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You can never have enough GPSDO!
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N1JEZ 10MHz
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 Made by HP for CDMA cell sites. Lots on USA surplus
market around 2004($75)
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« 2012 TAPR Bulk Purchase $335'

REV. 1.0
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« Jackson Module + Puck antenna+ 8.4V
Battery pack all inside PLASTIC BOX

24GHz Trophy 1082TD I
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o Jackson Module + Puck antenna+ 8.4V
Battery pack all inside PLASTIC BOX

» (@

GPSTCXO

.3x 18650 Battery Pack

10MHz OUT
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10MHE, oUTPUT
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PIC Controller using 1PPS from GPS




V True Position &

» Designed for Japan CDMA Base stations
« USA surplus market 2016.
* Custom Protocol

» Packrats did a controller design with
Arduino. Source code unavailable.

 YATPGPSDO Source code available
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oS RS232 Serial interface
Two 10 MHz OUtpUtS. PP out Pin1- Gnd, TX, RX, Gnd, EN, Furuno data out

2) MMCX connectors

Serial TTL
interface
Pins on bo

GPS antenna
connector
SMB
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Can be controlled by KE5FX Lady Heather or Tboltmon Society
Software STy ST T

Built M1DST Netduino+ controller which has the
bonus of having an NTP time Server
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Enough History!
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Enough History!

Lets look at what is around
to build today!
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VE2ZAZ Mk 2 &

 Neo M-7 GPS
« STM32 Black Pill (STM32F401C) Controller
« 16 Bit DAC (DAC80501)

« (Can accommodate a variety of 10MHz OCXO
 PCB Gerbers available
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OCXOD 10MHz

10,000MHz @1 V TUNE

ATMIZ BLACK PILL (BTMIZFL01 ) MICRO-CONTROLLER

PORTS (GO}
BUFFER 400 00kHE 16-BIT COUNTER
RECEIVER DAG0T0 500 1 DO0D e
- 1 N&
OFFSET
10-BIT CAPTURE
10MHz 10 MHz
OUTPUTS DISTRIBUTION
I 1
a 16-BT
~| DAC
GRS 1PPS
MCOULE
TPPA  —— BUFFER  g—
OUTPUT usa

PC BOARD
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 Radio Communication September 2025
« Neo M-7 GPS

 Pi Pico Zero Controller

« PCB Gerbers available
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How do they perform?
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 Many will have one, but it can be re-tasked
(and put back again)!

L g g

¥ By
CENIER 16.000000Miz BU:1000Hz 461»  SPAN  100.808 kitz
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« (Can measure/output Frequency and phase difference
between two similar frequency sources

tau=188ms dec=5 188p U Ch

« \What can we measure?
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« Allan variance is defined as one half of the time average of the
squares of the differences between successive readings of the
frequency deviation sampled over the sampling period

« An Allan deviation of 2x10710 at observation time 1 s (i.e. T=1s)
should be interpreted as there being an instability in frequency
between two observations 1 second apart with a relative root mean
square (RMS) value of 2x10-1°, For a 10 MHz clock, this would be
equivalent to 2 mHz RMS movement. If locked and multiplied to
10GHz signal, this would be equivalent to 2 Hz RMS movement.

« Data from TINYPFA can be displayed by KES5FX Timelab software

SR S A
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Allan Deviation oy()
g T
1E-11 = — 1b#2 bofh
| ME
1E-12 ! : J CkSOﬂL b
Trimbls Thundsrbolt
1E-13 ||||E Pi}qﬂ“ N
| — | Leabodna
1E-14 | VBZAZ

VE2ZAZ performance close to Bodnar




/| PLL as source on 10368.2MHz

« DBOA6NT 10GHz Transverter 144 MHz |IF
 MV89 Oscillator
« NRSP-ST SDR
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7144.198.566

Control

144090 144100 144110 144120 144130 144140 144150 144160 144170 144180 144190 144200 144210 144220 144230 144240 144250 144260 144270 144280 144290 144300 144310 144320 144330
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7144.198.568

Control

144100 144110 144120 144130 144140 144150 144160 144170 144180 144190 144200 144210 144220 144230 144240 144250 144260 144270 144280 144290 144300 144310 144320 144330
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144.198.568

Control

144100 144110 144120 144130 144140 144150 144160 144170 144180 144190 144200 144210 144220 144230 144240 144250 144260 144270 144280 144290 144300 144310 144320 144330




Oh Dear! &
* Built 10MHz 2 crystal filter

K1 ws 3
| | 1Nl Mal [l
|l { 0l |

- 20pF  1@MHZ | 18MHz ~ 2@pF

C2a Ceb

IN — — ouT

| 220pF |47pF

Bought 50 XTALS from China, selected 10 with same series

resonance using Nanovna. -
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7'144.198.56

Control

144100 144110 144120 144130 144140 144150 144160 144170 144180 144190 144200 144210 144220 144230 144240 144250 144260 144270 144280 144290 144300 144310 144320 144330

All my GPSDO (and Rubidiums) will have crystal filters!
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 N1JEZ https://g4fre.com/n1jez_construction.pdf

«  VE2ZAZ V1https://ve2zaz.net/GPS_Std/GPS_Std.htm

« VE2ZAZ V2 hitps://lve2zaz.net/GPS Std Modernized/GPS _Std.htm

« M1DST Thunderbolt https://github.com/m1dst/Trimble-Thunderbolt-Monitor

* Trueposition GPSDO
https://www.packratvhf.com/attachments/article/160/A-Packrat-GPS-Receiver-Project.pdf
* Yet another GPSDO
https://diysquared.blogspot.com/2021/02/yatg-yet-another-trueposition-gpsdo.html
 VKG6PH https://github.com/raspsdr/gpsdo

* TinyPFA https://www.tinydevices.org/wiki/pmwiki.php?n=TinyPFA.Homepage
« Timelab software https://www.miles.io/timelab/beta.htm

» Filter PCB Gerbers http://g4fre.com/g4fre xtalfilter.zip




« ZLPLL as source on 24048.2MHz
« DBONT 24GHz XV 432 MHz IF

« WAVELAB 24 GHz XV 144 MHz IF with
ENE3311 onboard Oscillator

 NRSP-ST SDR
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SDRconnect (83273bcd8)

Primary SP

Q 0% @ ¥

-20 dBm

432.198.500

Control

RDS decoder is disabled

Diversity
431300 431400 431500 431600 431700 431800 431900 432000 432100 432200 432300 432400 432500 432600 432700 432800 432900 433000 433100 4332

Diversity is not supported by current source

IQ Playback AGC Profiles

L Type here to search B = ® £ ° e %‘ g - AL e O

23/10/2025
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SDRconnect (83273bcd8)

Primary SP

Q 00% Q ¥ W

432.198.565

Control

431255.71 kHz -58.79 dB

RDS decoder is disabled

Diversity

431300 431400 431500 431600 431700 431800 431900 432000 432100 432200 432300 432400 432500 432600 432700 432800 432900 433000 433100 4332

Diversity is not supported by current source

IQ Playback AGC Profiles

£ Type here to search = ‘ : P B %‘ | -~ ~ B T d9) EnNG 1agt J

Little difference
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SDRconnect (83273bcd8)

Primary SP

Q 00% Q ¥

_2p dBm

144.198.5%

Control

RDS decoder is disabled

Diversity
143300 142400 143500 143600 143700 143800 143800 144000 144100 144200 144300 144400 144500 144600 144700 144800 144900 145000 145100 1452

Diversity is not supported by current source

IQ Playback AGC Profiles

o ] e = i i . o ; 1429
£ Type here to search = Pa [E » X (p) EH ?3‘ OB i ~ & T19) EnG Sa/i0/2005 [
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SDRconnect (83273bcd8)

Primary SP
Q 0% Q ¢ W
-20

7144.198.568

Controi

RDS decoder is disabled

143784.94 kHz -88.22 dB

Diversity
143300 143400 143500 143600 143700 143800 143900 144000 144100 144200 144300 144400 144500 144600 144700 144800 144900 145000 145100 1452

-
1

Diversity is not supported by current source

IQ Playback AGC Profiles

L Type here to search = ‘ &5 o= 3 Pfn [ U\ 5 P E %‘ I * ~ B T1d9) NG 1E28 J

23/10/2025

Closein spurious reduced
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SDRconnect (83273bcd8)

Primary SP

Q 00% Q ¥

-20

144.198.505

Control

143748.38 kHz -42.47 dB

RDS decoder is disabled

Diversity
143300 143400 143500 143600 143700 143800 143900 144000 144100 144200 144300 144400 144500 144600 144700 144800 144900 145000 145100 1452

Diversity is not supported by current source

IQ Playback AGC Profiles

- - - % — 1420
R Type here to search " : U 3 (r) HR E E *~ ~ & 1) enG Sy 1
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SDRconnect (83273bcd8)

Primary SP

Q 00% Q ¥ W

_20 dBm

144.198.500

Control

RDS decoder is disabled

Diversity
143300 143400 143500 143600 143700 143800 143900 144000 144700 144200 144300 144400 144500 144600 144700 144800 144900 145000 145100 1452

Diversity is not supported by current source

IQ Playback AGC Profiles

Type here to search =] ‘ e - = g ‘ L I | E B - ~ B 149 NG 1221 N

23/10/2025

Closein spurious reduced
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SDRconnect (83273bcd8)

Primary SP

Q 00% Q Y

-20

7'144.198.566

Control

RDS decoder is disabled

Diversity
143300 143400 143500 143600 143700 143800 143900 144000 144100 144200 144300 144400 144500 144600 144700 144800 144900 145000 145100 1452

Diversity is not supported by current source

IQ Playback AGC Profiles

£ Type here to search =] = A§ J= Prg e @ _.B P [n) E E ~ ~ B 149 NG 1543 [

23/10/2025
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SDRconnect (83273bcd8)

Primary SP

Q 00% Q Y

-20

7144.198 505

Control

RDS decoder is disabled

Diversity
143300 143400 143500 143600 143700 143800 143900 144000 144100 144200 144300 144400 144500 144600 144700 144800 144900 145000 145100 1452

Diversity is not supported by current source

1Q Playback AGC Profiles

AR Type here to search ] F BE- ® - Pm [E ? 5 1:"‘:“ iE 53' o -~ ~ B ) NG 12 1

23/10/2025

Closein spurious reduced




