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Thank you for purchasing the 1QC2110
Capture and Playback system

The XCOM 1QC2110 makes it possiliter users of TektronixAgilent andRohde and Schwarignal
Analyzers to increase their signal storage to hours or days. This capability gives users an
unprecedented ability to analyze complex, wideband, long duration, and intermittent wave forms.
The 1QC2110 can continuously record and pegk the full 16 bit | ad Q data stream from the
RSAG000A signal analyzer with bandwidths up t&IHz and up to40 MHz with the Rohde and
Schwarz FSV or AgilentSéries Signal AnalyzerSignals are stored in a ngoroprietary format to

allow analysis by a wide range of digital signal processing tools. When combined with@®M
SgAnalyst workstation and X h a Sp&ctroX software, users have a very powerful tuiey digital
signal processing capability. By adding ast€CXOM CPG (Continuous Playback Generator) and a Vector
Signal Generator, users can play back recorded signals with exceptional fidelity.

CompatibleSignal Analyzers

Vendor Compatible Signal Analyzer Supported Spans
Tektronix All RSA000A Series with OptioB5 10 kHzto 85 MHz discrete*

All RSA000A Series with OptioA5 10 kHzto 110 MHz discrete™*
Agilent PXA- No (ptions Up to 10 MHz

PXAOption B25 Up to 25MHz

PXAOption B40or Option B1X Up to 0 MHz

MXA or EXA wittDption DP2 Up to 10 MHz

MXA or EXA wittDption B25 +OptionDP2  Up to 25MHz

MXA or EXAOption B40+ Option MAB Up to 40 MHz

Rohde and Schwarz

FSV with Option B17 and H® Box Rev 2.0 Up to 40 MHz

**See TableTektronix RSBO00ADiscrete Captur&pans
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|IQC System Wiring Diagiang th&gilenk-Series
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|IQC System Wiring Diagramtheskahde and Schwarz FSV
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Setting up theCOM
|IQC2110 System

NOTE: The Datapack and eSATA archive are nut
hot-swappableg they cannot be connected or disconnected while the powear.isAll other
connections can.

Turning onand @nnecting the 1QC System

1. Connect the power cables

Connectpower cables to allevices SignalAnalyzer IQC, CPG, VSG, Datapack,

and PC.

2. Connect the Datapack Cablé®m the IQC to the Datapack

Connect the 1QC Datapack cablesternal MiniSAS cablespm the back of the

IQCchassido the correspondingDatapack slots markeldand Q ¢ either the top or
bottom slot(seeFigurel).

Figurel:

Connectinghe Datapack

Datapack

Qc

3. Power on the Datapack

Toggke ON the power switch on the back of the Datapack. Please allow the

Datapack to initialize foat least 30 secondrior to continuing.Note that the Datapack

is not hotswappable, therefore it should not be powered off and the external MiniSAS

cables should not be disconnected unless the IQC Chassis is turned off.

00 0000000000000 000000000000000000000000000000000000000000000000000000000000000O0C0CKOCOCOC”OS
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4. Connect the eSATA Archive the IQC(Optional)

If the eSATA offloading option has been pur@takor the 1QC,@annect power to
the eSATA archive, and turroih. Next, connect the eSATA cables to the IEEATA
hot-swapping is not supported, so follow the same protacoinecting eSATA drives as
for connecting a Datapack.

5. Poweron the IQQChassis
Toggle ON the power switch locatadthe bottom-right corner onthe back of
the IQC After turning on the power switch, the IQC takes approximately 8 seconds to
initialize ¢ wait before pressig the LED power button located ihe top-right corneron
the front of the unit. The IQC Chassis will take approximately 2 minutesat during
which time the green power LED on the front of the unit will flash. The system will be
ready to capture once this green LED has stopped flashing and is solidlykéwise,
the LED will flash until solidly lit when switching between capture and playback modes.)

6. Connectthe network
ConnectEthernet cablefrom the controlPQ Bthernet port,the port marked
LANon the 1QC, and the LAN port of teignalanalyzer to an Ethernet switch.

Connecting for Capture

7. Tektronix RSAConnect the LVDS cablésm the IQCto the RSA
On the back panel of the RSA, locdte Digital IQ Out (LVD$)rts. Connect
the l andQ LVDS cabldsom the Digital 1Q Out (LVD$orts to thecorresponding and
Q ports markedCaptureon the back of the IQC Chas&iseFigure2). Turn on the RSA.

ToRSAI ToRSAQ

CAPTURE

PLAYBACK

Figure2:
LVDS Ports, IQC Chassis Bdok Tektronix RSA Capture 5



Agilent X-Series Connect the Agilent LIS cable from the IQC to theSeries SA
Connect the thinner end of the Agilent LVDS cable to the Caphos.
Connect the wider end to th¥-SeriesDigital OUTport.

Rohde and Schwarz FSV
a) Mate the RSXadapter box with theEXIQ Z-Dok connector.
b) Connect the wide LVDS cables from R&X | and @ the IQC Capture | and Q
(seeFigure ).
c) Connect the sraller LVDS cable from tiexIQ INport to the FSV Digital OUT
port.
d) Connect a USB cable from the-lEXto the FSV.

Connecting for Playback

8. Conrect the LVDS cabldsom the IQCo the CPG
Connect the | and Qablesfrom the backthe CPG to theorresponding and Q
ports markedPlaybackon the back of the IQC Chassisefigure2). Turn on the CPG.

9. Connect the BNC Cablé®m the CPG totie VSG
Gonnect thecorresponding | and @NC cables frorie front of the CPG to the |
and Q baseband inputs of the VSG.

10. Connect the Reference Oscillator OUT from the M8@e IQC Clock IN
(Recommendedl
Use a 560hm BNableto connect the reference oscillator OUT from the VSG
to the clock IN on the IQC. An internal reference is recommended when playing back,
but is not necessary for capture.

11.Connect arlRIGB Device for TimeTagging MarkergOptional)
The followingIRIGB type devicesmay be usedor time-referencing markers
during capture

1 IRIG B120, for CF = |IEE384
1 IRIG B121, for CF = |IEE384
1 IRIG B122
1 IRIG B123

Connect the IRIG output of the device to tRIG INon the IQC2110 usingmn Mm
BNC cabl¢seeFigure3). The 1Q@ill automatically synchronize with tH&lGdevice
when itis receiving dockedsignal from the satellitesThe time format for IRIG B types
is Coordinated Universal Time (UTC



12.

To Trigger Source
(RSA TRIG QUT, switch, exc

To IRIG Source

Figure3:
Connections for marking
data, IQC Chassis Back

Marking Data During CaptureJptional)

You can use the Trigger inputs on the IQ@ark data during the captureith a
timestamp Markers are usefuhs eference points for playback, analysis grattial
downloading of a captured fileTo use this featureconnectan external trigger fromrma
oscilloscopesignalanalyzeror anyother device that provides asing edgelTL leel
trigger, to the IQARIG 1 INising a BNC cab(seeFigure3). You may also connect a
second triggering device BRIG 2 INSet your devicgs)to output triggers o desired
events and the data W be marked at those samples (see seutioserting Markers

During Capture
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Setting up the IQC Control
Software and Workstdtaon
the First Time

1. Install the IQC Contrdboftware (Onetime)
Install the IQC Control Software on a PC or laphap will be used to control the
IQC.Windows XP, Vist@2 and 64 bitand 7(32 and 64 bitare supported.

The installation of IQC Control software will add exceptions for 3 pokgindows
Firewall automatically. If you wish to manually configure these ports in Windows
Firewall:

a. Go toStart > Control Panel > Windows Firewall > Exceptions > Add. Port

b. Add port number 5843 in the port number field, select UDP, and click OK.

c. Openports 5844 and 5845 in the same manner, this time choosing TCP as the

communication type.

Add exceptions for these ports in any antivirus software that may be running on the
controlcomputet

2. Customizing the IQ@etwork setup(Optional ¢ Onetime)
TheLv/ Qa RSTFlIdzZ G Lt IftReRQBIaes nohned todel O m
changed from the default IP addresskip to Step 7(e.g.:configured for operation
within a LANbf a different subnét

y ®H C

The 1QC can be configured to have a static IP address addunsa LAN with other
networked devices. The user should determine the following IQC configuration
information ahead of time:

- IP address the IQC should be set to

- Subnet mask

- Gateway IP address

- DNS IP address

O 0 0000000000000 0000000000000 0000 Q0 0000000000000 0000000000000 0000000000000 0000 0 000 0000



3. Configure the PC to communicate il
. . File Edit Wiew Favorites Tools Advanced  Help 13
Wlth the I C\/la DHCP Back = )« (T | [ search Falilns ~ | i) Foldar Syne
(€] o 7/ [
Set up the Control PC tO obtalr Address [&) Network Cormections = - — jIViZNa
Network Tasks or High-Speed Interne!
an IP address and DNS server addre F555 P
. - & c;:;:t?ofw AET e LANDrH\g::zpeej:nEer‘.‘ ;o:necieiblﬂvewa‘\led fu:gls(;\o)n:'
automatlca"y. The fO”OWlng ﬁ;’:@‘iﬁ;’z'&ﬁ;ﬁ‘ LLGigE ;;Z;:S LAM or High-Spesd Inter...  Network cable unplugge...  Inted
@ Ciscble this nstork i ———————
procedure demonstrates howtodo | (&= """ L S —
this on a Windows XP PC: e e fa)
connection —

Change settings of this
connection

- Go toStart> Control Panel > z
Network Connections & comie

- Rightclick on theadaptericon which & weer
the IQC is connected to. Select

Properties

Details ES

LAN
LAN or High-Speed Internet -|4] |

sl

*J View or change settings for this connection, such as adapter, protocal, or modem configuration settings,

- Highlightinternet Protocoland 2| x|

click on thePropertiesbutton.
General | Advanced I

Connect uging:

E8 Kingston EtheR = KMET00TH PCl Fas Configure... |

Thiz connection uzes the following items:

.@E!DS Packet Scheduler ;I
5= Metwork, Monitor Driver

il | rternet Protocol [TCRAP]
-
1| | ¥
[nztall... Hrimztall | | Properties I
— Dezcription

Transmizzion Control Protocaol/ nternet Protocal. The default
wide area network, protocol that provides communication
across diverse interconnected netwarks.

¥ Show icon in notification area when connected
¥ Matify me when this connection has limited or no connectivity

k. Cancel




- Select both option©btain an IP address

automatically andObtain DNS server
address automatically ClickOK and then
OKon the Connection Properties box.

General | Alternate Configuration I

ou can get [P settings azzigned automatically if your netwark. suppaorts
thiz capahility. Othenvize, you need ta azk vour netwark. adrisistratar far
the appropriate |P zettings.

& Dbtain an P address automaticalls

—{ Usze the following |P address:
P address: I

Subnet mazk: I

Default aateway: I

' Obtain DNS server addiess automatically

—{ Usze the following DNS server addresses:

Ereferred DS servern I

alternate NS semven I

Advanced... |

o |

Cancel |

21

4. Connect the PC to thEQCAuxiliary port

Move the Ethernet cable from the port labelédNon the IQC to the port
labeledAUX Make sure hat there is a direct connectidinom the AUX port to the
control PC, not through any routers or switches

Launch the IQC Control Software
The 1QC Control Software

| IQC™ Control

Zx
File | Edt | Help

Settings

will attempt to connect to the 1QC

[ etwork

vl e 1QC Ausiliary Network Port I

but fail once it is launchedPlease
clickCancelvhen the dialog box
appears statinghat IQC Control
failed to connect

Next, ®lectEdit>Network >
Connect to the IQC Auxiliary
Network Portwithin IQC Control

List Files on 1GC

Flayback

Download from 1QC

Upload to 1QC

Delete File

A return announcing a successful
connection should appear. If not,
verify that there isadirect
connection from the control P©

Connect

the AUX porteand thatDHCP is

Connection Status: Timeout (66] I(

enabled on the control PC, and
then restart IQC Control.

10
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6.

Configuring thelQCnetwork setup
Within 1IQC Control, go t8ettings> Network> IQC WAN Network Settings
Enter the custom netork configuration. Click on Apply, thelickDone.

IP Address

[[EE . 168 . 2 . 100 |
Network Mask

| 295 . 295 . 255 . 0|

Gateway

[192.188. 2 . 1 |
DNS

[192.168. 2 . 1 |

Apnly ‘ ‘ Cancel ‘ ‘ Done

Note: When connecting directly to the IQC, the Gateway and DNS IP addresses can be set to .1

27

7.

0KS alyYS &adzoySi a GKS Lv/ Qa Lt | RRNBRaao

Set the IP address of the control PC
The IP address of the contiol/ Q& 9 G KSNYy S O2yySOGAz2Yy &A
astatic|IP address@l YS adzoySaG | & e 8efaulMRadiréss dfthe I RR NB &
IQC is 192.168.20D, with a subnet mask of 255.255.255.0. In order to communicate
with this IP address, the IP address of the control PC can be $8Pth68.2X, where X
= 2 to 254, but not 200 (the IQC and control PC should not be set to the same IP
address). This can be done by following the procedure in step 3, by chadsenie
following IP addressnstead of choosin@btain an IP address automatically

Connect the PC to the IQGAN port

Move the Ethernet cable back from the port labelkdXto the port labeledLAN
on the IQCThe connection may now be made through a switclidagice, and does not
have to be directly connected.

Click on the Connect button in IQC Control Software

The 1QC Control Software should now be able to connect to the IQC. Once
connected, a list of the XIQ files on the Datapack should be listed.

11



Seting uggthe Tektronix Real -
Time Signahalyzer ___J
Refer tothe TektronixRSA Operating Manual for more detailed

instructions. The following steps are intended to provide a quick sedugetup file is included with the
RSA to expedite setup time. To a&sd, go td-ile>RecaK in the RSA applicaticend navigate to
Desktop>RS#ettings Open the fildQC_FRS_CH2.SetuBeview the following sectiaghyou would
like to get more familiar with manually setting up tRSA.

b

1. Power On
Press the power button on the bottom left of the unit. Wait fbe display to
initialize.

2. Set the IP address of the RSA to 192.168.2.8he&time)
Optionally, you can change the IP address of the RSA in Remote Device Cont

3. Set the capture mode imQC Control tal ektronix.
Go to Edit> Select Capture ModeTektronix

4. Alignment

Alignment should be
performed after a 2éminute warm
up. Thealignmentmode should not O Automatically align as needed. Restart measurement if interrupted.
be setto automatic else thel/Q
streaming datais interrupted byan
automatic calibration.

Goto Tools>Alignments
Select theRun alignments only when
a! £ A 3 ybuttorlispeessedption. SelecAlign Nowto perform alignment

"\ Alignments E]

@éRun alignments only when "Align Now" button is pressed.

Align Now

‘ Abort | Close

5. Turn on 1/Q outputs
In order to stream data to thé@ external connectors, the 1/Q output option
must be turned on. Sele&etup> Configure IN/OUT Then go to th®ther Outputs
tab and selecOnunder thelQ Outputfield.

Config In/Out | Trigger /O | Frequency Reference | Other Outputs |
28V DC power IF Output 1Q Output
® off ® off O off
Oon Oon (500 MHz) @®pon!
BW: '120MH1 (Flt-Top) v (O Test (Counting Pattern)
Markers v MR [Time v [8.480 us | [ o center EREME x]

12
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6. Adjust the Center Frequency
Select the Center Frequency adjustment st below the main toolbaand
enter the frequency value corresponding to the signal of interest.

(Zi=J104.1 MHz

7. Adjust the Span
Select the Span adjustment box and enter the bandwidth frequency that is wide
enough to view the entire signal of interesthis is done by going ®etup> Settings
From there adjusting the value in the Span text box under the Freq & Span tab.

8. Adjust the Reference Level
Select the reference level adjustment bost below the main toolbaandset it
to the desired level to view the signabignaktrengthshould not go beyond the range
of the RSA, as this can damage internal components.

 Refte: EOEER _[smol] |6
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9. Attenuation

In many caseghe attenuation can be set automatically by the instrument. For
optimum recording, the attenuation should be set manually to a level that does not
overdrive the A/D circuitry. This is done by goin@&tup>Amplitude. From here you

can adjust the Irgrnal Attenuator manually or automatically under the Internal Settings
tab.

Intenal Attenuator: 10 dB [ Auto

10. Adjusting the Resolution Bandwidth

Goto Setup> Settings Slect theBWtab and adjust the resoluin bandwidth
in the RBWtextbox.

11.Setting the Reference OscillatgRecommended; For Use when Playing Back into the
RSA from the VSG)

Go toSetup > Configure In/OutSelect theFrequency Referenceb. Séect the
Externalradio button.

14



Series Signahalyzer

Refer to theX-SerieOperating Manual for more detailed

instructionson signal analyzeoperation The following represents the minimum steps required to
perform capture with the IQCButton presses and SCPI commandspaoridedfor each step.The
following notation is usd:

b_ = Button on front panel

Span_26.4300000 GHz

Ref 0.00 dBm

SCPI comman@ptionally,for remote control)

1. Power On
Press the power button on the
bottom-left of the signal analyzerWat for
the display to initialize, and the unit to
calibrate.

Res BW 3.0 MHz VBW 3.0 MHz
=

Power on default view

2. Set the IP address of th8Ato 192.168.2.220(Onetime)
a. Once theSAis up, log ofiserinstrument.
b. Log on asdministrator(no caps), passworagilent4u
c. Change the IP address likeu would in XP

Optionally, you can change the IP address ofSAé Remote Device Control.

3. Set the capture mode in IQC Contrtol Agilent.
Go to Edit> Select Capture ModeAgilent

4. Adjust the Center Frequendy a signal of
interest

b_FREQ XYHz
FREQ:CENT XYHz

VBW 3.0 MHz

Step 4:Adjust the center frequency

15
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5. Adjust the Capture Spato include the
signal. A max span of 40 MHz is supporteg

Span_40.0000000 MHz

Ref 0.00 dBm

b_SPAN XYHz
WAV:DIF:BANRYHz

VBW 390 kHz

ey

6. Click theCapturebutton in IQC ContralThe
SAwill configure to capture mode.

Pieto-Mean 0.03422 dB

Capture mode of the -$eries SA

7. Adjust Amplitude, Attenuation, and IF Gaim IQC Control. Update tt&A

To nodify the settingn the SA clickUpdate 1QGn capture control to update the capture file
settings on the IQC. Alternatively, change the settings in capture control antlplicite SA

16



Setting up the Rohde an
Schwarz FS\WgnalAnalyze

SoCoDD®

of

Refer to theFS\Operating Manual for more detailed

instructionson FS\6peration The following represents the

minimum steps required to perform capture with the IQC. Button presses and SCPI commands are
providedfor each step.The following notation is used:

b_ = Button on front panet = Softkey on display

SCPI comman@ptionally,for remote control)

1. Power On
Press the power button on the
bottom-left of the FSVWat for the display
to initialize, and the unit to calibrate.

Power on default view

2. Set thelP address of the FSV to 192.168.2.110né&time)
Optionally, you can change the IP address of the FSV in Remote Device Cont

3. Set the capture mode in IQC Control to Rohde and Schwarz
Go to Edit> Select Capture ModeRohde & Schwarz

4. Adjust the Center Frequendy a signal of
interest

b_FREQ XYHz
SENS:FREQ:CENT XYHz

Step 4:Adjust the center frequency

17
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5. Adjust the Capture Spato include the
signal. A max span of 40 MHz is supported

nnnnnnn

b_SPAN XYHz
FREQ:SPAN XYHz

6. Adjust PreAmp, RF Attenuatiorio suit.

b AMPL>s PreAmp ON
INP:GAIN:STAT ON

b AMPL>s RF Attenuation O
INP:ATT X

Step 6:Setting the attenuation

7. Click theCapturebutton in IQC ContralThe FSV widlonfigure to capture mode.

Remote Mode

IQ Analyzer mode (dlgltal streamlng capture

While configuring, the FSV display will blanl
mode)

To further adjust settings on the FS\fgpss_Locato enable the touchscreeand modify
settings then clickUpdate 1QGn capture control to update the capture file settings on the IQC.
Alternatively, change the settings in capture control and dliphate FSV

18
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Setting up the R&S S
Vector Signal Generat

(=0
@ [

CEEE
CEEE
cooe

i BEEEL [
a

Refer tothe VSG Operating Manual for more détdl
instructions. The following represents the minimum steps required to perform RF playback.

Asetup fileisincluded with the VSG tielp get you started. To access it, press3atip key on the

VSG front panel anscroll down tof I @S k w Gn@drthefSystemheader. (Using a USB mouse makes
navigation much easier.) Make sure tiicallappears in the droglown menu, select the file
SMBVSetupand click on th&ecallbutton at the bottom of the menu. Review the following sectibn
you would lile to know howto manuallyset up the VSG.

Frequency PEP Level

RF MOD

1. PowerOn [ 462.587000 000 [w+z =J| & | o | [210.00 @m [-10.00@m |
Press the powr button located on the frrm— e |

bottom-left of the unit. Wait forthe display | s %

to initialize. e — |

ee—— | o) el
2. Set the Unit tolmport Analog Wideband |: & =3
& Q Data g

Press theVlenu button. Click on/Q s

Mod. Scroll down to and seleéinalog T

Wideband I/Q Inunder the 1/Q Mod In

header SeeFigure4. = | | | | |
Figure4: Setting the SMBV to Import Analog
Wideband | & Q Data

3. Center Frequency
Enter the center frequency which p— - —
corresponds to the original RFe§uency |I 462.587 000 000 [z -| S [-10.00 aml-m.oolﬁ

captured bythe RSA.

4 " Level Baseband AWGN/IMP
Set the desired output level by Sl | S| @. .

entering the appropriate dBm value. = -

Graphics

5. Modulation B
Press theMod Off and RFOff buttons

to initiate RF output.The blockdiagram | | | | | |
should look like=igure5. It is important to
make sure that the last two blocks/Q Mod
andRF/A Modc are blue (activated), and
that RF Ofand Mod Off boxes do not appear at the top of the screen. The first bloxks
in the diagram correspond to internal generation of signals (and are not generally used for
IQC playback); the last two correspond to input and modulation.

Figure5: SMBV Block Diagram Configuration for
Playback
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Setting up the Agilent P
Vector Signal Generato

' LuuuLLU

Refer to the BG Operating Manu&dr more detailed
instructions. The following represents the minimum steps required to perform RF playback.

1. Power On
Press the poer button on the bottomleft of the unit. Wait forthe display to
initialize.

2. Configure the I/Q settings

Press thd/Q button on the front panel of the PSG. Using the buttons to the right of:
the LCD screen to select the proper options,|&@tMode ON, and/Q Pathto Normal
(Mux Source)

3. ALC
Press theAmplitude button. TurnALCON.

4. Configure the Mux

Press theMux button on the front panel of the PSGelectIQ Source In the next
submenu, selecExt 50 Ohm If you have the correct settings applied, your screen should
now look like this:

FREQLENCY APLINDE

5. CenterFrequency 462587000000 mz | 000 an | SHE

Press the 10 sarce =,
Frequencybutton on the S
front panel of the PSG. S ’ L
Enter the center S1] Bt 50 orm Hockilater Rtten
frequency which Tl c:';m S
corresponds to the et
original RFrequency 0.,
captured by the RSA. )

O5/27/2011 11:31 1 .;'Pﬁ

6. Level PSG Block Diagram and Settings for 1/Q Baseband In Playback

Press the

Amplitude button on the front panel of the PSGet the desired output lel by entering
the appropriate dBm value.

7. Modulation
Press theMod On/Off and RF On/Offbuttonsto initiate RF output.
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Using the 1QC Control Software

IQC ©ntrol isaremote control interface into the operations of the IQC

System.This interfacecontrolscapture, playbackand file managementn the

IQC System.

When the IQC Controlgmel is opened, it connects to the IQC System automaticAllyialog boxwill
appear confirming auccessful connectigandthe ConnectDisconnectbutton will read Disconnet

IQC File Listing
Files stored on the Datapaeke listed in the IQC Controapel. Thefile listingincludes the

fleQa ydizmlodification dateand protection status.The protection statuielps prevent
accidental delebn by disablinghe Delete Fildutton. Each file captured through the IQC
System contains an IQC file head&he header is used to store informati@uch as a fil@ a

span, fequency, markersand protection status. If a file is uploaded that does not contain an

XIQ leader, protection and other automate@atureswill not be available.

IQC Control Panel
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