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AADZZ describes a high-performance, quadrature, direct digital synthesized VFO that uses
dual peripheral interface controllers (PICs) and a two-line LCD.
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The 1QPro:
A High-Performance
Quadrature DDS VFO

This update of a
1997 signal generator
project uses the
AD9854 digital
synthesizer.

Craig Johnson, AAOZZ

Introduction

In the July 1997 issue of QEX, Curtis
Preuss, WB2V, published an article featuring
asignal generator that used an Analog Devices
AD9850 DDS device controlled by a
PIC16F84 microcontroller. Since that time, a
newer DDS device has been introduced by
Analog Devices: the AD9854. This device has
some significant advantages over the AD9850.

First, the AD9854 produces two outputs
with a 90° phase difference. This phase rela-
tionship remains constant regardless of the fre-
quency. Second, the AD9854 has a 12-bit DAC
{digital-to-analog converter) while the
ADO9850 has a 10-bit DAC. This is important
in reducing undesirable byproducts (spurs).

Third, the version of the AD9854 used in
this project has a 200 MHz maximum clock
speed, compared to 125 MHz for the
ADO9850. The faster clock speed raises the
Nyquist limit, allowing the VFO to operate
cleanly through 30 MHz.

This project is an extension of the con-
cepts introduced in that original AD9850
project, but there have been many major
changes. It still has an optical encoder for
frequency selection and it still uses an LCD
for displaying the frequency. However, the
IQPro VFO has been changed in these ways:
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e The IQPro VFO now uses two PIC
microcontrollers: one controlling the user
interface (optical encoder, push buttons
and LEDs) and the other controlling the
AD9854, the LCD and the band-
switching relay interface.

® The IQPro VFO now uses a two-line LCD
so more information is displayed.

¢ The IQPro VFO now operates as two VFOs
with two frequencies. The active VFO is
selectable via a push button.

® The two-part VFO supports split-frequency
operation. This means you can transmit
on one frequency and receive on another.

® The two AD9854 outputs are amplified to
produce signal levels that are compatible
with common receiver requirements (such
as the R2, MiniR2, Binaural or R2Pro by
Rick Campbell, KK7B).

Theory of Operation

Early versions of this VFO project
(WB2V follow-on) used a single PIC
microcontroller for all VFO functions. How-

ever, the PIC’s main code execution loop was
very large and it varied a great deal in length,
depending on if the LCD and DDS needed
to be updated and if push buttons were being
pressed. Since the single PIC needed to moni-
tor the input signals from the optical encoder,
detecting the number of changes in the “gray
code™ to determine how fast the encoder was
being turned. the variable size main execu-
tion loop made accurate timing and smooth
operation very difficult to accomplish.

In the next version of project, which I
developed with Bruce Stough. AAQED, we
decided to use a dedicated PIC16F628
microcontroller to handle the optical encoder.
Why? They are inexpensive and provide a
rather elegant solution to the problem of ac-
curate timing for smooth tuning operation.

Itis changed even more in the IQPro. Now
there are two 16F877 PICs. One is defined
as the Interface PIC and the other is the Driver
PIC. The encoder logic has been moved into
the Interface PIC. The Interface PIC moni-
tors the gray code output of the encoder and













































