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NOTICE

When Government drawings, specifications, or other data are used for
any purpose other than in connection with a definitely related Government
procurement operation, the United States Government thereby incurs no
responsibility nor any obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way supplied the said
drawings, specifications, or other data, is not to be regarded by
implication or otherwise as in any manner licensing the holder or any
other person or corporation, or conveying any rights or permission to
m..mwuu. or sell any patented invention that may in any way be


































The receiver was designed and fabricated to withstand the environmental
rigors associated with actual flight testing in the field. Figure 1 illustrates the phy-
sical appearance and dimensions of the various units which comprise the receiver
and associated peripheral equipments. During the development phase it was not con-
sidered essential to optimize the packaging concept. However, if it were necessary
and/or desirable, a significant reduction in the volume required for the receiver
could be achieved by the use of custom designed power supplies and an integrated
microwave package.

As an alternate receiver, it was necessary to constrain some of the receiver
design electives in order to accommodate the transmitter design implemented by the
field test contractor. In particular, it was necessary to conform to his choice of
pseudonoise code design and at least partially conform to the method selected at the
transmitter for accomplishing initial signal acquisition at the receiver. A typical
transmitter signal consists of an L-Band carrier biphase modulated at a 10-Mbps rate
with a pseudorandom code sequence. This code sequence has a period of 2““ bits so
that it repeats approximately every 3.36 seconds. The initial signal acquisition
technique chosen by the field test contractor is implemented at his transmitter by
inserting a special 255-bit sequence at the beginning of the transmit period and trans-
mitting at a boosted power level for the duration of this special short sequence in
order to allow him to perform matched filter detection upon reception. Immediately
following this short sequence, the last 225 -255 bits of a long code generated by a 25-
stage, maximal-length, linear-code generator is transmitted at nominal power level.
Since the initial acquisition procedure was selected on the basis of contractor con-
venience in accordance with the ground rules established by SAMSO, the Magnavox
Research Laboratories elected to implement at their receiver a rather inexpensive
but very effective radiometric type detection technique to detect the increase in
receiver power during the 25-microsecond period of power boosted initial sync signal.
The relatively small amount of initial time uncertainty remaining after the detection of
power boost is resolved by means of a short reacquisition search. Finally, each of the
transmitter long codes are generated by a sequence generator with different feedback
arrangements which uniquely identifies each individual emitter and which in turn,
permits each of the four signal processors in the airborne receiver to track only the
intended transmitter signal.

Figure 2 illustrates the essential functions performed by the L-band micro-
wave receiver. The incoming 1575-MHz composite signal is first bandpass filtered
by the fixed-tuned preselector prior to radio-frequency amplification. The pre-
selector's frequency response is less than 1 dB down within 10 MHz, 3 dB down within
15 MHz and 80 dB down within 60 MHz of the center frequency. The preamplifier has
a noise figure of approximately 3.5 dB and provides a signal gain of 30 dB. The
down-converter generates the 135-MHz, intermediate-frequency signal by mixing
the received 1575-MHz signal with the 1440-MHz, local-oscillator signal. This 1440~
MHz signal is derived from a fixed-reference frequency by means of a phase-lock
multiplier which helps to ensure the generation of a local-oscillator signal charac -

terized by a high degree of spectral purity.

The 135-MHz, intermediate-frequency module performs three essential
functions within the receiver. Two of these functions satisfy the need to provide a
controlled intermediate-frequency gain prior to correlation; namely noncoherent
(or total power) agc and what will be referred to as max-channel coherent agc. Since
noncoherent age is required in any case, it is a relatively simple extension to detect
the increase in total receiver power level during the 25-microsecond power boost
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Incremental Phase Modulation Board

Figure 20,
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Figure 35. Frequency Synthesizer Board
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Figure 36, Comb Generator Output Spectrum

Figure 36 shows a typical output spectrum of the step recovery diode circuit
used in the frequency synthesizer. The 'tooth' notched out in the photo is 135 MHz;
sweep speed of the spectrum analyzer is 20 MHz per centimeter; the "teeth" of the
comb are spaced at 5-MHz increments.

A common wideband amplifier was used throughout the synthe-
sizer design. This flexible design provides a wide range of gain variation, flat
frequency response out to 200 MHz, low harmonic distortion at output levels up to
+ dBm and excellent temperature characteristics, The design is straightforward
using common collector stages for gain and a common emitter stage for impedance
matching of 50 ohms at the output. The response of this amplifier along with the
relative second harmonic distortion at an output level of +5 and +12 dBm is shown
in figure 37.

To insure the requirements for high spectral purity, crystal filters were
used extensively in the frequency synthesizer design. The specifications for the
various crystal filters are given below:

B Passband Characteristics: The bandwidth and insertion loss
of each filter shall be such that the attenuation of the defined
7/ center frequency (above) shall be attenuated no more than

6.0 dB across all environmental conditions.,

® Stopband Characteristics: The attenuation of each filter shall
be 40 dB (minimum) from 5 MHz to F, - 5 MHz and F, + 5 MHz
to 120 MHz.

L] Temperature Range: 0 degrees to 70 degrees centigrade

. Source and Load Impedance: 50 + 10 ohms in parallel with
a capacitive component of 0 to 15 pf,

. Case Size: 1/2 inch high by 1.0 inch wide by 2.375 inches
long (maximum sizes),
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Figure 42, Auxilliary Unit
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Figure 43, Control-Display Unit
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Figure 44, Oscillator Vibration Isolator
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ACCEPTANCE TEST PROCEDURE [OWoNO. s ..

“ PAGE | OF PAGES
agnavox o
uuucng LABORATORIES TORRANCE, CALIFORRIA BY:

SUBJECT:

Readiness Test Procedure

1.0 SCOPE

! The purpose of this document is to describe the test procedures to be followed during

: the readiness testing of the user receiver developed by the Magnavox Research

| Laboratories for the User Equipment Definition and Experiments Program Task V.

ik Phase II field tests. As required under this contract, the Magnavox Researcn Lao-

;; oratories will perform tests on the receiver at Torrance, California, to ensurec tha:
the requirements contained in Appendix A are satisfied. SAMSO approval of the

receiver readiness test results shall be required prior to delivery to the test range

! Although this procedure considers only those tests required to verify receiver per-
formance as specified by Appendix A, it should be noted that considerable engineering |
data on the detailed operation of the receiver will be accumulated prior to the formal
readiness tests. This engineering data will be available for review by the cognizant
SAMSO/Aerospace personnel.

Section 2 of this procedure is a reprint of Appendix A entitled '"Receiver General
Requirements'. Section 3 describes the testing area requirements appropriate

to the readiness tests. Section 4 describes the standard laboratory test conditions
under which the readiness tests will be performed. Section 5 lists the special test
equipment required to perform the readiness tests. Section 6 addresses the specific
tests to be performed toc ensure that the requirements of Appendix A are satisfied.

Finally, Appendix I describes the MX 450 Test Set which will be used during the
readiness test to exercise the receiver and to display test data. Appendix II
describes the calibrate and test modes of operation.

h_}

MRL 66716-2 93



























































































































































































































































































































































































	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057
	0058
	0059
	0060
	0061
	0062
	0063
	0064
	0065
	0066
	0067
	0068
	0069
	0070
	0071
	0072
	0073
	0074
	0075
	0076
	0077
	0078
	0079
	0080
	0081
	0082
	0083
	0084
	0085
	0086
	0087
	0088
	0089
	0090
	0091
	0092
	0093
	0094
	0095
	0096
	0097
	0098
	0099
	0100
	0101
	0102
	0103
	0104
	0105
	0106
	0107
	0108
	0109
	0110
	0111
	0112
	0113
	0114
	0115
	0116
	0117
	0118
	0119
	0120
	0121
	0122
	0123
	0124
	0125
	0126
	0127
	0128
	0129
	0130
	0131
	0132
	0133
	0134
	0135
	0136
	0137
	0138
	0139
	0140
	0141
	0142
	0143
	0144
	0145
	0146
	0147
	0148
	0149
	0150
	0151
	0152
	0153
	0154
	0155
	0156
	0157
	0158
	0159
	0160
	0161
	0162
	0163
	0164
	0165
	0166
	0167
	0168
	0169
	0170
	0171
	0172
	0173
	0174
	0175
	0176
	0177
	0178
	0179
	0180
	0181
	0182
	0183
	0184
	0185
	0186
	0187
	0188
	0189
	0190
	0191
	0192
	0193
	0194
	0195
	0196
	0197
	0198
	0199
	0200
	0201
	0202
	0203
	0204
	0205
	0206
	0207
	0208
	0209
	0210
	0211
	0212
	0213
	0214
	0215
	0216
	0217
	0218
	0219
	0220
	0221
	0222
	0223
	0224
	0225
	0226
	0227
	0228
	0229

