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Part 1. Overview
The SA20l is specificalll' designed to control Thorlabs SA200 Series Fabry Perot

Interferorreters. The coniroller genelates a voltage ramp. 
"vhich 

is used to scan the

separation between the tlvo caviqv mirrors. The controller provides adjustment of the

,amp ,oltage and scan time. allorving the user to choose the scan ranse and speed. An

offslt contiol is provided to allorv ihe spectrum displal'ed on the oscilloscope to be

shifted right or 1eft. Another convenient feature ofthe controller is a zoom capabilitl'that

provides"a lx.2x.5X. lOx.20x- 50x and l00X increase in the spectral displa,v

resolution. The output TTL level trig-eer allo\r's the user to extemall.v trigger an

oscilloscope on either the beginning or midpoint of the ramp waveform'

The SA20l also includes a higl.r precision photodetector amplifier circuit used to monitor

the transmission of the caritli tÀe amplifier provides an adjustable transimpedance gain

of 10K, 100K, and lM V/A ivhen driving a high impedance load. such as an oscilloscope.

Using the output sync signal fiom the controller. an oscilloscope can be used to display

the spectrum of the input laser. The detector circuitry incorporates a blanking circuit,

r,vhich disables the pliotodiode response during the làlling edge of the sarv tooth

waveform.

Parts List
Below is a list of all components shipped with the SA201 Spectrum Aralyzer Controller'

o SA201 Spectrum Analyzer Controller

. Operating Manual

. US Power Supply Line Cord

o 125 mA F'use for use at 230 VAC operation (250 mA fuse installed in unit)

Compatible Fabry-Perot Scanning Heads

This product has been designed to be used

Scanning Fabry-Perot Intertèrometers. Below

subject to change without notice. Please

intbrmation.

Item # Description

sA200-38 150-535 nm, L5 GHz FSR

sA200-58 535-820 nn, 1.5 GHz FSR

sA200-74 780 - 930 nrr. 1.5 GHz FSR

sA200-88 820-1215 nrn. 1.5 GHzFSR

sA200-94 900 - I 1 00 nm. L5 GHz FSR

sA200-12B 275-2000 nm. 1.5 GHz FSR

sA200-144 1450 - 1 625 nm. 1 .5 GHz FSR

sA200- I 8B I 800-2500 rrn. I 5 GHz FSR

with one of our SA200 or SA210 Series

is a list of available heads. Note this list is
visit the rvebsite lbr the most current

Item# Description

sA2 I 0-38 350-535 nm. l0 GHzFSR

SA2 0-5A 525-650 nn. 10 GHz FSR

SA2 0-58 535-820 nm. 1 0 GHz FSR

SA 0-74 780-930 nrr, l0 GHz FSR

SA2 O-RR 820-12?5 nm, l0 GHz FSR

SA2 0-9A 900-1 100 nrn, 10 GHz FSR

sA210-l 2A 1250-1400 nm, l0 GHz FSR

SA2 I O-I 28 I 275-2000 nm, I 0 GHz FSR

sA2 l0-l4A 1 450- I 625 nrr. I 0 GHz FSR

sA21 0-188 1800-2500 ntn, I0 Ctlz FSR
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Part2. DescriPtion

Figure 1: 5A201 Front Panel Controls

u@'w Ë §*'

Detector Gâin Adj ustment

DC Offset Control

Amplitude Control

Power On Indicator

Rise Time Control
Polver Switch

Waveform Control

Sweep Expansion Control

Output BNC

Trigger Output BNC

D etecto r G ain Atliu stment

The SA201 includes a built in photodiode amplifier circuit. This amplitier is designed

specihcally to opelate r'vith the detector provided with the SA200 series Fabry Perot

Interferometer. ailowing the user to monitor the transmission of the cavity. While any

photodetector may be connected to the arnplifier the speciflcations, listed in Section 1.

àpply only to dètectors supplied r,vith the SA200 series. The amplitier provides a

tiàii,rpeà*.e gain (current to voltage gain) of 1 0K. 100K. and lM V/A while driving a

Hi-Z load. such as an oscilloscope. For befter noise and performance characteristics it is

recommended that a 50 W coax cable with a 50 Q tenr.rinating resistol be used. The

Photodetector input and output BNC's are located on the rear panei'

DC Offset Control

The DC Ofliet provides a continuously adjustable offset voltage over the range of 0 to

15 V using a 10-turn potentiometer. This oftiet adds directly to the ramp signal. The DC

oflset conirol is used to ad.iust the waveform from ieft to right across an oscilloscope

viewing rvindou,, without allècting the calibration of the cavity.
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Spectrum Analyzer Controller

Sweep Exp ansion Contro I

The srveep expansion provides a zoom capability to increase the spectral display

resolution by a lactor of lx. 2x. 5x. 10x" 20x. 50x, and 100x. This is achieved by scaling

the ramp rise time to the s$eep expansion.

Waveform Control

The SA201 allows the user to select betl'een a sau'-tooth and trian-eu1ar rvaveform. The

saw-tooth r.vavefbrm is desirable for most applications: hou'et'er the trian-ele rvavefbrm is

useful for cavity alignment. The SA201 rvill default to the sa\\.tooth rvaveform during

the system power-up. To change the rvaveform. simply press the 'WAVEFORM SEL'

button. The selected waveform is indicated by the illuminated symbol to the right of the

waveform select button.

Power Swilch

The power switch is used to toggle the unit on and off.

Power On Indicilor

The porver on LED rvill light rvhen the unit is powered up.

Amplitude Control

The amplitude control allo\,vs the user to adjust the ramp amplitude from 1 to 30 V peak

to peak using a l0-turn trim pot. Note, the ramp signal is added to the DC offset. This

means that when the offset is set to 0V, the ramp will start a 0V and increase to the

amplitude limit setting. The amplitude is used to determine horv 1àr the mirror will be

scanned, or to set the spectral range ofthe optical head.

Rise Time Control

Tl.re rise time contfol allows the user to continuously adjust the scan rate from 0.01 to

0.1ms using a lO-turn trim pot. Note the rise time setting may be scaled by tl.re sweep

expansion setting. For example: Ifthe scan rate is set to 0.05 s and the srveep expansion

is ad.justed from 1x to 100x then the scan rate rvill adjust to 5 s. The scaling error is

typically less than =t0.5%, providing excellent measurement capabilities

Trigger Output BNC

This trigger output signal may be used to extemally trigger the oscilloscope. The trigger

is capable of driving 50 O terminated cables. as well as Hi Z loads such as oscilloscopes.

The trigger rvill provide an edge on the beginning and middle of the scanning ramp. See

Figure 2 belolv.
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Spectrum Analyzer Controiler
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Figure 2: Trigger Logic

Output BNC

The output BNC is used to drive the SA200 scanning piezos from I to zl5 V. The output
is capable of drivir.rg 0.6 pF piezo loads at a ramp rate of I ms over the full voltage range.
'[he output current is internally limited to prevent dan.rage to the output drive. Note: the
output perlbrmance specifications assume a Thorlabs Fabr1, Perot Interfer.ometer rnoduie
is connected.

l
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Triangle Waveform (right)
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Cround Plug

PD Amplifier InPut BNC

PD Amplifier OutPut BNC

Analyzer Controller

AC Input Connector

Voltage Selector Srvitch

Figure 4: 5A201 Rear Panel Connections

Ground Plug

ThisgroundplugislbruseaSageneral.pulposegroundconnection.ltisconnected
directl-y to the ea;h ground connection of the input por'ver plug'

AC Input Connector

This is the line voltage input connection. IMPORTANT: The unit is configured for'

100/115 VAC, 50 -60Hzfàm the factory. To operate at 230 VAC see page 11'

PD Amplifier InPut Bl{C

This input BNC is r-rsed to intertàce the photodetector, provided with the sA200 scanning

6eaas, io the amplifier circuit. The photodiode amplifler is contigured to operate with the

Thorlabs supplied photo detectors: howevel it is possible to operate user supplied photo

detectors. fï Oo sà, the BNC center contact must be connected to the photo detector

cathode ancl the BNC shell must be connected to the photodiode anode (unbiased

op..utionl. Ifa biased detector is to be used the BNC shell must be connected to the bias

giounO urO the bias voltage must be negative for the circuit to operate properly'

PD AmpliJiet OutPut BÀ{C

This BNC is the amplifier output and may be connected directly to an oscilloscope to

view the cavity spectrum. rie amplifiér gain will be set using the fiont panel

,DETECTOR' conlrol knob. The amplifier output includes a 50 o series resistor to

minimize noise rvhen operating witn à SO Ç) coax cable. For best results, a 50 O load

resistor is recommended at the oscilloscope. Note. the amplifier gain will be halved with

a 50 Q load connected.

Page 8 www.thorlabs.com
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I

Vo ltag e S el ector Sw itch

The voltage selector switch allor,vs the user to select the input line voltage. The làctory

detault seiting is 100/115 VAC as shown in hgure 4. To operate at 230 VAC' this srvitch

will have to bi moved to the 230 V position. The line fuse rvill also need to be changed to

properly protect Lhe unit. See page I I fol detailed instluctions'

6679-D02 Rev F. April 28.2010 Page 9 rvwr'v.thorlabs.com
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3.1. PD Blanking Circuit

The detector amplitier inclucles a blanking circuit. rvhich blocks any photodetector

response during the falling edge o1 the saw tooth waveform. This is very useful rvhen

triggering on t5-e photodioà. ,pi.trul response. because unrvanted signals while the cavity

..r*J, rrill be removed. The bianking is not available r,vhen using the triangle wavetbnn,

since it is useful to see the Iising and falling response overlapped during system

alignment. This feature may be <lisabled as described belor'v:

Part 3. Operation

Remove the trvo scre'nvs

screr,vdriver. The scteu's are

not lose the screws.

Carefirllr rcllro\ c lhe cor er

securing the enclosure cover rvith a Phillips head

located on the bottom side. rear corners olthe unit Do

b,v sliding to"vard the rear of the unit2

3 Locate the .TP3 header. It is positionecl in front of the heat sink and rvill have a

shorting iumper on pin l.

Blue shorting
cap over pin I

Jumper 3

6679-DO2 Rev F. APril 28,2010

Remove the shorting.jumper and place across (shorting) the JP3 pins to disable the

blanking circuit. Thi default setting rvill be blanking enabled. The jumper r'vill not

be shorting the pins.

Oir.on*.t the scanning head or any piezo device from the SA201

output. Disconnect the power cord.
the unit if the power cord is connected.

cover and

rvlvw.thorlabs. com



Spectrum Analyzer Controller

3.2. Replacing the Fuse

Moleriuls Needed

electricallv por.verecl screu.drivers.

Fuse RepIacement

SA201 operating Man,al The most recent version of this operating manual
rvill be available on the Thorlabs u.eb site.

250 mA T1'pe 'T" Slou' Blorv Fuse The 250 mA firse is installecl fiom the
làctory. This must be installed rvhen operating the unit at 100/1 15 VAC.

125 mA Type'T' Slor.v Blori,Fr.rse - The 125 mA ti-rse is req,ired for 230 V
operation onl1,. Thorlabs supplies a 125 mA fi-rse with all oiits sA20l units and
must be installecl rviren operating at 230 VAC.

Phillips Ilead Screu,drivcr (#2 prefèrred) - We do not recommend using

1 Remove the two scrervs securing the enclosure cover rvith a phillips heacl
screr'vdriver. The scrervs are located on the bottom side" rear corners ofthe unit.
Do not lose the scrervs.

2 Carefully remove the cover by sliding torvar.d the rear of the unit.

6679-D02 Rev F-, April 28, 2010 Page I 1 rvrvlv. th orl al'ls. co nr

The Thorlabs Spectrum Analyzer Controller, SA201. must be
powered off, unplugged from the AC input source, and

disconnected from any piezo elements prior to replacing the fuse or
removal of the cover. Failure to do so may cause SERIOUS

INJURY to the user, since high voltages exist within the unit.

Disconnect the scanning head or any piezo device f.om tt e SA20l
orltput. Disconnect the power cord.

Do not open the unit if the power corcl is connected.



Spectrum Analyzer Conli-o,,e:

Locate thc fuse box
transformer.

betrveen tl-re ir-rput line voltage connector and th;

Fuse with Fuse

Cover on

4 Remove the fuse cover and slide the old fuse out.

5 Install the nerv tuse into the tuse cover and place back into the luse box
(250 mA lor 100/1 l5 VAC and 125 mA ibr 230 VAC)

6 Rcplace the enclosure cover and secure r.vith the enclosure screws.

Selecting the Line Voltage

1. Replace the line luse as described above.

2. Locate the voltage selector sr'vitch on the rear panel. See page 9.

3. Srvitch to the appropriate Iir.re voltage.

4. Install the appropriate line cord.

Cleaning

The SA201 should only be cieaned r.vith a soft cloth and a mild soap detel'genl

isopropyl alcohol. Do not use a solvent-based cleaner.
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Spectrum Analyzer Controller

Part 4. Recommended Setup

Figure 5: Recommended Setup Diagram
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Item # SA2Ol

Waveforms Saw tooth ,'Triangle

Default Wâveform Saw tootlr

Sâw tooth Fall Time I rrs TYptcal

Output Voltâge Rânge 1 ro 45 v (offset - atuplitude)

NIâx Supply Current l5 niA

Short Circuit Current D lô olA 1\Ia\

Short Circuit Duration " Continuous

Offset Adj. Range 0 to 15 VDC

Amplitude Ad.i Range Ito30\

Rise Time Àdj. Range '
0.01 to 0.1 s @ lX SrveeP ErP.

1 to 10 s @ 100X SweeP ExP

Sweep Expânsion Settings lx.2x.5x. 10x.20x. 50x. l00x

Sueep Scale Error ü +0 5%

Output Noise " I rnVnws (-'6.6 nlVrr)

Part 5. Specifications
Output C h srercte ristic s

Trigger Charucteristics

6679-D02 Rev F, APril 28,20'l0 Page 14

Item # SA2OI

Trigger Output Voltâge TTL levels

vOU (RL = s0 W) 2 V Nlin

VOL (RL = s0 W) 05Vlv ax

Trigger Load Impedance 50 wlHi-z

Trigger Rising Edge I Ranp Stâr1

Trigger Falling Edge I Ranp N'lidpoirtt



P h oto dio d e Amp I ifi e t C h et act eristic s

Physical Festures

ltem # SA2OT

Gain Steps 0 10, 20 dB

Transimpedance Gain (Hi-Z) IOK, ]OOK, lM V/A

Transimpedance Gain (50O) 7 5K, 50K" 500K

Gain Errorc +0.1oÂ @ 10K (+0.12%)

r0.12% @ l00K (+0.15%)

+0.14% cq 1M (10.3%)

Output Impedance 50c)

Load Impedance 50 o/Hi-z

Output Voltaqe (Hi-Z load) 0 10 V Min

Output Voltage (50C) loâd) 0-5VMin

Max Output Current h 100 mA

Banrtwidth h 250§z

Noise (RMS) h <0.1 mV @ 10K

0.2 mV @ l00K
1.5 mV @ 1M

Offset h +1 mV @ 10K

t5 nV @ I00K
+20 nV (@ lM

Item # SA2O1

Dimensions(WxHxD) 5.8" x2.8" x12.5" (14'7 tnux7I mmx317.5 rm)

Input and Output Connectors BNCs

Offset Control 1 0-tum Potentiometer

Amplitude Control lo-trmr Trim pot

Rise Time Control l0-turn Trim pot

Sweep Expansion Control 7-Position Rotarv Stvitch

Photodiode Cain Control 3-Position Rotary Switch

Waveform Select Pushbuttorr rv/ Illuminated Indicators

PD Amplifier Features Blanking rvith saw Tooth Waveform Falling Edge

Operating Temperature I0 to 40 "C

Storâge Temperâture 0to85'C

6679-D02 Rev F, April 28,2010 Page I 5 www.thorlabs.con.l



a) Achieved cluring the sa$'tooth u'avelorm fàll time' This is calculated by

. (cri,,o(vF))(LVn,o*)
r \,,r9l L,tSail

b)Theoutputdriveamplifierr'villcurrentlimittl-reloadto26mAma:l'Altl-roughthe
unit may operate continuously ut]der these conditions. it is not recommended since

the unit u'iLl heat up causing stress to tl're electronics'

c) The rise time adjustment l'ange fbr each s'nveep settin-q is as tbllou's:

= (0.01 x Sweep Expansion Setting) to (0'1 x Sweep Expansion Setting)

d) Det'ined as the scaling error betrveen lX and an1' other gain settings (ex' 2X +

0.5%).

e)MeasureswithSA200seriesscanningheadconnectedtooutput.

f) 'Ramp' re1-ers to the rising, or scantling' edge of the 'Output' rvavelbrm'

c)Tlregainerrordoesnotapplyrvhenusinga50Qloadsincetheuser.instailedoutput
terminator will probably: iu" u resistance tolerance greater than tl.re^ gain eu'ot's

above.Alsonotethatthe50WoutputSeflesresistanceis4g.gW+1%.Thist,vill
also 1àctor into gain errot rvhen using a 50 Q load'

h) Test pertbrmed with a 50 Ç) terminator and a 6' (-1'S m) 50 Q coar cable'

Power SupPll'

Item # SA2Ol

Supplv TvPe
Linear

\ oltage Selection Su itcli Selectable Betu'een I 15i230 \tAC

Input voltage 100it 15r230 vAC

Line Frequenc) 50 60 Hz

lnDut PoNer 15 W N'lax

Fuse Ratings 150 m-\ ? 100'l I5 \rAC, 125 nA @ 230 \iAC

Fuse T1 pe Slorv Blow TYPe'T'
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Part 6. RegulatorY

Asrequiredbl,theWEEE(WasteElectricaland.ElectronicEquipmer'rtDirectir.e)olthe
;;t;Ë;; a;muniry and tht tot"'ponding nati.onal ia\\s' Thorlabs orÈrs all end users

in the EC the possibiiitl ,o "*t'':t'i 
ol 1iti" units \\ithoui incu:::i:g ü;s:'r':' 

''1r:-::'

r This oller is r aiid tor Thoriabs eleci:,;"' 'lrü È'3cirtri'i

o Sold after -\uqust Ii' lUt)5

. ir4arkecl correspondingir rr i-i :h3 
':"sseù 

r-rul

"ri heelie bin" iogLr ( )Ji i-isi't 
'

o Sold to a compan). or institute s ithin the EC

r Cur-rentll osnecl br a cornpan\ or institute lvithin

the EC

Spectrum Analyzer Controller

o Still comPlete.

contaminated

not disassembled and not

As the WEEL directir e applies ro sell' corrtainecl-opclalional lÿlteelie Bitt Logo

electricat and electronic pr:oducts' this end ol lile take back

,.r"i.. Oo., not refer to other Thorlabs products' such as:

o Pute OEM products. that means assemblies to be built into a unit bv the user

(e.g. OENI laser driver cards)

. Components
o Mechanics and oPtics

. Le11 over palts of units disassembled by the user

If you wish to return a Thorlabs unit for waste recovery' please contact Thorlabs or your

neârest dealer 1br turther intbrmation'

6.1. Waste Treatment is Your Own Responsibility

retum an "end of li1è" unit to Thorlabs" you must hand it to a company

;;;; ;;."r;-v. Do not dispo" of the u;it in a litter bir.r or at a public

site.

6.2. Ecological Background

It is well known that WEBE pollutes the enr,,ironment by releasing tox.ic products during

decomposirion. The aim or1rr"."n*Àp.un RoHS directive is ro reduce the content of toxic

substan.es in electronic products in the future'

TheintentoftheWEEEdirectiveistoenlbrcether.eclclingofWEEE.Acontr.olled
r.ecycling of end of life proàu.cruilr therebl,aloid negatire impacts on the environment'

(PCB's. housings etc.).

I1 you do not
specialized in
waste disposal

u uw.thorlabs.cotn
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Part T . Thorlabs Worldwide Contacts

USA, Canada, and South America
Thorlabs, lnc.
435 Route 206
Ner.vton, NJ 07860
USA
Tel: 973-579-722'7
Fax: 973-300-3600
www.thorlabs. com
email : feedback@thorlabs. com

Europe
Thorlabs GmbH
Hans-Bôckler-Str. 6

85221 Dachau
Germanl'
Tel: +49-(0)81 3 1 -5956-0
Fax: +49-(0)8 1 3 1-5956-99
www.thorlabs.de
email : Europe@thorlabs. com

France
Thorlabs SAS
109, rue des Côtes
78600 Maisons-Laffitte
France
Te1: +33 (0) 970 444 844
Fa.r: +33 (0) 811 381 748
r,vww.thorlabs.de
emai I : slaes.fr@thorlabs.com

Japan
Thorlabs Japan Inc.
5-17-1. Ohtsuka
Bun§o-ku, Tokyo 1 12-0012
Japan

Tel: +81-3-5979-8889
Fax: +81-3-5979-7285
wwrv.thorlabsjp
email: sales@thorlabs jp

UK and Ireland
Thorlabs LTD.
I Saint Thomas Place, Ely
Cambridgeshire CB7 4EX
Great Britain
Tel: +44 (0) I 353-654440
Far: +44 (0)13 53 -654444
www.thorlabs.de
email : sales.uk@thorlabs. com

Scandinavia
Thorlabs Srveden AB
Box 141 94
400 20 Griteborg
Srveden

Tel: +46-3 1-733-30-00
Fax: +46-31-703-40-45
www.thorlabs.de
email : scandinavia@thorlabs.com

China
Thorlabs China
Oasis Middlering Centre
3 Building 712 Room
915 Zhen Bei Road
Shanghai
China
Tel: +86 (0)21-325 13 486
Fax: +86 (0)21-325 13480
www.thorlabs.com
email : chinasales@thorlabs. com
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Thorlabs, Inc.
435 Route 20oN
Newton, NJ 07860 USA

Phone: (913) 579-7227 t Fax (973) 300-3600

www.thorlabs.com


