The N1JEZ Simple GPS
Stabilized 10 MHz Oscillator

Dave Robinson
WW2R
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The problem

 WAS5TKU has told us how to ensure
antenna alignment when roving, so what
other variables can prevent a QSQO?
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The problem

 WAS5TKU has told us how to ensure
antenna alignment when roving, so what
other variables can prevent a QSQO?

 QSOS can be lost due to not being able to
know what frequency you are on!



Solutions

Use a rubidium standard

HP 23801 10MHz GPS locked reference
IS a solution but Is costly and bulky

G3RUH and G4JNT have produced
solutions using 10kHz outputs from GPS
boards (not 1PPS)

| used cheaper, smaller N1JEZ solution
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Pletronics, Inc.

19073 36th Ave. W, Suite |1 - Lynnwood, WA 90036 USA

Manufacturer of High Quality Frequency Control Products
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Pletronics VC13H50BY
Supply =5.00 vdc
N1JEZ - 2/15/2005

05-45v CVR
2266 + 2220 = 4886 / 4 = 1222 Hz/v

10.000000 MHz

2.35vdc

25
CVR (in volts)







05-25v CVR

FOX 801BE-1000
78+63=141/2=705HzN

N1JEZ - 2/16/2005

10.000000 MHz
157v
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VC-TX0-39SM SERIES .ccxo

[ECS ne

Ars T W P o T R

PART NUMBERING GUIDE
SERIES i FREQUENGY
WG-THQ-22EM -

The VC-TNO-325M i a VC (Voltage Controlled)
TOXO [ Temperature Compensated Crystal
Dscillatoe) Featuring very tight stability over

A wide temperature range. The small SKTD
ceramic package measures 114 x 96x 23 mm
The 1.'|.|[|'.|.Er comtrel Fas a I:|.|:|1i|:|E range af = 12
ppm typical. The low profile package is ideal
for wineless commienications applications.

FEATURES

L Hiﬂlll:r slable aul put

= Wide temperature range
# Vollage control fundlion
o Tape and Reel (500 pes)

STANDARD FREQUENCIES

1_STABILITY | TEMPERATURE OPTION
- A

Savpde Pord Noamshar: V- INO-R0SNE 1784, 10012 8 ML A 1.5 oo -0 0 o750

OPERATING CONDITIONS/ELECTRICAL CHARACTERISTICS

10.000, 13.000, 16,800 AND 19,440 MHz

FARAMETERS CONDITIONS N MAX URITS
FREQUENCY RANGE 10.000 18.440 Wik
FREQUENCY STABILITY/TEMP Dparating Temperaiure
STANDARD <30 - #75C il.5 PPN
— OPTIONA 20 - 4T5C 1.5 PPN
“SUPPLY VOLTAGE CHANGE o 5% +0.3 PPN
LOAD CHANGE 10K 01 £10%/10F £10% +0.3 PPN
| AGING Fitst Year & +35G o PEM
| STORAGE TEMPERATURE a0 188 R
HUPFPLY VOLTAGE +8,0 W OC Naminad +2.85 3.0 +A.15 W OC
_CURRENT CONZUMPTIOH N0 5 s 10N EF 410% . LS mA
_BUTPUT VOLTAGE Clipped sing wave {DE-Cut) iy Vp-p
DUTPUT LOAD 108 02 £10%/110F +10% _ -
FREQUERCY CONTROL BANGE +1.5V G 2 1V Positive Slope + £13 [T
CONTROL VOLTAGE 105 V15 125 ¥
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Change Frequency (hz)
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Texas

ECS Osc Freqg v Tuning Volts
BEWARE!
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WHAT CAN YOU DOWITH IT ?
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Reference as a Marker
10 MHz to 2500 MHz

Reference for a Qualcomm Source
1152 MHz (2304 — 24192 MH2)
2616 MHz (47088 MHz)

Reference for a Brick Oscillator
Such as CTI

Reference for CT1DMK lock box
DSP-10 Reference
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GPS Antenna

10 MHz “Texas”

“Rectangular” | __10MH:
Synthesizer ——
Programmed to Stabilized
2304 MHz 10 MHz Osc
Divide by 2
1152 MHz
+18dBm \ / WA5VJIB
1152 MHz LOG PERIODIC
ANTENNA
2304MHz
. 3456 MHz
5760 MHz

2y
SMA diode Detector

Run Backwards
(RF in Meter Side)

e nalal 10368 MHz
24192 MHz

\ 4

Synthesizer

Programmed to

2616 MHz
+18 dBm
2616 MHz
26-40 GHz
Wavguide

Diode Detector

Zﬁj 47088 MHz




Microwave Marker System
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- GPS Stabilized -
‘ Oscillator 10 GHz/24GHz




Frequency

5760.002

5760 -

5759.998 -

5759.996

5759.994

5759.992

5759.99

5759.988

5759.986

5759.984

North
Texas

Time (S)

N1JEZ Startup from Cold (Rb Reference) NTMS
N1JEZ + Qualcom Synth+ Multiplier
0 2‘0 4‘0 6‘0 8‘0 160 1£O 1‘!0 1;30 180
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Is the lock good?

e Can see status using Terminal program or
TAC32 to inspect NMEA strings
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Initial GPS Power Ug







Less bulky alternative?

e Using PC is a bulky option
e Can use a PIC to monitor NMEA string
and inhibit the output If not a good GPS

lock

TTTTT

Society



W5HN .

Determining Lock Status




NMEA Time problems

Time output by NMEA strings can be 1-3
seconds out. Acknowledged by manufacturer

Reason: Putting time information in the NMEA
strings is THE lowest priority activity of the
Jupiter GPS board!

Binary outputs from the GPS don’t have this
problem, but cannot be used by time programs
requiring NMEA strings (eg NMEATIME)

One solution is to use the PIC doing valid lock
detect function from the binary data and have it
synthesise an NMEA string (like my Z3801 clock
does). Work Iin progress
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G3RUH design

o http://www.jrmiller.demon.co.uk/projects/fregstd/frgstd.htm
G4JNT design

e http://www.scrbg.org/g4|nt/SimpleGPSDO.htm

N1JEZ design

o http://mysite.verizon.net/nljez/osc/pages.html

TAC32

e http://www.cnssys.com/Tac32/




