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No part of this manual may be copied,
duplicated, or reproduced in any form
or by any means (including electronic
storage and retrieval or translation
into a foreign language) without

prior agreement and written consent
from Phase Matrix, Inc. as governed
by United States and international
copyright laws.

Phase Matrix, Inc.
109 Bonaventura Drive
San Jose, CA 95134

Software Copyright

Original Phase Matrix, Inc. software
may be distributed without consent
from Phase Matrix, Inc. only if all
software and associated files are in-
cluded in the distribution and remain
unmodified.

Warranty

Phase Matrix, Inc. warrants this prod-
uct to be free from defects in material
and workmanship for one year from
the date of delivery. Damage due to
accident, abuse, or improper signal
level is not covered by the warranty.
Removal, defacement, or alteration of
any serial or inspection label, mark-
ing, or seal may void the warranty.
Phase Matrix, Inc. will repair or
replace, at its option, any components
of this product which prove to be
defective during the warranty period,
provided the entire unit is returned to
Phase Matrix, Inc. or an authorized
service facility. In-warranty units will
be returned freight prepaid; out-of-
warranty units will be returned freight
COLLECT. No warranty other than
the above is expressed or implied.

Certification

Phase Matrix, Inc. certifies this instru-
ment to be in conformance with the
specifications noted herein at time of
shipment from the factory.

Manual Change Information

As Phase Matrix, Inc. continually
improves and updates its products,
changes to the material covered by
the manual will occur. To maintain
the technical accuracy of the manual,
it may be necessary to provide new
or additional information with the
manual. In these cases, the manual is
shipped with a Manual Update. Please
be sure to incorporate the information
as instructed in the Manual Update.

Safety Notices

A CAUTION notice denotes a
hazard. It calls attention to an
operating procedure, practice,
or the like that, if not cor-
rectly performed or adhered to,
could result in damage to the
product or loss of important
data. Do not proceed beyond

a CAUTION notice until the
indicated conditions are fully
understood and met.

WARNING

A WARNING notice defines
a hazard. It calls attention to
an operating procedure or
practice that if not correctly
followed or adhered to, could
result in either personal inju-
ry or death. Do not proceed
beyond a WARNING notice
until the indicated conditions
are fully understood and
met.
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l@m \ Phase Matrix, Inc’

L ﬂ A National Instruments Company

Introducing the QuickSyn® Frequency Synthesizer

Congratulations on purchasing a
Phase Matrix QuickSyn® Frequency Synthesizer!

To get the most out of your purchase, it is recommended that this
User’s Manual be read carefully and completely.

In this document. ..

The scope of this document is to describe how to setup the
QuickSyn® Frequency Synthesizer, install its software on a
computer, and control the synthesizer using the software.

This document describes information for all QuickSyn® Frequency
Synthesizer models.

“Step 1. Unpack Hardware” on page 4

“Step 2. Peform USB Device Driver Installation” on page 4
“Step 3. Perform Software Installation” on page 19

“Step 4. Setup Synthesizer” on page 22

“Step 5. Review Software Front Panels” on page 24

“Service Information” on page 41
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Step 1. Unpack Hardware

Inspect shipping cartons for any sign of visible or concealed
damage. If cartons are damaged, notify the carrier immediately.

The QuickSyn® Frequency Synthesizer ships in an antistatic package to prevent
damage from electrostatic discharge (ESD). Because ESD can damage the
components of a hardware unit, store the unit an antistatic bag when not in use.

Remove the unit from its package and inspect it for loose
components or any signs of damage. Notify Phase Matrix if the unit
appears damaged in any way.

Step 2. Peform USB Device Driver Installation

In addition to a USB interface, other interfaces are available for order as accessories,
including Ethernet, GPIB, and RS232 interfaces.

To use a personal computer (PC) to communicate with the
QuickSyn® synthesizer, a USB device driver must be installed.
The device driver can be installed automatically or installed
manually if you are not able to run executable files on your PC.
The driver supports both 32- and 64-bit versions of Windows XP,
Windows Vista, and Windows 7. For automatic installation of

Step 2-1 Install Device Driver Using Automatic Installation

the device driver, follow the Step 2-1 instructions. To manually
install the device driver on a system using Windows XP or
Windows 7, follow the Step 2-2 or Step 2-3 respectively.

1 Download the latest available QuickSyn® executable USB
device driver from the Phase Matrix website.

Device drivers are available at www.phasematrix.com

2 Start the installation process by selecting Start > Run > Browse,
navigate to the “setup.exe” file, and select Open to start the
installation wizard.

A window similar to the one shown in Figure 1 will appear.
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Figure 1 Example of the QuickSyn USB Device Driver Installer

QuickSyn™ LISB Device Driver Installer
Welcome to the QuickSyn™ USB
Device Driver Installer!

Thig wazand wall sk you through updating the USE davers
Tt o Dimch Syr™ dece

A
e

4 L
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3 Select Next to continue to the End User License Agreement.

Figure 2 Example of End User License Agreement

QuickSyn™ LSB Device Driver Installer

End User Licente Agrecment
g/

To contrue, sccept the follovwang lcense agreemant. To ead the entre
agreemend. use the soroll bai of press the Page Down kew.

END-JSER LICENSE AGREEMENT FOR GQUICKSYN USB DRNVER A
SOFTWARE

IMPORTANT

|FLEASE READ THE TERMS AND CONDITIONS OF THIS LICENSE
AGREEMENT CAREFULLY BEFORE CONTINUING WITH THIS
PROGRAM INSTALL: This End-Uses License Agreemend [EULA") iz &

| ageesment betwenn you [ether an indnidual : ) and
'mum Inc. h:h;:::- Mﬂl:"l‘l: Ldbn::pmu:]m b
O cest s Agoser Lgeveie Jil it )

()1 do pok anccepd this Agreemment

lcﬂﬂtk Il HM}II_CM]

4  Carefully read through the End User License Agreement.

+ Ifyou agree to the terms of the software license agreement,
select “I accept this Agreement” and select Next to continue.

» Ifyou do not agree, you will not be able to install the software.

A window similar to the one shown in Figure 4 will appear to show
progress of various software components being installed.
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Figure 3 Example of “Installing USB Driver”

QuickSyn™ LISE Device Driver Installer

Installing the USE diver bor pour QuickSen™ devico.
+_;|_\.__|__
L=/ —~
Plames veost whia the divars install Thas ey laks soms bmea 1o complats

5 Select Next once the files have been copied.

Figure 4 Example of “Windows Logo Testing”

Software Installation

] E The software you are installing has not passed Windows Logo
L] testing to verify its compatibility with Windows XP. [Tell me wh
this testing is important. )

Continuing your installation of this software may impair
or destabilize the comrect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the software vendor for software that has
passed Windows Logo testing.

[ Continue Anyway ] EﬁTDPInstallatlm]

6 Select Continue Anyway.

NOTE The QuickSyn® device driver uses files that already exist on the computer as part
of a standard Windows installation and does not install EXE, DLL, or any other

executable files.
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Figure 5 Example of Completing USB Device Driver Installer

QuickSyn™ LISE Device Driver Installer

Congratulations! You are finished

installing your QuickSyn™ LISE device
driver,

The dinverz wese succesiully mlaled on the compuber

‘f'ou can nowe connect pouwr dewice bo Ehiz compuber. I your devce
e with intructions, plese read them frst

x j { E et Mamen Status
it @ |/ Phase Mairic Inc. ushe . Ready to use
i

[_Foih | | Concel |

7  Select Finish to complete the USB device driver installation.

6 Connect the QuickSyn® synthesizer to the PC using a USB
Cable and proceed to Step 3.

NOTE A quick-start kit containing all the necessary cables and a power supply to quickly
setup and run the QuickSyn® synthesizer is available for order as MFSW-ACCO06.

Step 2-2 Install Device Driver Using Manual Installation
(Windows XP)

1 Download the latest available QuickSyn® USB device driver
from the Phase Matrix website.

Device drivers are available at www.phasematrix.com

2 Connect the QuickSyn® synthesizer to the PC using a USB
Cable.

NOTE A quick-start kit containing all the necessary cables and a power supply to quickly
setup and run the QuickSyn® synthesizer is available for order as MFSW-ACCO06.

The “Found New Hardware Wizard” should start automatically.
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Figure 6 Example of the “Found New Hardware Wizard”

Welcome to the Found New
Hardware Wizard

Windows will search for current and updated software by
looking on your computer, on the hardware installation CD, o on
the Windows Update Web site [with your permission).

Read ow privacy policy

Can'Windows connect toWindowes Update to search for
software?

() Yes, this time only

() es, now and every time | connect a device

Click Mest to continue,

l Mewt > || Cancel

3 Select “No, not this time” and Next to continue.

Figure 7 Example of “What Do You Want the Wizard to Do”

This wizard helps you install software for:

FSW_USBSerial

} If your hardware came with an installation CD
&2 or floppy disk. insert it now.

‘what do pou want the wazard to do?

Iy (Recommended)

Click Next to continue.

[ < Back H Next > I[ Cancel i

4  Select “Install from a list or specific location (Advanced)” and
Next to continue.
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Figure 8 Example of “choose search and installation options”

'Found Mew Har dware Wizard

Please choose your search and installation options.

@ gearch for the best diivet in these locations |

Use the check boxes below to bmit or expand the default search, which mcludes local
paths and removable media. The bast diver found wall be mstalled.

[]5eaich removable media (floppy, CD-ROM...)
[] Inchude this lgcation in the search

C:ADocuments and Seltings\Steve\Deasklop v_|

(O Don't search. | vall choose the driver to install

Choose this option to select the device diiver from a kst Windows does not guarantee that
the driver you choose will be the best match for your hardware,

[ cBack || Next> | | Cancel

5  Select “Search for the best driver in these locations.”

6  Check the box to “Include this location in the Search” and enter
the file path in the combo-box or select Browse and search for the
device driver file (QuickSyn.inf) that was downloaded in step 1.

Figure 9 Example of files being copied

Found New Har dware Wizard

Please wail while the wizard installs the software... Ml

3 QuickSyn USE Interface

The screen shown in Figure 9 is displayed as Windows copies the
required file. Once copying is finished, the Next button becomes
available.

7 Select Next to continue once the files have been copied.
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Figure 10 Example of “Windows Logo Testing”

Hardware Installation

| '} The software you are installing for this hardware:
.
QuickSyn USB Interface

has not passed Windows Logo testing to verify its compatibility
with Windows XP. [T ell me why this testing is important.)

Continuing your installation of this software may impair
or destabilize the comect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

| Continue Anyway | | STOP Instaliation |

8 Select “Continue Anyway”

The QuickSyn® device driver uses files that already exist on the computer as part
of a standard Windows installation and does not install EXE, DLL, or any other
executable files.

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for

,j] QuickSyn USE Interface

Chck Finizh to close the wizard.

Windows should display a message indicating that the installation
was successful.

9 Select Finish to complete the device driver installation.
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Step 2-3 Install Device Driver Using Manual Installation
(Windows 7) |

Download the latest available QuickSyn® device driver from the
Phase Matrix website.

Device drivers are available at www.phasematrix.com

2 Connect the QuickSyn® synthesizer to the PC using a USB
cable.

NOTE A quick-start kit containing all the necessary cables and a power supply to quickly
setup and run the QuickSyn® synthesizer is available for order as MFSW-ACCO06.

Figure 12 Example of “Installing device driver software”

! ;B Installing device driver software ® %

Click here for status.

The “Installing Device Driver Software” message will pop up in the
lower-right portion of the screen (see Figure 12).

Figure 13 Example of driver software installation warning

;lb Device driver software was not successfully installed % X
# Click here for details.

Figure 14 Example of driver software installation warning
L Driver Software Installation | -5

Device driver software was not successfully installed
FSW_USBSerial ¥ No driver found

What can | do if my device did not install properly?

The QuickSyn® device driver requires manual installation; therefore,
two other messages will appear (see Figure 13 and 14).

3 Select Close (see Figure 14).

Phase Matrix QuickSyn® Frequency Synthesizer 11 of 40
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4 Click on the Windows logo in the lower-left corner of the
screen, and select Drivers and Printers as shown in Figure 15.

Figure 15 Example of How to Start Manual Installation of Driver

== Control Panel
&' Magnifier
3 Devices and Printers -
il

.J ol Default P \’ew and manage devices, printers, and print jobs
¥

Help and Support

All Pregrams

Logitech USE Test-PC USE Keyboard '1'1'19.31
Optical Mouse

4 Printers and Faxes (2)

Fax Microsoft XPS
Document Writer

+ Unspecified (1)

5l

Create shortcut

| rsw.ust & Troubleshoot

5 Properties SW_USBSerial
| Categary: Unknown
Status: Needs troubleshooting

5 Find the device labeled “FSW_USBSerial” and right-click on it.
Choose Properties from the menu (see Figure 16).
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Figure 17 Example of FSW_USBSerial Properties
. FSW_USBSerial Properties eS|

FSW_USBSerial
—

Device Information

| Manufacturer: Unavailable
Model: FSW_USBSedal
Model number: Unavailable
Categones: Unknown
Description: Unavailable
Device Tasks

To view tasks for this device, nght-click the icon for the device in
Devices and Printers,

6  Click on the Hardware tab (see figure 17).

Phase Matrix QuickSyn® Frequency Synthesizer 13 0f 40
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Figure 18 Example of FSW_USBSerial Properties

. FSW_USBSerial Properties oty

General | Hardware

FSW_USBSerial

S—
Device Functions:

g Name Type
5 FSW_USBSenal Other devices

Device Function Summary

Manufacturer:  Unknown

Location: Port_%0002. Hub_#0003

| Device status: The drivers for this device are not installed. (Code 28)

|

Select the Properties button to display the properties dialog
box (see Figure 18).
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Figure 19 Example of FSW_USBSerial Properties
FSW_USBSerial Properties oS

[ Ganel Drver | Do

. I! FSW_USBSerial
g

Device type: Other devices
Manufacturer: Unknown

Location: Port_#0002.Hub_#0003
Device status
[The drivers for this device are not installed. (Code 28) -

There is no diver selected for the device information set or
element.

To find a driver for this device, click Update Driver.

8 Select Change settings (see Figure 19) to enable the Update
Driver button and click on the Update Driver button.

Figure 20 Example of Update Driver Software

. Update Driver Software - FSW_USBSerial

How do you want to search for driver software?

2 Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software

for your device, unless you've disabled this feature in your device installation
settings.

% Browse my computer for driver software
Locate and install driver software manually

[ Concel |

9 Select the browse option as shown in Figure 20.

Phase Matrix QuickSyn® Frequency Synthesizer 15 0f 40
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Figure 21 Example of Update Driver Software

\l Update Driver Software - FSW_USBSerial

Browse for driver software on your computer

Search for drver software in this lecation:

CAUsers!\ Test\Documents

[ Include subfolders

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

| =
Figure 22 Example of Browse for Folder

Browse For Folder L iﬁ'

Select the folder that contains drivers for your hardware,

4 g Desktop =
4| | QuickSyn SFP V1.0.15 Installer _
4 | Volume =
.. bin L]
. license
. supportfiles
& Downloads v

Folder: QuickSyn SFP V1.0.15 Installer

[ OK ][ Cancel ]

10 Browse to the location of the location of the QuickSyn.inf. file
and choose Ok (see Figure 22).
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Figure 23 Example of Update Driver Software

1 Update Driver Software - ESW_USESerial

Browse for driver software on your computer

Search for driver seftware in this location:
CA\Users\Test\Desktop\ QuickSyn SFP V1.0.15 Installer -

| Include subfalders

= Let me pick from a list of device drivers on my computer
Thics list will show installed driver software compatible with the device, and all driver
software in the same categery as the device.

Cancel

11 Click Next to begin installing the driver (see Figure 23).

A Windows security dialog box will pop up asking to approve the
installation. The driver has been signed by Phase Matrix, Inc.

Figure 24 Example of Windows Security Message

et

[=7] Windows Security

Would you like to install this device software?

Mame: Phase Matrix, Inc. Perts (COM & LPT)
- Publisher: Phase Matrix, Inc.

] Always trust software from "Phase Matrix, Inc.".  |_Install | [ Don't Install

'J-_" You should enly install driver software from publishers you trust. How can I decide
which device software is safe to install?

12 Choose Install to start the installation (see figure 24).

After the driver installs, a dialog box (similar to the one shown
in Figure 25) will appear confirming that the installation was
successful. The com port number will show in the title bar.

Phase Matrix QuickSyn® Frequency Synthesizer 17 of 40
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Figure 25 Example of Windows Security Message

() Ll UpdateDriver Softvare - QuickSyn USE Intedace (COM3) =

Windows has successfully updated your driver software I
Windows has finished installing the driver software for this device:

QuickSyn USE Interface

In the Control Panel under Devices and Printers, the QuickSyn USB
interface should now be listed along with its com port number as
shown in Figure 26. Keep the com port number handy as it will be
needed in order to communicate with the QuickSyn® synthesizer.

Figure 26 Device and Printers Window

. !_3).7!' i » Control Panel » Hardware and Sound » Devices and Printers

Add a8 device Add a printer

Logitech USE TEST-PC USE Keyboard W13
Optical Mouse

« Printers and Faxes (2)

)

Micrasoft XPS
Document Writer

« Unspecified (1)

QuickSyn USB
Interface (COM3)

Categony: Unknown

0“'?|:] QuickSyn USB Interface (COM3)  Model: FSW_USBSesial

Phase Matrix QuickSyn® Frequency Synthesizer
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Step 3. Perform Software Installation

1 Download the latest available QuickSyn® soft front panel
software from the Phase Matrix website and unzip it to a location
on the computer.

Software is available at www.phasematrix.com

2 Start the installation process by selecting Start > Run > Browse,
navigate to the “setup.exe” file, and select Open to start the
installation wizard.

A screen similar to the one shown in Figure 27 is displayed.

Figure 27 Example of Starting the Soft Fron Panel Installation Wizard

9 QuickSyn SFP (USA) ¥1.0,14

It iz shrongly recommandad that wou a6t ol programe balces nunning s
kil Apphatans thal nn mn the background, such ar viur-acameg
wililies, maght Cause the netaler bo Lake longs than Jveage 1o complele

Pleate wall whi the nataler mbsices

3 Continue to the next screen.
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Figure 28 Example of Selecting Destination Directory for Executables

o QuickSyn SFP (USB) ¥1.0.14

Destination Directony
St the primaty installateon deeclony

AR podivante will be inetalied in the fiollowang kcationfs) To inctall volteses inlo &
diteient locshorfs]. chek the Browe Builon and 1eleci anolhed deectony.

Dinattey ol CruscicSn SFP USE] V004
[E\Frogam File\Phace MalitDnackSyn SFPWer 0 14\DackSyn Diivers | [Coeowe.. |

Drneciony hor Mabonal Insinumenls preducts
EE\Hwnmemﬂlmm:\ | [ eiome. ]

[ <t Back |I Bl 33 ]l Carcel ]

4 Enter the destination directory for the soft front panel
executables or browse to a destination directory by selecting the
Browse button.

5 Once the file path has been entered, select Next to continue to
the Software License Agreement.

Figure 29 Example of Software License Agreement
™ QuickSyn SFP (USB) V1,014

Licenze Agresment
"Woun il pccepd T boersels] deplaped below 1o phoceed

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT =

INSTALLATION NOTICE: THIS IS A CONTRACT, BEFORE YO DOWHNLOAD THE SOFTWARE
ANDHOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT, BY
DOWHLOADING THE SOFTWARE ANCUOR CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, YOU COMEENT TO THE TERMS OF THIS
AGREEMENT AND YOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOLU DO NOT WIEH TO
BECOME A PARTY TO THIS AGREEMEMNT AND BE BOUND BY ALL OF ITS TERMS AND
COMDITIONS, CLICK THE APPROPRIATE BUTTON TO CANCEL THE INSTALLATION PROGESS,
DO NOT INSTALL OR LSE THE SOFTWARE, AND RETURN THE SOFTWARE WITHIN THIRTY
[30) DAYS OF RECEIFT OF THE SOF TWARE [INCLUDING ALL ACCOMPAMYING WRITTEN
MATERIALS, ALONG YWITH THEIR CONTAINERS) TO THE PLAGE YO OBTAINED THEM. ALL
RETLIRNS SHALL BE SUBJECT TO NIS THEN CURRENT RETURM POLICY

1 Dafinilions. As used in this Agreament, the following terms have the following meanings

(31 dho vt secept the License Agreement.

| ug.p:i |uun ” Carcel ]
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6 Carefully read through the Software License Agreement.

» Ifyou agree to the terms of the software license agreement, select
“I accept the License Agreement” and select Next to continue.

» Ifyou do not agree, you will not be able to install the software.

7 Select Finish to complete the soft front panel installation. Reboot
the computer if prompted to do so.

Figure 30 Example of files being copied
o QuickSyn SFP (USR] ¥1.0.14 Elc &

Overal Progress
(TTTTTTTTTTTTTT —
Currently mitaling QuckSyn SFP [USEIVI0T4 Part 1 o1

T T T T

Figure 31 Example of Completing Soft Front Panel Installation Wizard

o QuickSyn SFP [LSH) ¥1.0,14

Installation Complete

The mstaler Fag frasked updatng pou ipidem
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Step 4. Setup Synthesizer

A quick-start kit that contains all the necessary cables and a power supply to quickly
setup and run the QuickSyn® synthesizer is available for order as MFSW-ACCO06.

1 Insert one end of an SMA cable to the synthesizer’s RF OUT
SMA connector and the other end of the cable to the applicable
microwave test equipment as shown in Figure 32.

In addition to a USB interface, other interfaces are available for order as accessories,
including Ethernet, GPIB, and RS232 interfaces.

2 Insert the Mini-B end of a USB cable into the Synthesizer’s USB
connector and the A-Type end into the computer’s USB receptacle.

3 Ensure that the power supply is turned off before connecting
DC cables (PN MFSW-ACCO03). Verify that the voltage of the
power supply is set between +12 V and +12.5 V.

Voltage less than +12 V at the synthesizer connector may result in malfunction,

WARNING
and voltage in excess of +15 V may damage the synthesizer.

4 Connect the black (ground) wire of the DC bias power cable to
the power supply.

5 Connect the red (+12 V) wire to the power supply.

6 Insert a 20-pin SPI connector into the synthesizer’s SPI connec-
tor receptacle.

7 Turn on the power supply.

The QuickSyn® synthesizer generates heat. Therefore, use a heatsink (such as a
15” square metal plate) or ensure that adequate airflow is present to prevent the
synthesizer’s internal temperature from exceeding +75° C.

22 0f 40 Phase Matrix QuickSyn® Frequency Synthesizer
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Figure 32 Connection diagram

FREQUENCY
COUNTER

Erertd

SPECTRUM ANALYZER
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POWER METER SOURCE COUNTER POWER METER
|[] memeem 7] 2w £ 2 [
EJ = A gl

SIGHAL ANALYZER

plinse e fest)

tk.
&y

s =W

™ 10 MMz EXT,

1V, 24 . REFERENCE
POWER SUPPLY A—
‘LPEE: ﬁ'ﬂq COMPUTER
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Step 5. Review Software Front Panels

Step 5-1 Launch QuickSyn® Soft Front Panel Software

1 Use the shortcut icon E that was placed on the computer’s
desktop during installation to launch the QuickSyn® soft front
panel software.

The “Locate QuickSyn Device” dialog box will appear (see Figure 33).

Figure 33 Example of “Locate QuickSyn Device” dialog box
@ Locate QuickSyn Device...
QuickSyn Module Narme
{UseComPort |
QuickSyn Module Address

7 = | Network... |
| oK l smdste || ez |

2 Enter a name for the QuickSyn® module. The default name
is “USBComPort.” The name that is entered here will appear
at the top of the Main Control panel, which will help the user
differentiate between multiple QuickSyn® units attached to the
computer.

3 Select the com port (If you’re using a GPIB or Ethernet
connection, enter the GPIB or IP address) to which the
QuickSyn® module is connected and choose OK.

NOTE The IP address of the Ethernet adapter accessory can be found by selecting the
Network . . . option and selecting the resulting entry that matches the MAC address
of the adapter.

Phase Matrix QuickSyn® Frequency Synthesizer 24 0f 40
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Step 5-2 Review the Main Control Panel

The QuickSyn® synthesizer soft front panel is a graphical user
interface (GUI) that provides a quick and easy way to exercise the
synthesizer’s extensive functionality (see Figure 34). The GUI
contains three tabs in the upper-left corner. These tabs represent the
three logical groups of functionality—main control, sweep mode,
and list mode.

Stop Button This button is used to stop the soft front panel from
reading and writing to the synthesizer; it halts the program and is
the preferred way to exit the program.

Figure 34 Q
- H Ty

uickSyn® Main Control Panel
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Model Number, Serial Number, Calibration Date, Options,
Firmware Ver The information area, located in the upper-right
corner of the Main Control panel, reveals the synthesizer’s model
number, serial number, date of last calibration, currently installed
options, and firmware version. This information cannot be changed
with the soft front panel.

Please have the information from the main control panel readily available when
contacting Phase Matrix regarding questions about your synthesizer.

For information about options available for the QuickSyn® synthesizer,
refer to the QuickSyn® synthesizer data sheet on the Phase Matrix website
(www.phasematrix.com)

External Reference Indicators When an external reference
source is connected to the synthesizer, the synthesizer will detect
the (10 MHz) reference signal and lock to the source. The
DETECT and LOCK indicators will illuminate.

Reference Source These buttons are used to select between
External and Internal reference sources. Internal is the default
selection.

*  When External is selected, the synthesizer will detect and lock
to the user-supplied 10 MHz external signal.

*  When Internal is selected, the synthesizer will lock to its oven-
controlled crystal oscillator.

To lock to an external reference, connect an external reference
source to the REF IN connector located on the synthesizer’s front
panel (see Figure 32) and select the External button.

External reference frequency input must be within 10 MHz £+2 ppm.

Internal Reference The OUTPUT button enables the user to
choose between reference power output on or off. By default the
OUTPUT button is on and illuminated. When the OUTPUT button
is off, the signal is muted, and the OUTPUT button is no longer
illuminated.
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Synthesizer Frequency This rotary control (along with an entry
box) is used to select a fixed frequency. A frequency value may be
selected by pointing the rotary control and dragging it around to the
left or right until the desired frequency is reached. The LOCKED
indicator will illuminate when the synthesizer settles on the target
frequency. The value is displayed in the entry box below the rotary
control. The entry box value may be changed by highlighting the
number and entering in the desired value or by using the up/down
arrows to the left of the entry box. The default frequency is 10,000
MHz. Refer to the synthesizer’s data sheet for applicable frequency
range. Data sheets are located on the Phase Matrix website (www.
phasematrix.com).

LOCKED This indicator illuminates when the synthesizer settles
on the target frequency.

Lock Recovery When this check box is selected, the synthesizer
will automatically attempt to recover a lost or unestablished frequency
lock. Three attempts will be made to recover the lock. The LOCKED
indicator will no longer illuminate if the synthesizer cannot recover
the frequency lock. The lock recovery function is on by default.

Synthesizer Power This rotary control (along with an entry
box) is used to select output power. A power value may be selected
by pointing the rotary control and dragging it around to the left or
right until the desired power is reached. The value is displayed in
the entry box below the rotary control. The entry box value may be
changed by highlighting the number and entering in the desired val-
ue or by using the up/down arrows to the left of the entry box. The
default output power is +15 dBm for the FSW-0010 and +13 dBm
for the FSW-0020. The FSW-0010 synthesizer provides a leveled
power response from -25 dBm to +15 dBm, and the FSW-0020
model provides a leveled response between -10 dBm and +13 dBm.

Synthesizer Power OUTPUT This button enables the user to choose
between RF power output on or off. By default the OUTPUT button is
off. When the OUTPUT button is on, the button will illuminate.

Blanking When this check box is selected, RF output power will
be disabled while the synthesizer is switching between frequencies.
Blanking is off by default.

Pulse This button is used to select pulse modulation. To utilize
pulse modulation, connect a pulse-modulation source to the
synthesizer’s Pulse input connector located on the front panel (see
Figure 32) and select the Pulse button on the main control panel.
The button will illuminate to indicate that pulse modulation is on,
and the synthesizer will switch the output power on and off using
5-volt logic (i.e., ¥5 V=0n and 0 V = off). Pulse input uses an
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internal “pull-up” resistor to keep power on when there is nothing
connected to the Pulse input connector. To maximize the pulse-
modulation on-off ratio, set the synthesizer’s output power from
the Main Control panel to maximum power. By default pulse
modulation is off.

Amplitude This button is used to select amplitude modulation
(AM). To utilize the AM mode, connect an AM source to the
synthesizer’s AM input connector located on the front panel of

the synthesizer (see Figure 32) and select the Amplitude button

on the main control panel. The button will illuminate to indicate
that amplitude modulation is on, and the synthesizer will accept
modulating signals between DC and 100 kHz within £1 V (2 V p-p)
amplitude. For optimal performance, set the synthesizer’s output
power from the Main Control panel to the middle of the available
power range. By default AM is off.

AM Sensitivity % This slider and accompanying entry box enables
the user to set AM sensitivity, which is dependent on synthesizer
output frequency. To set the desired sensitivity, move the slider left
or right to the desired value or enter the value in the entry box.

Frequency This button is used to select frequency modulation (FM).
To utilize the FM mode, connect an FM source to the synthesizer’s

FM input connector located on the front panel of the synthesizer (see
Figure 32). From the Main Control panel, select the Frequency button
and one of the four FM modes. The Frequency button will illuminate
to indicate that frequency modulation is on. The synthesizer will accept
modulating signals between £1 V (2 V p-p). By default FM is off.

FM Sensitivity % This slider and accompanying entry box enables
the user to set FM sensitivity, which is dependent on synthesizer
output frequency. To set the desired sensitivity, move the slider left
or right to the desired value or enter the value in the entry box.

FM WB, FM NB 1, FM NB 2, Phase Modulation These
buttons enable the user to choose the desired FM mode.

*  When FM WB is selected, the synthesizer modulation rate range
1s 50 kHz to 1 MHz.

*  When FM NB 1 is selected, the synthesizer modulation rate
range is 100 Hz to 10 kHz.

*  When FM NB 2 is selected, the synthesizer modulation rate
range is 10 kHz to 100 kHz.

*  When Phase Modulation is selected, the synthesizer modulation
rate range is DC to 100 kHz.

The synthesizer’s default FM mode is FM WB.
Phase Matrix QuickSyn® Frequency Synthesizer 28 of 40



User s Manual

29 0f 40

Reference, Frequency, Power, Temperature These settings
and status indicators (see Figure 35) located toward the bottom of

the Main Control panel provide an easily visible indication of the
currently selected reference type, frequency, and power. In addition,
the internal temperature of the synthesizer is displayed. The values in
these indicators will update as settings and temperature change.

Figure 35 Settings and status indicators

T 10000.000000000 MHz § 13.0 dBm | 29.0°C

Command Window Located in the lower-left corner of the Main
Control panel is a command window (see Figure 31) that displays

all the commands used during a session and is intended to aid in the
development of programs to control the QuickSyn® synthesizer.

Figure 36 Command Window

Self Test The Start Test button will initiate the synthesizer’s
self-test routine, which will check frequency lock, bias voltage, and
temperature. The indicator above the Start Test button will show
Passed or Failed based on the results of the test. Failed parameters
are listed in a separate popup screen.

Instrument State The buttons in the lower-right corner of the
Main Control panel enable the user to save, recall, and reset settings.

*  When Save as Default is selected, the current reference,
frequency, power, and modulation settings are stored as the new
default settings.

*  When Recall Default is selected, the settings previously saved as
default settings are recalled.

*  When Set to Factory Default is selected, the synthesizer’s
factory-defined default settings (see Table 1) are restored,
replacing previously user-defined settings.

When the synthesizer is turned on, the instrument state returns to the last saved
state; thus, if no user-defined settings are saved, the factory default settings are used.
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Setting Default Value

RF Output off

Frequency 10 GHz

Output Power +15 dBm (FSW-0010)
+13 dBm (FSW-0020)

Blanking off

Reference Source Internal

Reference Output on

Pulse Modulation off

Amplitude Modulation  off

AM Sensitivity 0

Frequency Modulation  off

FM Sensitivity 0
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Step 5-3 Review the Sweep Mode Panel

The Sweep Mode panel, as shown in Figure 37, is accessible by
selecting the Sweep Mode tab located in the upper-left corner of the
Main Control panel. The Sweep Mode panel allows the user to set
triggering, sweep direction, frequency range and step size, power
range and step size, and frequency and power dwell time.

Figure 37 Sweep Mode Panel

o Juick

Set Trigger The buttons in the Sweep Settings (Common) area
of the Sweep Mode panel allow the user to set parameters that are
common to both frequency and power sweeps.

*  When No Trigger is selected, sweeps begin immediately after
selecting the Start Sweep button.

*  When Enable List Trigger is selected and the Start Sweep button is
pressed, a full sweep begins when a hardware trigger is detected.

*  When Enable List Point Trigger is selected and the Start Sweep
button is pressed, sweep points change as each hardware trigger is
received.

A hardware trigger is a 0/3.3 V pulse signal applied to pin 17 (trigger) of the SPI
NOTE . . L . iy
interface connector. A trigger is initiated on a low-to-high transition.
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Dwell Time (usec) The Dwell Time entry box is used to enter the
dwell time, which is the time that each point (frequency or power)
in the sweep will remain static before moving to the next point. The
dwell time is not used when Enable List Point Trigger is selected.
To enter a dwell time, highlight the entry box and enter a value.

Use the up/down arrow on the left side to raise or lower the value.

If the QuickSyn® synthesizer is equipped with option 03, switching speed (from
one frequency point to another) in Normal Mode is 200 ps. Sweeps can be as fast
as 100 ps per point in Fast Mode. However, the number of points allowed is limited
to 32,000. Therefore, use Normal Mode for sweeps that require a number of points
over 32,000. If option 03 is not present, switching speed is 1 ms in either mode.

Blanking On/Off When the Blanking button is turned on, RF
output is disabled until the frequency has stabilized. The indicator
on the button will illuminate when Blanking is on.

Output On/Off This button allows the user to turn the RF output
signal on and off. By default the RF output signal automatically
turns on and remains on after a sweep is finished unless the Output
On/Off button is selected. When selected, the indicator on the
button is illuminated.

Sweep Direction The buttons under Sweep Direction allow the
user to set sweep direction.

*  When Up is selected, sweeps occur in ascending order.
*  When Down is selected, sweeps occur in descending order.

*  When Up and Down is selected, the synthesizer sweeps in both
ascending and descending order.

Number of Sweeps This entry box is used to define the number
of times a sweep is executed. To enter a number of sweeps,
highlight the entry box and enter the desired value. The up/down
arrow on the left side of the entry box can be used to increase or
decrease the value.

Continuous On/Off When this button is selected, the indicator
will illuminate, and sweeps will continue until the Stop Sweep
button is selected.
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Sweep Mode The buttons in the Frequency Sweep Settings
area of the Sweep Mode panel allow the user to set the parameters
necessary for frequency sweeps.

*  When Normal Mode is selected, the Start Freq, Stop Freq,
Power, and Step Freq entry boxes are available for the user to
enter values.

*  When Fast Mode is selected, the Start Freq, Stop Freq, Power,
and Number of Points entry boxes are available for the user
to enter values. The Step Freq entry box is disabled as the
synthesizer will pre-calculate the step frequency based on the
number of points specified in the Number of Points entry box
located above the Start Sweep button.

Start Freq, Stop Freq These entry boxes are used to select the
frequencies that the sweep will start and end with. To enter a value,
highlight the number in the box and enter the desired value or use
the up/down arrows to the left of the entry box.

Power (dBm) This entry box is used to select the power
parameter of a frequency sweep. To enter a value, highlight the
number in the box and enter the desired value or use the up/down
arrows to the left of the entry box.

Multiple power levels are not allowed in frequency sweeps. Use the Power Sweep
Settings for power sweeps. Go to the List Mode panel for combined power and
frequency sweeps.

Step Freq (MHz) This entry box is used to select the frequency
step between sweep points. To enter a value, highlight the number
in the box and enter the desired value or use the up/down arrows to
the left of the entry box. This box is only available when Normal
Mode is selected.

Number of Points This entry box is used to select the maximum
number of points to sweep. To enter a value, highlight the number
in the box and enter the desired value or use the up/down arrows to
the left of the entry box. Values above 32,000 are not allowed when
Fast Mode is selected. This box is only available when Fast Mode
is selected.

Start Sweep The Start Sweep button under the Frequency Sweep
Settings area of the Sweep Mode panel is used to execute frequency
sweeps after parameters are set.
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Stop Sweep The red Stop Sweep button under the Frequency
Sweep Settings area of the Sweep Mode panel is used to halt
frequency sweeps.

Sweep Mode The buttons in the Power Sweep Settings area
of the Sweep Mode panel allow the user to set the parameters
necessary for power sweeps.

*  When Normal Mode is selected, the Start Power, Stop Power,
Frequency, and Step Power entry boxes are available for the
user to enter values.

*  When Fast Mode is selected, the Start Power, Stop Power,
Frequency, and Number of Points entry boxes are available for
the user to enter values. The Step Power entry box is disabled
as the synthesizer will pre-calculate this parameter based on the
number of points specified in the Number of Points entry box
located above the Start Sweep button.

Start Power, Stop Power These entry boxes are used to select
the power value at which the sweep will start and stop. To enter a
value, highlight the number in the box and enter the desired value or
use the up/down arrows to the left of the entry box.

Frequency (MHz) This entry box is used to select the frequency
parameter of the sweep. To enter a value, highlight the number in
the box and enter the desired value or use the up/down arrows to the
left of the entry box.

Multiple frequency values are not allowed in power sweeps. Use the Frequency
Sweep Settings for frequency sweeps. Go to the List Mode panel for combined
power and frequency sweeps.

Step Power (dBm) This entry box is used to select the power
output step between sweep points. To enter a value, highlight the
number in the box and enter the desired value or use the up/down
arrows to the left of the entry box. This box is only available when
Normal Mode is selected.

Number of Points This entry box is used to select the maximum
number of points to sweep. To enter a value, highlight the number
in the box and enter the desired value or use the up/down arrows to
the left of the entry box. Values above 32,000 are not allowed when
Fast Mode is selected. This box is only available when Fast Mode
is selected.

Phase Matrix QuickSyn® Frequency Synthesizer 34 0f 40



User's Manual

Start Sweep The Start Sweep button under the Power Sweep
Settings area of the Sweep Mode panel is used to execute power
sweeps after parameters are set.

Stop Sweep The red Stop Sweep button under the Power Sweep
Settings area of the Sweep Mode panel is used to halt power
sweeps.

NOTE When exiting the Sweep Mode panel, a reset command is issued and the synthesizer
returns to its last saved state.

Step 5-4 Review the List Mode Panel

The List Mode panel, as shown in Figure 38, is accessible by
selecting the List Mode tab located in the upper-left corner of the
Main Control panel. The List Mode panel allows the user to setup
and execute a list of triggered sequences of synthesizer states.

Figure 38 List Mode Panel
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Set Trigger The buttons in the Set Trigger area of the List Mode
panel allow the user to select trigger mode.

*  When No Trigger is selected and the Run List button is pressed,
sweeps begin immediately upon execution.

*  When Enable List Trigger is selected, a full sweep begins when
a hardware trigger is detected.

*  When Enable List Point Trigger is selected, sweep points
change as each hardware trigger is received.

A hardware trigger is a 0/3.3 V pulse signal applied to pin 17 (trigger) of the SPI
interface connector. A trigger is initiated on a low-to-high transition.

Dwell Time The buttons in the Dwell Time area of the List Mode
panel allow the user to choose between List Point Dwell Time and
Global Dwell Time. Dwell time is the time that each point in the
sweep will remain static before moving to the next point

*  When Use List Point Dwell Time is selected, the synthesizer
uses the user-specified time value for each list point.

*  When Global Dwell Time is selected, the Global Dwell Time
entry box becomes available, and a value in microseconds can
be entered.

Global Dwell Time This entry box is used to specify the time
in microseconds that each point will remain static before moving
to the next point. To enter a value, select the option button next to
Global Dwell Time, highlight the number in the box, and enter a
value or use the up/down arrows.

Sweep Direction The buttons under Sweep Direction allow the
user to set sweep direction.

*  When Up is selected, sweeps occur in ascending order.
*  When Down is selected, sweeps occur in descending order.

*  When Up and Down is selected, the synthesizer sweeps in both
ascending and descending order.
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Number of Sweeps This entry box is used to define the number
of times a sweep is executed. To enter a number of sweeps,
highlight the entry box and enter the desired value. The up/down
arrow on the left side of the entry box can be used to increase or
decrease the value.

Continuous On/Off When this button is selected, the indicator
will illuminate, and sweeps will continue until the red Stop List
button is selected.

Blanking On/Off When the Blanking button is turned on, RF
output is disabled until frequency has stabilized. The indicator on
the button will illuminate when Blanking is on.

Erase List When the Erase List button is selected, an erase-list
command is sent and prepares the synthesizer for a new list.

Create/Edit List This button is used to enable the Edit List dialog
box (see Figure 34).

Run List The Run List button is used to execute a sweep per a list
that has been created in the Edit List dialog box.

Stop List The Stop List button is used to halt a sweep running in
list mode.

List Load Progress The List Load Progress indicator displays
the progress of the list loading after the Load Current List button
in the Edit List dialog box is selected. The Ready indicator will
illuminate when the list is loaded and ready to be executed.

Run List Point This button is used to set the parameter in the
list for the point number specified in the Point Number entry box
located next to the Run List Point button.

Point Number The Point Number entry box is used to specify the
point number in the list that is being created or edited in the Edit
List dialog box. To specify a value, highlight the number in the box
and enter a new value or use the up/down arrows on the left side of
the entry box.

When exiting the List Mode panel, a reset command is issued and the synthesizer
returns to its last saved state.
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Step 5-5 Review the Edit List Dialog Box

The Edit List dialog box, shown in Figure 39, is accessible by
selecting the Create/Edit List button on the List Mode panel.

Figure 39 Edit List Dialog Box
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Point Number, Frequency, Power and Dwell Time These
entry boxes enable the user to specify point number, frequency,
power, and dwell time values for creating sweep lists. To specify
a value in these entry boxes, highlight the number in the box of
the parameter you wish to set and enter a new value or use the up/
down arrows on the left side of the entry box.

Output ON/OFF The Output ON/OFF buttons located next to
the Dwell Time entry boxes in the Edit List dialog box are used to
control the RF output signal at the specified point. When selected
the indicator on the button will illuminate and RF output will be
enabled.

Clear Current List This button is used to clear data in all entry
boxes in the Edit List dialog box.
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Create New List When the Create New List button is selected,
the Create List dialog box (see Figure 41) appears.

Get List From File This button is used to locate and retrieve a
previously defined and saved list. Selecting the Get List From File
button launches a browsing window that will enable the user to find
the file.

Save List to File This button enables the user to save a list to
afile. Selecting the Save List to File button launches a browsing
window (similar to the one shown in Figure 40) that will enable the
user to save a file on the computer.

Figure 40 Example of Browsing Window
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Load Current List This button is used to load a list into the
synthesizer from the the Edit List dialog box.

Cancel The Cancel button in the Edit List dialog box closes the
dialog box and does not save the values entered in the entry boxes.
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Step 5-6 Review the Create List Dialog Box

The Create List dialog box, shown in Figure 41, is accessible by
selecting the Create New List button in the Edit List dialog box.
The entry boxes on the Edit List dialog box are automatically
populated when the entry boxes within the Create List dialog box
are filled and the Create List button is selected.

Figure 41 Create List Dialog Box
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Begin Frequency, End Frequency These entry boxes are used
to specify the initial and final frequency values the list will start and
end with. To enter values, highlight the number in the entry box and
enter a value or use the up/down arrow on the left side of the box.

Begin Power, End Power These entry boxes are used to specify
the initial and final power values the list will start and end with. To
enter values, highlight the number in the entry box and enter a value
or use the up/down arrow on the left side of the box.

Dwell Time This entry box is used to specify the dwell time for
all points on the list. To enter values, highlight the number in the
entry box and enter a value or use the up/down arrow on the left side
of the box.

Number of Points The number of points to be included in the
list is entered in the Number of Points entry box. To enter values,
highlight the number in the entry box and enter a value or use the up/
down arrow on the left side of the box.

RF Output The RF Output button, when pressed, disables RF
output at each point on the list. The button is illuminated when on.

Pulse Mod. This button is used to turn on and off the pulse
modulation mode for each point on the list. The button is
illuminated when on.
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Create List Selecting the Create List button executes the action of
populating the entry boxes in the Edit List dialog box.

Cancel The Cancel button in the Create List dialog box, closes the
dialog box and does not save the values entered in the entry boxes.

Service Information

Periodic Maintenance

There are no hardware adjustments within QuickSyn® synthesizers.
Phase Matrix recommends that the QuickSyn® synthesizer is
calibrated every 24 months or whenever a problem is suspected.
The specific calibration interval depends upon the accuracy
required. No periodic preventive maintenance is required.

Calibration software is available from the Phase Matrix website
(www.phasematrix.com)

Factory Service

If you are returning a QuickSyn® synthesizer for service or repair,
be sure to include the following information with the shipment:

* Name and address of owner
*  Model, complete serial number, options, and firmware version.

* A complete description of the problem. Be sure to provide
enough information so that the problem can be verified:

»  Under what conditions did the problem occur?
» Did the unit work then fail?

*  What other equipment was connected to the synthesizer
when the problem occurred?

*  The name and telephone number of someone familiar with the
problem who can be contacted by Phase Matrix if any further
information is needed.

*  The shipping address to which the synthesizer is to be returned.
Include any special shipping instructions.
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Shipping Instructions

1 Place the synthesizer in an antistatic bag or enclosure.
2 Wrap the synthesizer in heavy plastic or kraft paper.
3 Repack the synthesizer in the original container, if available.

If the original container cannot be used, pack the synthesizer
in a heavy (275 pound test) double-walled carton with
approximately four inches of packing material between the
synthesizer and the inner carton.

4 Seal the carton with strong filament tape or strapping.

5 Mark the carton to indicate that it contains a fragile electronic
instrument.

6  Ship the synthesizer to Phase Matrix at the following address:

Phase Matrix, Inc.

109 Bonaventura Dr.
San Jose, CA 95134
Tel: 1-408-428-1000
www.phasematrix.com
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