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1 Introduction and Scope

1.1 Scope

This document describes the use of the Valon 5007 dual synthesizer, manufactured by Valon
Technology, as the clock source for the ADC boards, and ultimately, the Roach2 board FPGA in the
VErsatile GBT Astronomical Spectrometer (VEGAS) [AD 01].

This document includes the RFI enclosure design, board configuration, assembly, and testing of the
Valon synthesizer unit.

1.2 Introduction

VEGAS will be capable of processing up to 1.25 GHz bandwidth from 8 dual polarized beams or a
bandwidth up to 10 GHz from a dual polarized beam.

The performance of VEGAS relies on a stable, reliable, remotely configurable clock source and the
Valon 5007 was chosen for this task.

1.3 Abbreviations and Acronyms

ADC Analog to Digital Converter

ASIAA Academia Sinica Institute of Astronomy and Astrophysics

CASPER Collaboration for Astronomy Signal Processing and Electronics Research
FPGA Field Programmable Gate Array

GBT Green Bank Telescope

GSPS Giga Samples Per Second

IF Intermediate Frequency

M&C Monitor and Control

NRAO National Radio Astronomy Observatory

RFI Radio Frequency Interference

VEGAS VErsatile GBT Astronomical Spectrometer

2 Documentation

2.1  Applicable documents

No Document Title Reference

ADO1 VEGAS Design Report VEGAS-001-A-REP
ADQ2 Valon Synthesizer RFI Test Report VEGAS-003-A-REP
ADO3 VEGAS Shielded Rack Cabling B352155002
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ADO04 Valon RFI Enclosure mechanical drawing D35215M006
ADO05 Valon RFI Enclosure Lid mechanical drawing D35215M007
ADO06 Valon RFI Enclosure Assembly Schematic B35216S003

2.2 Reference Documents

No Document Title Reference
RDO1 VEGAS Specification Document link
RDO02 Valon 5007 Datasheet link

3 Electronics Design
3.1  Valon 5007 Dual Synthesizer Board

Each Roach2 board in VEGAS has a dedicated VValon 5007 dual synthesizer unit to provide the clock
to the ADC boards. The 5007 has two RF outputs that have a range of 137.5 MHz to 4400 MHz. It
can accept an external reference frequency, or use its own internal reference. The output level can be
adjusted to 0, +3, +6, or +8dBm. It also has on-board flash that can retain the desired settings when
power cycled. Figure 1 shows the VValon 5007 as normally purchased.

Figure 1 - Valon 5007 Synthesizer Board
3.2 RS232 Adapter Board

There is a serial interface adapter board for the 5007 that allows users to remotely adjust the various
parameters of the unit, which makes it very useful for VEGAS because of the need to change the ADC
clock frequency. The RS232 boards in this design have a Spectrum Control filtered DB-9 connector
installed in place of the standard connector. Figure 2 shows the RS232 adapter board.


http://www.gb.nrao.edu/vegas/report/specific.pdf
http://www.valontechnology.com/5007%20synthesizer.html
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Figure 2 - Valon RS232 Adapter Board

3.3 DC Power Input

The 5007 board requires a +5VDC power supply input. For the packaged synthesizer used in VEGAS,
a +12VDC supply is the power input to the unit. Inside the enclosure is a +5VDC voltage regulator to
provide power to the Valon. The regulator is attached to the inside wall of the enclosure to help
dissipate the heat. The bypass capacitors are soldered directly to the legs of the TO-220 regulator
device, as shown in Figure 3.

Figure 3 - Valon 5V Regulator Wiring

3.4  RFI Enclosure Internal Wiring

There are several connections that need to be made to the VValon 5007 inside the enclosure. Refer to
[AD 06] and Figure 4 below for the schematic diagram detailing these connections.
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Figure 4 - Valon Synthesizer Assembly Schematic

The REF input and RF outputs are connected from the 5007 board to SMA bulkhead connectors in the
enclosure. This is accomplished using short RG188 cables with an SMA connector on one end, and
bare center conductor and shield on the other end. The bare wires are soldered directly to the 5007
where SMA connectors would normally reside, as shown in Figure 5.

Figure 5 - Valon 5007 SMA Connections
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The DC power wires are connected from the tubular feedthru PI filters in the box to the input of the
+5V regulator, then from the output of the regulator to the 5007, using the pigtail cable provided by
Valon.

The RS232 adapter board typically attaches directly to the 5007 using the small 6-pin connector
labeled “USER”. This synthesizer package was originally designed to fit in the standard 1.3U Roachl
chassis. Attaching the RS232 board directly to the 5007 would have made the form factor too large to
fit inside the Roach1 chassis, so the decision was made to mount the RS232 board above the level of
the 5007 and attach it with a short cable. The original PCB-mount 6-pin connector was de-soldered
from the 5007, and short wires were used to make the cable to connect the pins back to the PCB, as
shown in Figure 6.

Figure 6 - Valon RS232 Wiring

3.5  Board Configuration

An RS232 serial connection is used to communicate with the Valon synthesizer, providing a way to
control and monitor several parameters such as output frequency, reference select, lock status, output
level, and many others.

3.5.1 Using the Valon 5007 Configuration Manager
The initial bench testing of the synthesizers was performed using the “Valon 5007 Configuration

Manager” application, downloaded from the Valon Technology website. A serial cable is attached
between a computer and the 5007. The serial connection is opened when the application is launched.
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w5007 Config Mer - Admin Version =]
File  Comm Part  Registers Help

Synthesizer Select

‘ VValon Technology, LLC  © Synthesizera " © Synthesizers

Frequency Settings Settings Board Serial Number
Desired Frequency: 800,000000 MHz CP Current Setting: |2.50 ma T 12345

Frequency Offset: .000000 MHZz i o
I RF PD Polarity Positive I Firmware Version

VCO Output Frequency: = 3200.000000 MHz

a i [T123
FPhase Detector Freq: 10000.000 KHzZ I Charge Pump Active I

Frequency Increment: 200.000 KHz Counter Reset Disabled Frequency Range

Reference Frequency: 10.000000 MHz ini .
= k Detect Precision — 10 nS Minimum: 2200 MHz
RF Prescaler: [4f5 15 Maximum: 4400 | MHz

Mute Until Lack Detect Disabled
VCO Settings Mux Output
B . Clock Divider Settings DGnd -
Band Selact Clock Divider: 80 R Divider output i
Value: 1

M Divider Oubput 2
- . — = Analog Lock Datect
Double Buffer Disabled Mode: |Clock Divider off = | Digita‘lj Lock Datact | ~|
l Low Noise Mode Enabled I Cycle Slip Reduction Disabled

Reference Select

l VCO Powerad Up I OutputEowen @ Internal
Level 7 | ) External
l Power Enabled I
RF Output Connect Status
veo Lock status: - | SRS ( RF Output Enablad | Connect

Figure 7 - Valon 5007 Configuration Manager

Once the connection is established, go to File -> Read Registers to read the current configuration of
the attached 5007.

o 5007 Config Mgr - Admin Version (=) %]
File | Comm Port Registers Help
Get Configuration Synthesizer Select
Save Configuration lnﬂlogy LLC () Synthesizer A > Synthesizer B
Write Registers >
Read Registers | Settings Board Serial Number
:‘:Te Ela=h .000000 MHz CP Current Setting: 123245
Xi
Frequency Unser: .000000 MHz RF PD Polarity Positive l . .
Firmware Version
VCO Output Frequency: | 3200.000000 MHz
i 1.2.3
Phase Detector Freq: 10000.000 KHz ’ (R B [ i I

This will update the fields in the GUI to display the current Valon settings.
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s 5007 Config Mgr - Admin Version (=)

File Comm Port Reagisters Help

Synthesizer Select

VVa_l()n Technologyj LLC (%) Synthesizer A ) Synthesizer B

Frequency Settings Settings Board Serial Number
Desired Frequency: ’m MHz CP Current Setting: |2,50 mA = 12345

Frequency Offset: ’m MHz

VCO Output Frequency: | 4000.000000 MHz

Phase Detector Freq: 10000.000 KHz

Frequency Increment: 200.000 KHz

RF PD Polarity Positive

Firmware Version
1.2.3

Counter Reset Disabled Frequency Range

Charge Pump Active

Reference Frequency: 10.000000 MHz ini .
Lock Detect Precision = 10 nS Minimum: 2200 MHz

- s

RF Prescaler: |Si = Maximum: 4400 MHz

Mute Until Lock Detect Disabled

VCO Settings Mux Output
R Clock Divider Settings DGnd ["]
Band Select Clock Divider: 30 value: 1 R Divider output

N Divider Qutput A
— = Analog Lock Detect |
Double Buffer Disabled Mode: Clock Divider off %] Digitaslg TocDeteeell~

Cycle Slip Reduction Disabled

[ Low Noise Mode Enabled I
Refarence Select

[ VCO Powered Up I Cutputibowey O Internal

Level 7 o & External

[ bower Enabied ]

RF Qutput Connect Status

Connect

veo Lock status: [ IISERERN

RF Output Enabled

Now, the user can change settings such as the reference select, by selecting the desired radio button.

I Low Noise Mode Enabled |

Reference Select

l VCO Powered Up I U (R © Internal

Level 7 = O External

| Power Enabled |

RF Qutput Connect Status

VCO Lock Status: _ l RF Output Enabled ] W

The desired frequency can be changed by clicking in the “desired frequency” field, and entering the
new frequency and clicking the close button.
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ol ==
File Comm Port Registers Help
Synthesizer Select
VVH,] Configuration Manager Program - Set Frequencies nesizer B
Frequency Setti Synthesizer Frequency Phase Detector Frequency ial Number
Desired Fre: Enter the desired output frequency: Enter the phase detector freq: 2345
Frequency| |l440‘000000 MHz 10000.000 KHz
Version

VCO Output Fre Enter the frequency offset:

Ph Detect

Frequency Incr
g = Enter the frequency increment: Range

200.000 KHz Reference Doubler Disabled - 2200 | MHz
Resulting VCO output frequency: Resulting phase detector freq: : |4400 | MHz

VCO Settings 2880.000000 MHz 10000.000 KHz ut

1.2.3

Reference Freq

RF Pre

Resulting output divide by factor: ~
Band Select 9 P v Factors output [ ]
2 INT: | 288 Output =

ock Detect

ERAC: 0O ck Detect |v
Increment
Low Ng MOD: |25 T
[ up ] [ Down ele
R: |1
v ernal

@ el

RF Output Connect Status

VCO Lock Status: | Locked RF Output Enabled ] Connect

11

= 5007 Config Mgr - Admin Version (==
File  Comm Port Registers Help

Synthesizer Select

VVa_lon Technology’ LLC () Synthesizer A » Synthesizer B

Frequency Settings Settings Board Serial Number
Desired Frequency: | 1440.000000 MHz CP Current Setting: 12345
Frequency Offset: .000000 MHz [ RF PD Polarity Positive ] . .
Firmware Version
VCO Output Frequency: | 28580.000000 MHz
i 1.2.3
Phase Detector Freq: 10000.000 KHz [ SLETRR (I S ]

Frequency Increment: 200.000 KHz Counter Reset Disabled Frequency Range
Reference Frequency: 10.000000 MHz i g
Lock Detect Precision = 10 nS Minimum: 2200 MHz
Maximum: 4400 MHz
Mute Until Lock Detect Disabled

VCO Settings Mux Output

RF Prascaler: |4/5 =)

Clock Divider Settings DGnd had
R Divider Output
N Divider Qutput

= . — = Analog Lock Detect
’ Low Noise Mode Enabled ] Cydelnked o

VCO Powered Up ] SO B & Internal

Level 7 =:} O External

Band Select Clock Divider: 80
Value: 1

Reference Select

’ Power Enabled ]

RF Output Connect Status

VCO Lock Status: Locked l RF Output Enabled I Connect

Once the testing and configuration is complete, the user must click on File -> Write Registers, and
then File -> Write Flash so that the new settings will be stored in flash, and the unit will power on
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with the desired settings by default. These steps aren’t necessary for the VEGAS synthesizers because
the M&C manager will adjust the parameters as necessary for the different instrument configurations.
However, for other, more static instruments, it is desirable to have the default configuration stored so
that the Valon powers up in the correct state in the event of power interruptions.

oz 5007 Config Mgr - Admin Version Q@

File | Comm Port Registers Help
Get Configuration Synthesizer Select
Save Configuration = - =
= %) Synthesizer A 1 Synthesizer B
‘ Write Registers 1n010gy5 LLC
Read Registers Settings Board Serial Number
Write Elash

Exit
Frequency Unser: .000000 MHz [

.000000 MHz CP Current Setting: (2,50 mA = 12345

RF PD Polarity Positive Firmware Version

VCO Output Frequency: | 2880.000000 MHz

1 +nan

3.5.2 Using the Python Interface

The CASPER based instruments at NRAO-GB all make use of a python program to interface with the
Valon synthesizers. This program is loaded into the Roach2 Linux and can be accessed via logging
into the Roach2 as root. The serial port ttyS1 of the Roach2 is used for this. Figure 8 below shows
how to load python and check the output frequency, the phase lock status, and the reference select.
There are a number of other commands for interfacing with the Valon.

1] on linuxz
for more information.

Lget_ frequency(valon synth.3YNTH_A)

.get_phasze lock(valon synth.3YNTH L)

Figure 8 - Python Interface for Valon Synthesizer
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The default mode is for ttyS1 is to present a login prompt after bootup. In order to ensure that there

would be no problems with the Valon synthesizer because of this, the login prompt was disabled by

editing the file /etc/inittab and commenting out the following line:
#T1:23:respawn:/sbin/getty -L ttyS1 115200 vt100

After the next reboot, the Roach2 will not issue a login prompt on ttyS1.

3.6 Connections to the Roach2 Board

Special cabling is required to connect the Valon synthesizer DB-9 connector to the Roach2 P6
connector, to use the serial port. Details of this cable are shown in Figure 9 below, as well as [AD 03].

A ] B I C T D I E ] F I G I H

SERIAL CABLE FROM ROACH2 BOARD TO VALON SYNTHESIZER

TE CONNECTIVITY 104452 4 CONN

i - )
TE GONMEGTIVITY § /476044 TE CONHEGTIVITY 11044802 FING.

2 WHITE WG
]| PNz

]
2 SLUE 22ANT CORRECTER 2
DBS-M 3 - 1| FiN2

5 BLAGK 2NN
1| FiNa

~18 INCHES \I|

N

PINOUT AS LOOKING AT
= THE PINS ON THE -
ROACH? BOARD, P&

6|7 8|9 |10

1 213|458

| [ -

NATIONAL RADIO ASTRONOMY OBSERVATORY| RESisSoings
PO, BOX 2, GREEN BANK, WEST VIRGINIA, 24344 | aGULaR 10w |

PRI VEGAS SHIEDLED RACK _CABLING TR a0

. 4 VALON SERIAL CONNECTION Bumisons anE w WEEs | 5
[DESIGNED. R |Dwn R [CHECKEB DATE 01/03/13
SCALE lum:mL [HNEH DRARTNG NG
Fi SHEET FENSIoN B352155002
[ ™eRCHIE\35215\5002-6 | BOFI13 | - |

2 I B T C I D | E I F | G I H

Figure 9 - VEGAS RS232 Cabling

3.7 Connections to the ADC Board
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VEGAS uses the 5GSPS V2.0 DMUX 1:1 ADC board developed by the group at ASIAA. This board
attaches to the Roach2 ZDOK connectors and converts the input signal to 8-bit samples.

The ADC board has four SMA connectors for attaching the IF inputs (I and/or Q), the ADC clock, and
the sync (1PPS) signal. There are two of these boards per Roach2 in VEGAS. Figure 10 below is an
image of the board, with the SMA connectors labeled.

=
><
—

ES
=
(@]
o
a1
=
™
(=]

2 Tl Fﬁ.

Figure 10 - 5GSPS ADC Board

Each of the ADC boards require an ADC clock signal input. The SYN1 output from the Valon is used
to provide the clock signal to both ADC boards. The SYN1 output is split using a Mini Circuits ZX10-
2-20-S+ power divider. All of the ADC clock signals travel on RG402 semi-flex SMA coax cables

[AD 03].
3.8 Custom Order Requirements

Due to the form factor requirements mentioned above, the VValon 5007 units required a few custom
order options that were provided by Valon Technology for a minimal additional fee, per unit.

One option is that the SMA connectors on the 5007 boards need to be removed to allow the cables to
be soldered to the board. Trying to remove them in-house was a bit difficult given the small trace
sizes, and the heat required to overcome the large ground plane. The decision was made to order them
with the connectors already removed, as shown in Figure 11.
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Figure 11 - Valon 5007 As Purchased

Another option required is that the RS232 adapter boards must have filtered DB-9 connectors in place
of the standard connectors. NRAO provided the filter connectors to VValon Technology, which they
used to assemble the RS232 boards.

4  Testing

Once the Valon synthesizer assembly is complete, several tests are performed to verify functionality.
For the following tests, the 5007 Configuration Manager, discussed above, is used.

To start with, the DC power output from the regulator is checked prior to connecting it to the 5007
board, to ensure the voltage is ok.

Next, a simple communications test is performed by launching the Configuration Manager and
selecting File-> Read Registers. This verifies the RS232 wiring and basic functionality of the board.

The next test involves connecting a spectrum analyzer to the two outputs to verify the frequency and
output levels are ok. This test is performed at a few different frequencies between 200MHz and 3GHz
and at a few different output level settings, with the reference select set to “internal reference”.

The last test involves connecting an external 10MHz (at around 0dBm) reference to the REF port,
changing the configuration to use the external reference, and then verifying that the unit is still
reporting “locked “ for the VCO lock status in the configuration manager.

Once these tests are complete, both outputs are set to 500MHz and back to “internal reference”. This
default configuration is written to the registers and to the flash.
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5 Mechanical Design

This section describes the mechanical design of the Valon synthesizer assembly.

5.1 RFI Enclosure

The body of the RFI enclosure housing [AD 04] is constructed from a solid block of aluminum, with
the cavity milled out. One interesting feature of this enclosure is that the standoffs for the 5007 board
were incorporated into the machining process. Small, 3/16” bosses were left in the aluminum, and
tapped for 2-56 screws. These features are shown in Figure 12 below.

Figure 12 - Valon Board Standoffs

The cutout for the DB-9 connector has small slots on the left and right side to allow the RS232 board
assembly to slide into the housing. Figure 13 below shows these slots.

Figure 13 - RS232 Board Slots
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The remaining features of the enclosure are thru holes for mounting and tapped holes for the filter
connectors, SMA bulkhead connectors, +5V regulator, and the lid.

The lid JAD 05] is constructed from 1/16* thick aluminum and has 12 thru holes to mount it to the
enclosure.

The enclosure body and the lid are both finished with yellow chromate conversion.

6 RFI/EMI Considerations

Since these synthesizer units will be primarily used in CASPER hardware based instruments, they will
inherently be installed close to the sensitive ADC sampler boards. Due to this close proximity, the RFI
emissions from the 5007 boards could couple into, and degrade, the input signals to the ADC boards.
This made it necessary to fully shield the synthesizer electronics.

An RFI enclosure was developed to house the Valon 5007. The RFI enclosure consists of a custom
aluminum housing with an RFI-gasketed aluminum lid. The gasket material used for the lid is “SRF
gasket material” made by Compac Development Corporation. Figure 14 below shows this gasket
installed on the lid.

Figure 14 - SRF Gasket Material

Tubular feedthru P1 filters are used to bring +12VDC into the box. A filtered DB-9 connector is used
for the RS232 connection.

SMA bulkhead connectors are used for the reference input and RF outputs of the 5007. Fully shielded
cables are used to connect to these ports, and any unused ports are capped off with a 50ohm terminator.
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Figure 15 - Valon 5007 RFI Enclosure

An RFI test was performed on this assembly, in the anechoic chamber at NRAO GB, and it was found
that there were no detectable emissions from the unit [AD 02].

7 Bill of Materials

Item Qty Description Notes f: er Mfg PN Vendor Vendor PN Cost | Ext Cost
1 1 Valon RFI Enclosure Housing NRAO D35215M006 NRAO D35215M006 0.000 | 0.00
2 1 Valon RFI Enclosure Lid Housing Lid NRAO D35215M007 NRAO D35215M007 0.000 0.00
3 3 RG188 cable, ~6" long For SMA cables to Valon 5007 NRAO - NRAO - 0.000 0.00
4 1 Valon 5007 Dual Synthesizer Synthesizer PCB Valon Technology 5007 Valon Technology 5007 295.000| 295.00
5 1 Valon Power Cable Included with the synthesizer Valon Technology - Valon Technology - 0.000 0.00
6 1 Valon RS232 Adapter Programming Adapter PCB Valon Technology 122006 Valon Technology 122006 39.000 [ 39.00
7 1 SMA connector removal rework Required for RFI box installation Valon Technology - Valon Technology - 6.000 6.00
8 1 Filtered DB-9 Connector, female, 4000pf pi RS232 Connector Spectrum Control 56F706-005 Mouser 657-56F706-005 | 51.050 | 51.05
9 1 Wavy metal gasket, DB-9 front mount For RS232 Connector Spectrum Control | 572019-00100-NI| Mouser 657-572019-100-NI | 1.670 1.67
10 3 SMA feedthru adapter For REF in and two outputs Amphenol Connex 132170 Mouser 523-132170 6.160 18.48
11 1 500hm terminator, SMA For unused syn2 output Amphenol Connex 132360 Mouser 523-132360 2.140 2.14
12 1 +5V Regulator, T0O-220 For +5V to Valon 5007 Fairchild Semi LM7805CT Mouser 512-LM7805CT 0.540 0.54
13 2 Power line filter, 10A For +12V Power Input Spectrum Control 1270-016 TTlInc 1270-016 4.737 9.47
14 2 D connector jackpost For RS232 Connector SPC Technology SPC15292 Newark 79K4887 1.400 2.80
15 2 10uf 25V capacitor, tantalum Regulator decoupling AVX Corporation | TAP106K0255CS Digikey 478-1841-ND 0.900 1.80
16 2 0.1uf 50V capacitor, tantalum Regulator decoupling AVX Corporation [ TAP104K050SCS Digikey 478-1832-ND 0.560 1.12
17 3 RG188 to cable SMA connectors SMA feedthru's to Valon 5007 TE Connectivity 1051654-1 TTl Inc 1051654-1 7.250 | 21.75
18 1 SRF gasket material, ~12" Housing to lid interface Compac RF .250 SRF GASKET Compac RF .250 SRF GASKET | 8.750 8.75
19 12 2-56 x 3/16" socket head cap screws (25pk) Housing lid to box - - McMaster Carr 92185A073 0.180 2.16
20 4 2-56 x 3/16" pan head screws w/ washer (50pk) Valon PCB to box - - McMaster Carr 95345A012 0.216 0.86

Figure 16 - VValon Synthesizer Bill of Materials
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8 Valon 5007 Datasheet

5007 Dual 3ynfesizer Data Sheet

5007 Dual 137.5-4400MHz Frequency Synthesizer Module

e e BT

Valon Technology, LLC

The 5007 Dual Synthesizer module provides two independent freguency sources
suftable for high quality clock, carner, or local ascillator frequency generation
applications. The unique featwre of cur synthesizers is our microprocessar
controller with FLASH memory that lets you retain your frequency setting afer
pawer down. This makes these synthesizers ideal for portable equipment or in
any application where user programmable and non-volatile frequency settings

are desirable.

An R5-232 or USB serial interface and cur intuitive user configuration softwane
allows the user to program the desired aperating freguency of each synthesimer
and save to the on-board FLASH memory. The synthesizer will then power up

using the FLASH memory to reload the last saved frequencies.

Efther cutput can be independently set to any freguency in the 137 .5-4400MHz
range. The synthesizer can be used with the on-board TEXO or an external

reference.
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5007 Dual Syninesizer Data Sheet

5007 Description

The synthesizer module consists of twoe separate fractionalfinteger-
W synthesizers chips. The AF cutput of the synthesizer chips are
wach buffered by a wide-band MMIC RF ampifier followed by an
output attenuator.

Each synthesizer chip has its own 1.3V low-naise, LDD voltage
regulator. A separate SV LDO is used to power the output buffer
ampifier. The recommended input valtage i 5.0V in order to
ensure the LDOs are in regulation.

Bath synthesimers ane referenced $o 3 comman 108Hz
temperature stabilzed crystal oscillator (TCX0). A softwane
cantrolled switch akso lets the user select an external reference.
‘Whaen the internal reference & selected, 2 sample of the reference
signal is available at the reference connector.  External reference
input should be ac coupled and beteeen -10 and 10dBm. The
external reference frequency should be an integer multiple of
10MHz, such as 10, 20, 50, 100, or 150MHz. A SMHz extemnal
reference frequency can be used by enabling the reference
doubler function with the Configuration Manager software.

Bath synthesizers will cperate efther in the fractional-M or integer-
N mode depending on the user selected freqguency. Since the
internal phase-frequency detectors and loop filters are set operate
at 10MHz, the synthesizers will be operating in the factional-N
made whenever a channel freguency is selected that is not an
integer multiple of 10MHz. The Configuration Manager allows the
user to set the frequency increment to channel spacing as small as
SkHz in the divide-by-1 range with the reference doubler on. The
frequency increment will be smaller by the divide-by factor on
lower frequencies. In order to minimize phase nose and spurs its
best to use the largest possible frequency increment setbing that
willl provide the desired cutput frequency.

5007 Bleck Diagram

el cwvimes OE-(E- T

The Configuration Manager software along with the senal adapber
allows the user to set the desired output frequency and chanrel
spacing directly. The Configuration Manager can also store any offset
frequency and sign. This allows direct entry of the desired frequency if
the synthesizer is used as a local csdllator in a heterodyne system.
For example, f the synthesmer i used as the first LO in a high-side
receiver with a 160MHz IF and 10458 Hz i the desired tuned
frequency, then the user would simply set the desired frequency
1045MHz and the offset to 160MHz. The Configuration Manager
calculates the comrect LO output frequency.

The low-poser an-board microcontroller (uc) is used o load the
multiple control and frequency registers of each synthesmer with the
data stored in either its RAM or FLASH memary. The uC is also used to
manage bi-directional communications ower the sertal inberface.

On power-up, the uC reads the previcusly saved freguency and control
setting for each synthesizer out of FLASH memory. The uC then loads
this data using the intemnal serial bus to each of the synthesizers. The
synthesizer will then lock and pass the lock detect signal back to the
wl.

After power-up, the Configuration Manager softeare can communicate
with the synthesizer module and control all the synthesimer frequency
and controd settings. The Write Registers command can be used at any
time to update the register settings. The Read Registers command can
be used to see what the frequency and control settings are. The Wrte
FLASH command is used to store the setting inte the non-volatile
FLASH memory. The Configuration Manager can alsc Save and Get
synthesizer's setting to and from a local disk.

Power
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Vilco Tackooiogr. LLC
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The Configuration Manager software, ks an easy bo use Windows application, supplisd
via free download from our web she. The Configuration Manager alows e user o
coninol the operation of each synihesizar Independenty.

Bet mach synthesizer frequency and assign a unigue ke or Rame.

Sat the frequency Increment and provides a push-bution Increment or Decrement Sunction.

Check Lock condiSon of each synthesizer with the Read commiand.

Enabie or disabie eEher or both synthesizers for low power operion when only one or nefther synthesizer operation Is nesded.
St an ofset frequency which makes direct frequency entry sasier when usssd in a heferodne scheme.

Sd the reference source B sither Intemal TOXO or external local standard. Set the reference frequency.

Save and recal setups o your computer flies.

Witz fo symtheser FLASH o save all s2iing In non-volatie memiory.

S the synifesizer culput power.
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Typica

5007 Dual Syniesizer Data Sheet

| phase noise performance

vl ey OE-0E- T2
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~120 4
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-140

=160

5007 Trploal Fhace Mokcs

Phase rolse was measured using the intermal 10MHzZ reference
with e Fhase Delector Frequency et fo 10MHZ. The Frequency
Increment was sef to 1000KHZ. The Charge Pump Curment setting
was SmA.

The phase nolse data was taken at the center of the 5 freguency
bands. The phase nolse wil be slighfly Righer at e top of each
band and sighily lower at the bothom.

Using an exi=mal low phase noise frequency neference wil also
Improve phase nolse.
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Vilco Tackoologr. LLC
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using the bulf-in prase nolse measurement utity.
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