting Bracket

\

Upgradeable to Piezoelectric-Assisted Drives
Referring to the photograph at the top, the LNR50M stage includes a “static
pin” that provides a stop for the manual drive. This pin is easily removable
and can be replaced with a piezoelectric transducer to complement the
manual drive, as shown on the left. Details of compatible piezo actuators can

be found on pages 530-532.

J

www.thorlabs.com
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Manual Stages

Motorized Stages

Multi-Axis
Platforms

Actuators

Controllers

V SECTIONS

Linear Translation

Rotation

B |
Large-Area, Long-Travel Translation Stages

1/4"-20 (M6 x 1.0)
Tapped Holes on 1"
(25 mm) Centers

products

Features
Hand-Operated Translation

Fine Adjustment Using Hex Key
0.5" (12.7 mm) Deck Height
Two Sizes Available

TBB1212

Specifications
B Travel Range
e TBB0G06: 2.5" (60 mm)
*TBB1212: 5.0" (120 mm)
Working Height: 0.5" (12.7 mm)
Adjuster Pitch: 1.23" (31.4 mm) per Rev of Hex
Screw
Load Capacity: 22 Ibs (10 kg)
Run Out Over Full Travel Range: <50 pm
Outer Dimensions (W x D)
¢ TBB0G06: 6" x 7.66" (150 mm x 191.7 mm)
e TBB1212: 12" x 13.66" (300 mm x 341.4 mm)
¥ Moving Platform Dimensions (W x D)
* TBB0606: 6" x 5.95" (150 mm x 147.6 mm)
e TBB1212: 12" x 11.92" (300 mm x 297.5 mm)
B Weight
« TBB0G0G: 1.7 Ibs (780 g)
« TBB1212: 6.7 Ibs (3.06 ke)
Construction: Solid Aluminum

Finish: Black Anodized

This Large-Area Translation Stage is available in two imperial sizes,
6" x7.66" (TBB0606) and 12" x 13.66" (TBB1212), and two ]
metric sizes, 150 mm x 191.7 mm (TBB0606/M) and 300 mm ]
x 341.4 mm (TBB1212/M). It has been designed for use in
applications requiring adjustable positioning of a complete u
experiment. The TBB0606 provides 2.5" (60 mm) of travel, u
whereas the TBB1212 provides 5" (120 mm) of travel. Coarse u
positioning is achieved simply by pushing the moving platform.
Fine positioning over the full range of travel is achieved by
adjustment of the rack and pinion using a hex key as shown below.

The working height of the breadboard is 0.5" (12.7 mm), making
it compatible with the mating height of our standard MB series of
breadboards (see page 3). They are tapped with 1/4"-20 (M6 x 1.0) -
threaded holes in the standard 1" (25 mm) offset hole pattern. -

y,

f
| Translation Fine @M ec h an |Ca I
Adjustmem Drawings Available on the
TBB0606 shown with _" WE B L_

Mounted Optics
(Not Included)

TBB0606

TBB0606/M
TBB1212/M

$ 450.00
$ 645.00

£ 312.00 €
£ 447.20 €

399,60
572,70

¥ 3,799.90
¥ 5,446.40

Large-Area Translation Stage, 6" x 7.66" (150 mm x 191.7 mm)
Large-Area Translation Stage, 12" x 13.66" (300 mm x 341.4 mm)

TBB1212

www.thorlabs.com DRLAES



Mini Lab Jack

® Compact Design

TECHNOLOGY VY

Motion Control

[ CHAPTERS ¥
. Manual Stages
2.00 L200 Displacement
= 175 — Motorized Stages
=
g 190 Multi-Axis
£ 125 Platforms
2 00|
Py 200 Mini Lab Jack L
0 5 10 15 20 25 30 Controllers
Turns
The L200 Mini Lab Jack offers the same highly rigid, dual-pantograph design
as the 1490 Lab Jack below but in a smaller package size. The adjustment Linear Translation

® Compatible with Mini-Series Breadboards

and Components

® 1.03" (21.2 mm) Total Height Adjustment

with 1/8" Balldriver (Included)

B 1/4"-20 (M6 x 1.0), #8-32 (M4 x 0.7),
and #4-40 (M3 x 0.5) Tapped Holes

L200 1200/M $ 397.80

£ 275.80 € 353,20 ¥ 3,359.10 Mini Lab Jack

mechanism provides smooth, vertical motion while supporting loads up to
50 lbs (22 kg). The top and bottom plates are each equipped with an array of
tapped holes and counterbored slots for added mounting flexibility.

Rotation

Goniometers

Lab Jack

The 1490 Lab Jack utilizes a dual-pantograph design, which offers
excellent rigidity. The adjustment mechanism uses a leadscrew to
close the angle between the opposing pairs of supporting struts.
Stainless steel axles and connecting rods allow loads up to 75 Ibs
(34 kg) to be smoothly elevated over the full range of the L490.

The top and bottom plates each have an array of nineteen 1/4"-20

(M6 x 1.0) tapped mounting holes on 1.00" (25.0 mm) centers. 4.50 —F )
Additionally, mounting slots have been added to both the top and
bottom plates.

44" (111.8 mm)
Fully Extended 2.2" (55.9 mm) Height
Height Fully Retracted

We Offer
a Motorized
Version!

B Heavy-Duty Design Supports Over 75 Ibs (34 kg)

B 4.00"x7.00" (101.6 x 177.8 mm) Mounting Surface
m 1/4"-20 (M6 x 1.0) Mounting Holes, 19 Locations

B Mounting Slots on Top and Bottom Surfaces

L490 Displacement

400 — |
£ 350 —]
% 3.00 v Please see our
2,5 1A Motorized Stages
L490 2.00 a L4%0 'Y""i La? Jack Chapter for the
0 10 20 30 40 50 60 70 80 90 Stepper Motor-
Turns Driven Version of
. the L490.
Removable Adjustment @M ec h a N |Ca I Page 459
Knob Included Drawings Available on the

'WEBL

L490/M $ 550.80 |£ 381.90 489,10 | ¥ 4,651.00 Heavy-Duty Lab Jack

Compact Lab Jack

Prisms

Optics Section
(Page 737)

LJ750

See Our Expanded

PM2 Clamping Arm
(Included with 1J750)

1J750* LJ750/M* $ 314.00

£ 217.70 € 278,80 ¥ 2,651.50

The 1J750 Compact Lab Jack is a mounting platform that
provides vertical translation. The large actuator knob is
graduated in 10 pm increments, allowing calibrated vertical
height changes. A variety of mounting holes [1/4"-20 (M6
x 1.0), #8-32 (M4 x 0.7), and #6-32 (M4 x 0.7)], are - e
provided on the top plate. Additionally, the top platform
can be rotated 360° and locked in place once the proper
position is reached into place.

3.00"
(76.2 mm)
nominal

W Parallel to Within +0.005"

B Static Load Capacity of i
200 Ibs (90 kg) I‘_mz'é"?m_’l

B 2.00" Fully Collapsed
B 3.00" Fully Extended

Compact Lab Jack

PM2 PM2/M $ 1470

10.20 € 13,10 ¥ 124.20 Large Clamping Arm

*One PM2 (PM2/M) included

DRILAES
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Manual Stages

Worm-Driven, Continuous Rotation Stage

Please refer to our website for
complete models and drawings.

Motorized Stages
#8-32
5 A General P Adapt
Multi-Axis Plee:ee i)rov?(iep: :1 arrzl; le; (wlp)'(a%gg
Platforms . T . #4-40
mounting options, including 4 Places
Actuators 1/4"-20 (M6 x 1.0) center-
: 01.70"
CR1A mounting. (43.2mm)
Controllers #6-32Tap
8 Places
v SECTIONS Compatible with PM1/PM2
Prism Mounting Hardware 1/4" (M6) Slot
Linear Translation (Not Included)
A 2.00"
Rotation (50.8 mm)

Goniometers Driven by Fine Pitch Worm Gear

Providing 360° Continuous Motion ¢
Graduation Marks in 2° Increments

Vernier Scale Provides Resolution of
10 arcmin

The CR1 rotation stage provides high precision with low backlash, which is achieved using an
antibacklash gear in the worm gear mechanism. The added ability to stack our line of

ranslation stages on the rotation platform makes this stage useful in any lab.

Worm-Driven Rotation Stages

15° per Revolution of Adjuster

Tested to 25 Ibs Vertical Load

CR1 CR1/M $ 304.10| £ 210.90| € 270,00 | ¥ 2,567.90 Continuous Rotation Stage
CRIA CRIA/M $ 1930| £ 13.40|€ 17,20 | ¥ 163.00 Rotation Stage Adapter Plate
PM1 PM1/M $ 950| £ 660|€ 850 |¥ 80.30 Small Clamping Arm
PM2 PM2/M $ 1470 £ 10.20| € 13,10 | ¥ 124.20 Large Clamping Arm

our Motorized Stages cp,

petails on these Specializeq p,p.:sf' zl;r
s

See Page 460

Motorized Stages
Rotation

Thorlabs offers an extensive selection of
motorized rotation stages, as well as the
manual stages shown in this section. Please
see our Motorized Stages chapter, Rotation
section for our complete line of motorized
rotary mounts. Thorlabs also offers an

extensive selection of post-mounted rotation
stages, which can be viewed in our
Mechanics Technologies section.

$  550.00

XY Translation Plus Z-Axis Rotation

The XYR1 is a low-profile XY axis translation stage with continuous rotation
about the Z-axis. The central SM1-threaded through hole allows the stage to
be used in an imaging application that requires illumination from underneath
the sample. The stage contains an array of 1/4"-20 (M6 x 1.0) and #8-32
(M4 x 0.7) tapped holes for mounting samples and components. In addition,
the stage has eight #4-40 tapped holes around the central through hole so that
it can be used with Thorlabs' 30 mm or 60 mm cage system without the use
of adapters.

product

The X and Y-axis micrometers on the translation stage have a travel range of
1/2" (13 mm). An engraved angular scale along the outer edge of the stage's
mounting surface allows the user to set the angular orientation of the stage,
which can then be fixed using a locking setscrew. Locking the rotation axis
does not prevent translation along the X and Y axes. To prevent attached
components from interfering with the stage’s rotation or translation, the top
surface of the rotation platform is above the frame of the XYRI.

Specifications
¥ Linear Translation Mechanism:

Bearings in V-Groove
Max Load: 10 lbs (4.5 kg)

B Continuous Rotation Range: 360°

B Rotation Graduation: 1°
| |

¥ Mounting Platform Dimension: XY Micrometers
?4.18" (@106 mm) B Travel: 0.025" (0.5 mm) per

¥ Stage Height: 1.08" (27.4 mm) RCVOlutl?n

B Stage Footprint Including " Translation Range: 1/2" (13 mm)
Actuators: B Graduation: 0.001" (10 pm)

per Division

6.33"x6.1"
(160.8 mm x 154.9 mm)

FMechanical

Drawings Available on the

WEBL

€ 488,30 ¥ 4,644.30 XY Linear Translation Stage with Z-Axis Rotation

www.thorlabs.com
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Rotation Platform Manual Stages
The RP01 Rotation Platform provides a ® Continuous 360° Rotation [ ya Rotating Surface Motorized Stages
solution for applications requiring smooth, B Accepts Heavy Loads 0.64" Multi-Axis
backlash-free rotation. This platform can be up to 110 Ibs (50 kg) (16.1 mm) 3‘}\ Platforms
fastened to an optical table or breadboard ~ ™ Lockable 17_} 1.23" #8-32 (M4 x 0.7)
using the four corner-located 1/4" (M6) B 2° Increments @timm " Mounting Hole Actuators
counterbored holes, provides continuous u Hor@zontal or Controll
360° rotation, has a radial scale with Vertical Mounting 2.45" ontroflers
markings every 2°, and is capable of ® Double Thrust (62.2 mm) SECTIONS ¥
. : Bearing Design Counterbores ] ]
accepting vertical loads as heavy as 110 lbs for 1/4" (M6) Uinear Transiation
(50 kg). Once the desired position is _ Socket Screws
achieved, a balldriver-actuated setscrew X ( Rotation
locks the platform into place. 3], — Knurled Edge

2.45" 2.00"

(62.2 mm) (50.8 mm) Goniometers

#8-32 (M4 x0.7)

Tapped Holes

4 Places 0.50" (12.7 mm)
Centers

1/4"-20 (M6 x 1.0)
Mounting Hole

RPO1

RPO1 RP01/M $ 91.00 £ 63.10 € 80,80 ¥ 768.50 Rotation Platform

Precision Rotation Plaform “Mechanical

The PRO1 Precision Rotation Platform combines easy-to-use
manual rotation with high-precision, backlash-free micrometer
adjustment. While the platform dial is in an unlocked state, Vernier Scale Provides 5 arcmin Resolution

continuous smooth rotation can be measured with the When Locked, Micrometer-Driven +7° of Fine Rotation
1° graduation marks. When locked, the dial is adjusted by the (2.4 arcmin per Micrometer Division)

360° Coarse Rotation Drawings Available on the

1° Graduations on Main Dial »|WEB L

+7° micrometer drive system, offering 5 arcmin resolution from the ™ Directly Accepts @1" Optics up to 0.70" (17.5 mm) Thick
side vernier. For even higher angular resolution, the vernier can be B Compatible with Our SM1 Series of Lens Tubes and

used to calibrate the micrometer head graduations to as low as Accessories (\.See Pages 123'1?5)

1 arcmin across a +5° range with an accuracy of better than 1%. ® Mounts Horizontally or Vertically

® Compatible with PM1/PM2 Prism

Mounting Hardware (Not Included)
1/4"-20 (M6 x 1.0) and
#8-32 (M4 x 0.7)

Tapped Holes Locking Screw PM2
T (Sold Separately)
F.;.%.'.’.*. RN t
1.00"

[ ,I/'@ [ | (25.4 mm) PRO1A
l t l | ¥ | Adapter

1/4"-20 (M6 x 1.0) | Plate

Mounting Hole 1.75" 0.25"
4] P?aces) | (44.5 mm) (6.4 mm) \
I 3.50" |
(68.9 mm) Please refer to our website for

complete models and drawings.
PM1
) PM2

PM1* PMI/M | $ 9.50| £ 6.60 | € 8,50 | ¥ 80.30

PM2* PM2/M | $ 14.70 | £10.20 | € 13,10 | ¥ 124.20

*Description: Prism Mounting Hardware

PRO1* PRO1/M* $ 318.00 £ 220.50 € 282,40 ¥ 2,685.20 Precision Rotation Platform
PRO1A PRO1A/M $ 18.90 £ 13.20 € 16,80 ¥ 159.60 PRO1 Solid Adapter Plate
SMI1RR SMIRR $ 4.50 £ 3.10 € 4,00 ¥ 38.00 Additional @1" Retaining Ring

*One SMIRR Included with Each Rotation Mount

DRLAES www.thorlabs.com
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¥ CHAPTERS T
Manual Stages Goniometers
Motorized Stages Goniometers are similar to linear stages, but, rather than providing linear movement, the stage partially rotates about a fixed point above
— the mounting surface of the stage. In our two product lines, the distance from the point of rotation to the mounting surface was designed
Multi-Axis ; . . . . .
Platforms so that two different goniometer models may be stacked in an X-Y configuration and both stages will rotate about the same point. Our
GN series of goniometers use a backlash-free leadscrew, whereas the larger GNL series uses a precision micrometer for enhanced angular
LRI positioning of the top plate.
Controllers
pp— Smal.l (GN Senes)- .
Goniometer Specifications
Linear Translation #2-56 Mounting ( \ #6-32 (M3x0.5)
Holes @ |~ Mounting Holes . . .
] (4 Places) —/|  8Flaces B Distance to Point of Rotation
Rotation 50 Go from Top Surface
Goniometers & o @ *0.50" (12.7 mm) for GNO5 and GN2

® @ ]:D]:ﬂ * 1.00" (25.4 mm) for GN1

(S} ® % B Rotation:
&) N e +15° for GNO5 and GN2
#4-40 (M2.5 x 0.45)

@ Mounting Holes ¢ +10° for GN1
GNO5 \ 4 Places

¥ Accuracy: 10 arcmin

Please refer to our website for
complete models and drawings. ¥ Load C apacity: 0.25 Ibs (0.11 kg)

0.50" 0.50"
GN1 Point (127 mm) | (12.7mm)
of Rotation _\\ c();fNRzotPa(:ilza
3 T -
GNOS5 Point 0.50"

of Rotation 1.00"
_\\ i 1.00" r_(25.4 mm)y =] (127 mm)

(25.4 mm) THORLABS  GNO5
1.00" 0.50" 5 o 15
f=— @54mm)—=1 (127 mm) I:El]:ﬂ
1.00"
&

* (25.4 mm)

ok
[ e o o |
\ ]_ #8-32 (M4 x 0.7)
#8-32 (M4 x 0.7) Removable Base Plate (501'2n2m) Mounting Hole
Mounting Hole .

Removable
Base Plate

1.85"
(47.0 mm)
FMechanical
Drawings Available on the
GNO5 GNO05/M $ 99.00 £  68.70 <€ 87,90 ¥ 836.00 Goniometer with 1/2" Virtual Point
GN1 GN1/M $ 103.00 £ 71.50 € 91,50 ¥ 869.80 Goniometer with 1" Virtual Point
GN2 GN2/M $  194.00 £ 134.50 € 172,30 ¥ 1,638.20 Goniometer Pair

*Each unit ships complete with mounting base plate

www.thorlabs.com DRLAES




I
Manual, Large-Platform Goniometers

A goniometer stage is a device used to rotate an object precisely, within

a small angular range, about a fixed point in space.

Our goniometers offer unobstructed, pure rotational motion about their

point of rotation over the angle of rotation. The compact, stackable

design allows one model to be fastened to the top plate of another

aligning their points of rotation. In the GNL series, the GNLI0 can be
mounted on top of the GNL18. This combination can be purchased
preassembled on a single base (Item# GNL20). The precision dovetail
design, accompanied by a backlash-free micrometer and a vernier scale,
provides accurate and repeatable positioning. A side-mounted setscrew

can be used to lock the platform in position.

Large (GNL Series) Goniometer Specifications

B Distance to Point of Rotation

from Top Surface * GNLI10:
* GNL10: 1.00" (25.4 mm) * GNL20:
* GNL20: 1.00" (25.4 mm) * GNLI18:

* GN18: 1.75" (44.5 mm)

2-Axis System

GNL18 Point
of Rotation

-3
+

0.75"
(191 mm) [~

GNL10 Point+ 1.75"
of Rotation (44.5 mm)
1.00"
1.50" (25.4 mm)
(38.1 mm) ‘

gw (13'17'?:1"m)
020" |

(5.1 mm)

Removable
Mounting Plate

¥ Rotation:

B Accuracy:

+10°
+10°
+5°

10 arcmin

B Stackable Design: Easily Assembles into ¥ Load Capacity: 0.50 Ibs (0.23 kg)

FMechanical

Drawings Available on the

- WEBL

TECHNOLOGY Vv

Motion Control

CHAPTERS V

Manual Stages

Motorized Stages

Multi-Axis
Platforms

Actuators

Controllers

SECTIONS V

Linear Translation

Rotation

Goniometers

gee Our Motorized Stages ¢

ha,
Dotails on these Specializeq ,,f:;; gz

See Page 464

Motorized
Goniometers

Thorlabs offers an extensive selection of
motorized stages, as well as the manual

stages shown in this section. Please see our
Mortorized Stages chapter, Goniometer tab
for our complete line of motorized

GNL20 Point
of Rotation"'

—’I (19.1 mm)

goniometers.

0.75"

|

1.00"

(25.4 mm)
1.50"

(38.1 mm)

OAOLALIW
1)

Removable
Mounting Plate

1.50"

(38.1 mm)

1.85" 0.20"

(47.0 mm) (5.1 mm)

GNL10 GNL10/M $  183.00 £ 126.90 € 162,50 ¥  1,545.30 Large Goniometer with 1" Virtual Point
GNL18 GNL18/M $  196.00 £ 13590 € 174,10 ¥  1,655.10 Large Goniometer with 1.75" Virtual Point
GNL20 GNL20/M $  356.00 £ 246.80 € 316,10 ¥  3,006.10 Large Goniometer 2-Axis Stage, 1" Virtual Point

*Each unit ships complete with mounting base plate

DRLAES
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V¥V CHAPTERS
Manual Stages Motorized Linear Stages - Comparison Table
] MIN HOME
Motorized Stages BIDIRECTIONAL INCREMENTAL LOCATION
Multi-Ax ITEM# PAGE TRAVEL RANGE | MAX VELOCITY REPEATABILITY BACKLASH MOVEMENT ACCURACY
uiti-AXIS
Platforms MT1-Z8 444 13 mm 3 mm/s 1.5 pm <6 pm 100 nm <2 pm
Actuators PT1-Z8 445 25 mm 3 mm/s 1.5 pm <12 pm 100 nm <2 pm
MTS25X-78 446 25 mm 3 mm/s 1.6 pm <6 pm 50 nm <8 pm
Controllers MTS50X-Z8 446 50 mm 3 mm/s 1.6 pm <6 pm 50 nm <8 pm
LNR50V 452 50 mm 50 mm/s 5 pm <11 pm 200 nm <10 pm
. i LNR50S 448 50 mm 8 mm/s 0.5 pm <6 pm 50 nm <2 pm
Linear Translation
LNR50SE 450 50 mm 8 mm/s 0.2 pm <6 pm 100 nm <0.5 pm
Rotation NRT100 454 100 mm 10 mm/s 1 pm <3 pm 100 nm <1.2 pm
NRT150 454 150 mm 10 mm/s 1 pm <3 pm 100 nm <1.2 pm
Goniometers LTS150 456 150 mm 15 mm/s 2 pm <5 pm 100 nm <6 pm
LTS300 456 300 mm 15 mm/s 2 pm <5 pm 100 nm <6 pm
MAX ON AXIS LOAD CAPACITY
ABSOLUTE ON AXIS MAX PERCENT
ITEM# PAGE VERTICAL HORIZONTAL ACCURACY ACCURACY PITCH YAW
MT1-Z8 444 45 kg 9 kg 95 um 0.70% 0.006° 0.013°
PT1-Z8 445 45kg 9 kg 130 pm 0.52% 0.006° 0.013°
MTS25X-7Z8 446 4.5 kg 12 kg 145 pm 0.60% 0.04° 0.05°
MTS50X-Z8 446 4.5 kg 12 kg 290 pm 0.70% 0.05° 0.06°
LNR50V 452 10 kg 30 kg 83 pm 0.37% 0.03° 0.015°
LNR50S 448 10 kg 30 kg 10 pm 0.02% 0.03° 0.015°
LNR50SE 450 10 kg 30 kg 3 um 0.02% 0.03° 0.015°
NRT100 454 5 kg 20 kg 16 pm 0.09% 0.008° 0.05°
NRT150 454 5 kg 20 kg 20 pm 0.09% 0.008° 0.05°
LTS150 456 5 kg 15 kg 50 pm 0.18% 0.016° 0.05°
LTS300 456 5 kg 15 kg 50 pm 0.20% 0.022° 0.06°
Definition of Characteristics
4 )

¥ Maximum Velocity
Specifications for the maximum velocity are stated for the stages without load.

¥ Bidirectional Repeatability
Repeatability is a measure of the ability of a stage to return to an exact commanded position. Bidirectional repeatability
is an average of the repeatability when the commanded position is approached from both directions. In the agove table,
the bidirectional repeatability is measured with the backlash correction feature in the control software enabled.

® Backlash
Backlash is a mechanical phenomenon caused by the lead screw mechanism. When the direction of travel of a lead screw
is reversed it will take up some slack in the system before actually moving the stage, however the encoder in the system
will observe the screw to have rotated, leading to a discrepancy between commanded position and absolute position.
All Thorlabs controllers can compensate for backlash.

¥ Minimum Incremental Movement
This is the actual minimum incremental motion that a stage can make, otherwise known as the minimum step size.

¥ Maximum On-Axis Load Capacity
The maximum weight that can be mounted on the center of the stage and be actuated repeatedly without damage to the
stage or it’s actuators.

B Absolute On-Axis Accuracy
This is defined as the maximum discrepancy between the command position and the absolute position over the full travel of
the stage. Absolute on-axis accuracy is measured over the full travel range of the un-calibrated stage using an interferometer.
I}Ilote that all NRT and LTS stages are calibrated, and a calibration file sent with the unit. Calibrated accuracy is provided for
these stages.

B Maximum Accuracy
This is the maximum discrepancy between command position and absolute position expressed as a percentage of the
commanded position. The advantage of expressing this as a percentage is that the performance of the stage can be
compared to stages with different maximum travel ranges.

B Home Location Accuracy
Measurement of how accurately the stage returns to home after power cycling the controller.

\. J
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TECHNOLOGY Vv

Motorized Stage Selection Guide Buasiss

Pages 442-459 Manual Stages

Motorized Stages

Motorized Multi-Axis Platforms

Multi-Axis
B 3-and 6-Axis Models Platforms
¥ 4 mm of Travel per Axis Actuators
See Pages 442-443 Controllers

SECTIONS V

Linear Translation

0.5" and 1" Large Platform Translation Stages

B DC Servo Driven

B Aluminum Construction Rotation

B XYZ Configurable Goniometers

See Pages 444-445

1" and 2" Compact Translation Stages
B DC Servo Driven
¥ Small Compact Package

B Recirculating Ball Bearing
B XYZ Configurable

See Pages 446-447

2" TravelMax™ Translation Stages
B DC Servo and Stepper Motor Options
¥ Heavy Duty Stainless Steel Design

B Crossed Roller Bearings
B XYZ Configurable

See Pages 448-453

4" and 6" Long Travel Translation Stages
B 4" (100 mm) and 6" (150 mm) Travel
B Stepper Motor Driven

B Recirculating Ball Bearings
B XYZ Configurable

See Pages 454-455

Long-Travel Translation Stages with Integrated Gontrollers
B 6" (150 mm) and 12" (300 mm) Travel

B Stepper Motor Driven

¥ Integrated Controller for Remote or Stand Alone Operation

¥ Low Profile Design
See Pages 456-458

Motorized Lab Jack
B 2" (50 mm) Vertical Travel

¥ Integrated Controller for Remote or Stand Alone Operation

See Page 459

DRLAES www.thorlabs.com
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¥ CHAPTERS ]
4 mm Travel, NanoMax™ with Stepper Motors and Piezos

Manual Stages

Motorized Stages MAX341

Patented 6467762 The MAX341 features internal piezoelectric actuators built directly

into the body of the platform, providing a 20 pm travel range with
a positional resolution of 20 nm. The MAX341 has three strain
gauge displacement sensors, providing a voltage signal that is
linearly proportional to the displacement of the piezoelectric
element. This signal is used to compensate for the hysteresis,
¥V SECTIONS = creep, and thermal drift that is inherent in all piezoelectric
'_' elements. If used with a BPC203, the piezoelectric actuator
_ can be controlled in a closed-loop feedback mode that
Rotation L L results in a resolution of 5 nm.

Multi-Axis
Platforms

Actuators

Controllers

Linear Translation

Goniometers
8.38" (213 mm)
4.41"
(112 mm)
See the Full NanoMax™ 300 -
Range Starting on Page 470 | ©0mm) |
HAffA ° ° t
9 o o
Multi-Axis Platform, Q:D — e (520'36” )
gee Our - -O'MS Chapte, HUTOT o ° ol oo mm
tails on these Specializeq py, ' for o o
De "0ducy, 441"
See Page 472-473 (112 mm)
- - O
Multi-Axis Platforms o e}
m)
= I oz
These flexure-based 3-axis precision stages are shown ; To oflflo ofl (219 mm)
in more detail in the chapter on Multi-Axis Platforms. @M ecC h an Ical
In the Multi-Axis Platforms section, you will find Drawings Available on the
manual and motorized versions of both the 3-axis as IWE B L_
well as the G-axis stage. Complete pre-configured, e % 5
fiber launch systems are also featured. S —
i f
Q:D 2.46"
(62.5 mm)
|

Note: All measurements related to the performance of the piezoelectric actuators are
made with the Thorlabs model BPC203 piezo driver, which can be found on page 569

General Specifications

B XYZ Travel: 0.16" (4 mm) ¥ Bidirectional Repeatability: 0.5 pm
¥ Max Velocity: 2.5 mm/s ¥ Home Location Accuracy: +1.5 pm
B Max Acceleration: 4 mm/s’ ¥ Thermal Stability: 1 pm/°C
= Backlash: <7.0 pm ¥ On-Axis Load Capacity: 2.2 lbs (1 kg)
B Min Achievable Incremental Movement: 0.06 pm ¥ Resonant Frequency (+10%):
B Absolute On-Axis Accu_racy; 375 Hz (NO Ioad), 200 Hz (275 g LOad), 150 Hz (575 g
X-Axis: 43 pm Load)
Y-Axis: 66 pm B Weight: 2.2 Ibs (1 kg)
Z-Axis: 278 pm ¥ Deck Height: 2.46" (62.5 mm) from the Bottom Surface of
¥ Max Percentage Accuracy: the Moving Platform. The Accessory Beam Height is 2.95"
X-Axis: 4.2% (75 mm) from the Bottom Surface of the Stage
Y-Axis: 4.35%
Z-Axis: 10.4%

MAX343 MAX343/M $  2,345.00 £ 1,625.50 | € 2.082,00 | ¥ 19,802.00 NanoMax™ Stage with Stepper Motor Drives
MAX341 MAX341/M $  3,530.00 £ 2,447.00 € 3.134,00 ¥ 29,808.00 | NanoMax™ Stage; Stepper, Piezoeletric Actuator, & Sensor

www.thorlabs.com DRLAES



4 mm Travel, NanoMax™ with Stepper Motor 6-Axis Flexure Stage

Specifications
B Stepper Motor Range:
4 mm (0.16") (x, y, 2), 6° (0%, Oy, 0z)
B Optional Piezo Actuators:
30 pm (x, y, z), 1.8 arcmin (0x, Oy, 6z)
B Stepper Motor Resolution: 20 nm
(x, 5 2), 0.1 arcsec (0x, By, 0z), Tested
with Model BSC103 Stepper Motor
Driver
B Optional Piezoelectric Actuator:
30 nm (x, y; z), 0.1 arcsec (0x, Oy, 0z)
B Optional Piezoelectric Actuator
with Feedback: 7 nm (x, y, 2),
0.03 arcsec (8%, By, 0z), The Strain
Gauge Sensors Improve the Resolution
by Ensuring Deterministic Control of
the Piezo Movement
¥ Deck Height:

* 112.5 mm (4.43") for Mounting
Surfaces of the Moving Platform.
¢ Add an Additional 12.5 mm (0.5")
for the Accessory Beam Height
125 mm (4.92")*
¥ Modular Stepper Motor Drives:
Hybrid Stepper Motor with 1.8° Step

Angle and 23 N-cm of Holding Torque

I Step Angle: 1.8°

B Step Accuracy: 5%

M Rated Phase Current: 1 A
M Phase Resistance: 4.6 Q

Full NanoMax™ 600 Range
Starting on Page 475

NanoMax™ Outfitted with Stepper Motors

TECHNOLOGY Vv

Motion Control

CHAPTERS V

Manual Stages

Patented 6,467,762 Motorized Stages

Multi-Axis
Platforms

Actuators

Controllers

SECTIONS V

Linear Translation

Rotation

Goniometers

See the

¥ Phase Inductance: 10.6 mH
¥ Holding Torque: 23.1 N-cm
B Detent Torque: 1.7 N-cm

*Measured from the bottom surface of the stage

These motorized NanoMax™ 6-axis stages combine the high thermal and
mechanical stability of our NanoMax™ 600 series stage with the automated control
offered by outfitting the system with micro-stepping stepper motors. When
controlled by the apt™ -Series Stepper Motor System Controllers, they provide fast,
automated positioning.

The NanoMax™ TS series offers inherently low kinematic static friction and
virtually zero backlash except for that associated with the leadscrew of the stepper
motors. These features combine to produce an automation tool that is capable of
24/7 operation with a positional resolution of 20 nm that will not degrade in
industrial applications. Compared to traditional flexure designs, the mechanical
stiffness is an order of magnitude higher, providing additional resistance against the
external forces often encountered in the assembly process. Therefore, this stage is
ideal for fiber alignment and positioning tasks, particularly those involving multi-
channel optical waveguides and complex optical circuits.

For an increased level of automation, we offer two models with internal piezoelectric
actuators. One of these two is also offered with displacement sensors that attach
directly to the piezoelectric stacks. This added feature increases the resolution by a
factor of two and enables closed-loop operation.

MAX604 MAX604/M $ 7,175.00 £ 4,974.00 € 6.371,00 ¥ 60,586.00

NanoMax 6-Axis Positioning Stage with Stepper Motors

our Multi-Axis Plat!urms Ch.
Details on these Specializeq p;’:":;tg;,

See Page 488

Multi-Axis Platforms

These flexure-based 6-axis precision stages are
shown in more detail in the chapter on Multi-
Axis Platforms. In the Multi-Axis Platforms
section, you will find manual and motorized
versions of both the 3-axis as well as the 6-axis

stage. Complete pre-configured, fiber launch
systems are also featured.

MAX605 MAX605/M $ 11,035.00 £ 7,650.00 € 9.797,00 ¥ 93,180.00 |NanoMax 6-Axis Positioning Stage, Stepper Motors, & Piezos

MAX606 MAX606/M $ 13,210.00 £ 9,158.00 €11.728,00 ¥ 111,546.00

NanoMax 6-Axis Stage, Stepper Motors, Piezos, & Sensors

All models are available in a left handed configuration, please call for details.

DRLAES
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¥ CHAPTERS T TTTI——
Manual Stages 0.5" Travel Motorized Translation Stages

Features The MT1-Z8 provides 0.5" (13 mm) of motorized motion in a single axis, whereas

—— ® DC Servo Motor with an the MT3-Z8 provides 0.5" (13 mm) of travel in the X, Y, and Z axes. The MT1-Z8
Multi-Axis . . . . .
Platforms Optical Encoder is assembled from three single axis stages using the MT402 bracket. Each stage comes
® High-Torque Gear Head with two mounting dowels to ensure orthogonality when stacking multiple stages.

Actuators B Built-In Mechanical Limit Switches The 12 VDC servo motor actuators use a 1.0 mm pitch leadscrew, a 67:1 gear head,
Controllers B Right- or Left-Handed Configuration and a built-in optical encoder that provides 34,304 counts per revolution to ensure

sub-micron positioning. See pages 534-539 for more information on our DC servo
v SECTIONS motors.

Linear Translation

Rotation ( . A
(o N @Mecbqglcggl
Goniometers pecitications E‘n' rawings Available on the
B Travel Range: 0.5" (13 mm) cheSign _JWEBL_
B Recommended Controller: TDCO001
B Max Velocity: 3 mm/sec
B Stage/Bearing Construction: Aluminum/Ball Bearing
\ B Bidirectional Repeatability: 1.5 pm
T-Cube DC | ® Backlash: <6 pm
Servo Motor B Min Achievable Incremental Movement: 100 nm
Driver B Max On-Axis Load Capacity (Vertical): 10 Ibs (4.5 kg)
. B Max On-Axis Load Capacity (Horizontal): 20 Ibs (9 kg)
B Absolute On-Axis Acurracy: 95 pm
¥ Max Percentage Accuracy: 0.7%
¥ Home Location Accuracy: <2 pm
= Pitch: 0.006°
H Yaw: 0.013°
B Weight: 0.88 Ibs (0.4 kg)
B Platform
For More ©2.40" x 2.40" (61 mm x 61 mm)
Details, See * 1/4" - 20 (M6 x 1.0) Tapped Holes, 7 Places
Pages 542 * #8-32 (M4 x 0.7) Tapped Holes, 4 Places
Linear Displacement per Encoder Count: There are 512 encoder counts
per revolution of the motor. The output shaft of the motor goes into a
67:1 planetary gear head. This requires the motor to rotate 67 times in
order to rotate the 1.0 mm pitch leadscrew one revolution. The end result
advances the stage by 1.0 mm. To calculate the linear displacement of the
actuator per encoder count:
* 512 x 67 = 34,304 encoder counts per revolution of the leadscrew
* 1.0 mm/34,304 counts = 2.915 x 10° mm (29 nm) linear displacement
of the leadscrew per encoder count.
\_
\_ J
Save 10% When Purchasing Complete Package Stage Plus Motorized Actuators
MT1-78 MT1/M-Z8 $  681.30 £ 47230 € 604,90 ¥ 5,753.00 Motorized Translation Stage, 0.5" (13 mm of Travel)
MT3-78 MT3/M-Z8 $ 2,045.00 £ 1,417.50 € 1.815,50 ¥ 17,269.00 XYZ Motorized Tranlslation Stage, 0.5" (13 mm of Travel)
MT401 MT401 $ 19.30 £ 13.40 € 17,20 ¥ 163.00 Base Plate
MT402 MT402 $ 36.50 £ 25.40 € 32,50 ¥ 308.30 Angle Mounting Bracket
/ see Our Manual Stages Chapge, fo N\

petails on the MT3 w/Manuaj Driy, e"s
See Page 428

Manual Stages

Manual versions of the MT-Series stage can be found back in the Manual Stages chapter of this section.
Many applicaitons require a combination of motorized and manually-driven stages,. The MT3 platform
\ supports the easy mixing-and-matching of various drive optisons.

www.thorlabs.com www.thorlabs.com
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Motion Control

N CHAPTERS V
1" Travel Motorized Translation Stages Manual Stages

Features See ofan the %ﬁﬁaﬁ'{;ﬂ,’;{gsf Motorized Stages
B Optical Encoder with 34,304 Pulses/Rev See Page 429 Multi-Axis
B 67:1 Gear Head for High Torque Platforms
M Built-In Limit Switches Manual Stages Actuators
® Right-Handed Configuration, User Changeable to Left Handed

Controllers

The PT1-Z8 and the PT3-Z8 motorized stages provide a 1" (25 mm) total Tthis ‘_’"’btori;‘d wanslacion
stage 1s based on our
travel range for each axis. The PT3-Z8 is assembled from three single axis stages s

SECTIONS V

popular PT-Series
using the PT102 (/M) bracket. Each stage comes with two mounting dowels to manually-driven stages. Linear Translation
ensure orthogonality when stacking multiple stages. The motorized actuators The manually-driven

version of this stage utilizes

allow sub-micron control and provide position feedback via an optical encoder. Rotation
A 12 VDC servo motor and gear head rotate the 1.0 mm pitch leadscrew that

drives the stage; built-in limit switches provide overdrive protection.

micrometer drives; this
product is featured in our
Manual Stages chapter. Goniometers

Thorlabs motorized actuators are some of the smallest that are commercially
available. Combining these actuators with our compact high-precision
translation stages results in an extremely compact sub-micron translator.

(" \

Specifications

Travel Range: 1" (25 mm) aesign
Recommended Controller: TDC001

Max Velocity: 3 mm/sec

PT1-28

Stage Bearing Construction: Aluminum/Ball Bearing
Bidirectional Repeatability: 1.5 um

Backlash: < 12 pm

Min Achievable Incremental Movement: 100 nm
Max On-Axis Load Capacity (vertical): 10 Ibs (4.5 kg)
Max On-Axis Load Capacity (horizontal): 20 lbs (9 kg)
Absolute On-Axis Acurracy: 130 pm

Max Percentage Accuracy: 0.52%

Home Location Accuracy: <2 pm

Pitch: 0.006°

Yaw: 0.013°

Platform
*3.00" x 4.00" (76.2 mm x 101.6 mm)
* 1/4" - 20 (M6 x 1.0) Tapped Holes, 16 Places

Linear Displacement per Encoder Count: There are 512 encoder
counts per revolution of the motor. The output shaft of the motor
goes into a 67:1 planctary gear head. This requires the motor to
rotate 67 times in order to rotate the 1.0 mm pitch leadscrew one
revolution. The end result advances the stage by 1.0 mm. To
calculate the linear displacement of the actuator per encoder count:

* 512 x 67 = 34,304 encoder counts per revolution of the leadscrew

¢ 1.0 mm/34,304 counts = 2.915 x 10° mm (29 nm) linear
displacement of the leadscrew per encoder count.

\. J
\. J

Save 10% When Purchasing Complete Package Stage Plus Motorized Actuators

T PT101

PT1-Z8 PT1/M-Z8 $  680.00 £ 471.40 € 603,80 ¥ 5,742.00 |Single-Axis Motorized Translation Stage, 1" (25 mm) Travel
PT3-Z8 PT3/M-Z8 $ 2,085.00 £ 1,445.50 €  1.851,00 ¥ 17,606.00 | Three-Axis Motorized Translation Stage, 1" (25 mm) Travel
PT101 PT101 $ 15.60 ) 10.80 € 13,90 ¥ 131.80 Base Plate

PT102 PT102/M $ 68.60 £ 47.60 € 61,00 ¥ 579.30 Angle Mounting Bracket

DRLAES www.thorlabs.com
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Linear Translation

Specifications

B Travel Range

* MTS25: 25 mm

* MTS50: 50 mm

Recommended Controller: TDC001
Max Velocity: 3 mm/sec
Stage/Bearing Construction: Aluminum/Recirculating Ball
Bearing

Bidirectional Repeatability: 1.6 um

Backlash: <6 pm

Min Achievable Incremental Movement: 50 nm

Max On-Axis Load Capacity (Vertical): 10 Ibs (4.5 kg)
Max On-Axis Load Capacity (Horizontal): 26.4 Ibs (12 kg)

Absolute On-Axis Acurracy
* MTS25: 145 pm

* MTS50: 290 pm

Max Percentage Accuracy

* MTS$25: 0.6%

* MTS50: 0.7%

Home Location Accuracy: <8 pm

Pitch
e MTS25: 0.04°
* MTS50: 0.05°

Yaw

e MTS25: 0.05°

* MTS50: 0.06°

Weight: 0.7 lbs (0.31 kg)

Platform

®1.50" x 1.69" (38.1 mm x 43.0 mm)

* #4-40 (M3 x 0.5) Tapped Holes, 18 Places
* #8-32 (M4 x 0.7) Tapped Holes, 1 Place

Linear Displacement per Encoder Count: There are 512 encoder counts
per revolution of the motor. The output shaft of the motor goes into a 67:1
planetary gear head. This requires the motor to rotate 67 times in order to
rotate the 1.0 mm pitch leadscrew one revolution. The end result advances
the stage by 1.0 mm. To calculate the linear displacement of the actuator per
encoder count:

design

* 512 x 67 = 34,304 encoder counts per revolution of the leadscrew

* 1.0 mm/34,304 counts = 2.915 x 10° mm (29 nm) linear displacement
of the leadscrew per encoder count.

25 and 50 mm Travel Motorized Translation Stages

Features
]
]

Compact Modular Design

Bundle Offer Includes TDC001 T-Cube Driver and
Power Supply

High-Load Linear Guide Rails

Modular Design Allows Multi-Axis Configurations
Built-In Limit Switches on the Stage

Hall Effect Encoded DC Servo Motors

The compact, motorized MTS Series stages feature a dual set of
linear rails with a continuously recirculating ball bearing on a
moveable carriage. This mechanism provides smooth, low-friction
movement. The minimum achievable movement is 50 nm.

Limit switches on the stage ensures controlled motion within the
parameters of the unit and prevents overdriving in both directions.

Two travel ranges are available: 25 mm and 50 mm.

The stages are configurable in XY, XZ, and XYZ in both left- and
right-handed configurations using the Angle Brackets and Spacer
Plates. Base plates are also available allowing them to be bolted
directly to an optical table. The MTS25-Z8 and MTS50A-Z8
stages can be attached to a MTS25A-Z8 or MTS50A-Z8 base,
respectively, using the four included M3 x 1.0 caphead screws and
dowel pins. For added flexibility, multi-axis configuration can be
made using a mixture of 25 mm and 50 mm stages.

The MTS bundles include a TDC001 Controller, power supply,

and necessary cables for fast out-of-the-box setup and operation.

For a complete technical description of the TDC001
T-Cube™ servo driver is found on pages 552-553, in the

Controllers chapter. .
FMechanical

Drawings Available on the

_WEBL

MTS25-78 MTS25/M-78 $ 809.00 £ 560.90 € 718,30 ¥ 6,831.30 Compact Motorized 25 mm Travel Translation Stage
MTS25-Z8E | MTS25/M-Z8E $ 1,390.00 & 963.60 € 1.234,00 ¥ 11,738.00 MTS25 Translation Stage Plus TDC001 Controller
MTS50-Z8 MTS50/M-78 $ 899.00 £ 623.30 € 798,20 ¥ 7,591.20 Compact Motorized 50 mm Travel Translation Stage
MTS50-Z8E | MTS50/M-Z8E $ 1,490.00 £ 1,033.00 € 1.323,00 ¥ 12,582.00 MTS50 Translation Stage Plus TDC001 Controller
PAAG32 PAAG32/M $ 52.80 £ 36.70 € 46,90 ¥ 44590 Hi Density D-Type Extender Cable, 2.5 m

TPS001 TPS001* $ 25.00 £ 17.40 € 22,20 ¥ 211.20 +15 V Power Supply for Single T-Cube

TPS008 TPS008* $  175.00 £ 121.40 € 15540 ¥ 1,477.80 +15 V Power Supply for up to 8 T-Cubes

*Imperial and Metric parts are equivalent. ...Continued on Next Page
www.thorlabs.com DRLAES
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FMechanical @
Drawings Available on the Multi-Axis
_WEB.._ Platforms
MTS25-28
Actuators
NEW o g5
daesign é 6N ° Controllers
ol|%@
||
XYZ Configuration Built with i @: %
@0l 1°

MTS25A-Z8, MTS25B-Z8,

and MTS25C-Z8

MTS25C-28 el
Goniometers
MTS25-28
MTS25B-28
MTS25-28
Each adapter plate comes with the required dowel pins to ensure MTS25A.28 f

orthogonality as the system is reconfigured. The base plates are designed
to allow the stages to be easily secured to an optical table with 1/4"-20
(M6 x 1.0) tapped holes on 1" (25 mm) centers.

MTS ieries Mountini Adaiters ]

MTS25A-7.8* $ 41.00 # 28.50 < 36,50 | ¥ 34630 MTS25 Base Adapter Plate
MTS25B-78* $ 29.00 £ 20.20 = 25,80 ¥ 244.90 MTS25 XY Adapter Plate
MTS25C-Z8* $ 62.00 # 43.00 < 55,10 | ¥  523.60 MTS25 Right-Angle Bracket
MTS25CSA* $ 40.00 £ 27.80 € 35,60 ¥  337.80 MTS25 60 mm Cage System Adapter Plate
MTS50A-78* $ 51.00 £ 35.40 € 4530 | ¥ 430.70 MTS50 Base Adapter Plate
MTS50B-78* $ 39.00 £ 27.10 | € 34,70 | ¥  329.40 MTS50 XY Adapter Plate
MTS50C-Z8* $ 72.00 £ 50.00 € 64,00 | ¥  608.00 MTS50 Right-Angle Bracket
MTS50CSA* $ 48.00 £ 33.30 € 42,70 ¥ 405.40 MTS50 60 mm Cage System Adapter Plate

*Imperial and metric compatible

Adaptive Optics Kits

¥ Out-of-the-Box Functionality for Real-Time, High-

Precision Wavefront Control
# MEMS-Based DM Achieves High Spatial Resolution

# Shack-Hartmann Wavefront Sensor with High
Resolution CCD Camera and Microlens Array

® Includes Light Source, Imaging Optics, and Associated
Mounting Hardware

Thorlabs’ new Adaptive Optics (AO) Kits remove the barrier
for entry into adaptive optics, making this real-time
wavefront-correcting technology accessible to researchers and
OEM users alike. The kit includes Boston Micromachines
Corporation’s state of-the-art, 140-element, 3.5 micron stroke,
MEMS-based deformable mirror. Also included is a Thorlabs
WES150C Shack-Hartmann wavefront sensor, all necessary imaging
optics and mounting hardware, fully functional stand-alone control software
for immediate control of the system, and a low-level support library to assist with
tailored applications authored by the end user.

See Pages 1408-1411 for details.

DRLAES www.thorlabs.com
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2" TravelMax™ Stage with Stepper Motor

Removable Base Plate
Features . Included with the LNR50S
B Solid Stainless Steel Construction and LNR50K1 Packages

B Stepper Motor Drive with Precision Ground
Trapezoidal Leadscrew

Heavy-Duty Cross Roller Bearings Stepper Motor
Thermally-Matched Stainless Steel Construction
Offers Excellent Dynamic-Torque Performance

LNR50S

High-Prccision, Home-Position Sensor Provides
Excellent Repeatability

Optional Piezo Actuators
(see pages 530-532)

Static Pin or Optional Piezo

Motorized TravelMax™ Cross-Roller-Bearing Stage

Combining the TravelMax™ stage with our DRV014 high-performance stepper motor based actuator provides true nanopositioning
capability. The stepper motor actuator uses a trapezoidal-shaped 1 mm/rev pitch leadscrew that provides a high load carrying capability.
When used with the BSC101 stepper motor driver a step size of 50 nm is achievable.

The exceptional performance of the LNR50S is a result of the rigid all stainless steel construction of the stage combined with the
sophisticated design of the DRV014 actuator. The high-quality, cross-roller-bearing rails can carry loads up to 10 times larger than
equivalent-sized ball slides. The precision-ground shafts provide excellent straight line accuracy and the alternately crossed rollers can
handle force in any direction. The performance is further enhanced by using thermally matched materials that ensure stability and
uniform performance over the entire 2" (50 mm) range of motion.

The modular design of the LNR50 family of stages allows optional elements (such as piezo actuators — see pages 530-532) to be added to
the platform within minutes. The top and bottom surfaces of the LNR series stages are equipped with an array of 1/4"-20 (M6 x 1.0)
tapped holes to maximize the mounting flexibility of components. The LNR50P1 baseplate and LNR50P2 angle bracket allow the LNR
series of stages to be configured in left- or right-handed orientations in XY, XZ, or XYZ systems — see pages 432-433.

fMechanical

Drawings Available on the

WEBL

LNR50S (LNR50S/M) Specifications

Travel Range: 2" (50 mm) g g(f)ﬁ]"m)
Recommended Controller: BSC101
Max Velocity: 8 mm/sec 1@ @0 O]
Stage/Bearing Construction: ! /G) @ @ I
Stainless Steal/Crossed Roller Bearing 1 ﬁ/l "_20'(M6H X I1 .0) o
Bidirectional Repeatability: 0.5 pm o sang s | Q@ @@ @ 20 | 105mm)
Backlash: <6 pm 5.40" (13 Places)
Min Achievable Incremental Movement: 50 nm (138 mm) i @ © o i
Max On-Axis Load Capacity (Vertical): 22 Ibs l®@ 020 O]
(10 kg)
Max On-Axis Load Capacity (Horizontal): ..‘-‘ © 3
66 Ibs (30 kg) H ®
Absolute On-Axis Acurracy: 10 pm 1.12"
Max Percentage Accuracy: 0.02% (28 mm)
. Stepper Motor

Home Location Accuracy: <2 pm
Pitch: 0.03° =
Yaw: 0.015° :ﬂ ]]
Weight: 6.2 lbs (2.82 kg) oN0)

_ 0.98"

10.73" (25 mm)
(273 mm)
Nominal
2" (50 mm) TravelMax™ Stage with Stepper Motor Actuator
LNR50S LNR50S/M $  1,690.00 £ 1,171.50 € 150050 | ¥ 14,271.00 2" (50 mm) TravelMax™, Stepper Motor Drive

www.thorlabs.com DRLAES
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LNR50K1

Save 10% with this Complete Package ]
Includes LNR50S, BSC101 Controller, Cables, and Software Rotation

Goniometers

apt™ System: Stepper Motor Controller

The BSC series apt™ stepper-motor controllers (see pages 558-559) are designed to drive larger framed
2-phase bipolar stepper motors, with and without encoder feedback. The BSC101 is capable of
delivering powers up to 48 V/50 W peak (25 W average).

The controller combines high-speed digital signal processors (DSP) with low-noise analog electronics
and ActiveX® software technology for effortless one, two, or three-axis motion. Additional axes can be
driven by connecting one or more benchtop units via a standard USB hub. The controller is supplied
with a full suite of software support tools. An intuitive graphical instrument panel allows immediate
control and visualization of the operation of the stepper controllers, and any other apt™ controllers
that are installed. See pages 580-582 for a full description of the apt™ system software.

Features Motor Drive Specifications

B Single-Channel ¥ Leadscrew Pitch: 1 mm Upgradeable to
(Other Multi-Channel B Limit Switches: Ceramic Tipped Electro- Piezoelectric-Assisted Drives
Models Available) Mechanical Switches .

B Supports 2-Phase Bipolar ® MicroStepping Resolution: Referring to thf.: photograph at th.e top of the. page, the
Steppers up to 50 W <50 nm (25,600 Microsteps LNRS50S stage includes a static pin that provides a stop for

] Fl?if(fi:genlziaél Encozier Per 1 mm of Translation ) thelmo(tior dlrlive. This f)in is easily dremovable zlndl can be .

cedback support - n . replaced with a piezoelectric transducer to complement the

. i}lzze.‘éi‘zzp uI::S;llirClngn gggegnlf/?:geg mm/s manual drive, as shown on the left. Details of complete

for 1l Thorl agbs Stages ® Controller Interface: USB piezo actuators can be found starting on page 530.

® USB Plug and Play Plus
Multi-Axis Expansion
B Motor Control I/O Port Mechanical and Electrical Data

(Jogging, Interlocks) B Step Angle:

B Full Software GUI 1.8° (50 poles and 2 Phases Results in
Control Suite 360° Divided by 200)

| High-.Resolution Micro B Step Accuracy: 10% (Nominal)
Stepping Control B Rated Phase Current: 1 A

® Stable and Predicta.ble ¥ Phase Resistance: 4.6 Q
Low-Speed Operation B Phase Inductance: 10.6 mH

B ActiveX® Software T
Graphical Panels ¥ Holding Torque: 23.1 N-cm

B ActiveX® Programming B Operating Temperature:

Interfaces -20 to 40° C (Motor Specification)

B Seamless Software
Integration With
apt™ Family

2" (50 mm) TravelMax™ Stage and apt™ Controller Package
Save 10% on the Complete Package: Includes Stage, Actuator, Controller, Cables, and Software

LNR50K1/M $ 2,677.50 £ 1,856.00 € 2.377,00 ¥ 22,609.000| 2" (50 mm) Stage, Stepper Motor Drive, and BSC101 Controller

DRLAES www.thorlabs.com
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2" TravelMax™ Stage Encoded Stepper Motor

Overview Motorized TravelMax™ Stage

The LNR50SE is a 2" (50 mm) TravelMax™ Stage with an
optical linear encoder and Stepper Motor. The actuator uses a
trapezoidal-shaped leadscrew with 1 mm/rev pitch that provides
a high load carrying capability.

The exceptionally high performance of the LNR50SE is a result
of the combination of rigid all-steel construction, optical linear
encoder, and the sophisticated design of the DRV014 actuator.
When driven with a BSC series stepper motor controller

(see pages 558-559) a true micro-stepping resolution of 50 nm
and position accuracy of 10 pm can be achieved.

Accuracy and Repeatability

Furthermore the ability to automatically control and set the
absolute position of the stage with accuracies and repeatabilities
in the range of 10 pm means that the LNR50SE stage can be
used in a wide variety of automated analytical scanning
characterization and test applications.

The optically encoded stage comes with a control unit that can
be connected directly to a BSC series stepper motor controller,
which then allows the fast development of sophisticated
automated routines via the comprehensive ActiveX
programming environment. See pages 558-559 for more
details on the BSC series controllers.

Linear Position Encoder

Combining the TravelMax™ all-stainless steel stage with an
integrated linear optical encoder provides the ideal solution
for when stability, long travel, and high load capacity also
need to be coupled to absolute position accuracy. When
combined with the Thorlabs BSC series stepper motor
controller, the high resolution encoder helps ensure a fully
operational solution out of the box.

The LNR50SE features a high, sub-micron resolution linear
scale that is directly attached to the moving platform of the
stage. This linear optical encoder provides the necessary
feedback to the drive electronics to ensure true
nanopositioning capabilities. This means that mechanical
positioning errors associated with backlash can be removed as
the encoder provides a direct readout of the absolute
position.

The glass scale encoder system has a resolution of
100 nm and provides absolute position accuracies on the
order of +3 pm over the full 2" (50 mm) of travel.
The bidirectional repeatability is on the order of 0.2 pm.

LNR50SE

FMechanical

Drawings Available on the

_WEBL

Static Pin or Optional Piezo (See Pages 530-532)

LNR50SE (LNR50SE/M) Specifications

¥ Travel Range: 2" (50 mm)

® Recommended Controller: BSC101

B Max Velocity: 8 mm/s

B Stage/Bearing Construction:

Stainless Steal/Crossed Roller Bearing

Bidirectional Repeatability: 0.2 pm

Backlash: <6 pm

Max On-Axis Load Capacity (Vertical): 22 Ibs (10 kg)
Max On-Axis Load Capacity (Horizontal): 66 lbs (30 kg)
Absolute On-Axis Acurracy: +3 pm

Encoder Resolution: 100 nm

Grating Pitch: 20 pm

Max Percentage Accuracy: 0.02%

Home Location Accuracy: <0.5 pm

Pitch: 0.03°

Yaw: 0.015°

Weight: 6.2 Ibs (2.82 kg)

our Manual Stages Chapte, e
s“?\a\\s on the LNR w/manual drjyge.

See Page 432-433

Manual Stages

Our popular LNR series motorized stages are
also available in manually-driven versions.
Many applications require multiple axes of
translation, however some of these multi-axis
systems will not require motorized drives. The
modularity of this family of products allows the
user to easily configure a mixture of motorized
and manuallly-driven stages.

LNR50SE LNRS50SE/M

$ 3,495.00

£ 2,423.00 € 3.103,00 ¥ 29,512.00 | 2" (50 mm) Linear Encoded TravelMax™ Stage, Stepper Motor Drive

www.thorlabs.com DRLAES
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Save 10% with this Complete Package
Includes All Drives, Controller, Cables, and Software Goniometers

BSC101 “FMechanical

. Drawings Available on the
Controller Details, 9

See Pages 558-559 »‘WE B L

LNRS50SEK1 — This fully configured single-axis system incorporates the LNR50SE
TravelMax™ all-steel stage with the DRV014 trapezoidal stepper motor actuator and
the powerful BSC101 single-channel benchtop stepper motor controller.

2" (50 mm) Travel Linear Position Encoder and Stepper Motor Drives

2” (50 mm) Linear Encoded TravelMax™ Stage,
LNR50SEK1| LNRS0SEK1/M $ 4,300.00 £ 2,981.00 € 3.818,00 ¥ 36,310.00 Stepper Motor Drive, and BSC101 Controller

)O\PolariS’” Kinematic Mirror Mount

Pointing the Way to Precision Alignment

Design Elements

» Thermal and Dimensional Stability:
Heat-Treated Stainless Steel

m Repeatability and Durability:

Ball Contacts with Sapphire Seats
» Usability and Feel:

Matched Actuator / Bushing Pairs

Temperature Cycle Testing:

Less than 2 prad Final Deviation
Additional Mechanical and Temperature
Test Data at www. Thorlabs.com

See Pages 214-215 for More Details

DRLAES www.thorlabs.com
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B
2" TravelMax™ Stage with DC Servo Motor

Motorized TravelMax™ Cross Roller Bearing Stage
The combination of a TravelMax™ stage and a high-performance DC servo motor
actuator provides the user with a high speed stage that has a high load capacity. The

actuator incorporates a 1024-lines (4096 effective) rotary encoder for accurate and
repeatable positioning, when driven with the BDC101 DC motor controller
(pages 548-549).

The exceptional performance of the LNR50V
is a result of the rigid all stainless steel

construction of the stage combined with

the rugged design of the DRV414 actuator

(page 536). Features
When stability, long travel, and high load capacity need to be combined with B High-Speed Operation
automated control at high speeds, the DC servo-driven TravelMax™ stage is the B Solid Stainless Steel Construction
perfect solution. The high-quality, cross roller bearing rails can carry loads up to 10 B Heavy-Duty Cross Roller Bearings
times larger than equivalent sized ball slides. The precision-ground shafts provide B Thermally Matched Stainless
excellent straight line accuracy and the alternately crossed rollers can handle force in Steel Construction
any direction. The performance is further enhanced by using thermally matched ¥ Right- or Left-Handed

XYZ Configurable

materials that ensure stability and uniform performance over the entire
2" (50 mm) range of motion.

B High-Quality DC Servo Motor Offers
Excellent Dynamic and Static Torque
Performance

B Integral Limit Switches
B Magnetic Rotary Encoder
B Precision Ground Leadscrew

The modular design of the LNR50 family of stages allows optional elements
(such as piezo actuators — see pages 530-532) to be added to the platform within
minutes.

Left- or Right-Handed and XYZ Configurable

The TravelMax™ was designed with flexibility and functionality in mind.
The top and bottom surfaces of the LNR series stages are equipped with an |
array of 1/4"-20 (M6 x 1.0) tapped holes to maximize the mounting flexibilicy [l
of components. The LNR50P1 baseplate and LNR50P2 angle bracket allow the
LNR series to be configured in left-or right-handed XY or XYZ systems.

FMechanical

Drawings Available on the

'WEBL

LNR50VK3
Stages, Controllers, Cables, and
Software Included

Specifications

B Travel Range: 2" (50 mm)
Recommended Controller: BDC101
Max Velocity: 50 mm/s
Stage/Bearing Construction:
Stainless Steal/Crossed Roller Bearing
Bidirectional Repeatability: 5 pm
Backlash: <11 pm

Minimum Achievable Incremental Movement: 200 nm
Max On-Axis Load Capacity (Vertical): 22 Ibs (10 kg)
Max On-Axis Load Capacity (Horizontal): 66 Ibs (30 kg)
Absolute On-Axis Acurracy: 83 pm

Max Percentage Accuracy: 0.37%

Home Location Accuracy: <10 pm

Lead Screw Pitch: 1 mm

Rotary Encoder: 1024 Line (4096 Effective QEP)
Pitch: 0.03°

Yaw: 0.015°

Weight: 5.0 Ibs (2.2 kg)

M‘\,””’»,__

BDC103

Specifications on the
BDC101 and BDC103 Controllers
can be found on pages 548-549.

2" (50 mm) Travel DC Servo Motor Actuator

LNR50V LNR50V/M $ 2,190.00 £ 1,518.00 € 194450 | ¥ 18,493.00 2" (50 mm) TravelMax Stage, DC Servo Motor Drive
LNR50VK1 LNR50VK1/M $ 3,475.00 £ 2,409.00 €  3.08500 |¥ 29,343.00 | 2" (50 mm) TravelMax Stage, DC Motor Drive, BDC101 Controller
LNR50VK3 LNR50VK3/M $9,240.00 £ 6,406.00 €  8204,00 | ¥ 78,023.00 |3-axis 2" (50 mm) TravelMax Stage, DC Motor Drive, BDC103 Controller]

www.thorlabs.com DRLAES
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Features LNR50P1
® This Mounting Plate is Included with all LNR50 I;IIuItt;-AXIs
Stages that Come Equipped with Stepper Motors atiorms
¥ Mounting Slots Allow Coarse XY Positioning of the System Actuators

B Assortment of Mounting Screws Included

Controllers

LNR50 TravelMax™ Mounting Plate

The LNR50P1 provides additional mounting options for the TravelMax™ series stages. The plate is 0.39" (10 mm) thick by Linear Translation
3.94" (100 mm) wide by 7.68" (195.1 mm) long. Tapped holes match up to the two mounting counterbored clearance holes of the
LNR50 stage. The set of four slots located in the middle of the plate allow the angle bracket shown below to be directly attached to this
plate; these four slots are counterbored for either 1/4" or M6 socket head screws.

Rotation

Goniometers

LNR50P1 LNR50P1/M $  56.50 £ 39.20 € 50,20 ¥ 477.10 2.54" (10 mm) Thick TravelMax™ Series Adapter Plate

Right-Angle Bracket, TravelMax™ Series

Features
This right angle mounting bracket allows the B Designed to Support the
TravelMax™ family of stages to be mounted Construction of XYZ Stage Assemblies
vertically. This right angle bracket is useful for B Attaches Directly to an Optical Table

for Applications Requiring One Axis
of Vertical Translation
B Reconfigurable for Right- or
. Left-Handed Applications
@M echanical B Assortment of Mounting Screws Included

Drawings Available on the

LNR50P2
'WEBI-

building XYZ stage assemblies; it can also be
used to build an XZ configuration.

LNR50P2 LNR50P2/M $ 88.80 £ 61.60 € 78,90 ¥ 74990 TravelMax™ Series Right-Angle Bracket

Spacer Block for Stacking Motor Driven TravelMax™ Stages

The LNR50P3 is specifically designed to allow the TravelMax™ stages outfitted
with motor drives to be stacked into an XY orientation, assuming Z to be the
vertical dimension. The plate is 0.94" (24 mm) thick and comes complete with
all the mounting hardware required to attach two LNR50 stages to its top and

LNR50P3 bottom surfaces.

LNR50P3 LNR50P3/M $  45.30 £ 31.50 € 40,30 ¥  382.60 Motor-Driven TravelMax™ Stages

CCD Camera Beam Profilers

‘Wavelength Range 190 to 1100 nm

CW and TTL Triggered Single Pulse Detection

High Dynamic Range CCD Camera with High Resolution and Low Noise
Thorlabs series of CCD camera based beam profilers, compared to scanning slit
profilers, offers true 2D analysis of the beam's power density distribution. This greater
detail allows complex mode patterns to be identified while optimizing the laser systems.

See Page 1306-1307
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NRT 100 mm (4") and 150 mm (6") Long-Travel Stages

Manual Stages

(Page 1012
The NRT positioning stages are ideally suited for applications that

Multi-Axis

require long travel, high precision, and high-load capacity such as

carrier bearings mounted to precisely aligned linear guide rails. A
minimal backlash leadscrew produces smooth translation. It is

Platforms
measurement and inspection. The main directly driven with a two-phase stepper motor capable of 25,600
Actuators platform is supported by four  microsteps per revolution (minimum step size of 100 nm).
recirculating ball ~ Magnetic limit switches allow homing and overdriving protection
Controllers

in both forward and reverse directions.

V SECTIONS

Mechanical and Electrical Data
Stepper Motor-Based Actuator
¥ Step Angle: 1.8° (50 poles and +2

Linear Translation

Rotation

NRT100 Phases for 360° Divided by 200)
Goniometers 100 mm Travel B Step Accuracy: 5%
¥ Rated Phase Current: 1 A
10.43" B Phase Resistance: 4.6 Q
(265.0 mm) ® Phase Inductance: 10.6 mH
‘ 346" T 0oy o o9 T ¥ Holding Torque: 23.1 N'cm
3.94" (88.h mm) 1.97" o O o ]] EI) B Detent Torque: 1.7 N-cm
(100.0 mm) (500, mm) N B Operating Temperature:
ef ° fed -20 °C to +40 °C
— o7 8 Tiolos (Motor Specification Only)
(50.0 mm) 1/4"-20 (M6 x 1.0)
331" Tapped Holes 1.65"
1.48" T .
(375 mm) (84.0 mm) (420mm) | Features
; : | [l) 1.71" B Low Profile
L (“35mm) g Lightweight Aluminum Body
p f ¥ Microstepping Resolution
2,50 ® XYZ Configurable
o o o ]j (63.5 mm)
1
14.02"
(356.1 mm)
12.4"
(315.0 mm)
; 3.46" ]
FMechanical 354" (@80 mm) 1.97 1
Dfawmiwaé‘eﬁ m[ 00.0mm) | (50.0,mm) ==
8 Holes
1.48" 331" Tappet Holes. ) 165"
) 375 Y apped Holes 49 o' mm) |
The stepper motor used in the NRT stage has 50 (67 mm glomm I |r [l) 171"
individual magnetic teeth and is ideally suited for ¥ i (43.5mm)

microstepping applications. Aside from the obvious t
increase in resolution provided by increasing the
steps per revolution from 200 to 25,600,

t
2.50"
(63.5 mm)

o o . o o [} o ——
microstepping ensures smoother low-speed motion }j Eﬁ—t
by allowing the discrete 1.8° step size, which ==
produces vibrational noise, to be reduced to much 16.0" |
smaller steps, resulting in lower vibrational noise. (406.4 mm)

The use of a trapezoidal leadscrew in the NRT series
also provides a number of benefits over the more
common Acme-style thread. The benefits include
improved durability, lower friction due to improved
surface quality, and very little backdrive, which
eliminates the need for a braking mechanism
commonly required with ball screws.

NRT150
150 mm Travel

www.thorlabs.com DRLAES
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NRT 100 mm (4") and 150 mm (6") Long-Travel Stages Manual Stages
(Page 2 of 2) Motorized Stages
Multi-Axis
. . Platforms
Specifications
¥ Travel Range B Max On-Axis Load Capacity (Vertical): Actuators
« NRT100: 4" (100 mm) 11 Ibs (5 ke)
* NRT150: 6" (150 mm) B Max On-Axis Load Capacity (Horizontal): el il
® Recommended Controller: BSC101 44 lbs (20 kg)
B Max Velocity: 10 mm/s B Absolute On-Axis Acurracy Linear Translation
B Stage Bearing Construction: * NRT100: 16 pm

Aluminum Recirculating Ball Bearing * NRT150: 20 pm Rotation

¥ Bidirectional Repeatability: 1 pm = Calibrated Accuracy: 2 pm
® Backlash: <3 pm B Max Percentflge Accuracy: 0.09% Goniometers
¥ Min Achievable Incremental Movement: 100 nm ® Home Location Accuracy: <1.2 pm

¥ Pitch: 0.008°

B Yaw: 0.05°

B Weight

« NRT100: 4.5 Ibs (2.0 kg)
« NRT100: 5.5 Ibs (2.5 kg)

NRT100 and NRT150 Stages
Stacked in an XYZ Configuration

NRT100 NRT100/M $ 1,920.00 £ 1,331.00 €  1.704,50 | ¥ 16,213.00 4" (100 mm) Travel Motorized Linear Stage
NRT150 NRT150/M $ 2,135.00 £ 1,480.00 € 1.895,50 | ¥ 18,028.00 6" (150 mm) Travel Motorized Linear Stage
NRT150P1 NRT150P1/M $ 113.00 £ 78.40 € 100,40 | ¥ 954.20 Vertical Mounting Bracket For NRT Series Stages

apt™ System: Multi-Channel Stepper Motor Controllers

(m SH: 90000003 V1.0.1201.08) BSC103 The BSC103 benchtop 3-axis stepper motor
g 3-Channel Stepper controller combines high-speed digital signal
- Motor Controller R N

A processor, low-noise analog electronics, and

v N ActiveX® software technology to provide effortless
one- or three-axis control. Additional axes can be
controlled by connecting one or more benchtop
units via a standard USB hub or by utilizing the
new midi-rack controller.

See Pages 558-559 for Details

www.thorlabs.com
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Manual Stages 150 mm (6") and 300 mm (12") Travel: LTS Series (Page 1 of 2)

Motorized Stages

Multi-Axis products
Platforms

Actuators

Controllers

V SECTIONS

Linear Translation

Retien The LTS Series of stages are stepper motor driven long travel stages with

ranges of 6" (150 mm) and 12" (300 mm). They feature an integrated
electronic controller that can be controlled remotely using a PC or
manually via the buttons and velocity potentiometer on the control key
pad. Parameter settings can be adjusted on the PC and stored in non-
volatile memory within the unit itself. When the unit is next powered up

Goniometers

! ! : o i Features
these settings are applied automatically. This is particularly useful when -

the stage is being used in the absence of a PC and USB link.

Low-Profile, Long Travel Stages

B Stepper Motor Driven
The stages are lightweight, compact, and robust with excellent ¥ Integrated APT Controller with USB Interface
performance characteristics over the full travel range. The long travel ® 6" (150 mm) and 12" (300 mm)

range makes them ideal for applications such as interferometry and M2 Travel Ranges
measurements, while the 33 Ibs (15 kg) load capacity make the stage

practical for most applications that fit on the large 3.54" x 3.54"

platform. They are compatible with our range of optomechanical and

1/4"-20
translation stages. The aluminum construction and low profile design (M6 x 1.0)
; o R 1/4"-20 UNC (M6 x 1.0) Slots
make these stages ideal for applications where space is limited. Integrated Tapped Hole (16 Places)
magnetic limit switches allow homing and provide overdriving protection 1.58" (40.1 mm) 1.57" (40.0 mm)
in both directions. A precision ball screw delivers smooth virtually noise
free movement. 5 A s T
@ @
° 1.0 (25.0 mm)
©| [ @__—‘
H s S o & I
Specifications <08 |1 .
¥ Travel Range: 354" °© o o e .
¢ LTS150: 6" (150 mm) (90.0 mm) o o o o]@5.0mm)
« LTS300: 12" (300 mm) L Oe AL
¥ Maximum Velocity: 15 mm/s . ; (150.0 mm) Length L*
B Stage/Bearing Construction: A o Total Travel||
Aluminum/Recirculating Ball Bearing o & o
¥ Bidirectional Repeatability: 2 pm o |
B Backlash: <5 pm F—— 6
B Min Achievable Incremental Movement: 100 nm B 475..08Irlnm) Téﬁ o 4
B Max On-Axis Load Capacity (Vertical): 11 Ibs (5 kg) © (105.0 mm)
¥ Max On-Axis Load Capacity (Horizontal): 33 Ibs (15 kg) 3
¥ Absolute On-Axis Acurracy: 50 pm f—= 1
B Max Percentage Accuracy LTS150: 0.18 % 3.94"
B Max Percentage Accuracy LTS300: 0.20% (100:0 mm) ;?GT
¥ Home Location Accuracy: <6 pm L#gqg?bz (3600 mm) a5 mm
. 2" .0 mm
u Pl]f’i“lé:lso o016 LTS300 19.7" (500 mm)
« LTS300: 0.022°
B Yaw:
* LTS150: 0.05°
* LTS300: 0.06° M hani |
L Weight: @Dravﬁngcs Avﬂab\e (E?e
« LTS150: 4.2 Ibs (1.9 kg) 'WEBL
* LTS300: 5.5 Ibs (2.5 kg) -

www.thorlabs.com DRLAES
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150 mm (6") and 300 mm (12")
Travel: LTS Series (Page 2 of 2)

Manual Stages

Motorized Stages

Multi-Axis

Driver Flexibility Platforms
The LTS series of stages feature an integrated apt™ Actuators
compatible controller, that is fully configurable

(parameterized) with key settings that can be made Controllers

by using the included software. Jog step sizes can
be selected, phase currents can be limited to SECTIONS v
suitable peak powers as required, and limit Linear Translation
switch configuration is accommodated .
through flexible logic settings. Moreover, & ' / Rotation
relative and absolute moves can be initiated ' :
with move profiles set using velocity profile Tl
parameters (including acceleration and
deceleration). Similarly, homing (zero
position datum) sequences have a full set of
associated parameters that can be adjusted for
a particular application. For simplicity of
operation, the apt™ software incorporates pre-configured
settings for the LTS series stages. For convenience and ease of use,
adjustment of all key parameters is possible through direct interaction with
intuitive software graphical panels. For example, a move to the next position can be initiated by
clicking directly on the position display and entering a new value. Note that all such settings and

parameters are also accessible through the ActiveX® programmable interfaces for automated alignment sequences.
Full Software GUI Control Suite and ActiveX® Controls Included

A full and sophisticated software support suite is supplied with the LTS series stages. The suite includes a number of out-of-the-box user

products

utilities to allow immediate operation of the unit without any detailed pre-configuration. All operating modes can be accessed manually,
and all operating parameters may be changed and saved for future use. For more advanced custom motion control applications, a fully
featured ActiveX® programming environment is also included to facilitate custom application development in a wide range of
programming environments. Note that all such settings and parameters described above are also accessible through these ActiveX®
programmable interfaces.

The ActiveX® apt™ system software shipped with the LTS stages is also compatible with other apt™ family controllers including our
multi-channel rack-based system and smaller optical table mountable T-Cube controllers. This unified software package allows seamless
mixing of the LTS stages with any apt™ benchtop, table top, and rack based controllers so that the user can build a single software
interface for an application utilizing multiple stages of different types.

ActiveX® Controls allow apt™ motion control and alignment SN: 90000003: V1.0.12(1.0.8)
functionality to be incorporated quickly and easily into custom
applications. ActiveX® Controls are pre-compiled software
functional blocks (or components) that typically include both
a graphical user interface (GUI) and programming (software
function) interface. There are many such ActiveX® Controls
available to the Windows software developer providing an
enormous range of pre-compiled functionality for use in their
own custom (or client) applications. The ActiveX® Controls

supplied with the apt™ system provide all of the GUI and

|+
programmability required to operate and control the full range of apt™ controllers (T-Cube, benchtop, [Pioome |+
| FTaE T b aanden
. . . . e e
and rack-based variants). For example, the Motor ActiveX® Control provides a complete instrument panel e L .
allowing full manual control of our stepper motor driver units. In addition, the associated programming |7 S L
Clans

interface allows the software developer to automate the operation of the motor in an integration application.

LTS150 LTS150/M $ 2,600.00 £ 1,802.50 € 2.308,50 ¥ 21,955.00 Integrated Long Travel Stage 6" (150 mm) Travel
L'TS300 LTS300/M $ 2,950.00 £ 2,045.00 € 2.619,00 ¥ 24,910.00 Integrated Long Travel Stage 12" (300 mm) Travel

DRLAES www.thorlabs.com



V¥ TECHNOLOGY

Motion Control

V CHAPTERS

Manual Stages

Motorized Stages

Multi-Axis
Platforms

Actuators

Controllers

V SECTIONS

Linear Translation

Rotation

Goniometers

Voice Coil Z-Translation Stage and Controller

product

Features

B Motorized Z-Translation Stage Ideal for Microscopy Applications
B 2.0 mm Travel with Better Than 200 nm Resolution
B Compact Footprint (L x W x H): 6.0" x 5.5" x 0.9"

(152.4 x 139.7 x 22.9 mm)
B Closed-Loop Feedback System

B Clear Aperture to Accommodate Standard Microscopy Specimen Slides

Laser Microscopy
Z-Stage

The ZS500 is a voice coil actuator stage that
is capable of 2.0 mm travel with better than
200 nm resolultion and offers a minimum
step size of less than 50 nm. The frictionless
voice-coil and flexure stage are ideal for rapid
movement of relatively heavy loads where
speed, precision, and short settling times are

ZS500
Stage and Benchtop
Controller (Included)

6.00"
(152.4 mm)
. 3.00"
(76.2 mm)
! .
2.75" )
(69.9 mm) ° ‘ ®
(]
° ©
5.50" _ e
(139.7 mm) E . ©
E °
| : .
Slide Clamping Screws 0.90"
4 Places Interface (22.9 mm)
Connector
J—= 1 I = = IJ
q . .
P 0.40" -
1.10" 025" ||, (10.2mm)
(28.0 mm) (6.4 mm)

required (i.e., microtitre plates). Our unique
flexure design ensures repeatable linear

\.

Please refer to our website for complete models and drawings. )

movement. Stage motion is monitored in real
time through a closed-loop feedback system
based on an optical position sensor that allows
for a high degree of accuracy.

The benchtop controller is included with the
785500 stage. Through the controller, users can
enable/disable the stage, translate the stage along
the z-axis, and set step size and height limits

for automated scanning. An analog input is
included on the front panel of the controller so

high-speed digital cameras, this additional speed is useful in capturing rapid 3D
images of live samples. The ZS500 offers an ideal combination of speed, travel,
and precision, rivaling many piezo-driven focusing stages.

Coming Soon
Z-Translation Stages to Accomodate ¥35 mm Petri Dishes and Multi-Well Plates.
Please see our website for details on this rapidly growing product line; search on

78500 for the latest details on this product.

users can implement their own automation. The Specifications™ 78500
75500 is used in the new Thorlabs multi-channel | 1avel Range 2.0 mm
video rate Confocal Microscope. The Confocal Step Resolution <200 nm
Microscope is featured in our Imaging section of Tile/Yaw <2 prad

this catalog, Max. Load Capacity 1.1 Ibs (0.5 kg)
The exceptionally long travel and high precision Stage C.ontrol Input Analog via BNC

of the stage make it useful in fluorescence Input S.lgnal 0-100V
applications involving deconvolution, confocal, Operating Temperature 0 -40°C

or multiphoton microscopy. When used in Stage Housing

deconvolution applications, the superior speed of ~ [Dimensions (L x W x H) 6.0"x5.5"x0.9"
the voice coil stage in comparison to Weight (Mass) 0.935 Ibs (0.425 kg)
conventional stepper motor driven stages Material Anodized Aluminum
fascilitates high speed z-stepping. With today’s * All specifications are subject to change. Please refer to our website, www.thorlabs.com, or call for up-to-date details on this

product.

75500* $ 5,000.00 £ 3,467.00 € 4.440,00 ¥ 42,221.00 Z-Translation Stage with Benchtop Controller

*Universal Design

www.thorlabs.com
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Motorized Lab Jack, 2" (50 mm) Vertical Travel

(177.8 mm)
1.00" Typ.
i o9 @s4mm 7| [T
o —ot—
som ; 4.00"
(122.6 mm) © 1 otemm)

& [1.00"Typ.

4 g ® $\ (25.4 mm)

! “_(351,'(;“,),:.“) 1/4-20 (M6 x 1.0)

(19 Places)

|

2.30"

10.66" ‘ f
(270.7 mm)

The L490MZ is a stepper motor driven lab jack. It features an integrated electronic controller that can be controlled remotely using a
PC with apt software suite (included) or manually via the buttons and velocity potentiometer on the control key pad. Parameter
settings can be adjusted on the PC and stored in non-volatile memory within the unit itself. The next time the unit is powered up these
settings are applied automatically. This is particularly useful when the unit is being used manually in the absence of a PC and USB link.

These motorized lab jacks provide a rugged, height adjustable platform ideal for mounting optomechanical sub-assemblies requiring
height adjustment. Based upon the dual pantograph design of the manual 1490, the L490MZ Motorized Lab Jack offers excellent
rigidity and platform parallelism. The large 7" x 4" (180 mm x 100 mm) mounting platform supports up to 33 Ibs (15 kg) with a
smooth vertical adjustment range of 2" (50 mm). Both the top and bottom plates offer a generous array of 1/4"-20 (M6 x 1.0) tapped

holes and clearance slots for general mounting requirements.

Mounting Holes

(110'.5 mm) Maximum Extended Position

(58.5 mm) Maximum Retracted Position

TECHNOLOGY Vv

Motion Control

CHAPTERS V

Manual Stages

Motorized Stages

Multi-Axis
Platforms

Actuators

Features

¥ Integral apt Controller with
USB Interface

¥ Rugged, Dual Pantograph
B Large Array of Mounting Holes
= Power Supply Included

Controllers

SECTIONS V

Linear Translation

Rotation

Specifications Goniometers

¥ Maximum Velocity:
* 1 mm/s at Loads <5.5 Ibs (2.5 kg)
* 0.5 mm/s at Loads <33 Ibs (15 kg)

Max Load Capacity: 33 Ibs (15 kg)
Repeatability: 5 pm
Travel Range: 2.04" (52 mm)

Deck Parallelism: <250 pm Over Full
Range of Travel

B Deck Pitch: 0.04°
Controller Specifications
¥ Voltage: 24 VDC

B Power: 30 W (Peak)

FMechanical

Drawings Available on the

-'WEBI-

4 )
: 7 Integrated Controller

for Remote and
Local Control

The L490MZ features an
integrated controller based on the
TSTO001 (pages 556-557), which
alllows for remote operation via
USB and stand alone local conrol
using easily accessible push button
controls. All units are shipped
with apt™ control software.

J

ActiveX® Controls allow the apt™
software suite to be incorporated
quickly and easily into custom
applications. ActiveX® Controls are
pre-compiled software functional blocks
(or components) that typically include
both a graphical user interface (GUI) and
programming (software function) interface. There
| are many such ActiveX® Controls available to the
Windows software developer providing a large range
of pre-compiled functionality for use in their own custom (or
client) applications. The ActiveX® Controls supplied with the
apt™ software suite provide all of the GUI and programmability
required to operate and control the full range of apt™ controllers

\_ including the L490MZ.

L490MZ

L490MZ

$1,950.00 £1,352.00 € 1.731,00

¥ 16,466.00 Motorized Labjack 2" (50 mm) Travel

DRLAES
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Manual Stages Motorized Rotation Stage

Receive a 10% Discount on the TDC001 When Ordering
Multi-Axis Both the CR1-Z7 and TDCO001 Together (ITEM# CR1-7E)
Platforms
Actuators Continuous 360° Rotation with Low Backlash Design
Controllers High-Torque, DC Servo Motor with Gear Head and Optical Encoder

High-Count Optical Encoder (12,288 pulses/rev)

Angular Readout in 2° Increments Plus a Vernier Scale Provides TDCO001
10 arcmin Precision DC Motor Controller
See Page 552

V SECTIONS

Linear Translation

Rotation ® Application Tested to 25 Ibs Vertical Load 170"
(@43.2 mm) %
Goniometers g o an e
— = . IR 1.00°
THORLABS (25.4 mm)
CR1/M-Z7|
CR1-Z7E 276" }
Complete system rotation (70.1 mm)
stage & DC Servo driver. 401"
See price box. @o7mm —

fMechanical

Drawings Available on the

WEBI-

Pin Description Pin Description

CR1-27 1 Ground 9 Not Connected
Motorized rotation stage only. See price box. Also 2 | Forward Limit Switch | 10 | 5V Encoder Supply
available with a manual drive. See page 436 3 | Reverse Limit Switch | 11 Encoder Channel A

: : 4 Not Connected 12 Not Connected
. . . . . . 5 Motor - 13 Encoder Channel B

.The CR1-Z7 motorized rotation stage offers high-precision, co.ntlnuous motion . T s— ” Not Cornoctod

in a sturdy, compact package. The backlash-free worm-gear design, coupled 7 Motor + 15 | Not Connected

with a high-resolution optical encoder, provides the rotational precision 8 | NotConnected Not Connected

required in optical laboratories. The high-torque 12 VDC Servo Motor supplies
ample power for rotating vertical loads of up to 25 Ibs.

Motor Connector Pin Out

CR1-27 CR1/M-Z7 $ 813.60 £ 564.10 € 722,40 ¥ 6,870.10 Motorized Rotation Stage

CR1-Z7E CRI1/M-Z7E* $ 1349.10 £ 935.30 € 1.197,80 ¥ 11,392.00 Rotation Stage with DC Servo Motor Controller
CRIA CRIA/M $  19.30 £ 13.40 < 17,20 ¥ 163.00 Rotation Stage Adapter

TPS001** TPS001** $  25.00 £ 17.40 € 22,20 ¥ 211.20 15 V Power Supply Unit for a Single T-Cube
*Price includes a 10% discount on the drive module, TDC001 Power Supply Included. **Universal Design, Imperial and Metric Compatible

Vs

T-Cube Automation Options
A compact and complete suite of instruments ideally suited
to bring automation wherever it is needed.
B Laser Diode Controller

TEC Controller

Stepper Motor Driver

DC Servo Motor

Strain Gauge Reader

Solenoid Controller

Position Sensing Reader use 28
Fiber-Coupled Laser Sources Contaler
NanoTrak Auto-Alignment Controller ~ Hub

T-Cube: Automation Building Blocks Pages 542-547

\.

www.thorlabs.com DRLAES
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Motorized High-Precision Rotation Mount for 31" Optics

The PRM1-Z8 is a small, compact, motorized rotation stage that accepts Q1"
optics and is based on our popular PRM1 rotation mount (see page 260).

Rotation is driven via a DC servo motor that is equipped with a 67:1 aesign

gearbox and a rotary encoder for accurate closed-loop position control. PRM128

The TDC001 DC Servo Controller is the ideal companion for achieving
smooth, continuous motion, which can be automated via the software
interface. The user can measure the angular displacement by using either
the software interface or the Vernier dial in conjunction with the graduation
marks that are etched on the rotating plate in 1° increments. The precision
DC motor actuator provides 25 arcsec incrimental motion over the entire 360° of
rotation. This rotation stage is also equipped with a precision home limit switch to
facilitate automated rotation to the zero position, thus ensuring absolute angular
positioning thereafter. The limit switch is designed to allow continuous rotation of the
stage over multiple 360° cycles.

Post Assembly

For complete flexibility, the stage can be mounted either vertically on a post or Sold Separately

horizontally using an adapter plate (PRM1SP2).

TECHNOLOGY Vv

Motion Control

CHAPTERS V

Manual Stages

Motorized Stages

Multi-Axis
Platforms

Actuators

Controllers
SECTIONS V

Linear Translation

Rotation

Goniometers

#8-32 (M4 x 0.7)

Post Mounting
Features

360° Coarse Rotation

1° Graduations on Main Dial

Compact Design

High Load Capabilities

Precision Home Limit Switch

Can be Used as a Stage or Rotation Mount

Directly Accepts @1" Optics up to 0.50" | SM1(01.035"-40)
(12.7 mm) Thick Internal Thread

Through
Fully Cqmpatible with Our SM1 Lens Tubes 1532 (M x07)
Accessories (See Pages 123-135) Mounting Hole

30 mm Cage
». Compatible

26"
.0 mm) #8-32
(M4 x0.7)

1/4" (M6)
Clearance

#8-32 (M4 x0.7)
Angled Mounting
Holl

Specifications 091
(23.0 mm)

Range: 360° Continuous Rotation T
Bidirectional Repeatability: +0.1°
Backlash: +0.3°

Rotational Velocity (Max): 25°/s \.

5.18" |
(131 mm)

Cable Length
19.6" (0.5 m)

On-Axis Load Capacity (Horizontal): 1.5 kg
On-Axis Load Capacity (Vertical): 0.5 kg*
Min Achievable Incremental Motion: 25 arcsec
Absolute On-Axis Accuracy: 0.1%

Percent Accuracy (Max): 0.08%

Home Location Accuracy: +0.2°

* Measured centrally on axis, 50 mm off the platform

“EMechanical

Drawings Available on the

-WEBL

PRM1Z8E

Compact Motorized Rotation Stage with
Servo Motor Controller and Power Supply

PRM1Z8* PRM1/MZ8* $  820.00 £ 568.50 € 728,10 ¥ 6,924.10 Compact Motorized Rotation Stage

PRMI1Z8E* | PRM1/MZSE* $ 1,355.00 £ 939.40 € 1.203,00 ¥ 11,442.00 Compact Motorized Rotation Stage w/ Servo Motor Controller
PRM1SP1 PRM1SP1/M $ 40.00 £ 2780 € 35,60 ¥  337.80 Solid Adapter Plate

PRM1SP2** PRM1SP2** $ 40.00 £ 27.80 € 35,60 ¥  337.80 Horizontal Mounting Plate

PRM1SP3** PRM1SP3** $ 40.00 £ 27.80 € 35,60 ¥ 337.80 Horizontal Mounting Riser Plate

SM1RR SMI1RR $ 4.50 £ 3.10 3 4,00 ¥ 38.00 Additional @1" Retaining Ring

*One SMIRR retaining ring included with each unit.
** Imperial and Metric Compatible

DRLAES www.thorlabs.com
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Manual Stages NanoRotator™ 360° Stage

Motorized Stages The NanoRotator™ rotation stage provides arcsecond resolution
w when driven from a microstepping stepper motor control. The
Multi-Axis Lo " S .
Platforms low-profile design, just 2.17" (55 mm) high, is made possible by
the use of two compact precision bearings. The rotating carriage
of the stage provides continuous rotation of on-axis loads up to

110 Ibs (50 kg) and has a @2" (@50 mm) clear aperture to allow
Controllers . .
a light source to pass directly through the stage.

V SECTIONS . . .
The main body of the stage is made from an aluminum alloy
Linear Translation and can attach directly to an optical table. Alternatively, it can be

i mounted at any orientation via the nine mounting holes
Rotation provided along four surfaces of the device. A worm gear
assembly is used to transfer the rotary motion of the stepper
motor into rotary motion of the carriage. There is a mechanical
reduction in this gear assembly that causes one revolution of the

Actuators

Goniometers

J

carriage for every 66 turns of the stepper motor.

The hybrid stepper motor used in the NR360S actuator is ideally suited for microstepping applications that require high resolution. The
rotor, with 50 individual magnetic teeth, ensures smoother low-speed motion by allowing the discrete 1.8° step size associated with
vibrational noise to be reduced to much smaller steps with inherently lower resultant vibrational noise.

When used with the apt™ Series BSC101 Stepper Motor Controller (see page 559), the stepper motor provides 25,600 microsteps per
revolution, resulting in a platform rotation of 0.213° x 10-3 (3.7 prad) per microstep.

7.75"
Features (197.00 mm)

® High Load Capacity
® Manual Control of the Rotating Carriage

B Preloaded Worm Gear Drive Mechanism
with Minimal Backlash

Origin Indicating Switch Every 360°

[ 7

I

455"
(115.6 mm)

Specifictions

Travel: 360° of Continuous Rotation
On-Axis Load Capacity: 110 Ibs (50 kg)
Bidirectional Repeatability: 10 arcsec aor
Min Achievable Incremental Motion: <1 arcsec (100.0 mm)

Max Accuracy (over 10° Range) 5 arcmin 03,85 (098.0 mm) ——~
Eccentricity (Run-Out) of Top Plate: <50 um Rotation Platform

Max Speed: 15°/sec r[ [ T
Max Torque: 0.9 Nm 215" 166"
Construction: Aluminum Body and Platform e © © — ‘s

Square

with Black Finish | l {
Weight: 3.1 Ibs (1.4 kg) .
® Recommended Controller: BSC101 @M echanical

Drawings Available on the

Rotation Stage with Stepper Motor Drive JWEB L

\01 97" (50.0 mm)

Clear Aperture

NR360S NR360S/M $ 2,425.00 £ 1,681.00 € 2.153,00 ¥ 20,477.00 | Rotation Stage with Stepper Motor, @50 mm Center Hole

Table Spacer Plate for NR Series Rotation Stage

This adapter plate is used to mount the NR360S rotation stage to a large flat
surface. The 10 mm thickness ensures that the stage sits flat to the mounting
surface, providing clearance for the stepper motor that extends below the bottom

surface of the stage.

NR360SP1

NR360SP1

¥ 599.60

NR360SP1/M € 63,10 Adapter Plate for the NR360S

www.thorlabs.com DRLAES
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NR Series SM1-Compatible Adapter Plate Manual Stages
4 NR360SP8 "\ This adapter plate bolts to the top of the NR360S NanoRotator™ Stage. An Motorized Stages
SM1-threaded through hole allows @1" optics and Thorlabs’ SM1 family of Multi-Axi
R ulti-Axis
B products to be mounted to the stage. Thorlabs” standard 30 mm cage Platforms
assemblies can be attached via #4-40 taps.
Actuators
® SM1-Threaded Through Hole
L [ B Four Each of #4-40 Taps, Controllers
- B ] #8-32 Taps, 1/4"-20 Taps, and
\. J #8 (M4) Counterbores NR360SP8 SECTIONS V¥
Linear Translation
NR360SP8 $  48.00 £ 3330 €€ 4270 | ¥ 40540 SM1-Compatible Adapter Plate for the NR360S Stage Rotation
- Goniometers
NR Series M16 Adapter Plate
4 NR360SP3 N\ This adapter plate is used to provide a number of different mounting options
when attaching devices to our NR360S rotation stage. The mounting holes on
the carriage consist of six 1/4"-20 (M6 x 1.0) through holes and four
ot counterbores for #8-32 (M4 x 0.6) cap screws, all
TS ' centered about a central M16 x 1.0
through hole. NR360SP3
\. J
NR360SP3 NR360SP3/M $ 112.00 £ 7770 € 99,50 ¥ 945.80 M16 Adapter Plate for the NR360S Stage

NR Series Grooved Adapter Plate
Adapter Plate Shown with Waveguide

4 NRaeospa }  This adapter plate provides an easy means and Fiber Accessories

to integrate all of the miscellaneous ., (See Pages 501-506)
- accessories from our fiber launch product
& line, including optical mounts, tip-tilt

mounts, and fiber holders. Please refer to
page 496 for the complete selection of

products.

\. J

NR360SP4 NR360SP4/M $ 112.00 £ 77.70 € 99,50 ¥ 94580 Grooved Adapter Plate for the NR360S Stage

Vertical Mounting Bracket NR Series Adapter Plates

The NR360SP2 Vertical Mounting Bracket allows the NR360S NR360SP5 The NR360SP5 allows the
NanoRotator™ Stage to be mounted in a vertical orientation. The Bottom Mounting NR360S NanoRotator™ to
bracket can be attached to an Adapeer
optical table or breadboard
using the seven 1/4"-20
(M6 x 1.0) mounting holes.

be mounted directly to any
LNR or NRT stage. The
LNR stage is found on
pages 432-433, while the

The photograph to the right NRT stage is found on
shows the NR360SP2 with a pages 454-455.
NanoRotator NR360S.

FMechanical

Drawings Available on the

‘WE B L_ . NR360SP2

Verticle
NR360SP2| NR360SP2/M | $226.00(£156.70[€ 200,70 ¥ 1,908.40 Mounting Bracket

NR360SP5|NR360SPS/M [$ 89.00(£ 61.70| € 79,10 |¥ 751.60 | Mounting Adapter Plate

DRLAES www.thorlabs.com
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V CHAPTERS

Manual Stages

Motorized Stages

Multi-Axis
Platforms

Actuators

Controllers
V SECTIONS

Linear Translation

Rotation

Goniometers

Motorized, Large-Platform Goniometers

Goniometers are similar to linear stages, but, rather than providing linear movement, the
stage partially rotates about a fixed point above the mounting surface of the stage. The
distance from the point of rotation to the mounting surface was designed so that two
different goniometer models may be stacked in an X-Y configuration and both stages will

rotate about the same point.

Our motorized goniometers feature the same specifications as the manual GNL series
featured on page 439, but the micrometers have been replaced with the Z812 DC Servo
Motor Actuators, giving the user an automated solution. Our Z8 Series Motorized
Actuators offer high resolution in a lightweight, compact package, which makes them
ideally suited for demanding optical laboratory automation applications. The Z812
delivers 12 mm of travel, and commercial limit switches have been added to provide
overdrive protection and accurate home positioning. The motor in the Z8 provides higher
torque than the old Z7 models, allowing the gearbox ratio to be reduced and increasing
the motion velocity to 3 mm/s compared to 0.4 mm/s for the Z7. The precision of the
encoder is also higher (512 counts/rev instead of 48), which compensates for the gearbox
reduction. For more information about our Z8 Series of Actuators, please see page 534.

Actuator Specifications
Travel Range of Z812: 0.5" (12 mm)
Maximum Velocity: 3 mm/sec
Bidirectional Repeatability: <1.5 um
Backlash (with Preload) of Z812: <6 pm
Min Achievable Movement: 0.05 pm
Max On-Axis Load (Vertical):
10 Ibs (4.5 kg)
B Max On-Axis Load (Horizontal):

20 Ibs (9 kg)
Goniometer Specifications

¥ Distance to Point of Rotation from Top Surface
¢ 1.00" (25.4 mm) for GNL10-Z8 and GNL20-Z8

¢ 1.75" (44 mm) for GNL18-Z8
¥ Rotation:

* GNL10-Z8: +8° * GNL18-Z8: £5°

* GNL20-Z8: +8° & +5° for Top & Bottom Stages Respectively

B Accuracy: 10 arcmin
¥ Load Capacity: 0.50 Ibs (0.23 kg)

gee O Manual Stages Chape

! 5 T for
petails on these Specialized p,-,,d"c s

See Page 439

Manual Goniometers

These motorized goniometers are also available
with manual drives, please see our complete
selection of manual goniometers in the
goniometers section of the manual stages
chapter.

GN10-Z8

GNL18-Z8

design

GNL20-Z8

Home Location Accuracy: <2 pm
Leadscrew Pitch: 1 mm

Encoder Lines: 512

Planetary Gear Head Ratio: 67:1

Recommended Controller: TDC001,
See Pages 552-553

FMechanical

Drawings Available on the

WEBL

GNL18 Point of Rotation + —(
GNL10 Point of Rotation + J 1750

1.00" ) (44.5 mm)

(25.4mm

°§°+

™— #6 LOCKING SCREW

4.48"
(113.7 mm)

||
—

GNL20 Point of Rotation +

i
L
-
i

4.48"
(113.7 mm) 4‘]
2.70"
| [ 1.:0,, (68.5 mm)
IS o / (43.2 mm)
[ |
2.50"
L (63.5 mm) 4'

Please refer to our website for complete models and drawings.

GNL10-Z8 GNL10/M-Z8 $  601.20 £ 416.80 € 533,80 ¥ 5,076.60 Large, Motorized Goniometer - 1" Virtual Point
GNLI18-Z8 GNLI18/M-Z8 $ 61290 £ 42490 € 544,20 ¥ 5,175.40 Large, Motorized Goniometer - 1.75" Virtual Point
GNL20-Z8 GNL20/M-Z8 $ 1,193.40 £ 827.30 € 1.059,60 ¥ 10,078.00 Large, Dual-Axis Motorized Goniometer Pair

www.thorlabs.com
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Multi-Axis Platforms

Pages 466-512

Three-Axis Roller Bearing Platforms

® X, Y, and Z Translation
® RollerBlock™ 0.5" (13 mm) Travel Stage

See Pages 466-467

Three-Axis Flexure Platforms

B X, Y, and Z Translation

B PiczoBlock 90 pm Travel XYZ Translacor

¥ MicroBlock™ 0.16" (4 mm) Travel Stage with Manual Actuators

B NanoMax™ 0.16" (4 mm) Travel Stage with Manual, Stepper Motor,

or Piezo Actuators

See Pages 468-483

Four-Axis Flexure Platforms
B Two Translational, Two Rotational Degrees of Freedom

® MicroBlock™ 4-Axis Low Profile Stage, 2.46" (62.5 mm) Deck Height

MicroBlock™ 4-Axis Stage, 2.46" (62.5 mm) Deck Height
¥ NanoBlock™ 4-Axis Stage, 4.43" (112.5 mm) Deck Height

See Pages 484-486

Five-Axis Flexure Platforms
B Three Translational, Two Rotational Degrees of Freedom

¥ NanoBlock™ 5-Axis Stage, 4.43" (112.5 mm) Deck Height
See Page 487

Six-Axis Flexure Platforms

¥ Three Translational, Three Rotational Degrees of Freedom
¥ NanoMax™ 0.16" (4 mm) Travel Stage with Manual, Stepper Motor,

or Piezo Actuators

See Pages 488-495

Flexure Stage Accessories

B Bare Fiber Holders and Rotators
B Adapter Plates

B Optic Mounts

¥ Kinematic Platforms

See Pages 496-512

DRLAES www.thorlabs.com
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V CHAPTERS

Manual Stages

Motorized Stages

Multi-Axis
Platforms

Actuators

Controllers

V SECTIONS

3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

4-Axis Flexure
Platforms

5-Axis Flexure
Platforms

6-Axis Flexure
Platforms

Flexure
Accessories

| 1/2" (13 mm) Travel Three-Axis
RollerBlock™ Platforms (Page 1 of 2)

The combination steel and aluminum construction
of the RollerBlock™ translator is ideally suited for a
broad range of photonics applications. The cross-
roller-bearing design provides a vertical load capacity
0f 9.7 Ibs (4.4 kg) while maintaining the submicron
resolution provided by the high-precision actuators.
The integrated XYZ design, compared with other
modular approaches, provides a more compact stage,
which enables this three-axis translator to meet the
performance demands of many positioning
applications over the entire 0.5" (13 mm) translation
range. Compared to translation stages constructed
from stacking single axis stages, the unibody
approach with steel construction provides improved
product lifetime as well as enhanced thermal

stability.
The moveable deck has a full 0.5" (13 mm) of travel

in three orthogonal directions and includes
mounting features that allow our full line of optical
mounting accessories (see page 496) to be directly
attached to its surface. The deck height of this
compact stage matches the 2.46" (62.5 mm) deck
height of our flexure-based translation stages featured -
on page 468. Utilizing this standard deck height -
allows this longer travel stage to be incorporated into
complex optical systems built around our popular
flexure based stages that comprise our PiezoBlock™,
MicroBlock™, and NanoMax™ series. One simple
example of this cross-series compatibility is shown in

the photograph on the bottom of the next page.

Directions

% N S B Coarse Adjustment Range:

. @ 0.5" (13 mm) -
W:%@ OC(;a::; j?g?gélt’l)nent Pitch:

Features
B Cross-Roller-Bearing Design

High-Load Capacity
Hardened Steel Construction on all Wear Surfaces for
Excellent Long Term Stability

Extensive Line of Accessories Available

Differential Drive RollerBlock™

\
=
N B Manual Travel: 0.5" (13 mm) in XYZ

¥ Fine Adjustment Range: 300 pm
The RollerBlock™ XYZ translation B Fine Adjustment Pitch: 0.05 pm
stage features cross-roller-bearing B Deck Height: 2.46" (62.5 mm)
assemblies that ensure low stiction for B Load Capacity: 9.7 lbs (4.4 kg)

true submicron resolution. An adjustable
preload virtually eliminates all unwanted

J

side play.

Accessory
Beam
Height
Moving Deck
0.5" +
(12.5 mm)
P
2.5 o}
(62.5 mm)

I

Please refer to our website for
complete models and drawings.

Moveable Top Plate, 62.5 mm Deck

/ Height, +6.5 mm of Travel in XYZ

High Performance
Differential Micrometers

RB13D
(Left-Handed Version Also Available)

Compact, Modular Design
Available in Left- or Right-Handed Versions
Bearing Surfaces Protected to Reduce Wear

FMechanical

Drawings Available on the

_WEB|-

(172 mm)
[e] QO
SE| S
QO Oa HoN
[e]

O@E /O o
O £ (152 mm)

Moving Deck
13 mm Travel
All Three Axes

www.thorlabs.com
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CHAPTERS V

1/2" (13 mm) Travel Three-Axis Manual Stages

RollerBlock™ Platforms (Page 2 of 2)

RB13M

For applications that require high stability and high load capacity but do
not require the high resolution of our performance actuators, the model

RB13M is an ideal choice.

RollerBlock™ with Simple
Micrometer Drives

Motorized Stages

Multi-Axis
Platforms

Actuators
Controllers

Micrometer Drive RollerBlock™
¥ Manual Travel: 0.5" (13 mm) in XYZ 3-Axis Roller
Directions Bearing Platforms

30 pm Piezoelectric Assisted
RollerBlock™

B Manual Micrometer Drive: 0.5" (13 % "
mm) Travel, -
5 pm/graduation

B Piezoelectric Range:
30pm @75V

B Piezoelectric Resolution: 10 nm with Thorlabs’

Controller in Closed-Loop Operation(See Page

stage provides submicron manual resolution that is

\ product for this stage (see pages 568 for details).

568) RollerBlock™ Adapter Plate,
1/4"-20 (M6 x 1.0) and #8-32
For applications requiring very precise positional control, the (M4 x 0.7)

manual drives can be replaced with piezo-adjusted differential
micrometers (DRV517, see page 529). With these drives, the

supplemented with 10 nm piezoelectric resolution. Our high-
performance piezoelectric controllers are an ideal companion This optional mounting plate has a generous array of mounting holes to

B Resolution: 10 pm/graduation 3-Axis Flexure
B Deck Height: 2.46" (62.5 mm) Platforms
¥ Load Capacity: 9.7 Ibs (4.4 kg) 4-A"PslaF|.Ifeo):'lrlnr:
5-Axis Flexure

Platforms

RollerBlock™ with 6-Axis Flexure

Piezo Assisted Platforms

Micrometers Flexure
Accessories

® Convert the RollerBlock into a General RB13P1
Purpose Optical Table Translator

B Easily Replaces Slotted Top Plate via Four Mounting Screws.

adapt the RollerBlock to general purpose optical table applications.

13 mm Travel RollerBlock™ Stages Available with Micrometers, Differential Adjusters and 30 pm Piezos

7/

uestio

RB13D RB13D/M $ 2,610.00 £ 1,809.50 € 2.317,00 ¥ 22,039.00 3-Axis RollerBlock™ with Differential Micrometers
RB13M RB13M/M $ 1,325.00 £ 918.60 € 1.176,40 ¥ 11,189.00 3-Axis RollerBlock™ with Micrometers
RB13P1 RB13P1/M $ 48.40 £ 33.60 € 43,00 ¥ 408.70 1/4"-20 (M6 x 1.0) and #8-32 (M4 x 0.7) Adapter Plate

Can | build a complete fiber launch
system using the RollerBlock™ translator?

NSWCEr

Yes! As shown in the picture to the left, you can build
a complete fiber launch system using the RollerBock™
translator. You will need the parts from the list below.

ParsList
[tem# Description/Function Page #
RB13D 13 mm Translation Stage 467
HFV001 Optical Fiber Clamp 501
HCS013 Microscope Objective Holder 499
AMA025 Fixed Height Platform 498
\ Pl RMS10X Microscope Objective
DRLAES www.thorlabs.com
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Manual Stages 90 um Travel Three-Axis PiezoBlock™ Platforms

Motorized Stages The PiezoBlock™ 3-axis flexure platform provides a compact solution to 3-axis piezo driven
SR nanopositioning. It measures just 2.36" (60 mm) on cach side and offers 90 pm of piezoelectric

Multi-Axis . . P

Platforms controlled displacement in three orthogonal directions.

Actuators The relatively long piezoelectric controlled travel is engineered using a large displacement piezo

stack that is mechanically multiplied to provide 90 pm of travel. This internal flexure-based
Controllers mechanism intrinsically possesses very low friction and high stiffness, allowing the

PiezoBlock™ to be positioned with low settling time and high repeatability.
v SECTIONS

The drive voltage required for the full range of travel is 75 V, while the displacement resolution
is typically limited by the piezoelectric driver that is used to power the actuators. The
PiezoBlock™ has been tested interferometrically with our BPC203 piezoelectric driver (see
page 568) to verify the 25 nm resolution specification. We offer a number of other drive
options, from simple open-loop drivers to closed-loop auto-alignment systems that allow
automated control for a nanopositioning applications. All of these options are featured in the

5-Axis Flexure . . . .
Drive Electronics section that begins on page 541.
Platforms Features e pag

6-Axis Flexure - The stage is fitted with the same grooved top plate as our MicroBlock™ and NanoMax™

3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

4-Axis Flexure
Platforms

Three Mounting Surfaces, Top

Platforms Plate and Two Sides (Not Shown) platforms, to allow for rapid system reconfiguration. An extensive selection of accessories for the
Flexure B Grooved Top Plate for Full Range PiezoBlock™ can be found starting on page 496.

Accessories of Mounting Accessories

B Small, Compact Package Specifications W Stiffness: 0.3 I.\I./pm .

B Flexure-Based Design Offers ¥ XYZ Travel Range: 90 pm - Them-nal Stability: 1 pm/°C
Smooth Continuous Motion ¥ Deck Height: 2.46" (62.5 mm) B Electrical Connectors: 3 SMC
and High Stiffness = Optical Height: 2.95" (75 mm) B Piezo Drive Voltage: 0 - 75 V

¥ High Resonant Frequency Provides ® Load Capacity: 2.2 Ibs (1 kg) B Weight: 0.7 1b (0.3 kg)
Immunity to External Vibrations Centered on Top Surface in Horizontal ~ ™ Dimensions: 2.2" x 2.2" x 2.2"

B Optional Strain Gauge Orientation (55 mm x 55 mm x 55 mm)
Displacement Sensor B Resolution: 25 nm (with Displacement Excluding Adapter Plate

Sensors) ¥ Transfer Function: 1.33 pm/V

B Resonant Frequency: >150 Hz

B Repeatability: 50 nm (APB301
Closed-Loop)

\
RB13P1 (RB13P1/M)
Adapter Plate:

For applications that
require 1/4"-20 (M6 x 1.0) and

#8-32 (M4 x 0.7) mounting holes
9 Tapped Holes Through l’_ 2.36" (60 mm) _’| replace the top plate of the
#5-32 (M4 x0.7) o PiezoBlock™ with an RB13P1
13P1 top plate. The dec
N, olle & (RB13P1/M) top plate. The deck
2,36 o %6l ¢ height will be increased by 2 mm.
(60 mm)| € I © See Page 507 for Details
oo © \
O offis ©
o3/ad | ML
The fiber launch application photo / H
above shows an APB301 PiezoBlock™ 4Ta££_efol-(lltsllgsxT3 E‘(;ugh 16 Tapped Holes Through

#6-32 (M3 x 0.5
mounted on an NR150 150 mm travel (M3x0.5)

stage (using an APBP2 adapter plate).
The top plate of the PiezoBlock™ can
be replaced with one of our platform
extension plates (AMAOO5 shown, see 2.46"
page 497). This extended mounting

“FMechanical

surface is convenient for attaching extra Drawings Available on the

components and allows easier access 0 | »‘WE B L

|<— 3.54" (90 mm) ——|

into smaller spaces.
) Please refer to our website for complete models and drawings.
APB302 APB302/M $  1,995.00 £ 1,383.00 | € 1.771,00 | ¥ 16,846.00 PiezoBlock™ 3-Axis Translator without Feedback
APB301 APB301/M $  3,250.00 £ 2,253.00 | € 2.885,50 | ¥ 27,444.00 PiezoBlock™ 3-Axis Translator with Feedback
APBP2* APBP2* $ 56.60 | £ 39.30 | € 50,30 | ¥ 478.00 Adapter Plate for Mounting to NRT Linear Stages

*Compatible with Metric and Imperial

www.thorlabs.com DRLAES



N
4 mm Travel, Three-Axis MicroBlock™ Flexure Platform

The smooth, continuous motion provided by the MicroBlock™
3-axis platform makes this device ideally suited for almost any
micropositioning application. An innovative flexure design

provides three orthogonal directions of linear travel without the
severe limitations of kinetic or static friction that are found in
traditional bearing based stages.

MBT616
Patent 6,186,016

The use of nested flexure plates allows the platform to operate
indefinitely without needing any lubricant, which is one of the
primary sources of drift within positioning devices. In addition,
the flexure spring design allows considerable tolerance to shock
and vibration, even when fully loaded.

The central keyway that extends across the surface of the moving
top plate allows rapid system reconfiguration while maintaining
alignment. An extensive selection of accessories for the
MicroBlock™ system can be found on pages 496-512.

75 mm x 75 mm x 62.5 mm

Features

The platform is offered preconfigured with a choice of two Flexure Design Ensures Smooth, Continuous Motion

actuator options. The differential adjusters (MBT616) provide

X ® Compact Design: 62.5 mm from the Table to the Moving
50 nm resolution over the Platform, and 75 mm from the Table to the Optical Axis of
300 pm fine adjustment range. the Accessories
The thumbscrew drives B No Sliding Parts to Minimize Friction
(MBT602) provide 0.5 ¥ Flexure Design Enhances Long-Term Stability

mm of travel per
revolution of the screw,

TECHNOLOGY Vv

Motion Control

CHAPTERS V

Manual Stages

Motorized Stages

Multi-Axis
Platforms

Actuators

Controllers

SECTIONS V

3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

4-Axis Flexure
Platforms

5-Axis Flexure
Platforms

6-Axis Flexure
Platforms

Flexure
Accessories

giving a calculated

positional resolution of RB13P1 Adapter
around 0.5 pm. ‘ Plate: This replacement
MBT602 top plate has an array of
both 1/4"-20 (M6 x 1.0)
and #8-32 (M4 x 0.7)
mounting holes to adapt the stage for
general purpose optical table applications.
Specifications .
IPXYZ Travel: 4 mm B High Resolution Actuators: 50 nm Se3libyge S e DGl
® Deck Height: 62.5 mm Over the 300 pm Fine Adjustment MBT616 Shown
® Optical Height: 75 mm gange - Ifrov1dcad by Our Patepted with RB13P1
oncentric Conical Drive Design
B Crosstalk: <20 pm/mm = Thumb Drives: 0.5 / Adaptor Plate
B Thermal Stability: 1 pm/°C " s.crew rlves o ey
. . . B Mechanical Stability: Flexure
¥ Differential Adjusters: Design Utilizes Nested Flexure
* Coarse Adjust 0.5 mm/rev Plates to Minimize Mechanical Drift
* Fine Adjust 50 pm/rev ¥ Load Capacity: 2.2 lbs (1 kg)

MBT602 MBTG602/M $  745.00 £ 50840 | & 661,50 ¥  6,290.80 | MicroBlock™ 3-Axis Positioner with Fine Thread Thumbscrew
MBT616 MBT616/M $ 1,025.00 £ 699.50 € 910,10 ¥  8,655.20 MicroBlock™ 3-Axis Stage with High Resolution Drives
(. )

Preconfigured Fiber Launch System
We offer numerous free-space to fiber launch systems which use

bare fiber clamps, FC connector adapters, GRIN lens holders,
and mircoscope objective holders.

See Page 910

DRLAES www.thorlabs.com
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Manual Stages 4 mm Travel, NanoMax™ with Micrometers
Motorized Stages The MAX313 is the manual version of our

Moving Top Plate Provides 4 mm of Travel

Multi-Axis in XYZ directions. NanoMax™ series three-axis platform. It provides
an unmatched combination of high stability and
high resolution. Major improvements in
LTS performance, functionality, and robustness have
Controllers been achieved by the patented parallel flexure

design. This design has the unique feature that all
v SECTIONS

3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

4-Axis Flexure
Platforms

All 3 actuators are three actuators are connected directly to the base,

directly attached to the  thus providing a degree of rigidity unachievable in

base (fixed portion of the  muylti-axis systems built from a series of stacked
stage body).

single axis stages.

The advantages of the MAX300 Series parallel

MAX313 flexure design are readily apparent when
5-Axis Flexure Patents 6,186,016 and 6,467,762 implemented in alignment applications requiring
Flationms submicron resolution. With a multi-axis stacked
6-Axis Flexure RB13P1 | :
Platforms 46.32 Adapter Plate: This stage, touching one of the two drives that are not
M3x0.5)T ~—— 441" (112 mm) * referenced to the base will result in unwanted
:I:::;:ories ( @ ):)'acgs)ap ~— 3.43" (87 mm)—| replacement top plate has an motion within the assembly. With each of the
(M4*§(8(—)?72) Tap #4-40 (M2 x 0.4) Tap array of both 1/4"-20 (MG) drives coupled directly to the base of the
(4 Places) . (4 Places) i and #8-32 (M4) mounting NanoMax™ series platforms, these adverse effects
% (N« holes to adapt the platform to are eliminated.
° “Qiot e general purpose optical table
o I, o applications.
" See Page 496
R | I ] See Page 507 for Details e g
\_ ~/ Over 50 3
O O .
O 9L Mounting Hole @M echanical The NanoMax™ series 3-axis platforms can be

Drawings Available on the . .
\WEBL.. easily configured to meet the ever changing
—

requirements of both research and manufacturing.

236" We offer a series of different actuator options such
(60 mm) as manual drives, stepper motors, and piezo-

electric actuators with internal strain gauge

246"  displacement sensors. Additionally, we offer over

625mm) 50 different component devices that are designed
l to interface with the 3 mm wide keyway that is
) ] machined into the top deck of the stage
Please refer to our website for complete models and drawings.
(see page 496).
Specifications
B XYZ Travel: 4 mm B Resonant Frequency (+10%):
¥ Thermal Stability: 1 pm/°C 375 Hz, with No Load on the Stage;
® Differential Adjusters: 200 Hz with a 275 g Load, and 150 Hz

* Coarse Adjust: 0.5 mm/rev Wit}.l 2575 g Load
e Fine Adjust: 50 pm/rev B Weight: 2.2 Ibs (1 kg)

B High Resolution Manual Drives: ¥ Deck Height: 62.5 mm From the
Patented Drive Design Provides 50 nm ~ Bottom Surface of the Stage to the

of Fine Control Resolution Over a Total ~ Moving Platform.
Range of 300 pm The Accessory Beam Height
is 75 mm from the Bottom

B Crosstalk: Maximum 20 pm/mm Preconfigured Fiber Launch Systems

of Travel of the Stage
" R bili RMS The 3 Axis NanoMax™ stages are ideal for fiber
Biecfi::ct:ionzy: 500 nm coupling applications, to save time, we have

assembled complete launch systems that are
configured to meet many of the most common
laboratory applications

¥ Load Capacity: 2.2 lbs (1kg)

MAX313 MAX313/M $ 1,535.00 £ 1,064.00 € 1.363,00 ¥ 12,962.00 NanoMax™ Stage with Differential Micrometer Drives

www.thorlabs.com DRLAES
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4 mm Travel, NanoMax™ with Piezos Manual Stages

The MAX311 and MAX312 platforms All 3 actuators are directly Motorized Stages

attached to the base (fixed

é Displacement Sensor )

have all the same features as the . Multi-Axis
MAX313 with the added benefic of 25\ e pordon of e soge
internal piezoelectric actuators. N o ouT
T . ® ® ® 8 Actuators
Additionally, the MAX311 has a strain & @ P 2816 ouT+
uge based displacement sensor PINT: TRAVEL
gaug p Controllers

incorporated into the piezoelectric g
The strain gauge pr——

actua.tor. o displacement sensor, directly \ =4 . 3-Axis Roller
The internal actuators are built dlfCCtly attached to the body of the 1 X y 4 4 Bearing Platforms
into the base and pI‘OVidC a20 pm travel piez,oelectric element, J T - Z 3-Axis Flexure
range in three directions. The MAX312 provides an analog signal _ ) Platforms
has a positional resolution of 20 nm, that is proportional to its O~ 57 -2 4-Axis Flexure
while the resolution of MAX311 is 5 nm displacement. When e Platforms
due to the feedback from the strain combined with low-noise 5-Axis Flexure
gauge sensors. These resolutions were electronics, the resolution SMC Pieso Connector MAX311 .Platforms
calculated based on uSing our BPC203 obtained is better than 5 nm. Cables I:ljuded Patents 6,186,016 and G-Anps|:tlfeoxrl:“r:

Piezo Controller. The resolution is
limited by the noise characteristics of the
controller, therefore use of a third party Specifications

controller may result in a degradation in @ Manual Travel: 0.16" (4 mm) in Max Piezoelectric Drive Voltage:

the positional resolution. XYZ Direction 75 VDC

The strain gauge sensors improve the ¥ Thermal Stability: 1 pm/°C Crosstalkf Ma)dmum 20 pm/ mm ofTravel
resolution by providing a voltage signal B Differential Adjusters: Repeatability: 500 nm RMS Bidirectional

6,467,762
Flexure

Accessories

that is linearly proportional to the * Coarse Adjust: 0.5 mm/rev Load Capacity: 2.2 Ibs (1kg)
displacement of the piezoelectric * Fine Adjust: 50 pm/rev Resonant Frequency (£10%): 375 Hz
element. When used with a closed-loo ¥ Piezoelectric Travel: (No Load), 200 Hz (275 g Load), 150 Hz
o - .P 20 in XYZ Directions (575 g Load)
controller, like the BPC203, it is possible pm =
to compensate for hysteresis, creep, and # Manual Drive Resolution (Calculated): = Weight: 2.2 bs (1 kg)
p . el > creeps . 50 nm Resolution over a 300 pm ® Deck Height: 2.46" (62.5 mm) from the
thermal drift and improve the resolution. Travel Range Bottom Surface of the Moving Platform.
B Piezo Resolution (Calculated): 5 nm The Accessory Beam Height is 2.95"
@M h ical (with Internal Piezo Displacement Sensors), (75 mm) from the Bottom Surface of
lecnanica 20 nm (without Sensors) the Stage
Drawings Available on the
_>| w E B L Note: All measurements related to the performance of the piezoelectric actuators are made with the Thorlabs model

BPC203 Piezo Driver, which can be found on page 568.

MAX312 MAX312/M $  2,020.00 £ 1,400.50 | € 1.793,50 | ¥ 17,057.00 NanoMax™ Stage with Piezoeletric Actuator
MAX311 MAX311/M $ 2,785.00 £ 1,93050 | € 247250 | ¥ 23,517.00 NanoMax™ Stage with Piezoeletric Actuator and Sensor

Adaptive Optics Toolkit

' Out-of-the-Box Functionality for Real-Time, High-Precision Wavefront Control
B MEMS-Based DM Achieves High Spatial Resolution
M Shack-Hartmann Wavefront Sensor

Thorlabs” new Adaptive Optics Toolkits removes the barrier for entry into
adaptive optics, making this real-time wavefront-correcting technology accessible
to all. The kit includes Boston Micromachines Corporation’s state-of-the-art, 140-
element, 3.5 micron stroke, MEMS-based deformable mirror. Also included is a
Thorlabs’ WFS150C Shack-Hartmann wavefront sensor, all necessary imaging optics
and mounting hardware, fully functional stand-alone control software for immediate
control of the system, and a low-level support library to assist with tailored applications
authored by the end user.

See Pages 1408-1411 for Details

DRLAES www.thorlabs.com
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MAX343
Patent
6,467,762

Specifications

XYZ Travel: 0.16" (4 mm)

of Travel in XYZ Directions

| 4 mm Travel, NanoMax™ with Stepper Motors (Page 1 of 2)

Moving Top Plate Provides 4 mm

Features

¥ Submicron Resolution Stepper
Motor Drives

® Optional Piezo Drives

B Flexure Design Ensures Smooth,
Continuous Motion

® Compact Design — 62.5 mm (2.46")
from the Table to the Moving Deck,
and 75 mm (2.95") from the Table to
the Optical Axis of the Accessories

B No Kinetic or Static Friction
¥ Enhanced Long-Term Stability
¥ Unparalleled Stability

For applications requiring fast precision positioning, the NanoMax™ platforms
described on the previous pages are offered here with stepper motor drives. These
platforms offer

B Max Velocity: 2.5 mm/
o Max ;cze?:i‘xﬁonzmmi:/secz all of the advantages of the patented parallel flexure design, coupled with improved
) positioning resolution and repeatability, as well as increased speed. A piezo drive option
B Backlash: <7.0 um
% Min Achievable Incremental is also available, either with or without strain gauge feedback.
Movement: 0.06 pm The DRV001 Stepper Motors used in the MAX343 stage have a rotor that consists of
¥ Absolute On-Axis Accuracy: 50 individual magnetic teeth that are ideally suited for micro-stepping applications. Aside
X—AX'IS:6463 pm from the increase in resolution provided by increasing the steps per revolution from the
%—ﬁ}xlﬂss 27§1m standard 200 to 25,600 with BSC series controllers, microstepping also ensures smoother
o Max P;arcenpm A low-speed motion by producing 128 steps per standard 1.8° step, which significantly
YAxis: 4.20/?ge ) reduces the vibrational noise inherent when using the 1.8° steps. Together this gives the
Y-Axis: 4.35% stage a minimum step size of 0.06 pm.
Z-Axis: 10.4% The use of a trapezoidal leadscrew in the stepper motor drive assembly provides a number
of benefits over the more common Acme style thread. The benefits include improved
¥ Bidirectional Repeatability: 0.5 pm durability, lower friction due to improved surface quality, and nearly no backdrive, thus
¥ Home Location Accuracy: +1.5 pm eliminating the need for a braking mechanism.
¥ Thermal Stability: 1 pm/°C
¥ On-Axis Load Capacity: 2.2 Ibs (1 kg)
B Resonant Frequency (+10%): 8.38" (213 mm)
375 Hz (No Load), 200 Hz (275 g Load), 441"
150 Hz (575 g Load) (zmm
B Weight: 2.2 Ibs (1 kg) ~ (6%3nﬁm) 1
¥ Deck Height: 2.46" (62.5 mm) from the il S B f
Bottom Surface of the Moving Platform. @D - ouee 236"
The Accessory Beam Height is 2.95" e 2 1.5 | @omm
(75 mm) from the Bottom Surface of the o o o
441"
Stage (112 mm)
. . Please refer to our website for (©]
Stepper N{Otor Specnﬁcatlon complete models and drawings.  \O H ©) i
B Step Angle: 1.8° o o
(50 poles and +2 phases for 360° Divided pu = (2%6,2“,“)
by 200, or 1.8°) i o o T o
" Step Accuracys 5% Mechanical
B Rated Phase Current: 1 A Draw‘mgTWEmE Ej
B Phase Resistance: 4.6 Q - % @ |
¥ Phase Inductance: 10.6 mH
B Holding Torque: 23.1 N-cm
B Detent Torque: 1.7 N-cm @D 246"
B Operating Temperature: -20 to 40 °C O O (625 mm)
(Motor Specification Only) = — l
www.thorlabs.com DRUAES
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4 mm Travel, NanoMax™ with Stepper Motors (Page 2 of 2)

The MAX341 features internal piezoelectric actuators built
directly into the body of the platform, providing a

20 pm travel range with a positional resolution
of 20 nm. The MAX341 has three strain gauge
displacement sensors, providing a voltage =
signal that is linearly proportional to
the displacement of the piezoelectric
element. This signal is used to
compensate for the hysteresis, creep,
and thermal drift that is inherent in
all piezoelectric elements. If used with a
BPC203, the piezoelectric actuator can be
controlled in a closed-loop feedback mode
that results in a resolution of 5 nm. -

MAX341
Patented 6,467,762

; Displacement Sensor )
Piezo Speciﬁcations on MAX341 PIN 1: +15V
B Piezoelectric XYZ Travel: 20 pm © O\ maov o
@ @ @ PIN 4: SIG OUT-
B Piezoelectric Actuator Resolution: 5 nm o © NS U
® Bidirectional Repeatability: 0.05 pm PR
. / ) The strain gauge
| - s 1.
Absolu.te On AXls ACW L0 pm Mix- and—Match Drives displacement sensor, directly
B Max Piezoelectric Drive Voltage: 75 VDC attached to the body of the

piezoelectric element,
provides an analog signal that
is proportional to its
displacement. When
combined with low-noise

Does your application require two
stepper motors and one manual
drive or some other combination
of options? Please see page 482 to
configure a stage to your specific

Note: All measurement related to the performance of
the piezoelectric actuators are made with the
Thorlabs BPC203 Piezo Driver, which can be found
on page 568.

needs electronics, the resolution
eeds. obtained is better than 5 nm.
. 7\ J

MAX343 MAX343/M
MAX341 MAX341/M

$ 2,345.00 | £ 1,62550 | € 2.082,00 | ¥ 19,802.00
$ 3,530.00 | £ 2,447.00 | € 3.134,00 | ¥ 29,808.00 | NanoMax™ Stage; Stepper, Piezoeletric Actuator, & Sensor

NanoMax™ Stage with Stepper Motor Drives

s ™

Workstations Frames ° Tabletops * Accessories

Thorlabs' ScienceDesks are a series
of high-quality, ergonomic,
modular workstations designed to
reduce vibrations common to the
lab environment. They are ideally
suited for vibration-sensitive
microscopy applications, such as
those typically found in the fields of
high-resolution microscopy,
confocal microscopy, scanning
probe microscopy, and

SciencebDesk
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electrophysiology. . >
Configured To Satisfy Aimost Any Workspace Requirements | | /= |® |- Simple
N\ v,
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Manual Stages

Motorized Stages SM Fiber Launch with Quick
Release Clamp, See Page 475

Platforms -

Actuators

Controllers

¥ SECTIONS SM Fiber Launch with Variable V-Groove
3-Axis Roller Clamp, See Page 475

Bearing Platforms

3-Axis Flexure
Platforms

4-Axis Flexure
Platforms

5-Axis Flexure
Platforms

6-Axis Flexure
Platforms

Flexure
Accessories

SM Fiber Launch with FC Connector,
B See Page 476

SM Fiber Launch with GRIN Lens Holder,
See Page 476

PM Fiber Launch with Microscope
p Objective Holder, See Page 477

Free-Space to SM Fiber Launch System
with Microscope Objective, See Page 477

2 Free-Space to FC Launch System
// 1 with GRIN Lens Holder, See Page 478

Free-Space to PM Launch System with
Variable Force Rotator, See Page 478

>

Free-Space to SM Fiber Launch
System with Piezo Actuators and
B Sensors, See Page 479

www.thorlabs.com DRLAES
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MicroBlock™ SM Fiber Launch with Quick-Release Clamp Manual Stages
l(\gﬁcrgscof’go?)bje“ive Sold Separarely The MBT Series Fiber Launches are recommended for less-demanding Motorized Stages

€€ l"age
8 situations where the cost of the system is a concern. When long-term stability Multi-Axis
and ease-of-use are of paramount importance, we recommend the Platforms

NanoMax™ Series shown on page 477.

Actuators
System Includes Controllers
|:> :©>_O* = MBT616 High-Resolution Flexure Stage with
MBT612 4 mm of Travel, See Page 469 SECTIONSAY

® Three High Performance Adjusters Provide 300 e

pm of Fine Travel with
50 nm Resolution

Bearing Platforms

3-Axis Flexure
Platforms
= HFF003 Fiber Clamp, See Page 501 4-Axis Flexure

- i Platf
High Performance AMAO009 Large Fixed Platform, See Page 497 atforms

Drives: 50 nm B HCS013 Microscope Objective Mount, 5-Axis Flexure
Resolution See Page 499 Platforms

® HFS001 Cable Strain Relief, See Page 501 6-Axis Flexure
Platforms

Flexure

This MicroBlock™  launch system features our high-resolution differential Specifications Accessories
adjusters that are ideal for optimizing the coupling of a free-space laser into a ¥ Travel: 4 mm
single mode fiber, even at visible wavelengths where the mode field diameter of B Crosstalk: <20 pm/mm
the fibers are as small as 3 pm. The addition of a cable strain relief helps to ¥ Load Capacity: 2.2 lbs (1 kg)
prevent inadvertent disruption of the system, which can be a great time saver. ¥ Thermal Stability: 1 pm/°C
This preconfigured fiber launch is an ideal starter system that can be quickly # Differential Adjusters
adapted to many uses. Additional accessories are available that enhance the ¢ Coarse Adjustment: 0.5 mm/rev
flexibility of this platform. Please see pages 496-512 for details. * Fine Adjustment: 50 pm/rev
ITEM# METRIC ITEM# $ £ € RMB DESCRIPTION
MBT612 MBT612/M $ 1,425.00 £ 97250 € 1.265,00 ¥12,033.00 | MicroBlock™ Fiber Launch System w/ Quick Release Clamp|

MicroBlock™ SM Fiber Launch with Variable V-Groove Clamp

The MBT610 launch system features our high resolution drives which are ideal for
optimizing the coupling of a free-space laser into a single mode fiber, even the visible
spectrum where the mode field diameter of the fibers are as small as 3 pm. The quick

Microscope Objective
Sold Separately
(See Page 804)
release fiber holder provides six mounting surfaces, each one designed to accept a
different size fiber. The addition of a cable strain relief helps to prevent
inadvertant disruption of the system, which can be a great time saver.

This preconfigured system is an ideal starter system and can be quickly adapted to
other applications using our extensive line of accessories. MBT610
Please see pages 496-512 for details.

System Includes: Specifications
B MBT616 High Resolution Flexure Stage with @ Travel: 4 mm
4 mm of Travel, See Page 469 B Crosstalk: <20 pm/mm
B Three High Performance Drives Provide ¥ Load Capacity: 2.2 Ibs
300 pm of Fine Travel with 50 nm Resolution (1kg)
® HFF001 V-Groove Fiber Holder with ¥ Thermal Stability: = 1 pm/°C

Adjustable Force (25 to 200 g),
See Page 501

B AMAO09 Large Fixed Platform,
See Page 497

B HCS013 Microscope Objective Mount with
RMS Threads, See Page 499 Fiber V-Groove Adapts to

= HFS001 Cable Strain Relief, See Page 501 Various Fiber Diameters

From 125 pm to 2 mm

® Differential Adjusters
¢ Coarse Adjustment:
0.5 mm/rev
* Fine Adjustment:
50 pm/rev

ITEM# METRIC ITEM# $ £ € RMB DESCRIPTION
MBT610 MBT610/M $ 1,660.00 £1,132.90 € 1.474,00 ¥ 14,018.00 MicroBlock™ Fiber Launch System with Variable Clamp

www.thorlabs.com DRLAES
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D—— |
MicroBlock™ SM Fiber Launch with FC Connectorized Fiber Holder

System Includes
B MBT616 High Resolution Flexure Stage with
4 mm Travel, See Page 469
B Three High Performance Drives Provide
300 pm of Fine Travel
E> :©>_Q ® HFB004 FC Fiber Holder, See Page 504
AMAO009 Large Fixed Platform, See Page 497

® HCS013, Microscope Objective Mount with
RMS Threads, See Page 499

MBT613

Specifications

B Travel: 0.16" (4 mm)
B Crosstalk: <20 pm/mm
¥ Load Capacity: 2.2 lbs

Microscope Objective

Sold Separately (See Page 804) (1 kg)
¥ Thermal Stability: 1 pm/°C
The MBT Series Fiber Launches are recommended for less-demanding situations ¥ Differential Adjusters:

* Coarse Adjustment
0.5 mm/rev

where the cost of the system is a concern. This entry into the MBT Fiber Launch
Series features the MBT flexure stage with a HCS013 Microscope Objective Mount

and HFB004 FC Fiber Holder. This combination of accessories, along with a * Fine Adjustment

microscope objective (not included, see Page 804), launches light directly into an 50 pm/rev

FC/PC connector.

ITEM# METRIC ITEM# $ £ € RMB DESCRIPTION

MBTG613 MBTG613/M $ 1,255.00 £ 856.50 € 1.114,20 ¥ 10,598.00 MicroBlock™ Free-Space to FC Fiber Launch System

MicroBlock™ SM Fiber Launch with GRIN Lens Holder

System Includes:

Q:EL ® MBT616 High-Resolution Flexure Stage
with 4 mm of Travel, See Page 469

HGI003 GRIN Lens Holder, See Page 499
AMAO009 Large Fixed Platform, See Page 497
GRIN Lenses Sold Separately, See Page 648
HFF003 Fiber Clamp, See Page 501

HES001 Cable Strain Relief, See Page 501

GRIN Lens Sold Separately
(See Page 648)

MBT614

Specifications
‘ B Travel: 4 mm B Thermal Stability:
B Crosstalk: <20 1 um/°C
pm/mm ® Differential
j| Close-Up View B Load Capacity: Adjusters

2.2 1bs (1 kg)

* Coarse Adjustment:
0.5 mm/rev

The GRIN lens holder provides easy access to the optic during
loading. The spring clamp allows easy, fast exchange of optics.

¢ Fine Adjustment:

The MBT614 fiber launch system is built around our MBT616 3-axis flexure stage, 50 pm/rev

which has been specifically designed to meet the challenging requirements associated
with alignment of single mode fibers. The system features our high resolution differential
drives that are ideal for coupling of a free-space laser into a single mode fiber, even at
visible wavelengths where the mode field diameter of single mode fibers can be as small
as 3 pm. The GRIN lens holder accommodates lenses with diameters from 1 to 3 mm
and lengths as short as 2 mm. To view the complete line of flexure accessories, please

refer to pages 496-512.

ITEM# METRIC ITEM# $ £ € RMB DESCRIPTION

MBT614 MBT614/M $ 1,365.00 £ 931.50 € 1.211,90 ¥ 11,527.00

MicroBlock™ Free-Space to Fiber GRIN Launch System

www.thorlabs.com DRLAES
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MicroBlock™ PM Fiber Launch with Fiber Rotator

System Includes:
MBT616 High-Resolution Flexure Stage with 4 mm of

Travel, See Page 469

Three High-Performance Drives Provide 4 mm of

Coarse Travel and 300 pm of
Fine Travel

HFRO007 Fiber Rotator with Adjustable Force Magnetic

Clamping Mechanism,
See Page 503

AMAO009 Large Fixed Platform, See Page 497
HCS013 Microscope Objective Mount, See Page 499

The MBT621 launch system features our high resolution
drives that are ideal for coupling a free-space laser into a
single mode fiber, even at visible wavelengths where the mode

field diameter of the fibers are as small as 3 pm. The rotary
fiber holder provides smooth rotation with negligible run-
out. When using polarization maintaining fibers, this system

High Performance Drives:
50 nm Resolution

Specifications
Travel: 0.16" (4 mm)

MBT621

Microscope Objective Sold
Seperately (See Page 804)

B Differential Adjusters

TECHNOLOGY Vv

Motion Control
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. Bearing Platforms

B Crosstalk: <20 pm/mm * Coarse Adjustment:
provides an easy means of optimizing the extinction ratio of ® Load Capacity: 0.5 mm/rev
the signal being coupled through the PM fiber. Thorlabs 2.2 Ibs (1 kg) ’ * Fine Adjustment:
offers a n.umbcr of five- and sbx-axis systems for applications ® Thermal Stability: 50 pm/rev
that require more advanced capabilities. Please 1 pm/°C
see page 487-495.
ITEM# METRIC ITEM# $ £ € RMB DESCRIPTION
MBT621 MBTG621/M $ 1,355.00 £ 92470 € 1.203,00 ¥11,442.00 MicroBlock™ Free-Space to PM Fiber Launch System

NanoMax™ SM Fiber Launch for Bare Fiber icowcop Objecive sold

Separately (See Page 804)

Specifications

Travel: 4 mm
Thermal Stability: 1 pm/°C
Differential Adjusters

e Coarse Adjustment: 0.5 mm/rev
e Fine Adjustment: 50 pm/rev

When Performance Matters

e

¥ High-Resolution Manual Drives: Provides
50 nm of Fine Control Resolution Over a When long-term stability and
Total Range of 300 pm ease-of-use are of paramourcl[t
B Parallel 3-Axis Flexure Mechanism: Allows iﬁf ZEE?;C&:VI{]Z;ZC&TSCH
all Three Drives to be Rigidly Attached to launch systems.
the Main Body of the Stage Patents 6,186,016
B Crosstalk: 20 pm/mm of Travel (Max) NanoMax™ Model MAX350 and 6,467,762
" ggg ?xtr?ll,{ll\l/[tg:Bi directional The MAX350 series represents the latest generation of single mode fiber launch
; systems. Utilizing our patented highly stable flexure design with our patented dual-
" Load Capacity: 2.2 Ibs (1 kg) stage high resolution micrometers, we create a fiber launch system that ensures the
" Resonant Frequency (£10% Hz): very best performance of all our platforms. When coupling a free-space beam into a
375 Hz (No Load), 200 Hz single mode fiber, the critical performance factors are the resolution and stability of
@75 Lo'ad), 150 Hz (575 g Load) the system. The intrinsic stiffness and resultant stability of our flexure system, as
W Accessories: Mounted on the Top Deck of compared to a linear bearing design, provides superior performance during the initial
iergsfi:gii:e d Bracket (AMA009) alignment of the system as well as its long term operation. The resolution is ensured
Microscope Objective Mount (HCS013) through the unique combmanqn of our hlgh. performance dual stage micrometers
Adjustable Force Fiber Clamp (HFF001) and the parallel flexure mechanism that provides a true nanopositioning capability.
Cable Strain Relief (HFS001)
ITEM# METRIC ITEM# $ £ € RMB DESCRIPTION
MAX350 MAX350/M $ 1,930.00 £ 1,338.00 € 1.713,50 ¥16,297.00 NanoMax™ Fiber Launch System
DRLAES www.thorlabs.com
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Motorized Stages Qzﬂ_ fp;rc;vleczznrg;s

Platforms , . B : Seal

Actuators

Controllers

V SECTIONS

3-Axis Roller
Bearing Platforms

¥ Thermal Stability: 1 pm/°C

® Differential Adjusters
* Coarse Adjustment: 0.5 mm/rev
* Fine Adjustment: 50 pm/rev

¥ High Resolution Manual Drives:
Provides 50 nm of Fine Control
Resolution Over a Total Range of

When Performance Matters 300 pm

3-Axis Flexure When long-term stability and B Repeatability: 500 nm RMS
Platforms Patents 6,186,016 ease-of-use are of paramount Bidirectional
4-Axis Flexure and 6,467,762 importance, we recommend this B Load Capacity: 2.2 Ibs (1 kg)
Platforms series of NanoMax launch

2 B Resonant Frequency (+10% Hz):
5-Axis Flexure NanoMax™ Model MAX355 systems.

Platforms

6-Axis Flexure One of the most challenging alignment tasks in a photonics laboratory is the launching of

375 Hz (No Load), 200 Hz (275 g
Load), 150 Hz (575 g Load)

Platforms light from a free-space laser into a single mode optical device or fiber, especially when the B Accessories: Mounted on the Top Deck
Flexure laser is operating in the visible range and the mode field diameter of the device is less than 4 of the Stage:
Accessories pm. This MAX350 series of fiber launch systems have been redesigned to perform this task Large Fixed Bracket (AMA009)

with ease. From the patented high-resolution, dual-stage adjusters (coarse range of 4 mm
with <1 pm resolution, and fine range of 300 pm with <50 nm resolution) to the patented
flexure design that forms the foundation of the system, this three-axis translator provides
both the stability and the resolution required to hit submicron targets.

Grin Lens Mount (HGI003)
FC Optical Fiber Cable Holder
(HFB004)

Cable Strain Relief (HFS001)

ITEM# METRIC ITEM# $ £ €

DESCRIPTION

MAX355 MAX355/M $ 1,850.00 £ 1,282.50 € 1.642,50 ¥ 15,622.00 NanoMax™ Fiber Launch System for FC Cables

NanoMax™ PM Fiber Launch: Easy Load

o )
: ;'

Patents 6,186,016
and 6,467,762

Specifications

¥ Travel: 4 mm B Resonant Frequency
¥ Thermal Stability: 1 um/°C (£10% Hz):
® Differential Adjusters * 375 Hz (No Load)

e Coarse: 0.5 mm/rev * 200 Hz (275 g Load)
* 150 Hz (575 g Load)

* Fine: 50 pm/rev
B Top Deck Acessories:

B Rotation: Continuous
High Resolution Manual

B Drives: 50 nm Fine Control Over (HCS013)
Range of 300 pm

B Parallel 3-Axis Flexure: Allows All (HFF001)

=) >

e Large Fixed Bracket (AMA009)
* Microscope Objective Mount

* Adjustable Force Fiber Clamp

Three Drives to be Rigidly Attached o Fiber Clamp with Rotation

When Performance Matters

When long-term stability and ease-of-use are of
paramount importance, we recommend this series of
NanoMax™ launch systems.

NanoMax™ Model MAX361

The MAX361 fiber launch system is configured from
our highest-performing flexure stage and three of our
high-resolution, dual stage micrometers. This
combination provides both the resolution and the
stability required to achieve true submicron positional
control. The system features the HFR007 fiber rotator
which provides the added degree of rotational freedom
that is required to optimize the extinction ratio of a PM
fiber. The MAX361 PM Fiber Launch System provides
a substantial improvement over linear bearing based
designs or other less advanced three-axis flexure stages.
The base translator utilizes our patented, highly stable,
flexure design, which has the unique feature that all
three adjusters are rigidly connected to the fixed portion
of the main structure of the stage. Competing products
either utilize three stacked individual stages, or at best
are designed as one integrated system with two of the
three actuators moving along with the moving portion
of the stage. This causes unwanted motion in the form
of cross-talk when the actuators are touched by the

to Ground (HFRO007) operators hand, thus impeding true nanopositioning.
¥ Load Capacity: 2.2 Ibs
ITEM# METRIC ITEM# $ £ € DESCRIPTION
MAX361 MAX361/M $ 1,860.00 £1,289.50 € 1.651,50 ¥ 15,706.00 NanoMax PM Fiber Launch System with Fast Loading Rotator

www.thorlabs.com
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NanoMax™ SM Fiber Launch with 20 pym Piezos and Sensors

Specifications

Manual Travel: 4 mm
Thermal Stability: 1 pm/°C ®
Differential Adjusters

¢ Coarse Adjustment: 0.5 mm/rev
* Fine Adjustment: 50 pm/rev

Piezoelectric Travel: 20 pm

Manual Drive Resolution:
Provides 50 nm Resolution Over

a 300 pm Travel Range
Piezoelectric Actuator Resolution:

fDispIacement Sensor \

@ @

The strain gauge displacement
sensor, directly attached to the
body of the piezoelectric
element, provides an analog
signal that is proportional to

its displacement. When
combined with low noise
electronics, the resolution
obtained is better than 5 nm. )

Microscope Objective Sold
Separately (See Page 804)

PIN 1: +15V

PIN 2: OSCILLATOR+
PIN 3: 0V

PIN 4: SIG OUT-

PIN 5: SIG OUT+

PIN 6: -15V

PIN 7: TRAVEL

5 nm When Operating with Internal
Piezo Displacement Sensors.

Max Piezoelectric Drive Voltage:
75 VDC

Crosstalk: 20 pm/mm of Travel (Max)
Resonant Frequency (+10%):

375 Hz (No Load) 200 Hz

(275 g Load) 150 Hz (575 g Load)

Load Capacity: 2.2 Ibs (1 kg)

Deck Height: 62.5 mm from the Base of
the Stage to the Mounting Surfaces of the
Moving Platform, the Accessory Beam
Height is 75 mm from the Bottom Surface
of the Stage

Accessories: Mounted on the Top Deck
of the Stage:

Large Fixed Bracket (AMA009)
Microscope Objective Mount (HCS013)
Adjustable Force Fiber Clamp (HFF001)
Cable Strain Relief (HFS001)

Note: All measurements related to the performance of the
piezoelectric actuators are made with Thorlabs model BPC203
piezo driver, which can be found on page 568.

Patents
6,186,016
and 6,467,762

> i

NanoMax™ Stage with High Resolution Manual Adjusters and
Piezoelectric Actuators

The MAX373 Fiber Launch System is built from our MAX311 three-axis
translation stage; for details on this stage, please see page 471. This stage and
accessory package are ideally suited for use with our NanoTrak™ auto-alignment
system (see page 572 for details). The 20 pm of piezoelectric travel provides
sufficient electrical control of the position of the optical fiber to ensure rapid
first-light' detection as well as automatic optimization of the coupling efficiency.

When Performance Matters

When long-term stability and ease-of-
use are of paramount importance, we
recommend this series of NanoMax
launch systems.

The MAX373 udilizes three strain gauge displacement sensors to provide a voltage
signal that is linearly proportional to the displacement of the piezoelectric
element. Using this signal, it is possible to compensate for hysteresis, creep, or
thermal drift that is inherent to all piezoelectric elements. Additionally, the use of
the displacement sensor in combination with our NanoTrak™ auto-alignment
system allows one to precisely optimize the coupling efficiency of an optical
system; then, once aligned, the displacement sensors can be used to stabilize the
position of the system while subsequent operations are performed.

ITEM#

METRIC ITEM# $

£

€ RMB DESCRIPTION

MAX373

MAX373/M $ 3,185.00

£ 2,208.00

€ 2.827,50 ¥26,895.00 | NanoMax™ SM Fiber Launch System with Piezos and Sensors

X Polaris: Kinematic Mirror Mount

Pointing the Way to Precision Alignment

Design Elements

® Thermal and Dimensional Stability: Heat-Treated Stainless Steel

m Repeatability and Durability: Ball Contacts with Sapphire Seats
m Usability and Feel: Matched Actuator / Bushing Pairs

Temperature Cycle Testing: Less than 2 prad Final Deviation
Additional Mechanical and Temperature Test Data at www. Thorlabs.com

See Page 214 for More Details

DRLAES
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| SM Fiber Launch Systems with Auto-Alignment Controller

10% Discount for Y

products

Introduction

The MAX371K1 and MAX371K2 are automated fiber launch systems that
reduce the time it takes to optimize the coupling of light into a bare single
mode fiber. The kits package a nanopositioning 3-axis flexure stage with a
NanoTrak™ controller that optimizes the position of the fiber perpendicular
to the optical axis using the internal piezo actuators in the stage. Also included
are three stage accessories: an RMS-threaded optical mount (HCS013), a bare
fiber clamp (HFFO001), and a cable strain relief clamp (HFS001). Other
accessories can be purchased separately (see page 496) in order to expand the
system’s capabilities for use with other optical elements like waveguides or
connectorized fibers.

NanoTrak™ Controller

When activated, the NanoTrak™ controller (see schematic below) generates
drive voltages for two piezo actuators based on the optical (electrical) feedback
signal. In the MAX373 kits, the piezo actuators will control the position of the
fiber along the two axes perpendicular to the optical axis, and the feedback
signal will be proportional to how much light is coupled into the optical fiber.
By letting the NanoTrak™ controller position the fiber tip on the optical axis,
optimizing the coupling simply requires the user to manually align the fiber
along the optical axis. After the coupling of light into the fiber has been
optimized, the tracking mode can be turned off without affecting the coupling,
or the tracking mode can be left on in order to ensure that the coupling
remains optimized even if external effects, like changes in temperature, cause
small changes in the beam position. See page 583 for information on how the
Auto Alignment Circuit in the NanoTrak™ controller functions.

(" )

Drive Voltage for
Piezo Actuator

1-Axis Piezo ||
| Control and

Amplifier |_¢ Strain Gauge Feedback
Auto for Piezo Actuator
Alignment
Circuit

Drive Voltage for

1-Axis Piezo ™1 pjezo Actuator
|| Control and

Fiber Launch System with
NanoTrak™, Controller,
3-Axis Flexure Stage, and
Accessories (Microscope

Objective Not Included)

Amplifier |_{ Strain Gauge Feedback
for Piezo Actuator
| | Optical
Detector
t
\ Electrical Input  Optical Input J

www.thorlabs.com

Complete Package o

Features

B 3-Axis Flexure Stage
* Manual Differential Adjusters
e Internal Piezo Actuators with Strain
Gauge Sensors

B NanoTrak™ Auto-Alignment Controller
* Integrated InGaAs or Si Detector
* Two Inputs for Strain Gauge Feedback
* Two Outputs to Drive Piezo Actuators
* Advanced Alignment Optimization
Algorithms
* USB Interface

10 Minute Alignment Procedure

By using Thorlabs’ MAX311 (see page 471) flexure stage as
the base for this fiber launch system, first light detection,
even with single mode fiber, is straightforward. Before
starting this procedure use two steering mirrors to steer the
beam so that it is roughly propagating 12.5 mm above the
channel on the empty stage, which is locked down on an
optical table. Also have the NanoTrak™ controller connected
to the stage and to a computer with the software loaded and
operational.

« Mount your coupling optic on the provided RMS threaded
mount (HCS013) and place the mount in the channel on the
fixed large angle bracket (AMAQQ9) attached to the stage.

 Adjust the stage using the manual differential adjusters so
that the HCS013 can be slid easily from the AMA0O9 to the
stage platform (keep the HCS013 tight against one side of
the channel).

« Steer your free-space beam so that the beam position does
not wander as the coupling optic is slid from the large
angle bracket to the stage platform.

« While keeping the mount pressed against one side of the
channel, lock down the HCS013 on the AMA009 such that
the light is focused at a point near the edge but still over
the adjustable platform on the stage.

 Lock down the fiber clamp and the strain relief cable on
the stage platform so that the tip of the fiber will be further
away from the coupling optic than the point at which the
light is focused. (Make sure the stage platform can be
translated forward far enough to move the fiber tip through
the focal point.)

« Load the fiber and if the other end of the fiber has an FC
connector attach it to the NanoTrak™ detector. Otherwise,
use a suitable detector to measure the light coupled into
the fiber and use the electrical input on the NanoTrak™
controller to provide the feedback it requires.

« Use the manual actuator to move the fiber tip toward or
away from the lens untill first light is detected.

 Coarsely maximize the signal using all three manual
adjusters.

o Activate the NanoTrak™. It will inmediately maximize the
position of the fiber tip perpendicular to the beam
propagation direction.

« Use the manual actuator to move the fiber tip toward or
away from the lens while watching the power monitor. If
the piezo actuators near the limit of their range use one of
the other manual actuators to put them back toward the
middle.

« Stop once the coupled power has been maximized.

DRLAES
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The apt™ NanoTrak™ controller is
supplied with a full suite of software
support tools. Once the software and
associated USB drivers are installed, the
aptUser utility provides a full featured
intuitive graphical instrument panel
allowing full control and visualization
of the NanoTrak™ operation.
Additionally, ActiveX® components are
included to speed user developed
routines in the user’s programming
environment of choice (e.g.,

NanoTrak™ Controller Specifications

B Optical Power Measurement
* PIN Photodiode: FC/PC Fiber Input
¢ Si or InGaAs Detector: 1 nA to 10 mA Photocurrent
* Optical Power Monitor (BNC): Multiple Ranges
* Signal Phase Compensation: -180° to 180°

Principle NanoTrak Parameters
¢ Circle Scanning Frequency: 1-300 Hz
¢ Circle Dia Adjustment Modes: Automatic and Manual

Piezoelectric Input/Output

* Two Output Connectors (SMC Male):
— Voltage Output: 0-75 VDC/Channel
— Voltage Stability: 100 ppm Over 24 Hours
— Noise: <3 mVrims
— Output Current: 500 mA/Channel

* Output Monitors (BNC): 0-10 VDC

¢ Analog Inputs (BNC): 0-10 VDC

(Used in Piezo Amp Mode)

* Strain Gauge Position Feedback:

(Two 9-Pin D-Type Female)

Flexure Stage Specifications
B Manual Travel: 0.16" (4 mm)
¥ Thermal Stability: 1 pm/°C

® Differential Adjusters
¢ Coarse Adjustment: 0.5 mm/rev
e Fine Adjustment: 50 pm/rev

Piezoelectric Travel: 20 pm

Manual Drive Resolution:

Provides 50 nm Resolution Over

a 300 pm Travel Range
Piezoelectric Actuator Resolution:
5 nm When Operating with Internal
Piezo Displacement Sensors.

Max Piezoelectric Drive Voltage:
75 VDC

Crosstalk: 20 pm/mm of Travel (Max)

LabVIEWT™, Visual Basic, or C++).
. J

B Other Input/Output
* Optical Power Monitor (BNC): 0-10 VDC
* User Control (37-Pin D-Type Female)
— Isolated Digital I/O
e Trigger In/Out (BNC): 0-10 DC
* USB Port

B Power Requirements
* Voltage: 85-64 VAC
e Frequency: 47-63 Hz
* Power: 200 W
® Fuse: 3 A
B General
¢ Dimensions (W x D x H):
245 mm x 330 mm x 130 mm (9.65" x 13" x 5.12")
* Weight: 6 kg (13 lbs)

See page 471 for a complete presentation of the NanoTrak controller
used in the MAX373K1 and MAX373K2 kits.

B Resonant Frequency (+10%):
375 Hz (No Load), 200 Hz
(275 g Load), 150 Hz (575 g Load)

B Load Capacity: 2.2 lbs (1 kg)

B Deck Height: 62.5 mm from the Base of the Stage to the
Mounting Surfaces of the Moving Platform, the Accessory
Beam Height is 75 mm from the Bottom Surface of the
Stage

B Accessories: Mounted on the Top Deck of the Stage:

* Large Fixed Bracket (AMA009)

* Microscope Objective Mount (HCS013)
* Adjustable Force Fiber Clamp (HFF001)
e Cable Strain Relief (HFS001)

See page 479 for a complete presentation of the MAX311 flexure stage
used in the MAX373K1 and MAX373K2 kits.
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ITEM# $ 5 € RMB DESCRIPTION
MAX373K1 $ 8,950.50 £ 6,205.00 € 7.947,00 ¥ 75,579.00 apt™ NanoTrak™ Fiber Launch System with InGaAs Detector
MAX373K2 $ 8,950.50 £ 6,205.00 € 7.947,00 ¥ 75,579.00 apt™ NanoTrak™ Fiber Launch System with Silicon Detector
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¥ CHAPTERS ‘
Manual Stages Customer Configured NanoMax™ Stages (Page 1 of 2)
Motori In the event that you need a configuration other than our

otorized Stages

standard preconfigured options, Thorlabs offers custom Patents 6,186,016 and 6,467,762

configured NanoMax™ platforms. These units typically
s ship within 24 hours.

Actuators To achieve this degree of configurability, Thorlabs

has designed a complete set of actuators that are
modular and can be fitted within seconds without
V SECTIONS needing any tools.

Controllers

g-eAa):I“s.l: glllaetrforms Simply choose the base platform

3-Axis Flexure from the. models below and add
Platforms the required actuators from the
4-Axis Flexure facing page.

Platforms

5-Axis Flexure
Platforms

6-Axis Flexure
Platforms

Flexure

Accessories NanoMax™ Platform, Piezoelectric Actuators, and Sensors
Adding strain gauge displacement sensors to the internal piezoelectric
elements of the NanoMax™ platform enhances the resolution DISPLACEMENT SENSOR
.. .. -1 PIN 1: +15V/
performance of the system by a factor of four. Additionally, it improves % PNz OSGILATOR:
the linearity and drift performance of the stage while allowing the system ® ® @) Pneseour
to be operated in a closed- loop system. For complete details on the @ @ eI
performance of the NanoMax™ platform with internal piezos and strain
R LEMO Connector
gauge displacement sensors please, refer to the MAX311 on page 471.
MAX301
LEMO Connector
MAX301 MAX301/M $ 2,075.00 £ 1,438.50 € 1.842,00 ¥ 17,522.00

NanoMax™ Platform, Piezoelectric Actuators

Adding internal piezoelectric elements to the basic NanoMax™ platform provides 20 pm of high-
resolution electrical control (0 to 75 V). The typical piezo resolution is 20 nm. For complete details
on the performance of the NanoMax™ platform with internal piezoelectric actuators, please refer to
the MAX312 on page 471.

MAX302

MAX302 MAX302/M $ 1,210.00 £ 838.80 € 1.074,30 ¥ 10,218.00

SMC Piezo Connector

FMechanical

Drawings Available on the

NanoMax™ Platform, No Actuators _WEBL

Use this base unit if your application does not require piezoelectric actuators. Please note that while
the external drives can be easily changed in the field, internal piezoelectric actuators are incorporated
directly into the platform and cannot be added later. If your needs change and you subsequently
require piezoelectric actuators, the piezo extenders shown on the next page can be used along with our
other drive options.

MAX303

MAX303 MAX303/M $  875.00 £ 606.60 € 776,90 ¥ 7,388.60

www.thorlabs.com DRLAES
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Customer Configured NanoMax™ Stages (Page 2 of 2)

High-Resolution Differential Micrometer

This high-resolution micrometer drive with 50 nm Speciﬁcations in Stage

positional resolution is matched in performance to ¥ Travel:
e Coarse: 0.16" (4 mm)
* Fine: 250 pm

B Resolution:

product _

the capabilities of the NanoMax™ series platforms.

Full details on this drive can be found on page 528.

* Coarse: 1.0 pm
* Fine: 50 nm

FMechanical

DRV003 $ 195.00| £ 135.20| € 173,20 | ¥ 1,646.60

Drawings Available on the

WEB|-

Stepper Motor
Specifications in Stage
B Travel: 0.16" (4 mm)

B Resolution: 25 nm
¥ Holding Torque: 23.1 N-cm

This stepper motor drive is fully detailed on page 536.
When used with an apt™ series stepper motor driver,
it provides 25,600 microsteps per revolution.

DRV001 $  585.00 £ 40560 | € 519,40 ¥ 4,939.80

Specifications in Stage
B Travel: 0.16" (4 mm)

B Resolution: 1 pm
(500 pm Thread Pitch)

This thumbscrew drive is often used in applications or
positioning tasks that require a high degree of stability,

yet have lower resolution requirements.

DRV004 $ 96.50 £ 66.90 € 85,70 ¥ 814.90

Piezoelectric Extenders

These piezoelectric extenders provide 20 pm or 80 pm of high-resolution travel to any of the modular drives shown above. The
modular design allows these extenders to be attached in series with any of Thorlabs’ modular drives. These extenders are ideal for
applications that require high-resolution movements over a small range. Coarse adjustments are made using any one of our modular
drives shown above.

Speciﬁcations DRV181

Specifications DRV120
3 m Travel: 80 pm

m Travel: 20 pm

m Closed-Loop Resolution: 5 nm ® Resolution: 20 nm

m Displacement Sensor

DRV120 $ 99500 | £ 689.80 € 88340 | ¥ 840190
DRV181 $ 99500 | £ 689.80 € 88340 | ¥ 8401.90
DRIL/AES www.thorlabs.com
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Low-Profile, Four-Axis MicroBlock™ Positioner

Deck Height
2.46" (62.5 mm) Vertical
6 mm Range Yaw
\ - +5° Range

@ Pitch

+5° Range

Horizontal

Patent 13 mm Range

6,186,016

This low-profile MicroBlock™ Device Platform is a compact, cost-effective, four-
axis positioner designed for precise orientation of photonics components and other
planar devices. This device is intended to allow a complex optical element that either
has multiple single mode ports or has angled output surfaces to be properly
positioned with respect to one of our high-performance stages. The four
independent degrees of freedom provide 0.5" (13 mm) of horizontal translation,
0.24" (6 mm) of vertical translation, 10° of pitch, and 10° of yaw.

This stage, when combined with any of our three-axis stages (MicroBlock™,
NanoMax™, PiezoBlock™, or RollerBlock™ on pages 466-483), is ideal for
building high-performance fiber launch or single-mode-waveguide couplers (see
photograph below). The 0.5" (13 mm) of horizontial travel allows the individual
channels of a multichannel waveguide to be readily accessed.

Specifications

Coarse Travel

 Horizontal Axis (X): 0.5" (13 mm)
e Vertical Axis (Y): 0.24" (6 mm)
* Pitch Axis (By): 10°

e Yaw Axis (0z): 10°

Fine Travel

* Horizontal Axis: 300 pm

* Vertical Axis: 300 pm

e Pitch Axis: 12 arcmin

* Yaw Axis: 30 arcmin

Coarse Travel Resolution

* Horizontal Axis: 1 pm

* Vertical Axis: 1 pm

e Pitch Axis: 10 arcsec

* Yaw Axis: 10 arcsec

Fine Travel Resolution

¢ Horizontal Axis: 50 nm

* Vertical Axis: 50 nm

e Pitch Axis: 1 arcsec

* Yaw Axis: 1 arcsec

Deck Height: 2.46" (62.5 mm) to the
Mounting Surface of the Moving
Platform, Accessory Beam Height

is 75 mm Measured from the Bottom

Surface of the Stage
Load Capacity: 1.1 Ibs (500 g)
Weight: 1.7 Ibs (750 g)

]

7 An example showing fiber to fiber alignment with a MAX303 platform and MBT402.
o 0|
T o o
236" z o I o z
(60 mm) o ° o
"l T
#6-32 (M3 0.5)
5 mm Deep in Top Plate
14 Places
Vertical
0.49" (12.5 mm) Accessory The use of nested flexure elements ensures
Otical Axis Height smooth, continuous motion over all three
rotational axes, making this device ideally
+ Horizontal . . : . .
suited for high resolution optical applications.
hd 3.74" Yaw . H
‘ I_ o o (90 mm) As'lde frgm its low profile, .the key feature that
' d < III.EI this particular stage offers is the easy
(62,5 mm) | ) accessibility of the moving platform. As can be
| FE= [l:[[l:H:l seen from the photograph above, the moving
4|_|‘:' | IE'! Pitch platform is accessible from three of the four
6.34" (161 | 547" (139 sides; this feature maximizes the free space
. " mm)— je—h. " '—’ . .. .
(139 mm /  available for additional equipment that your

Please refer to our website for complete models and drawings. setup may require.

€ 16,382.00

MicroBlock™ 4-Axis, Low-Profile Positioner

MBT402 MBT402/M $  1,940.00 £ 1,345.00 1.722,50 ¥

www.thorlabs.com DRLAES
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Four-Axis MicroBlock™ Positioner Manual Stages

Drawings Available on the

s foai _ Motorized Stages
pecifications @ H e
= Conne T = R DMechanical

* Horizontal Axis (X): 0.5" (13 mm) 3 +5° Range _'WEBL
e Vertical Axis (Y): 0.24" (6 mm) Actuators
e Pitch Axis (By): 10°
* Yaw Axis (0z): 10° ) Controllers
® Fine Travel Deck Height SECTIONS ¥
* Horizontal Axis: 300 pm 3 5§ 246" (62.5 mm) _3-Axis Roller
® Vertical Axis: 300 pm & Bearing -Platforms
. gitch Af(is:?’ ?)0 arcrflin 3-AXIPsIaFtIfe¢:'lllnr§
¢ Yaw Axis: 30 arcmin .
B Coarse Travel Resolution 4-AXIPS|:.I!;::|‘:§
* Horizontal Axis: 1 pm 5-Axis Flexure
* Vertical Axis: 1 pm Platforms
e Pitch Axis: 10 arcsec 6-Axis Flexure
® Yaw Axis: 10 arcsec - Horizontal Platforms
B Fine Travel Resolution _ i/ 13 mm Range Flexure
i ( 2 Accessories

¢ Horizontal Axis: 50 nm
e Vertical Axis: 50 nm
¢ Pitch Axis: 1 arcsec

* Yaw Axis: 1 arcsec MBT401
B Deck Height: 2.46" (62.5 mm) to the Patent 6,186,016 Yaw
Mounting Surface of the Moving +5° Range
Platform, Accessory Beam Height
is 75 mm Measured from the Bottom This MicroBlock™ Device Platform provides four degrees of freedom (i.e., two
Surface of the Stage translation and two rotation). The 2.46" (62.5) mm deck height is compatible with
¥ Load Capacity: 1.1 Ibs (500 g) our 3-Axis MicroBlock™, NanoMax™, PiezoBlock™, and RollerBlock™ families

W Weight: 2.2 Ibs (1 kg) of stages. The photograph below shows the MBT401 4-axis system integrated into a

larger setup that contains both a long-travel RollerBlock stage, as well as a 4 mm
travel NanoMax 3-Axis flexure platform.

f
6.88"Nom
1.18" (175 mm)
_-'I(so mm)[—
I o o)

et R
T \_° O

Moving Platform .
. 204" ¢ We recommend this narrow platform

(57 mm) Pitch positioning system for applications that
Center of Rotation require a device to be positioned between

Pitch and Yaw i two coupling stages. The extensive selection
5.6" Nom Vertical

(142 mm)

5.6"

(a2 of accessories presented at the end

of this section (see page 496) are all

Horizontal . . .
compatible with our 4-axis platform stages.

Given the large array of possible solutions to
any particular alignment challenge, Thorlabs

" Yaw

(62.5 mm) recommends that you contact one of our

ha ] regional offices for expert technical assistance
|~— 3.58" (91 mm) —| . fiouri hat is ideally sui
\ y in configuring a system that is ideally suited
to your specific needs.

Please refer to our website for complete models and drawings.

MBT401 MBT401/M $ 1,775.00 £ 1,230.50 € 1.576,00 ¥ 14,989.00 MicroBlock™ 4-Axis, Narrow Platform Positioner

DRLAES www.thorlabs.com
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. This NanoBlock™ device platform is offered as a cost-effective, four-axis positioner T Vertical 6 mm Range
Motorized Stages . L . . . . . )
designed for the precise orientation of integrated optical or optoelectronic devices as a— Deck Height
wel a5 general phoronic components, With a 443" (112.5 mm) deck hight,his (125
+D mm,
RISHOMNS system is intended to allow advanced optical alignment stations to be built from our
Actuators high-performance NanoMax™ six-axis waveguide alignment system that is presented
on page 489. For optical elements that have either multiple single mode ports or have @
Controllers angled input and output facets, this device platform provides a convenient means Pitch
for properly positioning them with high-perf NanoM: *4” Range
V/SECTIONS properly positioning them with respect to our high-performance NanoMax
3-Axis Roller six-axis platforms. Please note that we only recommend this device for the static Yaw
Bearing Platforms positioning of the optical element or device; for the best results, any +4° Range
3-Axis Flexure optimization of the coupling efficiency should be accomplished using the mated %
Platforms G-axis positioning system. The four independent degrees of freedom provide 0.5"
4-Axis Flexure (13 mm) of horizontal translation, 0.24"(6 mm) of vertical translation, 8° NBM413
Platfnns of pitch, and 8° of yaw. The 0.5" (13 mm) of horizontal travel allows Patent 6,186,016
5-Axis Flexure the individual channels of a multichannel waveguide to be readily
Platforms
6-Axis Flexure accessed. Horizontal 13 mm Range
Platforms
Flexure . .
Accessories Specifications
B Coarse Travel B Coarse Travel Resolution B Deck Height:
* Horizontal Axis (X): 0.5" (13 mm) * Horizontal Axis: 1 pm 4.43 (.1 12.5 ﬂflm) toftlllf )
¢ Vertical Axis (Y): 0.24" (6 mm) ® Vertical Axis: 1 pm Mounting Surfaces of the Moymg
. . ) i Platform, Accessory Beam Height
* Pitch Axis (By): 8° e Pitch Axis: 10 arcsec is 4.93" (125 mm) from the
* Yaw Axis (0z): 8° * Yaw Axis: 10 arcsec Bottom Surface of the Stage
B Fine Travel ¥ Fine Travel Resolution B Load Capacity: 1.1 Ibs (500 g)
* Horizontal Axis: 300 pm * Horizontal Axis: 50 nm
e Vertical Axis: 300 pm ® Vertical Axis: 50 nm ;
e Pitch Axis: 30 arcmin e Pitch Axis: 1 arcsec @Mﬁg Qﬂa[\]elag ;C;lel
* Yaw Axis: 10 arcmin * Yaw Axis: 1 arcsec »‘WE B L
( )
0.49"(125mm) . " )
Acc(essory ) 7.34" (186 mm) Vertical
Optical Height
l 6.3"
] (160 mm)
—
' o — Yaw
O SJIEC N ALY
— —
4.43" o
(112.5 mm) O 4 |
— i Pitch
- LD :
Horizontal

l—— 4.73" (120 mm) —-I

—— 5.59" (142 mm)

\. J
Please refer to our website for complete models and drawings.
This muld-axis positioning device incorporates flexure hinges, making it
6-32 UNC (M3) x 4 mm . ) . . |
Deep in Top Plate appropriate for the ultra-precise, backlash-free orientation of any integrated
14 Places : optical or optoelectronic device. This system has flexure hinges for the
I t 25, . _ o rota.tional d.egrees of freedom. Both of the linear. degrees of freedom are.
276" 236" |° o© || Oc o \_Og_J achieved using traditional bearing stages to obtain longer travel. For device
(70 mm) (60 mm) °. ol T _lm characterization or industrial pigtailing applications, it is recommended that
| l e, a NanoTrak™ control unit be used to servo-control the vertical and
T - horizontal axes of the NanoMax platform that positions the input/output
D (720'7;13“1)_' fibers.

NBM413 NBM413/M $ 3,635.00 £ 2,520.00 € 3.227,00 | ¥ 30,695.00 | NanoBlock™ 4-Axis Device Platform, 112.5 mm Deck Height

www.thorlabs.com DRLAES




TECHNOLOGY Vv

Motion Control

CHAPTERS ¥
Five-Axis NanoBlock™ Positioner 4.43" Manual Stages
This 5-Axis Device Platform is designed to be used [ 4« pigon Ze:uincalRm . Deck Height Motorized Stages
in conjunction with the NanoMax™ 600 six-axis & 443" (112.5 mm) Multi-Axis
waveguide manipulator. It is well suited for
applications that require an optical element or n
assembly to be held at a fixed position in front aw ctuators
of a high-performance, multi-axis alignment system. Controllers

The five degrees of freedom that this device offers,
allow the fixed portion of the optical assembly

to be positioned such that it has the proper
orientation with respect to another positioning
stage. Figure 1 below shows the NBM513, five-axis Horizontal
device positioner, mounted next to our high- 13 mm Range
performance NanoMax™ 300 (MAX313), which
is an excellent choice for applications requiring
complex optical alignment routines at the

SECTIONS V
3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

4-Axis Flexure
Platforms

5-Axis Flexure
Platforms

Pitch

nanometer level (see page 470 for details). 6-Axis Flexure
The NBM513, Five-axis Device Platform has NBM513 Optical Axis 13 mm Ran e PIaFtI?rmr:
flexure hinges for all of the rotational degrees of P 8 Access:rliles
freedom; both the X and Y linear axes utilize
traditional bearing stages to provide for longer
travel. The top deck of the NBM513 is located
4.43" (112.5 mm) above the bottom mounting é S ficati
surface of the device and is designed to accept pecitications . .
any of the accessories that are featured on pages " Travel " Resolution =D edﬁ Height:
496-512. ¢ Coarse Travel: o Coarse Travel: 4.43" (112.5 mm)to
~ Optical Axis (X): ~ Oprical Axis: 1 pm e Mounting Surface
0.5" (13 mm) — Vertical Axis: 1 pm /O\cct:esior}? ‘grelagm I"-llte?grfrlrtly
— Horizontal Axis (Y): ~ Horizontal Axis: 1 pm  is 4.93" (125 mm)
0.5" (13 mm) — Pitch Axis: 10 arcsec Measured from the

— Vertical Axis (Z2): Bottom Surface of the

— Yaw Axis: 10 arcsec

6 mm . Stage
- Pitch AXIS (ey) 8° * Fine T{‘avel: . | | Load Capacity:
— Yaw Axis (0z): 8° — Optical Axis: 50 nm 1.1 Ibs (500 g)
e Fine Travel: - Vert%cal: 50 nm
~ Optical Axis: 300 pm — Horizontal: 50 nm

— Pitch: 1 arcsec

— Horizontal: 300 pm

M1 Tl -
R re)::
2.36" o0 ,

2 : . - — Vertical: 300 pm ~ Yaw: 1 arcsec
mm . .
¢ ) 1o °oll 0° e — Pitch: 30 arcmin
° * — Yaw: 10 arcmin
I
276" _J; 6-32UNC(M3)x4mm  \_
(70' mm) Deep in Top Plate
0.49 (12,5 mm) 14 Places Vertical
Accessory
Optical Height
T i
o
@ 6.27" - 3 | Yaw
o (159 mm) |
4.43" ° .
(112.5 mm) @) [ [ [ ]pitch
[ Horizontal
i 1
| I Y \!EI *
. FMechanical

Optical Axis

5.59" ! 6.87" Drawings Available on the

(142 mm) 748" . (175 mm) _.|WE B L—

(190 mm)

Please refer to our website for complete models and drawings.

NBM513 NBM513/M $ 5,615.00 £ 3,893.00 € 4.986,00 ¥ 47,414.00 [NanoBlock™ 5-Axis Device Platform, 112.5 mm Deck Height

DRLUAES www.thorlabs.com



6-Axis Flexure Platform Selection Guide

Pages 489-495

NanoMax™ 600 Tutorial

B Overview of NanoMax™ 600 Parallel Flexure Platform

See Pages 489-491

NanoMax™ 600 with Manual Actuators
B Six-Axis Platform with Manual Actuators
B Six-Axis Platform with Manual Actuators and Piezos

B Six-Axis Platform with Manual Actuators, Piezos, and Sensors

See Page 492

NanoMax™ 600 with Stepper Motor Actuators
B Six-Axis Platform with Stepper Motor Actuators
B Six-Axis Platform with Stepper Motor Actuators and Piezos

B Six-Axis Platform with Stepper Motor Actuators, Piezos, and Sensors

See Page 493

Custom Configured NanoMax™ 600

B Customer Configurable Platform with Choice of Actuators

¥ Manual: Thumbscrew and Micrometer

0
=
=

=

b

-

2

B Motorized: Stepper Motor
¥ Internal Piezoelectric Actuators
¥ Internal Strain Gauge Sensors

W DPiczoelectric Extenders

See Pages 494-495

Multi-

www.thorlabs.com DRLAES
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NanoMax™ 600 6-Axis
Waveguide Positioner

A powerful tool for nanopositioning, the NanoMax™ 600 Series
offers two innovative features: a common point of rotation and
a patented design that fixes all actuators to the base assembly.

Six Models

¥ Six-Axis Manual Positioning Platform

¢ MAX601 — Differential Micrometers
(see page 492)

¢ MAX602 — Internal Piezos and Differential
Micrometers (see page 492)

* MAX603 — Internal Closed-Loop Piezos and
Differential Micrometers (see page 492)

Six-Axis Motorized Positioning Platform

* MAX604 — Stepper Motors
(see page 493)

* MAX605 — Internal Piezos and Stepper
Motors (see page 493)

* MAX606 — Internal Closed-Loop Piezos and
Stepper Motors (see page 493)

(

Patent
6,186,016
and 6,467,762

Application of a NanoMax™
600 Series Waveguide Positioner

12.08"
(307.0 mm) ( A
L 335", c Pivot . .
| (85.0 mm) pomTon Pive Drive Options
. il
f m z 0186" (0420
0.49" —T— o o j (0420 mm)
(12.5 mm) 0 0 e Y Stepper Motor Drive
iy ° e U 9.21" i
; = e (234.0 mm) M ©0.98" (25.0 mm)
Ll ° ° . [ Roll Differential Micrometer Drive

| ©0.75" (¥19.0 mm)
Thumbscrew Drive 1

J
X Yaw Pitch
Common Pivot
Point ‘P’ \ .
@—-6 LTI ]y orema ] o Q|9
Y
X o
@ * ] Optical Axis ”:[[l]:ﬂ:ﬂl Roll \© 5.79"
" 147.0 mm)
{ zg'%zmm) o ]]{[I:I]]D] Roll @ (
YAW PITCH o O
O @ @]l Z, Vertical Pitch [[ﬂ]]:ﬂ:ﬂ]: z()
LA I ]
" | 6.33" |
| e | e
Please refer to our website for complete models and drawings.
DR ES www.thorlabs.com
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3-Axis Flexure
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Platforms

5-Axis Flexure
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Platforms

Flexure
Accessories

Need a custom-
configured stage
with a unique
set of options?
See page 482, or
call Thorlabs to
speak with a
technical
support expert.
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¥ CHAPTERS
Manual Stages
Motorized Stages
Features
Multi-Axis B 0.16" (4 mm) of X, Y, Z Translational Motion and 6° (0x, Oy, 0
. Y, , By, 02)
)
Actuators B Optional Piezoelectric Actuators for Closed-Loop Operation
= High Resolution (up to 10 nm)
Controll
onToers ® Thermal Stabilicy <100 nm/C from 15-30 °C
¥ SECTIONS B High Resonant Frequency
g-e‘:si: Rglll:trforms B Active Thermal Compensation
S gFI B Patented Parallel Flexure Mechanism with Fixed Drives
P;atflosmsexure B Common Pivot Point for All Degrees of Freedom
Simplifies Alignment

4-Axis Flexure
Platforms

5-Axis Flexure
Platforms

6-Axis Flexure
Platforms

Low-Maintenance Design

What Makes the NanoMax™ 600 Better?

For complex, multi-axis positioning, parallel flexure platforms that

Flexure
Accessories

provide significantly improved performance over serialized stacks of

of-freedom mechanisms to achieve the same result.

Reduced Part Count Improves Performance

moving parts and can transmit motion very precisely.

performance of the parallel flexure

\

Specifications

B Stiffness Flexure Design: 1 N/pm in Stacked Systems Versus Inherently

incorporate three or more degrees of freedom into a single, compact unit

translation stages. Thorlabs’ patented parallel flexure technology lies at the
heart of the NanoMax™ family of nanopositioning platforms. The starting
point for the conceptual design is the observation that the motion of a rigid
body has six unique degrees of freedom. Each actuator should subtract one
degree of freedom from the body, thereby fully constraining the body with six
actuators. This contrasts with serial designs that use a stack of single-degree-

The beauty of our parallel flexure approach is its simplicity. Designers and
users of nanopositioning equipment know that to transmit motion accurately
it is preferable to have as few moving parts acting in series as possible. At each
interface between parts, microscopic friction can occur. Such friction tends to
be unpredictable and uncontrollable, making it the most undesirable element
of any high-performance design. Parallel flexure platforms have very few

Tests performed over 30 pm in 1 pm steps have yielded root-mean-squared
bi-directional repeatability of 30 nm, or 0.1% of full range for the NanoMax
600 series of stages. These results are made possible by the inherent superior

mechanism that eliminates static and
kinematic friction within the platform.

B |
NanoMax™ 600 Six-Axis Parallel Flexure Platform (Page 1 of 2)

Patented
6,186,016
6,467,762

particularly pronounced for a six-axis stage, where the
mechanism providing the sixth degree of freedom is
stacked atop five other stages. All of the errors in the
preceding stages combine to make the overall volumetric

accuracy of the complete stack far worse than the errors
associated with any individual stage.

Our Superior Patented Parallel Flexure Design

The NanoMax 600 series has been at the forefront of
nanopositioning technology for a number of years. The
parallel flexure design of the platform provides an
unmatched combination of high stability and resolution
in a six-axis nanopositioner. The mechanical stiffness is
an order of magnitude higher than traditional serial
flexure designs. In addition to those already mentioned,
there are several other intrinsic advantages of the parallel
flexure design: a much lower working height compared to
stacked axis stages, additional resistance to external forces,
and significant improvements to damping capabilities.
Also, since there are fewer moving parts, there is a
reduction in the inertia of the moving platform, leading
to excellent dynamic performance, making this product
ideal for fast, automated alignment.

A parallel platform design solves the problem of error
buildup. The enabling design step was to conceive the
flexure as a rigid rod that has a flexible coupling at each
end, leading to exactly two rotational degrees of freedom.
This rod structure constrains the motion of the top plate

Xand Z, 0.5 N/pym in Y
B Optical Axis Height: 4.92" (125 mm)

Parallel Multi-Axis Platform Design
Multi-axis systems are traditionally built
by connecting together a series of single-

by connecting it to the base. Six such rods provide the six
independent constraints needed to restrain the stage,
neither over- nor under-constraining it.

B Deck Height: 4.43" (112.5 mm)

axis mechanisms, as shown in the

_/ Diagram A to the right. As the ( )
number of axes increases, the X, Y, Z, Roll, Pitch, Yaw Diagfam A

design grows in complexity and becomes cumbersome. In addition, X,Y,Z, Roll, Pitch
stacking drives reduces stiffness and can introduce a host of Actuator/Degree
positioning errors. XY, Z, Roll of Freedom
All traditional designs of multi-axis stages (c.g., roller bearings, ball Y.z | Constraint
bearings, or flexures) suffer from the buildup of errors as stages are X.Y.ZROLL,
stacked. For a simple stacking of two stages, two main errors must PITCH.YAW
be considered: cosine and Abbe errors. The cosine error arises when 6 006 6 @
the axes of two stages are not aligned orthogonal to each other. The
Abbe error arises from the finite height of the upper stage. Any Serial Flexure Parallel Flexure
angular roll, pitch, or yaw errors in the lower stage will be amplified
by the overall height of the stacked system. The situation is
www.thorlabs.com DRLAES
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NanoMax™ 600 Six-Axis Parallel Flexure Platform (Page 2 of 2)

To actuate movement in the top plate, the ends of
the flexure rods not attached to the top plate are
connected to linear actuators. Linear translation
occurs by moving the appropriate pairs of flexure
rods in the same direction, whereas rotation
occurs by moving the appropriate pairs of rods in
opposite directions.

All Actuators are Attached to the Base

This six-axis parallel flexure design has all of the
benefits of a high-performance flexure stage with
the added benefit of improved volumetric
accuracy. This accuracy is better than traditional
designs. As a secondary advantage, the actuators
are connected to the base rather than the moving
top plate. Consequently, during manual
operation, operators can achieve a higher
resolution with less skill. In motorized and
automated applications, actuator vibration and
shocks have little affect on the moving top plate.

A Common Pivot Point Simplifies any
Alignment Challenge

A unique mechanical feature of the NanoMax 600
Series is that there is a single common pivot point
for all three of the rotation axes. In practical terms
this means that the need for compensating lateral
movement is nearly eliminated when making
rotational alignment movements. For complex
alignments of planar optical devices this can vastly
reduce the time required for optimizing a system.

It is worth remembering that parallel flexures, like
serial flexures, exhibit crosstalk or arcuate motion.
As a stage is moved to either side of its central
position, transverse arcuate displacements of
approximately 10 pm per millimeter of travel
occur. If several axes are moved at once, the
combined effect can be greater; however, unlike
the random positioning errors found in
traditional stages, this crosstalk is highly
predictable and hence can be corrected via small
adjustments. Although these arcuate
displacements are sometimes of concern, they
rarely hinder the alignment of fibers or other

TECHNOLOGY Vv

Motion Control

CHAPTERS V

Manual Stages

optical components since optical beams rarely propagate collinearly with the axes of
any stage to better than the scale of the arcuate motion. Furthermore, when using a
NanoTrak™ Auto-Alignment Controller (see page 572), these effects are

Motorized Stages

Multi-Axi
Platforms

Actuators

automatically compensated for by the controller itself. However, if arcuate motion is
a defining parameter of a particular alignment or positioning application, its effects
can also be compensated for with software.

Modular Actuators Allow a System to be Quickly Adapted

Designed for ease of use, the platform has a selection of modular actuators that may
be used in any combination of stepper motor, external piezoelectric actuators,
manual differential micrometers, and thumbscrew drives. However, the NanoMax 600

Controllers

SECTIONS V
3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

4-Axis Flexure
Platforms

5-Axis Flexure
Platforms

6-Axis Flexure
Platforms

Series of nanopositioning platforms also includes a number of versions that have
internal piezoelectric actuators giving 30 pm of ultrafine travel, either open-loop or
with strain gauge position feedback. For increased performance and stability, the
drive voltages are then also controlled by built-in circuitry to compensate for
thermal variations.

The moving top plate of the NanoMax 600 stage offers a 125 mm optical axis
height when used with any of the standard tongue and groove style accessories.
Details of these optics and optical fiber holders can be found in the same accessory
section as for the MicroBlock™, NanoMax™ 300, and RollerBlock™ on pages
496-512. Additionally, a range of accessory adapter plates and riser blocks allow the
stage to be used together with all of the other

Flexure
Accessories

nanopositioning stages.

Low Maintenance and Long Life
During operation, the NanoMax 600
series of platforms do not suffer

Thumbscrew Drive
DRV004
See Page 528

appreciably from wear and tear due to the
minimal number of moving parts.
Since there are no bearings in the

Stepper Motor Drive
DRVO001
See Page 536

moving parts, there is no degradation
of positioning performance with time.
This also reduces the maintenance costs

since the only parts that may require
servicing are the drive actuators. Moreover,
setups do not need to be completely
disturbed for stage maintenance. Drives
can be very easily and quickly swapped
over, minimizing system down time and \
inconvenience.

Differential Micrometer Drive
DRV002
See Page 528

Sophisticated Drive Electronics Ideally Suited for Automated Assembly Systems
Thorlabs offers a diverse selection of stepper motor, piezoelectric actuator, and
auto-alignment systems supported with advanced software packages that
significantly ease the task of building complete alignment systems. Please see our
chapter on motion control drive electronics that starts on page 541.

prplication of a Parallel
Flexure Stage

\

19" Rack System - See Page 407

www.thorlabs.com
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B
NanoMax™ 600 Manual Six-Axis, Parallel Flexure Platform

Motorized Stages These NanoMax™ six-axis platforms, fully detailed on the previous two pages, (P
have all the high-stability features inherent in our patented parallel flexure

Multi-Axis design. The three most important practical results of this completely new
Platforms . :
design approach are the following:

Actuators

Manual Stages

atented
6,186,016
6,467,762

 The common point of rotation is located on the optical axis defined by the
accessory beam height; this feature simplifies, and consequently increases, the
speed with which alignment tasks can be performed

Controllers

V SECTIONS
3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

Increased stiffness of the backlash-free flexure mechanism that provides the
stage’s movement, a direct result of significantly fewer linkages being required
to implement our parallel flexure design and thus providing greater stability
and immunity to vibration as well as improved resistance to external forces
that may arise in the assembly or bonding process

4-Axis Flexure

Platforms

5-Axis Flexure
Platforms

6-Axis Flexure
Platforms

Flexure
Accessories

e All six actuators are stationary and held firmly to the base by the system’s
rigid frame. This ensures that the mass of the actuators does not add to the
inertia of the moving platform and isolates the system from the disturbances induced by the operator using the touch controls.

These features, plus many more, make this stage ideal for fiber alignment and positioning tasks, particularly those involving multi-channel
optical waveguides and complex optical circuits.

\

Specifications

B Travel B Resolution and Repeatability General Data

¢ Coarse Travel:

0.16" (4 mm) (X, Y, Z), 6° (6%, 0y, 0z)
¢ Fine Travel:

300 pm (X, 'Y, Z), 18 arcmin (8x, By, 0z)
* Optional Piezo Actuator Travel:

30 pm (X, Y, Z), 1.8arcmin (0x, Oy, 0z)
Stiffness:

1 N/pm in X and Z, 0.5 N/pm in Y
Resonant Frequency:

>130 Hz (to +10%) Bidirectional

¢ Coarse Travel:

1 pm (X, Y, Z), 4 arcsec (0x, Oy, 0z)
¢ Fine Travel:

50 nm (X, Y, Z), 0.3 arcsec (0%, By, 6z)
* Optional Piezoelectric Actuators:

30 nm (X, Y, Z), 0.1 arcsec (6, 6y, 6z)
¢ Optional Piezoelectric Actuator

with Feedback:

10 nm Closed-Loop (X, Y, Z),

0.03 arcsec (8%, By, 02)

B RMS Repeatability: 30 nm over 30 pm

0.1% Over full travel range

¥ Load Capacity: 2.2 Ibs (1 kg)
¥ Optional Piezoelectric Drive Voltage:
0-75VDC

¥ Moving Top Plate Size:
2.75" x 2.36" (70.0 mm x 60.0 mm)

Your Choice!

If you require two stepper motors and one
manual drive for your application or any
other combination, please see page 494 to
configure a stage to your specific needs or
speak to a member of our technical

support staff.

J

MAX601 MAX601/M $ 5,765.00

£ 3,997.00 €

¥ 48,680.00

5.119,00 NanoMax™ 6-Axis Manual Positioning Stage

All models are available in a left-handed configuration; please call for details.

Two Models Offered with Piezoelectric

Actuators

B Piezoelectric Travel: 30 pm Linear, 1.8 arcmin Angular
in Each Direction

B Displacement Sensor (MAX603): Increases Resolution
by a Factor of Four and Enables Closed-Loop Operation

B Piezoelectric Drive Voltage: Maximum Piezoelectric
Drive Voltage is 75 VDC

FMechanical

Drawings Available on the

WEBL

Piezoelectric Actuator and
Optional Displacement Sensor

PIN1: +15V
PIN 2: OSCILLATOR+
PIN3:0V
® PIN 4: SIG OUT-
PIN 5: SIG OUT+
PIN 6: -15 V
PIN 7: TRAVEL

The strain gauge displacement sensor, directly attached to the body
of the piezoelectric element, provides an analog signal that is
proportional to its displacement. With low noise electronics, the
resolution obtained is better than 10 nm over a 30 pm range.

\. J

10.476,00 ¥

www.thorlabs.com

DRLAES
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NanoMax™ 600 Stepper Motor Six-Axis, Parallel Flexure Platform Manual Stages
Specifications LSS ' g Patemed 6,467,762 Motorized Stages
B Travel:

Multi-Axis
Platforms

Actuators

* Stepper Motor Range:
0.16" (4 mm) X, Y, Z), 6° (8x, By, 02)

* Optional Piezo Actuators:
30 pm (X, Y, Z), 1.8 arcmin (0x, Oy, 6z)

B Resolution:

Controllers

SECTIONS V

3-Axis Roller
Bearing Platforms

3-Axis Flexure

* Stepper Motor Resolution:
20 nm (X, Y, Z), 0.1 arcsec (0%, Oy, 0z),
Tested with Model BSC103
Stepper Motor Driver

* Optional Piezoelectric Actuator: Platforms
30 nm (X, Y, Z), 0.1 arcsec (0%, Oy, 0z) 4-Axis Flexure
. Opﬁi%nahgieczl;)electric Actuator Platforms
with Fee : i
10 nm (X, Y, Z), 0.03 arcsec (0x, Oy, 02) S-AXIPsIaFtIg:;r:
Setll)e::ll( ll?lz;;ht These rr}otorize('i 'Na.noMax six-axis platforms combinev the high therr'nal and G'AXLSI:::;:}:“?
« Mounting Surface of the Moving Top Plae: mechanical stability of our other NafloMaxTM 600 series p.latforms fmth the F—
443" (112.5 mm) automated control offered by outfitting the system with microstepping stepper ecesaates
« Accessory Beam Height: 4.92" (125 mm)* motors. When controlled by the apt™ Series Stepper Motor System Controllers,
B Resonant Frequency: With no Load they provide fast, automated positioning.
on the Stage >130 Hz (+10%) The NanoMax TS series offers inherently low kinematic static friction and
¥ Crosstalk: Max 20 pm/mm of Travel virtually zero backlash, except for that associated with the leadscrew of the stepper

(Also Known as Arcuate Motion) ) motors. These features combine to produce an automation tool that is capable of
¥ Modular Stepper Motor Drives: Hybrid

. 2417 operation with a positional resolution of 20 nm that will not degrade in
Stepper Motor with 1.8° Step Angle and . . . .. . .
23 N-cm of Holding Torque industrial applications. Compared to traditional flexure designs, the mechanical
® Load Capacity: 2.2 Ibs (1 kg) stiffness is an order of magnitude higher. This offers additional resistance against
the external forces often encountered in the assembly process. Hence, this stage is

*Measured from the bottom surface of the stage . i L. . . . .
ideal for fiber alignment and positioning tasks, particularly those involving multi-

Customer Specific Configurations: As with all channel optical waveguides and complex optical circuits.

our products, we encourage you to call if you For an increased level of automation, we offer two models with internal

would like to have a system configured to your piezoelectric actuators. One of these two is also offered with displacement sensors
specific needs. Also, please refer to the next page for  that attach directly to the piezoelectric stacks. This added feature increases the
ordering custom stages. resolution by a factor of two and enables closed-loop operation.

The hybrid stepper motors used in the ' N\

NanoMax™ 600 series platforms have a rotor
that consists of 50 individual magnetic teeth
ideally suited for micro-stepping applications.
Aside from the obvious increase in resolution

NanoMax™ Stepper-Motor-Based
Actuators: Mechanical and Electrical Data

ided by i ine th . I Step Angle: 1.8° B Phase Inductance: 10.6 mH
provided by increasing the steps per revolution -
from the standard of 200 to 25,600, W Step Accuracy: 5% ® Holding Torque: 23.1 N-cm
microstepping also ensures smoother low-speed ¥ Rated Phase Current: 1 A ¥ Detent Torque: 1.7 N'cm
motion by producing 128 steps per standard ¥ Phase Resistance: 4.6 Q

1.8° step, significantly reducing the vibrational
noise inherent with the 1.8° steps.

NanoMax 604: Stepper Motors, No Piezos

MAX605 MAX605/M $ 11,035.00 £ 7,650.00 € 9.797,00 | ¥ 93,180.00 |NanoMax™ 6-Axis Positioning Stage, Stepper Motors, & Piezos

DRLAES www.thorlabs.com
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Manual Stages NanoMax™ 600, Customer-Configured,

Patents
6,186,016 and 6,467,762

S Six-Axis Platform (Page 1 of 2)

Multi-Axis Thorlabs has designed a complete set of actuators that are
Platforms . L
modular and connect to the mating platform within seconds,

Actuators without needing any tools.

Controllers To configure your own platform, simply choose the
NanoMax™ bare unit from below and the number and type
of actuators from the facing page.

V SECTIONS
3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

:;:thls Flexure
'orms -
5-Axis Floxure NanoMax™ Platform Only, No Piezos
Platforms R

6-Axis Flexure
Platforms

Use this base unit if your application does not require piezoelectric actuators. Please
Flexure ' . note that while the drives can be easily changed in the field, the piezoelectric actuators
Accessories - - ' ’ are built directly into the body of the stage. If your needs change and you later require
piezoelectric actuators, they can be added using the modular piezoelectric extenders
shown on the next page.

MAX607 MAX607/M $ 4,055.00 £ 2,811.00 € 3.600,00 | ¥ 34,241.00

NanoMax™ Platform, Piezoelectric Actuators _
FMechanical

Drawings Available on the

- WEBL

Adding internal piezoelectric elements to the basic NanoMax™ 600 platform provides
30 pm of high- resolution motion control (0 to 75 V). The typical resolution of these
piezo actuators is 30 nm.

bt

#ap e
L B 4
o A

= 8RO LL

o
&l’t‘v‘:‘:" l}'pi‘rCH
b o AW
-

MAX608 MAX608/M $ 8,035.00 £ 5,571.00 € 7.134,00 | ¥ 67,848.00

NanoMax™ Platform with Piezoelectric Actuators and Sensors

Adding strain gauge displacement sensors to the internal piezoelectric
elements provides 30 pm of high-resolution motion control (0 to 75 V).
However, including the strain gauge sensors improves the platform's

Displacement Sensor

. . . . . . 11 PIN1: 415V
resolution, linearity and drift performance. For more information on the ® QY PNz osouaTon:
performance of the NanoMax™ 600 platform with internal piezos and ® @ @ ™ ; soa-
strain gauge displacement sensors, please refer to page 490. @ O DY

MAX609 MAX609/M $ 10,275.00 £ 7,123.00 €  9.123,00 | ¥ 86,763.00
www.thorlabs.com DRUAES
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NanoMax™ 600, Customer-Configured,
Six-Axis Platform (Page 2 of 2)

- High-Resolution Micrometer

This high-resolution micrometer drive with
50 nm positional resolution is matched in
performance to the capabilities of the
NanoMax™ series platforms. Full details on
this drive can be found on page 528.

DRV002

DRV002

$  315.00 £

218.40 € 279,70 ¥ 2,659.90

\.

fMechanical

Drawings Available on the

WEB|-

Specifications
H Travel:
e Coarse: 0.16" (4 mm)
¢ Fine: 300 pm
B Resolution:
¢ Coarse: 0.5 pm
¢ Fine: 50 nm

-
Stepper Motor

This stepper motor drive is fully detailed on page 536.
When used with our apt™ Series Stepper Motor
Driver, it provides 25,600 microsteps per revolution.

Specifications

B Travel: 0.16" (4 mm)

¥ Resolution: 25 nm

B Holding Torque: 23.1 N-cm

DRV001
DRV001 $ 585.00 £ 405.60 € 519,40 ¥ 4,939.80
7’
Thumbscrew Specifications
B Travel: 0.16" (4 mm)

This Thumbscrew drive is often used in applications or (Overall)

positioning tasks that require a high degree of stability B Resolution: 1 pm_

but have lower resolution requirements. (500 pm Thread Pitch)
DRV004 $ 96.50 £ 66.90 € 85,70 ¥ 814.90

Piezoelectric Extenders

\

These piezoelectric extenders provide 20 pm or 80 pm of high-resolution travel to any of the modular drives shown above. The modular
design allows these extenders to be attached in series with any of Thorlabs’ modular drives. These extenders are ideal for applications
that require high-resolution movements over a small range. Coarse adjustments are made using any one of our modular drives.

DRV181

e DRV120
Specifications X

¥ Travel: 20 pm
B Resolution: 5 nm (Closed-Loop)
B Displacement Sensor

Specifications
B Travel: 80 pm
¥ Resolution: 80 nm

DRV120 $ 995.00 £ 689.80 € 883,40 ¥ 8,401.90
DRV181 $ 99500 | £ 0689.80 | € 88340 | ¥ 8401.90
DRIL/AES www.thorlabs.com
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~\ Multi-Axis
Platforms

Actuators

Controllers
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3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

4-Axis Flexure
Platforms

5-Axis Flexure
Platforms

6-Axis Flexure
Platforms

Flexure
Accessories



Flexure Accessories Selection Guide

Pages 496-512

Fixed Platforms
B Lock Down Clamps
B Angle Brackets

W Platform Extension Plates

See Pages 497-498

Fixed Optic Mounts

m SMO05, RMS, or SM1 Threaded Mounts

B Mounts for GRIN Lenses and Fixed Collimation Packages
B (1" Optic Mount

See Pages 499-500

Fiber Mounts

B Holders for Bare Fibers from 125 pm to 2 mm

B Mount for Patch Cables with Either FC or SMA Connectors

Fiber Chuck Pitch and Yaw Mount
B Fiber Rotators

B Fiber Array Holder

See Pages 501-505

Axial Force Sensors
¥ Mounting Platform

B V-Groove Fiber Holder

See Page 506

Pitch, Roll and Yaw Platforms
B Pitch and Yaw or Pitch and Roll Platforms

B Thumbscrew or Micrometer Drives

See Pages 508-509

0
E
=

=

e

-

2

Adapters

B Mounting Adapter Plates
¥ Blank Mounting Bracket and Mounting Block

¥ Fixed Mounting Height Adapters

B Cross Platform Mounting Plate

B Height Risers for Raising 3-Axis Stages to 4-, 5-, and 6-Axis Platform Height
See Pages 507-512

Mult

www.thorlabs.com DRLAES
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I CHAPTERS V
Lock Down Clamp Manual Stages

Motorized Stages

Mul is
Platforms

Actuators

These small clamps, which come in packages of 15, are used to attach accessories to the
mounting surfaces of the NanoMax™, MicroBlock™, RollerBlock™, and

PiezoBlock™ families of stages.

The flat that is milled along one side of the clamp allows it to be rotated such that
when the flat is facing the center alignment groove, it is possible to drop an accessory

into place between two clamps. Controllers

SECTIONS V

3-Axis Roller
Bearing Platforms

3-Axis Flexure

AMAO010 AMA010/M $  35.60 £ 2470 € 31,70 ¥ 300.70 Accessory Clamp, Package of 15 with Hex Wrench Platforms
= 4-Axis Flexure
Fixed Angle Brackets Platforms
5-Axis Flexure

These two angle brackets mount directly to the fixed portion of the Platforms

6-Axis Flexure

NanoMax™ and MicroBlock™ stages. The smaller bracket is often
Platforms

used for fiber launch systems that utilize our aspheric lenses in place of
much longer microscope objectives. The larger bracket is used in the
Thorlabs’ preconfigured fiber launch systems (see page 474). The

larger mounting surface is generally useful when space permits.

Flexure
Accessories

B AMAO007 Mounting Surface: ® AMAO009 Mounting Surface:
1.02" (26 mm) Long 2.2" (56 mm) Long
2.46" (62.5 mm) Deck Height 2.46" (62.5 mm) Deck Height

AMA009

AMA007 AMA007/M $  64.60 £ 44.80 € 57,40 ¥ 545.50 Small Angle Bracket for 3-Axis Flexure Stage
AMA009 AMA009/M $ 7130 £ 4950 € 63,40 ¥  602.10 Large Angle Bracket for 3-Axis Flexure Stage

Platform Extension Plates

These three extended platforms replace the top plate of any @M echanical
NanoMax™, MicroBlock™, RollerBlock™, or APB30X PiezoBlock™ Drawmg‘swaé‘cﬁ E

stage. The extended mounting surface is convenient for attaching

components or accessories that need to reach into smaller spaces.
AMAO001

3.35" (85 mm) Long

( )

AMA003
3.74" (95 mm) Long

AMAO005
4.13" (105 mm) Long

[

AMAO001/M € 76,80 ¥ 729.60 | 85 mm Extended Platform for NanoMax300 & MicroBlock
AMA003 AMAO003/M $ 86.40 £ 59.90 € 76,80 ¥ 729.60 |95 mm Extended Platform for NanoMax300 & MicroBlock
AMAO005 AMA005/M $  86.40 £ 59.90 € 76,80 ¥ 729.60 |105 mm Extended Platform for NanoMax300 & MicroBlock|

DRLAES www.thorlabs.com
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V¥ CHAPTERS

Manual Stages Free-Standing Table Platform

Motorized Stages
Multi-Axis
This free-standing, stationary table platform,
which has a standard slotted top surface that
Actuators

attaches directly to the optical table, is designed to
match the platform height of the NanoMax™,
MicroBlock™, and PiezoBlock™ series of stages.
In addition to the standard slot and tapped-hole
pattern on the top surface, there are tapped holes
on the sides, which can be used to mount other
accessories or positioning stages.

Controllers

V SECTIONS
3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

. AMA025

:;:t);l:nl:sexure 2.46" (62.5 mm) Deck Height, . extended platforms to be built from the angle
0.98" (25 mm) Wide @M echanical bracket (AMA007, AMA009, and AMAO11)

5-Axis Flexure Drawings Available on the shown on the previous page.

Platforms _J W E B L

6-Axis Flexure
Platforms

Flexure
Accessories

Front mounting holes on the table platform allow

62.5 mm Deck Height

AMAO25 AMA025/M $  97.00 £ 67.30 € 8620 ¥ 819.10 25 mm Wide Table M°““‘i‘é§ Platform

Moving Angle Bracket

Compatible with Both
the NanoMax™ and

The AMAO11 Angle Bracket can be used to replace the MicroBlock™ Series of
top plate of a three-axis nanopositioner (NanoMax™ or Three-Axis Stages
MicroBlock™) in order to provide a convenient vertical

mounting surface. This allows for additional components

or accessories to be attached to the stage.

AMAO011

Moving Angle Bracket for the
Three-Axis NanoMax™ and MicroBlock™ Stages

AMAO11 AMA011/M $ 71.30 £ 49.50 € 63,40 ¥ 602.10

Angle Bracket and Spacer Block Kits

When a pitch/yaw or roll/pitch platform is removed from the post and fixed directly to the stage
in place of the standard top plate, it raises the optical axis height of the stage by 15 mm (0.6").

products

These Angle Bracket and Spacer Block Kits can be fitted to the side of the stage to raise
components on stages without an APR or APY series platform to the same height. The ABS001
is suitable for smaller components whereas the ABS002 is meant for larger devices such as stages
with an APR or APY series platform.

NanoMax™ Stage with
Pitch and Roll Stage Plus the
Spacer Block ABS002

ABS001 ABS002

. Q < /\
e 1
/ oo Wt AT f‘?\
=)
ABS001 ABS001/M $ 106.60 £ 73.90 € 94,70 ¥ 900.20 Small Angle Bracket and Spacer Kit
ABS002 APY002/M $ 124.50 £ 86.40 € 110,60 ¥ 1,051.30 Large Angle Bracket and Spacer Kit

www.thorlabs.com DRLAES
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I CHAPTERS ¥
Microscope Objective Holder Manual Stages
HCs013 The compact HCS013 flexure stage mount is internally threaded /7~ - T Motorized Stages
. . . . Microscope Objectives,
with the standard RMS microscope objective thread. This allows See Page 804 Multi-Axis
a microscope objective, or any component with external RMS
thread, to be mounted with its optical axis 0.5" (12.5 mm) above
any of our Multi-Axis Flexure Stages (NanoMax™, Actuators
MicroBlock™, PiezoBlock™, or RollerBlock™ series).
Controllers
Thorlabs also offers a complete selection of microscope objectives
hat are well suited to fiber coupling applications (see page 474) SECTIONS v
‘ ping app page /%) 3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

Microscope Objective Holder 4-Axis Flexure
Platforms

5-Axis Flexure

RMS Retaining Rings and Adapter Platforms
6-Axis Flexure

The RMSNT locking nut has internal RMS threading and can be used to lock RMS- Platforms

threaded components into place. The knurled external surface provides improved grip Flexure

for tightening into position. Acceasories
The RMSRR retaining ring has external RMS threading and can be used to lock

RMSRR RMS-threaded components into place.
This SMO5RMS adapter allows any SM05-compatible products to be used in mounts

with RMS threads. The adapter has an SM05 internal thread and an RMS external
RMSNT SMO5RMS thread. (Use SPW603 spanner wrench).

HCS013* $  63.00 £ 4370 € 56,00 ¥ 532.00

*Universal Design, Imperial and metric compatible.

RMSRR $ 10.20 £ 7.05 € 910 i 86.20 RMS Retaining Ring
RMSNT $ 10.20 £ 7.05 € 9,10 ¥ 86.20 RMS Locking Nut
SMO5RMS $ 1430 £ 990 € 12,70 ¥ 120.80 SMO05-to-RMS Adapter

GRIN Lens Holders

The HGI003 lens holder secures gradient-index lenses with diameters ranging
from 1 to 3 mm in a precision V-groove with a spring clamp. This easy-load

HGI003

holder fits into the locating keyway of our multi-axis flexure stages. The 4
keyway allows the GRIN lens to be slid into its coarse position before tightening;
final positioning is then accomplished using the precision control of the stage.

Gradient-index lenses are used to collect light from laser diodes and focus it into fibers
(0.29 pitch), to collect and collimate light from laser diodes, or to focus collimated beams into fibers (0.23 pitch).

B Holds @1 to @3 mm GRIN Lenses GRIN Lenses
B Easy-to-Use, Simple, Spring-Clamping Action See Page 648

HGI003 $ 112.00 £ 77.70 € 99,50 ¥  945.80 GRIN Lens Holder for @1 mm to @3 mm Optics

SMO5-Threaded Adapter Mount

( SMO5PMS5,
See Page 765

The HCS020 mount allows our extensive line of SM05
(0.535"-40) threaded products to be integrated into any setup
using Thorlabs’ flexure stages. The most popular application of
this mount is to enclose the light path using @1/2" lens tubes.
Other applications include use with the SMO5PMS5 linear
polarizer holder to align a PM fiber to a connector keyway.

HCS020

HCS020* $ 50.00 £ 3470 € 44,40 ¥ 42230

*Uiversal Design, Imperial and Metric Compatible

SMO05-Threaded Adapter

DRLAES www.thorlabs.com
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¥ CHAPTERS o T——
Manual Stages Collimation Package Holders -
Collimation Packages,
L SR Thorlabs’ @11 mm, @12 mm, and See Page 930
HCS015 @15 mm Collimation Packages can

St be integrated into a setup that uses a
Actuators 3-axis translation stage by using a

HCS011 (@11 mm Collimators),
Controllers HCS012 (12 mm Collimators), or

HCS015 (@15 mm Collimators)

mount.

V SECTIONS
3-Axis Roller
Bearing Platforms

3-Axis Flexure HCS011
Platforms

4-Axis Flexure
Platforms

5-Axis Flexure
Platforms

Nylon-tipped setscrews secure
the collimation package without
marring the housing.

HCSo011* $  40.00 £ 27.80 € 35,60 ¥ 337.80 @11 mm Collimation Package Holder
giAt’-(rls Flexure HCS012* $ 40.00 £ 27.80 € 3500 ¥ 337.80 @12 mm Collimation Package Holder
BtIOINS HCS015% $ 3500 £ 2430 € 31,10 ¥ 295.60 @15 mm Collimation Package Holder

Flexure . *Universal Design, Imperial and Metric Compatible
Accessories

01" Optic Mount for Flexure Stages

The HCS030 holds @1" (©25.4 mm) optics, keeping the center
of the lens concentric with the 0.5" (12.7 mm) beam height
standard for all flexure stage accessories with the exception of the
HCS031. A non-marring delrin® pin is used to secure the optic.
The HCS030 must be used with the updated (2006) alignment

groove, which provides the required clearance for @1" optics.

= Allows Most @1" (©25.4 mm) Optics to be Mounted
to any Thorlabs Flexure Stage

¥ Maintains 0.5" (12.7 mm) Optical Axis Height

MMP1
B Must be used with Grooved TOP Plates as Shown Detailed View Showing Updated Alignment Groove
HCS030* HCS030* $ 50.00 £ 3470 € 44,40 ¥ 42230 @1" Optic Mount for Flexure Stages
MMP1 MMP1/M $  68.00 £ 47.20 € 60,40 ¥ 57420 Replacement Mounting Plate for Flexure Stages

*Universal Design, Imperial and Metric Compatible

01" SM1 Threaded Optic Mount for Flexure Stages

HCS031

The HCS031 mount has an internally SM1 (1.035"-40) threaded bore,

which makes it compatible with Thorlabs’ extensive line of SM1 threaded

components. Due to the diameter of the SM1 threading, the optical axis AMA093
of the HCS031 mount is 18 mm above the flexure stage platform instead

of the standard 12.5 mm. As a result, a 5.5 mm riser plate (AMA093) is

required for all mounts with an optical axis height of 12.5 mm when used .
Wit the HCSO31 OMechanical
¥ 18 mm Optical Axis Height (Caution Non-Standard Beam Height) »|WEB L

HCS031* $ 37.00 £ 25.70 € 32,90 ¥ 31250 1" SM1 Threaded Mount for Flexure Stages

AMA093* $ 14.00 £ 9.70 € 12,50 ¥ 118.30 Riser Plate, 5.5 mm

*Universal Design, Imperial and Metric Compatible

www.thorlabs.com DRLAES
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Fiber Clamp: Multi-Fiber, Fast-Release, and Adjustable-Force

B Adjustable-Force Fiber Clamping Arm, 25 - 200 g T Control Knob
¥ Multi-Purpose V-Groove Insert Features 5 Different ' for Sgtlt;:? the
V-Grooves and 1 Flat Surface Fg:;g
B Accomodates Fibers or Cylindrical Optical Elements
with Diameters Ranging from 125 pm to 2 mm

This fast-release, adjustable-force fiber clamp has several innovative features
that make it our most versatile fiber clamp. The top knob is used to adjust
the clamping force that the clamping arm exerts on the fiber. This feature is
useful when working with speciality fibers such as highly birefringent fiber, photonic crystal fiber, or exotic glass fibers (for

example, fluoride or tellurite fibers). The five-sided block has a different V-groove on each side that allows the user to mount a variety of

photonic components, from bare optical fibers or optical fibers mounted in ceramic ferrules to multichannel waveguides.

HFF001* $ 455.00 £ 315.50 € 404,00 ¥ 3,842.10 Fiber Clamp for @125 pm to @2 mm Fibers

*Universal Design, Imperial and Metric Compatible

Simplified ®250 pm Fiber Clamp

HFF003

This fiber clamp is intended for those

applications that do not require the B Securely Clamps @250 pm Jacketed Optical Fiber
extra features of the HFF001 fiber B Magnet Holds Clamping Arm in Place
clamp. The clamping arm is designed B Simplified Mechanical Design Provides Economical Device

to swing approximately 120° up from

the clamping surface, allowing for casy
loading of the fiber into the V-groove. A rare-earth magnet is used to hold the clamping arm in place once it is lowered onto the fiber.
A setscrew in the arm provides a simple means of adjusting the clamping force by setting the gap between the two rare-carth magnets.

HFF003* $ 110.00 £ 7630 € 97,70 ¥ 928.90 Fiber Clamp for 250 pm Diameter Fibers

*Universal Design, Imperial and Metric Compatible

Standard V-Groove Fiber Holder

B Precision V-Groove Designed to Hold 2125 pm Fibers
B Nickel-Plated Steel Provides Robust, Wear-Resistant Surface
B Magnetic Clamps have a Soft Elastomer Pad to Protect the Fiber Cladding from Damage

HFV001

|
|

For ease of mounting and experimental flexibility, the HFV001 Standard V-Groove Fiber
Holder is an ideal solution for securing bare, single mode fibers. The fiber is held in the
precision V-groove by two magnetic clamps. The clamps have a special elastomer pad that
locally distorts around the fiber to provide a secure but delicate grip. The base of the holder is
aluminum, but the top plate is made of nickel-plated magnetic steel.

HFV001* $ 129.50 £ 89.80 € 115,00 ¥ 1,093.60 Standard V-Groove Fiber Holder

*Universal Design, Imperial and Metric Compatible

Cable Strain Relief

HFS001

B Secures both @900 pm and @3 mm Cables
B Prevents Accidental Misalignment

This strain relief accessory ensures that disturbances to the
fiber optical cable do not cause unwanted movement of the

fiber end face.

HFS001* $ 45.00 £ 31.20 € 40,00 ¥ 380.00 Cable Strain Relief

*Universal Design, Imperial and Metric Compatible

DRLAES www.thorlabs.com
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Manual Stages

Motorized Stages

Multi-Axis
Platforms

Actuators

Controllers

SECTIONS V
3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

4-Axis Flexure
Platforms

5-Axis Flexure
Platforms

6-Axis Flexure
Platforms

Flexure
Accessories
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Manual Stages Tapered V-Groove Fiber Holder
Motorized Stages HFV002 B Precision V-Groove Designed to Hold €125 pm Fibers
Multi-Axis B Nickel-Plated Steel Provides Robust, Wear-Resistant Surface
B Tapered End for Maximum Access in Industrial Coupling Applications
Actuators The longer HFV002 tapered V-groove fiber holder is designed to allow access to
smaller devices. When butt-coupling
Controllers B single mode fibers to small waveguide
_ devices (particularly when the device is

¥ SECTIONS
3-Axis Roller mounted on a waveguide manipulator), users sometimes find it difficult to support and

Bearing Platforms position the end of the fibers close enough to the input ports of the waveguide with the
3-Axis Flexure standard V-groove holder. The tapered top plate of this mount improves the visual
Platforms observation of the fiber-waveguide interface. The fiber is secured with the two magnetic

4-Axis Flexure clamps, which are provided.
Platforms

5-Axis Flexure
Platforms HFV002* $ 133.00 £ 9220 € 118,10 ¥ 1,123.10

6-Axis Flexure *Universal Design, Imperial and Metric Compatible

— Replacement Magnetic Clamps

Flexure
Accessories

B Soft Elastomer Bottom Surface Protects Exposed Fiber Cladding
B Sold in Packages of Six

These magnet assemblies are used to securely hold the fiber on our V-groove fiber
holders. Please note that two of these fiber clamps are included with each V-groove style fiber holder.

HEMO001* $ 124.40 £ 86.30 € 110,50 ¥ 1,050.50 Package of 6 Magnetic Clamps

*Universal Design, Imperial and Metric Compatible

Classic ?1/4" Fiber Chucks and Mounting Block

While @1/4" fiber chucks were popular a number of years ago, Thorlabs strongly recommends that users consider using one of the newer
fiber clamp designs that utilize either a clamping arm or two magnetic caps to hold the fiber in place (see previous page).

Side-Loading Fiber Chuck

The HFC007 industry-standard fiber chuck allows the fiber to be loaded from the side, making

it possible to strip and cleave the fiber prior to loading. This chuck is designed to accept @250 pm
fibers and secures the fiber in place with a spring clip that slips into place as shown in the
photograph to the left. The dimensions of the chuck are 2.36" (60 mm) in length and 0.25"

(6.35 mm) in diameter.

Back-Loading, Collet-Style Fiber Chuck

This traditional fiber chuck uses a collet mechanism to secure the fiber in place. The popular
design requires that the fiber be fed through the length of the chuck. Therefore, the fiber needs
to be fed through the holder prior to being cleaved in order to prevent the endface of the fiber
from being damaged. The HFC005 has the same industry-standard dimensions as the HFC007

[i.e., ©0.25" x 2.36" (€¥6.35 mm x 60 mm)].
HFGO001

Fiber Chuck Mounting Block
Mounting

Block Shown The HFG001 mounting block is designed to accept the
with industry standard fiber chucks. The double bore ensures that
: ;:he Collec-Style two lines of contact are maintained along the length of the 1/4"
iber Chuck.
diameter chuck. A nylon-tipped setscrew is used to apply the
pressure required to hold the fiber chuck firmly in place.

HFC005* $ 130.90 £ 90.80 € 116,30 ¥1,105.40 Classic @1/4" Fiber Chuck with Collet Clamp
HFC007* $ 72.70 £ 5040 € 64,60 ¥ 613.90 Classic @1/4" Fiber Chuck with Side-Loading Fiber
HFGO001* $ 67.90 £ 47.10 € 60,30 ¥ 573.40 Mounting Block for Classic 1/4" Fiber Chucks

*Universal Design, Imperial and Metric Compatible
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CHAPTERS V
Fiber Chuck Pitch and Yaw Mount Manual Stages
® High-Stability Flexure Pitch and Yaw Fiber Chuck Holder Motorized Stages

® Adjustment of Pitch and Yaw via Back Plate Adjuster Screws
B Adjustment Range of +3°

Multi-Axis
Platforms

The HFGO003 flexure mount provides 2° of angular adjustment HFGO003 Actuators

@1 g (pitch and yaw) and is designed to accept our @1/4" fiber

chucks. When working with low-numerical-aperture optical Controllers

Yaw fibers, the angular adjustment of the optical fiber with respect : SECTIONS V

to the incoming laser beam can be a critical degree of freedom ‘® 3-Axis Roller
This photograph shows the HFG003 Fiber Chuck h b ired imize th i fhici = Bearing Platforms
Pitch and Yaw Mount, along with our side-loading that .rr.lay ¢ r?qmre to optimize the C.Oup ing ¢ ICICI.ICY. PN 9
@1/4" fiber chuck. The flexure-based design of the Additionally, if small-core fibers are being used, the high { 3-Axis Flexure
HFG003 offers the stability that is required for a divergence angle of tightly focused laser beams can also require Platforms

Hpreaupliog i, careful alignment of the input angle to ensure that the input 4-AXiPsI Ft!fexure
\_ /' NA of the fiber is not exceeded. atorms
5-Axis Flexure

Platforms

6-Axis Flexure

HFG003* $ 142.00 £ 9850 € 126,10 ¥ 1,199.10 Adjustable Flexure, ©12.7 mm Optic Holder Platforms
*Universal Design, Imperial and Metric Compatible Flexure
Accessories

RMS Threaded Classic Fiber Chuck Rotator

Roll (Fhis photograph shows the HFR001 Fiber Chuck Rotator
B Smooth, Low-Friction Fiber Rotator for assembled with a side-loading @1/4"
@1/4" Fiber Chucks ﬁber chu.ck. This ‘asse‘mbly allows an
inexpensive polarization- _

® RMS-Threaded maintaining fiber launch
system to be configured
B Three Nylon-Tipped Setscrews Secure the Fiber Chuck, S aur it
Allowing the Lateral Offset to be Minimized when flexure stages
Operating the Rotation Stage featured on pages
HFR001 \468—495.

The HFRO01 fiber chuck rotator is designed to hold and allow for the continuous rotation of a fiber chuck through 360°. It has a male
RMS thread, which, when mounted in a microscope objective mount (HCS013, page 499), can be secured to the top plate of one of our
multi-axis flexure stages or fixed brackets. The phosphor-bronze and Teflon bearing in the fiber chuck rotator provides smooth, low-friction
rotation for precise angular orientation of a polarization-maintaining fiber. The lateral offset during rotation is typically less than 20 pm.
This relatively small offset allows a @1.5 pum single mode fiber to be rotated by about 90° before compensating with Y and Z adjustments.

HFRO01* $ 215.00 £ 149.10

*Universal Design, Imperial and Metric Compatible

High-Precision Fiber Rotator: Quick-Load Bare Fiber

€ 190,90 ¥ 1,815.50 RMS Threaded Fiber Chuck Rotator

"\ m0 pm Maximum Eccentricity B Clamps on Fiber Cladding to
Over 360° Range Minimize Offset Errors
B Graduated Scale Provides ~2° Accuracy ™ Adjustable Holding Force Allows
B Easy-to-Load V-Groove Design uses a C'ontr'ol of the Stress-Induced
Swing Arm and Magnetic Force to Birefringence Caused by the
Firmly Hold Optical Fiber Clamping Force Exerted on the Fiber
The HFROO07 is intended for applications that require easy

HFR007
loading of the optical fiber. The swing arm lifts out of the way

\_ to expose a precision V-groove, which allows the fiber to be
dropped down through the body of the rotator. An engraved
dial, graduated in increments of 5°, is provided to allow
measured angular changes in the orientation of the fiber.

HFR007* $ 202.00 £ 140.10 € 179,40 ¥ 1,705.70 Precision Fiber Rotator for Bare Fiber

*Universal Design, Imperial and Metric Compatible
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Manual Stages Connectorized Fiber Optic Cable Holders

Motorized Stages HFB001
. The SMA-connectorized fiber holder HFB0O1 can be used to

s secure multimode fiber cables to our family of flexure-based

Actuators * nanopositioners and accessories. The SMA-style connector is

almost exclusively used for multimode optical fibers.

Controllers

V SECTIONS

3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

The FC-connectorized fiber holder HFB004 is a design that improves
positional repeatability of the fiber through increased constraint of the
fiber optic ferrule. It enables industry-standard FC/PC connectors to
be secured to the mounting platforms of our multi-axis stages. The
center of the connector is positioned 0.5" (12.5 mm) above the
platform to provide the appropriate optical axis height.

4-Axis Flexure
Platforms

5-Axis Flexure
Platforms

6-Axis Flexure
Platforms

Flexure
Accessories

HFB001* $ 91.80 £ 63.70 € 81,60 ¥ 775.20 SMA Fiber Optic Cable Mount
HFB004* $ 45.00 £ 31.20 € 40,00 ¥ 380.00 FC Fiber Optic Cable Mount

*Universal Design, Imperial and Metric Compatible

Diode Laser Mount with Thermoelectric Cooling

B Laser Diode Mount with a Built-in TEC Element

¥ Mounts Directly onto the Deck of Our Multi-Axis Flexure Stages

B Supports the Mounting of Both @9 mm and ©@5.6 mm Laser Diode Packages
¥ Can be Driven by Our TTC001 T-Cube TEC Controller (See Page 1187)

In order to achieve the best possible performance from a laser diode, stability is often
required. For applications that require power and/or wavelength stability, the laser diode
should be operated utilizing a constant current driver as opposed to a constant power driver,
which compensates for power flucuations by varying the drive current and often results in
fluctuations of the output wavelength. To stabilize the output power and wavelength of a laser diode beam operated in the constant
current mode, the temperature of the laser must also be held constant since a laser diode’s output power and wavelength have a strong

temperature dependence.

HLDO001* $ 464.10 £ 321.80 € 412,10 ¥ 3,918.90 Diode Laser Mount with Thermoelectric Cooling

*Universal Design, Imperial and Metric Compatible

IR Viewing and Alignment Disk with RMS Thread

7 )
® Slow Fading, Constant Emission for Viewing CW Beams Ia
¥ Ideal Alignment Aid for use with RMS-Threaded Mounts K] ’ \ J*g
5 \ \?a, A
= =
. e . s 4
The VRC2RMS is an excellent tool for aiding in IR fiber alignment. S ‘9;1 PN o
The thin, phosphorus-coated membrane fluoresces green, allowing § \% / 1\ %j:
the beam to be seen from either side of the active area. The front = \E / \ °
surface is etched with a crosshair to help gauge the position of the = \\Ei /
!)eam relative to the center of t}.w rarget. The backside of the viewer y q/ NIR Absorption Band ~~
is externally threaded for use with any internally RMS-threaded A o oo 10 1o 10 1m0 1om
IR Viewing mount. Wavelength (nm)
Surface \. J
VRC2RMS* $ 80.00 £ 55.50 € 7110 ¥ 675.60 IR Viewing Disk with RMS Thread, 800 - 1700 nm

*Universal Design, Imperial and Metric Compatible

www.thorlabs.com DRLAES
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Vacuum Fiber Holder

NanoMax™ 3-Axis Stage
(MAX302) fitted with
DRV002 Micrometer Drives
(see Page 528), HFV004

fMechanical

Drawings Available on the

'WEBI

TECHNOLOGY Vv

Motion Control

CHAPTERS V

Manual Stages

Motorized Stages

Platforms

Vacuum Fiber Holder,
AMAO009 Fixed Angle Bracket (
(see page 497), and HBB001 I
Blank Mounting Block

(see page 507).

\.

) Actuators

Controllers

SECTIONS V

3-Axis Roller
Bearing Platforms

3-Axis Flexure

Platforms

Y, 4-Axis Flexure
Platforms

The unique geometry of this fiber holder provides clearance around the side of the mount
in order to allow the use of an optical inspection tool (video or conventional microscope)
to monitor the alignment process. The vacuum holding force is exerted on the fiber jacket
along the 20 mm length of the holder, thus ensuring that the fiber is well secured.

The main advantage of using a vacuum to secure the fiber is that it reduces the cycle time
for the automated assembly of fiber pigtailing devices. The load/unload time is typically
reduced because the vacuum action quickly and consistently pulls the fiber into place. In
addition, the clamping and unclamping of the fiber can be automated. All of these factors
lead to this device being an attractive alternative for manufacturing applications.

HEV004* $ 379.00 £ 262.80 € 336,50 ¥ 3,200.30

5-Axis Flexure

\_

Simple and Fast Vacuum Loading

of Optical Fibers

Inverted Design Provides Extra
Clearance for Inspection Tools
Ideal for Industrial Applications
where Cycle Time is Critical
Requires a Customer-Supplied
Vacuum

Platforms

6-Axis Flexure
Platforms

Flexure
Accessories

Inverted Vacuum Fiber Holder with Side Access

*Universal Design, Imperial and Metric Compatible

Adjustable Fiber Array Holder

10.0 )
(0.39)
171 \nl I‘——'
(0._-67) 82.5 (3.25)
2 |
|
202,5\ Dimensions in mm (in.)
B Accepts Rectangular Fiber 11,5 (0.45) Yy,

Arrays up to 12 mm Wide Please refer to our website for complete models and drawings.

B Easy Loading with a Actuator
Knob Controlling the Clamping Mechanism

® Angled Contact Pads Ensure that the Optical Element Sits Flat on the
Support Surface

B Generally Useful for Mounting Rectangular Shaped Optics

The HFAO001 fiber array holder is part of our extensive line of accessories that
serve to enhance our multi-axis flexure stages. As can be seen from the drawing to
the right, the operation of this device is achieved via a single actuator knob. This
knob simultaneously moves both sides of the clamping mechanism to ensure that
the device being mounted is centered on the support surface of the HFA001. The
three angled clamping rods make contact and provide a slight downward pressure
on the optical element; the three points of contact guarantee stability. The third
clamping rod is mounted at the end of a flexure arm that provides for some spring
loading of the element being clamped.

HFA001* $ 340.00 £ 23570 € 301,90 ¥ 2,871.00

Load the
Fiber Array

Close the Jaws
Just Until the Fiber
Array is Gripped

Adjustable Fiber Array Holder

*Universal Design, Imperial and Metric Compatible
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Axial Force/Touch Sensor Mounting Platform

¥ Load Capacity: 30 N These force sensing cells

B Sensitivity: 0.03 N can be used to position

B Use AMA034 Support Post for 2.46" one device (e.g., a fiber)
(62.5 mm) Deck Height with respect to another

in the direction of the
optical axis. When the

#6-32 N .
M3 0.9 - 02--(;3?1“) fiber makes contact with FSC103
Mounting Holes 18 the device, a force arises that
| t——— .58" — . .
6 Place: 10" (40.0 mm) is detected by the cell, generating an
(12.5 mm) | electrical signal that is sent to the controller to indicate that the
\“} @& desired position has been reached. These cells mount in the
tongue-in-groove assembly on the NanoMax™, MicroBlock™,
o @ o 51 éSS" ) PiezoBlock™, and RollerBlock™ systems. It accepts the full
range of accessories described in this section. The TSG001 T-
o @ Cube Strain Gauge Reader (see page 564) is an ideal reader for
0.49" this sensor.
(12.5 mm)
016" 4 )
(4.0 mm)
3 mm Mounting Slot *
| a o
—{ 0.98"
[m] (25.0 mm)
|
Input
Connector \_\\|
— 1.26" __p ™— 3 mm Mounting Tab
(32.0 mm) 9
Please refer to our website for complete models and drawings. \ )
FSC103 FSC103/M $  675.00 £ 468.00 € 599,30 ¥ 5,699.80 Axial Force/Touch Sensor Grooved Mounting Platform
AMA034* AMA034* $ 57.30 £ 39.80 € 50,90 ¥ 483.90 Mounting Post for FSC103 Axial Force/Touch Sensor
TSGO01* TSG001* $  545.00 £ 37790 € 483,90 ¥ 4,602.00 T-Cube Strain Gauge Reader
TPS002* TPS002* $  105.00 £ 72.80 € 93,30 ¥ 886.70 +15 V/5 V Power Supply for Two T-Cubes

*Universal Design, Imperial and Metric Compatible

V-Grooved Fiber Holder Axial Force Sensor(

¥ Load Capacity: 30 N
B Sensitivity: 0.03 N
B Clamps @250 pm Fiber Jacket

B Two Magnetic
Fibers Holders

FSC102

TSGO001

This force sensing cell is used specifically to position a bare optical fiber with respect
to another device in the direction of the optical axis. When the fiber makes contact
with the device, a force arises that is detected by a strain gauge. An electrical signal is
generated that enables the controller to indicate when the desired position has been

reached. The TSG001 T-Cube Strain Gauge Reader (see page 564) is an ideal reader

! \ 4
for this sensor.
FSC102* $  685.00 £ 474.90 € 608,20 | ¥ 5,784.20 V-Grooved Fiber Holder Axial Force Sensor
TSGO001* $ 545.00 £ 377.90 € 483,90 | ¥ 4,602.00 T-Cube Strain Gauge Reader
TPS002* $ 105.00 £ 72.80 € 93,30 ¥ 886.70 +15 V/5 V Power Supply for Two T-Cubes

*Universal Design, Imperial and Metric Compatible

www.thorlabs.com
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Kinematic Pitch/Yaw Mount: Microscope Objective Mount Manual Stages

Motorized Stages

This kinematic flexure mount allows for fine angular control of @1/2" optics mounted on multd- 9
Multi-Axis
Platforms

axis flexure stages. A possible applicaiton for the HMMO001 Flexure Stage Mount would be to use

it in the construction of a fiber-based interferometer. The fine angular control of a mirror mounted

in the HMMO001 would allow the laser beam emerging from the fiber to be retro-reflected back to Actuators
the fiber.

Externally RMS components can be mounted on the HMMO01 by attaching the HMA001 Controllers
adapter plate. With the HMAO01 Adapter plate, the kiematic flexure mount is ideal for use as a SECTIONS ¥

fiber coupling objective mount when fine angular cotrol of the coupling objective is needed to 5 _3-A;:St;lO||el'

:/IMMOSOT d Separately on Page 673 maximize coupling efficiency. RMS adapter rings make it possible to mount components with earing "atlorms
irror Sold Separately on Page . =AXi

Py on T alternative thread types. 3-Axis Flexure

Platforms

4-Axis Flexure
Platforms

5-Axis Flexure
Platforms

6-Axis Flexure

“GMechanical

Drawings Available on the

-WEBL

) HMMO01 and
THORL - HMA001 Platforms
This Microscope Objective mount is comprised of the HMMO001 Flexure % . . Fi
Mount and a HMA001 Adapter Plate. The adapter plate is threaded with gm Q [ ) Mlcroscolpe Objective A exure
RMS threads, which accept standard microscope objectives. EIMA00S 3 Sold Seperately ccessories

HMMO001* $ 125.00 £ 86.70 € 111,00 | ¥ 1,055.60 Pitch and Yaw Flexure Mount for Multi-Axis Stages
HMAO001* $ 2790 £ 19.40 € 24,80 ¥  235.60 RMS Adapter Plate for Pitch and Yaw Flexure Mount

*Universal Design, Imperial and Metric Compatible

Blank Mounting Bracket and Block

HBB002

While we offer the most extensive line of fiber launch and
waveguide accessories available, it is difficult to anticipate all of
the possible requirements that may arise for customers. Hence,
we have added this simple component, which eases the
production of one-of-a-kind mounting accessories. As can be
seen in the photograph, the front surface is clearly marked with
witness lines that are centered on the 12.5 mm high optical axis
of our multi-axis flexure systems.

HBB0O1* $ 70.30 £ 48.80 € 62,50 ¥ 593.70 Blank Mounting Bracket
HBB002* $ 49.50 £ 34.40 € 44,00 ¥ 418.00 Blank Mounting Block

*Universal Design, Imperial and Metric Compatible

1/4"-20 (M6 x 1.0) and #8-32 (M4 x 0.7) Adapter Plate

RB13P1 Adapter Plate Shown Mounted on a NanoMax™
MAX311 Stage (Stage Details on Page 471)

® Converts the Three-Axis Stages into a General
Purpose Optical Table Translator

B Easily Replaces Slotted Top Plate via
Four Mounting Screws

¥ Adds 2 mm to the Deck Height

This optional replacement mounting plate has an array of both 1/4"-20 (M6 x 1.0)
and #8-32 (M4 x 0.7) mounting holes to adapt the NanoMax™, MicroBlock™,
PiezoBlock™, or RollerBlock™ stage into a general purpose optical table translation
stage. Deck Height Increases to 64.5 mm with Plate

RB13P1 RB13P1/M $  48.40 £ 33.60 € 43,00 ¥ 408.70 1/4"-20 (M6 x 1.0) #8-32 (M4 x 0.7) Adapter Plate

DRLAES www.thorlabs.com
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Actuators

Controllers

V SECTIONS
3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

4-Axis Flexure
Platforms

5-Axis Flexure
Platforms

6-Axis Flexure
Platforms

Flexure
Accessories

Pitch and Yaw Platforms, 0.75" (19 mm) Thick

(G2 NEW
products
[T, Pitch

Specifications Pitch
B Travel: +4° per Axis g
® Resolution: 10 arcsec PR Yaw
B Micrometer Movement (APY002):  APYO001 2
e Pitch: 1° = 0.86 mm Complete with
e Yaw: 1° = 0.91 mm Base and Post

APYO002
Complete with
Base and Post

The APY001 and APY002 platforms provide pitch and yaw adjustment about the
optical axis. Designed for use with our NanoMax™, MicroBlock™, RollerBlock™, or
PiezoBlock™ families of three-axis stages, they provide an upgrade path to five-axis APY001
positioning. The APY001 thumbscrew drives allow adjustment up to +4° per axis with
an accuracy of 10 arcsec. The APY002 micrometer drives offer precise control: 1° of
pitch rotation corresponds to 0.03" (0.76 mm) micrometer movement (I mm = 1.16°)
while 1° of yaw rotation corresponds to 0.035" (0.89 mm) of micrometer movement
(1 mm = 1.1°).

The mounting post produces an optical height of 75 mm (62.6 mm post plus 12.5
mm accessory height). The photo shows the APY001 mounted in front of our
MicroBlock 3-axis flexure stage.

MBT616

Alternatively, the pitch and yaw platform can be removed from the post and fixed directly to the
stage in place of the standard top plate. This allows components mounted on the stage to be
adjusted in roll and pitch and raises the optical axis height by 15 mm, from 75 mm to 90 mm.

Angle bracket and spacer block kits are available separately (see below), which raise components on
stages without an APY series platform to the same height as stages with an APY series platform.

APY001 APY001/M $ 245.50 £ 170.20 € 218,00 ¥ 2,073.10 Pitch and Yaw Platform with Thumbscrew Drives
APY002 APY002/M $ 536.20 £ 371.80 € 476,10 ¥ 4,527.70 Pitch and Yaw Platform with Micrometer Drives

Pitch and Roll Platform with Adjustable Thickness

2.46" (62.5 mm) Deck Height

Specifications . .

® Travel: -8° to 4° per Axis ¥ Adjuster Travel: 0.16" (+4 mm) Pitch
® Platform Thickness: 0.95"

(24 mm) at the Center of Height
Adjustment

) Roll
® Resolution: 10 arcsec

¥ Deck Height: 2.46" (62.5 mm)

FMechanical

Drawings Available on the

_J WE B |<— éh:r:glz;e Assembly as

Roll
Shown in the Photograph Pitch } ) ; >

The AMAO27 is intended to allow an angled optical component to be positioned in
front of one of our three-axis flexure stages. This add-on stage provides pitch and roll
adjustment using the two labeled thumbscrews indicated in the photograph. Both the
pitch and roll adjustment provide -8° to 4° of range; use of all three adjusters allows for
the adjustment of the overall height of the platform. The amount of height adjustment
ranges from -1 to 4 mm around the nominal

62.5 mm height of the entire assembly.

AMAO027 Assembly This platform is designed for use with our family of three-axis flexure stages, including

The AMA02 I ith the tilt platfc . . . .
¢ 7 comes complete with the dle placform as the RollerBlock™, MicroBlock™, PiezoBlock™, and NanoMax™. This same pitch
well as the support structure that is designed to

position the platform at the proper height for use with and roll device is available for use with our four-, five-, and six-axis stages; details for
our multi-axis flexure stages. these products are can be found starting on page 484.

AMAO027 AMA027/M $  290.80 £ 201.60 € 258,20 ¥ 2,455.60 Pitch and Roll Tilt Platform with Adjustable Thickness

www.thorlabs.com DRLAES



Pitch and Roll Platform, 0.75" (19 mm) Thick

Specifications Roll
B Travel: £4° per Axis B Effective Three-Axis to Five-Axis
¥ Resolution: 10 arcsec Stage Upgrade

B Tile Platform 0.75" (19 mm) Thick

The APROO1 provides pitch and roll adjustment about the optical
axis. It was designed for use with our NanoMax™, MicroBlock™,
RollerBlock™, or PiezoBlock™ families of three-axis stages (see
pages 466-483) and provides a cost efficient upgrade to five-axis
positioning. The thumbscrew drives allow adjustment up to +4° per
axis with an accuracy of 10 arcsec.

The APROO1 includes a pitch and roll platform, a mounting post,
and base. When the stage is mounted on the post and base, the
optical axis height is equivalent to the optical axis height of Thorlabs’
NanoMax™, MicroBlock™, RollerBlock™, and PiezoBlock™
families of three-axis stages. Mounting components can then be
attached to the platform and adjusted in pitch and roll.

The mounting post included produces an optical height of 75 mm
(62.6 mm post plus 12.5 mm accessory height). The photo to the
right shows the APR001 mounted in front of our NanoMax™ three-
axis flexure stage.

same height.

APROO1 APRO01/M $ 521.00 £ 361.20 € 462,60

fMechanical

Drawings Available on the

WEBL

Alternatively, the pitch and roll platform can be removed from the post and
fixed directly to the stage in place of the standard top plate. This allows
components mounted on the stage to be adjusted in pitch and roll and raises
the optical axis height by 15 mm (from 75 mm to 90 mm).

Angle bracket and spacer block kits are available separately (see page
opposite), which raise components on stages without an APR001 to the

¥ 4,399.40 Roll and Pitch Platform with Thumbscrew Drives

TECHNOLOGY Vv

Motion Control

CHAPTERS V

Manual Stages

Pitch Motorized Stages

Pitch i
@" Multi-Axis
Platforms
Actuators
Controllers

SECTIONS V
APR001 3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

4-Axis Flexure
Platforms

5-Axis Flexure
Platforms

6-Axis Flexure
Platforms

Flexure
Accessories

Vacuum Waveguide Mount

Vacuum Port
/"~ (8 Places)
i { @/ ]) B Eight User-Selectable Vacuum Ports
(z%ﬁm) - @00 - Provide' SuPport for a Broad Range
(1(()).1?%“) - T of Optic Sizes
® ©® 0 O ] ® Small, Compact Design Allows
} ]) Easy Access to Your
0.20" Planar Optical Element
Gmm) 158"
(40 mm) !

The HWV001 waveguide holder utilizes a vacuum to provide the holding force to secure planar waveguide devices. The mount consists
of a platform with eight access ports to the internal vacuum chamber. By removing the conical-tipped setscrews that lie underneath the
optical element, a vacuum-generated holding force appropriate for the size of the component can be obtained.

HWV001* $ 195.00 £ 135.20 € 173,20 ¥ 1,646.60

Vacuum Waveguide Mount

*Universal Design, Imperial and Metric Compatible

DRLAES
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Manual Stages Adjustable Waveguide Mount
Motorized Stages
Multi-Axis
Platforms B Adjustable Optic Mount Accepts Thin Rectangular Elements from
Actuators 0.16" (4 mm) to 1.50" (38 mm) in Width, up to 2 mm Thick

B Three Points of Contact Provided by Hardened, Precision-Ground
Controllers Chromium Steel Balls

V SECTIONS

3-Axis Roller
Bearing Platforms

3-Axis Flexure

Platforms @Mechanical

4-Axis Flexure Drawings Available on the

Platforms »| w E B L

5-Axis Flexure
Platforms . ; -
6-Axis Flexure waveguides, is useful for mounting a broad

Platforms range of optical devices. Any thin [<0.08" (<2
Flexure mm) thick] rectangular device that needs to be
Accessories integrated into an optical system built from one of our
multi-axis flexure stages can be mounted in this holder
provided the width of the device is less than

38 mm. The narrowest device that this mount is
designed to accommodate is 0.16" (4 mm). This broad

B An Adjustable Holding Force is Provided by a Spring-Loaded Plunger
that is Beveled so that it Provides a Slight Downward Pressure on the
Optical Element

The HWS001 adjustable waveguide mount,
while originally intended for use with planar

\

These two photographs
show the HWS001 fully
compressed (above) so that it is
ready to clamp a 0.16" (4 mm) wide optical
element as well as fully open (below) so that it
can accept a 1.5"

(38 mm) optic. The two
movable portions of the
adjustable clamp are locked

range of sizes is supported by moving the two sliding
platforms (see photographs to the right) to within a few
millimeters of the width of the device and then locking i bl .

. .. . . in place with the two setscrews
them into position with the setscrews; a gentle holding ..

. D . . that are visible on the left and
force is applied via a spring-loaded plunger that pushes ol s .

. . A X right side of the device.

the optical element against two angled white plastic
pegs. A kinematic three-point contact is also achieved
using three hardened chromium steal balls as optical \.
support points.

HWS001* $ 330.00 £ 228.80 € 293,00 ¥ 2,786.60 Adjustable Waveguide Mount

*Universal Design, Imperial and Metric Compatible

Waveguide Mounts

¥ Available in Two Lengths: 0.39" (10.0 mm) The top surface of these waveguide mounts is 0.12" (3.0 mm) below the standard
and 1.26" (32.0 mm) 0.5" (12.5 mm) optical axis height for flexure accessories. The smooth top surface

B Width of Both Mounts: 1.26" (32.0 mm) is ideal for bonding waveguides to, via either tape or glue.
¥ Height of Both Mounts: 0.37" (9.5 mm)

HWMO001 HWMO003
1.26" 1.26"
(32 mm) (32 mm)
0.37"
(9.5 mm)
t | -
HWMO001* $ 65.00 £ 45.10 € 57,80 ¥ 548.90 Standard Waveguide Mount, 10 mm Length
HWMO003* $ 60.00 £ 41.60 € 53,30 ¥ 506.70 Standard Waveguide Mount, 32 mm Length

*Universal Design, Imperial and Metric Compatible

www.thorlabs.com DRLAES




Fixed Platform Assemblies

#6-32 (M4 x 0.7)

S 6 Piacés
o of ] *,,
i T
(35 mm) @ Q’*ﬁ
L] o o |
(gl'z;";':') ‘ @5 mm)
F\; o]
Deck
Height
o - O1.00"
(©025.4 mm)
‘ 3.00" |
(76.2 mm)

Please refer to our website for complete models and drawings.

The AMAO029 series of platform assemblies is intended to aid in the
construction of complex optical systems that utilize multiple families
of our motion control products. If a custom-height assembly is
required, please contact your local Thorlabs office (see back cover for

contact details).

X

AMAO029C

NanoMax600 (Details on Page 489)
with Fixed Platform Assemblies

xl

AMA029D

ITEM# DECK HEIGHT USES

AMAO029A 2.46" (62.5 mm) Standard Deck Height for RollerBlock™, PiezoBlock™, MicroBlock™, and NanoMax™
AMA029B 4.17" (105.8 mm) Platform for Moving Carriage of the NST Stage

AMA029C 3.21" (81.5 mm) Matches 3-Axis Stage and 19 mm Tilt Stage

AMA029D 4.43" (112.5 mm) NanoBlock™ and MAX600 4-, 5-, and 6-Axis Stages with 112.5 mm Deck Height

AMAO029A AMA029A/M $ 57.00 £ 39.60 € 50,70 ¥ 481.40 Platform, Matches 62.5 mm Standard Deck Height
AMAO029B AMA029B/M $ 57.00 £ 39.60 € 50,70 ¥ 481.40 Platform for the Moving Carriage of the NST Stage
AMA029C AMA029C/M $ 57.00 £ 39.60 € 50,70 ¥ 481.40 Platform, Matches 3-Axis Stage and 19 mm Tilt Stage
AMA029D AMA029D/M $ 57.00 £ 39.60 € 50,70 ¥ 481.40 Platform, Matches 4-, 5-, or 6-Axis Stages with 112.5 mm Deck Height

Cross Platform Mounting Plate

AMA562

fMechanical

Drawings Available on the

WEB|_

AMAS562 AMA562/M $ 79.20

B Deck Height: 3.84" (97.5 mm)
B Optical Axis: 4.33" (110.0 mm)

£ 55.00

This plate mounts the NanoMAX™ series of
three-axis flexure stages to the 50 mm travel
cross-roller bearing TravelMax™ series of
stages. Please see page 432 for details on the
LNR50 family of stages.

€ 70,40 ¥  668.80

Adapter Plate for NanoMax™ to LNR Series Stages

DRLAES
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Manual Stages

Motorized Stages

Multi-Axis
Platforms

Actuators

Controllers

V SECTIONS

3-Axis Roller
Bearing Platforms

3-Axis Flexure
Platforms

4-Axis Flexure

SM1 Mount and Height Adapters

HCS031

The HCS031 SM1 Mount allows most of Thorlabs’ SM1-
based products to be mounted to any stage using the standard
3 mm wide alignment groove. The optical axis height of this
mount is 0.7" (18 mm), which requires any accessories being
used in the same system to be fitted with the AMA093 shim
block shown below.

AMA093
The AMA093 Shim Block fits under any Thorlabs’ accessories

and increases the optical axis height to 0.7" (18 mm) to

match the HCS031. The shim block includes two mounting

cleats with extended screws to fasten accessories to the top

Platforms

5-Axis Flexure
Platforms

6-Axis Flexure
Platforms

Flexure
Accessories

deck of the stage.

AMA181

The AMA181 Height Adapter fits

under the base of the MicroBlock™
and NanoMax™ stages. The riser block
increases the height of any current generation
flexure stage to match the deck height of Thorlabs’

older generation stages. \_

AMA181

HCS031 HCS031* $ 37.00 € 3290 | ¥ 31250
AMA093 AMA093* $ 14.00 £ 9.70 € 1250 | ¥ 11830
AMAL181 AMAI181/M $  30.20 £ 21.00 € 269 | ¥ 25510

*Universal Design, Imperial and Metric Compatible

SM1 Mount
Accessory Shim Block

Stage Height Adapter

Adapting 3-Axis Systems to 4-, 5-, or 6-Axis Systems

The AMA554 Height Adapter Shown with Our 3-Axis
Flexures. This simple height adapter accessory can be used to _
increase the working height of the NanoMax™, PiezoBlock™, i
and MircoBlock™ family of stages. The 1.96"
(50.0 mm) thickness increases the deck height from
2.46" (62.5 mm) to 4.43" (112.5 mm), resulting in
an increased optical axis height of 4.9" (125 mm).

MicroBlock™
3-Axis Stage
See Page 469

NanoMax™
3-Axis Stage

AMA554
See Page 471

NanoMax™ 300 and MicroBlock™ Riser Block

AMAS554/M $ 98.80 D) 68.50 € 87,80 ¥ 834.30 for 125 mm Beam Height
\. /
(The AMA557 Height Adapter Shown with the ] - Photograph showing a typical application for the AMA554 )

RollerBlock™ Translator spacer block. Please sce page 488 for details on the 6-axis stage.

When using an AMA557 Adapter, the total deck
height will be 4.43" (112.5 mm). This height is equal
to the adapter height of 1.38" (35.0 mm) plus the
stage height of 2.46" (62.5 mm) plus the pitch/yaw or
roll accessory height of 0.59" (15.0 mm).

RollerBlock™
3-Axis Stage

AMAS57 See Page 466

Three-Axis Stages plus Tip/Tilt Riser Block
for 125 mm Beam Height

AMA557/M ¥ 668.80

J/

www.thorlabs.com DRLAES



Actuator Selection Guide

Pages 514-540

Adjustment Screws

® Dirill Kits and Specialty Taps

Coarse Adjustment Screws

Fine Adjustment Screws

Ultrafine Adjustment Screws

® Differential Adjuster Screws

See Pages 514-522

Micrometers
B Standard Micrometer Heads
® Digital Micrometer Heads

m Differential Micrometers

See Pages 523-529

Piezoelectric Actuators
B Modular Piezo Actuators

M Piezo Actuators with Feedback

Piezoelectric Stacks

Piezoelectric Stacks with Strain Gauges

See Pages 530-533

Motorized Actuators

B DC Servo Actuators

¥ Vacuum-Compatible Actuators
B Stepper Motor Actuators

® High-Load Stepper Motor Actuators

See Pages 534-537

DRLAES www.thorlabs.com
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B
S Specifications
G e T RS
; -Piece Drill Bit Set
gg’r:::? ent e Steel Carrying Case
* 60 Number-Sized Drill Bits
Micrometers ® 26 Letter-Sized Drill Bits
- - * 29 Fractional-Sized Drill Bits
Zlezoelectrlc ¥ Durable Steel Carrying Case with Latch This 115-piece drill set comes in a hinged
ctuafors Provides Orderly Storage steel carrying case with etched nameplates
T&?;;:ﬁg B Numbered-Size Drill Bits Ranging from #1 Bit - #60 Bit to denote the various drill sizes and
B Fractional-Size Drill Bits Ranging from 1/16" — 1/2" decimal equivalents. These drill bits are
Tutorials B Covers Lettered-Size Drill Bits Ranging from Letter A Bit Through Letter Z Bit constructed from the finest quality
\_ / high-speed steel for long life.

$ 63.30 £ 4390 € 56,20 ¥ 534.60 115-Piece Drill Kit

Special Taps

Universal Tap Wrench

TW25

Tap
TW25 $ 49.40 | £34.30 | € 43,90 | ¥ 417.20 Tap Wrench - Fits up to 1/4" Taps Wrench
XE25TG $ 66.30 | £46.00 | € 58,90 | ¥ 559.90 Tap Guide for 1/4"-20 Tap (Item# 71598, see table below)

Imperial Taps XE25TG
Tap
Guide

83373 $ 86.20 | £ 59.80| € 76,60 |¥ 727.90 0.535"- 40 0.508" SMOS5 Series Threads

97355 $ 86.20 | £ 59.80| € 76,60 |¥ 727.90 1.035" - 40 1.008" SM1 Series Threads

74580 $ 2740 | £ 19.00 | € 24,40 |¥ 231.40 | 3/16"-100 0.177" F19SS, UFS, Ultra-Fine Adjustment Screws

60202 $ 2840 | £ 19.70| € 25,30 ¥ 239.90 5/16" - 32 0.281" N100L5, UFS Nuts

71529 $ 2740 | £ 19.00| € 24,40 |¥ 231.40 1/4" - 80 0.238" F25SS, FAS Fine Adjustment Screws

60242 $ 2640 | £ 18.40| € 23,50 |¥ 223.00 3/8" - 40 0.348" FAS Nuts TW25

99940 $ 3570 | £ 24.80| € 31,70 |¥ 301.50 1/4" - 100 0.240" F25US, Ultrafine Adjustment Screws o Tap

99943 | $ 30.50 | £ 21.20[ € 27,10 [¥ 257.60 #6-80 0.120" F6SS, Fine Adjustment Screws Sz Vrnch

46720 $ 73.60 | £ 51.10| € 6540 |¥ 621.50| 0.800" - 36 0.772" RMS Microscope Threads _ o

71598 $ 2740 | £ 19.00| € 24,40 |¥ 231.40 1/4" - 20 0.201" 1/4"-20 Mounting Holes -

Metric Taps

weve [ s [ ¢ [ e | mvp | teReap [mepruc 0 wse |

99946 $ 35.70 | £ 24.80 |€ 31,70 | ¥ 301.50 | 3 mm - 0.25 0.107" F3SS, MAS Screws Specialty

99833 $ 31.60 | £ 22.00 | € 28,10 | ¥ 266.90 | 4.5 mm-0.5 |  0.158" N250L3, MAS Nuts plug taps

97368 $ 2640 | £ 18.40 | € 23,44 | ¥ 223.00] 6 mm-05 0217" | 6 mm-0.5 Threaded Aspheric Lens Housing ::;fl;ea‘v‘:ﬁabk
71498 $ 2520 | £ 17.50 | € 22,40 | ¥ 212.80| 6 mm - 1.0 0.198" M6-1.0 Mounting Holes from tooling

48443 $ 30.50 | £ 21.20 | € 27,10 | ¥ 257.60| 8 mm - 0.5 0.297" 8 mm-0.5 Threaded Aspheric Lens Housing suppliers are

98109 $ 32.60 | £ 22.60 [€ 29,00 | ¥ 275.30| 9 mm - 0.5 0.337" 9 mm-0.5 Threaded Aspheric Lens Housing provided to aid in
43122 $ 46.30 | £ 32.10 | € 41,20 | ¥ 391.00 | 10 mm - 0.5 0.375" 10 mm-0.5 Threaded Aspheric Lens Housing the integration of our
98110 $ 47.40 | £ 32.90 | € 42,10 | ¥ 400.30 | 11 mm - 0.5 0.413" 11 mm-0.5 Threaded Aspheric Lens Housing components with
46152 $ 44.20 | £ 30.70 | € 39,30 | ¥ 373.30 | 12 mm - 0.5 0.453" 12 mm-0.5 Threaded Aspheric Lens Housing custom-built devices.
45283 $ 55.70 | £ 38.70 | € 49,50 | ¥ 470.40 | 14 mm - 0.5 0.532" E12RMS Tube External Thread

www.thorlabs.com DRLAES




High-Precision Actuators

TECHNOLOGY Vv

Motion Control

CHAPTERS V

Manual Stages

Motorized Stages

OEM
Application
Support

Multi-Axis
Platforms

Actuators

SECTIONS V
Adjustment

I

rews

Micrometers

Piezoelectric

Actuators
Motorized
Actuators
Tutorials
Page 516 1/4"-20 0.05"/Revolution Lengths from 1" to 2" 5/64" Socket Hex
Page 517 M2.5-0.20 mm 200 pm/Revolution Lengths from 8mm to 20 mm 1.5 mm Socket Hex
Page 518 M3-0.20 mm 200 pm/Revolution Lengths from 8 mm to 25 mm 1.5 mm Socket Hex
Page 519 M3-0.25 mm 250 pm/Revolution Lengths from 8 mm to 25 mm 1.5 mm Socket Hex
Page 519 #6-80 0.0125"/Revolution Lengths from 0.45" to 1.13" 5/64" Socket Hex
Page 520 3/16"-100 0.010"/Revolution Lengths from 3/8" to 2" 5/64" Socket Hex
Page 521 1/4"-80 0.0125"/Revolution Lengths from 3/8" to 4" 5/64" Socket Hex
Page 522 1/4"-100 0.010"/Revolution Lengths from 3/8" to 2" 5/64" Socket Hex
All of our adjuster screws feature extremely tight tolerances; bushings, removable knobs, and locking nuts for the adjusters
Thorlabs has developed a set of specifications that exceed the provide a great deal of flexibility when building precision
industry class 3 standard. Each screw is individually tested with a mechanical assemblies. All screws are made of 300 series stainless
master gauge set that ensures the interchangeability of our adjuster  steel and have an exceptionally smooth feel when used with our
screws and threaded sleeves. If you are incorporating any of these corresponding brass bushings. All locking nuts (with the exception
components into larger optomechanical systems, we recommend of LN2580) are made of 510 phosphor bronze, which is vacuum
that you contact our technical support group to ensure that the rated for 10-6 Torr. To support the production of custom mating
specifications for any mating parts you are manufacturing have the  parts, Thorlabs carries a line of specialty taps, which are available
appropriate tolerances. for all of our actuators except the 0.2 mm pitch screws (i.e.,
Use these screws to build custom mounts or to replace existing M2.5-0.2 mm and M_3'O'2 mm)..The 0'2. mm pitch lnter.nal
adjusters with higher resolution screws. A series of matching brass threads must be machined on a high-precision CNC turning
center to ensure adequate control of the tolerances.
DRLAES www.thorlabs.com 515
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¥ CHAPTERS
Manual Stages 1/4"-20 Coarse Hex Adjusters
Motorized Stages These 1/4"-20 thread \
CS25SS SERIES

Multi-Axis Features adjustment screws are for CS258SK1
Platforms B 1"and 2" Screw Lengths use in assemblies where

B 0.57" Long Bushings fine adjustment is not \ @

B Screws Have a Hex Head necessary. They are \ -

(5/64" Hex Key) supplied in 1" and 2"
St B Removable Knurled Knob lengths. Bushings, lock ! e
oo I o P
. > - v

Adjustment ¥ Vacuum-Compatible . f LN2520 CS25SSN1 s
Screws Lock Nut adjustment knob are also t Y,

available.
Micrometers

&2 FMechanical

Piezoelectric Drawings Available on the

Actuators _WEBL_

Motorized (102'4n?m) — ) L ) . 057"
Actuators 5/16" Hex | (14 mm) |
Tutorials T _0f34
©0.45" < > 00.36" 034"
(©12 mm) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ > (9.1 mm) (8.6 mm)
?04116" ) 1
4.1 mm
1/4"-20 Thread _/ Ball Tip

1/4"-20 Thread
0.15" (3.8 mm) Deep

Please refer to our website for complete models and drawings.

(CS25SS100 $ 6.20 £ 4.30 £ 5,60 ¥ 52.40 1/4"-20 Coarse Adjustment Screw 1"
(CS2588200 $ 9.20 £ 6.40 € 8,20 ¥ 77.70 1/4"-20 Coarse Adjustment Screw 2"
CS25SSN1 $ 5.70 £ 3.95 € 5,10 ¥ 48.20 1/4"-20 Bushing 0.57"
CS25SSK1 $ 7.20 £ 5.00 € 6,40 ¥ 60.80 1/4"-20 Removable Adjustable Knob 0.47"
LN2520 $ 8.20 £ 5.70 & 7,30 ¥ 69.30 1/4"-20 Lock Nut -

) Polaris Kinematic Mirror Mount

Pointing the Way to Precision Alignment

Design Elements

» Thermal and Dimensional Stability:
Heat-Treated Stainless Steel

» Repeatability and Durability:
Ball Contacts with Sapphire Seats

» Usability and Feel: Matched
Actuator/Bushing Pairs

Temperature Cycle Testing:

Less than 2 prad Final Deviation
Additional Mechanical and Temperature
Test Data at www. Thorlabs.com

See Page 214 for More Details
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CHAPTERS ¥
M2.5-0.20 mm Extremely Fine Hex Adjusters Manual Stages
e ) The M2.5-0.20 mm Hex Adjusters are manufactured from Motorized Stages
300 series stainless steel. The extremely fine (0.20 mm per e
F2D5ES S Multi-Axi
crews F2DSESK1 revolution) thread precludes the use of taps to produce p|:t|l=°rm:

threaded mating parts for these adjusters. Instead, use the
F2D5ESNT1 threaded bushing, which is manufactured on a

precision CNC turning center using a single-point threading

. Controllers
' tool. For custom bushings, please contact tech support.

Also available are a removable knob and a vacuum-compatible
lock nut. Adjustment
Screws
F2D5ESN1 Micrometers

Better than Class 3 Fit
’ J @ M ecC h an | ca | Piezoelectric

Drawings Available on the Actuators

»| w E B L Motorized

Actuators

028" _ _ . Tutorials

7 B

(7 mm) (9 mm)

0.02" ]
(0.5 mm) ! /E\_l'
L
@0.18" @0.1575" (g?ﬁ?rn)
(@4.5 mm) (@4 mm)
1 4 1.5 mm Ball
—"
Thread Depth
0.15" (3.8 mm)
Please refer to our website for complete models and drawings.

F2D5ES8 $ 9.70 £ 6.70 € 8,70 ¥ 82.00 M2.5-0.20 mm Adjuster Screw 8 mm
F2D5ES10 $ 10.20 £ 7.05 € 9,10 ¥ 86.20 M2.5-0.20 mm Adjuster Screw 10 mm
F2D5ES12 $ 10.80 £ 7.50 € 9,60 ¥ 91.20 M2.5-0.20 mm Adjuster Screw 12 mm
F2D5ES15 $ 11.90 £ 8.25 € 10,60 ¥ 100.50 M2.5-0.20 mm Adjuster Screw 15 mm
F2D5SES20 $ 16.20 £ 11.30 € 14,40 ¥ 136.80 M2.5-0.20 mm Adjuster Screw 20 mm
F2DS5SESN1 $ 7.60 £ 5.25 € 6,80 ¥ 64.20 M2.5-0.20 mm Threaded Bushing 7 mm
F2DSESK1 $ 7.00 £ 4.85 € 6,30 ¥ 59.20 M2.5-0.20 mm Removable Adjuster Knob 9 mm
LN25M20 $ 8.20 £ 570 € 7,30 ¥ 69.30 M2.5-0.20 mm Lock Nut -

4 N\
Integrating Fine Adjustment Screws into For our own production needs, we use a permanent anaerobic
Optomechanical Systems: adhesive that provides excellent long-term performance. We
The assembly process begins by producing the appropriate- recommend using Loctite™ Anaerobic Adhesive product

sized mating hole for the threaded bushing. Given the close fit  number 680 or equivalent. In order to ensure maximum
between the threaded bushing and the mating adjuster screw, strength between the bonded parts, we strongly urge the user
we caution against using a press fit to assemble these products.  to follow carefully the instructions provided by Loctite, which
specify the amount of clearance between the threaded bushing
and the mounting plate. The most common source of failure
is not allowing for the proper clearance between the parts
being bonded since this clearance provides for the proper
volume of adhesive.

Example
Bushing

As shown in Figure 1, the flange on the mating bushing is
‘ ‘ designed to support the axial load of the screw and bushing

Load assembly.

Axial ‘ ‘

When assembling, apply a small amount of the Loctite
adhesive to both threaded bushings and the mounting plate
and ensure a uniform distribution of the adhesive around the

perimeter of the parts before assembly. After insertion, remove
Figure 1 any excess adhesive from around the part.

\. J
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¥ CHAPTERS S ——
Manual Stages M3-0.20 mm Extremely Fine Hex Adjusters
Motorized Stages \ Fabricated from 300 series stainless steel, the M3-0.20 mm Hex
Multi-Axis F3ES Screws FSESKA Adjusters feature extremely fine (0.20 mm per revolution) threads
Platforms that preclude the use of taps to produce threaded mating parts.
Instead, use the F3ESN1 threaded bushing, which is manufactured
o on a precision CNC turning center using a single point threading
Controllers 9 tool. For custom bushings, please contact tech support. Also
LN3M20 available are a removable knob and a vacuum-compatible lock nut.
Adjustment ) & Mechanical
Screws

Drawings Available on the

o2 __ _WEBL

Micrometers (7 mm)
0.02" .| (9 mm)
Piezoelectric (0.5 mm) l L d
Actuators _t_ @1.5 mm Hex
;‘&t”;}:ﬁg 00.22" 20.197" ©0.28"
(5.5 mm) (©25.0 mm) (@7 mm)
Tutorials
‘ 2mm Eall Thread Depth
0.14" (4 mm)
Please refer to our website for complete models and drawings.
F3ES8 $ 8.60 A 5.95 = 7,70 ¥ 72.70 M3-0.20 mm Adjuster Screw 8 mm
F3ES10 $ 9.10 £ 6.30 € 8,10 ¥ 76.90 M3-0.20 mm Adjuster Screw 10 mm
F3ES12 $ 9.70 A 6.70 <€ 8,70 ¥ 82.00 M3-0.20 mm Adjuster Screw 12 mm
F3ES15 $ 10.80 £ 7.50 € 9,60 ¥ 91.20 M3-0.20 mm Adjuster Screw 15 mm
F3ES20 $ 15.00 £ 10.40 € 13,40 ¥ 126.70 M3-0.20 mm Adjuster Screw 20 mm
F3ES25 $ 20.40 £ 14.20 € 18,20 ¥ 172.30 M3-0.20 mm Adjuster Screw 25 mm
F3ESN1 $ 7.60 A 5.25 <€ 6,80 ¥ 64.20 M3-0.20 mm Threaded Bushing 7 mm
F3ESK1 $ 7.00 £ 4.85 € 6,30 ¥ 59.20 M3-0.20 mm Removable Adjuster Knob 9 mm
LN3M20 $ 8.20 A 5.70 Z 7,30 ¥ 69.30 M3-0.20 mm Lock Nut -

M3-0.25 mm Fine Hex Adjusters

N M3-0.5 mm hex adjusters are ideal for limited-space applications that
F3SSK1 require fine (0.25 mm/rev) resolution. The 125 pm thread depth,

% a I while shallow, does allow the use of a tap (ITEM# 99946 on page

514) to make mating parts. Alternatively, a F3SSN1 threaded bushing
can be used. Also available for use with the M3-0.25 mm adjusters are
removable knobs and vacuum-compatible lock nuts.

Better than Class 3 Fit J @Mechanlcal

Drawings Available on the

'WEBI-

0.02" "
(5 mm) 0.35'
0.02"—| (9 mm)
(0.5 mm) L 1.5 mm Hex \

f
0.20" @0177" 0.28"
S St HHHHHH\HH &5
Zm 6" Ball /
Thread Depth
Please refer to our website for complete models and drawings. 0.20" (5 mm) Min.
F3558 $  7.60 £ 5.25 € 680 ¥ 64.20 M3-0.25 mm Adjuster Screw 8 mm
F3SS10 $ 8.10 % 5.60 € 7,20 ¥ 68.40 M3-0.25 mm Adjuster Screw 10 mm
F3SS12 $ 8.60 % 5.95 € 7,70 ¥ 72.70 M3-0.25 mm Adjuster Screw 12 mm
F3SS15 $ 9.70 % 6.70 € 8,70 ¥ 82.00 M3-0.25 mm Adjuster Screw 15 mm
F3S8S20 $  14.00 £ 9.70 € 12,50 ¥ 118.30 M3-0.25 mm Adjuster Screw 20 mm
F3S8S25 $  19.30 £ 13.40 € 17,20 ¥ 163.00 M3-0.25 mm Adjuster Screw 25 mm
F3SSN1 $ 6.50 £ 4.50 € 5,80 ¥ 54.90 M3-0.25 mm Threaded Bushing 5 mm
F3SSK1 $ 5.50 £ 3.80 € 4,90 ¥ 46.50 M3-0.25 mm Removable Adjuster Knob 9 mm
LN3M25 $ 8.20 £ 5.70 € 7,30 ¥ 69.30 M3-0.25 mm Lock Nut -

www.thorlabs.com DRLAES
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I CHAPTERS V

M3-0.25 mm Ultrafine Adjustment Screws Manual Stages

/ MAS Screws \ M Stainless Steel Knob and Screw B Brass Adjuster Nut Motorized Stages

. 035" Multi-Axis

S i —
= e

B¢ | B &z po—

\ 2 mm Fex Hrgr‘n_/ M3-0.25 mm Thread | Z 1/16" Ball Adjustment

K Socket j Thread Screws

Please refer to our website for complete models and drawings.
Micrometers

N250L3 $ 9.70 £ 6.70 € 8,70 ¥ 82.00 M3-0.25 mm 5 mm Piezoelectric
MAS15 $ 17.20 £ 12.00 € 1530 ¥ 145.30 M3-0.25 mm 15 mm Actuators
MAS20 $ 18.30 £ 12.70 € 16,30 ¥ 154.60 M3-0.25 mm 20 mm Motorized
Actuators

#6-80 Fine Hex Adjusters Tutorials

#6-80 hex adjusters are great for miniature mounts that require fine

F6SSK1 (0.0125" per revolution) resolution. Mating parts can be made
using a tap (ITEM# 99943 featured on page 514) or the F6SSN1
threaded bushing. Also available for use with the #6-80 hex

’ adjusters are removable knobs and vacuum-compatible lock nuts.

fMechanical

Drawings Available on the

\WEBL 035"
(9mm)
5/64" Hex ’_ |

t | CA— |
00.225" V] ———| @0.28"
(@5.7 mm) ‘ HH H @ (@7 mm)
Z ©0.09" Ball l
Thread Depth 0.20" (5 mm)
Please refer to our website for complete models and drawings.
F6SS045 $ 7.60 £ 525 € 6,80 ¥  64.20 #6-80 Adjuster Screw 0.45"
F6SS058 $ 8.60 £ 595 € 7,70 ¥ 72.70 #6-80 Adjuster Screw 0.58"
F6SS088 $ 9.70 £ 6.70 € 8,70 ¥ 82.00 #6-80 Adjuster Screw 0.88"
F6SS113 $10.80 £ 7.50 € 9,60 ¥ 91.20 #6-80 Adjuster Screw 1.13"
F6SSN1 $ 6.80 £ 4.70 € 6,10 ¥ 57.50 #6-80 Threaded Bushing 0.250"
F6SSN2 $ 7.00 £ 4.85 € 6,30 ¥ 59.20 #6-80 Threaded Bushing 0.375"
F6SSK1 $ 6.20 £ 4.30 € 5,60 ¥ 52.40 #6-80 Removable Adjuster Knob 0.35"
LN680 $ 8.20 £ 5.70 € 7,30 ¥ 69.30 #6-80 Lock Nut -

Beam Profilers: Scanning and CCD - See Pages 1318-1322

B Wavelength Range from 190 to 1100 nm
B CW and TTL-Triggered Single Pulse Detection

¥ High Dynamic Range CCD Camera with High
Resolution and Low Noise

B UV Through IR Detection with a Si or Ge Sensor
B CW and Pulsed Sources 210 Hz
® High Dynamic Range

Compared to scanning slit
profilers, Thorlabs’ series of

CCD camera-based beam l:q
profilers offers true 2D analysis **

Thorlabs’ Scanning Profiler is %
a high-precision instrument
with a dynamic range of
72 dB that can analyze the
power distribution of laser

of the beam's power density
distribution. This greater detail & beams with diameters from
allows complex mode patterns | &

to be identified while

10 pm to 9 mm.

optimizing a laser system.

www.thorlabs.com
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Manual Stages

Motorized Stages

Multi-Axis
Platforms

Controllers

V SECTIONS

Adjustment
Screws

Micrometers

Piezoelectric
Actuators
Motorized
Actuators

Tutorials

3/16"-100 Ultrafine Hex Adjusters

(F1 9SS
N
! F19SSN2

F19SSN1 ri

N\

F19SSK1

LN19100

&

— Lo —

3/16"-100 TPI adjusters provide a resolution of 0.01" per
revolution. The 0.006" thread depth, while shallow, does
allow the use of a tap ITEM# 74580 featured on page 514)
to make mating parts. Alternatively, F1I9SSN1, F19SSN2 or
N100B2 threaded bushings can be used. Also available for
use with the 3/16"-100 TPI adjusters are removable knobs
and vacuum-compatible lock nuts.

FMechanical

Drawings Available on the

_WEBL

N [~— 0.38"—
(O%]?nm) I L1 A‘ (10 mm)
f
" ! " 00.41"
s S nnae (©) @it
i _
. 5/64" Hex
00.13" Ball Thread 0.26" (6.5 mm) Depth
Please refer to our website for complete models and drawings.
F19SS038 $ 6.50 £ 450 € 5,80 ¥ 5490 3/16"-100 Adjuster Screw Li = 3/8"
F19SS050 $ 7.00 £ 4.85 € 6,30 ¥ 5920 3/16"-100 Adjuster Screw Lio=1/2"
F198S075 $ 8.10 £ 5.60 € 7,20 ¥ 68.40 3/16"-100 Adjuster Screw Li = 3/4"
F19SS100 $ 9.10 £ 6.30 € 8,10 ¥ 76.90 3/16"-100 Adjuster Screw Li=1"
F19SS125 $ 10.80 £ 7.50 € 9,60 ¥ 91.20 3/16"-100 Adjuster Screw Li=1-1/4"
F19SS150 $ 12.40 £ 8.60 € 11,10 ¥ 104.80 3/16"-100 Adjuster Screw Li=1-1/2"
F1955200 $ 14.00 £ 9.70 € 12,50 ¥ 118.30 3/16"-100 Adjuster Screw Li=2"
F19SSN1 $ 6.50 £ 450 € 5,80 ¥ 54.90 3/16"-100 Threaded Bushing L. = 0.40"
F19SSN2 $ 6.50 £ 4.50 € 5,80 ¥ 54.90 3/16"-100 Threaded Bushing L, = 0.53"
F19SSK1 $ 4.80 £ 3.35 € 4,30 ¥ 40.60 3/16"-100 Removable Knob 0.38"
N100B2 $ 6.30 £ 4.35 € 5,60 ¥ 53.20 3/16"-100 Threaded Bushing 0.34"
LN19100 $ 8.20 £ 5.70 € 7,30 ¥ 6930 3/16"-100 Lock Nut -

3/16"-100 Ultrafine Adjustment Screws

Our 3/16"-100 Ultrafine Adjustment Screws are a convenient drop-
in replacement for our F19SS-eries hex adjusters. The non-slip
knurled Delrin knob improves adjustment sensitivity. The
convenient brass sleeve, complete with a removable nug, is precision-
machined for a fit 30% better than the tightest industry standard
(Class 3 Fit). The 3/8" hex head adjuster nut contains a nylon-
tipped setscrew in the side of the head to lock the adjuster to the
screw without causing damage to the threads.

fMechanical

Drawings Available on the

-'WEBI-

0.125" Ball
( \ 0.12"
UFS075 (3 mm)
| | .38" Removable Nut
[~ - (9.5 mm) B/ 7/16" Hex
—]| «— 0.10"
UFS100 5/16"-32 Thread (2.6 mm)
N100L5 Locking Screw
\ J Please refer to our website for complete models and drawings.
UES075 $ 12.90 £ 895 € 11,50 ¥ 109.00 3/16"-100 Threaded Screw, 3/4" Long
UFS100 $ 15.00 £10.40 € 13,40 ¥ 126.70 3/16"-100 Threaded Screw, 1" Long
N100L5 $ 10.70 £ 7.40 € 9,50 ¥ 90.40 3/16"-100 Adjuster Nut

www.thorlabs.com
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1/4"-80 Fine Hex Adjusters

1/4"-80 hex adjusters are a popular choice for

-

F25SS Screws

F25SSN1 9

.F25$SK1

use in precision optomechanical mounts.
Mating parts can be made using a tap
(ITEM# 71529, see page 514) or with either
the F25SSN1 or F25SSN2 threaded bushing.
Also available for use with the 1/4"-280 hex
adjusters are removable knobs and vacuum-
compatible lock nuts.

TECHNOLOGY Vv

Motion Control

CHAPTERS V

Manual Stages

Motorized Stages

F25SSN2 Fine Hex Adjuster
- ” Locking Nut
e " —0.45" B Compatible with An
(O(.]liorﬁm) Ly (11 mm) Th.orfabs 1/4"-80 Y
_’l Adjusters
00.36" 00540 00.58" ¥ Make any Mount
(@9 mm) (8.6 mm) | | | (@15 mm) with 1/4"-80
| | Adjusters Lockable
3/16" Ball 5/64" Hex See Page 522
Thread Depth
Please refer to our website for complete models and drawings. 0.18" (4.6 mm)

F2555038 $ 6.50 £ 4.50 € 5,80 ¥ 54.90 1/4"-80 Adjuster Screw Li=3/8"
F255S050 $ 7.00 £ 4.85 € 6,30 ¥ 59.20 1/4"-80 Adjuster Screw Li=1/2"
F25585075 $  7.60 £ 5.25 € 6,80 ¥ 64.20 1/4"-80 Adjuster Screw L =3/4"
F2555085 $ 7.80 £ 5.40 € 7,00 ¥ 65.90 1/4"-80 Adjuster Screw Li=0.85"
F255S100 $ 8.10 £ 5.60 € 7,20 ¥ 68.40 1/4"-80 Adjuster Screw Li=1"
F25SS116 $ 8.60 £ 595 € 7,70 ¥ 72.70 1/4"-80 Adjuster Screw L =1.16"
F2558S150 $ 9.70 £ 6.70 € 8,70 ¥ 82.00 1/4"-80 Adjuster Screw Li=15"
F2555200 $ 11.30 £ 7.85 € 10,10 ¥ 95.50 1/4"-80 Adjuster Screw Li=2"
F2555250 $ 15.00 £10.40 € 13,40 ¥ 12670 1/4"-80 Adjuster Screw Li=25"
F25SS300 $ 16.90 £11.80 € 15,10 ¥ 142.80 1/4"-80 Adjuster Screw Li=3"
F2555400 $ 19.40 £13.50 € 17,30 ¥ 163.90 1/4"-80 Adjuster Screw Li=4"
F25SSN1 $ 8.60 £ 595 € 7,70 ¥ 72.70 1/4"-80 Threaded Bushing L. =0.63"
F25SSN2 $  8.60 £ 595 € 7,70 ¥ 72.70 1/4"-80 Threaded Bushing L. =0.57"
F25SSK1 $ 6.50 £ 4.50 € 5,80 ¥ 54.90 1/4"-80 Removable Knob 0.45"
LN2580 $  8.00 £ 5.55 € 7,20 ¥ 67.60 1/4"-80 Lock Nut

1/4"-80 Fine Adjustment Screws

Our high-precision 1/4"-80 Fine Adjustment Screws are a convenient drop-in replacement
for our F25SS-series of hex adjusters. The knurled Delrin knob improves adjustment
sensitivity. The convenient brass sleeve, complete with a removable nut, is precision-
machined for a fit 30% better than the tightest industry standard (Class 3 Fit). The 1/2"
hex head adjuster nut is equipped with a side-located nylon-tipped setscrew to lock the

adjuster to the screw without causing damage to the threads.
— L2

0.15" — ’7

(4 mm)

340 Thread Z 316" Ball

#2-56 Locking Screw

1/2" Hex /

1/4"-80
Thread

Please refer to our website for complete models and drawings.

L1 ——— 0.75"
! (19 mm)_l |

FAS Screws

20.49"
(©12.5 mm)

!

FAS100 $ 7.80 £ 5.40 € 7,00 ¥ 65.90 1/4"-80 TPI Adjuster Li=1"
FAS125 $ 8.00 £ 555 € 7,20 ¥ 67.60 1/4"-80 TPI Adjuster Li=11/4"
FAS150 $ 8.30 £ 575 € 7,40 ¥ 70.10 1/4"-80 TPI Adjuster Li=11/2"
FAS200 $ 8.80 £ 6.10 € 7,90 ¥ 74.40 1/4"-80 TPI Adjuster Li=2"
FAS250 $ 9.90 £ 6.85 € 8,80 ¥ 83.60 1/4"-80 TPI Adjuster Li=21/2"
FAS300 $11.20 £ 7.75 €10,00 ¥ 94.60 1/4"-80 TPI Adjuster Li=3"
N8OL5 $ 7.60 £ 525 € 6,80 ¥ 64.20 1/4"-80 Locking Adjuster Nut L.=0.53"
NB80L6 $ 8.40 £ 5.80 € 7,50 ¥ 71.00 1/4"-80 Locking Adjuster Nut L. = 0.65"
N80OL7 $ 9.50 £ 6.60 € 8,50 ¥ 80.30 1/4"-80 Locking Adjuster Nut L.=0.78"
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Manual Stages 1/4"-80 Fine Hex Adjuster Locking Nut

B Compatible with Any Thorlabs 1/4"-80 Adjuster

Motorized Sta

otorize o B Minimal Beam Shift When Locking Mirror Mount Actuator
Multi-Axis B Make any Mount with 1/4"-80 Adjusters Lockable
Platforms

Knurled for
m % Improved an
LN 1.

Controllers

+ H~—— Hole to Tighten

—_ Down with 5/64"
_ - B
Adjustment ; N 4 Places KM100 with LN2580
Screws LR 2 KM100 Sold Separately
Micrometers . _/ 1/4"-80 Tap Thru _I I_
LN2580 20.49" | Chamter 0.020 0.15"
- - @12.4 mm ver Major .
Piezoelectric \ / ¢ ) Class 3 |l=it (3.8 mm) Please refer to our website for complete models and drawings.
Actuators
Motorized
Actuators LN2580 $ 8.00 £ 5.55 € 7,20 ¥ 67.60 1/4"-80 Lock Nut
Tutorials = = =
Differential Adjuster Screw
Better than Class 3 Fit The DAS110 is a standard 1/4"-80, 1.00" long adjuster screw with an internal

differential adjustment mechanism. The fine adjustment is actuated by inserting a
hex wrench through the clearance hole in the adjuster knob. Every rotation of the
DAS110 DAS110 fine adjustment mechanism yields a highly demagnified displacement of
just 25 pm/rev. This adjuster is ideal as a drop-in replacement for increasing the

resolution on most Thorlabs” mirror mounts.

DAS110 $ 38.00 £ 26.40 € 33,80 ¥ 320.90 Miniature Differential Adjuster

1/4"-100 UltraFine Hex Adjusters

( F25US Sorews \ 1/4"-100 hex adjusters are commonly used when
F25USK1 making high-precision optomechanical mounts.
Mating parts can be made using a tap ITEM#
99940, see page 514) or either the F25USN1 or
Q - F25USN2 threaded bushing. Also available for use
! with the 1/4"-100 hex adjusters are removable knobs
| l ? @ and vacuum-compatible lock nuts.
F25USN1 " —
P y DMechanical

WEBL
|

30.45"
(@15 mm)

5/64" Hex J

l— L2 —

-~ 0.02"
e (0.4 mm) l

QO 36" 0.340"
(@.9 mm) (@8.6 mm)

3/16" Ball
Thre"ad Depth

Please refer to our website for complete models and drawings. 0.18" (4.6mm)
F25US050 $ 8.10 £ 5.60 € 7,20 ¥ 68.40 1/4"-100 Adjuster Screw Li=1/2"
F25US075 $ 8.60 £ 5.95 € 7,70 ¥ 72.70 1/4"-100 Adjuster Screw L =3/4"
F25US100 $ 9.10 £ 6.30 € 8,10 ¥ 76.90 1/4"-100 Adjuster Screw Li=1"
F25US150 $ 10.80 A 7.50 32 9,60 ¥ 91.20 1/4"-100 Adjuster Screw Li=11/2"
F25US200 $ 12.40 £ 8.60 € 11,10 ¥ 104.80 1/4"-100 Adjuster Screw Li=2
F25USN1 $ 9.70 A 6.70 32 8,70 ¥ 82.00 1/4"-100 Threaded Bushing L. =0.63"
F25USN2 $ 9.70 e 6.70 € 8,70 ¥ 82.00 1/4"-100 Threaded Bushing L.=0.57"
F25USK1 $ 8.10 £ 5.60 € 7,20 ¥ 68.40 1/4"-100 Removable Knob 0.45"
LN25100 $ 8.20 £ 5.70 € 7,30 ¥ 69.30 1/4"-100 Locking Nut -

www.thorlabs.com DRLAES




TECHNOLOGY VY

Motion Control

I CHAPTERS V
6.5 mm Travel Micrometer Heads Manual Stages
1.46" VErsions Motorized Stages
148-208ST +0.00 mm 37
-0.01 mm 0.59" L mm) Multi-Axis
24" (15 mm) Platforms
(©6.00 mm) 0.35" | +
T T PG
f % (09 mm) Controllers
. ' |
Range: 0 to 6.50 mm (10 pm per Division) (@?%'Lfm) 148-205ST SECTIONS V
: : : ' Adjustment
These sma'll mlqomete‘rs are 1fieal for. optical 'mounts. Please refer to our website for complete models and drawings. ! Screws
The spherical spindle tip provides a single point of

contact. which climinates alignment errors, The e |EM# | s | & | € | rvB | RaNGe | sriNDLETIP | Micrometers

tip is ideal for measurement applications. 148-205ST | $ 44.90 | £ 31.20 | € 39,90 | ¥ 379.20| 0-6.50 mm Spherical . .
148-201FT | $ 44.90 | £ 31.20 [€ 39,90 [ ¥ 379.20| 0-6.50 mm Flat Piezoelectric
Actuators
= Motorized
13 mm Travel Micrometer Head : Actuators

“FMechanical

Drawings Available on the

»|WE B L Tutorials

148-801ST +0000mm . (59 mm) y
~0.001mm l«— 1.06"
00.35 (27 mm)
(©9.0 mm) e 0.71"-» +
¥ (18 mm) i
0 )
N ?13 mm
! 00.20" N [
©5.6 mm) 148-801ST

Range: 0 to 13.00 mm (10 pm per Division) Please refer to our website for complete models and drawings.

These micrometer heads offer 13 mm of travel

and spherical spindle tips.

148-801ST | $ 45.90 | £ 31.90 | € 40,80 | ¥ 387.60 0-13 mm

1.0" and 25 mm Travel Micrometer Heads

3.89"
Q@mm— ™
. 1.65"
150-811ST (gg.ﬁ% ]
+0.0000" "
-0.0005" |a—1.06"_py *
@0. 3750" (27 mm)
(150-8118D i IEL  fgis oo
+000mm XXX | || (18 mm)
Range: @10 mm f 20 LK
(150-801ST) 150-811ST l

¢ 150-811ST: 0 to 1.000" (0.001" per Division) ) )
« 150-801ST: 0 to 25 mm (10 pm per Division) Please refer to our website for complete models and drawings.

These micrometer heads offer 1" (25 mm) of travel mewe [ s [ e | e [ rus [ manee |

d soherical spindle i 150-811ST | $ 51.00 | £ 35.40| € 4530 | ¥ 430.70 0 - 1.000"
and spherical spindie tps. 150-801ST | $ 51.00 | £ 35.40| € 45,30 | ¥ 430.70 0-25mm
50 mm Travel Micrometer Head

151-411ST
s 6.45"
o007 3.19" (164 mm)

©0.500"

(@12.7 mm) 2.441"
i (62 mm)
Range: 0 to 50 mm (10 pm per Division) (83',?{‘;;) 151-4118T
These micrometer heads offer 50 mm of travel Please refer to our website for complete models and drawings.
and spherical spindle tips.
151-411ST | $201.00 | £ 139.40| € 178,50 | ¥ 1,697.30 0-50 mm

DRLAES www.thorlabs.com




V TECHNOLOGY

Motion Control

V CHAPTERS

Manual Stages

Motorized Stages

Multi-Axis
Platforms

1 um LCD Read
Controllers pm cadout

DM713
V SECTIONS

Adjustment

Screws

Micrometers

Piezoelectric
Actuators

Motorized
Actuators

Tutorials

PT1
1" Travel Translation
Stage with DM713

See Page 429

DM713

£ 227.10

+0.0000

1" (25.4 mm) Travel, Digimatic Micrometer Head

Display Resolution of 1 pm (0.00005")
Accuracy +2 pm (0.0001")
Instant Inch/Millimeter Conversion

Measurement Hold Key
Zero-Set Key Allows for Setting Zero at any Point

Spherical Face Spindle

Imperial and Metric User-Selectable Operating Modes

Automatic Power-Off*

*Battery Life: 1 Year with Normal Use

5.64"

-0.0001

(0.3750"
(©9.53 mm)

0.61"

’11 55 mm
f—

4|

=

290,80

¥ 276550

(143 mm)

.

2.04"
(52 mm)

2.32"
(59 mm)

1.891"
(48 mm)

Please refer to our website for complete models and drawings.

Imperial/Metric Digimatic Micrometer Head, Spherical Tip

Fine

0.5" (12.7 mm) Travel, Fine Drive Actuator

The DRV505 Fine Drive Actuator provides smooth, precision translation at 250 pm per revolution
with 2 pm resolution. The large actuator knob with anti-slip padding provides increased sensitivity
along with a laser-engraved scale marked with 5 pm graduations. The @3/8" mounting barrel is
directly compatible with a host of standard mounting equipment.

1.56" Adjustment
(40 mm) 250 ym
Per Rev.
| o 1.03"
{ (26 mm) —
ia@n.lm
?0.37" -*— = ©1.02"
(©9.5 mm) = boooum (@26 mm)
@0.17" & | | 1
(@4 mm) 3.78"
(96 mm)
Please refer to our website for complete models and drawings.
DRV505 $ 274.60 £ 190.40 € 243,80 ¥ 2,318.80

® 0.5" (12.7mm) of Travel
¥ 2 pm Resolution (Calculated)
® 250 pm Per Revolution

1/2" (12.7 mm) Fine Drive Actuator

T

RBA Adapters

Micrometer Barrel Adapters

These slotted brass sleeves are an ideal solution for securing ¥3/8"
and ¥10 mm mounting barrels into components designed for
@1/2" and @0.47" barrels. The slotted sleeve allows an externally
applied clamping force to be transferred to the mounting barrel.

RBA1 $ 6.85 £ 4.75 € 6,10 ¥ 57.90 ©0.375" to ©0.500" Adapter
RBA2 $ 6.85 & 4.75 € 6,10 ¥ 57.90 @10 mm to ©0.500" Adapter
RBA3 $ 6.85 £ 4.75 € 6,10 ¥ 57.90 ©0.375" to ©0.470" Adapter

www.thorlabs.com

DRLAES



I
10 mm Travel, High-Precision Micrometer Head

The 146-200 is a high-precision micrometer head with a 250 pm
pitch leadscrew. The graduated dial and linear scale on the
micrometer barrel provide a calibrated displacement readout.

A spherical tip is provided to ensure a single point of contact —
between the adjuster and the mating surface.

146-200

B 0-2.54" (0- 10 mm) Range \
5 pm per Division
B Calculated Resolution Better than 1 pm

M Standard 3/8" Barrel Diameter @M eChan |Ca|

Drawings Available on the

" 250 pm/rev L WEBL - 0.96" 0.85"

24 mm)_> (Zé mrr_1)>
. \ 0.63"
Application Idea ooy ] aemm) [y
4 ) | &
?0.69"
(. 0 (@18 mm)
!

|
.

Locking Screw J

Please refer to our website for complete models and drawings.

\_ J 146-200 | $ 77.60 [£ 53.80 |€ 68,90 | ¥ 655.30 High-Precision Micrometer Head

0.5" (12.7 mm) Travel Differential Micrometer Head

0.5" (12.7 mm) of Coarse Travel

1 pm Coarse Resolution (Calculated)

300 pm High-Resolution Differential Travel
50 nm Differential Resolution (Calculated)
(?3/8" Mounting Barrel

500 pm/rev Coarse Adjustment

50 pm/rev Fine Adjustment

MT401

Patent 6,186,016

3.88"
1.06" (99 mm)

27 mm)_>

024" _ gl 051" |<a—
; (26 mm) 13 mm)

20.37" @1.02"
(©9.5 mm) ﬁﬂ= oum ou (a)zjmm)
Locking Screw/A/ /
Micrometer Scale Differential Scale Please refer to our website for complete models and drawings.

The DRV504 Differential Micrometer has a unique mechanism that converts a relatively large displacement into a comparatively small
displacement of the center fine adjustment spindle. The design has the additional benefit of providing a uniformly smooth feel that is
largely independent of loading.

Two large knobs are provided for the coarse and differential adjustment, which adds to the overall sensitivity of the unit. The coarse
adjustment knob provides 0.5" (12.7 mm) of total travel with 1 pm resolution, while the differential knob provides 300 pm of total
travel with 50 nm resolution.

DRV504 $ 395.00 £ 273.90 € 350,70 ¥ 3,335.40 Differential Micrometer, 0.5"(12.7 mm) Travel, @3/8" Mouting Barrel

DRLAES www.thorlabs.com
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D — ]
Differential Adjuster for Optic Mounts

The DM22 differential adjuster uses two leadscrews; one pushes the center
spindle forward at 400 pm per revolution while the other pulls it back at
375 pm per revolution. The resultant total forward motion of the center Dm22 )
spindle is 25 pm per revolution of the graduated knob. Each small Submicron Adjuster
graduation of the fine control knob is 0.5 pm; the calculated resolution for
the DM22 is approximately 50 nm.

1/4"-80

FMechanical

Drawings Available on the

-WEBL

0.72"

1.25"
| (183 mm) |~ g m)
— ‘7(305515" ) i Fine Adjustment
.8 mm
Movable Spindle ® 250 pm Range
?1/8" Spherical Tip B 25 pm/rev
?0.69" .
(©17.5 mm) Coarse Adjustment
B 0.73" Long 1/4"-80 Threads
® 0.012"/rev (80 TPI)
~—— 0.14" Nominal
(3.6 mm)
Please refer to our website for complete models and drawings.
DM22 $  95.90 £ 66.50 € 85,20 ¥ 809.80 Differential Adjuster 1/4"-80 External Thread

0.5" (12.7 mm) and 1.0" (25.4 mm) Travel Differential Adjusters
for Translation Stages

The DM12 and DM10 use the same internal mechanism as the
DM22 described above, but these models are designed specifically
for use in our 1/2" (12.7 mm) and 1" (25.4 mm) translation stages
(See pages 428-429).

2.63"

" (66.8 mm)
?3/8" Barrel Lock\
DM10 Mova(ble Spindle) @ f
?0.125" (¥3.18 mm N
12.7 mm of Travel Spherical Tip \ 20.69"
‘||a | Il 0 (©17.5 mm)
0.14" Nominal I_ L — |
@3.6mm) — ‘ -
—| |~— 0.15"
@3/8" Barrel (3.8 mm)
(@9.5 mm)
_| ore |_
(19.3 mm) Please refer to our website
for complete models
and drawings.
Fine Adjustment Coarse Adjustment
- - "
25.4 mm of Travel 250 pm Range 1.0" (25.4 mm) for DM12
B 25 pm/rev ® 0.5" (12.7 mm) for DM10

DM10 $ 97.90 & 67.90 £ 87,00 ¥  826.70 Differential Adjuster, 0.5" (12.7 mm) of Coarse Travel

DM12 $  100.00 £ 69.40 € 88,80 ¥  844.50 Differential Adjuster, 1.0" (25.4 mm) of Coarse Travel

www.thorlabs.com DRLAES



[
8.0 mm Travel, High-Precision Differential Adjuster

The Thorlabs High-Precision Adjuster offers exceptional resolution and repeatability. The unique lever mechanism

provides a precision mechanical advantage, which multiplies the resolution of its high-precision, fine- adjustment threads,
resulting in a small displacement of the spindle. This approach provides uniformly smooth motion that is
largely independent of loading.

Two large knobs are provided for coarse and fine adjustment. The coarse adjustment
provides 8.0 mm of travel at 1 pm resolution, while the fine adjustment provides
0.3 mm travel at 20 nm resolution (calculated).

The DM10A has a 0.5" (12.7 mm) mounting barrel and is
compatible with our RollerBlock™ series of linear stages

(see page 460).

B Coarse Lead Screw with 500 pm/rev
" T { Brass Bush -
Fine Lead Screw with 65 pm/rev _ 038" (005] -
¥ 8.0 mm of Travel NO"'RE’;‘I‘It!I'_}g ‘
B 1 pm Resolution (Calculated) 0072"
B Negligible Backlash 0 (©18.4 mm)
B Soft Rubber Ring Reduces Heat Transfer
B Positive Travel Limit Stops on Control Knob - \
¥ Graduated Knob (50 Arbitrary Divisions) - (1(2'03?“,“) — E—
¥ Output via Non-Rotating Hard Steel Ball 0.55" - 1.06" 1.46"
(14 - 27 mm) (37 mm)
Please refer to our website for complete models and drawings.
DMI10A $ 195.00 £ 135.20 € 173,20 ¥ 1,646.60 Differential Adjuster, 8 mm of Travel

2" (50.8 mm) Travel, Differential Adjuster

This differential drive has been designed for use on single-axis stages equipped with a @1/2" (12.7 mm) actuator mounting
hole. The large-diameter differential drive actuator provides fine, ultra-smooth control over motion. The removable brass
bushing allows this actuator to be used in any OEM application requiring 1" (25 mm) of overall travel.

@0.12"

_ Differential Drive
oosor _ @3MM| 343'Nom. \ '
012.7 (79 mm)
Features ( mm) l ‘
¥ Non-Rotating Tip s 0.98"
" (925 mm)
B 1/2" (©12.7 mm) Interchangeable
Brass Mounting Bushing | 0.98" —
T @5mm) |
©0.31" _|
(@6 mm) 5.11" Nom.
(130 mm)
. . \ Please refer to our website for complete models and drawings.
Specifications _
B Coarse Adjustment @Mecharﬂcal
e Leadscrew: 500 pm/rev Drawings Available on the

* Range: 2.0" (50 mm) _WEB..

¢ Pitch: 0.5 mm

B Fine Adjustment
* Leadscrew: 50 pm
¢ Range: 300 pm
e Pitch: 0.05 pm

DRV008 $ 467.50 £ 324.10 € 415,10 ¥ 3,947.60 2" (50.8 mm) Travel Differential Adjuster, @12.7 mm Mounting Bush

DRLAES www.thorlabs.com
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0.31" (8 mm) Travel Modular Thumbscrew Drive

This thumbscrew drive offers the modular quick-connect allowing it to be used in conjunction with
other modular actuators in addition to the Modular Quick-Connect Adapter. The large-diameter knurled
knob provides excellent sensitivity over a 0.31" (8 mm) adjustment range.

B 0.31" (8 mm) of Total Travel 091r  (64mm)
B 500 pm per Revolution 00.12" 1 @3mm) =
B Compatible with Quick-Connect Adapters (@3 mm) = T
B Ideal for Our Multi-Axis Stages | — 00.75"
(See Page 468) 1—‘:d: = (@19 mm)
Quick Connec Please refer to our website for complete models and drawings. é}

DRV004 $ 96.50 £ 6690 € 85,70 ¥ 814.90 Modular Thumbscrew Drive

0.31" (8 mm) Travel Modular Differential Micrometer

The DRV002 Modular Actuator offers 0.31" (8 mm) of coarse adjustment
and 400 pm of differential adjustment with 50 nm resolution. Two large- Modular
diameter knobs are provided for increased sensitivity of the coarse and Quick-Connect
differential drives. The coarse adjuster provides 500 um per revolution of
travel with graduation marks every 10 pm while the differential adjuster
provides 50 pm per revolution of travel with graduation marks every 1 pm.

DRV002

500 pm/rev Coarse Adjustment 23?“2ﬁ g/licrlometer

MCA1 cale i
30.39" !M 4E oum 01.02"

(@10 mm) ‘Iu (@26+ mm)

Lock/ Differential Scale

= 0.31" (8 mm) of Travel with 300 pm Fine Travel

¥ 50 nm Resolution (Calculated)

® 8 mm Coarse Adjustment

® Compatible with Quick-Connect Adapters (937'?111m)
| |

|

50 pm/rev Fine Adjustment

DRV002 Shown with MCA1

Creates ¥3/8" Mounting Barrel Please refer to our website for complete models and drawings.

DRV002 $  315.00 £ 218.40 € 279,70 ¥ 2,659.90 Modular Differential Adjuster with 0.31" (8 mm) of Travel
MCA1 $ 18.90 £ 13.20 € 16,80 ¥ 159.60 Modular Quick-Connect Adapter for @3/8" Mounting
MCA2 $ 18.90 £ 13.20 € 16,80 ¥ 159.60 Modular Quick-Connect Adapter for @10 mm Mounting

0.31" (8 mm) Travel, Differential Adjuster
The DRV003 offers increased linearity, in the fine adjustment and decreased

drift over time compared to the DRV002. The DRV003 is directly compatible

with our NanoMax MAX300 series stages. Two large knobs are provided for

coarse and fine adjustment. The lockable coarse adjustment provides 8 mm of

travel at 500 pm per revolution, while the

fine adjustment provides 0.25 mm travel at

50 pm per revolution. These adjusters can

be adapted to fit any stage accepting 0.375"

and 10 mm mounting barrels using MCA1 ggﬂt{gonnea/
| or MCA2 adapters.

Application Showing DRVOO&

Installed in a MAX301
See Page 482

product

Coarse
Adjustment Lock

0.31" (8 mm) of Travel with 250 pm Fine Travel
1 pm Coarse, 20 nm Fine Resolution (Calculated)

500 pm/rev Coarse Adjustment
50 pm/rev Fine Adjustment

Directly Compatible with MAX300 and
MAXG600 Series Stages

DRV003 $  195.00 £ 135.20 € 173,20 ¥  1,646.60 Modular Differential Adjuster with 0.31" (8 mm) of Travel
MCA1 $ 18.90 £ 13.20 € 16,80 ¥ 159.60 Modular Quick-Connect Adapter for @3/8" Mounting
MCA2 $ 18.90 £ 13.20 = 16,80 ¥ 159.60 Modular Quick-Connect Adapter for @10 mm Mounting

DRLAES
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I CHAPTERS ¥
Modular Piezoelectric Actuator with Position Feedback Manual Stages

Motorized Stages

Specifications —

B Piezo Voltage: 0 - 75 VDC DRV120 'glllaltt;;e::

¥ Travel Range: 20 pm

H Resolution: 5 nm m
¥ Mounting Connector: Quick-Connect Fitting Modular Quick- Controllers

Connect Fitting
SECTIONS V

Adjustment
Screws

The DRV120 Piezoelectric Actuator is designed to enhance the travel
range and control of Thorlabs’ NanoMax 300 and NanoMax 600

Series of flexure stages (see pages 470 and 492, respectively). This Micrometers

actuator, which is directly compatible with these stages, provides a Body Length : -
travel range of 20 pm with 5 nm resolution. The positional feedback is 82 mm Piezoelectric
. . . . Actuators
provided by a strain gauge mounted directly to the piezo element. The "
strain gauge provides an analog signal that is proportional to its 'tht::tﬁ:
extension. The DRV120 has two connections, one for the piezo driver
and another for a 7-pin LEMO connector. - Tutorials
By using our MCA1 or MCA2 1o 5.V
i 2 Oscillator +
Quick-Connect Adapter, 3 oV
respectively, the DRV120 4 SigOut -
piezoelectric actuator can be fitted 5 Sig Out +
to any stages accepting a 3/8" Strai 6 -15V
" train Gauge

(©9.3 mm) or ¥0.39" (D10 mm) Connector Pi ng Out 7 Travel
mounting barrel. DRV120 Shown with MCA1 o 4

DRV120 $  995.00 £ 689.80 € 883,40 ¥  8,401.90 Piezoelectric Actuator with Feedback, 20 pm Travel

MCA1 $ 18.90 £ 13.20 € 16,80 ¥ 159.60 Modular Quick-Connect Adapter for @3/8" Mounting

MCA2 $ 18.90 £ 13.20 € 16,80 ¥ 159.60 Modular Quick-Connect Adapter for @10 mm Mounting

Feedback Piezo Element with Differential Micrometer

¥ Piezo Voltage: 0 - 75 VDC

B Travel Range: .
« Micrometon: 0.5" (12.7 mm) FMechanical

e Piezo: 30 pm Drawings Available on the

B Resolution: »‘ WE B L

® Micrometer: 1 pm (Calculated)
¢ Piezo: 10 nm (Calculated)

DRV517

The DRV517 Combination Actuator provides 0.5" (12.7 mm)
of differential adjustment with 1 pm resolution and 30 pm of
piezoelectric adjustment with 10 nm resolution. Positional 0.375" (@9.5 mm) Barrel

feedback is provided via a 7-pin LEMO connection that can be

Body Length
109.5 mm

used in conjunction with our apt™ series of piezo controllers
(see pages 580-582). The ©¥0.375" (9.5 mm) mounting barrel
provides compatibility with standard ©3/8" mounting bores.

4 I
e 1 +15V
. . 2 Oscillator +
Application 3 ov
4 Sig Out -
Idea 5 Sig Out+
6 -15V
RollerBlock™ with 7 Travel
Piezo-Assisted Micrometer Strain Ga
s uge
(See Pages 466-467) Connector Pin Out

-

DRV517 $ 1,195.00 £ 828.40 € 1.061,00 ¥ 10,091.00 Combo Piezoelectric Actuator/Micrometer with Piezo Feedback

DRLUAES www.thorlabs.com
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¥ CHAPTERS T

Manual Stages The Piezoelectric Actuators - Tutorial

Motorized Stages The Piezoelectric Effect be constructed as a stack, consisting of many laminated layers of active material
— The Piezoelectric Effect is a basic material sandwiched between electrodes.

Multi-Axis h istic whereb . 3 Al

Platforms characteristic whereby certain types ol crystalline Using this stacked design, the distance from the positive to negative electrodes can

m mater'ials expand reversibly when subjected to an be made very small, and a large field gradient can therefore be obtained. With this
electric field. approach, maximum displacements in the range of 10 to 50 pm are possible, with

Controllers > 7\ drive voltages of around 100 V. As a comparison, using single layer bulk
pp— F piezoelectric components (?ften requires maxim.ium drive' voltages in the range of
: \ ? 1000 V. Even with these high voltages a bulk piezoelectric element would typically
g::.::::‘ et only provide sub-micron movement.
Micrometers ' AE0S05DOSF | Hysteresis 4 Open-Loop Control A
Photograph showing Despite the very high resolution of -
:ietzoslectric 7 2 Pazlsﬁfdﬁi:‘;ii::; piezoelectric actuators, an inherent Positon
Mi seies prov des ot proble@ is the sigr}ifjlcaflt amount of
et of displacement (see page 532)) hysteresis they exhibit (i.e., the
tendency of the actuator to reach
Tutorials Although the amount of expansion is usually very 1 position that lags behind the
small (corresponding to less than 1% strain in the 4 -4 position).
material), it can be controlled extremely precisely ) ] ) Piezoelectric poiiace
by varying the strength of the electric field. If a cyclical Volta.g? is applied to the \Hysteresis
Piezoelectric materials have, for many years, actuator, the positions reached on the /
formed the basis of very high-precision actuators up vYard sweep are smaller than those 4 4 Closed-Loop Control )
capable of atomic scale resolution. In fact, the ach%e.ved on the dowanard sweep. If Real Position
resolution of these actuators is typically limited by ~ POsttion 1s Rlotted against V°ltafée’ the
the noise and stability of the drive electronics used ~ &™P h eXh.lbltS a classic hysterc.:sls loop
to generate the electric fields, hence the noise as shown in the plot, above right.
specifications of any potential piezoelectric Position Sensing and Feedback
controller should be carefully evaluated against Hysteresis can be eliminated by using
the requirements of the application. Moreover, the  a position sensor and feedback loop;
force generated by the expansion of a piezoelectric  the sensor measures the position, the .
material is typically very large, often reaching into  circuit subtracts the measured position \_ Demand positon )

the range of hundreds of Newtons. from the demand position to obtain a
measure of the error, and a feedback loop adjusts the voltage to the actuator until
the error is driven to zero. This servo-loop feature is standard with all of our apt™
family of piezoelectric controllers.

Perhaps the most useful property of these
actuators is their ability to produce high speed
repetitive motion, which is usually limited by the
mechanical system that is being driven rather than ~ Some piezoelectric nanopositioning actuators have position sensing, others do
by the piezoelectric material itself. This high- not. The apt™ piezoelectric controller fully supports both types, the photograph
speed response of a piezoelectric actuator is used above shows one of our piezoelectric actuators that incorporates a strain gage

to considerable advantage in the NanoTrak™ displacement sensor.

control system (see page 572). Open- and Closed-Loop Control

One of the drawbacks of piezoelectric materials s~ The result of using closed-loop control is a linear relationship between the
that the electric field gradient needed to produce a  requested position and the actual position (see the plot entitled Closed-Loop
useful amount of expansion is quite large. To Control), in contrast to open loop control (see the plot entitled Open-Loop
reduce the required drive voltage, the actuator can ~ Control).

4 Piezoelectric Stack Diagram N [ Piezoelectric System Schematic Diagram )
Expansion Open-loop Control M;;ITQ
Piezoelectric
Material Input A
m _
ve Voltage P Actuator
Drive Voltage
Moving
Closed-loop Control Part
-ve
g5 O e |
Position +
Electrodes =
Photograph of a Piezoelectric Stack (shown right):
20 mm long with 18 pm of displacement at 150 V. o ‘7
. . . Real Position
Qe:e our complete selection of piezoelectric stacks on page 532. )
www.thorlabs.com DRLAES



Piezoelectric Actuators without Feedback

Required,
Wheeiel * Interchangeable
ceut Tips Sold
. . Ps o
Specifications Connector SMC Sebmgel
B Permanent Preload 3 Y
. (Shown Below)
¥ DPiezo Voltage:
0to 75 VDC
B Drives: Modular Drives
B Opertating Temperature:
-20 to 80° C Requires PAA Series Tip
Sold Separately
ﬂ Removable Tip j}/ % The PAS Series of Piezoelectric Actuators provide a
y — convenient mounting package with adjustment ranges
= -E i/ :] 050" of 20 mm, 40 mm, or 100 mm. The tip of the
| (@127 mm) actuator is tapped to accept any of our PAA Series
0.30" 4 Actuator Tips featured below.
(7.5 mm) f P
Please refer to our website for complete models and drawings.
PAS020 $ 38250 | £ 26520 | € 33960 | ¥ 322990 | 1.65" (42 mm) 20.0 pm 20.0 nm
PAS040 $ 565.00 £ 391.70 € 501,70 ¥ 4,770.90 2.36" (60 mm) 40.0 pm 40.0 nm
PAS100 $ 825.00 £ 572.00 € 732,50 ¥  6,966.40 4.49" (114 mm) 100.0 pm 100.0 nm

4 )

End Tips for PAS/PAZ Series

The PAA series of actuator tips have been provided to enhance the mechanical interfacing of the PAS series of
piezoelectric actuators featured above and the PAZ series featured below. These tips are precision-machined and
feature a hardened steel insert for long life.

PAA0OO1 $ 21.00 £ 14.60 € 18,70 ¥ 177.40 Piezo Actuator Tip, Flat End
PAA005 $ 36.80 £ 25.60 € 32,70 ¥ 310.80 Piezo Actuator Tip, Ball End
PAA007 $ 24.30 £ 16.90 € 21,60 ¥ 205.20 Piezo Actuator Tip, M4 x 0.7 Threading
PAAO13 $ 27.50 £ 19.10 € 24,50 ¥ 232.30 Piezo Actuator Tip, #8-32 UNC Threading
o /
Piezo Actuators with Strain Gauge Feedback ~
L 1‘,. =
IR 4 Ilfterchangeable
Tips Sold
Position Sensing
Cable Connection Sep arately
FD-// SMC Cable (ShOWll AbOVC)
,E‘L’/_ Connection )
Requires PAA Series Tip " Removable Tip
1.87
Sold Separately (47.5 mm) _ ‘
: — \ 050"
, — ) (@12.7mm)
. . . . ~ 4
The PAZ series of piezoelectric actuators provides a 0.30" 1.26"

wide selection of travel ranges (20 to 100 pm), the (7.5 mm) (32 mm)
flexibility of replaceable tips, and feedback via a 7-pin

LEMO connector that can be used in conjunction

Please refer to our website for complete models and drawings.

with our apt™ series of piezo controllers (see page ITEM# TRAVEL LENGTH L RESOLUTION
562). The @1/2" (@12.7 mm) mounting barrel PAZ020 20 pm 2.36" (60 mm) 5.0 nm
provides compatibility with standard @1/2" PAZ040 40 pm 3.07" (78 mm) 10.0 nm
(©12.7 mm) mounting bores. PAZ100 100 pm 5.20" (132 mm) 25.0 nm
Piezo Actuators Please note that the actuators and tips are sold separately.

PAZ020 $  770.00 £ 533.80 € 683,70 ¥  6,501.90 Piezoelectric Actuator with Feedback, 20 pm Travel

PAZ040 $ 915.00 £ 634.30 € 812,40 ¥  7,726.30 Piezoelectric Actuator with Feedback, 40 pm Travel

PAZ100 $ 1,390.00 £ 963.60 € 1.234,00 ¥ 11,738.00 Piezoelectric Actuator with Feedback, 100 pm Travel

DRLUAES www.thorlabs.com
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Piezoelectric Actuator

The PE4 incorporates one of our piezoelectric stacks (ITEM#

AE0505D16F) and a manual 3/16" x 100 leadscrew. The manual
adjuster has better than 1 pm resolution, which complements the
15 pm range of the piezo stack. When the PE4 is combined with
our MDTG694A driver (see page 566), translation on the order of

Manual Control
4 mm of Travel

Piezoelectric Stack Embedded in
Actuator Body, 15 pm of Travel

10 nm is achievable.

'\ (D3/8" Barrel

PE4 $ 479.60 | £ 332.50 | € 425,80 ¥ 4,049.80| Piezoelectric Actuator, 4 mm of Coarse/15 pm of Fine Travel

Piezoelectric Actuators

Operating Precautions

(-
¥ Do Not Use in Highly Flammable Enviroments @

B Always Ensure Proper Drive Polarity (Red +)

B Do Not Exceed 85 °C

AE0505D08F

6.5 mm x 6.5 mm x 10 mm

These piezoelectric actuators transform electrical
energy into precisely controlled mechanical displacements.
They are ideal for applications requiring rapid, precise
positional changes on the nanometer or micrometer scale.
A room-temperature epoxy, such as F120 on page 367, is
the recommended method for making connections to these
piezoelectric stacks. When mounting, avoid bending forces
and center the mechanical load on the piezoelectric end
faces. If the actuator is incorporated into a design that calls
for a preload, it is recommended that the preload not
exceed 50% of the specified clamping force, which is 45 Ibs ~ AE0203D04F

AE0203D08F

3.5 mm x 4.5 mm x 10 mm

AE0505D16F

for AE0203 models and 190 Ibs for AE0505 models. 3.5 mm x 4.5 mm x 5 mm 6.5 mm x 6.5 mm x 20 mm
B Fast Response Time: 3x Resonant Frequency ¥ Recommended Drivers:
B Drive Voltage: 0 - 150 VDC MDTG693A, MDTG694A,

B Operating Temperature Range: -25 to 85 °C (See Page 562)

TPZ001, and BPC20X Series

MDT693A

AE0203D04F $  72.80 £ 5050 | € 6470 | ¥ 61480 46+1.5m 3.0+ 15 um 0.09 uF 261 kHz
AE0203D0SF $ 79.80 £ 5540 | € 7090 [ ¥ 673.90 9.1+ 1.5 um 6.1+ 15um 0.18 uF 138 kHz
AE0505DOSF $ 130.80 £ 9070 | € 11620 [ ¥ 1,10450 9.1+ 1.5um 6.1+ 1.5um 0.75 uF 138 kHz
AE0505D16F $ 153.30 £ 10630 | € 13620 | ¥ 129450 | 17.4%2.0pm 11.6 £ 2.0 pm 1.40 yF 69 kHz

Low-Voltage Actuator, Full Displacement at 100 V

Operating Precautions
¥ Do Not Use in Highly

Flammable Enviroments

® Always Ensure Proper
Drive Polarity (Red +)

B Do Not Exceed 85 °C

\

/

This low-voltage actuator transforms electrical energy into
precisely controlled mechanical displacements. The
maximum displacement of 15 pm is achieved at the
maximum input voltage (100 V).

15 pm @ 100 Volts

When mounting, avoid bending forces by centering the
mechanical load on the piezoelectric end faces. If the
actuator is incorporated into a design that calls for a preload,

it is recommended that the preload not exceed 95 Ibs. AE0505D18

6.5 mm x 6.5 mm x 18 mm

Applying a Drive Voltage in Excess of the 100 V can Cause the Actuator to Fail

AE0505D18 $ 100.00

£ 69.40 € 88,80 ¥ 844.50 15 pm + 10% 190 Ibs 1.6 pF 69 kHz

www.thorlabs.com
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Piezoelectric Actuator Fitted with a Strain Gauge Manual Stages
Motorized Stages
PZS001
6.5 mm x 6.5 mm x 20 mm ~ Blue (+ve} Multi-Axis
Platforms
e = =

Vo  Output Voltage of Ve
Full Bridge ° Controllers
Vex  Excitation Voltage SECTIONS V
R4 Adjustment
(active) Screws
The PZS001 is comprised from an AE0505D16F Yellow (-ve) Micrometers
piezo.elcctric actuatc.)r with a built-in stra.in gauge bridge Red|(+ve) Black|(-ve) Piezoelectric
that is used to monitor the amount of piezo displacement. Bridge Excitation Voltage Actuators
The strain gauge feedback and fast response time makes Motorized
this actuator ideal for use in applications that require Note: If this product is to be used with a Thorlabs closed-loop Actuators

precise nanometer positioning. They are designed to be
incorporated into OEM products to form a tightly
controlled, high-speed, closed-loop actuator.

PZS001 $ 175.00 £ 121.40 € 155,40

piezo controller, a preamplification circuit is required between

the bridge output and the controller. Please contact technical jutorials

support for more information.

¥ 1,477.80 17.4 + 2.0 pm 11.6 + 2.0 pm 1.40 pF 69 kHz

Strain Gauge Preamp Circuits

Specifications

Drive Voltage: 150 V
Displacement: 17.4 + 2 pm
Bridge Arm Resistance: 350 Q
Piezo Capacitance: 1.4 pF
Resonant Frequency: 69 kHz
Gauge Factor: 2 + 2%

AMP001

AMPOO01 $ 89.50 £ 62.10 € 79,50 ¥ 755.80 Strain Gauge Preamp Board

The AMP001 Preamp Circuit is required
when using our wide range of closed-loop
controllers with bare piezo stacks fitted with
strain gauges. These circuits amplify the
signal generated from the strain gauge by
500 times to generate a large enough signal
to be interpreted by a controller such as the

BPC201. (See page 569)

ic sensors for light detection in the
to 25 pm spectral range with output
s from 100 pW to 200 W,

Power Meter Section Starts on Page 1265

NEW C-Series Power Meter Displays

Our new C-Series of power and energy meters are directly compa

our large selection of photodiode, thermal, and pyroelectric sensors. 2
and digital models are available, as is a 2-channel benchtop unit. If the
application does not require a benchtop display, a compact USB power mr
module without a display is available to interface the sensor with a comp

DRLAES
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Manual Stages DC Servo Motorized Actuators
Motorized Stages Our Z8 series of motorized actuators are engineered for use with optical

positioning devices. The high-resolution design, which is incorporated into
a compact, lightweight package, makes these actuators ideal for demanding
optical laboratory automation applications. Additional features include an

Multi-Axis
Platforms

Actuators optical rotary encoder for closed-loop operation as well as improved
commercial built-in limit switches that provide overdrive protection and
precise homing accuracy.

V SECTIONS h The units are shipped with 1.6' (0.5 m) of cable. An 8' (2.5 m) extension

Adjustment cable (PAAG32, see page 377) is available separately.
Screws )

Controllers

[t Specifications Features )
Piezoelectric B Travel Range ® Compact 12 VDC Servo Actuator @Mﬁg Qﬂwg —rehlel
Actuators * Z806: 0.24" (6 mm) ¥ New High-Speed Design _WEB.._
Motorized * 7812: 0-47” (12 mm) B High Resolution via Precision Rotary Encoder
® 7825: 0.98"(25 mm) . :
Actuators E R ded C ler: TDCO01 ® Planetary Reduction Gearbox for High Loads
Tutorials ecommel.l ed Lontrofler: 00 B Compatible with Thorlabs' Range of Positioning Stages
" Max Velf’“ty’ 3 mm/ see B Limit Switches for Zero Position and Actuator Protection
= Bldu'ectlona.l Repeatability: <1.5 pm B Compatible with Thorlabs' TDC001 T-Cube Controller
¥ Backlash (with Preload): B High-Precision Rotary Encoder (512 Encoder counts/rev and 67:1
® <6 pm (Z806 and Z812) Gear Head Yields 34,304 Encoder counts/rev of the Leadscrew)
* <12 pm (Z825)
¥ Min Incremental Movement: 0.05 pm
B Max On-Axis Load Capacity (Vertical): 10 Ibs (4.5 kg)
B Max On-Axis Load Capacity (Horizontal):
20 Ibs (9 kg) ?0.59" o ?0.38"
. h I T .0" (00.12 .
® Home Location Accuracy: <2 jim (©15.0 mm) Spherical Tip ¥3.0" (»0.12 mm) —\(®9 5 mm)"l
B Leadscrew Pitch: 1 mm |\|§ ( — TnomABSZ8xx 9| [ D
B Encoder Lines: 512 t__ — " | t
B Planetary Gear Head Ratio: 67:1 L2 '
) B .| Travel |___
Please refer to our website for complete models and drawings. Range

7806 $ 475.00 | £ 329.30 | € 421,80 | ¥ 4,011.00 | 4.05 (103.0) 4.45 (113.0) | 4.59 (116.7) | 6 mm Motorized Actuator with 1/4"-80 Threaded Barrel
7812 $ 485.00 | £ 336.30 | € 430,60 | ¥ 4,095.40 | 4.48 (113.9) 4.88 (123.9) | 5.01 (127.3) | 12 mm Motorized Actuator with 1/4"-80 Threaded Barrel
Z812B | $ 485.00 | £ 336.30 | € 430,60 | ¥ 4,095.40 | 4.48 (113.9) 4.88 (123.9) | 5.01 (127.3) 12 mm Motorized Actuator with (33/8" Barrel
€ ) ( )
€ ) ( )

7825 $ 495.00 | £ 343.20 439,50 | ¥ 4,179.80 | 5.48 (139.3 6.07 (154.3) | 6.20 (157.6) | 25 mm Motorized Actuator with 1/4"-80 Threaded Barrel
7Z825B | $ 495.00 | £ 343.20 439,50 | ¥ 4,179.80 | 5.48 (139.3 6.07 (154.3) | 6.20 (157.6 25 mm Motorized Actuator with (33/8" Barrel

Vacuum-Rated DC Servo Motorized Actuators

Our vacuum-compatible, motorized actuators offer the same great

aesign functionality as our standard Z8 Series actuators. The only
difference is that they are equipped with vacuum-rated servo
motors, have a phosphorus bronze internal coupling mechanism,
and are fabricated using high vacuum grease.

Spherical Tip
(@%0016" )
.0 mm
f ® ;I_\
(060 ( THORLABS Z810V slﬂ D
Features P— (©17.5 mm) 5 . i I 1(®9.5 mm)
¥ Vacuum Rated to 10 Torr - P | '
® @3/8" or 1/4"-80 Mounting Barrel L2
B Same Specifications as the Z8 Series Above L3
Travel_|

Please refer to our website for complete models and drawings. Ranae

Z806V | $ 675.00 | £ 468.00 | € 599,30
7812V | $ 685.00 | £ 474.90 | € 608,20
Z812BV|$ 685.00 | £ 474.90 | € 608,20
7825V | $ 695.00 | £ 481.80 | € 617,10
Z825BV|$ 695.00 | £ 481.80 | € 617,10

5,699.80 | 4.05(103.0) | 4.45(113.0) | 4.59 (116.7) 6 mm Vacuum-Rated Actuator w/ 1/4"-80 Threaded Barrel
5,784.20 | 4.48 (113.9) | 4.88(123.9) 5.01 (127.3) | 12 mm Vacuum-Rated Actuator w/ 1/4"-80 Threaded Barrel
5,784.20 | 4.48 (113.9) | 4.88 (123.9) | 5.01 (127.3) 12 mm Vacuum-Rated Actuator w/ 3/8" Barrel
( ) )
( ) )

5,868.60 | 5.48 (139.3) | 6.07 (154.3 6.20 (157.6) | 25 mm Vacuum-Rated Actuator w/ 1/4"-80 Threaded Barrel
5,868.60 | 5.48 (139.3) | 6.07 (154.3 6.20 (157.6 25 mm Vacuum-Rated Actuator w/ @3/8" Barrel

e [ e [ e | | e

www.thorlabs.com DRLAES



Stepper Motor Actuators

Our ZST actuators provide smooth, precise, linear motion control in a compact package.
Powered by a small-diameter, dual-phase stepper motor, these actuators operate at speeds up
to 0.5 mm/s and are capable of moving loads of up to 12 lbs. Mounting options include a
high-tolerance 90.375" mounting barrel for fastening into any application compatible with
our precision micrometer heads (see page 523), including our popular PT1 translation
stages. A 1/4"-80 threaded barrel is also offered for use with any standard manual mirror
mount using 1/4"-80 threaded adjusters.

Electromechanical limit switches prevent the unit from being overdriven and provide
homing capability with better than 10 pm accuracy. The rear-mounted, high-density

push/pull connectors offer a durable, compact connectivity solution. For more information,
including the most up-to-date specifications and support drawings, please visit our website.

~

Specifications
¥  Nominal Supply Current B Operating Mode: Current B Max Load: 12 Ibs (5.5 kg)
(100% Duty Cycle): 0.25 A ¥ Number of Phases: 2 ¥ Gear Reduction: 76:1

¥ Phase Resistance (20 °C): 12.5 Q B Max Speed: 0.5 mm/s B Leadscrew Pitch: 0.5 mm

¥ Phase Inductance (1 kHz): 5.5 mH  m  Full Step Angle: 15° ¥ Limit Switch: Mechanical

" Holding Torque (with Nominal B Steps/Rev: 1,824 ®  Max Winding Temp:

Current in Both Phases): 65 oz-in (25,600 psteps/rev)* 266 °F (130 °C)
K *Based on use with the TSTOOI series controller. j
Travel 0.41"
B Range (10 mm)_—I I‘_
A ZSTxx
c e
- 1/4"-80 Thread
(2%80II )
L | ® ® mm
f © of ] .
" " 0.38" ZSTxxB
Interface Connector 21;1 nﬁ?n ) Ball Tip (10 mm) LS1XXB
041" ol e

ITEM# A B C (10 mm)
ZST6B 0.26" (6 mm) |4.26" (108 mm) | 3.78" (96 mm)
ZST13B 0.51" (13 mm) | 4.77" (121 mm) | 4.28" (109 mm)
ZST25B | 1.00" (25 mm) |5.89" (150 mm)| 5.40" (137 mm)

Please refer to our website for complete models and drawings.

ZST6 $ 576.30 £ 399.60 € 511,70 ¥  4,866.30 0.25" (6 mm) 1/4"-80 Threaded
ZST6B $ 57630 £ 399.60 € 511,70 ¥ 4,866.30 0.25" (6 mm) 3/8" Barrel
ZST13 $ 601.80 £ 417.20 € 534,30 ¥ 5,081.70 0.50" (13 mm) 1/4"-80 Threaded
ZST13B $  601.80 £ 417.20 € 534,30 ¥ 5,081.70 0.50" (13 mm) 3/8" Barrel
ZST25 $ 627.30 £ 43490 € 557,00 ¥ 5,297.00 1.00" (25 mm) 1/4"-80 Threaded
ZST25B $ 627.30 £ 43490 € 557,00 ¥ 5,297.00 1.00" (25 mm) 3/8" Barrel
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\See Pages 552-561

T-Cube Single-Channel DC Servo
and Stepper Motor Controllers

These USB-interfaced, compact single-channel motor drivers are designed to operate with a
variety of DC-brushed motors or stepper motors. They contain a full embedded controller
and driver circuit and can be operated with or without a PC. These units offer fully featured
motion control capabilities, including velocity profile settings, limit switch handling, and
on-the-fly changes in motor speed and direction. For more advanced applications, the
closed-loop PID parameters can be changed, and settings such as leadscrew pitch and
gearbox ratio can be adjusted.

USB Interface

DRLAES
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DC Servo Motor Actuator

The DRV414 DC Servo Motor Actuator provides higher speed
and torque capability compared to stepper motor actuators.

The ball screw drive delivers highly reliable, low-friction operation.
It has ceramic-tipped electromechanical limit switches and is ideally
suited for applications that require high-speed precise motion

control.

The design incorporates a rotary encoder with 1024 lines (4096
effective) for accurate, repeatable positioning when combined with

the BDC101 DC motor controller.

Micrometers

Piezoelectric
Actuators
Motorized
Actuators

Tutorials

~

The DRV414 actuator, which has been designed specifically for
heavy loads, can handle a load capacity of 55 Ibs (25 kg). It is also
compatible with our TravelMax series of stages (see page 432).

DRV414

. . | | igh- 1
Specifications Hfgh Speed Oper:imon

. ® High-Load Capacity

Maximum Speed: >50 mm/s e . Our
A ® Low-Friction Ball Screw Drives
Travel: 2" (50 mm) R
cqe . .. B Preloaded to Minimize Backlash Full '-
Bidirectional Repeatability: 5 pm . . =
L . ¥ 1024 Line Rotary Encoder (4096 Line
eadscrew Pitch: 1.25 mm Effective QEP)
Minimum Incremental Movement: 0.3 pm ® Compatible with BDC101 DC of Motor q
Home Switch Accuracy: <10 pm Servo Driver (see page 555) Controllers
Specifications measured on an LNR50 stage, using a BDCI01 controller. Starts on Pag e 5 41
_/ N
39 mm (1.535") 230 to 280 mm (9.066" to 11.035") og 92 mm (3.622")

g ‘ 7 (90- 753:,

< ® 9 28y 7

£ @ d

g ® @ -+ ‘\ |

® 9.0 mm (0.354")

12.5 mm (0.492")
i . 15 Way D-Type Connector
\Please refer to our website for complete models and drawings. 500 mm (19.7") Long )
DRV414 $ 1,495.00 £ 1,036.50 € 1.327,50 ¥ 12,624.00 2" (50 mm) of Travel, DC Servo Motor Actuator

Modular Stepper Motor Actuator, 0.31" (8 mm) Travel

The DRV001 Stepper Motor Actuator has a travel range of 0.31" (8 mm) and is equipped with a quick-connect

fitting that ideal for use with our MAX300 and MAXG00 series stages. The actuator has a theoretical

minimum step size of 25 nm and is capable of speeds up to 4 mm/s. The powerful stepper

motor is capable of handling a load capacity of up to 48 Ibs (22 kg).

Quick-Connect
Stel\ﬁg'gr —\ \ Fitting ——3 4 DRVO001
Drive Position
Indicator AAA l -y
9 1.65" =
n o (42 mm) Sq. . .
5 a Specifications
A m:g/ NN B Maximum Speed: 0.16 in/s (4 mm/s)
B Travel: 0.3" (8 mm)
Mounting Face . 4.43" B Bidirectional Repeatability: 0.5 pm
012" (03 \I - —— ¥ Minimum Incremental Movement: 0.06 pm
O e Rod , ® Load Capacity: 48 b (22 kg)
(@@Oégst;mm) ® Recommended Controllers: BSC101
/b (Single Channel); BSC103 (3 Channels)
= ® Non-Rotating Ti
=z Damper ! g lip )
Please refer to our website for R . bl—, LoD B Manual Adjuster Knob Provided
complete models and drawings. E‘:ﬂ; J \_
DRV001 $ 585.00 £ 405.60 € 519,40 ¥ 4,939.80 0.31" (8 mm) of Travel, Stepper Motor Actuator

www.thorlabs.com
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I
Stepper Motor with Trapezoidal Drives
1" (25 mm) or 2" (50 mm) Travel

These stepper motor drives have a trapezoidal screw thread for clean, wear-resistant operation.
The DRV013 drive offers 1" (25 mm) of travel while the DRV014 drive offers 2" (50 mm).
Both units, which are compatible with our TravelMax seties of stages (see page
432), have a maximum speed of 8 mm/sec and less than 1 pm bidirectional
repeatability. They are capable of driving loads as high as 48 Ibs (22 kg).

TECHNOLOGY VY
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Page 558J \_

Please refer to our website for complete models and drawings.

f \ SECTIONS V
1 i Adjustment
Specifications DRVO13 justment
B Travel Range: 1" (25 mm) and
2" (50 mm) Micrometers
. 65" 6.67"
[ 3/16151 Itrlrclzremental Movement: (1% 5:&,“) (169.5 mm) Piezoelectric
u Max gpeed 8 mm/s Soor DRVo13 e
: fyendd Motorized
¥ Bidirectional Repeatability: (12 mm) Actuators
<lpm * V! Tutorials
¥ Load Capacity: 48 lbs (22 kg) (I S
Load Capacity }— & & @asom)
® Manual Adjuster Knob Provided |
Specifications measured on an LNR50 stage, using a .
BSCI101 controller. (gglsm)_—l — 0.17" (4.2 mm) ;
0.49" Mounting Holes
\ j (12.5 mm) Cable Entry
. 0.000 1.14" 7.66"
/ See Our Smgle-Channel,\ 0001 [ (25 mm) (1945 mm) [DRvo14]
Stepper Motor Controller )
I
{] ©0.98"
(025 mm) 1 gg"
r D | i (42.2 mm)
(L B 00.17" (4.2 \
(9 mm) 0.49" o4 olos Cable Entry
(12.5 mm)

DRV013 £ 620.50 € 794,60 ¥ 7,557.50

1" (25 mm) Trapezoidal Stepper Motor

DRV014 $  995.00 £ 689.80 € 883,40 ¥ 8,401.90

2" (50 mm) Trapezoidal Stepper Motor

Workstations

Thorlabs’ ScienceDesk™ Series of
Workstations offer high-quality,
ergonomic, modular solutions to
reduce vibrations common to the lab
environment. They are ideally suited
for vibration-sensitive microscopy
applications, such as those typically
found in the fields of high-resolution
microscopy, confocal microscopy,
scanning probe microscopy, and
electrophysiology.

_____ N

S

Configure to Satisfy Almost
Any Workspace Requirements

DRLAES

Frames ° Tabletops °* Accessories

ScienceDesk™

www.thorlabs.com




V TECHNOLOGY

Motion Control

V CHAPTERS

Manual Stages

Motorized Stages

Multi-Axis
Platforms

Controllers

V SECTIONS
Adjustment
Screws
Micrometers
Piezoelectric
Actuators
Motorized
Actuators

Tutorials

Stepper Motors and DC Servo Motors - Tutorial (Page 1 of 2)

Thorlabs offers a range of stepper and DC motor actuators and
compatible controllers (page 555) for both low- and high-power
applications. This section gives a short overview of how stepper and
DC motors operate and some of their features.

Stepper Motors

Stepper motors move in discrete steps. They
operate on the principle of magnetic
attraction and repulsion to convert digital
pulses into mechanical shaft rotation. The
amount of rotation achieved is directly
proportional to the number of input
pulses and the speed is proportional to the

frequency of these pulses.

A basic stepper motor has a permanent magnet and/or an iron rotor,
surrounded by a stator. The torque required to rotate the stepper
motor is generated by switching the current in the stator coils as
shown in the schematic.

-

~

Simplified Concept of Stepper Motor Operation
5 H
A A NN On
ANIRy (<>
o 5

For Our Stepper Motors Actuators,

Please See Page 535

/
Although the schematic only shows 4 stator coils, in reality a stepper
motor will contain numerous tooth-like poles on both the rotator
and the stator resulting in small positional increments (steps). For
example, our ZST Series achieves incremental steps of 1.8° i.e.

200 steps/rev. If the current through one coil is increased as it is
decreased in another, the new rotor position is somewhere between
the two coils and the step size is a defined fraction of a full step (a
microstep). When used with an apt™ benchtop or rack-based
stepper motor controller, the smallest angular adjustment is 0.014°,
resulting in a resolution of 25,600 microsteps per revolution for a
200 full step motor.

Advantages of Stepper Motors
B Operates in open loop with precise microstep positioning
without an encoder.

B The motor does not contain brushes and hence does not
suffer from wear like brushed DC motors do. This leads
to a long operating lifetime.

Disadvantages of Stepper Motors

¥ A current is required to hold the position of the motor.
When the controller is turned off the motor relaxes to
the nearest full step.

W If the applied load is too high, the motor will not step
and the actuator can lose position.

Brushed DC Servo Motors

A DC motor works by converting electric power into mechanical
energy (movement). This is achieved by the interaction of a
magnetic field with current carrying coils, which in turn, spins the
motor. The Z8 and DRV414 actuators incorporate optical rotary
encoders, fixed to the end of the motor for closed loop position
control operation.

The diagram below of a single coil motor illustrates the operation
of a DC motor.

-

78 Series DC Servo Motor Actuator, see page 534 for details.

~

0 Degrees 90 Degrees

C

Voltage
Source

Source

180 Degrees 270 Degrees

B

Voltage

Voltage
Source

Source

Current flows
through the coil via the sliding
brushes, which are connected to the voltage
source. The coil is positioned within a magnetic field, the

direction of which is indicated by the blue arrows. At 0° rotation,
the brushes are in contact with the voltage source and current is
flowing. The current that flows through the wire from A to B
interacts with the magnetic field and produces a downward force.
The current that flows from C to D has a similar effect, but because
the flow is in the opposite direction with respect to the magnetic
field, the force is in the upward direction. Both forces are of equal
magnitude. At 180°, the same phenomenon occurs, but segment
A-B is forced up and C-D is down. In the 90° and 270° positions,
the brushes are not in contact with the voltage source and no force
is produced. In these two positions, the rotational kinetic energy of
the motor keeps it spinning until the brushes regain contact. In
reality, DC motors have several such coils, wound onto an armature,
which produces a more even torque. The magnetic field is provided
by an electromagnet.

Advantages of DC Servo Motors

¥ Encoder determines accuracy and resolution

B Optimized to run at high speeds

Disadvantages of DC Servo Motors

¥ Requires encoder and suitable controller for closed-loop
positioning.

® Shorter lifetime due to wear on brushes

® Motor will stall and possibly burn out if the applied
load is greater than the motor’s capacity

www.thorlabs.com
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Stepper Motors and DC Servo Motors - Tutorial (Page 2 of 2)

Limit Switches

Linear and rotary stages can both contain microswitches that
detect certain positions of the stage, but they typically differ

in the way these switches are used. Most linear stages have
limit switches to prevent the stage from accidentally being
moved too far in either direction. Once this switch is activated,
the movement of the stage should halt. A limit switch can

Features of Motorized Actuators

Velocity Profiles

To prevent the motorized actuator from stalling, it must be ramped
up gradually to its maximum velocity. Certain limits to velocity
and acceleration result from the torque and speed limits of the

~

Velocity also provide a physical datum used to define a home
Maximum position. A rotary stage typically has only one switch, which is
Velocity (v) used to provide a reference point or home position in order to

improve the accuracy of the stage. Movement is allowed right

Acceleration (Slope) A
(Stope) through the switch.

~

Time Datum Switch

Stage Limit Switches

Graph of a Trapezoidal Velocity Profile

N\

motor and the inertia and friction of the parts it drives. The
motion employed is described by a trapezoidal velocity profile,
reflecting the shape of the velocity vs. time graph (shown above).
This drives the stage to its destination as quickly as possible
without causing it to stall or lose steps. The stage is ramped at

J

Positive Limit Switch
(or Stop)

Negative Limit Switch

Linear Stage Rotary Stage

acceleration “A” to a maximum velocity “V.” As the destination is
approached, the stage is decelerated at “~A” so that the final

N J

TECHNOLOGY VY

Motion Control

CHAPTERS V¥

Manual Stages

Motorized Stages

Multi-Axis
Platforms

Controllers

SECTIONS V
Adjustment
Screws
Micrometers
Piezoelectric
Actuators
Motorized
Actuators

Tutorials

position is approached slowly in a controlled manner.

Home Position

Each motor in the system has an associated electronic counter,
which keeps a record of the current position in microsteps (for
stepper motors), or encoder counts (for brushed DC motors). If
the control PC is requested to report the position, the value of this
counter is converted back into motion units. When the system is
powered up, the counters in the controller are all set to zero, and
consequently, the system has no way of knowing the position of
the stage in relation to any physical datum. A datum can be
established by sending all the motors to their home positions
which are set during manufacturing; the motor is initialized by
driving the motor until the negative limit switch is reached and
then driving positively a fixed distance (zero offset). When at the
home position, the counters are reset to zero thereby establishing a
fixed datum.

Note: During a manual move, (i.c. if the motor shaft is turned by
hand) no signal is sent to the motor, the counter is not updated,
and any subsequent position reporting will be false until the motor
is returned to the home position vis the initialization procedure.

Precision Motion Control for
Research, Industrial R&D, and
High-Precision Manufacturing

-
T-Cube DC Servo Motor Controller and
Stepper-Motor Controller

These USB-interfaced compact, single-channel motor drivers are designed to operate with a variety
of DC brushed motors or stepper motors. They contain a full embedded controller and driver
circuit and can be operated with or without a PC. Featuring a compact footprint, these units offer
a fully featured motion control capability including velocity profile settings, limit switch handling,
and changes in motor speed and direction while in operation. Adjustment of settings such as
leadscrew pitch and gearbox ratio allows support for many different actuator configurations.

See Pages 552-561

\
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The Piezoelectric Actuators - Tutorial

The Piezoelectric Effect

The Piezoelectric effect is a basic material
characteristic whereby certain types of crystalline
materials expand reversibly when subjected to an
electric field.

Photograph showing
a packaged piezoelectric

actuator. This actuator
series provides up to 100 pm
of displacement and incorporates a

strain gauge displacement sensor (see page 531) )

Although the amount of expansion is usually very
small (corresponding to less than 1% strain in the
material), it can be controlled extremely precisely
by varying the strength of the electric field.
Piezoelectric materials have, for many years,
formed the basis of very high-precision actuators
capable of atomic scale resolution. In fact, the
resolution of these actuators is typically limited by
the noise and stability of the drive electronics used
to generate the electric fields, hence the noise
specifications of any potential piezoelectric
controller should be carefully evaluated against the
requirements of the application. Moreover, the
force generated by the expansion of a piezoelectric
material is typically very large, often reaching into
the range of hundreds of Newtons.

Perhaps the most useful property of these
actuators is their ability to produce high speed
repetitive motion, which is usually limited by the
mechanical system that is being driven rather than
by the piezoelectric material itself. This high-speed
response of a piezoelectric actuator is used to
considerable advantage in the NanoTrak™
control system (see page 572).

One of the drawbacks of piezoelectric materials is
that the electric field gradient needed to produce a
useful amount of expansion is quite large. To
reduce the required drive voltage, the actuator can

be constructed as a stack, consisting of many laminated layers of active material
sandwiched between electrodes.

Using this stacked design, the distance from the positive to negative electrodes can
be made very small, and a large field gradient can therefore be obtained. With this
approach, maximum displacements in the range of 10 to 50 pm are possible, with
drive voltages of around 100 V. As a comparison, using single layer bulk
piezoelectric components often requires maximium drive voltages in the range of
1000 V. Even with these high voltages a bulk piezoelectric element would typically
only provide sub-micron movement. ~

Hysteresis Open-Loop Control

Despite the very high resolution of
piezoelectric actuators, an inherent
problem is the significant amount of
hysteresis they exhibit (i.e., the
tendency of the actuator to reach

a final position that lags behind the

demand position).

Position

Piezoelectric Voltage
If a cyclical voltage is applied to the Hysteresis
actuator, the positions reached on the o
upward sweep are smaller than those
achieved on the downward sweep. If -
.. . . Real Position
position is plotted against voltage, the
graph exhibits a classic hysteresis loop

as shown in the plot, above right.

J .

4 Closed-Loop Control

Position Sensing and Feedback
Hysteresis can be eliminated by using a
position sensor and feedback loop; the

sensor measures the position, the
circuit subtracts the measured position
from the demand position to obtain a
measure of the error, and a feedback loop adjusts the voltage to the actuator until
the error is driven to zero. This servo-loop feature is standard with all of our apt™
family of piezoelectric controllers.

Demand Position j

Some piezoelectric nanopositioning actuators have position sensing, others do
not. The apt™ piezoelectric controller fully supports both types, the photograph
above shows one of our piezoelectric actuators that incorporates a strain gage
displacement sensor.

Open- and Closed-Loop Control

The result of using closed-loop control is a linear relationship between the
requested position and the actual position (see the plot entitled Closed-Loop
Control), in contrast to open loop control (see the plot entitled Open-Loop
Control).

Piezoelectric Stack Diagram N Piezoelectric System Schematic Diagram )
Expansion Open-loop Control Mg;l:;lg
<):(> Piezoelectric
Material Input
ve Voltage " Actuator
Drive Voltage
Moving
Closed-loop Control Part
-ve y
= || O T
. . . Electrodes Hoaition =
Photograph of a Piezoelectric Stack (shown right):
20 mm long with 18 pum of displacement at 150 V. r 47
q g q Real Position
Qee our complete selection of piezoelectric stacks on page 532. )
www.thorlabs.com DRLAES



Controller Selection Guide

Pages 542-582
Overviews

B T-Cube™ System
¥ Benchtop System

B Rack System

See Pages 542-551

DC Servo Controllers
B T-Cube DC Servo Motor Controller

B Benchtop Single and Multichannel DC Servo Motor Controllers
See Pages 552-555

Stepper Motor Gontrollers
B T-Cube Stepper Motor Controller
B Benchtop Single and Multichannel Stepper Motor Controllers

¥ Modular Stepper Motor Controller for Rack System

See Pages 556-561

Piezo and Strain Gauge CGontrollers

¥ T-Cube Piezo Controller

¥ T-Cube Strain Gauge Reader

B Benchtop Single and Multichannel Piezo Controllers

B Modular Piezo Controller for Rack System

See Pages 562-571

NanoTrak Autoalignment Controller
B T-Cube Autoalignment Controller
B Benchtop Single and Multichannel Autoalignment Controller

¥ Modular Autoalignment Controller for Rack Systems

See Pages 572-577

Solenoid Controller

B T-Cube Solenoid Controller
See Pages 578-579

APT Control Software Overview

B apt™ Control Software

See Pages 580-582

o
&
—
=
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Features
B Compact Size

e Standard Footprint: 2.4" x 2.4" x 1.8"
(60 mm x 60 mm x 47 mm)

* Doublewide Footprint: 4.8" x 2.4" x 1.8"
(120 mm x 60 mm x 47 mm)

Manual Interface
USB Connectivity
* apt™ Software
e Plug-and-Play

e Intuitive Graphical Interface

T-Cube Power Supply Options

® T-Cube Controller Hub

T-Cube Controller Family Overview (Page 1 of 4)

Overview

The T-Cube product line provides a compact and scalable system of
drivers that facilitate the automation of devices on optical table
setups. Specifically, the T-Cubes address the space and cable
management problems that come with device
automation as well as the compatibility issues that
often arise when dealing with the automation of
multiple devices. All the T-Cube controllers have a

manual interface and preprogrammed default
settings that allow for immediate basic control of
any compatible device upon connecting the
controller. In addition, each controller has a USB
interface through which the T-Cube can be

\ operated remotely with a computer.

General Information
Each T-Cube is shipped attached to a

removable base plate that can be easily secured
to an optical table using a 1/4"-20 (M6 x 1.0)
cap screw. One side of the T-Cube has the
electrical and optical interfaces for the device it supports,
while the opposite side has a Mini-B USB connector (USB A to
Mini-B cable included) and a power jack.

The top surface of each T-Cube has manual interface controls and readouts.

When used individually, each
T-Cube requires its own power
supply (not included with the
T-Cube) and USB connection
when remote operation is desired.
However, the T-Cube Controller
Hub provides power and USB

* Holds up to Six Standard Footprint T-Cubes
* Supports the Range of T-Cubes

* Single Cable USB Connectivity
* Single Power Cable

B ActiveX® Command Modules

* Easily Create a Custom Interface

* Supported by LabVIEW, Visual Basic, C++,
and Many Other Programming Environments

connectivity for up to six standard
footprint T-Cubes. A doublewide
footprint T-Cube occupies two
spots on the T-Cube controller
hub.

TPS001 TPS101 TPS002 TPS008 TCHO002
ITEM# PRODUCT DESCRIPTION | 15 VDC PSU SVDCPSU | +15V/5Vx2PSU | 15VDCx8PSU |  USB Hub
TLS001 Laser Source T-Cube v (4
TTC001 TEC Controller T-Cube v v
TLD001 Laser Driver T-Cube v v
TQDO001 Position Sensing T-Cube v v
TNA001 NanoTrak Auto-Alignment T-Cube v v
TPZ001 Piezo Driver T-Cube v v
TSGOO01 Strain Gauge Reader T-Cube v v
TST001 Stepper Motor Driver T-Cube v v v
TDCO001 DC Servo Motor Driver T-Cube v v v
TSCo001 Solenoid/Shutter Controller T-Cube v v (4
LEDDI1 and LEDDIA LED Driver T-Cube v v v

www.thorlabs.com DRUAES
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DC Servo Motor Driver TDC001 - See Page 552 Motorized Stages
Multi-Axis
Feat Platforms
catures

® Supports DC Brushed B Auto-Configure Function B Easy-to-Use Manual Actuators

Motors up to 12V for All Thorlabs” Z8- Controls with Velocity
® Encoder Feedback for Equipped Stages/Actuators Slider and Jog Buttons Controllers
Closed-Loop Positioning ® Fully Flexible Software SECTIONS ¥

Control Modes
T-Cube
Overview
The TDC001 T-Cube DC Driver is a compact, single-channel DC servo controller that provides manual and automated control of low- Benchtop
power (up to 15 V/2.5 W), DC-brushed servo motors equipped with encoder feedback. Although ideally suited to drive Thorlabs’ family Overview
of Z8 DC motor-equipped optomechanical products, the TDC001 offers highly flexible software settings and closed-loop tuning, making Racg vsey:lti:'\:
it compatible with a wide range of third-party DC servo motor actuators.

Stepper Motor Driver TST001 - See Page 556 Stepper
Motor
Piezo/Strain
Features Gauge
B High-Resolution ® Differential Encoder B Easy-to-Use Manual Auto-
Microstepping Feedback for Closed-Loop Controls with Velocity Alignment

® Supports 2-Phase, Bipolar, Positioning Slider and Jog Buttons
Low-Power Stepper Motors ™ Compatible with Thorlabs' Solenoid

ZST Actuators
apt Control
Software

The TST001 T-Cube Stepper Driver is a compact, single-channel controller that provides manual and automated control of small,
2-phase, low-power (up to 15 V/5 W), bipolar stepper motors. The controller incorporates a powerful DSP controller, giving this compact
unit high-resolution microstepping capability. Although ideally suited to drive Thorlabs ZST stepper motor series, the TST001 is fully
configurable, allowing it to support a wide range of third-party stepper motor actuators.

Tutorials

Piezo Driver TPZ001 - See Page 562

Features

B Drive Voltage Digital B Low-Voltage Monitor ¥ Voltage Ramp/Waveform
Display Output (SMA) Generation Capability

B Low-Voltage Driver Input B Closed-Loop Operation
(SMA) with T-Cube Strain Gauge

Reader Unit

The TPZ001 T-Cube Piezo Driver is a very compact, single-channel controller that provides manual and automated nanometer-level
motion control of Thorlabs” open-loop, piezo-actuated nanopositioning actuators and stages. The controller is capable of delivering up to
150 V of drive voltage at 7.5 mA, thereby allowing an operating bandwidth up to 1 kHz when using a piezo element with 1 pF of
capacitance. When operated together with the T-Cube Strain Gauge Reader (TSG001), high-precision, closed-loop operation is possible
using our line of feedback-equipped piezo actuators.

NanoTrak™ Auto-Alignment Controller TNA0OO1 - See Page 572

Features

B Auto-Alignment for B Integrated Si or InGaAs B Operating Mode Select via
Optimum Coupling Photodiode with FC/PC Top Panel Buttons
Efficiency Fiber Connector ® Operates with TPZ001

B Power Range and Signal T-Cube Piezo Controllers
Level LED Displays

The TNA001 NanoTrak Auto-Alignment Controller generates the feedback required to position an optical element in two dimensions for
the highest possible optical power throughput. The advanced algorithms used in this standard footprint T-Cube, make it ideal for low-
volume assembly, characterization, and mapping applications. Since the TNAOO!1 only provides the piezo position demand voltage outputs,
the TPZ001 piezo controllers are required to drive the piezo actuators of the beam steering element or stage of the system being aligned.

DRLAES www.thorlabs.com
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BEE——— ]
T-Cube Controller Family Overview (Page 3 of 4)

Solenoid/Shutter Controller TSC001 - See Page 578

Features
B Operating Modes, Manually Selectable
¢ Manual: User-Controlled On/Off
e Single: DSP Programmed On/Off
e Auto: DSP Programmed On/Off Cycle
e Triggered: Externally Triggered On/Off

m Safety Interlock Input
B Removable On/Off Key
B Controlled Device State Indicator

The TSC001 T-Cube Solenoid Controller can be used to control 15 V solenoid-actuated devices like the SHO5 shutter (see page 316).
The solenoid controller applies a potential of 10 V across the solenoid to hold the solenoid-actuated device in place and provides a 15 V
pulse to switch the state of the device.

Strain Gauge Reader TSG001 - See Page 564

Features

B Nanometer-Level Position Resolution with
Thorlabs’ Actuators

B Strain Gauge AC Bridge Signal Input
B Five-Digit Position Digital Display

B Closed-Loop Operation with T-Cube

Piezo Driver
B Position, Force, or Voltage Readout

The TSGO001 T-Cube Strain Gauge Reader is a single-channel reader designed to measure, condition (rectify and filter), and display the
feedback signal derived from AC bridge strain gauge systems. The unit is compatible with Thorlabs’ strain gauge-equipped piezo stacks,
actuators, stages, and force sensors. In addition, closed-loop control of a piezo element with a strain gauge can be achieved using the
TSGO001 in combination with a TPZ001 T-Cube piezo controller.

Position Sensing Reader TQD001 - See Page 1297

Features

B Digital Position Reading System for our
Quadrant and Lateral Effect Detectors

B Closed-Loop Mode for Auto Alignment

B Open-Loop Mode for Position

Measurement
B Loop Mode Select Using Top Panel Button
B LED Cross Hairs Position Indication Display

The TQDO001 T-Cube Postition Sensing Reader interfaces with PDQ80A and PDQ30C Quadrant Detector sensors or a PDP90A Lateral
Effect Sensor. The TQDOO01 can either be used to measure the position of the beam on the sensor or to generate a signal that can be used
as the feedback input for an automated beam steering element. The signal generated can be used to steer the beam to the center of the
position sensor.

Laser Source Controller TLS001 - See Page 1059

Features

B FC/PC Optical Output

B 635 or 1550 nm Wavelenghs Available
B Five-Digit Digital Display

B Extended Modulation Input
B Interlock Safety Circuit
B Removeable On/Off Key

The TLS001 T-Cube laser sources are stand-alone modules that combine a pigtailed laser diode and laser diode driver into one compact
package. The pigtail is a single mode fiber that is cleaved at an 8° angle on the laser diode end in order to minimize intensity noise. The
other end of the pigtail connects to an FC/PC mating connector on the TLS001 housing. The T-Cube laser source is available in two
versions: the TLS001-635 emits light at 635 nm and the TLS001-1550 emits light at 1550 nm. The TLS001 unit has a doublewide
footprint and will take up two ports when used with the TCH002 T-Cube hub.

www.thorlabs.com DRLAES
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Laser Diode Controller TLD0O1 - See Page 1182 Motorized Stages
Multi-Axis
Platforms
Features

B Constant Current and Constant B Removable On/Off Key Actuators
Power Modes B External Modulation Input Controllers

® Enable Laser Button B Compatible with TTC001 T-Cube TEC
B Five-Digit Digital Display Controller SECTIONS V

T-Cube

B Safety Interlock Input
Overview

The TLDO0O01 T-Cube is a full-featured, compact, stand-alone laser diode and LED controller for use with devices that have a compliance %?,:ﬂ,‘it:x
voltage of 10 V or less. The output connector is a 9-pin D-type connector that is compatible with Thorlabs’ entire line of laser diode Rack System
mounts (see page 1215). The TLDO0O1 unit is double the width of the standard T-Cube footprint. As a result, the TLD001 will take up Overview
two ports when used with the T-Cube hub.
TEC Controller TTC001 - See Page 1187 Stepper
Motor
Piezo/Strain
Features Gauge
B Microcontroller-Based PID Temperature ¥ Five-Digit Digital Display Auto-
Control B Temperature and Current Limit Setpoints Alignment
¥ 4 W Output Drive Power ® Compatible with TLD001 T-Cube Laser Driver Solenoid
B Operates with Thermistor and IC Temperature
Sensor apt Control
Software
The TTC001 T-Cube TEC Controller is designed to monitor and precisely control the temperature of small thermally sensitive Tutorials

components like laser diodes and CCD arrays. The unit is capable of supplying a maximum current of +1 A (4 W max) to a Peldier effect
thermoelectric heater/cooler or a resistive heating cartridge while simultaneously monitoring the signal from a standard thermistor or IC
temperature sensor in order to provide closed-loop temperature regulation.

LED Controller LEDD1 and LEDD1A - See Page 1104

Features

B Operating Modes: ¥ Adjustable Output Intensity
* Constant Current ¥ External Modulation Input
¢ Pulsed

The LEDD1 and LEDD1A T-Cube Controller are compact, variable-output power supplies intended to
power LEDs. The controllers have a standard T-Cube footprint and are shipped with a cable that has a
connector compatible with the LEDD1 and the LEDD1A on one end and bare wires that can be attached
to the LED or LED socket on the other end. In addition, all of the mounted LEDs sold by Thorlabs can
be plugged directly into the LEDD1.

Vversions

Laser Diodes Benchtop Current Controller
See Page 1032 See Page 1178

g For the convenience of our customers,
[ ‘ Thorlabs offers an extensive collection
® of laser diodes from a number of

manufacturers. We've recognized that
discrete laser diodes in small volume are difficult to

Thorlabs offers a large number of laser diodes and TEC
Controllers in an effort to meet nearly every requirement that
might arrise as our customers work to integrate laser diode devices
into their optical systems. From Benchtop Controllers to OEM
Modules, you'll find driver designs to meet your needs. Please see
the selection guide presented on page 1032 of our laser diodes
section of the catalog

obtain; hence, we are committed to act as a
stocking reseller of these devices.

¥ 5.6 mm and @9 mm Packages ¥ Drive Currents from 20 mA to 4 A Available
B Wavelengths from 405 nm to 1550 nm ® Compatible with All Laser Diode Polarities
= Output Powers up to 1 W # Constant Current and Constant Power Modes

\.
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TCH002

All T-Cubes Sold Separately

Versatile Positioning Controller Hub

D —— |
T-Cube™ apt™ USB Controller Hub (Page 1 of 2)

Do More in Less Space with the T-Cube™ Controller Hub

The TCH002 T-Cube Controller Hub is designed to significantly reduce the number of
cables required to automate multiple devices and to support large scale implementation of
the T-Cube family of device drivers. The power and USB connectivity for each T-Cube is
provided by the hub, which eliminates the need for each T-Cube to have individual power

and USB cables.

In addition, the T-Cube controller hub provides a compact mounting surface for up to six
standard or three doublewide footprint T-Cubes. The hub itself can be secured to an optical
table either horizontally or vertically using the AP90 bracket (see page 111). Each hub must
be connected to its own power supply (included). Furthermore, the fully compliant,

powered USB 2.0 circuit in each hub
allows multiple hubs to be connected in
series so that only a single USB cable
needs to be connected to the controlling
PC when computer control of the T-
Cubes is desired.

The T-Cube™ Controller Hub is
contained in a slim base-plate type
carrier with electrical connections
located on the upper surface that accepts
up to six T-Cubes.

The Controller Hub contains a fully
USB 2.0 compliant hub and provides all
communications and power distribution
for up to six T-Cubes using only a single
power connection.

Mix and match any combination of
T-Cube™ Controllers to build your
own custom, multichannel driver
arrangement in an extremely compact
footprint.

Shown with Five Standard Size T-Cubes

Features
® Compact USB 2.0 Platform

B Provides Power and USB Connectivity
to T-Cubes

B Compatible with All T-Cubes
B Horizontal or Vertical Mounting
to Optical Tables

® Reduced Cable Management —
Single USB Communication and
Power Cable

® USB Input/Output for Connecting
Multiple Controller Hubs Together
B Six T-Cube Ports
B Standard Footprint T-Cubes
Require One Port

® Doublewide Footprint T-Cubes
Require Two Ports

www.thorlabs.com
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T-Cube™ apt™ USB Controller Hub (Page 2 of 2) Manual Stages
The controller hub circuitry provides a number of internal, flexible, f \ Motorized Stages
digital and analog interconnect lines for deterministic multi-cube Speciﬁcations Malt-Axis
synchronizeq operatio.n. This feature is particularly advantageous ® USB Hub: Fully USB2.0 Compliant Platforms
when operating the Piezo Controller (TPZ001 — page 562) and B Enclosure: Rigid, Slim-Profile Baseplate Construction Actuat
Strain Gauge Reader (TSG001 — page 564) T-Cubes together on a ® T-Cube™ Bays: Six GEENE
contrc')ller hub. Similarly, the NanoTrak™ controller (page' 572) ¥ Table Mounting Controllers
and piezo controllers (page 562) can be operated together in closed- « Orientation: Horizontal, Edge, or Vertical Using
loop mode on the hub to facilitate auto-alignment applications. Thorlabs’ AP90 Brackets SECTIONS ¥
They can be configured to operate as a coupled pair allowing * Universal Metric (M6 x 1.0) or Imperial (1/4"-20) ovT-Cl_lbe
closed-loop control of the wide number of piezo actuators available Design erview
from Thorlabs. The controller hub also provides a rigid mechanical ¥ Input Power Requirements %?l';i\il‘it:vlv)l
mounting platform for carrying the T-Cubes. * 100 - 250 VAC, 47 - 63 Hz : Rack System
Imperial and metric mounting holes incorporated into the hub - 11_1408‘1;'11)% ;) 31191'1'e)1(1%1(§1;s" (WxD xH): i Overview
allow for a variety of mounting orientations. In this way, the (376.5 mm x 86 mm x 21.50 mm) Ii DC Servo
controller hub can be mounted flat to the table surface (much like = Weight: 20 0z (575 g) !
the individual T-Cubes), edge mounted, or vertically mounted to Stﬁng:
allow vertical stacking of up to 6 T-Cube™ controllers, thereby - =
. . . . N\ Piezo/Strain
reducing the optical table footprint to an absolute minimum. One Gauge
AP90 Right-Angle Bracket is needed to mount the hub vertically or Auto-
two brackets are needed to edge mount. Alignment
Solenoid
aam : ' d apt Control
Vertical and Edge Mounting Brackets for the T-Cube : S oftiae

Controller Hub
Tutorials

B Rigid One-Piece Construction

B Parallel and Perpendicular to within 0.002" (0.05 mm) AP90

Right-Angle Mounting Brackets
Front and Back Shown
\ T-Cube Hub Sold Separately
0.85" _ L
(21.5 mm)
14.82"
(376.5 mm)
L 185" |
(47.0 mm) L _
(GID)
|l [0 e o
3.39
(86 mm) ) bt
(sazgfjrrm) @ O [ . ® || 1170 mm)
L ®
[| boF Gl
(e I
, 016" ||
2.36
F(60.0mm)~ (4.0 mm)
] [
Q@eoeoee00000 ©@eoeoee00000
000000 000000
g OODOOUOOO {il Eoioi OUDDDOODD
— )] o al
f ® ®
o—
\ Please refer to our website for complete models and drawings. /

TCHO002 $ 726.90 £ 504.00 € (645,40 ¥ 6,138.00 T-Cube™ Controller Hub and Power Supply Unit
AP90 $ 74.20 £ 5150 e 65,90 ¥ 626.60 Precision Right-Angle Plate
AP90/M $ 74.20 £ 51.50 € 65,90 ¥ 626.60 Precision Right-Angle Plate, Metric

DRLUAES www.thorlabs.com
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Benchtop Controller Family Overview (Page 1 of 2)

The apt™ benchtop series includes a Piezoelectric Controller, NanoTrak™ Auto-alignment Controller, DC Servo Motor Controller,
and Stepper Motor Controller. Each of the electronic controllers is designed to be flexible and easy to use. Plug-and-play software and
USB connections allow fast, out-of-the-box setup and configuration. The GUI is simple, intuitive, and easy to use; once the unit is
connected and powered up, the operator will have immediate control of the equipment.

The apt benchtop motion control systems are designed to meet the performance requirements for a wide range of applications. The apt
benchtop controller, together with Thorlabs’ wide range of precision mechanical stages and actuators, is suitable for multi-axis positioning
and alignment needs, inlcuding those frequently necessary when testing or processing semiconductors, operating micro-electrical
mechanical systems, or working in the fiber optics, high-resolution microscopy, or nanotechnology fields.

The apt benchtop controllers have been designed around the latest digital and analog electronics technologies. Each controller combines
high-speed, digital signal processors (DSP), with low noise analog electronics and ActiveX® software technology for flexible one-, two-, or
three-channel control. In alignment applications, it is often crucial that timing of motion control is guaranteed (e.g., in scan and
acquisition operations). The embedded DSP is responsible for ensuring this deterministic operation on a per channel basis.

Single and Three Channel Piezoelectric Controllers - See Page 566

High Drive Power of 75 V, 500 mA Continuous |

||
B Closed-Loop PID Position via Strain Gauge Feedback L
¥ Quiet, High-Resolution Position Control
B Voltage Ramp/Waveform Generation Capability

(for Scanning)
¥ High Bandwidth (10 kHz) Piezo Positioning (Open Loop) BPC203
® Optional Handset Controller (PHS101, See Page 659)

BPC201
S: 41000001; V1.07(1.0.1)
o
c ﬂ The apt™ system piezoelectric controller incorporates the latest high-speed digital
e e 8 signal processing technology and low-noise analog electronics to provide up to three
| = o M high-voltage (0 - 75 V) output channels. It has been designed to drive a wide range of
T - Thorlabs piezo-driven stages and actuators at high bandwidths.
_ The controller is available in one-channel (BPC201) and three-channel
o (BPC203) versions.
Ll wert oaave @ Eror |Sattings.

One-, Two-, and Three-Channel Stepper Motor Controllers - See Page 558

B Supports 2-Phase Bipolar Steppers up to 50 W

B Easy Software Configuration for all
Thorlabs Stages
B Motor Control I/O Port (Jogging, Interlocks)
B High-Resolution Microstepping Control
(For Very Fine Positioning Applications)
B Stable and Predictable Speed Control -
(for Velocity-Sensitive Applications) . BSC101
® User I/O Port for External Equipment Control ‘

The apt™ system stepper motor controllers use the latest high-speed digital
signal processors (DSP) to ensure accurate positioning and velocity control
of the connected stepper motor. It is compatible with the complete family
of Thorlabs stepper-motor-equipped, high-precision motion control
products (DVR Series, see page 527). It is available in one-channel
(BSC101), two-channel (BSC102), and three-channel (BSC103) versions.

www.thorlabs.com DRLAES
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Benchtop Controller Family Overview (Page 2 of 2)

One-, Two-, and Three-Channel DC Servo Motor Controllers - See Page 554

® Supports Wide Range of Brushed DC Servo Motors up to 50 W
B High Motor Speeds and Torques

¥ Encoder Feedback for Closed-Loop Velocity and Position Control
® Motor Control I/O Port, Jogging, Interlocks, Safety Stop

B User I/O Port for Third-Party Equipment Control ¥

BDC103
BDC101
(- RV |
-— e , . , -
- A EE The BDC series of DC Servo Motor Controllers are ideal for motion control applications
B S v S requiring high-speed (up to 100 mm/s), high-load (>10 kg), and high resolution (<1 pm)
H e . capabilities. These controllers have been designed to operate optimally with the DRV414
et @ i, @ Pt DC servo actuator (page 536).
— They are available in one-channel (BDC101), two-channel (BDC102), and three-channel
THoRL Lo @ atm @ b |setings, | (BDC103) versions.

NanoTrak™ Autoalignment Controller - See Page 574

¥ Tracking Feature Maintains Optimum Throughput Indefinitely

¥ Advanced Dark Search Algorithms for First-Light Detection
with Motorized Fiber Launch, See Pages 576-577

B Two Piezo-Actuator Output Channels Provide Closed-Loop Feedback

B InGaAs or Si Detector, plus External Inputs
(EC/PC for Optical and BNC for Voltage)

The apt™ system NanoTrak™ controller combines an active-
feedback optical alignment system and a two-channel piezoelectric
controller within a single space-saving unit.

Although used primarily for aligning optical fibers and integrated
optical devices, the enhanced NanoTrak can also be used for
simplifying and automating tasks such as waveguide characterization
and fiber pigtailing when combined with the range of piezo-actuated
multi-axis flexure stages such as the

MAX 300 series (see page 470).
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Motorized Linear Translation Stage

Thorlabs offers a large range of motorized translation stages with DC servo,
stepper motor, and piezo actuator options. Many of these stages can be

O F T H E stacked to create two- and three-axis assemblies.

B Travel Ranges up to 12"
B One-, Two-, and Three-Axis Assemblies

¥ Small and Large

. Platforms Available
For More Details,

See Pages 441-459 MT1-z8

DRLAES www.thorlabs.com
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apt™ Modular Rack System (Page 1 of 2)

The apt™ modular rack system is a sophisticated, 4
self-contained, expandable, motion control platform for
applications with a large number of channels. This new system
deploys the same advanced high-speed, digital signal processing
(DSP) technology and low-noise analog circuitry pioneered in the
apt™ benchtop controllers. It also provides a highly functional
12-channel platform within the footprint of a 4U high, 19" wide
enclosure. With a unified power supply and a single node USB

communications interface, the apt™ rack system is easily
incorporated into larger custom applications. Module
functionallity is identical to the corresponding apt™ benchtop
and T-Cube™ controllers, allowing a common software solution
and learning curve for both benchtop and rack-based apt™
controllers. Multiple user development environments are
supported (e.g., Visual Basic, LabVIEW™, HP VEE, C++,
MATLAB, and .NET). -

MMR601

Building Larger Scale Systems
The two-channel apt™ stepper motor (see page 560), piezoelectric actuator driver (see e )
page 570), and NanoTrak™ controllers (see page 576) all have functionally identical
benchtop and rack-module equivalents. The unrestricted configuration flexibility offered
by the apt™ rack-based products allows any combination of modules to be fitted for
specific nanopositioning and alignment applications. For example, a system configured
to operate our MAX606 (see page 443) nanopositioning stage that has six stepper
motors and six piezoelectric actuators with displacement sensors, would require 12
channels of motion control. Using three stepper motor modules, each with two

channels, the motor control necessary can be provided; using two piezoelectric
controller modules and one NanoTrak™ controller module would power all 6 of the
piezoelectric actuators while also taking advantage of the position sensors. Additionally,
the NanoTrak™ module would provide the full range of features offered by a fully Stepper Motor Driver
operational auto-alignment system. All this functionality fits into the rack chassis that \_ See Page 560 Y,
measures just 4U in height.

PC Controller

USB Modules

Typical > apt™ Modular Rack I:I I:I "Two-Channel Piezo Driver
See Page 570 j

System

Architecture
= apt™ Modular Rack I |

> apt™ModularRack | [ [ 1]

Engineered for Ease of Use

The rack system architecture, hardware, and software has been engineered to provide
an efficient solution for complex, high-channel-count nanopositioning applications.
Whether these applications are found in a modern high-volume optoelectronic
component manufacturing facility or in a leading R&D facility, the MMRG01 or
MMRG02 system is easy to implement and can be adapted to rapidly changing

Auto-Alignment Module
See Page 576 )

requirements. \_

www.thorlabs.com DRLAES
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apt™ Modular Rack System (Page 2 of 2)

The apt™ rack presents a clean, uncluttered front panel with six rear mounting
Features

B Supports up to 12-Channels
of Operation in a Single Chassis
Each module is equipped with an on-board digital signal processor (DSP), which ® Three Plug-In Modules:

allows processing power to be increased as modules (channels of operation) are
added. Hence, the system is able to maintain maximum operating efficiency, even

when fully loaded.

Furthermore, additional racks can be added to the USB bus as required, thus
allowing multiple, fully automated, 6-axis positioning stages to be combined into
a single unified motion control system.

bays for the plug-in modules. This arrangement greatly simplifies the cable
management issues that arise as the number of channels expands.

¢ Dual-Channel Piezoelectric
Controller with 75 V of Low-Noise
Output (see page 570)

* Dual-Channel Stepper Motor
Controller with Peak Power

of 50 W per Channel (see page 560)

¢ Dual-Channel NanoTrak™
Auto-Alignment System

The PC-based software that drives the rack system operates from the same kernel (
see page 576)

of ActiveX® multi-threaded server code used to drive the stand-alone benchtop .

. . . o B 6 Module Slots per Chassis,
controllers and includes the same collection of high-level user applications. All of Access from Rear Panel
our ActiveX® software is rigorously engineered using modern object-oriented B Advanced ActiveX®
techniques, which ensures independence of programming environment and PC Control Software Suite
compatibility with a large number of third-party development tools. See pages ® USB Plug-and-Play
580-582 for more details on the apt™ software suite. B USB Interface Allows Multiple Systems to
be Connected and Controlled via One PC

The apt™ modular rack system provides unsurpassed ease of installation and use.

=

In addition, it offers seamless third-party integration,

scalability, flexibility, and reliability.
The MMRG601 is designed to be

mounted in a standard 19"
instrument chassis. The
MMRG602 includes a
cover and is intended
for benchtop use.

MMR601
Rear Panel
Modules Sold
Separately

Specifications
¥ Standard 19" Rack, 4U High
B Power Input:

 Voltage: 85 - 264 VAC

* Frequency: 47 - 63 Hz

* Power: 800 W

* Fuse: 15 A

B Dimensions (W x D x H):
19.0"x 17.6" x 7.0"

(480 mm x 448 mm x 183 mm)
B Weight: 35.2 1bs (16 kg)

- J

wgw:!mﬂ“

Bjconie Wiy W] o i 5] Gt
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MMRG601 $ 3,579.00 £ 2,481.00 € 3.177,50 ¥ 30,222.00 apt™ Modular Rack for 19" Instrument Chassis
MMRG602 $ 3,705.00 £ 2,568.50 € 3.289,50 ¥ 31,286.00 Benchtop apt™ Modular Rack with Cover
DRILAES www.thorlabs.com
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Manual Stages T-Cube™ DC Servo Motor Controller (Page 1 of 2)
Motorized Stages
Multi-Axis
Platforms Features

B USB Plug-and-Play Allows Easy Multi-Axis Expansion
Actuators

B Full apt™ Software Control Suite Supplied

® Differential Encoder Feedback for
Closed-Loop Positioning

® Auto-Configure Function for all Thorlabs
78 DC Servo Motors

B Easy-to-Use Manual Controls with Velocity Slider
and Jog Buttons

Controllers

¥ SECTIONS
T-Cube
Overview

Benchtop
Overview

Rack System
Overview

B Extensive ActiveX® Programming Interfaces

B Fully Software Integrated with Other apt™
Family Controllers

ﬂ:t':,':er TDCO001
Piezo/Strain Compact Housing 4 . ) R
Gauge Specifications
Auto- ¥ Motor Drive Connector (15-Way D-Type):
Alignment The TDCO001 T-Cube™ USB DC Servo Motor Driver is a * Motor Drive Outputs
Solenoid compact, single-channel controller for easy manual and automatic * Quadrature Encoder (QEP) Input (Single Ended)
control of DC servo motors. This driver has been designed to * Forward, Reverse Limit Switch Inputs
gg:t?v::;MI operate with a variety of low-powered, DC-brushed motors (up to (+ Common Return)
15 V/2.5 W operation) equipped with encoder feedback. The * 5V Encoder Supply
Tutorials TDCO001 has been optimized for out-of-the-box operation with ¥ Front Panel Controls:
Thorlabs' range of Z8 DC motor-equipped optomechanical * Potentiometer Slider: 4-Speed Bidirectional

Velocity Control
* Dual Buttons Forward/Reverse Jogging or Position Presets

Motor Drive Voltage: +10 V to £12V
Depending on Motor (Load)

Motor Drive Current: 150 mA (Cont), >250 mA (peak)
Motor Drive Type: 8-Bit Sign/Magnitude PWM

products (see page 534). The highly flexible software settings and
closed-loop tuning also support operation with a wide range of
third-party DC servo motors and associated stages and actuators.

USB connectivity provides easy plug-and-play, PC-controlled
operation. The TDCO001 also includes the user-friendly apt™
software, which allows the user to quickly set up complex moving Control Algorithm: Digital PID Filter (16-bit)
sequences. For example, all relevant operating parameters are set Position Feedback: Quadrature Encoder (QEP)

automatically by the software for Thorlabs' stage and actuator Input, 5 V Single Ended

products. Advanced custom motion control applications and Encoder Feedback Bandwidth: 750 kHz
sequences are also possible using the extensive ActiveX® Position Counter: 32-bit

Operating Modes: Position, Velocity

Velocity Profile: Trapezoidal

Input Power Requirements: 15 V Regulated DC,

programming environment.

For added convenience, multiple units can be connected to a single

PC via standard USB hub technology or by using the T-Cube™

Controller Hub (TCHO002) for multi-axis motion control - f)O 0 m/ &.(Peak) D x H): 237" x 237" x 1.87"
. . imensions (W x D x H): 2.37" x 2.37" x 1.
applications (see page 547 for further details). (60.3 mm x 60.3 mm x 47.5 mm)

B Weight: 5.5 oz (160 g)

-
-

SN: 83000001: V1.0.17(1.0.5) 4 ™\
Compatible Motor Specifications

Motor Type: Brushed DC Servo

Max Drive Voltage: 12 V

Peak Power: 2.5 W

Rated Current: 10 - 200 mA (Nominal)
Coil Resistance: 5 - 50 Q (Nominal)
Coil Inductance: 250 - 1500 pH

Position Control: Incremental Encoder

Resolution: Encoder Specific

www.thorlabs.com DRLAES
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T-Cube™ DC Servo Motor Controller (Page 2 of 2)

The TDC001 DC Servo Controller easily connects to one
of our Z8 DC motor actuators. Motor operations are then
controlled by the potentiometer slider and jog buttons
located on the top face of the unit. Using the top panel
slider the motor can be driven at predefined speeds in
either forward or reverse directions for velocity control.
Similarly, the jog buttons can be used to make discrete
position increments in either direction enabling precise and
repeatable positioning. For full flexibility, the supplied PC
software can be used to fully control the TDC001 and alter
both the speed response of the slider and the jogging
modes for the buttons — saving any changes to the memory
within the driver unit allowing the PC to be disconnected
once changes have been made.

-

~

Motor Connector Pin Out

Pin Description Pin Description
1 Ground 9 Not Connected
2 | Forward Limit Switch | 10 5V Encoder Supply
3 | Reverse Limit Switch | 11 Encoder Channel A
4 Not Connected 12 Not Connected
5 Motor - 13 Encoder Channel B
6 Not Connected 14 Not Connected
7 Motor + 15 Not Connected
8 Not Connected Not Connected

MOTOR

TDCO001
Connector View

TDCO001 DC Servo Driver Applications

The TDC001 DC Servo Driver T-Cube™ can be used to control our
complete range of DC motor-driven, optomechanical products, such as
the MT1-Z8 and MT3-Z8 translation stage and the PRM1Z8 rotation
stages. For 3-axis control, three DC Driver T-cubes can be used, either on
the TCHO02 controller hub (see page 547) or bolted directly to the
optical table.

Power Supply Options

Operation

Recommended Power Supply
TPS001 or TPS008
TCHO002

Stand-Alone or Single-Channel Operation

System or Multichannel Operation

( USB Interface

P - e

Ve controier —

MOVELIoG

VELOCITY

2.36" 2.10"
(60.0 mm) (53.0 mm)
(o) | [
3.66" ®
(93.0 mm) 3.07"
(78.0 mm) o
2.36"
(60.0 mm) ®
lo0o) |
()
0.25" __| L
Please refer to our website for complete models and drawings. (6.4 mm)

TDCO001 $  595.00 £ 41250 € 528,30 ¥ 5,024.20 T-Cube™ Single Channel USB DC Servo Controller/Driver
TPS001 $ 25.00 £ 1740 € 22,20 ¥ 211.20 15 V Power Supply Unit for a Single T-Cube
TPS008 $  175.00 £ 12140 € 155,40 ¥ 1,477.80 15 V Power Supply Unit for up to 8 T-Cubes
TCHO002 $ 726.90 £ 504.00 € 645,40 ¥ 6,138.00 T-Cube™ Controller Hub and Power Supply Unit

1/4"-80 Thread Fitting  3/8" Barrel Fitting

( )
New Z8 Actuators - See Page 534

M 0.24" (6 m) of Travel
B Maximum Speed of 3 mm/s

Our new Z8 Series of Motorized Actuators are designed specifically for use with optical
positioning devices such as mirror mounts and stages. Compared to their Z7 predecessors,
the Z8's offer commercial limit switches for overdrive protection and accurate home
positioning, higher torque, a 7-fold increase in velocity, and increased encoder precision. )

B Minimum Resolution of ~29 nm

B Compact 12 VDC Servo Motor

www.thorlabs.com
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SN: 43000001: V1.0.17(1.0.1)

Features

Supports Wide Range of Brushed
DC Servo Motors up to 50 W

One-, Two-, or Three-Channel
Models Available

High Motor Speeds and Torques

Encoder Feedback for Closed-Loop
Velocity and Position Control

Motor Control 1/0 Port, Jogging,
Interlocks, Safety Stop

User 1/0 Port
ActiveX® Software Graphical Panels

Fully Supported by the apt™
Software Control Suite
Seamless Integration with all
apt™ Family Controllers

See pages 580-582

for more information on

the apt™ software included
with the BDC Series Controllers.

T ==

The BDC Series DC Servo Motor Controllers are ideal for motion control applications
requiring high-speed (up to 100 mm/s), high-load (>10 kg), and high-resolution

(<1 pm) capability. One-, two-, and three-channel models are available, all capable of
driving larger framed DC brushed motors up to 50 W and equipped with encoder
feedback. The BDC servo controllers have been engineered to provide a seamless
alternative to our BSC series stepper controllers particularly where high-speed,
closed-loop operation is important. These DC drivers are especially suitable for use

with our high-load and high-speed DRV414 50 mm actuator found on page 536.

We have ensured that the software interfaces to the BDC series are highly integrated with
all other apt™ family controllers, providing easy system integration and reduced learning
time. These units are backed up by the fully featured apt™ suite of PC software tools for
immediate and easy out-of-the-box configuration and usage.

A wide range of brushed DC servo motors and associated actuators are available, each
with its own operational specifications. For this reason, the apt™ DC servo controllers

Graphical Interface showing the current position of

the motor connected to the controller.

-

&

Compatible Motors

\

DC Brushed Motors

Max Drive Voltage: 48 V

Peak Power: 50 W

Average Power: 25 W Maximum
Resolution: Encoder Specific,

Nominal Encoder (500 - 2000 Line)
Coil Resistance: 0.1 - 200 Q

Coil Inductance (Nominal):
1-15mH

Rated Phase Currents (Nominal):
100mAtolA

J

are fully configurable (parameterized) to support different motor/actuator combinations. Key settings such as PID control loop values,
minimum and maximum stage positions, leadscrew pitch, and limit switch configuration are exposed through the supplied apt™ software.
Moreover, relative and absolute motion can be initiated with move profiles set using velocity profile parameters. Homing sequences for
establishing a zero datum are also fully configurable for a particular stage or actuator. For simplicity of operation, the apt™ software
incorporates pre-configured settings for each Thorlabs' stage and actuator including the DRV414 actuator.

www.thorlabs.com
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All key parameters can be adjusted through direct ~ ) Motorized Stages
. . . . . DRV414
interaction with the graphical software panels supplied. y: .

K L. otor Driven Actuators Multi-Axis
However, for custom motion control applications, all See Page 536 Platforms
controller settings and commands are also accessible
through the ActiveX® programming libraries. These Actuators

programming libraries are very comprehensive,
providing hundreds of functions and
parameters that can be accessed
from user-written programs.
They are language
independent in nature
and consequently are

Controllers

SECTIONS V
T-Cube
Overview

BDC101 Benchtop
DC Motor Controller Overview
_/

Actuator and Controller
Sold Separately

-

supported by a large variety of programming - ~N Racgvsey;ti:m
environments that are ActiveX® compliant. These M .
otor Drive
include LabVIEW™, Visual Basic, C++, Matlab, and Connector Pin Out Control 1/0 Con‘}eaor
HPVEE. See pages 580-582 for a full description of the External Control Pin Out Stepper
apt™ system software. Motor
Piezo/Strain
. . Gauge
Specifications ‘ »
. . Pin  Description Auto-
¥ Drive Connector: 15-Pin D-Type Female 1 Encoder A +ve Pin  Description Return Alignment
(Drive Outputs, QEP Inputs, Limit 2 EncoderA-ve 1 User 5V1/0 9
Switch Input) 3 Encoder B +ve 2 Jog Forwards* 9 Solenoid
. 4 Encoder B -ve 3 Safety Stop 9
] Motor40ut})ut Povlge:l.( M 5V User 2 Tigger In (TTL) - apt Control
Up to 48 V/50 W(Peak) 6 Wall Sensor 2 (Future Use) 5 Brake Out - Software
B Qutput Type: 10-bit Sign/Magnitude PWM 7 Power Ground/Earth 6 RS232TX (Future Use) -
. ) e . 8 Motor Phase A 7 User In (TTL) - Tutorials
B Operating Mo'des. Pos{tl.on, Veloc{ty 9 W lmitStwitch §  KeyedPin -
¥ Control Algorithm: Digital PID Filter, 10 CCW Limit Switch 9 Userov -
(16 Bir) 1 0V User 10 Jog Backwards* 9
. . . 12 Wall Sensor 1 (Future Use) n Analog In (Future Use)** 9
" Vd("‘:_lty Profile: Trap ejZOldal 13 Wall Sensor 3 (Future Use) 12 Trigger Out (TTL) 4
B Position Count: 32-Bit 14 Motor Phase C 13 Channel Enable -
B Position Feedback: Incremental Encoder - 15 MotorPhase B 14 RS-232RX (Future Use) 6
Differential QEP Inputs \_ J 15 UserOut (Open Collecter) 9

B Encoder Feedback Bandwidth:
500,000 Counts/Second

B Motor Speeds: Up to 6000 RPM
(for 4096 Count Encoder )

® Encoder Supply: 5V

B User Control Connector: 15-Pin D-Type
Female (Jog Inputs, Enable Interlock,
RS-232, Trigger In/Out (TTL), Brake Out,
Safety Stop,User Digital I/O, 0 to 10 V
Analog Input)

Input Power Requirements
¥ Volts: 85 to 264 VAC

B Power:
BDC102, BDC103: 200 W
BDC101: 100 W

B Fuse: 3.15 A
B Dimensions:

BDCI101: 6.0" x 9.6" x 4.1"
(152 mm x 244 mm x 104 mm)
BDC102, BDC103: 9.5" x 14.2" x 5.2"
(240 mm x 360 mm x 133 mm)

B Weight:
BDC101: 7 Ibs (3.18kg)
BDC102, BDC103: 14.75 Ibs (6.7 kg)

* Jog inputs must be short circuit to User 0V
(pin 9) in order to function.
** Analog Inis0to 10V wrt 0V (pin 9)

\ (For future use). j

LNR50VK3
(3-Axis Stage with BDC103 Controller, See Page 452)

N

BDC101 $ 1,285.00 £ 890.80 € 1.140,90 ¥ 10,851.00 Single-Channel DC Servo Motor Controller
BDC102 $  2,095.00 £ 1,452.50 € 1.860,00 ¥ 17,691.00 Two-Channel DC Servo Motor Controller
BDC103 $  2,670.00 £ 1,851.00 € 2.370,50 ¥ 22,546.00 Three-Channel DC Servo Motor Controller

DRLUAES www.thorlabs.com
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T-Cube™ Stepper Motor Controller (Page 1 of 2)

The T-Cube™ USB apt™ Stepper Motor Controller (TST001)
is a very compact, single channel controller for easy manual and
automated control of small, 2-phase, bipolar stepper motors. This
driver has been designed to operate with a variety of low-power
motors (up to 15 V/5 W operation). Although targeted at low-
power operations, this product offers full control features with a
highly flexible and powerful DSP controller providing a unique
high resolution microstepping capability in a compact unit. The
TSTO001 is optimized for out-of-the-box operation with the

Features

B High-Resolution Microstepping

B Supports 2-Phase, Bipolar, Low-Power Stepper Motors
B Compact Footprint

® Auto-Configure Function for Thorlabs' ZST Actuators
® USB Plug-and-Play PC-Controlled Operation

B Easy-to-Use Manual Controls with Velocity Slider and
Jog Buttons

B Full Software Control Suite Supplied
B Extensive ActiveX® Programming Interfaces

B Software Integrated with Other apt™
Family Controllers

Thorlabs range of ZST mini stepper motor actuators

(see page 535); however, its highly flexible parameterization also
supports operation with a wide range of third party stepper motors
and associated stages and actuators.

USB connectivity provides easy plug-and-play PC controlled
operation. Multiple units can be connected to a single PC via
standard USB technology or by using the T-Cube™ Controller
Hub (TCHO002) for multi-axis motion control applications

(see page 547).

~

Specifications
B Motor Drive Connector
(15-Way, High-Density D-Type Female):
* Phase A and B Drive Outputs
* Differential Quadrature Encoder (QEP) A and B Inputs
* Forward, Reverse Limit Switch Inputs
* 5V Encoder Supply
H Stepping:
* 128 Microsteps per Full Step
* 3,072 Microsteps per Rev (for Our ZST Series )
¥ Front Panel Controls:
¢ Potentiometer Slider
* Bidirectional Velocity Control
¢ Dual Buttons
e Forward/Reverse Jogging or Position Presets
¥ Motor Drive Voltage: 15 V Max
B Motor Drive Current: 500 mA (Peak)
B Motor Drive Type: 10-Bit Sign/Magnitude PWM
® Control Algorithm: Open-Loop Microstepping
B Position Counter: 32-Bit
B Operating Modes: Position, Velocity
B Velocity Profile: Trapezoidal
B Input Power Requirements:
15 V Regulated DC, 500 mA (Peak)
B Housing Dimensions (W x D x H):
2.36" x 2.36" x 1.85"
(60.3 mm x 60.3 mm x 47.5 mm)

éa )

B Weight: 3.5 oz (100 g)

N\

‘ 2.36" 210"
(60.0 mm) (53.0 mm)
| (0o | |
3.66" ®
(93.0 mm) 3.07"
(78.0 mm) o
2.36"
(60.0 mm) ®
X9) |
(G
0.25" __| L
\Please refer to our website for complete models and drawings. (6.4 mm) J

www.thorlabs.com

DRLAES



TECHNOLOGY Vv

Motion Control

EE——————— CHAPTERS V

T-Cube™ Stepper Motor Controller (Page 2 of 2) Manual Stages

TST001 Stepper Motor Driver Applications 4 . N\ Motorized Stages

The TST001 Stepper Motor Driver T-Cube™ can be used to control our Recommended MOto.r Requlrements Multi-Axis

lower-power, stepper-motor-driven optomechanical products, such as the ® Motor Type: 2-Phase Bipolar Stepper Platforms

ZST series of actuators. For 3-axis control, three stepper motor driver T- " Peak Po'wer: > W Actuators
cubes can be used, either with the TCHO002 controller hub (see page 547) " Max Drive Voltage: 15 V

or simply bolted to the optical table. " Rated Phase Current: 10 - 250 mA Controllers

B Step Angles: 1.8° to 20°

B Motor Drive Mode: Current SECTIONSAY

Power Supply Options B Coil Resistance (Nominal): 5 - 20 Q T-Cube

Operation Recommended Power Supply ® Coil Inductance: 2 — 5.5 mH Overview

Stand-Alone or Single-Channel Operation TPS001 or TPS008 B Position Control: Open-Loop BO?;;?:;::\E

System or Multichannel Operation TCHO002 (Incremental Encoder Optional)

Rack System

\ j Overview

SN: 80000001: V1.0.17(1.0.1) Stepper
Motor

a4 Motor Connector Pin Out )

Piezo/Strain
- — - — Gauge
Pin Description Pin Description
1 Ground 9 Ident In Auto-
2 CCW Limit Switch | 10 +5V/ Alignment
3 CW Limit Switch " Enc A +ve
4 Phase B -ve 12 Enc A-ve Solenoid
5 Phase B +ve 13 Enc B +ve
6 Phase A -ve 14 EncB -ve apt Control
7 Phase A +ve 15 Trigger In/Chan Enable Software
8 Trigger Out Tutorials

See pages 580-582 for more information on the apt™ software
included with the TST001 Stepper Controller.

TSTO001
Rear Connector View

Power Supply not Inlcuded Please, See Page 542 for Power Supply Option Descriptions

TST001 $  595.00 £ 412,50 € 528,30 ¥ 5,024.20 T-Cube™ Single Channel USB Stepper Motor Controller/Driver
TPS001 $ 25.00 £ 17.40 € 22,20 ¥ 211.20 15 V Power Supply Unit for a Single T-Cube

‘TPS008 $  175.00 £ 121.40 € 155,40 ¥ 1,477.80 15 V Power Supply Unit for up to 8 T-Cubes

TCHO002 $ 726.90 £ 504.00 € (645,40 ¥ 6,138.00 T-Cube™ Controller Hub and Power Supply Unit

7

Our ZST actuators provide smooth, precise, linear motion control in a
compact package. Powered by a small-diameter, dual-phase stepper motor,
these actuators operate at speeds up to 0.5 mm/s and are capable of
moving loads of up to 12 Ibs. Mounting options include a high-tolerance
20.375" mounting barrel for fastening into any application compatible
with our precision micrometer heads, including our popular PT1
translation stages. A 1/4"-80 threaded barrel is also offered for use with
any standard manual mirror mount using 1/4"-80 threads.

See Page 535

J
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B
Benchtop Stepper Motor Controllers (Page 1 of 2)

Features

B One-, Two-, and Three-Channel
Models Available

B Supports 2-Phase Bipolar Steppers
up to 50 W

B Differential Encoder Feedback (QEP)
Inputs for Closed-Loop Positioning

B USB Plug-and-Play Plus
Multi-Axis Expansion

B Motor Control I/O Port
(Jogging, Interlocks)

B Full Software GUI Control Suite

B High-Resolution Microstepping
Control (For Very Fine Positioning

Applications)
B Stable and Predictable Low-Speed
BSC101 _ \ Operation (For Velocity-Sensitive
50W Drive Compatible Applications)
! \ Single-Channel Model B ActiveX® Programming Interfaces

B Seamless Software Integration with
apt™ Family

The BSC series apt™ stepper motor controllers are designed to drive larger framed

2-phase bipolar stepper motors, with and without encoder feedback. One-, two-, and

three-channel models are available. These units are capable of delivering powers up to 48 V/50 W peak (25 W average) and are compatible
with all of our stepper-driven nanopositioning actuators and stages except the ZST Series.

The controllers combine the latest high-speed digital signal processors (DSP) with low-noise analog electronics and ActiveX® software
technology for effortless one-, two-, or three-axis motion. Additional axes can be driven by connecting one or more benchtop units via a

standard USB hub. The controllers are supplied with a full suite of software support tools.

An intuitive graphical instrument panel allows immediate control and visualization of the operation of the controller. See page 580-582 for a
full description of the apt™ system software.

Driver Functionality

Stepper motors give excellent low-speed performance
and positioning stability. A wide range of 2-phase SN: 40000001: V1.0.17(1.0.3)
bipolar stepper motors and associated actuators are -

commercially available, each with its own characteristics
such as step resolution, peak phase current or voltage,
and leadscrew pitch. For this reason the apt™ stepper
unit operation is fully configurable with key settings
exposed through the associated graphical interface
panels.

Motor step resolution and leadscrew pitch can be set for
a particular motor/actuator combination, phase currents
can be limited to suitable peak powers as required, and
limit switch configuration is accommodated through a
flexible set of limit switch logic settings.

Moreover, relative and absolute motion can be initiated
with motion profiles that are set using velocity profile
parameters. Similarly, home sequences have a full set of See pages 580-582 for more information on the apt™ software included
associated parameters that can be adjusted for a particular with the BSC Series Controllers

stage or actuator. :

For simplicity of operation, the apt™ software incorporates preconfigured settings for each of our stages and actuators, while also allowing the
user to enter each parameter for use with other stepper motor driven systems. For convenience and ease of use, adjustment of many key
parameters is possible through direct interaction with the graphical panel. For example, movement to the next position can be initiated by
clicking directly on the position display and entering a new value. Note that all such settings and parameters are also accessible through the
ActiveX® programmable interfaces for automated motion control sequences.

www.thorlabs.com DRLAES
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Specifications

¥ Input/Output:
* Motor Drive Channel

(15-Pin D-Type Female)

— 2-Phase Bipolar Motor

Drive Output

— Differential Quadrature

Limit Switch Inputs
* Motor Control
(15-Pin D-Type Female)
— Jog Forward/Back
— Enable/Disable Interlock
— User Logic Outputs/Inputs
— Single-Ended Analog Input

® Compatible Motors
¢ Peak Powers: 5 - 50 W
* Average Power: 25 W

Maximum
e Step Angle Range: 20° - 1.8°
¢ Coil Resistance (Nominal):

Encoder Interface 4-15Q
— Forward, Reverse ¢ Coil Inductance (Nominal):
4-15mH

¢ Rated Phase Currents

(Nominal):

100 mA -1A

B Motor Power:

Up to 50 W (Peak)
¥ Motor Max Drive Voltage:

48V

¥ Housing Dimensions (W x D x H):
* BSC101
6"x9.6"x4.1"

(152 mm x 244 mm x 104 mm)

* BSC102, BSC103
9.5"x 14.2" x 5.2"

(240 mm x 360 mm x 133 mm)
H Input Power Requirements
* Voltage: 85 - 264 VAC

* Power:
BSC102 and BSC103: 200 W
BSC101: 100 W

e Fuse: 3.15 A
B Weight:
* BSC101

Motorized Stages

Multi-Axis
Platforms

See our full line of
motorized flexure
stages starting

on page 440.

BSC103
Three-Channel Model

Full Support for Encoder Feedback

The apt™ stepper unit also supports encoder feedback through dedicated
quadrature encoded pulse (QEP) inputs, one for each channel of operation. A built-
in algorithm can be enabled to allow the stepper system to reach and maintain an
encoded position through an iterative move sequence. Please see page 448 for details

0-10V) B Motor Speeds: Up to 600 RPM 7 Ibs (3.18 kg)
— Trigger In/Out (for 200 Full Step Motor) . « BSC102, BSC103
B Resolution B Encoder Feedback Bandwidth: 14.75 Ibs (6.7 kg)
* 128 Microsteps per Full Step 500,000 Counts per Seconds
* 200 Step Motor — 25,600
Microsteps per Revolution
- J
[ Motor Drive )

Connector Pin Out

15 14 13 12 11 10
Pin Description Pin Description

1 Encoder A +ve 9 CW Limit Stwitch
2 Encoder A -ve 10 CCW Limit Switch
3 Encoder B +ve 11 0V User

4 Encoder B -ve 12 Not Used

5 5V User 13 Not Used

6 Not Used 14 Phase B +

7 Phase B - 15 Phase A +

8 Phase A -

N (T

_
Control I/0 Connector )
External Control Pin Out

8 7 6 5 4 3 2 1
(6d6c6d00060 )
O\ cooo0o0o0o0 /O

on our linear-encoded LNR stage and apt™ stepper drive package. B 142 71 B
Software Developers Support CD Pin|  Description Pin|  Description
e e . . . 1 5VU 9 | ovu
A developers’ kit ships with all of our apt™ series controllers. This additional > = =
L. . Jog Fwd 10 Jog Back
software is intended for use by software developers working on large system 3 Not Used P Analog In
integration projects which incorporate apt™ products. The kit contains an 4 | Tighn 12 | Trig Out
extensive selection of useful code samples as well as tutorial information. 5 | ENRetum Bl Er
6 | Rs2321X 14 | RS-232RX
See pages 580-582 for more information on the apt™ software included with the 7 | Userin 15 | User Out (ofc)
BSC Series Controllers. 8 | KevedPn
-

BSC101 $ 1,285.00 £ 890.80 € 1.140,90 ¥ 10,851.00 One-Channel apt™ Stepper Motor Controller

BSC102 $  2,095.00 £ 1,452.50 € 1.860,00 ¥ 17,691.00 Two-Channel apt™ Stepper Motor Controller

BSC103 $ 2,670.00 £ 1,851.00 € 2.370,50 ¥ 22,546.00 Three-Channel apt™ Stepper Motor Controller

DRLAES
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MMR601

19" Rack Assembly
Shown with
Various Modules

All Sold Separately

Dual (Synchronized) Drive Channels

Supports 2-Phase Bipolar Steppers up to 50 W
Differential Encoder Feedback (QEP Inputs)
Maximum 128 Microsteps per Full Step
25,600 Microsteps per Rev (200 Step Motor)
User Controlled Digital 1/O Port

Motor Control I/O Port

Full Software GUI Control Suite

ActiveX® Graphical Panel Controls

ActiveX® Programming Interfaces

Seamless Software Integration with apt™ Family

Modular Rack System Stepper Motor Controller

Our modular apt™ stepper motor driver provides a scalable motion control solution. Up to 12
stepper motors can be controlled by the 19" Rack Enclosure described on the next page, if it is
loaded with six stepper motor modules. The USB interface and advanced application
software allow multiple channel systems to be seamlessly integrated into a single,
large-scale solution. The modular apt™ stepper motor controller is
y supplied with a full suite of software support tools. An intuitive graphical
"~ instrument panel allows immediate control and visualization of the
operation of the stepper unit. See pages 580-582 for a full description of the
apt™ system software.

Driver Functionality

A wide range of 2-phase bipolar stepper motors and associated actuators are
available, each with its own characteristics, such as step resolution, peak phase
current or voltage, and leadscrew pitch. Operation of the apt™ Stepper Motor

MST601

Module is fully configurable. For example, the motor step resolution and leadscrew pitch can be set, phase currents can be adjusted, and
the limit switch can be configured. Moreover, relative and absolute moves can be initiated with move profiles set using velocity profile
parameters. All of our stepper motor actuators and stages are compatible with the module except the ZST Series.

7

Full Support for Encoder Feedback

The modular apt™ stepper motor controller also supports encoder
feedback through dedicated quadrature encoded pulse (QEP) inputs,
one for each of the two channels of operation. A built-in algorithm can
be enabled to allow the stepper system to reach and maintain an
encoded position through an iterative move sequence.

Specifications

E Input/Output:
¢ Motor Drive Channel ¢ Peak Powers: 5 - 50 W g
(25-Pin, D-Type Female for Each Channel) * Average Power: 25 W Maximum Connector Pin Out
— 2-Phase Bipolar Motor Drive Output ® Max Drive Voltage: 48 V
— Differential Quadrature Encoder Interface * Step Angle Range: 20°-1.8° (686886880 )
— Forward, Reverse Limit Switch Inputs ¢ Coil Resistance (Nom): 4 - 15 Q © 0000000 ©
* Motor Control (15-Pin, D-Type Female) ¢ Coil Inductance (Nom): 4 - 15 mH
_ Pin Description Pin Description
_ }gg g(;z{vard ° lllg(t)e:llughasf Xuﬂ‘ents (Nom) : 1 Encoder A +ve 9 CW Limit Stwitch
_ Elioyable/Disable Interlock to 2 Encoder A -ve 10 CCW Limit Switch
. B General: 3 Encoder B +ve 1 0V User
— Jog Control Handset Available e One Slot apt™
. pt™ Rack 4 | EncoderB-ve 12 | Not Used
e User I/0 (26-Pin, D-Type Female) ¢ Dimensions (W x D x H): 5 5V User 13 Not Used
— Logic Level Trigger Input/Output 75" x10.6" x 1.97" 5 NGk U 1 Phase B +
B Stepping (Assumes 200 Step Motor) (190 mm x 270 mm x 50 mm) 7 Phase B - 15 | PhaseA+
* 25,600 Microsteps per Revolution * Weight: 3.3 lbs (1.5 kg) 8 Phase A -

* Maximum 128 Microsteps per Full Step

W

H Compatible Motors: 4 Motor Drive )

(
o

J

MST601

$ 1,210.00 £ 838.80 € 1.074,30 ¥ 10,218.00 apt™ 2-Channel Stepper Motor Controller Module

www.thorlabs.com
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apt™ Modular Rack System

The apt™ modular rack system is a sophisticated, self-contained,
expandable, motion control platform for applications with a large
number of channels. This new system deploys the same advanced
high-speed, digital signal processing (DSP) technology and low-
noise analog circuitry pioneered in the apt™ benchtop controllers.
It also provides a highly functional 12-channel platform within
the footprint of a 4U high, 19" wide enclosure. With a unified
power supply and a single node USB communications interface,
the apt™ rack system is easily incorporated into larger custom
applications. Module functionallity is identical to the
corresponding apt™ benchtop and T-Cube™ controllers,
allowing a common software solution and learning curve for both
benchtop and rack-based apt™ controllers. Multiple user
development environments are supported (e.g., Visual Basic,

LabVIEW™, HP VEE, C++, MATLAB, and .NET).

The rack system architecture, hardware, and software has been

engineered to provide an efficient solution for complex, high-channel-count
nanopositioning applications. Whether these applications are found in a modern high-
volume optoelectronic component manufacturing facility or in a leading R&D facility,
the MMRG601 or MMRG602 system is easy to implement and can be adapted to rapidly

changing requirements.

The rack presents a clean, uncluttered front panel with six rear mounting bays for the
plug-in modules. This arrangement greaty simplifies the cable management issues that
arise as the number of channels expands.

Each module is equipped with an on-board digital signal processor (DSP), which allows
processing power to be increased as modules (channels of operation) are added. This
way, the system is able to maintain maximum operating efficiency, even when fully

loaded.

Furthermore, additional racks can be added to the USB bus as required, thus allowing
multiple, fully automated, 6-axis positioning stages to be combined into a single unified
motion control system.

The PC-based software that drives the rack system operates from the same kernel of
ActiveX® multi-threaded server code used to drive the stand-alone benchtop controllers
and includes the same collection of high-level user applications. All of our ActiveX®
software is rigorously engineered using modern object-oriented techniques, which
ensures independence of programming environment and compatibility with a large
number of third-party development tools. See pages 580-582 for more details on the
apt™ software suite.

Specifications
B Standard 19" Rack, 4U High

Features

Supports up to 12-Channels
of Operation in a Single Chassis

Three Plug-In Modules:

¢ Dual-Channel Piezoelectric
Controller with 75 V of Low-Noise

Output (see page 570)

¢ Dual-Channel Stepper Motor
Controller with Peak Power
of 50 W per Channel (see page 560)
¢ Dual-Channel NanoTrak™
Auto-Alignment System

(see page 576)

6 Module Slots per Chassis,

Access from Rear Panel
Advanced ActiveX®

PC Control Software Suite

USB Plug-and-Play

USB Interface Allows Multiple Systems
to be Connected and Controlled via

One PC

H Power Input:
* Voltage: 85 - 264 VAC
* Frequency: 47 - 63 Hz
* Power: 800 W

* Fuse: 15 A

B Dimensions (W x D x H):
19.0" x 17.6" x 7.0"
(480 mm x 448 mm x 183 mm)

B Weight: 35.2 Ibs (16 kg)

- J
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MMRG601 $ 3,579.00 £ 2,481.00 € 3.177,50 ¥ 30,222.00 apt™ Modular Rack for 19" Instrument Chassis
MMRG602 $ 3,705.00 £ 2,568.50 €  3.289,50 ¥ 31,286.00 Benchtop apt™ Modular Rack with Cover
DRLAES www.thorlabs.com
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T-Cube™ Piezo Controller (Page 1 of 2)

The T-Cube™ Piezo Controller, (TPZ001), is a compact single-
channel controller/driver for manual and automatic control of a
wide range of piezo stacks and actuators. This driver is capable of
delivering up to 150 V of drive voltage at 7.5 mA. The TPZ001 can
be used to operate the complete range of bare piezo stacks, piezo-
equipped actuators, and piezo-driven mirror mounts supplied by
Thorlabs. Furthermore, when operated together with the T-Cube™
Strain Gauge Reader unit (TSG001), high-precision, closed-loop
operation is possible using a feedback-equipped piezo actuator.

(See Pages 564-565)

All manual controls are located on the top face of the unit

for manual adjustment of piezo position using the digitally
encoded adjustment pot and easy-to-read (adjustable brightness)
voltage display.

~

Specifications

¥ Piezoelectric Output (SMC Male)

* Drive Voltage: 0 - 150 V
(Selectable: 75, 100, or 150 V)

e Drive Current: 7.5 mA Max Continuous

* Stability: 100 ppm over 24 hours
(After 30 Minutes Warm-up Time)

* Noise: <2 mV RMS

* Typical Piezo Capacitance: 1 - 10 pF

* Bandwidth: 1 kHz (1 pF Load, 1 Vp-p)
External Input (SMA Male): 0 to 10 V
Output Monitor (SMA Male): 0 to 10 V
USB Port: Version 1.1 mini

Power Requirements

* Voltage: 15V @ 200 mA,
-15V @ 100 mA, 5V @ 400 mA

B Housing Dimensions (W x D x H): Standard Width
2.4"x2.4"x1.8" (60.3 mm x 60.3 mm x 47.5 mm)

B Weight: 5.5 oz (160 g)

N\

www.thorlabs.com

Features
B Digital Potentiometer High-Voltage Control (Adjustable

Resolution)
¥ Voltage Readout
Compact Footprint

B Selectable High-Voltage Output Range of
75, 100, or 150 V

® Low-Voltage Driver Input (SMA)
Low-Voltage Monitor Output (SMA)

Closed-Loop Operation with T-Cube™ Strain Gauge
Reader Unit (via Hub)

Voltage Ramp/Waveform Generation Capability
Stand-Alone or PC-Controlled Operation via USB
Software Control Suite Included

Extensive ActiveX® Programming Interfaces

Software Compatible with Other apt™ Controllers

MO”'TOR Hv oUT

0% ®

TPZ001
Input View

To support a wide variety of piezo devices, the output range can

be user selected to 75, 100, or 150 V, and the resolution is easily
altered to provide very accurate positioning control. Direct
hardware control of the high voltage output can be facilitated using
the low-voltage input connector.

A low-voltage output connector allows for monitoring of the HV
output (for example, using an oscilloscope). As a useful feature, a
programmable waveform generation capability makes this unit
particularly well suited for use in piezo scanning applications.

USB connectivity provides easy PC-controlled operation. Advanced
custom motion control applications and sequences are also possible
using the extensive ActiveX® programming environments.




T-Cube™ Piezo Controller (Page 2 of 2)

The TPZ001 unit is equipped with SMA connectors for the EXT IN
and MONITOR terminals. Thorlabs supplies a range of SMA to BNC

converters for those applications where BNC connections are required

(See page 373).

TPZ001 Piezo Driver Applications
The TPZ001 Piezo Driver T-Cube™ can be used to control our
complete range of open-loop piezo products such as the KC1-PZ 3-axis
mirror mount shown below. In this application, three piezo T-Cubes
are required, one for each axis.

For closed-loop applications, the TPZ001 can be used in conjunction
with the TSG001 strain gauge reader T-Cube™ (see page 564). This
combination can be used to control a variety of closed-loop piezo
products such as our PAZ series feedback piezo actuators (page 531).

-

2.36"
(60.0 mm)

3.66"
(93.0 mm)

2.36"

(60.0 mm)

| [Oo) |

lo o)

2.10"

(53.0 mm)

~

(78

— >

N

Please refer to our website for complete models and drawings.

0' —
(6.4 mm)

TPZ001 Piezo Controller
T-Cubes with KC1-PZ
Piezo-Driven Mirror
Mount (See Page 165)

s

TECHNOLOGY Vv

Motion Control

CHAPTERS V

Manual Stages

Motorized Stages

Multi-Axis
Platforms

Power Supply Options

The TPZ001 T-Cube™ requiresa 5V, 15V, or -15 V
power supply depending on the current. Thorlabs offers the
TPS002, which is a compact, two-way power supply unit,
allowing up to two T-Cubes to be powered from a single
power outlet.

Alternatively, the TCH002 USB Controller Hub (see page
546) provides power for up to six T-Cubes. Furthermore,
the controller hub contains a fully USB2.0 compliant hub
to provide communications for up to six T-Cubes — a single
USB connection to the Controller Hub is all that is
required for PC control.

TPZ001 $ 595.00 £ 41250 € 528,30 ¥ 5,024.20 T-Cube™ 150 V Piezo Driver

TPS002 $  105.00 £ < 93,30 ¥  886.70 +15 V/5 V Power Supply Unit for up to Two T-Cubes

TCHO002 $ 726.90 £ 504.00 € 645,40 ¥ 6,138.00 T-Cube™ Controller Hub and Power Supply Unit
DRLAES www.thorlabs.com
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T-Cube™ Strain Gauge Reader (Page 1 of 2)

The TSGO01 Strain Gauge Reader is a compact, single-channel
reader designed to measure, condition (rectify and filter), and
display the feedback signal derived from AC bridge strain gauge
systems. The TSGO01 provides complete operation with our range
of strain gauge-equipped piezo stacks, actuators, stages, and force
sensors.

This strain gauge reader can be used for reading position, force, or
voltage. When used in isolation, the TSG001 can measure the
deflection and extension in a strain gauge with nanometer-level
resolution, or it may be used with our force sensor products
(FSC102 and FSC103, page 506) for high-sensitivity force sensing

down to mN levels.

For ease of use, all manual controls are located on the top face

of the unit. A mode button allows the readout display mode to be
changed between position, force, and voltage. Pressing and holding
the mode button also initiates a self-calibration sequence, allowing
the TSGOO1 unit to set a zero position point. The TSG001 is

also equipped with a low-voltage monitor output (0 - 10 V)
proportional to the strain gauge extension providing a conditioned
feedback or monitoring signal for third-party systems. Setup is
quick and easy using the standard apt™ software.

Multiple units can be connected to a single PC via standard

USB hub technology or by using the new T-Cube™ Controller
Hub (TCHO002) for multi-axis applications (see page 546).

When not used with the Hub Controller, this device may be
powered by a T-Cube Dual-Channel Power Supply (TPS002),
which is sold separately.

Note that the TSG001 unit is equipped with an SMA connector
for the monitor output. Thorlabs supplies a range of SMA to BNC
converters for those applications where BNC connections are

required (see page 373).

Features

B Position, Force, or Voltage Reading

B Nanometer-Level Position Resolution with
Thorlabs’ Actuators

Compact Footprint
Strain Gauge AC Bridge Signal Input
Clear Read Out with 5-Digit Display

Low-Voltage Monitor Output
(Supports Closed-Loop Applications)

Zero Point Calibration

B Closed-Loop Operation with T-Cube™
Piezo Driver Simplified Using Controller Hub

B Software Control Suite Included

Extensive ActiveX® Programming Interfaces

B Software Compatible with Other apt™
Controllers (Integrated Systems Development)

TSGOO01 Strain Gauge Reader Applications

When the TSGO001 is used in combination with the TPZ001

Piezo Driver, precise closed-loop piezo positioning control is
possible. This T-Cube™ controller combination is then compatible
with all of our closed-loop piezo solutions including the PAZ series
actuators (page 531), 1-axis NanoFlex™ stages (page 420),
APB301 3-axis PiezoBlock™ translator (page 468), and 3-axis
NanoMax™ 300 stages (page 470).

www.thorlabs.com
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T-Cube™ Strain Gauge Reader (Page 2 of 2) Manual Stages

Power Supply Options Motorized Stages
The TSG001 T-Cube™ requiresa 5V, 15V,

Multi-Axi
or -15 V power supply depending on the current. p;éorm:
Thorlabs offers the TPS002, a compact, two-way

Actuators

power supply unit that allows up to two T-Cubes
to be powered from a single outlet.

The TCH002 USB Controller Hub provides
power distribution for up to six T-Cubes.

The Controller Hub contains a fully USB 2.0
compliant hub to provide communications for all
six T-Cubes — a single USB connection to

the Controller Hub is all that is required for

PC control.

Controllers

SECTIONS V
T-Cube
Overview

Benchtop
Overview

Rack System
Overview

3 s »a(_'.ﬁ""f:,_ o
=) usB  pcat®

TSGO001 Strain Gauge Reader

T-Cubes with FSC102 Bare Fiber Stepper
Force Sensor Motor
Piezo/Strain
Gauge
Auto-
Alignment
~ N soecifion M -
236" 210" Specifications Solenoid
[~ (60.0 mm) T G3.omm) | . .
B Strain Gauge Input: 9-Pin D-Type apt Control
m B Software
I oo) | [ ¥ Bridge Type: AC
L. Tutorials
3.66" ® ¥ Excitation Frequency: 18 kHz
(93.0 mm) 3.07" . .
) (78.0 mm) o ¥ Display Resolution
(Sg.'tz);?nm) e Position Mode: 1 nm
® ¢ Force Mode: 1 mN
© o) I * Voltage Mode: 1 mV
™ B Sampling Bandwidth: 500 Hz
0.25" L B Position Output Monitor:
(6.4 mm) 0-10V (SMA)
\ Please refer to our website for complete models and drawings. )
® USB Port: Version 1.1 mini

¥ Reading Display: 5 Digit,
7 Segment LED

¥ Input Power Requirements:
15 V (200 mA), -15 V (100 mA),
or 5V (400 mA)

B Housing Dimensions (W x D x H):
2.37"x2.37"x1.87"
(60.3 mm x 60.3 mm x 47.5 mm)

B Weight: 5.5 oz (160 g)

Graphical Interface for
Thorlabs' Strain Gauge Reader

TSGO001 $ 545.00 £ 377.90 € 483,90 ¥ 4,602.00 T-Cube™ Strain Gauge Reader
TPS002 $  105.00 £ 7280 e 93,30 ¥  886.70 +15 V/5 V Power Supply Unit for up to Two T-Cubes
TCHO002 $ 726.90 £ 504.00 € 645,40 ¥ 6,138.00 T-Cube™ Controller Hub and Power Supply Unit

DRLAES www.thorlabs.com
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Manual Stages Open-Loop Piezoelectric Controller: 1 and 3 Channels

Motorized Stages s )
Multi-Axis

Platforms s PIEZO CONTROLLER. MOTHR) MDTG693A and MDTG694A Features

Actuators ® Compatible with Our Full Line of Open-Loop

Piezoelectric Actuators

Controllers
B Precision, Low-Noise Outputs
¥ SECTIONS
T-Cube B Internal/External Voltage Control
Overview B Master Scan Controls
gs::zte(w B RS-232 Interface
B 3 Channel Scan Balancing Compensates for Slightly

Rack System
Overvieyw Different Piezo Translation Factors (OL/3V)

Thorlabs’ one-channel (MDT694A) and three-channel (MDTG93A)

Piezoelectric Controllers have been designed to take advantage of the ~ \_ J
Stepper very high resolution achievable with low-voltage piezo stacks (100 V
Motor compared to 1000 V). Both models combine precision control of the Ve ~N
Piezo/Strain output voltage for maximum piezo resolution, along with a high
Gauge output current capability to allow external modulation of the piezo.
::!to' Computer control is available on both models via an RS-232 MDT693A and MDT694A

ignment . . .. . . .

interface. For the added protection of your sensitive, low-voltage piezo Specifications
Solenoid devices, a selectable output voltage range switch has been a<.i<.1ed with ® Output Voltage: 0- 75V, 0 - 100 V,
apt Control three selectable ranges: 0-75 V, 0-100 V; and 0-150 V. Additionally, 0 - 150 V Switchable Output Indicated
Software the three-channel MDTG693A offers master scan controls that allow on Front Pancl

. internal or external control of all three channels simultaneously.

Tutorials . ) ) B Qutput Current: 60 mA/Channel

Piezo control can be achieved manually using the front panel .

adjustment knob, electrically using a 0-10 V signal input into a front W Output Noise: 1.5 mV RMS

panel BNC connection, or remotely using the RS-232 interface and B Output Stability: 0.01% Over 5 hrs

Graphical User Interface (GUI) provided with the unit. B Power Requirements: 100 - 240 VAC

The output is provided through a convenient BNC connector located 50 - 60 Hz (Switch Selectable)

\- J

MNGLE CHANNEL PIEZO CONTROLLER MOTEM

Y —
4 N\
- RS-232 Interface

¢Q|

= =
MDT694A

on the rear panel. A BNC (male) to SMC (female) adapter is included
for each output to provide compatibility between our various stages
and piezo actuators.

The MDTG694A is a single-channel, high-voltage amplifier designed to
take advantage of the high resolution achievable with our line of
piezoelectric stacks. The MDTG694A combines precision high-voltage
output capability with high-output current capability.

LabWindows™ application programs are included for out of the box operation.
MDTG690 series Uses an RS-232 Interface.

— _/

MDTG693A MDTG693A* $ 1,580.00 | £1,095.50 | € 1.402,50 | ¥ 13,342.00 3-Channel, Open-Loop Piezoelectric Controller

MDTG694A MDTG694A* $ 712.00| £ 493.60 |[€ 632,20 ¥ 6,012.20 1-Channel, Open-Loop Piezoelectric Controller
*Power requirements 100 - 120 VAC, user switchable to 220 - 240 VAC 50 - 60 Hz operation.

www.thorlabs.com DRLAES
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3-Axis Flexure Stage with Controller Package Manual Stages
4 I Motorized Stages

Specifications Malt-Axis

B Total Travel Manual Drives: Platforms

4 mm (See Page 471 for Details) O

B Total Travel Piezo Drives: 20 pm
B Piezoelectric Driver: 0 - 150 V Controllers
B Output Noise: 1.5 mV RMS SECTIONS ¥
?glz;gi(t):\s o kl Output Stability: <0.01%, 5 hrs y ovt:?::
Benchtop
Overview
Our MDT630A kit comes with our MAX312 flexure stage and MDTG693A 3-channel piezoelectric controller. The NanoMax™ Flexure Rack System

Stage has 4 mm of coarse travel and 300 um of fine travel controlled by the differential drives. Additionally, the unit has three piezoelectric Suenvicw

actuators built into the housing to give an additional 20 pm of travel and a resolution of 20 nm. The flexure design of the MAX312
ensures low crosstalk, high stability, and long-term reliability. The 3-channel controller offers a way to control the piezoelectric actuators Stepper
with high stability and accuracy. The controller can be adjusted from the front panel or with the included, easy-to-use software through the Motor
RS-232 interface. Piezo/Strain

Gauge

Auto-
Alignment

All the cables required to connect the stage to the controller are included in the kit. For more information on the MAX312,
please see page 471.

Solenoid
MDTG630A* | MDTG630A/M* | $ 3,600.00 [ £ 2,495.50 | € 3.196,00 | ¥ 30,399.00 Complete Piezoelectric Flexure Stage and Driver
*Power Requirements 100 - 120 VAC, 50 - 60 Hz; user switchable to 220 - 240 VAC, 50 - 60 Hz operation.

apt Control
Software

Piezoelectric Kinematic Mount with Controller Package jutonals

\

Piezoelectric Driver

B Output Current: 60 mA per Channel

B Frequency Response: DC - 10 kHz
(1.4 pF Capacitance Load)

3 Independent Voltage Displays

LKk L L © . |

- I

Complete System Includes Drive Electronics

Very Low Noise Electronics

Turnkey System Complete with
All Cables

Mechanical

¥ 10 arcsec Angular Resolution

B +4° Mechanical Angular Range
® 3 mm Translational Range The PZ630 and PZ631 kits combine our KC1 Series 30 mm cage system kinematic

Flectro-Mechanical mirror mount with piezoelectric stacks and our MDTG693A 3-channel piezoelectric
controller. This combination offers precise control of the angular orientation of the
mirror. The manual thumb screws control the coarse angular adjustment while the
piezoelectric stacks, mounted between the screw and the housing, allow for fine
angular control. The combination allows for +4° of motion with 0.06 arcsec of
& / angular resolution. The controller can be adjusted from the front panel or with the
included, easy-to-use software through the RS232 interface.

The mirror mount in both the PZ630 and PZ631 packages is compatible with Thorlabs’ 30 mm cage system. The PZ630 is bundled
with the KC1-PZ mirror mount, which has a ©1.05" smooth bore hole to fit @1" optics and a nylon-tipped set screw to hold it securely
in place. The PZ631 is sold with the KC1-T-PZ mirror mount, which has an SM1 (©1.035"- 40) threaded aperture for mounting @1"
optics using the two included SM1RR retaining rings to hold the optic in place. The SM1 thread allows many of our mechanical parts to
be easily attached to the the mount, such as our lens tubes (see page 117), cage system accessories (see page 147), and our laser diode
mounts (see page 1216). Both kits come with all of the cables required to connect the mount to the controller.

PZ630 PZ630-EC $2,178.60 [ £ 1,510.00 [ € 1.934,00 | ¥ 18,397.00 Complete System: KC1-PZ Plus Controller
PZ631 PZ631-EC $2,179.60 | £ 1,511.00 | € 1.935,00 | ¥ 18,405.00 Complete System: KC1-T-PZ Plus Controller

Base and Mirror Sold Separately
See Page 165

B 0.06 arcsec Angular Resolution
B 30 arcsec Angular Range
¥ 8 pum Translational Range

DRLUAES www.thorlabs.com




V¥ TECHNOLOGY

Motion Control

¥ CHAPTERS T
Manual Stages Benchtop Closed-Loop Piezo Controllers (Page 1 of 2)
Motorized Stages
Multi-Axis Features
Platforms B High-Resolution Position Control
(for Very Fine Positioning)
Actuators B One-, Two-, and Three-Channel

Models Available

B Front-Panel Controls

B High Power: 75V, 500 mA Continuous

B Closed-Loop PID Position Via Strain
Gauge Feedback Input

B Voltage Ramp/Waveform Generation
Capability (for Scanning)

B High Bandwidth (10 kHz)
Piezo Positioning (Open Loop)

B Auto-Configure Function for Thorlabs'
Ident-Equipped Piezo Actuators

Controllers

¥ SECTIONS
T-Cube
Overview

Benchtop
Overview

Rack System
Overview

?;:t':;':er ® Full Software Control Suite Supplied
" " B Extensive ActiveX® Programming
Piezo/Strain Interfaces
Gauge .
B Software Integrated with
Auto- Other apt™ Family Controllers

Alignment

Solenoid

B Optional Handset Controller

apt Control
Software

The BPC apt™ high-power piezo controllers have been SN: 41000001: VI.0.47(1.0.0)
Tutorials designed to drive the full range of open- and closed-loop ' ‘
piezo-equipped nanopositioning actuators and stages
offered by Thorlabs. One-, two-, and three-channel
models are available. Flexible software settings make these
units highly configurable and therefore also suitable for
driving a wide range of piezo elements in third-party
products. A waveform generation capability combined
with triggering outputs make this unit particularly well

suited for piezo scanning applications.

See pages 580-582 for more information on the apt™ software
included with the BPC Series Controllers.

It is often convenient to make adjustments to the piezo output while
closely watching the device being positioned, which can prove difficult
when using the front panel keys or a remote PC.

To allow this kind of use, Thorlabs has developed the PHS101 handset,
which enables the piezos to be positioned remotely from the controller
and PC (i.e. without using the front panel buttons, GUI, or software
method calls). It is supplied with a 9.75" (3 m) cable.

PHS101

Modular High-Current Piezo
Driver With Feedback

See Page 570

MPZ601

www.thorlabs.com DRLAES
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Benchtop Closed-Loop Piezo Controllers (Page 2 of 2) Manual Stages
Controls are located on the front face of the unit to allow manual adjustment Motorized Stages

of the .piezo Position using the digitally encoded adj.ustment Potentiometer. Multi-Axis

The display is easy to read and can be set to show either applied voltage or Platforms

position in microns. Open or closed-loop control and zeroing of the voltage

applied to the piezo can also be selected from the front panel. Actuators

USB connectivity provides easy plug-and-play PC operation. Multiple units Controllers
can be connected to a single PC via standard USB hub technology for multi- SECTIONEY
axis applications. Coupling this with the very user-friendly apt™ software T-Cube
allows it to quickly get running in a short time frame. For example, all Overview
relevant operating parameters are set automatically for Thorlabs' piezo Benchtop
actuator products. Advanced custom motion control applications and Overview
sequences are also possible using the extensive ActiveX® programming Rack System
environment. The ActiveX® programming environment is described in more Overview

detail on pages 580-582.

Stepper
Motor
( . . \ Piezo/Strain
e ~ Specifications (Per Channel) Gauge
User I/(.) B Piezoelectric Output (SMC Male) Auto-
Connector Pin Out * Voltage (Software Control): 0 - 75 VDC Alignment
¢ Voltage (External Input): +10 VDC Solenoid
e Current: 500 mA Max Continuous apt Control
Pin  Description Return e Stability: 100 ppm Over 24 Hours (After 30 min Warm-Up Time) Software
L oo so * Noise: <3 mV RMS —
3 Digital O/P3 59,10 e Typical Piezo Capacitance: 1 - 10 pF
s Oguloound ® Bandwidth: 10 kHz (1 iF Load, 1V,,)
S e v B Position Feedback (9-Pin D-Type Female)
2 3:3:2: 'é':ozu d 5910 * Feedback Transducer Type: Strain Gauge
1‘1’ FD;?i;zltl?rr:E::(TriggerOut) 5910 ¢ Detection Method: AC Bridge (18 kHz Excitation)
12 ForFuture Use (Trigger IN) 5,9,10  Typical Resolution: 5 nm (For 20 pm Actuator; e.g., PAZ005)
3 ?i\gi;l;,ﬁ: Output 2;2:18 * Auto-Configure: Identification Resistance in Actuator
15 3 VSupplyOutput 59,10 H User Input/Output (15-Pin D-Type Female)

* 4 Digital Inputs: TTL Levels

¢ 4 Digital Outputs: Open Collector

e Trigger Input/Output: TTL

e Trigger Input Functionality: Triggered Voltage Ramps/Waveforms

AN

-
( Strain Gauge

Connector Pin Out

e Trigger Output Functionality: Trigger Generation
During Voltage Ramp Output

e User 5V (with Ground): 250 mA Max

Tin ;:::Z:Lon _ ® USB Port: Version 1.1
ge excitation
2 +15 Vout*  Power Input
3 -15 Vout*
4 Ground * Voltage: 85 - 264 VAC
S erreedbackiN e Power: BPC201: 100 W, BPC203: 200 W
[ pcuatoriBsignal” * Fuse: BPC201: 2 A, BPC203: 3 A
eserved for future use
9 Reserved for future use ¥ Housing Dimensions (W x D x H):
Notes: e BPC201: 6.0" x 9.6" x 4.1"(152 mm x 244 mm x 104 mm),
*P ly for the pi " " "
feedback creit. K must ot be csed to « BPC203: 9.5" x 14.2" x 5.2" (240 mm x 360 mm x 133 mm)
dri ther circuits or devices. PEIN
*x Trf:‘ilse s?gr}:aol is chpllricha"bTeo;nI()elvtlcc)?l'shorlabs = Welght'
actuators. It enables the system to identify ¢ BPC201: 7 lbs (3.18 kg)

the piezo extension associated with the actuator. « BPC203: 1475 Ibs (67 kg)

fwewe [ s [ e [ e [ mw [ opmcwemon |

BPC201 $ 2,080.00 £ 1,442.00 € 1.846,50 ¥ 17,564.00 Single-Channel, Closed-Loop Piezo Controller/Driver
BPC203 $ 4,325.00 £ 2,998.00 € 3.840,00 ¥ 36,521.00 3-Channel, Benchtop Closed-Loop Piezo Controller/Driver
PHS101 $  265.50 £ 184.10 € 235,80 ¥ 2,241.90 Remote Handset for BPC Series Benchtop Piezo Controllers

DRLUAES www.thorlabs.com
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Manual Stages Modular Rack System Piezo Driver with Feedback
Motorized Stages
Multi-Axis
Platforms Features e
Actuators B Two Piezo-Actuator B Full Software GUI Control Suite 4:’:5?,"”
Output Channels B ActiveX® Graphical
Controllers ¥ Open- and Closed-Loop Panel Controls
S — Operation B ActiveX® Programming
¥ Strain Gauge Interfaces
T-Cube Feedback Connections B Seamless Sofeware
Overview .. : .
s ® USB Plug-and-Play Connectivity Integration with
Osgfvie‘\’le ® User Controlled Digital I/O Port apt™ Family

Rack System
Overview

Modular apt™ Piezoelectric Controller

Stepper This modular apt™ piezoelectric controller, compatible with the apt™ rack (page 408),
otor . incorporates the latest high-speed digital signal processing (DSP), low-noise analog
z'::"é Strain electronics, and ActiveX® software technology to provide two low noise, fully software
g controlled, high-voltage (0-75 V) output channels. These modular controllers are
:ﬂ;‘:l-ment designed for use in larger scale critical alignment flpplications w}}ere nan.omet‘er—level
: motion control is required. The modular apt™ piezo controller is supplied with a full
Solenoid suite of software support tools. An intuitive graphical instrument panel allows
apt Control immediate control and visualization of the operation of the piezo controllers. See pages
Software 580-582 for a full description of the apt™ system software, and the next page for details
: on the apt™ modular rack system that houses this module.
Tutorials P Y B See pages 580-582 for more information
Easily Configured Closed-Loop on th\eincluded apt™ software.
Operation
Module operation is fully configurable Specifications Displacement Sensor Input
(parameterized) with key settings exposed ¥ Piezoelectric Output: Connector Pin Out
through the associated graphical interface * Two Output Channels:
panel. Open-loop or closed-loop operating SMC Male Connector ,\,\
modes can be selected quickly. In both — Voltage Output: 0-75 VDC/Channel O\ c000 O
modes, the display can be changed to show —Vol.tage Stability: 100 ppm Over 24 Hrs Pin Description Return
. S — Noise: <3 mV (RMS) i 3 =
drive voltage or position (in microns). In 1| Wheatstone bridge excitation | 4 or 6
. — Output Current: 500 mA/Channel 2 A5V 40r6
the closed-loop operation mode, both the . . 5 50 A0
. . ¢ Differential Analog Inputs (BNC): -
P and I (proportional and integral) 0-10 VDC 4 Equipment ground
components of the feedback control loop . 2 ';ee‘.m“k f jona ';' il
. ¢ Position Feedback auipmentigroun
can be altered to adjust the servo-loop (9-Pin D-Type C ctor) 7 Actuator D signal 4or6
response. Adjustment of all key parameters o 1 o Ype Tonpector 8 RS4SSNOT (05V) | ©
. ; : 3 ‘ . — Strain Gauge Feedback 9 RS485 (05 V) B
is possible through direct interaction with ~ Voltage Feedback: 0 - 10 VDC
the graphical p;?nel or through thé ActiveX® ® User Input/Output
programmable interfaces that are included (26-Pin D-Type Connector):
with each instrument. This allows the user « Two Output Monitors: 0 - 10 VDC
to build automated alignment routines in * Two Potentiometer Inputs:
almost any programming language. 10-Turn Pots
¢ Trigger Input/Output: TTL
Software Deve'loP ers'Sup port CD * Digital I/O Lines: Opto-Isolated
A developers’ kit is shipped with all of our - ral
™ Seri llers. This additional General:
apt™ Series controllers. « One Slot apt™ Rack
software is intended for use by software « Dimensions (W x D x H):
developers working on large system 75" x10.6" x 1.97"
integration projects that incorporate apt™ (190 mm x 270 mm x 50 mm)
products. The kit contains an extensive * Weight: 3.3 Ib (1.5 kg) See pages 407-412 for more
selection of useful code samples as well as information on the apt™
tutorial information. \_ rack enclosure.

MPZ601 $ 2,180.00 £ 1,511.00 € 1.935,50 ¥  18,408.00 apt™ 2-Channel Piezoelectric Drive Module with Feedback

www.thorlabs.com DRLAES
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apt™ Modular Rack System

The apt™ modular rack system is a sophisticated, self-contained,
expandable, motion control platform for applications with a large
number of channels. This new system deploys the same advanced
high-speed, digital signal processing (DSP) technology and low-
noise analog circuitry pioneered in the apt™ benchtop controllers.
It also provides a highly functional 12-channel platform within
the footprint of a 4U high, 19" wide enclosure. With a unified
power supply and a single node USB communications interface,
the apt™ rack system is easily incorporated into larger custom
applications. Module functionallity is identical to the
corresponding apt™ benchtop and T-Cube™ controllers,
allowing a common software solution and learning curve for both
benchtop and rack-based apt™ controllers. Multiple user
development environments are supported (e.g., Visual Basic,
LabVIEW™, HP VEE, C++, MATLAB, and .NET).

The rack system architecture, hardware, and software has been
engineered to provide an efficient solution for complex, high-channel-count
nanopositioning applications. Whether these applications are found in a modern high-
volume optoelectronic component manufacturing facility or in a leading R&D facility,
the MMRG601 or MMRG602 system is easy to implement and can be adapted to rapidly
changing requirements.

The rack presents a clean, uncluttered front panel with six rear mounting bays for the
plug-in modules. This arrangement greatly simplifies the cable management issues that
arise as the number of channels expands.

Each module is equipped with an on-board digital signal processor (DSP), which
allows processing power to be increased as modules (channels of operation) are
added. This way, the system is able to maintain maximum operating efficiency, even
when fully loaded.

Furthermore, additional racks can be added to the USB bus as required, thus allowing
multiple, fully automated, 6-axis positioning stages to be combined into a single unified
motion control system.

The PC-based software that drives the rack system operates from the same kernel of
ActiveX® multi-threaded server code used to drive the stand-alone benchtop controllers
and includes the same collection of high-level user applications. All of our ActiveX®
software is rigorously engineered using modern object-oriented techniques, which
ensures independence of programming environment and compatibility with a large
number of third-party development tools. See pages 580-582 for more details on the
apt™ software suite.

™ e e -

o =
Specifications 3T

B N ‘o
® Standard 19" Rack, 4U High N— E..) —
H Power Input:

G B J0001 W1 AN
- el

| B

Features
=

Supports up to 12-Channels
of Operation in a Single Chassis

Three Plug-In Modules:

¢ Dual-Channel Piezoelectric
Controller with 75 V of Low-Noise

Output (see page 570)

¢ Dual-Channel Stepper Motor
Controller with Peak Power
of 50 W per Channel (see page 560)
¢ Dual-Channel NanoTrak™
Auto-Alignment System

(see page 576)

6 Module Slots per Chassis,

Access from Rear Panel
Advanced ActiveX®

PC Control Software Suite

USB Plug-and-Play

USB Interface Allows Multiple Systems
to be Connected and Controlled via

One PC

Blve s Wiy ] o i 5] e
* Voltage: 85 - 264 VAC

e Py e —
* Frequency: 47 - 63 Hz
e Power: 800 W =
* Fuse: 15 A
¥ Dimensions (W x D x H): =) :- -ﬁ
19.0" x 17.6" x 7.0 —_
(480 mm x 448 mm x 183 mm) _"”"" Ssse=l
B Weight: 35.2 Ibs (16 kg) T
-

TECHNOLOGY Vv

Motion Control

CHAPTERS V

Manual Stages

Motorized Stages

Multi-Axis
Platforms

MMRG601 $ 3,579.00 £ 2,481.00 € 3.177,50 ¥ 30,222.00 apt™ Modular Rack for 19" Instrument Chassis
MMRG602 $ 3,705.00 £ 2,568.50 € 3.289,50 ¥ 31,286.00 Benchtop apt™ Modular Rack with Cover
DRLAES www.thorlabs.com
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Manual Stages T-Cube™ NanoTrak™ Auto-Alignment Controller (Page 1 of 2)
The T-Cube™ NanoTrak™ Controller with USB

computer interface represents the latest developments in Features

Motorized Stages

Multi-Axis . . . .
Platforms automated optical alignment technology. It is designed - .
for use in entry-level photonics devices and fiber Compact Foorprint
LRI alignment applications and is ideal for low- ¥ Front Panel or PC Readout
Controllers volume device assembly, characterization, B Active Fiber Alignment
and mapping. B Maintain Optimum Power
¥ SECTIONS This auto-alignment T-Cube™ unit is used Throughput to Fiber
E\fel::ieew together with a pair of external piezo amplifier B InGaAs or Si Detectors and
T channels (TPZOO? T-Cube™ DPiezo prlvers, see Pin Current Options
Overview page 562) to provide a complete solution for ® USB Plug-and-Play
Rack System manipulating piezo-actuated nanopositioning Connectivity
Overview stages. The complete system is capable of .
aligning the device position down to the 10 nm ® Full Software Control Suite
TNACO1/VIS regime. Equipped with a direct FC/PC PIN photodiode Included
Stepper input fed to a high-gain, multi-range, transimpedance amplifier, B Extensive ActiveX®
2l this unit uses the same advanced auto-alignment algorithms Programming Interfaces
zi:::é Strain pioneered on our high-end, higher bandwidth, benchtop NanoTrak™ Controller (BNT001).
For information on how the NanoTrak is used in auto-alignment applications, see the BNT001
:ﬁ;‘:l-ment on page 574. For an explanation of the NanoTrak™ theory of operation, please visit our website or see the tutorial on page 583.

Operator interaction can be accomplished using either the manual control panel or via the intuitive apt™ software interface provided
with the unit. This powerful controller in a miniature package can be mounted to an optical table directly with the included mounting
apt Control plate so it is in close proximity to the device it controls. Tabletop operation also allows minimal drive cable lengths for easier cable
Software

Tutorials to monitor the alignment via the easy-to-read target display.

Solenoid

management. All manual controls are located on the top face of the unit, making it convenient to adjust the piezo positions manually and

~

Specifications
B Optical Power Measurement: ¥ Other Input/Output: ¥ Housing Dimensions (W x D x H):
¢ PIN Photodiode: 30 nA to 10 mA * Feedback Signal In: 0 - 10 V (SMA) 24"x24"x1.8"
Photocurrent * Dual Piezo Position Demand (60 mm x 60 mm x 47 mm)
* Si or InGaAs Detector: FC/PC Fiber Outputs: 0 - 10 V (SMA) ¥ Weight: 5.5 oz (160 g)
Input * USB Port: Version 1.1 Mini
* Signal Phase Compensation: Connector
-180° to 180° ¥ Input Power Requirements
¥ NanoTraking: (DIN Connector):
¢ Circle Scanning Frequency: * Voltages: 15V (100 mA),
20 -85 Hz -15V (100 mA),
¢ Circle Diameter Makes Adjustment: or +5 V (400 mA)
Automatic and Manual

-

Screenshot of the GUI
that comes with the
NanoTrak controller.

SN: 82000001: ¥1.0.17(1.0.1)

Once in the tracking
mode, the unit controls
the piezo drivers, which
adjust the stage’s
position in order to
locate the position of
maximum power.

The diameter of the
circle shown in the "ﬁ ' .Tmctl'luz ’Tlﬂ\'wt 'l.ltd‘l o Tracking

screen shot represents

the amplitude of the
fiber oscillation, while
the center of the circle

indicates the current

horizontal and vertical

mmn © Active @ Error | settings.

position of the piezo
actuarors.
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T-Cube™ NanoTrak™ Auto-Alignment Controller (Page 2 of 2) Manual Stages
Power Supply options [ 235" 210" N\ Motorized Stages
The TNA001 T-Cube™ requiresa 5V, 15V, -15V I__(G0.0 mm)—l T (53.0mm) | —

ly. Thorlabs offers a compact, two-wa; — T )
power supp y. Lhora 1pact, 4 | 6oy | | Platforms
power supply unit (TPS002), allowing up to two y
T-Cubes™ to be powered from a single main outlet. 3.66" ® Actuators
Alternatively, the TCH002 USB Controller Hub @0 mm) (73'337:"1) o Controllers
(see page 546) provides power distribution for up (65_'03?“"@
to six T-Cubes. The Controller Hub contains a | @ SECTIONS)Y
USB2.0 hub to provide communications for all © o | Ov.:r?llileb\nel
six T-Cubes — a single USB connection to the > Benchtop
Controller Hub is all that is required for PC control. N Overview

Please refer to our website for complete ’ 6942:1:11) Ny

models and drawings. Rack System

k ) Overview

(apt“" NanoTrak™ For higher speed auto-alignment, please D)

Controller see our powerful benchtop NanoTrak™
__é_ }mit. This cor}troller combin.es an Piezo/Strain
intelligent active feedback alignment Gauge
control system and. a two—chanr}el, high- Auto-
current piezoelectric controller into a Alignment
single benchtop unit. !
\_ See Next Page ) b

apt Control
Software

Tutorials

TNAO001/VIS* $ 1,895.00 £ 1,313.50 € 1.682,50 ¥ 16,002.00 T-Cube™ NanoTrak™ Controller with Silicon Detector
TNAOO1/IR* $ 1,895.00 £ 1,313.50 € 1.682,50 ¥ 16,002.00 T-Cube™ NanoTrak™ Controller with InGaAs Detector
NTA007 $ 295.00 £ 204.50 € 262,00 ¥ 2,491.00 InGaAs Detector for NanoTrak™

NTA009 $ 295.00 £ 204.50 € 262,00 ¥ 2,491.00 Silicon Detector for NanoTrak™

TPS002 $ 105.00 £ 72.80 £ 93,30 ¥ 886.70 +15 V/5 V Power Supply Unit for up to 2 T-Cubes™
TCHO002 $  726.90 £ 504.00 € 645,40 ¥ 6,138.00 T-Cube™ Controller Hub and Power Supply Unit

*Power Supply not included
Ve

Features

B Out-of-the-Box Functionality for Real-Time,
High-Precision Wavefront Control

® MEMS-Based DM Achieves High Spatial
Resolution Due to High Actuator Count and
Low Inter-Actuator Coupling

B Shack-Hartmann Wavefront Sensor with High
Resolution CCD Camera and High-Quality
Microlens Array

B Includes Light Source, Imaging Optics, and
Associated Mounting Hardware

Thorlabs’ new Adaptive Optics (AO) Toolkits remove the
barrier for entry into adaptive optics, making this real-time
wavefront-correcting technology accessible to researchers and
OEM users alike. The kit includes Boston Micromachines
Corporation’s state of-the-art, 140-element, 3.5 micron stroke, MEMS-
based deformable mirror. Also included is a Thorlabs’ WES150C Shack-
Hartmann wavefront sensor, all necessary imaging optics and mounting hardware, fully
functional stand-alone control software for immediate control of the system, and a low-level
support library to assist with tailored applications authored by the end user. In addition, since
the kit ships as three pre-aligned optomechanical sections that only need to be arranged b= ufizs

on a user-supplied breadboard, our adaptive optics toolkits provide a near out-of-the-
box solution for real-time wavefront compensation. See Pages 1407-1411

DRLAES www.thorlabs.com
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B
Benchtop NanoTrak™ Controller (Page 1 of 2)

BNTO01/IR

The benchtop NanoTrak™ auto-alignment controller combines an intelligent active
feedback alignment control system and a two-channel piezoelectric controller into a
single benchtop unit. As part of the apt™ series, this unit can be integrated with all
of our apt™ controllers and drives. This system is a basic building block from
which advanced alignment systems can be quickly configured. It can be fully
integrated with our extensive selection of piezo-driven positioning systems (see

page 471).
Although used primarily for aligning optical fibers and integrated optical devices, the

NanoTrak™ is ideal for automating just about any labor-intensive alignment tasks
such as waveguide characterization, fiber pigtailing of active and passive devices, as well
as a multitude of other R&D applications.

Auto-Alignment

When combined with a positioning stage outfitted with at least two piezoelectric
actuators, the NanoTrak™ auto-alignment system is designed to optimize the
coupling through an optical assembly. Refer to the NanoTrak™ tutorial (page 583)
for a more detailed explanation of the principle of operation of this unit.

In a typical, automated-alignment setup, it is common to align for initial first-light
detection using motor control before allowing the NanoTrak™ to take over and

~

Block Diagram: With one fiber fixed and the other
mounted on a piezo-actuated stage capable of moving

the fiber perpendicular to its endface, the NanoTrak™

NanoTrak Unit controls the position of the moving fiber.
Piezo ! Vertical
-] Control
i and : The NanoTrak’s
i Auto- Ritp || L] auto-alignment
i |Alignment [ Stage »| Optical circuit controls the
U Fiem e e position of the
.| Control | fiber as it optimizes
::1‘; : the efficiency of the
i Horizontal butt-coupling.

Detector

In many applications, a planar waveguide or other device
replaces one of the fibers; however, the basic principles
remain the same.

J

Features

B Tracking Feature Maintains Optimum
Throughput Indefinitely

B Two Piezo-Actuator Output Channels
Provide Closed-Loop Feedback

B InGaAS or Si Detector, or External Inputs
(FC/PC for Optical and BNC
for Voltage)

B USB Plug-and-Play Connectivity
B Full GUI Control Suite

B ActiveX® Graphical Panel Controls
and Programming Interfaces

B Seamless Software Integration with
Entire apt™ Family of Products

achieve optimal alignment via piezo actuation.
Many of our piezo-actuated stages

can also be motorized to support this initial first
alignment step (see our NanoMax™ stages
starting on page 471).

Once first-light detection is accomplished, the
NanoTrak™ system begins its alignment process
using advanced phase-sensitive detection and
digital filtering techniques to generate correction
voltages, which are then directly applied to the
piezoelectric actuators in the stage.

Highly Adaptable Operation

There are an infinite variety of device alignment
scenarios, each with potentially different optical
and physical characteristics: half widths, coupled
peak powers, misalignment sensitivity, and
mechanical phase lags. Given the range of
applications, it is important that NanoTrak™ be
easily configured for a specific task.

To achieve this adaptability, NanoTraK’s operation
is fully configurable with many of the parameters
of the system accessible through easy-to-use

graphical software panels.

For example, when operating in tracking mode,
the system applies a small sinusoidal dither to the
piezoelectric actuators as part of the alignment
process. To accommodate the specific optical
characteristics of the elements in the system, the
dithering amplitude and frequency can be
adjusted via the Circle Diameter and Circle
Frequency settings, respectively. Additionally, to
deal with a potentially wide range of optical signal
levels and sensitivities, the overall closed-loop gain
can be adjusted via the Gain parameter.

www.thorlabs.com
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Benchtop NanoTrak™ Controller (Page 2 of 2)

A few other important parameters are also worth covering in this brief summary of the NanoTrak™ system. The electromechanical phase
lags associated with any moving device under piezoelectric control can be compensated by using phase correction parameters.

A wide range of feedback signal (coupled power) noise levels can be accommodated by altering the input amplifier gain and filtering
parameters. There are many more settings and adjustments that can be made to fully optimize operation of the unit.

All such settings and parameters are also accessible through the ActiveX® programmable interfaces for automated alignment sequences. See
pages 580-582 for a full description of the apt™ system software.

~

Specifications

B Optical Power Measurement
e PIN Photodiode: 1 nA to 10 mA

B Piezoelectric Input/Output
® Two Output Connectors

B Other Input/Output
* Optical Power Monitor

Photocurrent (SMC Male): (BNC): 0 - 10 VDC
¢ Si or InGaAs Detector: — Voltage Output: 0 - 75 o User C 1 (37-Pin. D-T:
FC/PC Fiber Input VDC/Channel ser Control (37-Pin, D-Type)

— Isolated Digital /O
e Trigger In/Out (BNC): 0 - 10 VDC
e USB Port

B Power Requirements

* Optical Power Monitor (BNC):
Multiple Ranges

¢ Signal Phase Compensation:
-180° to 180°

— Voltage Stability: 100 ppm
Over 24 Hours

— Noise: <3 mV RMS

— Output Current:

B NanoTraking 500 mA/Channel ° ;’oltage: 85 ;} 764 ;/?g
e Ci i . * Output Monitors (BNC): ¢ Frequency: 47 - z
fl_r(;l(;,oslc{a;mmg Frequency: 0. 1% VDC « Power: 200 W
¢ Circle Diameter Adjustment * Analog Inputs (BNC): 0- 10 VDC * Fuse: 3 A
Modes: Automatic and Manual (Used in Piezo Amp Mode) ¥ General

e Strain Gauge Position Feedback: ¢ Dimensions (W x D x H):
(Two 9-Pin, Female D-Type) Standard 9.67" x 13.0" x 5.1"

- J

4 )
The apt™ NanoTrak™ controller is supplied

with a full suite of software support tools.
Once the software and associated USB drivers
are installed, the aptUser utility provides a full-
featured, intuitive graphical instrument panel,
allowing full control and visualization of the
NanoTrak™ operation. Additionally,
ActiveX® components are included to speed

SN: 22000001: V1.0.12(1.0.5)

Mto  Mon
L IR |

_!nuk !mm !mm !I-l:n < Tracking

user developed routines in the users
programming environment of choice (e.g.,
LabVIEW™, Visual Basic, or C++).

U et ©oacve @ Emor |seminge

BNTO001/IR $ 6,760.00 £ 4,687.00 € 6.002,00 ¥ 57,082.00 apt™ NanoTrak™ Controller with InGaAs Detector
BNT001/VIS $ 6,760.00 £ 4,687.00 € 6.002,00 ¥ 57,082.00 apt™ NanoTrak™ Controller with Silicon Detector
NTA007 $ 295.00 £ 204.50 € 262,00 ¥ 2,491.00 InGaAs Detector for NanoTrak™

NTA009 $  295.00 £ 204.50 € 262,00 ¥  2,491.00 Silicon Detector NanoTrak™

XPolaris Kinematic Mirror Mount

Pointing the Way to Precision Alignment

Design Elements
® Thermal and Dimensional Stability: Heat-Treated Stainless Steel

m Repeatability and Durability: Ball Contacts with Sapphire Seats
m Usability and Feel: Matched Actuator / Bushing Pairs

(Temperature Cycle Testing: Less than 2 prad Final Deviation
Additional Mechanical and Temperature Test Data at www. Thorlabs.com

DRLAES www.thorlabs.com
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Modular Rack System NanoTrak™
Auto-Alignment Module (Page 1 of 2)

MNAGO1

The modular NanoTrak™ auto-alignment controller combines an intelligent active-
feedback alignment control system and a two-channel piezoelectric controller into a
single plug-in unit. As part of the apt™ series, this auto-alignment unit represents

the latest developments in automated optical alignment technologies. This system is
a basic building block from which advanced alignment systems can be quickly

Features

Tracking Feature Maintains Optimum Throughput Indefinitely

Advanced Dark Search Algorithms for First-Light Detection with
Motorized Fiber Launch

Two Piezo Actuator Output Channels Provide Closed-Loop Feedback

InGaAS or Si Detector or External Inputs (FC/PC for Optical and BNC
Voltage for External Input)

USB Plug-and-Play Connectivity
Full GUI Control Suite
ActiveX® Graphical Panel Controls and Programming Interfaces

Seamless Software Integration with Entire apt™ Family of Products
(Electronics and Mechanics)

S

NanoTrak Unit

Biezo 1 Vertical

Control
and
Hoauwee [ [Ame |0 L]
i |Alignment [~ Stage Optical
Circuit  [73 i ' —] Fibers
H Piezo 1
Control
and
Amp

\

» Horizontal

Detector

With one fiber fixed and the other mounted on a piezo-actuated stage
capable of moving the fiber perpendicular to its endface, the NanoTrak™
controls the position of the moving fiber. The NanoTrak’s auto-alignment
circuit controls the fiber’s position as it optimizes the coupling efficiency
through the two fibers. In many applications, a planar waveguide or other
device replaces one of the fibers; however, the basic principles remain the
same.

J

g
f.
.
!
=

configured. It can be fully integrated into a rack
mainframe system along with other plug-in
modules (e.g., piezoelectric controllers (page 570),
stepper motor controllers (page 560), and this
NanoTrak™ auto-alignment module). Although
used primarily for aligning optical fibers and
integrated optical devices, the NanoTrak™ is
ideal for automating just about any labor-
intensive alignment tasks.

The modular NanoTrak™ plug-in is identical in
functionality and associated user software to the
benchtop NanoTrak™ system presented on
page 568. The principles of operation are covered
in detail in the NanoTrak™ tutorial (see

page 583).

Auto-Alignment

When combined with a positioning stage that has
at least two piezoelectric actuators, the
NanoTrak™ auto-alignment system is designed
to optimize the coupling through an optical
assembly. The NanoTrak™ module is compatible
with a wide range of Thorlabs’ piezo-actuated
stages and assemblies (see our NanoMax™ stages
on pages 471 and 482, respectively).

In a typical automated alignment setup, it is
common to align for initial first-light detection
using motor control and then allow the
NanoTrak™ to take over and achieve optimal
alignment via piezo actuation. Many of Thorlabs
piezo-actuated stages can also be motorized to
support this initial alignment step (see our
NanoMax™ stages on pages 471-472); two-
channel motor control modules (page 570) are
available for use in the same rack mainframe as the
NanoTrak™ module.

Once first-light detection is accomplished, the
NanoTrak™ system begins its alignment process
using advanced phase-sensitive detection and
digital-filtering techniques to generate correction
voltages. They are then directly applied to the
piezoelectric actuators in order to achieve optimal
alignment performance.

www.thorlabs.com
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Modular Rack System NanoTrak™ Manual Stages
Auto-Alignment Module (Page 2 of 2) TP —
Highly Adaptable Operation many of the parameters of the system accessible through easy-to-use graphical Multi-Axis
There are an infinite variety of alignment software panels. For example, when operating in Tracking Mode, the system Platforms
scenarios, each with potentially different optical applies a small sinusoidal dither to the piezoelectric actuators as part of the Actuators
and physical characteristics such as half widths, alignment process (see the NanoTrak™ tutorial on page 583). To accommodate

coupled peak powers, misalignment power the specific optical characteristics of the elements in the system, the dithering Controllers
response, and mechanical phase lags. amplitude and frequency can be adjusted via the Circle Diameter and Circle

SECTIONS V

T-Cube
Overview

Frequency settings, respectively. Additionally, to deal with a potentially wide range

To deal with this range of applications, the i i .
of optical signal levels and sensitivities, the overall closed-loop gain can be adjusted

NanoTraK’s operation is fully configurable with ) -
via a gain parameter.

Benchtop
. . All such settings and parameters are also Overview
Specifications . e
. . accessible through the ActiveX Rack System
B Optical Power Measurement: B User I/0 Port (26-Pin D-Type programmable intetfaces for automated Overview
¢ PIN Photodiode: Female): .
1 nA to 10 mA Photocurrent * Optical Power Monitors: alignment sequences. See pages 580-582 DC Servo
e Si or InGaAs Detector: 0-10VDC for a full description of the apt™ system =
i ’ . . epper
EC/ PIE: Flbell‘VIIﬂPlltI (BNC) * Two Differential Analog Inputs: software. Motor
¢ Ext. Power Meter Input : _ . : -
Multiple Ranges p 0 ] 10 VDC Extensive Software Support Tools Piezo/Strain
* Signal Phase Compensation: * Trigger Input/Output: TTL The apt™ software library contains a Gauge
-180° to 180° * Digital I/O Lines: Opto-Isolated number of optional features, with many _ Auto-
¥ NanoTraking: ¥ General: different graphical user interfaces, Alignment
e Circle SIxilanmng Frequency: : gflc Slot apt™ RaBk - operational parameters, and programming Solenoid
é' 31001)_ z Adi 7 151P§n1s (l)og..s )szvoyf. x H): functions. To assist in using the software, apt Control
¢ Circle Diameter Adjustment . . . - .
Modes: Automatic a{1d Manual (190 mm x 270 mm x 50 mm) COTP rfil:eins.we’ ful.li j)ntext—sensltlve Software
. . s b, online help is provided.
B Piezoelectric Input/Output: * Weight: 3.3 Ibs (1.5 kg) PSP Tutorials
® Two Output Connectors
(SMC male):
- Voltage Output: 0 - 75 VDC per e
Channel User /O Piezo In
-Volta.gestability: 90 0 0 0 0 0 0 0 01)) 588280
100 ppm over 24 Hours ON"%s 558660 o @\ cooo0
- Noise: <3 mV RMS
- Output Current: Pin Description Return | Pin Description |Return] Pin| Description |Return Pin Description
500 mA/Channel 1 DIG IP 1 19 |10 DIG OP 1 19 19| Isolated Dig 1 | Wheatstone bridge excitation | 4 or 6
. 2 DIG IP 2 19 |1 DIG OP 2 19 Ground 2 +15V 4or6
* Two Output Monitors (BNC): 3 DIG IP 3 19 [12] DpiGors 19 | 20 | ExtTrigger /P | 22 3 15V 4016
0-10VDC 2 DIG IP 4 19 |13| DiGor4 19 | 21 |ExtTriggero/P| 22 4 Equipment ground
. st 5 | Channel 1 RS485 14 |Channel 2 RS485 22|  Ground 5 Feedback signal in 40rb
P9os11)t‘10nDFe’I?dba;k al . 6 Channel 1 15 Channel 2 23| 5V User O/P 6 Equipment ground
( - lll., -1lype em e). RS485 NOT RS485 NOT (Isolated) 7 Actuator ID signal 4o0r6
— Strain Gauge Feedback 7 | NotUsed 16 | Not Used 24| Not Used 8 RS4SSNOT (05V) | 9
_ Volt e Feedback- 0-10VDC 8 Ext input (+) 25 |17 Analog I/P 25 |25 Ground 9 RS485 (0-5V) 8
ag : Channel 2 26| TIASQOP | 25
\ 9 Extinput (+) 25 |18 Analog I/P 25
\ Channel 1
MNAGO1/IR $ 5,620.00 £ 3,896.00 € 4.990,00 ¥ 47,456.00 apt™ NanoTrak™ Controller Module with InGaAs Detector
MNAGO1/VIS $ 5,620.00 £ 3,896.00 € 4.990,00 ¥ 47,456.00 apt™ NanoTrak™ Controller Module with Silicon Detector
NTA007 $ 295.00 £ 204.50 € 262,00 ¥ 2,491.00 InGaAs Detector for NanoTrak™
NTA009 $  295.00 £ 204.50 € 262,00 ¥ 2,491.00 Silicon Detector NanoTrak™

High-Density, Rack-Based
Motion Controllers

Modular versions of the apt™ stepper motor and piezo controllers are also available
for use with the apt™ rack system. The module versions are functionally identical to
the benchtop units but provide a more compact implementation for multi-channel
applications such as fully automated control of our range of three-to-six axis stages.

See Pages 560 and 570

www.thorlabs.com
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T-Cube™ Solenoid/Shutter Controller (Page 1 of 2)

The T-Cube™ Solenoid Controller (TSCO001) is a compact, single-
channel controller that provides easy manual and automated
control of solenoid-operated shutters, flipper mounts, and other
similar devices. Designed to operate 15 V solenoid-actuated
devices, this miniature controller offers a complete set of control
features via an embedded DSP processor, which provides a
multitude of flexible operating modes. Embedded software
functionality allows this unit to be used to control solenoid devices
manually (using panel buttons), automatically with DSP-timed
operation, or with external trigger signals for operation with third-
party equipment. A trigger out connection allows multiple T-
Cube™ controllers to be connected together for multichannel
synchronized operation.

The TSC001 may be used as a stand-alone device or combined
with the T-Cube™ Controller Hub (TCHO002) for applications
utilizing multiple T-Cubes. The manual controls for this unit are
conveniently located on the upper surface. The mode button
switches the unit between the various operating modes, while the
enable button is used to initiate manual or automatic operation of
the solenoid controller output. There is also a safety key switch and
interlock plug fitted to this compact unit for use in laser safety
applications. USB connectivity provides easy plug-and-play, PC-
controlled operation.

Coupling the controller with the very user-friendly apt™ software
(supplied) allows the user to get set up quickly. Advanced custom
control sequences are also possible using the extensive ActiveX®
programming environment.

For multi-channel applications, the TCH002 USB Controller Hub
contains a fully compliant USB2.0 hub circuit, providing power
and communications for up to six T-Cubes — a single USB
connection to the Controller Hub is all that is required for PC
control. See page 546 for more details.

www.thorlabs.com

Features
B Compact Footprint
B Full apt™ Software Control Suite Included

¥ Automatic, Single, Manual, and Triggered
Operating Modes

B Operates Thorlabs’ Solenoid-Actuated SHO5 Shutter
B Manual- or PC-Controlled Operation via USB

B Input/Output Triggering (Daisy Chaining)

® Safety Enabled Key Switch

B Laser Safety Interlock Jack

B Extensive ActiveX® Programming Interfaces

|

Software Compatible with Other apt™ Controllers

Specifications

Timing Resolution: 250 ps

On/Off Times: 100 ms to 10 s

Maximum Repetition Rate: up to 10 Hz

Trigger In/Out (SMA Connected): TTL

Output Enable: Key Switch and Interlock Jack Plug

Operating Modes:
* Manual: User-Controlled On/Off
* Single: DSP-Controlled Single On/Off Cycle
* Auto: DSP-Controlled Multiple On/Off Cycles
* Triggered: Externally Triggered On/Off
B Qutput (6-Way Hirose Connectors):
* Solenoid Drive: 15 V Pulse (10 V Hold)
* Position Sensor Feedback: Photodiode
¥ Input Power Requirements:
* Voltage: 15 V Regulated DC
* Current: 1 A Peak, 300 mA Steady State
B Housing Dimensions (W x D x H):
2.37"x2.37" x 1.87" (60.3 mm x 60.3 mm x 47.5 mm)
B Weight: 5.5 oz (160 g)
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Motorized Stages

TSCO001 Solenoid Controller Applications

l?deSCOOI 150161.15)1d Contéo(liler-has b.eelil deslgr.led to alslo cont;oll — T T 'glualtt;;e::
-party, solenoid-operated devices with a maximum voltage of 15V

and a maximum current of 1 A. Thorlabs offers a solenoid-operated Output e A Actuators
beam shutter (SHO5, see page 316) and a motorized filter wheel with s = _ ® Sos

shutter (FWSH102, see page 317) that are compatible with the = o Mo Controllers

TSCO001 Solenoid Controller. @ Toowe SECTIONS V

T-Cube

Power Supply Options Overview

Operation Recc ded Power Supply Benchtop

Stand-Alone or Single-Channel Operation TPS001 or TPS008 Overview

System or Multichannel Operation TCHO002 Rack System

Overview

Stepper
Motor

\ ( \ Piezolgtrain
auge
T-Cube™ Auto-

Alignment
TSCO001 Controller with contml Ier
SHO5 Shutter Hl.lb TCHOOZ

Solenoid

apt Control
Software

Tutorials

2.36" - 210"
(60.0 mm) (53.0 mm)
| ©oy | [
3.66" ®
(93.0 mm) 3.07"
236" (78.0 mm) e
(60.0 mm) ®
lo o) |
(D
0.25" _

K Please refer to our website for complete models and drawings. (6.4 mm) — / se e Pag e 5 46

TSC001 $  545.00 £ 377.90 € 483,90 ¥ 4,602.00 T-Cube™ Flipper/Shutter Controller
SHO05 $ 433.50 £ 300.60 € 384,90 ¥ 3,660.50 Beam Shutter with @1/2" Aperture
TPS001 $ 25.00 £ 17.40 e 22,20 ¥ 211.20 15 V Power Supply Unit for a Single T-Cube
TPS008 $  175.00 £ 121.40 € 155,40 ¥ 1,477.80 15 V Power Supply Unit for up to 8 T-Cubes
TCH002 $  726.90 £ 504.00 € 645,40 ¥ 6,138.00 T-Cube™ Controller Hub and Power Supply Unit

DRLAES www.thorlabs.com
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apt™ Control Software Overview (Page 1 of 3)

Constructing automated photonics or custom-alignment and positioning
solutions in a speedy and efficient manner is becoming increasingly important in
today's competitive environment. Timescales are often short; yet the nature of the
solutions, particularly at the software level, are becoming more complex and
demanding. We have worked very closely with a large number of system engineers
and research specialists in order to gain a detailed understanding of the specific
requirements for sophisticated, yet easy-to-use electronics and software controller
products.

Out-of-the-Box Operation
When faced with an automated integration project, the system engineer or researcher
will often face a steep learning curve, and when the end requirement involves

4 Simulslor Conbguration | Server Seings | Stage

s | AdY/Charge Stage hssosion | Select CabvatinFie |
Remove Stags Associsten | Resove Calbssion Fie |
B shou | ue | @ |

programming automative alignment sequences,
learning how to operate the equipment manually
is an important first step. Every apt™ controller
can be manually operated using the supplied
APTUser utility. This utility gives access to all
settings, parameters, and operating modes. With
this, most automated sequences can be first tested
and verified without writing a single line of
custom software by first using APTUser.
Time-Saving Pre-Configuration

In order to further reduce the time required to
configure our range of apt™ controllers, an offline
pre-configuration utility, APTConfig, is supplied
with all units.

As an example, this utility can be used to associate
Thorlabs” stages and actuators with individual
motor drive channels, thus allowing the system to
automatically set a large number of system
parameter defaults. This offline configuration
eliminates the need to write the large amounts of
initialization code often required when using other
control systems, greatly reducing the time taken
when developing custom applications. Many other
preconfigured settings can be made by using the
APTConlfig utility.

apt™ Server — The Engine for Integration
Software Solutions

The apt™ Server lies at the heart of the apt™
system. This software engine sits underneath the
operation of both APTUser and APTConfig and
makes the functionality of both utilities easily
accessible. The apt™ Server actually comprises a
collection of cooperating ActiveX® Controls (see
aside) and associated support libraries that provide
a tool kit of graphical instrument panels and
associated programming interfaces. It is this set of
ActiveX® Controls that allow apt™ functionality
to be incorporated quickly and easily into custom
applications.

typically include both a graphical user interface (GUI) and programming

ActiveX® Controls allow apt™ motion control and alignment functionality to be incorporated quickly and easily
into custom applications. ActiveX® Controls are pre-compiled software functional blocks (or components) that

(software function) interface. There are many such ActiveX®
Controls available to the Windows software developer,
providing an enormous range of pre-compiled functionality
for use in their own custom (or client) applications. The
ActiveX® Controls supplied with the apt™ system provide
all of the GUI and programmability required to operate and
control the full range of apt™ controllers (T-Cube,
benchtop, and rack-based variants). For example, the Motor
ActiveX® Control provides a complete instrument panel
allowing for full manual control of our stepper motor driver units. In
addition, the associated programming interface allows the software developer to
automate the operation of the motor in an integration application.

N\

www.thorlabs.com




S
apt™ Control Software Overview (Page 2 of 3)

Multiple Development Environment

Support — Your Choice

Language compatibility is one of the first
questions often posed by a system developer.
Anticipating that our customers will want to use a
wide variety of software development languages
and tools when architecting their solutions, we
have engineered the apt™ Server to be ActiveX®
compliant. ActiveX® is a language independent
interfacing technology supported by a large
number of Windows-based software development
environments. Using our apt™ controllers, it is
possible to create custom alignment applications
with environments such as LabVIEW™, Visual
Basic, Visual C++, Borland C++, HP VEE,
Matlab, and even Microsoft Office via VBA
(Visual Basic for Applications). Certain .NET
environments (e.g. VB.NET, C#NET) will also
support ActiveX® through Microsoft interop
technology.

Taking Visual Basic as an example, a fully functional apt™ motor control
instrument panel can be incorporated into an end application literally within a
minute with a single drag-and-drop operation, a single serial number setting, and a
single line of code. Unlike many other motion control software libraries available,
the apt™ system provides complete prewritten GUIs for use in custom applications.
Consequently, a large amount of development time is saved by eliminating the need
to write code to provide essential end user interface capability. These instrument
panels can also be used during software development or when commissioning and
configuring the system to alter essential settings. In the finished application, it is also
very easy to hide these full parameter access graphical panels from the end user in
order to prevent inadvertent changes to parameters.

Comprehensive Programming Interfaces
We recognize that it is crucially important that the apt™ Server makes available all
required parameters and operating modes through its programming interfaces.

We have taken every available system setting and command and exposed them to
support the vast range of integrated software applications that can be built around
the apt™ system. Hundreds of software commands and settings exist to ensure full
flexibility and adaptability when automating the operation of our controllers.

Multithreading

When developing custom applications on a PC, it is important to ensure that the
automated process itself can execute without disruption (to maintain required
alignment time for example). Additionally, a well-written client application will also
provide feedback to the user via its GUI and allow operator intervention at any time
should an error condition or other event occur. In many cases, a
motion control application will also be required to interact with

other system hardware such as device characterization and
acquisition systems, laser sources, robotic units, and environment

control units. The system engineer is faced with supporting all of
the above within a single
application while also overcoming
the consequent issues of software
latency from the end user’s
perspective (e.g. due to polling

of equipment).

™ Project1 - frmMain (Code)

Private Sub Form Load()

'SN: 20000001: V1.0.12(1.0.8)

MotorCrrll.StarcCrrl

g Starci To address these fundamental

End Sub & StopCirl lication i have built
& Siepimetios application issues, we have bu
& StopProfiled multithreading and event
g Tabindex triggering capability into the

TabStop o . o

& Tag apt™ Server. Multithreading is

deployed to isolate operation of
the apt™ hardware completely
from that of the end application.

In this way, an end client application can engage in intensive

Rapid Application Development —

Drag and Drop

One of the key benefits using the apt™ ActiveX®
Controls is the speed with which the associated
apt™ functionality can be incorporated into a
custom alignment application.

processing (such as data acquisition or number crunching) without affecting
the operation of the apt™ controllers. Additionally, we have ensured that
the graphical instrument panels are themselves executed in a separate
processing thread. This unique approach taken in the apt™ Server ensures
that the graphical panels remain fully responsive even when the end
application is busy on some intensive processing activity. Always being able
to access apt™ controller settings via their GUI panels is extremely useful when
trying to optimize software routines, even if an automated sequence is running.
Event triggering is the software mechanism by which an apt™ ActiveX® Control
can inform the client application of some event or occurrence. In the apt™ system,
this mechanism is effectively used to end motor movement and other lengthy
operations. By responding to these events, a custom end application does not need
to sit and poll for lengthy operations, which improves the overall system
performance.

DRLAES

www.thorlabs.com

TECHNOLOGY Vv

Motion Control

CHAPTERS V

Manual Stages

Motorized Stages

Multi-Axis
Platforms

Actuators

Controllers

SECTIONS V

T-Cube
Overview

Benchtop
Overview

Rack System
Overview

Stepper
Motor

Piezo/Strain
Gauge

Auto-
Alignment

Solenoid

apt Control
Software

Tutorials




V¥ TECHNOLOGY

Motion Control

V¥ CHAPTERS

Manual Stages

Motorized Stages

Multi-Axis
Platforms

Actuators

Controllers

V SECTIONS

T-Cube
Overview

Benchtop
Overview

Rack System
Overview

Stepper
Motor

Piezo/Strain
Gauge

Auto-
Alignment

Solenoid

apt Control
Software

Tutorials

D
apt™ Control Software Overview (Page 3 of 3)

Event Information Panel [

Event Log

16:17: !8‘&216>{9§W!}Rx 64,04,06,00,01,50,01,00,00,E2,FF,FF,2C,F4,FF,FF,01,11,80 A
16:17:19:0268> [SN 50000001 ] CMGMotorCrl::Movelog(0, 1) T
16:17:19:0278> [SN 50000001] Tx 6A,04,01,01,50,01
16:17:19:0378> [SN 50000001 ] Rx &4,04,06,00,01,50,01,00,00,EC,FF,FF, 10,F8,FF,FF,01,11,80
16:17:26:0698> [SN 50000001 ] CMGMotorCtrl::SetRelMoveDist(D,-1,0000)

16:17:26:0698> [SN 50000001] Tx 45,04,06,00, 01, e:,ae, ,9C,FF,FF

16:17:27:0149> [SN 50000008 CMGMatorCtrl::Mo ative(0,0 =
7:0149:= Error; [Code = 10003]; Unkniow ||Iur| ll i NAE v

Event Details

Type [code] Ime;ICoée- 10003] Intemal Code: ||.m:s:2

Description: Imv*l?uws

Notes: {in invalid parameter has been passed,

Extra Info: Relative move position out of limits.

Save EventLog... | Clear EventLog | dose | )
apt™ Hardware Emulator — Offline Application Development

For total convenience, the apt™ Server can be placed into a full hardware
emulation mode (using the APTConlfig utility), giving the freedom to run the
software without connecting actual physical units.

This emulation support is useful for many reasons, including learning how
to use and program the apt™ software without necessarily tying up real apt™
hardware, which is useful if multiple person teams are working on the same

integration project.

Ll APT Configuration Utility

( Simulator Configuration I Server Setfings I Slage

Simulator Configurations -

Enable Simulator Mode v
Current Configuration:

[oFc2005

Qonfiguation - [0FC2005 -

Add/Remove Controllers
toffrom Configuration -

s |

It also gives the option of developing custom applications off-line if, for example,
the apt™ hardware is unavailable or already being used. Moreover, after an apt™.-
based custom application has been developed and released, the actual physical apt™

hardware may no longer be accessible for software support and maintenance
purposes, and so a simulator mode proves invaluable.

Debugging — apt™ System Logger

Software development, particularly of complex alignment and positioning systems,

is a process that inevitably involves debugging and process optimization. Often

errors that occur during actual execution of the
associated software (e.g. incorrectly calculated
position parameter passed to the apt™ Server) are
difficult to analyze after the event (and may not
even occur when interactively debugging because
of the difference in execution dynamics). To solve
this issue, the apt™ software has a built-in
system-wide event logging capability that records
all function calls (and associated parameters). This
chronological record of client application activity
is invaluable in monitoring the sequence of events
that lead up to a process failure, thereby helping
the software developer to find and debug

problems.

Developer Support CD

It is inevitable, even for relatively simple
applications, that software programming support
will be needed. Having recognized this and the
wide range of software end applications that can
be built around the apt™ system, we have
brought together a comprehensive collection of
programmer information and reference material
and made it available on CD. A full set of sample
applications written in Visual Basic and
LabVIEW™ js included, together with various
hints and tips. The programming samples
themselves cover a varying degree of complexity,
from basic to advanced examples. The advanced
examples are working programs that can be used
with the apt™ motion controllers and Thorlabs'
positioning stages and actuators to perform
optical alignments of real world multi-axis
photonics. They form an excellent starting point
for the system development and in many cases
will provide the functionality required with only
minor coding enhancements/changes.

Try the apt™ Software for Yourself

In the end, the best way to appreciate the power
and flexibility of the apt™ system software is to
try it yourself. You can obtain the latest version of
the apt™ software from the download section of
the Thorlabs” website. After installation, it is
possible to create a simulated configuration of
apt™ controllers and then go on to explore all of
the software commands and features described
above, as well as experiment with writing custom
motion control applications.

It is also useful to view the tutorial videos
included. These cover all aspects of using the
software, from overviews of the supplied user
utilities to programming basics in Visual Basic,
LabVIEW, and C++ environments.

www.thorlabs.com
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NanoTrak™ Auto-Alignment Tutorial (Page 1 of 3)

Introduction

Active-feedback optical alignment systems are ideal for use with fiber optics

and integrated optical systems. One such device, the Thorlabs NanoTrak™

(see page 481), can automatically align fibers to devices such as waveguides in less
than one second. It can dramatically simplify characterization and pigtailing
procedures and can ensure drift-free positioning and accurate data acquisition.

The NanoTrak™ can be used with any of the Thorlabs nanopositioners that
incorporate piezoelectric actuators attached to two orthogonal translational axes, but
it is particularly recommended for use with the NanoMax™ series of stages (see
page 470).

How the NanoTrak™ Works

The NanoTrak™ performs three functions: searching, aligning, and maintaining
optical coupling.

Searching

The gradient search algorithm allows the NanoTrak™ to operate similar to a
compass finding the North Pole, pointing in the direction of peak power. The
sensitivity of the search is such that even with small power gradients (far away
from the peak power) the NanoTrak™ will decide in which direction the peak
power is located. This information can then be used to make large movements in
the correct direction without having to map or search a large area.

Aligning

In the proximity of the peak power, the gradient of the optical profile is much
smaller, indicating that smaller corrective or compensating movement is
required to align the components. NanoTrak™ automatically adjusts the
magnitude of the movements. With the components aligned at the peak power
position, the gradient changes to zero, indicating that optimum coupling

is achieved.

Maintaining

The dynamic behavior of the NanoTrak™ allows it to continue the alignment
process indefinitely. Should the components change position, the gradient search
detects the change and makes a corrective move.

FMechanical

Drawings Available on the

_WEBL

NanoTrak™ Operation Details Overview:
Optical power transmission through any system
under alignment can be plotted as a function of
any two axial positions of the moving component
and shown as a series of concentric circles. These
concentric circles represent the power contours
and can be thought of as the contours of a hill on
a map (see Figure 1). The NanoTrak™ must
guide the component (e.g. fiber) to the summit.

TECHNOLOGY Vv

Motion Control

CHAPTERS V

Manual Stages

Motorized Stages

Multi-Axis
Platforms

Figure 1
Scanning Circle
and Gradient

Contours

Vertical Min

A

=
kHorizontal Scan Circle

By detecting the gradient of the power at any
given position, the NanoTrak™ can adjust that
position until the power is maximized and the
gradient becomes zero. This is achieved by
scanning over the contours in a circular path to
establish the position of the maximum signal

on the circular trajectory. The origin of the scan
circle is then moved in the direction of the
maximum signal.

Patent
6,467,762
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Manual Stages NanoTrak™ Auto-Alignment System Tutorial (Page 2 of 3)
otorized Stages e basic building blocks of the system are shown in the block diagram below e system is comprised of a otodiode an
Motorized S The basic building blocks of the sy: h in the block diagram bel The sy: i prised of a PIN photodiode and
— illustrating specifically fiber to fiber alignment): transimpedance amplifier (detector block), an
Malt-Ads (ill ing specifically fib fiber alig; ) imped: plifier (d block)
Platforms adjustable proportional and integral servo control
Tuiaaiaieieieieieiaieieieieieieieie it ] loop (auto-alignment block), and a dual channel
Actuators ] NanoTrak Unit : HYV amplifier output circuit for driving two piezo
: : actuators connected to a positioning stage (piezo
Controll : 1
onfrofiers : ) ! Vertical amp block). The NanoTrak™ control loop
Y SECTIONS : cPle:o | : maximizes the feedback signal by adjusting the HV
E\z::ieew 1= ::dro amplifier outputs in order to physically move a
Amp ] portion of the optical assembly to its optimal
Benchtop || st ] ] . position. It does this by superimposing a small user
Overview i [Alignment ] St »| Optical . Lo .
Rack System | Gireuit ] R 2ge ™ Fibers adjustable sinusoidal voltage on the HV amplifier
Overview : : Piezo : outputs. The sinusoidal modulation is phase
.. Control | shifted by 90° between the two channels. If the
: and : two piezo actuators are orthogonal to each other,
Stepper Amp ! Horizontal the resulting physical motion will be circular.
Mot H ]
P_o orISt = : : The radiation transmitted to the next optical
Glae:goe L : Detector | : component and on through the optical system is
Auto- : - : constantly monitored for changes in power,
Alignment Froame 3 T modulation intensity, and phase. By sampling the
9 Figure 2 ty; P y sampling
ol NanoTrak™ System Schematic Diagram feedback signal around the circular trajectory, it is
. . possible for the phase sensitive algorithms on the
With one fiber fixed and the other mounted on a piezo actuated stage capable ™ o . . .
apt Control . . . NanoTrak™ unit to determine a signal gradient. In
Software of moving the fiber perpendicular to its end face, the NanoTrak™ controls the . . L.
oq : , 3 S this way the NanoTrak™ auto-alignment circuitry
position of the moving fiber. The NanoTrak’s auto-alignment circuit controls ; - h
Tutorials the position of the fiber as it optimizes the efficiency of the coupling through provides output DC correction voltages that are
amplifie the piezoelectric amplifiers an
the two fibers. P.l.f‘ d by th P.. .l i .Pl.f d )
In many applications, a planar waveguide or other device replaces one of the applied o the d,ewce P .1ezoelectr1.c actuarors o drive
fibers, however the basic principles remain the same. the component into alignment (in the direction of
increasing signal).

When the device is centered on the signal peak, the

Workstations Frames ° Tabletops - Accessories

N

SciencebDesk

Thorlabs’ ScienceDesks are
a series of high-quality,
ergonomic, modular
workstations designed to
reduce vibrations common
to the lab environment.
They are ideally suited for
vibration-sensitive
microscopy applications,
such as those typically
found in the fields of high-
resolution microscopy,
confocal microscopy,
scanning probe microscopy,
and electrophysiology.

[ Configured To Satisfy Almost Any Workspace Requirements Made Simple
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NanoTrak™ Auto-Alignment System Tutorial (Page 3 of 3)

signal gradient around the circle of motion is zero
and the NanoTrak™ has achieved optimal
coupling of the device under its control. At this
point the NanoTrak™ dithering can be
suspended (outputs latched) for static alignment

-~

requirements or dithering continued at smaller
amplitudes for active continuous alignment in
applications that suffer from drift.

The speeds of response of the control unit and the
piezo-controlled nanopositioners are measured in

~

Figure 3

Optical Power and
Vertical Motion as a
Function of Time

Vertical Motion

4>‘ ’4— Phase Angle

milliseconds, and consequently, the time taken
from signal acquisition (when the scanning covers
the maximum area) to achieve alignment and
maximum optical transmission is of the order of
tens of milliseconds.

Time

Optical Power
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(Figure 4
Phase Angle Between Optical Power
and Vertical Motion

Toward Maximum

Optical Power

Phase Angle

Phase Sensitive Detection

By considering only the vertical component of

the motion and plotting the amplitude against
time, this produces a sine wave, as shown above
(Fig. 3). At to, the vertical motion is at the
maximum, however, the power does not reach a
maximum undil t;. Similarly, the motion is at a
minimum at time t2, whereas the minimum power
is not reached until t3. Therefore, the optical power
lags the vertical motion by a phase angle (Fig. 4).

By detecting the phase of the optical power

Vertical Motion

> signal, the NanoTrak™ can automatically align
two components. Once the NanoTrak™ has
found the maximum signal, it locks on to it, and

even if one of the components is moved slightly,

Standard V-Groove

Fiber Holder

Tapered V-Groove
Fiber Holder

NanoMax-HS
3-Axis Stage

Differential
Micrometer

NanoStep Acutator

Multi-Axis Platforms D)

Available in Three,
Four, Five, and Six
Axis Versions

Several Different
Actuator Options

Extensive Range of
Accessories

Fully Customizable

the NanoTrak™ corrects for the movement to
maintain the maximum power.

\
Summary

The NanoTrak™ from Thorlabs can automatically align fibers to
devices such as waveguides in less than one second. It can dramatically
simplify characterization and pigtailing procedures, and can ensure
drift-free positioning and accurate data acquisition. By using the
NanoTrak™ in auto-alignment systems there are significant
advantages to be gained because of the improvement in the alignment
process.

B Scanning and Searching to Find a Transmitted Optical Signal

B Rapidly Acquiring a Throughput Optical Signal

B Maximizing the Optical Signal Through Constant Adjustment
of the Appropriate Position of the Piezo Actuators

B Active Real-Time Compensating of Mechanical Crosstalk on
Multi-Axis Stage Mechanisms by Virtue of Optical Signal
Feedback Loop

B Similarly Active Correction of Positional Changes Caused by
Environmental Disturbances Such as Temperature Change and
Vibration

® Countering Bonding Forces During Pigtailing Operation,
Eliminating Erratic UV Curing and Other Undesirable Effects

)

J
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