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1 INTRODUCTION

The CDV(Compact Digital VFQis avariable frequency ascillator suitable for homebrew radio
transceivers and general signal generataapplications. The CDV is built on aery small PCB that
holds all parts including the rotary encoder and OLED display.

The CDV casimultaneously generate two separatesignal sources.The first output hasa fixed
frequency while the second is aariable frequency sourceusing arotary encoder as the control.
The outputs are square wave but can beonditioned by an optional addon attenuator/low -pass
filter board.

1.1 CDVFEATURES

Two simultaneous outputs. One ariable frequency and one fixed frequency.
Userprogrammable frequency steps.

BFOfixed output feature provides areplacement for acrystal in superhetrigs.
Simple and flexible configuration through on screen menus.

Clear and bright low current OLEDdisplay.

Very small overall size.

Simple control via a rotary encoder and two small pushbuttons.

Low power consumption.

Wide frequency range

IF offset function.

Scanningfunction.

Receiver incremental Tuning (RIT).

RX/TX indication.

USB/LSB indication

Power supply wltage display.

Automatic frequencyadjustment when changing sidebands.

Calibration of frequency andvoltage display.

Low power supply voltagewarning.

Easy mounting using the rotary encoder shaft.

PCB comes with all SMD parts primaded.

E R I I I B B I B B L - I B B BB

Assembly is quick and easy as most of the componertie surface mount (SMD) and come pre
installed on the PCB. There are only a handful of througtole parts to install.

AKkit of parts for the CDVincluding everything you needis available fromwww.0zQRP.com
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1.2 CDVSPECIFICATIONS

PCB &e: 52mm x32mm.
Controls: Rotary encoder and 2 pushbuttons.
Display: 0.96 inchmonochrome OLED
Signaloutputs: 1 x fixed frequency, 1 x variable frequency.
Fixed output frequency range100KHzto 100MHz.
Variable output frequency range: 100KHzo 100MHz.
Scan modeanges: +5KHz, +50KHz of start frequency
IF offset: VFO > IF, VFO < IRONE
Receiver incremental Tuning (RITYange:no limit.
. Programmable fequency steps:Selectfrom the range1Hz,10Hz, 100Hz, 1KHZ5Khz,
10KHz, 25KHz and 100KHz
11. Operating supply voltagerange:5 to 15V DC.
12. Average operating current 35mA.
13. TX/RX and USB/LSBogic inputs. An input larger than 3.3V is logidigh.
14. Low power supply alarm:5 to 15V DC.
15. Output impedance:50 Ohmes.
16. Output drive level: over 3V pk-pk Hi Z. 2V pkpk 50 ohms.
17. Output coupling: series capacitor (100nF)
18. Reversepolarity protection : seriesdiode.
19. Input Output connectors: JST 2mm pin pitch polarised connectors.

© XN~ WDNPE
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2 THES5351A

Theheart of the CDV isthe Si5351AB-GT clock generatofrom Silicon Labs. Thisamazing
device includes twoprogrammable Phase Locked LoopéPLL), a matrix switch,andthree
programmable fractional dividers. The PLLs obtain a reference frequency from an external
25MHz ctystal to generate an intermediate high frequency clocketween 600MHz and300MHz.
The PLL outputs are directedy the matrix switch to the respective fractional divider where the
PLL frequency isdivided down to provide the desired output frequency The PL and fractional
dividers are controlled by amicrocontroller via an 12C interface.Through a combination of
programmable PLL frequencies and fractional divider values thelock generatoris capable of
outputting frequencies from a few KHaup to 200MHz wit h high accuracy and fine resolution.

The CDV useswno PLL and two fractional dividers to provide a fixed output and a variable
output. The third output is unused.
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3 CGRCUITDESCRIPTION

Integrated circuit U2 is aSi5351A clock generatoichip. A 25MHz crystal supplies the master
clock on pins 2 and 3 TheSi5351Ais controlled over a shared2C bus by microcontroller U1.
The 3.3V power supply rail is applied to pins 1 and Tapacitors C8 an@12and a ferrite bead
help guard againstinstability and decouple the IC from the power supplyThe variable output
(VFO) appears on pin 10 and is capéuovely coupled by C5to the VFOoutput connector.
Similarly the fixed frequencyoutput on pin 9is capacitively coupled by C11 to the FIX output
connector.

The outputsignals from the Si5351A are square wave in shape withfrequency spectrum being
almost entirely comprised of odd harmonics. While this is adequate for most situationan
external add-on attenuator filter board is availablefor more demanding applications See
section 11 for more details.

The microcontroller is an Atmel ATmega328 and runs an internal 8MHz clock which avoids the
needfor an external crystal.lt controls the OLED and5i5351Aover acommon|2C kus on pins

28 and 27. The 12C standard calls for bus pulip resistors and thisis achieved through two 4.7K
resistors R7 and R8.

A rotary encoder produces quadrature signals when rotated and one liIH&®EA) isfed into the
microcontroller interrupt input (pin 32) and becomes the reference input. Once an interrupt is
detected the state of the othetine (REB)is read and the direction determined. The rotary
encoder also incorporates a press button switcimput on U1 pin 1 and is used for a number of
functions as described later. U1 incorporates pullip resistors for the encoder inputs so they are
normally held high andcapacitors C9 and C1@elp limit encoderswitch bounce.

The CDWsesa small 0.96 inchmonochrome 128 x 64 pixel matrix OLEDfor display. If
characterswere written unmodified to the matrix they would be small anddifficult to read, so
the firmware combines pixels towrite larger characterswith 4 rows of 10 characters. The OLED
does not require abacklight and hasexcellentbrightness and contiast in high ambient light
levels. Itis also controlled through theommon 12Cbus.

The microcontroller has an internal analog to digital converter (ADC) which measures the
incoming power supply rail via a resistive attenuator formedwith R3 and R4 The calculated
value is displayed on theOLEDduring use.

The microcontroller monitor s the state of theTX/RXinput on pin 31, while the state of the
USB/LSBinput is monitored on pin 30.The inputsare attenuated by 22K resistors and the
microcontroller inpu ts are further protected by 3.3V Zener diodes. The inputs are considered
low when the input is belowabout 3.3V. An input above 3.3V is considered a high. The inputs
can handle up to 20V levels.

The incoming power supply is regulated to 3.¥ by a78L33 100mA regulator which has its tab
solderedto the PCB groundplanéo act as a heatsinkThe 3.3V rail powers the microcontroller,
Si5351A and the OLEIDiode D1 provides reverse polarity protection. When the power supply
is connected in reverse, the diode wilnot conduct and the main circuits will be protected.

The PCB also includes spade fit an ISP connector to allow future software upgrades.
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Figure 1 Microcontroller and power supply  schematic
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4 KIT SUPPLIEDPARTS

QTY Item | Description
1 CDV PCB PCBAIl SMD parts installed
1 OLED 0.96 inchOLEDIisplay. 12C control
1 Rotary encoder Rotary encoderémm Dstyle shaft
1 15mm knob Rotary encoder knob
2 Tactile pushbutton PCB mount through hole momentary pushbutton
2 Pushbutton caps Pushbutton actuators
1 4 pin connector Powerand control connector
2 2 pin connector Signal output connector
1 4 wire cable Colour coded power/control cable
2 2 wire cable Colour coded signal output cable

5 PCBINDIVIDUALPARTSLIST

C1l 1uF Capacitorceramic MLCSMD 0603

Cc2 100nF Capacitorceramic MLCSMD 0603

C3 100nF Capacitorceramic MLCSMD 0603

C4 100nF Capacitorceramic MLCSMD 0603

C5 100nF Capacitorceramic MLCSMD 0603

C6 100nF Capacitorceramic MLCSMD 0603

C7 100nF Capacitorceramic MLCSMD 0603

C8 100nF Capacitorceramic MLCSMD 0603

C9 10nF Capacitorceramic MLCSMD 0603

C10 10nF Capacitorceramic MLCSMD 0603

Cl1 100nF Capacitorceramic MLCSMD 0603

C12 100nF Capacitorceramic MLCSMD 0603

R1 22K Resistor 1% SMD 0603

R2 22K Resistor 19%5MD 0603

R3 22K Resistor 1% SMD 0603

R4 1K Resistor 1% SMD 0603

R5 22K Resistor 1% SMD 0603

R6 22K Resistor 1% SMD 0603

R7 4.7K Resistor 1% SMD 0603

R8 4.7K Resistor 1% SMD 0603

R9 4.7K Resistor 1% SMD 0603

D1 1N4148 Diode SMD SOD123

ZD1 3Vv3 Zenerdiode 3.3V 500mW SMD SOD123
ZD2 3Vv3 Zener diode 3.3V 500mW SMD SOD123
REG1 78L33 Voltage regulator 3.3V 100mA SMD SG389
Ul ATmega328P Atmel 32K 8 bit microcontroller

u2 Si5351AB-GT Clock generator

X1 25MHz Crystal 25MHz SMD

FB1 - Ferrite BeadSMD

OLED1 | - 0.96 inch 128 x 64 monochrome OLED
RE1 - Through hole rotary encoder with switch
PB1 - PCB mount through hole tactile momentary action switch
PB2 - PCB mount through hole tactile momentary action switch
VFO - 2 pin JST 2mm pitch male shroudeshder
FIX - 2 pin JST 2mm pitch male shrouded header
PWR - 4 pin JST 2mm pitch male shrouded header
ISP - not installed
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6 CONSTRUCTION

6.1 GENERAL
The CDVis built on a high quality fibreglass PCB. The PCB is doubled sided with trackshmth
sides butwith the top sidemainly forming a ground plane.

Components are loaded into the PCB from both sides. When the component side is mentioned in
the following instructions it refers to the side of the PCB where the SMD parts are installed. The
reverse side isreferred to as the solder side.

To assist construction thePCB has a screen printedomponent overlay and a solder mask to
help guard againstsolder bridges.

/Y\ The components are static sensitive. Use anti -static measures when handling the
PCB out of its protective bag.

6.2 STEPS
Step 1: PCB

Remove the PCB from itprotective bag.Check for damage during shippingThe PCB comes
shipped with all SMDdevices preinstalled.

:;j @) c7
. I v
ot :

2

snlvvaﬂﬂ
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4 CDVMI1@16-A .
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o o o o SDASCL + G
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2 Qo ituoin 50 555000
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@ Ro L_m llc W, O O cpvmiee-A

Figure 4 Component overlay
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Step 2 Power Connector

Insert the 4 pin JST connector into the component side of the PCB. The side of the connector
with the cutout facesthe encoder. Hold firmly against the PCB and solder in place.

Step 3 Output Connectors

& If the CDV is to be used with an optional add -on attenuator filter board, decide ifit is
to be soldered directly to the PCB . If being soldered directly the connector can be
omitted .

Insert the two 2 pin JST connectors into the component side of the PCB. The side of the
connector with the cutout faces towards the top of the PCB. Hold firmly against the PCB and
solder in place.
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Step 4 Pushbuttons

Insert the pushbuttons into the solder side of the PCB. may be necessary to straighten the pins
slightly so they fit easily.Ensure they sit flat and at right angledo the PCB, then solder in place.

Step 5 Rotary Encoder

Insert the rotary encoder into the solder side of the PCB. Ensure it sits flat and at right angles to
the PCBthen solder in place.
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Step 6 OLED

The OLED is inserted into the solder side of the PCB using th&egral 4 pin male header.
Position the OLEDso that its front face sits just behind the rear of the panethere the CDVis
mounted. Sed-igure 5.

Solder one pin and double check the clearance aedsurethat the OLED is parallel to the PCB. If
necessary melt the solder and reposition, then solder the remaining pins.

It may also be neessary to trim the top ofthe header pins if a metal panel is used to avoithe
possibility of short circuits.

If the OLED is installed close to the main PCB, it may be necessary to trim the pins on the 2pin
JST connectors to avoid them touching the baci the OLED.

Rotary Encoder

/

Ensure pins do not touch

/ Front Panel
L
H v H

PCB to Front Panel Space

Figure 5 OLED mounting

Step 7: Knobs and caps

Push thesmall longactuator knobs onto the pushbuttons Take cargo avoid excessivesideways
force that coulddamagethe switch.

4EA AT AT AAO ET T AstydénEoleh afti A s@dll anibEndof IGgidation, such as
Silicone spraymakes it easier toslide on and off The knob has a cap thas pressedonto the top
of the knob.

/Y\  The knob must be removed from the shaft be fore mounting the CDV to a panel.
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7 TESTING

7.1 GENERAL

The CDV microcontroller has been programmed and the board given a functional check before
being dispatched.This means theCDV should work first time however the following procedure
provides a quickcheck that the CDV is operating correctlgnce assembled.

If there are problems look for errors with the soldering of the connectorscontrols and OLEDIf
there is no sign of lifecheck that the power supply is connected with the correct polarityNo
damage should result as theCDV has reverse polarity protection

7.2 POWER ON

1. Connectthe 4 pin connector red wire to the power supply positive lead. Connect the
black wire to the power supply negative lead. The power supply can be between 5 and
15V DC.

2. Turn on the supply and note the current. It should be around 30mAf E dr from this
turn off immediately and look for problems.

3. The OLED should display the opening banner along with the firmware version number,
then after ashort period display the operating sceen.

7.3 CONTROLS

1. Rotate theencode knob and check that the frequency can behangedup and down.

2. Press theSCANbutton and check that Scan mode menu appears, and select Exith the
STEPDbutton to return to the operating screen.

3. Press theSTEPbutton and check that the frequency step can be changed.

4. Press and hold the encoder button for a few seconds and check that the-8ptscreen is
displayed. Select FULLith the STEPbutton and step through the menus using the
SCANbutton and return to the operating screen.

5. Connect the 4 pin connectowhite wire to the power supply positive lead. The RX/TX
display should change state.

6. Connect the 4 pin connectoyellow wire to the power supply positive lead. The
USBJ/LSB display shold change state.

7.4 OUTPUTSGNALS
1. Terminate the outputs with a 50 ohms resistor (two 100 ohm in parallel) and place an
oscilloscope across the load. Verify a square wave output signal with an amplitude of
around 2V pk-pk at the expected frequency

/t\  The fixed output is disabled by default so it needs to be enabled in Set -up to view its
output.

/t\  If an optional add -on board is installed, then the output will be conditioned. The
amplitude depends on the attenuator fitted and the waveform will be closer to a
sine wave.
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8 MOUNTING TO A PANEL

The CDV is small and lighind can be mounted to a panel simplpy using nothing more than the
rotary encoder shaft.

Before mounting a rectangular cutout and! holes need to I made to the panel as shown in
Figure 6.

Once the cutout and the holes are complete insert the CDV from the rear of the panel then place
the nut and washeron the shaft. Check that the display lines up with the cutout and the
pushbuttons are freeto operatein their holes and tighten the nut.

5.5Q T

14

:
A

| 13

156

Figure 6 CDV panel cutting
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9 S&ET-UP

9.1 (GENERAL

The CDWhas a comprehensive range gifrogrammable parameterswhich allow the CDV to be
used in anumber of varied operating conditions.

To provide for easy and fasr operation the Setup menus are divided into threelevels:

a. QUICKg this level only includesthe commonmain menus.
b. MISCz this level is used to set the miscellaneous functions.
c. FULLzall Setup menusare available.

9.2 PROCEDURE
1. To enter Setup mode, pess and lold the encoder switch down for 2 secondsintil the
display showsCDV SETURInd then release
2. Pressthe STEPbutton to select the ®t-up level and then confirm with theSCANbutton.
3. The menus are sequentially accessdu pressing theSCANbutton.
a. Menu items that have multiple fixed valuege.g. YES/NO, +) are selected by
pressing the STEPbutton.
b. Menu options that havenumerical values(e.g. frequency)are incremented and
decremented using the rotary encoder.
c. Menus displaying frequency use th&TEPbutton to step the cursorthrough the
digits.
4. Once the dst menu is completed the Setip procedure is exited andany new values
stored in non-volatile memory. These are loade@gainat power on.

/Y\  The menus and their current values can be displayed anytime  without alteration by
progressing through the menus using only the SCAN button.

9.3 UNDERSTANDIN®ENUOPTIONS
Fixed O/P

The variable outputis always enabledThe Fixed output carbe enabled ordisabledif not
required with this option . The Fixed outputhasthree options:

1. NOzthe output is disabled.

2. YESzthe output is enabled and the frequency is manually entered.

3. BFOzthe output is enabled. The frequency is set to IF low or IF high depending on the
state of the USB/LSB input and the VFO mixing scheme.

Fixed Freq

This option allows the setting of thefixed output frequency, and is only available if thé=ixed
O/P issettoYES
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IF Offset

This option is setwhen the CDV is used as a local oscillator in a Superhet fipe OLED will
display the receive/transmit frequency while the actual VFO signal frequency wilie offset by
an amount equal tathe difference between the IF and X frequencies.

To accommodate a wide range of applicationsiere are two offset options available.

a) VFO >IF. This places the VFO frequency above the IF frequency and is the most
commonly used option.

The VFO frequency is calculated in firmware using the following equation:
VFO frequency = IF frequency + TX frequency.

80M example. 13.5MHz = 10MHz + 3.5MHz.

20M example. 2ZMHz = 10MHz + 14MHz.

b) VFO < IE This places the VFO frequency below the IF frequency and is most suitable
when the TX frequency is below the IF frequency.

The VFO frequency is calculated in firmware using the following equations:

If TX frequency < IFrequency, then VFO frequency = IF frequeneyl X frequency.
80M example. 6.5MHz = 10MHz3.5MHz.

If TX frequency > IF frequency, then VFO frequency = TX frequendl frequency.

20M example. 4MHz = 14MHz10MHz.

An IF Offset of NONEmeansthe VFOoutput frequency will be the same as the displayed
frequency. This is the setting selected when the VFO is to be used as a general purpose signal
generator or with a Direct Conversion receiver.

/Y\ Depending on the transceiver mixing arrangement there may be a  sideband
inversion if the offsetis VFO > IF.
For example, LSB generated in the balanced modulator would be USB at the
transmitter output , and vice versa.
If this is the case, the display can be corrected using the Set-up SIDEBAND option.
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IF Freq High and IF Freq Low

Two separate IF frequencieslf HI Freq and IF LO Freagare includedto allow the VFO firmware
to correct the output frequency when sidebands are changed.o generate the opposite
sideband it is necessary to shift the carrier oscillatofrequency from one side of the filter
passband to the other. Without this adjustment the transmitted frequency would not accurately
reflect the displayed frequency.

If it is required that the carrier oscillator does not changdrequencywhen the sidebandis
changed, then simply make bothF HI Freq and IF LO Freqthe same.

If the IF Offset option is set toNONEthe IF Freq menus are not displayed
TXFreq
This option allows the initial operating frequency to be set

The TX Freq value in conjunction with the IF Offset and IF Freq is used by the firmwareto
calculatethe actual VFO frequency.

When thelF Offset option is set toNONEthe VFO displayed frequency is the same as the
transmit frequency.

Steps

The option allowsthe selection of steps. The step value is the amount the frequency is changed
as the rotary encoder moves one position. When this option is reached the current steps will be
displayed. If no changes are required simplgress the SCANbutton to go to the rext option.

To change the steps do the following:

Press the rotary encoder switch down briefly to clear and reset the current steps.
Rotate the rotary encoder to display the required step in the top line.

Press theSTEPbutton to select the step. This ishen displayed in the bottom screen.
Repeat steps 2 and 3 to add extra steps.

When finished press theSCANbutton to go to the next option.

abrwbhe

30S Freq Save

This option enables automatic saving of the current frequency and step in EEPROM so that it is
recalled the next time the VFO is powered on. The EEPROM has a maximum specification of
100,000 write/erase cycles, so to protect it from excessive writes, the save is performed only
once per frequency change and only after a 30 second idle period has elapstthe encoder is
operated so that there is less than 30 seconds between changes no saves will be performed.
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CAL Freq

The accuracy of theVFOfrequency isdependent on a number of factors. These include practical
limitations in the clock generator fractional dividers, thenecessaryrounding of calculations in
firmware and the tolerance of thecrystal clock frequency.Theresult is that the actualVFO
frequency may not match the displayed frequencyThis option allows trimming of theVFO
output frequency in firmwar e so that theoperating frequency matchesthe displayed frequency

CAL Volts

The microcontroller measures the battery voltage using an analotp digital converter through a
resistive divider. Due to thetolerance in the resistorsand voltage reference within the
microcontroller the displayed voltage may not be&xact This option allows the displayed value
to be trimmedto match the correct value.

SIDEBAND

The CDV display$JSBor LSBand calculates output frequencieslepending on the state of the
U/L input wire. This option allows the state to be reversed.

/1\ Ifthe IF Offset option is set to NONE, the USB/LSB state willbe ignored .

LO V Alarm

This option flashes a low voltage message on the OLED when the supply voltage goes below the
programmed limit. This ishelpful when operating on batteries to avoidexcessivedischarge.

9.4 MENUOPTIONRANGE

Menu Option Ranges

Fixed O/P NO

YES

BFO
FixedFreq 100KHz to 100MHmn 1Hz steps
OFFSET VFO > IF

VFO < IF

NONE
IF HI Freq 100KHz to 100MHmn 1Hz steps
IF LO Freq 100KHz to 100MHRn 1Hz steps
TX Freq 100KHz to 100MH®n 1Hz steps
STEPS 1Hz, 10Hz, 100Hz, 1K, 5K, 10K, 25K, 10
30S Save YES

NO
CAL Freq -990Hz to +990Hn 10Hz steps
CAL Volts -0.9V to +0.9\in 0.1V steps
SIDEBAND Normal

Reverse
LOV ALARM 5to 15Vin 1V steps.
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100OPERATION

The following sectionsdescribe how to use theCDV,

10.1 OPERATINAISPLAY
The CDV OLED display fields ashown below.

\/ \{ \/
RX USB RIT

o Ead 14.186.010

Bl 10K 13.8V

— I
10.2 TUNING

To tune the VFO rotate the encodéinob. Rotating clockwise increments the frequency, while
rotating counter-clockwise decrements the frequency.

10.3 STEP SELECTION
Press theSTEPbutton to cycle through the tuning frequency step. The step valuesnust be set
in Configurationwhen the CDV is fist powered up.

When therotary encoderis operated, each indenwill increment or decrement the frequency by
the step value.

CDV Construction Manuag Issue 2 Page22



10.4 SCAN MODE
1. Before running a scantune to afrequency that is around the centre of the desired scan
range.
2. Press theSCANbutton to open the scan screenSelect the scan range with th8TEP
button. The ranges are:

a. 10KHz. The frequency starts 5kHz below thénitial tuned frequency and stops
5KHz above. Once the top is reached it goes in the reverse direction to the
bottom again repeating until stopped.

b. 100KHz. The frequency starts 50kHz below thénitial tuned frequency and
stops 50KHz above. Once the top is reached it goes in the reverse direction to the
bottom again repeating until stopped.

c. Once the desired range is selected pse theSCANbutton again to start the scan.

3. The scan frequency will be displaye@dlong with a graphical bar at the bottom of the
screen.
4. The scan can be stopped in two ways:

a. Press theSCANbutton. The tuning will revert to the initial tuned frequency
before scan mode was started.

b. Press theSTEPbutton. The tuning will be setto the frequency where scan mode
was stopped.

If the scan mode is entered by mistake select EXIT and then press 8@ANbutton to return to
normal operation.

10.5RIT

To enable RIT, brieflypress the encoder switch. The receive frequency can now be tuned
independently of the transmit frequency. When the PTT is operated the VFO will use the
transmit frequency. When PTT is released the VFO will return to the receive frequency.

To exit RIT, brefly press the encoder switch again. The receive and transmit frequencies will
now be the same.
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10.6 VFOFREQUENCY CALIBRATION

1. Measure the actual CDV output frequency and compare this to the frequency displayed
on the OLED. Note the difference.
a. Ifthe CDV outut frequency is less than the displayed frequency, the difference
needs to besubtractedin the Frequency Calibrate screen
b. If the CDV output frequency is greater than the displayed frequency, the
difference needs to beaddedin the Frequency Calibration screen
Enter Setup and select either MISC or FULL. Step to tié\L Freqscreen.
Press theSTEPbutton to toggle the sign indicator.
Rotating the encoder will increase or decrease the difference value.
Once set press th&CANbutton to skip the remaining screens until Seup is exited.

aprown

/Y\ The frequency calibration process is only applicable to the  variable output.
Trimming of the fixed output frequency can only be done through altering the Fixed
frequency setting .

10.7 VOLTAGE DBPLAY CALIBRATION

1. Measure the power supply voltage and compare this to the voltage displayed on the
OLED. Note the difference.
a. If the power supply voltage is less than the displayed voltage, the difference
needs to be subtracted in the Volts Calibratecreen
b. If the power supply voltage is greater than the displayedoltage, the difference
needs to be added in the Volts Calibrain screen
Enter Setup and select either MISC or FULL. Step to tiié\L Voltsscreen.
Press theSTEPbutton to toggle the signindicator.
Rotating the encoder will increase or decrease the difference value.
Once set press th&CANbutton to skip the remaining screens until Seup is exited.

ok wnN

CDV Construction Manuat Issue 2 Page24



11 USING THECDVWITH A SUPERHET RIG

The CDV has two outputs, a fixed frequency andrariable frequency output. This makes it
suitable for use in a number of scenarios, but especially in a superhet rig. The variable output
can be used as the variable frequency oscillator (VFO) while the fixed output can be used as the
BFO or carrier crysta.

A great feature of the CDV fixed output is that when set to BFO mode it can automatically switch
frequency when changing sidebandg=igure 7 shows the CDV used in single conversion
superhet transmitter for 40M.

Note how the Fixed outputs match the IF low and IF high skirt frequencies, and that they change
frequency automatically when the sideband is swapped.

Also note how the firmware automatically adjusts the VFQdquency when the sideband is
swapped so that the transmit frequency does not shift.

| Filter Passband

IF Low IF High
9.997 10.000
BalMod TX Mixer
DSB SSB
. . TX out
Mic Xtal Filter 7,000
Amp
DSB
LSB =17.097
F|XED CDV USB = 17.100
7.000,000
LSB =9.997 ! le———— LSB/USB
USB = 10.000

Figure 7 CDV used in a superhet rig

/*\  When the CDV is used in a superhet rig and the fixed output is used as a BFO, it is
important to keep th e BFO signal clear of any IF circuits. If not the BFO may get
injected into the IF and appearing as a constant audio tone. A shielded cable may be
necessary in difficult situations.
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12 OPTIONALATTENUATOR_OW PAS$ILTERBOARD

The clock generatoroutputs square wavesignals with an amplitude ofaround 2V pk-pk into 50
ohms. Some situations, howevermay require a signalwith either lower amplitude or reduced
harmonics, or both

The optional addon board contains a simple resistive attenuator and & pole low pass filter
and can be applied to one or both outputdt can be soldered directly to the rear of the CDW
make a compact assembly or mounted externally and wired dline.

The attenuator and lowpass filter values available in the kitsare shown in Figure 8. Theycan be
ordered in anyattenuator/filter combination.

Attenuator dB (50 ohms) Low pass filtetMHz

6dB 10MHz
12dB 20MHz
30MHz
40MHz

Figure 8 Add-on board options

The low pass filter frequency showrin Figure 8 is the filter cut-off frequency, and it is important
to understand how this relates tothe VFO frequency, and the output signal wave shape.

If the VFO frequency is near the cudff frequencythe waveform will approach a sine wave of the
desired level. If the VFO frequency is well below the cuiff frequency the wave shape will be
more like a rounded square wave as thapper harmonics are less attenuated.

Moving the VFO frequency well above #hcutoff frequency will result in a sine wave but with a
greatly attenuated output level.

/t\ The attenuator and filter must be terminated in 50 ohms to achieve the expected
performance.
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12.1 SCHEMATIC

L1 L2 L3 ouT

R3

R1
(o3 c2

T
—
|

Figure 9 Add-on board schematic

12.2 PCBOVERLAY

R3
- c2
IN.Rz‘. |.|L1 :' oUT
otgl o
On . o [ o
- 1\ L2 .
R-1. M. L3

Figure 10 Add-on board PCB overlay
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12.3 CONSTRUCTION

12.3.1S0LDERINGGMDDEVICES

The resistors capacitorsand inductors are surface mount (SMDgomponents Normally they
are difficult to work with, but in this kit larger package types have been specified to make it
easier to build.Below is a suggested list abols to satisfactorily complete construction:

a. thin solder

b. small tipped soldering iron
c. illuminated magnifier

d. fine tweezers

Melt a small spotof solder onto one of thecomponent PCBads. Pick up thesMD componenby
the sideswith tweezers and place ontahe pads. While holding the component steady plac¢he
tip of the soldering iron on the pad with the spot of solder to melt it again. Remove the iron and
let things cool andsettle. Check the positioningf the componentand if not in the correct spot,
melt the solder and move gently with tweezers. Ondde component is locatedsolder the other
end using as little solder as possibleThen go back to the first pad and apply a little more solder
to ensure the joint is securelnspect the job under a magnifier looking for solder bridges and
dry joints.

Step 1 Resistors

Locateand install the three SMD resistorsR1 and R3have the same valueyhile R2has a
different value. e the table below to identify the correct values.

Attenuation Resistor Resistorabel Value
6dB R1, R3 1500 150 ohms
R2 39R0 39 ohms
12dB R1, R3 82R0 82 ohms
R2 91RO 91 ohms

/1 If only the low pass filter is required and no attenuation, then omit the resistors and
install a solder bridge across R2.

Step 2: Capacitors

Locateand install the two SMD capacitorsThe capacitorshavethe same value so they can go in
either position. In general SMD ceramic capacitors do not have markings, so the values can only
be read with a capacitance meter and miniature probes.

Filter Value

10MHz 470pF
20MHz 220pF
30MHz 150pF
40MHz 120pF
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Step 3: Inductors

Locate and install thethree SMD inductors. L1 and L3 have the same value, while L2 has a
different value. Use the table below to identify the correct values.

Filter ~Inductor Inductor label Inductor Value
10MHz L1, L3 1RO 1uH

L2 1R8 1.8uH
20MHz L1, L3 R47 0.47uH

L2 R82 0.82uH
30MHz L1, L3 R33 0.33uH

L2 R56 0.56uH
40MHz L1, L3 R27 0.27uH

L2 R47 0.47uH

Step 4: Connectors

The IN connector is a 2 pin right angled male header. The end with shorter pins is soldered into
the PCBThe longer pins are soldered directly into the CDV PCB.

The OUT connector is a@ght angle JST 2 pin shrouded male header. It is inserted into the
component side.

& If the board is to be mounted externally and wired inline, then the connectors can
be omitt ed if desired.

12.4 ATTACHING TOHECDV
There are two methods for attaching the board to the CDV.

12.4.1DIRECT
In this method the board becomes a part of the CDV assembly. Insert the 2 pins of the right
angled header into the output holes on the CDV PCB. Holdiace and solder into position.

A directly mounted attenuator filter board is shown inFigure 11.

12.4. 2WIRED
Here the board is located remotely from the CDV PCB acdnnected via wires. The supplied
connectors and cable may be used or omitted and discrete wiring used instead.
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Figure 11 Attenuator filter board fitted to  the CDV
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