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President’s Corner
By Steven Bible, N7HPR, Vice President, TAPR

I’m writing the President’s
Corner this quarter while Dave
is recuperating from surgery.
For those of you who know
Dave, you know he won’t be down long. We all wish
him a speedy recovery. He did say he would be at
Hamvention. See, nothing can keep him down!
What have we been up to this past quarter? TAPR’s
involvement with HPSDR remains strong. The LPU
kit is available and can be ordered online. Sourcing
parts for Alex has been challenging. We have been
working with an off shore contract manufacturer to
wind the many coils. It’s a tedious process to make
sure they are done correctly. This has taken more
time than we thought. The Pandora enclosure is
nearly ready for production and prototypes will be on
display at the TAPR Hamvention booths (#455-458).
Look for upcoming production announcements for

the Pennywhistle 20W PA and the Excalibur 10-MHz
Frequency Reference.

• From Napkin to Ham Shack: Creating a TAPR
Project – John Ackermann, N8UR

The new TADD-2 frequency divider kit is now
available. It accepts a 5 or 10 MHz input and provides
six low impedance outputs. Each can be set to a rate
of 1 PPS (with two duty cycles), 10 PPS, 100 PPS,
1000 PPS, or 10K PPS. For more information, go to
page 3.

• Sharing Your Experience, Documenting Your
Journey – Larry Wolfgang, WR1B

What are we up to next quarter? Hamvention is
only days away. We have a great line up for the Friday
morning TAPR Digital Forum starting at 9:15 AM in
Room 1.
• Intro and TAPR Update – Steve Bible, N7HPR
• Timing Products Update – John Ackermann,
N8UR
• HPSDR Manufacturing Update – Scotty
Cowling, WA2DFI

• ARRL/TAPR Digital Communications
Conference Update – Steve Bible, N7HPR
We are pleased to announce that Richard Garriott,
W5KWQ, will be the keynote speaker at the
AMSAT/TAPR Banquet Friday night. Be sure and
get your tickets in advance. The deadline is May 11th.
Tickets will not be available at Hamvention. To order,
see the announcement later in this newsletter.
Come see us at the TAPR booth and see what
we are up to. Join in the fun, talk and enjoy the
camaraderie.
– Steve, N7HPR
###
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TAPR at Hamvention
By Stan Horzepa, WA1LOU

TAPR will be at Hamvention in Dayton, Ohio,
May 15-17.
TAPR’s Booth Space

See TAPR at booths 455-458 (next to AMSAT’s
booths) in the Ball Arena, where we will have
HPSDR equipment up and running along with
other TAPR goodies, like the new TADD-2
frequency divider kit.
TAPR Digital Forum

The TAPR Digital Forum will be 9:15 to 11:15 AM
on Friday, May 15 in Room 1. Steve Bible, N7HPR,
will moderate and the presentations will include:
“Introduction and TAPR Update” by Steve Bible,
N7HPR
“Timing Products Update” by John Ackermann,
N8UR
“HPSDR Manufacturing Update” by Scott
Cowling, WA2DFI
“From Napkin to Ham Shack: Creating a TAPR
Project” by John Ackermann, N8UR
“Sharing Your Experience, Documenting Your
Journey” by Larry Wolfgang, WR1B
“ARRL/TAPR Digital Communications

Conference Update” by Steve Bible, N7HPR

door Friday evening.

Immediately following, TAPR Secretary, Stan
Horzepa, WA1LOU, moderates the APRS Forum
at 11:30 AM to 12:30 PM, also in Room 1.

Make reservations online in the AMSAT Store
at http://www.amsat.org or phone Martha at the
AMSAT office, 10 AM to 6 PM EDT at 301-5896062 or toll free (in the US) at 888-322-6728.

TAPR/AMSAT Banquet

The third annual TAPR/AMSAT Banquet will be
on Friday evening, May 15, 2008.
The banquet will be in the Jefferson Room at
the Kohler Presidential Banquet Center, 4572
Presidential Way, Kettering, OH (just south of
Dayton).
Richard Garriott, W5KWQ, will be the keynote
speaker. Richard was aboard the ISS (International
Space Station) in October 2008 and delighted many
Amateur Radio operators and school children with
contacts. He was the sixth private citizen to make
the trip. In 1983, Richard’s father Owen Garriott,
W5LFL, was the first person to make Amateur
Radio contacts from the Space Shuttle.
Reservations are required and must be made by
Monday, May 11, 2009; tickets will not be sold at
Hamvention. The price for the banquet is $30 per
person. Reserved tickets may be picked up at the
AMSAT booth at Hamvention on Friday, or at the

Banquet Details

6:30 PM: Doors open and cash bar is available
with beer, wine, liquor and soft drinks.
7:15 PM: Buffet dinner service begins.
The menu includes:
• Garden salad with assorted dressings
• Barbeque Baby Back Ribs Marinated
• Roasted Garlic Rosemary Chicken Breast in
lemon butter sauce
• Salmon with Newburg sauce
• Petite Double Stuffed Baked Potatoes
• Normandy blended green beans
• Fresh fruit bowl
• Roll and butter
• Coffee/ iced tea/ water
• Assorted pies
###
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New Time and Frequency Products:
TADD-2 and TADD-2 Mini Frequency Dividers
By John Ackermann N8UR

Frequency counters are great tools. But they have
some limitations: they aren’t very good at describing
changes in frequency over time, and in fact they aren’t
of any use at all in telling what time it is.
As a result, many time and frequency measurements
rely on phase rather than frequency. Phase is just the
difference in time between two “clocks.” By measuring
the rate at which one clock ticks versus the other, we
can learn a lot about their relative performance, and
that data can be converted back to frequency error if
desired.
While phase can be measured at any frequency, it’s
often very convenient to use one pulse per second
– abbreviated as a “PPS” signal. For example, GPS
receivers used for timing generate a very precise PPS
signal. While some clocks and frequency standards
provide a PPS output, many don’t. It’s not too hard
to wire together a bunch of divider chips to turn a 5
or 10 MHz signal into a pulse-per-second output, but
some of the chips commonly used drift quite a bit with
temperature, one-off IC projects can be clunky, and
they usually don’t have the right configuration for the
next experiment you want to do.
When I designed the TADD-1 distribution amplifier,

TADD-2 Frequency Divider

my intention was to do a PPS divider project next, and
to give it the flexibility a useful lab instrument should.
However, I got bogged down in an overly complicated
design using technology that was new to me (a CPLD
chip), and at the time I needed a PPS distribution box
for my existing signal sources more than a divider. So,
the planned TADD-2 was put on the back burner, and
the TADD-3 came out instead.
A number of years ago, one of the “time-nuts” gang,
Tom Van Baak, wrote a very clever program for a PIC
processor that acted as a single-chip frequency divider.

Clocked with a 10 MHz input, it would generate
outputs at 1 PPS as well as several other frequencies,
with very little jitter. It also had the ability to synchronize
itself to an external pulse. However, Tom’s code was
limited to a 10 MHz input frequency; while that is
very useful, a lot of frequency standards have a 5 MHz
output. Some time later, another time-nut, Richard
McCorkle, modified Tom’s code to work at either 5
or 10 MHz. Tom and Richard both graciously agreed
to Open Source their code, and a few months ago I
started work on the long-delayed TADD-2, designed
around a PIC divider. A follow on from that project,
the TADD-2 Mini (T2-Mini) is also in the works.
TADD-2*

TAPR is now pleased to announce that the TADD-2
frequency divider kit is now available. Member price
will be $62; non-member price will be $69.
* In this case, “TADD” stands for “Totally Awesome
Digital Divider.” As you may recall, for the TADD-1 it stands
for “Totally Awesome Distribution Device” and for the TADD3 it stands for “Totally Awesome Digital Distribution.” Here at
TAPR, we are doing our part to preserve our natural acronym
resources.
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The TADD-2 accepts a 5 or 10 MHz input (jumper
selectable) and provides six low impedance outputs
of about 2.75 volts into a 50-ohm load. Each output
can be set to a rate of 1 PPS (with two duty cycles), 10
PPS, 100 PPS, 1000 PPS, or 10K PPS. The outputs are
normally low, going high on the leading edge of the
pulse. However, each can be inverted (i.e., normally
high, going low on the leading pulse edge). There is also
a seventh auxiliary PPS output available that is TTL
level, 1 PPS only, and cannot be inverted.
The input circuit allows signal levels as low as -10 dBm
to clock the divider. Like the TADD-1, the RF input is
transformer coupled and DC isolated. A jumper allows
either high impedance or a 50-ohm termination for the
input.
A synchronization circuit allows the divider to
be stopped, reset, and then synchronized with the
leading edge of an incoming pulse. This allows the
output pulse to be aligned with, for example, a GPS
signal. Synchronization is a two-step process. Pressing
the ARM switch causes the counter to stop, reset,
and wait for the arrival of the SYNC pulse. After
synchronization, the output will be within one clock
cycle (e.g., 100 nanoseconds at 10 MHz) of the SYNC
pulse. The SYNC pulse must be at TTL levels, but its
polarity can be jumper selected.
The TADD-2 is the same size (roughly 6 x 4 inches) as
the TADD-1 and TADD-3, and will fit into the TADD
enclosure. It runs from a 12-volt supply (with onboard

4

voltage regulators) and draws from 50 to about 300 MA
depending on the output load and polarity.
Preliminary measurements of the TADD-2’s jitter
(in other words, how much the PPS output wanders
around due to circuit noise) shows a standard deviation
of about 30-40 picoseconds, not much more than the
noise of the best available time interval counters.
I mentioned above that phase shift over temperature
could be a problem with dividers made out of
cascades of ICs. I have done some very preliminary

TADD-2 Mini Frequency Divider

measurements on the TADD-2, and it seems to
perform very well in this regard. Measuring from
room temperature up to about 73 degrees C, the PPS
output changed phase by about 3.25 nanoseconds,
or 60 picoseconds per degree. I plan to rerun these
measurements shortly with improved temperature
monitoring to get more reliable results.
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The TADD-2 uses through-hole components and
will be available as a kit only. A PIC programmed with
the divider code is included, and the source code is
available for those who like to tinker.
TADD-2 Mini

In talking with Tom Van Baak about the TADD-2
design, we came up with the idea of a smaller version
of the divider, a “dongle” that could easily be used for
temporary experiments, or mounted inside an existing
frequency standard. I decided to create a small, simple
version of the divider. The end result is a circuit board
that is 2.0 inches long by 0.75 inches high. It is built
using surface mount components (except for the PIC
chip itself, which is an 8 pin DIP package).
The TADD-2 Mini (or “T2-Mini”) is a much simpler
device than the full-size TADD-2. It has only a single
low impedance output channel, and provides only
a PPS output (no higher frequencies). The output
polarity isn’t selectable. Changes in input frequency
require changing solder jumpers rather than moving
shorting blocks. On the other hand, it’s tiny and it’s
cute.
The T2-Mini is still under development, but is
progressing rapidly. Because it uses small surface mount
components that may be difficult for some users to
handle, TAPR will offer it as an assembled and tested
unit only. The price has not yet been determined.
TAPR hopes to start shipping the T2-Mini this
summer.
###
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Treasurer’s Report for 2008
Submitted

by

Write Early
and W rite O ften

Tom Holmes, N8ZM, Treasurer

For the fiscal year ended 12/31/2008, TAPR’s
finances look to be in very good shape, but there
are some caveats to keep in mind. The biggest one is
that while we appear to have over $135,000 in assets
that is mainly because of our sales model, which
takes in sales dollars before we pay for the parts that
go into the HPSDR boards. In this case, Mercury
sales just in the month of December totaled almost
half of our total kit revenue for the year, but we had
yet to pay for any of the parts or assembly labor that
goes into it. The evidence for this is that our total
December expenses for all categories amounted
to less than one-third of the expenses for the year.
When the Mercury bills are all paid, the books will
show a more realistic picture of our finances.

$40,000 combined from our checking and savings
accounts, and the P&L situation to be enough
better than break even to allow us to fund future
development projects comfortably.

This is not to imply that we are in dire straights,
but merely to point out that the timing of this
product distorts the picture a bit. A more normal
picture of our situation would show us with about

(Editor’s Note: The Treasurer’s Report is
preliminary and subject to approval by the TAPR
Board of Directors.)

Given that the overall picture is healthy (kind of
unusual in the current business climate, don’t you
think?), and that the interest lists for the LPU and
the TADD-2 are running consistent with historic
levels, TAPR will continue to be financially healthy
through 2009.
The standard Balance Sheet and P&L reports for
2008 will be presented at the annual meeting at the
DCC.

###

Packet Status Register (PSR) is looking for a few
good writers, particularly ham radio operators
working on the digital side of our hobby, who
would like to publicize their activities here.
You don’t have to be Vonnegut to contribute to
PSR and you don’t have to use Microsoft Word
to compose your thoughts. The PSR editorial
staff can handle just about any text and graphic
format, so don’t be afraid to submit whatever you
have to wa1lou@tapr.org .
The deadline for the next issue of PSR is July
15, so write early and write often.
###
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