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2.0 FUNCTIONAL DESCRIPTION

The L12 Module provides control circuits to phase lock an additional
Ll'LZ module at 600 MHz +19.2 Hz and a phase locked 5 MHz +19.2 Hz oscillator
for distribution to all central station L14 and L9 modules.

3.0 DETAILED CIRCUIT DESCRIPTION
3.0.1 600 MHz +19.2 Hz

The short term stability requirements for the 600 MHz +19.2 Hz
dictate a VCXO with characteristics equal to those of the reference 600 MHz.

To this end, an additional L;, Ly module is used. The HP 10545A H37 5 MHz
19.2
120

is well within its trim range. A +7 dBm level at J4 is mixed with a 0 dBm

oscillator in the L1 module is mechanically offset to 5 MHz + Hz, which

level of the 600 MHz master at J3, by a MIJ mixer. The resulting 19.2 Hz beat

gand €5 . A CMPOl is used as a zero crossing detector.
Its output is differentiated by Rg and C, and clipped and invented by 6;.
The CRT/H signal (Plj) is differentiated and clipped by Q1. These two

is low pass filtered by R

outputs provide the Set/Reset inputs to a CD4001 latch, Uy.

The Q & a'outputs of the latch are divided by R and R

10’ F11 13 Rip ™0
limit the maximum excursion to +10V to the inputs of the ADP501 balanced

integrator, Ug. The sensitivity of the latch as a phase comparator is 20V/360°.
The gain of the HP 10543A H37 is between .02 and .04 Hz/v. This gives a

loop gain, Kv = 48 to 96 Hz. The values used for Ri4+ Ry7 and Cy,, give a loop
of about 5 rad. bandwidth and a damping factor of about 5. Resistor R;g

and the Zener diodes CR, and CR, prevent oscillation of the ADP501 due to cable
capacity and limit the excursion of the VCXO. Pull in for errors within

the loop bandwidth of 5 radians is less than a second. For errors of several

Hz, pull in time may be quite long.

3.0.2 5 MHz +19.2 Hz
The 5 MHz offset is accomplished with only a slight difference
in circuitry. The 5 MHz VCXO is board mounted in the L12 module. A DM8830N, U3
dual differential line driver is used as an output buffer and as a differential
driver to a SRA-1 mixer. This mixer is used in a differential mode to drive
the CMPOl zero crossing detector. The remainder of the circuit is similar to

the 600 MHz.



4.0 TEST AND ADJUSTMENT

4.0.1 Initial Adjustment
4.0.1.1 600 +19.2
Plug in the L1 and L, modules, if cold, allow 24 hours
to stabilize. Place L12 on an extender. Set output switch to ground (Pos. 2).

Set input monitor switch to view 600 MHz ¢ error. Adjust L1 mechanical frequency

to give a 19.2 Hz frequency. Sync scope to T/H or compare with T/H etc. Change
switch to Pos. 1 (loop closed). Change monitor switch to 600 frequency error.

The DC level should be set by adjusting L; to within +.5VDC. A 19.2 Hz sawtooth
of about .1V peak-to-peak will be evident.

4.0.1.2 5 MHz +19.2
The 5 MHz oscillator requires about one hour to stabilize
(a day is better). The adjustment is made in the same way as the 600 MHz.
The 5 freguency error output sawtooth is about 1V peak-to-peak.
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5.0.2 Module Schematic

Copy of schematic is in the énvelope in the back of

this report.
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