GPS Notes


Message: 7
Date: Mon, 06 Apr 2009 13:25:40 +0200
From: Alberto I2PHD <i2phd@weaksignals.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: HPSDR List <hpsdr@hpsdr.org>

Lyle Johnson wrote:
> Perhaps even more importantly, pin 20 should have a 10 kHz signal locked 
> to GPS.  This one is easy to filter and use to drive a VCXO.
>
> 73,
>
> Lyle KK7P
>   
Yes, as in the project of G4JNT. See here : http://gpsdo.i2phd.com/

73  Alberto  I2PHD


------------------------------

Message: 9
Date: Mon, 6 Apr 2009 07:42:45 -0500
From: "Dave" <g4fre@g4fre.com>
Subject: Re: [hpsdr] GPS 1PPS board

and as used in the N1JEZ
(http://tonga.globat.com/~ko4bb.com/Manuals/5)_GPS_Timing/Simple_10_MHz_GPSD
O_N1JEZ.pdf)
and G3RUH designs
(http://www.jrmiller.demon.co.uk/projects/ministd/frqstd0.htm)

Dave

ww2r


Message: 11
Date: Mon, 06 Apr 2009 07:04:05 -0700
From: Lyle Johnson <kk7p@wavecable.com>
Subject: Re: [hpsdr] GPS 1PPS board

> be careful .. I bought a couple boards from that seller last year that
> turned out not to be v2 boards as advertised

I also found them advertised here:

< URL:http://www.weirdstuff.com/cgi-bin/item/20164 >

73,

Lyle KK7P


Message: 12
Date: Mon, 06 Apr 2009 11:11:33 -0500
From: Graham / KE9H <KE9H@austin.rr.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: Chris Salinas <n0ttw@yahoo.com>

Chris:

Although a cheap way to get started, this is a navigation receiver, not 
a timing receiver,
and it will not be a good choice for frequency control.  This one's spec 
is that the 1 pps
signal has a jitter spec of +/- 1 microsecond.  Timing receivers, such 
as the Motorola
Oncore UT+ have a timing mode, that provides jitter around +/- 50 
nanoseconds,
without sawtooth correction, and sub 10 nanoseconds with sawtooth 
correction.

You want a timing receiver, or a receiver with a timing mode option for 
frequency
control.

--- Graham / KE9H


Message: 13
Date: Mon, 6 Apr 2009 20:33:26 +0200
From: "Henry Vredegoor" <henry.vredegoor@gmail.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: "'Graham / KE9H'" <KE9H@austin.rr.com>, "'Chris Salinas'"
	<n0ttw@yahoo.com>


Hi Graham, All,

Is the jitter spec specifically for the 1pps signal only or does this also
apply to the 10KHz output?
(I could imagine these being "coupled", the 1pps signal being derived from
the 10 KHz, so it would apply for both)


73,

Henry.

Message: 14
Date: Mon, 06 Apr 2009 14:49:31 -0400
From: John Ackermann N8UR <jra@febo.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: Henry Vredegoor <henry.vredegoor@gmail.com>

It's a bit of a mix.  The 10 kHz signal is derived from the GPS' onboard 
oscillator which free-runs.  Once per second, the 10 kHz is "jerked 
back" to alignment with the PPS signal (the receiver computes only one 
timing solution per second).  So, over time it gives the same 
performance as the PPS.

John


Message: 15
Date: Mon, 6 Apr 2009 21:47:33 +0200
From: "Henry Vredegoor" <henry.vredegoor@gmail.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: "'John Ackermann N8UR'" <jra@febo.com>

Hi John, All,

Thank you John for your quick answer!

So this unit is not particularly suited for high precision frequency
control, even when used with the 10KHz output signal.

Thinking of getting into precise frequency control for HPSDR, are there
other surplus GPS's currently available, better suited for frequency control
in the opinion of this forum, besides the Motorola Oncore UT+ mentioned by
Graham?

73,

Henry.



Message: 16
Date: Mon, 06 Apr 2009 16:09:10 -0400
From: John Ackermann N8UR <jra@febo.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: Henry Vredegoor <henry.vredegoor@gmail.com>

I'd put it a little differently:  the 10kHz signal does not make it 
possible to get *better* performance than a GPS with a 1 PPS signal, but 
it allows much simpler circuitry since filtering a 10 kHz signal is much 
easier than filtering 1 PPS, particularly if using analog components.

However it's important to realize that the GPS part of any GPSDO affects 
only the long term frequency stability.  When measuring over time 
periods shorter than around 1000 seconds, the performance of the XO is 
paramount.  One of the problems with building a cheap GPSDO is that good 
XOs are expensive, and therefore the short term stability is pretty much 
  tied to the builder's budget or scrounging skills.

The control loop should (a) optimize the "cross-over" point where the XO 
stability matches the GPS system stability; and (b) avoid messing up the 
short term stability through excess noise applied to the XO's tuning 
voltage.

John

Henry Vredegoor wrote:


Message: 17
Date: Mon, 6 Apr 2009 13:28:44 -0700 (PDT)
From: Chris Salinas <n0ttw@yahoo.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: John Ackermann N8UR <jra@febo.com>

John,

I just read a website on this TU00 model and that they measured the accuracy of +/- .000001 Hz at the 10 Khz pin. Too me it?sounds stable enough for a majority of work.
?
I ordered one yesterday just too play with and do some measurements. Can always use it for APRS if it doesn't hold water.
?
I'll let you all know what I find.
?
Chris N0TTW



From: John Ackermann N8UR <jra@febo.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: "Henry Vredegoor" <henry.vredegoor@gmail.com>


I'd put it a little differently:? the 10kHz signal does not make it possible to get *better* performance than a GPS with a 1 PPS signal, but it allows much simpler circuitry since filtering a 10 kHz signal is much easier than filtering 1 PPS, particularly if using analog components.

However it's important to realize that the GPS part of any GPSDO affects only the long term frequency stability.? When measuring over time periods shorter than around 1000 seconds, the performance of the XO is paramount.? One of the problems with building a cheap GPSDO is that good XOs are expensive, and therefore the short term stability is pretty much? tied to the builder's budget or scrounging skills.

The control loop should (a) optimize the "cross-over" point where the XO stability matches the GPS system stability; and (b) avoid messing up the short term stability through excess noise applied to the XO's tuning voltage.

John
----



Message: 18
Date: Mon, 06 Apr 2009 15:41:47 -0500
From: Graham / KE9H <KE9H@austin.rr.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: Henry Vredegoor <henry.vredegoor@gmail.com>

Henry:

Discussions I have read in archive of  "Time Nuts"
would indicate that it is safe to assume that they jitter
together. There may be a PLL involved with the 10 kHz
output, but it was described as being "jerked around"
once every second.

--- Graham


Message: 19
Date: Mon, 06 Apr 2009 17:02:02 -0400
From: John Ackermann N8UR <jra@febo.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: Chris Salinas <n0ttw@yahoo.com>

If I did the math correctly, that value is 1x10e-10.  That's actually a 
couple of orders of magnitude less than the accuracy of the GPS 
constellation; it's generally accepted that averaging over a day or so, 
you can get to within parts in 10e-13.

1x10e-10 is a fairly common performance spec for simple GPSDOs.  Better 
ones, like the surplus HP and Trimble units many hams have, are more 
like 1x10e-12.  But both are way better than any HF or VHF work could 
ever require, so most of this discussion is in "time-nuts" territory. :-)

But the key thing is that any frequency system based on GPS has to 
average over a long time period, usually 1000 seconds or more, because 
the jitter on the GPS signal is much worse than 1x10e-10.  Even really 
good GPS timing receivers like the Motorola M12+ have about 30 
nanoseconds of jitter.  A unit that has 1 microsecond of jitter bounces 
around by 1x10e-6, or 1 Hz at 1 Mhz, potentially every second.
So, you need to average the signal using a PLL with a very long time 
constant, and use that to steer a crystal oscillator that is stable over 
shorter time periods, to make a workable frequency standard out of GPS.

And there the key is that a 10 kHz pulse rate makes the PLL easier to 
implement -- but in the end it won't be any more accurate than the 1 PPS 
signal because the 10 kHz pulses are themselves only "disciplined" once 
per second by the GPS engine.

73,
John

End of Hpsdr Digest, Vol 38, Issue 6
************************************


----------------------------------------------------------------------

Message: 1
Date: Mon, 06 Apr 2009 16:27:52 -0500
From: Graham / KE9H <KE9H@austin.rr.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: Henry Vredegoor <henry.vredegoor@gmail.com>

Henry:

The Motorola UT+ (8 satellite tracking) was replaced by the
M12+ (12 satellite plus improved jitter) and is now replaced
by the iLotus M12M.(3 volt power, and more improved jitter.) The Motorola design was sold to iLotus in Singapore.  So new
12 channel GPS timing receivers with high accuracy timing outputs are available, quoting 10 ns (1 sigma) jitter without granularity (sawtooth) correction and 2 ns. jitter with the correction.

http://www.ilotus.com.sg

sold in US by

http://www.synergy-gps.com/

Trimble also makes a line of timing receivers called Trimble-Resolution that have been out there for 5 years or so.

http://www.leapsecond.com/pages/res-t/

http://www.trimble.com/timing/resolution-t.aspx?dtID=overview

Development kits for the receivers in current production are available.

--- Graham / KE9H


Message: 2
Date: Mon, 6 Apr 2009 14:49:29 -0700
From: Chris Albertson <albertson.chris@gmail.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: HPSDR discussion list <hpsdr@lists.hpsdr.org>


It's not that bad, the purpose of the 1PPS signal is to correct for
long term drift by providing a direct real time link to a national
standard frequency reference.
What the controller might do is count how many times the signal from
your 10Mhz oven-ized
XTAL oscillator crosses zero in a one second period.   Subtract this count from
the expected number.  You will have a small positive or negitive
number.  The idea is that you very slowly adjust the oscillator so
that tens of thousands of these small numbers add up to exactly zero.
This corrects for effects like the age of the crystal or the
temperature sensor on the crystal oven slowly drifting over time.
These effects are slow enough that you can average over many thousands
seconds.

Basically what you are doing is never "jerking" your 10Mhz OSC.  You
are instead using the 1PPS signal to slowly adjust the "faster or
slower" knob that we used to see on the back of clocks.

Yes a better GPS unit will be better because your 10Mhz oscillator
will converge faster because it needs to average few 1 second periods.
-- 
=====
Chris Albertson
Redondo Beach, California


Message: 5
Date: Mon, 6 Apr 2009 18:27:51 -0400
From: "Mark Amos" <mark@amos-family.com>
Subject: [hpsdr] freq correction
To: <hpsdr@lists.hpsdr.org>
Message-ID: <000901c9b706$ecd1a9a0$c674fce0$@com>
Content-Type: text/plain;	charset="us-ascii"

Thanks, Bill 

To completely mangle Masefield's maritime metaphor: all I ask is a warm
oscillator and a correction factor to steer her by.

Mark
W8XR



Message: 6
Date: Tue, 7 Apr 2009 00:28:33 +0200
From: "Henry Vredegoor" <henry.vredegoor@gmail.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: "'John Ackermann N8UR'" <jra@febo.com>, "'Chris Salinas'"
	<n0ttw@yahoo.com>

Hi John, All,

So if I understand you correctly, you trade a more expensive, higher quality
(short term stability) XO and simple cheap GPS/locking circuitry for a
(maybe-) less expensive, lesser quality XO and more complex, better
GPS/locking circuitry?

I am speaking of frequency control as primary use for HPSDR and precision
timing as a nice bonus for secondary use.
I can however imagine that ADC sample time stamping for sophisticated
receiving techniques could require more precise and higher resolution
timing?

73,

Henry.


Message: 7
Date: Mon, 06 Apr 2009 18:38:59 -0400
From: John Ackermann N8UR <jra@febo.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: Henry Vredegoor <henry.vredegoor@gmail.com>

Not really -- no matter what system you use, the short term stability 
(less than 1000 seconds or so) will be dominated by the XO performance. 
  The GPS can't improve that.  What the GPS does is (slowly) steer to 
the right frequency there, and hold it there over long time periods. 
The magic is setting things up so that the GPS takes over at the point 
where its performance matches that of the XO.

It doesn't take any magic circuitry to do that -- G3RUH gets truly 
amazing performance from a very simple analog loop circuit, but he uses 
a fairly expensive OCXO.

Most of the complexity in the fancy GPSDOs is to get what's called 
holdover performance -- basically, to learn the XO's aging rate and even 
temperature response so that if the GPS signal is lost the system can 
keep steering the frequency to hold the performance for a day or more. 
  That holdover performance isn't as big a deal now because there are 
plenty of GPS satellites up there, so a design like the G3RUH can just 
ignore it.

John

Message: 8
Date: Mon, 06 Apr 2009 18:05:28 -0500
From: Graham / KE9H <KE9H@austin.rr.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: Chris Albertson <albertson.chris@gmail.com>, 	HPSDR discussion
	list <hpsdr@lists.hpsdr.org>

Chris:

Yes that is the basic concept, and it will work, but then you need
to start thinking about what accuracy you want and the effect of
the jitter.

I have a homebrew GPSDO using a UT+ receiver, with about
+/- 80 ns jitter on the 1 PPS signal, gating a simple counter,
managing a 10 MHz HP10811 ovenized oscillator.

A cycle at 10 MHz is 100 ns, so 100 ns jitter is a variable error of
up to one cycle on top of any other implementation errors.  Your receiver
with 1 us jitter would be ten times as bad.

So with 100 ns jitter, you get a variable count error of +/- 1 cycles
on top of whatever the real error is.

If you count for one second then the system will hover at 10 MHz
plus minus 1 cycle, or about 0.1 ppm accuracy.

If you count for 10 seconds, then the system will hover at +/- 0.1 cycles
or 0.01 ppm accuracy.

I count for 2048 seconds and the system hovers at +/- 2 milliHz
or 0.2 ppB accuracy.  Plenty good enough for what I need.  The
HP oscillator ages at 5 milliHz per day, so plenty good enough to
actually watch the crystal age over the course of a single day,
and watch the system steer to correct it out.

But not good enough to win a frequency measuring contest, because
those guys measure sub 1 milliHz.

But, measuring phase instead of simple counting would improve
my accuracy by another order of magnitude.

Performing the granularity/sawtooth correction would add another
order of magnitude of accuracy.

And there are probably better ways to steer it, rather than a
simple proportional error correction in such a noisy system.
Perhaps adding some trend analysis for the aging and mathematical
averaging of the remaining noise in the correction signal.

The best GPSDOs are measured at several orders of magnitude
better than mine.   Hmmmmm. The slippery slope to becoming
a "Time Nut" is easy to slide down.

If you use your Rockwell receiver, depending on how you run it,
it will likely be on the order of one magnitude worse than mine, but your
system might meet your needs just fine.  And for $9, you will
have a lot of fun learning, and can upgrade anytime you want.

--- Graham / KE9H


Message: 9
Date: Tue, 7 Apr 2009 01:26:35 +0200
From: "Henry Vredegoor" <henry.vredegoor@gmail.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: "'John Ackermann N8UR'" <jra@febo.com>

Hi John,

After thinking thru things a little bit and also reading the post of Chris
(Albertson) I understand the point you both are making.

I think as a reasonable start, a good XO like the HP-10811 (see Alberto's /
my answer) and a simple cheap GPS like the Jupiteru UT+ for US$ 10 and a
simple control circuit ( 10^3 divider and PLL) to start with will be OK?
Later maybe improve on it by buying a really good GPS when they become
available for reasonable prices as surplus?

Thank you for explaining things!

73,

Henry.

-----Original Message-----
From: Henry Vredegoor [mailto:henry.vredegoor@gmail.com] 
Sent: dinsdag 7 april 2009 1:10
To: 'Alberto I2PHD'; 'hpsdr@lists.hpsdr.org'
Subject: RE: [hpsdr] GPS 1PPS board


Hi Alberto, All,
 
I think you mean the HP-10811 XO instead of the HP-80111?
 
I saw the HP-10811 on Ebay for about US$ 200 (after I heard about it in the
conversations of Graham on the recent Teamspeak)
I have to read some more I 'm afraid after all the good info in all the
posts here. (Thank you all!)
 
I don't know what one would have to pay for the Trimble Resolution-T or the
iLotus M12M pointed to by Graham but if I aim for an "HPSDR
average-per-card" budget of say US$ 150 to US$ 250 and both being not
surplus market items and priced as such I think the budget will be too
small........!   :-(   
 
I have to read a lot more I 'm afraid after all the good info in the posts
here. 
 
Thank you all!
 
 
73,
 
Henry.

From: hpsdr-bounces@lists.hpsdr.org [mailto:hpsdr-bounces@lists.hpsdr.org]
On Behalf Of Alberto I2PHD
Sent: maandag 6 april 2009 22:19
To: hpsdr@lists.hpsdr.org
Subject: Re: [hpsdr] GPS 1PPS board


Henry Vredegoor wrote: 

Thinking of getting into precise frequency control for HPSDR, are there

other surplus GPS's currently available, better suited for frequency control

in the opinion of this forum, besides the Motorola Oncore UT+ mentioned by

Graham?

  


This maybe, the Trimble Resolution-T, with 15ns jitter (one sigma) on the
1pps pulse.
It is not surplus, it is currently on production, AFAIK. I have ordered one
to discipline
the double-oven HP-80111  I was  so lucky to find some time ago. 


Message: 11
Date: Mon, 06 Apr 2009 19:37:14 -0400
From: John Ackermann N8UR <jra@febo.com>
Subject: Re: [hpsdr] GPS 1PPS board
To: Henry Vredegoor <henry.vredegoor@gmail.com>

Sure, that should work fine.  The things to watch out for are:  (a) that 
your steering voltage to the 10811A is very well filtered so you're not 
adding noise to the short term performance, and (b) that your loop time 
constant is long enough.  With a really good OCXO like the 10811A, 
you'll want a longer time than with a lesser XO.

John



End of Hpsdr Digest, Vol 38, Issue 7
************************************
