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1.0.1 NRAO DRAWING LIST

50/600 MHz MULTIPLIER MODULE (L2), PROJECT NO. 13230
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1.0.2. NRAO Specifications

NATIONAL RADIO ASTRONOMY OBSERVATORY
CHARLOTTESVILLE, VIRGINIA
VERY LARGE ARRAY PROJECT

SPECIFICATION NO.: 13220N1

NAME: Voltage Controlled XTAL Oscillator

DATE: February 13, 197 . ql)
PREPARED BY: , APPROVED BY: \Yb J/

1. TYPE: Overtone resonator, fundamental oscillator and buffer amplifier output

2. OQUTPUT FREQUENCY: | = 50 MHz

3. OUTPUT POWER: = 10.0‘mw min.

4. OUTPUT IMPEDANCE: = 50 Q

5. -7
a. Setability =1x 10 = 5 Hz over temp. range in 9.a
b. Setability Range = a combination of mech. trim for 5 years

aging and electrical trim for 30 day aging.

a. Voltage/Freq. Control =+ .5 kHz, + 10 V 3 point average
b. Linearity A£/AV = .9 to 1.1
¢. Tuning Rate = 0 to 10 kHz full deviation
d. Input Impedance = 2000 ! or greater DC to 10 kHz
7. FREQUENCY STABILITY Af/f, =1 x 10"° in .01 seconds
1 x 10-8 in .1 seconds
1x 10-8 in 1.0 seconds
2 x 10-8 in 10 seconds
1 x 10-7 in 8 hours
8. OUTPUT CNR = 100 4B in 1 MHz BW

30 day drift must not limit 6 (a) (b)



Specification No. 13220-1Al

a. Design to operate at a stable ambient or mounted on a controlled heat sink

c. Maintain Af/f = 1 x 10“7 for any position (static lg any direction)

Supplies Available = + 15V, (+ 15V reg. .0l%)

DESIGN (WITH OVEN IF NECESSARY): Smallest possible size and power consumption.

INPUT POWER LEADS: Solder connections feed-thru filter A-B type SF or equiva-

INPUT MODULATION: Solder F. T. internal RF decoupling of 100 4B or greater.

9. ENVI RONMENTAL
of 0.1° rms in the range of 20° to 55°C.

b. Warm up 30 min. to 1 x 10-7 of last setting.
10. POWER SOURCE
11.

Height not over 1.0".
12.

lent. No leads on top or bottom.
13.
14. OUTPUT: Solder F. T.






2.0 FUNCTIONAL DESCRIPTION

The L2 module continues the basic frequency multiplication to
provide the ultimate 600 MHz system phase standard. A phase lock filter
at 50 MHz provides spectral limiting and subsequent multipliers provide
system outputs at 50 MHz, 100 MHz, 200 MHz, and 600 MHz. A front panel
indication of loop unlock is provided, and can be exercised by the
L5 module. Data set monitoring of output signal levels and lock loop

condition is provided.






DETAILED CIRCUIT DESCRIPTION

3.0.1 The Module Assembly (Ref. Block Diagram C13230B2)

The +20 dbm RF outputs of the 50/600 multiplier sub-assembly are connected
to tubular bandpass filters to provide further rejection of harmonic and
subharmonic signals. The 50 MHz, 100 MHz and 200 MHz filters are 8% bandwidth
4-pole units and the outputs are +19 dbm to +20 dbm. The undesired harmonics
and subharmonics are greater than -70 dbc. The €00 MHz signal is filtered by
a 50 MHz BW 4-pcle filter and then prcvides two outputs,via a power divider
and 10 db pad, of +16 dbm to +17 dbm and +6 dbm to +7 dbm. The undesired
signals at 50 MHz are greater than -55 dbc and at *5 MHz are greater than

-70 dbc.

3.0.2 50 MHz VCXO (Ref. Specification 13220N1)

The 50 MHz +10 dbm VCXO provides the +10 dbm drive signal to the 50/600
MHz multiplier. The control gain and zero frequency can be set by screwdriver
adjustment. YNominal values are 50 MHz %50 Hz at center zero V.D.C. and

500 115G Hz for *10.0 V.D.C.

3.0.3 50 MHz Phase Lock Board (Ref. Schematic C13230S11)

The 50 MHz, +10 dbm VCXO signal is phase compared in the 50/600 multiplier
with the 50 MHz, O dbm reference signal from L;. The phase error output at
J1 is terminated at E; and Eg by Ryg and C;. This provides 51Q for the sum
terms (100 MHz) and 50 MHz and a high impedance at the DC @ difference for
maximum sensitivity. Uy provides variable gain and R;, provides offset

adjustment. An error viewing output is provided through Rjg, Rjg and Cy4 to






