
For: Duolateral, Teralateral, Quad One Dimensional, BiCell

FeaTures
●● X,Y●Analog●Position●Output●Voltages●Sum●Output
●● Wide●Dynamic●Range:●0.1●µA●to●1.5mA●DC●to●15kHz
●● CompatibleWith●All●Position●Sensing●Detectors
●● Zero●Offset/Nulling
●● Calibration●Adjust
●● Automatic●Detector●Bias
●● Position●Independent●of●Beam●Intensity

OT-301 Position sensing amplifier. Plug-and-play Convenience and Precision

The●OT-301●Position●Sensing●Amplifier● is● the●easiest,●most●
precise●way●to●process●the●current●output● from●any●position●
sensing●detector●(PSD)●on●the●market.

Plug-anD-Play... OuT OF The BOx.
Truly●plug-and-play,● the●OT-301●eliminates● the●hassle●of●
having● to●design●and●build●a●custom●amplification●solution.●
Simply●plug● in●the●detector,●switch●on●the●power,●and●you’re●
ready●to●go.
The●benefit● is●greater●convenience,●efficiency●and●productiv-
ity...●plus●100%●compatibility●with●your●future●position●sensing●
needs.●The●OT-301●pays●for●itself●in
no●time.

any aPPliCaTiOn... any DeTeCTOr.
From●laser●beam●alignment,●to●beam●centering,●to●mirror●sta-
bilization,● the●OT-301● is● ideal● for●one-●and●two-dimensional●
absolute●optical●positioning●or●precision●centering●and●nulling●
requirements.Read●the●X-Y●position●output●and●SUM●output●
from●duolateral,● tetralateral,●single●axis,●quadrant●and●bi-cell●
PSDs.

FOur TransimPeDanCe amPliFiers.
Four●transimpedance●amplifier●channels●and●precision●signal●
processing●electronics●deliver●the●performance●necessary●for●
close-tolerance●angle,●surface●uniformity,●flatness,●parallelism●
and●straightness●measurement.

x,y analOg OuTPuT ThaT’s DireCTly
ProportionalTo●Beam●Position●The●photocurrent●generated●
from●the●position●sensing●detector● is●processed●by●the●four-
channel●amplifier●system●using●a●position●sensing●algorithm.●
The●result●is●X●and●Y●analog●outputs●that●are●directly●propor-
tional● to●beam●position—independent●of●changes● in●beam●
intensity.

six gain seTTings: 0.1ua TO1.5ma.
Six●gain●settings●accommodate●input●current●ranges●from●0.1●
uA●to●1.5●mA●with●a● frequency●response●to●15●kHz.●A●con-
venient●ZERO●adjust●enables●you●to●electronically●move●the●
zero●to●a●relative●position●on●the●PSD.●A●CAL●adjust●allows●
calibration●to●absolute●position.

VersaTile POsiTiOn sensing 
amPliFier
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FrOnT Panel BaCk Panel

Gain:●Transimpedance●gain●4x103●V/A●to●4x106●V/A●Input●cur
●●●●●●●●●●rent●range●0.1uA●to●1.5mA.
H:●Input●optical●power●exceeds●range●selected.
L:●Input●optical●power●lower●than●range●selected.●Set●range
●●●●switch●at●a●position●where●both●H/L●indicators●are●off.
On:●Power●on●Indicator.
X,YCal:●Gain●potentiometers●to●allow●calibration●of●voltage●ou
●●●●●●●●●●●●●●put●in●terms●of●displacement●(+●10%●of●reading).
X,Y●ZERO:●Enables●the●user●to●electronically●move●the●zero●to●
●●●●●●●●●●●●●●●●●●●a●relative●position●on●the●PSD●(+●1V●each●axis).
PSD:●DB9●Position●Sensing●Detector●Input.

X●Out:●Normalized●X●axis●output●(+●10V).

Y●Out:●Normalized●Y●axis●output●(+●10V).

Sum:●Total●amplified●detector●output●proportional●to●light●intensity●

●●●●●●●●●●(0-6V).

CAL/ZERO:●CAL/ZERO●“ON”●allows●use●of●the●X,●Y,●Zero●●and●X,●

●●●●●●●●●●●●●●●●●●●●●Y●CAL●features.●CAL/ZERO●“OFF”●disables●these●

●●●●●●●●●●●●●●●●●●●●●features.

ON/OFF:●Power●ON/OFF.

Power:●12V●DC●300mA●AC●adapter.

OT301 sPeCiFiCaTiOns
Transimpedance●Gain●(V/A)● 4x103●●to●4●x106

Input●Current●Range● 0.1●µA●to●1.5●mA

Output●Voltage

●●●●●●●●●●●Position●X,Y● ±10V

●●●●●●●●●●●Sum● 0●-●10V

Zero●Offset●(Offset●Null)● ±1V●Each●Axis

Calibration●Adjust● ±10%●of●reading

Detector●Bias● 0V●+●5V●(depending●on●detector)

Linearity ±0.1%

Frequency●Response DC●to●15●kHz●(range●dependent)

Gain-Bandwidth● G1 4●x103V/A 2.50●x10-4A/V 15●kHz

G2 1.6●x104V/A 6.25●x10-5A/V 15●kHz

G3 6.4●x104V/A 1.56●x10-5●A/V 5●kHz

G4 2.56●x105V/A 3.90●x10-6A/V 1.25●kHz

G5 1.024●x106V/A 9.77●x10-7●A/V 310●Hz

G6 4●x106V/A 2.50●x10-7●A/V 80●Hz

Output●Connectors● BNC

Input●Connector● 9●Pin●D●Sub●(DB9)

Power●Requirement● ±●12V●DC●@●300mA●(AC●Adapter)

Dimensions● 1.5●x5.5●x●6.00●inches●(H●xWxD)
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FeaTures
●● LCD●Display●of●Absolute●Position
●● LCD●Backlight
●● X,Y●Position●and●Sum●Display
●● Metric●(mm)or●English●(in)
●● RS-232●Interface
●● Push●Button●Zero●Offset
●● Computer●Controlled●or●Stand●Alone
●● Front●Panel●Push●Button●Control
●● High●Resolution●0.1●Micron●(0.0001")
●● Display●Update●Control●0.1●to●25.5●Second●Update●Speed
●● Calibration●Features●for●all●Size●Detectors
●● Fast/Slow●Averaging

The●OT-302D●Display●Module●brings●a●new●level●of●ease●and●sophistication●to●display●and●analysis●of●position●sensing●data●col-
lected●from●the●OT-301●Position●Sensing●Amplifier.
Utilize●the●module●in●three●ways:●as●a●standalone●readout●system,●in●tandem●with●BeamTrak●data●processing●software●(included),●
or●with●user-programmable●routines●via●RS-232●communication.●

sTanD alOne reaDOuT.
The●OT-302D●is●an●ideal●stand●alone●display.●The●simple●two-button●front●panel●allows●you●to●quickly●set-up●the●OT-302D●for●
your●individual●measurement●applications.●Press●both●buttons●simultaneously●to●enter●the●configuration●mode.●Select●the●size●of●
your●position●sensing●detector,●measurement●units,●and●display●update●speed.●Press●the●FAST●/●SLOW●button●to●exit.●The●OT-
302D●is●ready●to●displayposition●data.

BeamTrak DisPlay anD analysis sOFTware.
Complimentary●BeamTrak●software●makes●it●easy●to●collect,●display●and●analyze●data●from●the●OT-302D●on●your●IBM●PC●com-
patible●computer.●Featuring●a●full●toolset●of●“must●have”●●functions●from●automatic●data●logging●and●history●trace,●to●data●averag-
ing●and●autoscale●—●you’ll●be●up●and●running●in●no●time.

rs-232 COmmuniCaTiOn COnTrOl.
All●OT-302D●commands●are●available●through●the●RS-232●port●—●ideal●for●users●writing●custom●application-specific●programs.●
Address●the●OT-302D●via●the●RS-●232●comm●port●with●the●following●settings:●9600●Baud●Rate,●8●Bits,●1●Stop●Bit,●No●Parity.

aBsOluTe POsiTiOn—mm anD inChes.
The●OT-302D’s●microprocessor-controlled●module●takes●analog●output●voltage●from●the●position●sensing●amplifier●and●converts●
it●into●absolute●position●—●millimeters●or●inches.●X/Y●position●and●SUM●output●is●simultaneously●displayed●on●the●backlit●LCD●to●
a●resolution●of●0.1●um●(0.0001●inches).

OT-302D Displaymodule.Comprehensive Data Displayandanalysis.

DisPlay mODule FOr POsiTiOn 
sensing amPliFier
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BeamTrak sOFTware

IBM-PC●compatible●OT-302D●BeamTrak●Software●is●●
included●at●no●extra●charge—making●it●easy●to●collect,●
store●and●process●data.●This●Windows-based●program●
will●have●you●up-and-running●in●minutes.

●● Data●Log.●Automatically●collect●data●points●every●two●
●●●●to●120●seconds●for●up●to●a●48●hour●period.●Then●im
●●●●port●all●data●into●your●favorite●spreadsheet●program●
●●●●for●comprehensive●display●and●analysis.
●● Calibrate.●Precisely●calibrate●the●response●of●your●po

●●●●sition●sensing●detector●based●on●the●application●spe
●●●●cific●operating●environment●and●background●light●
●●●●level.
●● History●Trace.●Replay●data●at●a●variety●of●speeds.●

●●●●View●each●playback●as●a●continuous●line,●or●a●series●
●●●●of●circles●representing●all●data●samples.
●● Manual●Or●Auto●Scale.●Choose●the●level●of●fixed●view

●●●●ing●resolution,●or●allow●the●software●to●autoscale●for●
●●●●you.
●● Axis●Orientation.●Reverse●the●orientation●of●the●X●and●

●●●●Y●coordinates.
●● Enable●Relative.●Set●the●current●position●to●zero.

Calibrate.●Precisely● calibrate● the● response●of●
your● position● sensing●detector● based●on● the●
application● specific● operating●environment● and●
background●light●level.

History●Trace.●Replay●data●at●
a● variety● of● speeds.View● the●
playback●as●a● continuous● line,●
or● as●a● series● of● circles● that●
collectively● represent● all● data●
samples.

Manual●or●Autoscale.●Choose●the●level●
of●fixed●viewing●resolution,●or●allow●the●
software●to●autoscale●for●you. Data●Log.●Automatically●collect●

data●points● every● two● to● 120●
seconds● for● up● to● a● 48●hour●
period.●Then● import● all● data●
into● your● favorite● spreadsheet●
program●for●comprehensive
display●and●analysis.

The●OT-302D● is● compatible●with● the●complete● range●of●
On-Trak●position●sensing●amplifiers.●This●microprocessor-
controlled●module●takes●analog●output●voltage●from●the●posi-
tion●sensing●amplifier●and●converts● it● into●absolute●position●
in●both●millimeters●or● inches.●X/Y●position●output●and●SUM●
output●is●simultaneously●displayed●on●the●backlit●LCD.

The●OT-302D●features●RS232●communication●to●set●metric●

rs-232 sOFTware COnTrOl FunCTiOns

OT-302D specifications
Input●Voltage●Range● X,●Y●and●Sum:●0●to●+●10V
Update●Speed● 0.1●sec●to●25.5●sec
Power●Supply● 12V●DC●500mA●wall●adapter
Size● 2.5●x●5.5●x●6.5●inches●(H●x●W●x●D)
RS-232● 9600●baud●rate,●8●bits,●1●stop●bit,●no●parity
Weight● 1●lb.●10●oz.
Display●Resolution● 0.0001●inch●(0.0001●mm)

a●=●average●value●in●1/10●second●intervals
d●=●default●selection●(for●multidrop)
e●=●echo●on/off●(echoes●commands)
f●=●fast/slow●averaging
h●=●help●display●commands
i●=●assigns●ID●number
j●=●X●offset●adjust
k●=●Y●offset●adjust
l●=●sensor●length●in●mm
m●=●metric●or●English
n●=●sum●offset●adjust

or●English●position,●scale● factors● for●different●size●detec-
tors,●display●update●speeds●and●many●more●functions.●The●
RS232●has●a●continuous●or●on●demand●position●update●for●
data●logging●and●control.

The●OT-302D●Display●Module●can●be●controlled●through●the●
RS232●comm●port●with● the● following●settings:●9600●Baud●
Rate,●8●Bits,●1●Stop●Bit,●No●Parity.

o●=●sets●current●value●to●zero
p●=●data●scroll
q●=●quiet●mode
r●=●return●position●value
s●=●unit●select
v●=●version●and●status●display
w●=●write●to●eeprom
x●=●gain●calibration●X
y●=●gain●calibration●Y
z●=●gain●calibration●SUM
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For non-Contact measurement Of: Position,motion, Distance and Vibration

FeaTures
●● Fully●Packaged●Position●Sensing●Detectors
●● Silicon●Linear:●400-1100●nm

●●●●Silicon●Duolateral:●400-1100●nm
●●●●Silicon●Quadrant:●400-1100●nm
●●●●GermaniumTetra-Lateral:●800-1800●nm
●● Removable●Filter●Holder●Adapter
●● Standard●Mounting●Holes
●● Plug●and●Play●Compatibility●with●all●the
●● Position●Sensing●Amplifiers(see●page●8-20)

Psm series Position sensing modules. Plug-and-Play Precision

Position●Sensing●Modules●are●fully●packaged●position●
sensing●detectors● that,●when●used●with●an●On-Trak●
position●sensing●amplifier,●provide●an●analog●output●
directly●proportional●to●the●position●of●a●light●spot●on●
the●detector●active●area.
Yet,●what● truly●sets● them●apart● is● ●heir●proprietary,●
plug-and-play●design.●Never●has●position●sensing●
been●so●convenient...or●accurate.

Finally,aPlug-anD-Play sOluTiOn.
No●more●hassling●with●breadboards,●soldering,●cut-
ting●and●wiring.● Instead,●all●Positron●Sensing●Mod-
ules●(PSMs)● incorporate●a●subminiature●9-pin●con-
nector● that●plugs●directly● into●any●Position●Sensing●
Amplifier.
Just●plug●it●in●and●go.●It’s●that●simple●

single, DuOlaTeral, QuaDranT.
Select● from●several●distinct● configurations;●each●
module●contains●a● linear,●duolateral,● tetralateral,●or●
quadrant●position●sensing●detector.●All●modules●are●
conveniently●packaged●to●allow●simultaneous●moni-
toring●of●position●and● light● intensity.●Position●Sens-
ing●Modules●come● in● two●package●sizes:●Standard●
and●Compact.●The●standard●measures●2.8"●x●2.45"●x●
1.125".●The●ompact●measures●1.25"●x●1.25"●x●0.975".

FilTers anD FilTer hOlDer aDaPTers.
Harsh●ambient● lighting●conditions?●No●problem.●Each●module●read-
ily●accepts●a●complete●range●of●optional●filters●toreduce●the●effect●of●
noise●caused●by●ambient● light.●Moreover,●a● filter●holder● is● included●
with●each●module●at●no●extra●cost.

sTanDarD mOunTing hOles.
All●PSMs●feature●standard●mounting●holes● for●easy●mounting●with●
your●existing● lab●equipment.●Whether●your●post●and●stands●are●1/4●
-20●or●8/32,●you’ll●be●up●and●running●in●a●matter●of●minutes.

Robust●Aluminum●Housings.
The●Position●Sensing●Modules●are●encased● in● rugged●aluminum●
housings●to●protect●your●investment.

POsiTiOn sensing mODules
CHAPTER●1●TEST-MEASUREMENT
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Psm sPeCiFiCaTiOns

model active
area (mm)

Detector
Type

wavelength
range

Package
Type

Typ.
resolution

Typ.
linearity

PSM●1-2.5 2.5●x●0.6 Linear●Silicon 400-1100●nm Compact 62.5●nm 0.1%

PSM●1-5 5.0●x●1.0 Linear●Silicon 400-1100●nm Compact 125●nm 0.1%

PSM●1-10 10.0●x●2.0 Linear●Silicon 400-1100●nm Standard 250●nm 0.1%

PSM●1-20 20.0●x●3.0 Linear●Silicon 400-1100●nm Standard 500●nm 0.1%

PSM●1-30 30.0●x●4.0 Linear●Silicon 400-1100●nm Standard 750●nm 0.1%

PSM●2-2 2.0●x●2.0 Duolateral●Silicon 400-1100●nm Compact 50●nm 0.3%

PSM●2-4 4.0●x●4.0 Duolateral●Silicon 400-1100●nm Compact 100●nm 0.3%

PSM●2-4Q 4.0●x●4.0 Quadrant●Silicon 400-1100●nm Compact 100●nm N/A*

PSM●2-5G 5.0●x●5.0 Pincushion●Tetralateral
Germanium 800-1800●nm Compact 5●um —

PSM●2-10 10.0●x●10.0 Duolateral●Silicon 400-1100●nm Standard 250●nm 0.3%

PSM●2-10Q 9.0●x●9.0 Quadrant●Silicon 400-1100●nm Standard 100●nm N/A*

PSM●2-10G 10.0●x●10.0 Pincushion●Tetralateral
Germanium 800-1800●nm Standard 5●um —

PSM●2-20 20.0●x●20.0 Duolateral●Silicon 400-1100●nm Standard 500●nm 0.3%

PSM●2-45 45.0●x●45.0 Duolateral●Silicon 400-1100●nm Standard 1.25●um 0.3%

model
F12.5-632.2

F25-632.8

F12.5-635

F25-635

F12.5-670

F25-670

F12.5-HA

F25-HA

CA-DB9MM-5

CA-SC10FR-3

PS-3

Description
12.5●mm●optical●filter.●632.8●nm,●+2.0/-0●nm.

FWHM●10●+●2●nm.●50%●transmittance

25●mm●optical●filter.●632.8●nm,●+2.0/-0●nm.

FWHM●10●+●2●nm.●50%●transmittance

12.5●mm●optical●filter.●635●nm,●+5.0/-0●nm.

FWHM●10●+●2●nm.●50%●transmittance

25●mm●optical●filter.●635●nm,●+5.0/-0●nm.

FWHM●10●+●2●nm.●50%●transmittance

12.5●mm●optical●filter.●670●nm,●+3.0/-0●nm.

FWHM●10●+●2●nm.●50%●transmittance

25●mm●optical●filter.●670●nm,●+3.0/-0●nm.

FWHM●10●+●2●nm.●50%●transmittance

12.5●mm●Blank●Filter●Holder●Adapter

25●mm●Blank●Filter●Holder●Adapter

5●foot●molded●cable.●DB9●connector

3●foot●ribbon●cable.●10●pin●socket●connector.

Unterminated

Post●and●Stand

Psm aCCessOries
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