OCXO AND CLOCK DISTRIBUTION SYSTEM

As used with VE2ZAZ Controller

Jacques Audet VE2AZX
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Circuit added to provide 1 e -11 tuning resolution with
+/-5 V tuning on VE2ZAZ Controller.

It also attenuates and offsets the +/- 5V control
voltage to the O o +BV range required by the MVB9A.
The 10K pot allows centering the OCXO at exactly

ANA @

10K

10 MHz with OV at the V1 input.
This decreases the control voltage dependance on
supply variations in the GPS controller.
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MVE89A MEASUREMENTS

QCX0 alone
[ve [Freq =200 [ [Freq (Hz) ref. @ 10 MHz | mV inte 1K
0 -1769.3 -3.8465 1.471 4270  Wcto GND 57173
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Circut added 1 e 1o 11 tuni With V1 =0 The 10K pot gives:
Ircuit added 1o proviae 1 e - uning - =
resolution with +/- 5 W tuning on VE2ZAZ Ve min/max =2.115/3.021V
Controller +12v]  MVB9A =E out |Delta V =0.906V or 1.333 Hz frequency
— —» |adustment range.
Gnd| OCXO . : : :
1 With 10K pot at middle and with V1 min/
max =-4.5/+4.5V, we get:
Vref Ve min/ max =2.054/3.074 V
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Delta V =1.02 V or 1.5 Hz frequency
adustment range.

VE2ZAZ's controller has 14 bits resolution
or 16384 levels. Then the corresponding
freq resolution =1.5 Hz /16384 = 91.5 uHz.
At 10 MHz, this is 9.15 e -12 resolution,

or approx. 1e-11 resolution.




HI PASS MATCHING CIRCUIT AT THE SPLITTER INPUT

The matching circuit transforms
the Q-Bit amplifier output Z

(62 - j1.45 ohms, measured)

to a value very close to 50 ohms
at 10 MHz.

This MAXIMIZES the port to port
isolation of the 1 : 8 splitter.

A high pass matching circuit is
used to prevent degradation of
the return loss at frequencies
above 10 MHz.

This also MAXIMIZES the port
to port isolation at the 10 MHz
harmonics.
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62 -j1.45 ohms at 10. MHz .
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Remove R7 to R9
And insert 5 MHz
Notch Filter here
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5 MHz Notch Filter

The 5 MHz output was - 45 dB down on my OCXO. See slide 16

This notch filter adds more than 50 dB rejection at 5 MHz

Sets 5 MHz Notch

C2 | 3-12pF
/ 60 pF to 500 pF

From or short
OCXO 10 MHz C1 To
| | Vi Amplifier
» - :
[
Sets 10 MHz
pass frequency
L1
YT

68 uH or 2X 33 uH in series

XTL ESR should be below 15 ohms
and series resonant freq. 0 to 300 Hz below 10 MHz
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6 Jun 2011

14: 44: 33
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6 Jun 2011 14:47: 00

CH1 Spy log MAG 10 dB/ REF O dB 1: —-44 445 dB
va 10.300| 0po| MHz

PRm
2/-3B.735 | dB
Cor 50| MHz
3{-38.587 |dB
10 IMHz ol MHz
4{-38.83 |dB
o MHz
5{-28B.375 | dB
100 MHz

ISOLATION OUT1 TO OUT 4

START

1.000 000 MHz STOP

100. 000 000 MHz



6 Jun 2011 14:47: 14

CH1 Spy log MAG 10 dB/ REF O dB 1:-62.374 dB
¥R 10. 000 0DO| MHz

PRmM
>/ -3b.b84 |dB
cor 50 MHz
|-39.271 |dB
10 IMHz = AR
4|-4p 95 |dB
“o| MHz
5{-30 445 |dB
ibol MHz

?
ISOLATION OUT1 TO OUT S8
\
“\N\\
\\\

\\ ////’#;3 3 AN ,/4§

START

1.000 000 MHz

STOP

100.0C00 000 MHz



CH1 S44

PRm

c?

log MAG

10 dB/

S Jun 2011
REF O dB

09:

57:02

l1:-80.983 dB

B

10 . ¢

OO0 00

0 MHz

MAH

IKER

O MF

S11 AT

HI-PAS

S MATCHING OUTPUT

RN

N

START

8.000 000 MH=z

STOP

-11.000 000 MH=z



CH1 S44

log MAG 10 dB/

5 Jun 2011
REF C dB

098: 56: 18
1:-55.53 dB

10. 000 000 MHz

S11 AT HI-PASS MATCHING OUTPUT
e __-_l__‘-_-_-
\x\//
START 1.000 000 MH=z STOP 100.000 000 MHz



+++++
........

Sine Output at Splitter OUT
TN

/N
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MV89A Homemade PCB
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Rear View
Without Controller, Vc IN is shorted



OUTDOOR GPS ANTENNA

PVC Pipe 1% in.

3 in Pipe CAP
Note added short length of pipe inside

PVC Adapter
3in.to1%in.

PVC Adapter .
1%into1%in. |

: -"". Bulkhead Feedthru
SMA to N




Bulkheag Feedthru

SMA to N Mounted on ALSRRNE B PyC Adapter 3in.to 1% in.
PVC Adapter — S {l and SMA to N
1%into1 %in. i 5 [ L g i W Bulkhead Feedthru




GPS Antenna with a short length Of RG-174
Mounts on top of PVC Adapter 3in.to 1 % in.

Completed Antenna
attached to the Roof Side



