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1.0.1 NRAO DRAWING LIST 
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1.0.2 NRAO SPECIFICATION 

SPECIFICATION NO: A13210N1 

NAME; Frequency Multiplier 

PREPARED BY: 

DATE: May 16, 1974 
} APPROVED BYr 

1. GENERAL DESCRIPTION 

A frequency multiplier unit is required which will accept a 600 MHz 

continuous-wave' input and will provide separate outputs of 1200 MHz and 

1800 MHz. 

2. ENVIRONMENTAL REQUIREMENTS 

1. Temperature: Operation 20°C to 45°C 

2. Shock & Vibration: 

a. Unit must survive normal shock and vibration 

in handling and shipping. 

b. Unit will not be subject to operating shocks 

or vibrations greater than 16 at any frequency. 

Storage -25°C to 75°C 

Forced air cooling will be provided as shown in 

Drawing D13210M6. Module base-plate temperature 

will be stabilized within the above operating range 

to within +1°C rsns or better. 
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3. ELECTRICAL 

See attached block diagram.. 

1. Input: Frequency 600 MHz 

Impedance 50.0 ohms 

Power +10 dBm 

VSWR 1.2:1 

2. Output: Frequency 1 1200 MHz (X2) 

Impedance 50.0 ohms 

Power +26 dBm* minimum 

load VSWR 1.5:1 

Frequency 2 1800 MHz (X3) 

Impedance 50.0 ohms 

Power +26 dBm* minimum 

Load VSWR 1.5:1 
*9 dB limiting should be provided such that: 

(a) 0 dBm input gives +25 dBm (min) output, and 
(b) +10 dBm input gives +26 dBm (min) output. 

Other outputs as shown on block diagram. 

3, Power: Voltages available are 0-01* regulated and should 

preferably be +15 or +20 volts. If necessary* 

+28 and +24 volts are also available. 

Design should minimize power consumption. 

4, Phase Requirements: A major design objective is that: the 

group delay for both the 1200 MHz and 

the 1800 MHz channels track together for 

temperature variations and hence that 

they be as nearly identical as 

possible. It is desired (continued) 
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4. Phase Requirements: (cont.) 

that the phase variation between the 

600 MHz input and the difference be-

tween the 1200 MHz and 1800 MHz outputs 

be less than. 0.2° rms per 1°C rms. 

4. MECHANICAL 

1. Unit to be mounted by NRAO in an unshielded 1UA module as detailed 
in attached Drawing D13210M6. 

2. Location of connectors should be as shown. Rf connectors should be 

OSM type 206-1 or equivalent. Monitor and power feed through 

capacitors should be Spectrum Control FB 3B102W or equivalent. 

3. Unit should be completely RF shielded and may utilize the side 

plate (Drawing) as either the mounting surface or as one of the 

shielding covers. 

4. Maximum height above side plate (Item 5) is 1 inch. 
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SUGGESTED BLOCK DIAGRAM 

Spoct.rum Control FBini.02VJ (or cnuivalcnt) fcod-throunh cnpacttors. 



2.0 FUNCTIONAL DESCRIPTION 
The L.O. Transmitter Module L3 is located in the vertex 

room B rack. It accepts the 600 MHz master signal from L2 and provides 
the 1200 MHz and 1800 MHz phase stable base band carriers for the data 
modulator and 5 MHz modulator. The combined base band pair is level 
set and provided to the modem. A reference output at 2400 MHz is 
provided for the modems. A summed output at 3000 MHz is provided for 
the front end rack. 
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3.0 DETAILED CIRCUIT DESCRIPTION 
Reference Block Diagram D13230B3 
3.0.1 X2/X3 Multiplier 
Reference Specification A13210N1 

The X2/X3 Multiplier (A2)r provides outputs of 1200 MHz and 
1800 MHz at a level of +25 dBm (316 mW) minimum. A 600 MHz +7 to + 10 dBm 
signal is provided as a sample of the internal 600 MHz power amplifier that 
drives the multiplier stages. Signal level monitors (0.45 VDC typically) 
of the three outputs are also provided. The input 600 MHz can be 0 to 
+10 dBm with a 1 dB change in the outputs. For specific values, data 
sheets for each unit are available in the module logs. 

3.0.2 1200 MHz and 1800 MHz Modulators 
The 1200 MHz signal from the X 2 / X 3 multiplier is coupled -10 dB 

through (DC3) to the L terminal of a double balanced modulator (Zl). The 
level (+15 dBm) is high and when the DC bias level at the I port is set 
to produce a loss of about -29 dB, the 5 MHz modulation sidebands are 
produced with good linearity. The +5 MHz sideband level is -10 dBc 
(The second harmonic content of the 5 MHz signal must be -30 dB 
or less.) Amplifier (AR1) and attenuator (ATI) provide isolation and 
a good match to the filter (FL2). 

The 1800 MHz signal is processed in an identical fashion thru 
(DC4), (Z2), (AR2), (AT2), and (FL3). The two signals are then summed 
by (DC6) and delivered to the output connector J8. Each carrier is set 
to -19 dBm with +5 MHz sidebands -10 dB on the 1200 MHz and +300 kHz 
data sidebands -15 dB down on the 1800 MHz. The filters (FL2) and (FL3) 
were required to eliminate crosstalk, (5 MHz sidebands on the 1800 MHz, 
data sidebands on 1200 MHz) and second harmonics (2400 MHz and 3600 MHz). 

3.0.3 2400 MHz Output 
The 1200 MHz signal is coupled -10 dB (DC2) to doubler (Z4). The 

input level is +13 dBm and the output, filtered by (FLl) is 0 dBm minimum 
at J14. 
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