
SECTION 1 

GENERAL INFORMATION 


1.1 INTRODUCTION 

This document provides information concerning the instzllation md operation of the model 
R-1250 wide range receiver, m~ufacturcd by Dynamic Sciences Incorporated. Van Nuys, 
California. 

The manual consists of individual sections which provide the following information: 

SEmON I. General Information. describes the p u p s e  and function of the unit, and includes 
equipment specifications and descriptions of options and accessories. 

SECTION 11. installation, supplies the infofmation required to unpack and install the equip- 
ment, and provides the recommended connections for power and interface cables. 

SECTION 111. Operation, outlines the location and function of dl quipment controls and in- 
dicators. Information regarding the instrument in ihbt ion and fault indications u e included 
in this seetion 

SEmON N.nary of Operation. pruvides a g m d  aphnation of circuit functions sup- 
ported by signal flow diagram for each of the major sedons. 

SECllON V. Savice and Alignment, provides the information required to aid the service 
representativein hult isolation, based on flow hart procedures. 

1.2 EQUIPMEN? FUNCTION 

The model R-1250, as shown in figure 1-1. is a solid-state ndio fnquency receiver that 
provides a means of detecting and measuring signals associated with the requirements specified 
for dcctnw~lgnaicwlysk, TEMPEST.rpectrum arbelysk, md frequency surveillance. The 
receiver circuits are enclosed in a ruggedcompad chassis, md process RF signals in the form of 
r continuous wave (w)or mdulated camas, both amplitude modulated (AM). and frequency 
modulated (FM).within the frequency range of 100 Hertz to 1.0Gigahertz Two modes of the 

operation arc incorporated into the instrument, a manual mode and a remote mode 
h t  usa computer mhol for tuningand function rcleaion. The design of the mdel R-1250 
receiver meets or ace& the requiranmts .soutW in NACSIM cpeci6ation 5100A. 
The P-1250 uma8 two mignal path.: one for lor frequency a1gn.l~ 
from 100 Ez to 250 KEz and a meeond path for mipal. above 250 
Ulr. There path8 are demlgned to optlmlse parforunce by 
reducin~ no1.e plek-up and ellmlnatln~ the affect. of ground 
loop.. 



1.3 EQUIPMENT DESCRIPTION 

The model R-1250wide range receiver wnsists of modularly wnstxucted Jcctr~nic circuits that 
arc contained within a radio frequency shielded enclosure and integrated with a front panel sec- 
tion containing the operator controls and indicators. Input and output connections are provided 
by dedicated connecton located on the front and back panels of the instrument. Function wn-
trol signals and interface data used by separately mounted equipment are provided through 
multicontact connectors that use distinctive configurations to prevent improper positioning 
when mated. Two mounting wnf~gumtions may be used when installing the receiver, a tilt 
stand bench mount or a rack mount. Physical characteristics for both c o d i t i o n s  are listed 
in table 1-I. Mechanical dimmsions are rhom in figure 1-2. 
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FIGURE 1-1 MODELR-1250WIDE RANGE RECEIVER 
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TABLE 1-1 -
PHYSICAL CHARACTWUrnCS 

<=HARACTERISTIC 

Dimensions 

Standard Height 8.75 in (222 mm) 
Standard Width 17.0 in (432 mm) 
Standard Dcpth 21.3 in (541 mm) 
Rack Mount Height 8.75 in (222 mm) 
Rack Mount Width 19.0 in (483 mm) 
Rack Mount Depth 19.6 in (496mm) 

Weight (with AC Power Module) 86.0 lbs (38.7kg) 

Weight (with DC power Module) 75.1 Ibs (33.8kg) 


TEMPERATURE 


opera* 32to95F(Oto35C)
Storage -4Oto137F(-40to75C) 

RELATIVE HUMWITY 

oP=w 0 to 85s non condensing 
Storage 0 to 95s non amdensing 

1.4 SPECIFJCAllONS 


Instrument s@ications arc listed in table 1-2. IYIC specifications outlined arc the performance 
standarb to which the instrurnmt is tested Ifvariations to spccifiations have beenrequested. 
r noticedengineering change and identification of the variance are included in thisdocument. 
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FIGURE 1-2 MECHANICAL DIMENSIONS 




TABLE 1-2 

RECEIVER SPEClFlCAnONS 


FREQUENCY RANGE; 


PRESELECTION: 


INPUT VSWR: 


NOISE FIGURE: 


INPUT IMPEDANCE: 


7WNIh1G: 


FREQUENCY DISPLAY: 


FREQUENCY RESOLUTION: 


AUDIO DElECTOR FUNCTIONS; 


VIDEO RECEFTION MODES; 


AGC MODES: 


SELECTABLE AM VIDEO FUNCTIONS; 


AM VIDEO OUTPm MODES; 


CF BANDWIDTHS; 


I-F SHAPE FACTOR; 


I-F 0Ul-PI.m CENTER FREQUENCIES: 


, 


100Hz t01GHz 

Preselection is accomplished automatically as 
a function of input frequency using fixed fd-
terJ. 

2:1 maximum 

10dB Nominel, 13 dB Maximum 

50 ohms nomirml at d attenustor settings 

Single Knob Tuning with selectable tuning 
rate. 


8 digit LED, adjustable intensity 


0.1 Hzhlow250kHz . 
1.0 Hz from 250 kHz to 20 MHz 
100 Hz above 20 MHz 

BFO(CW). FM. AM 

AM, FM (Available Simultaneously) 

Off. Fast. Slow 

Perk. Slidehack, Pulse Stretch 

h a r eLC% 

18 Bandwidths availabl+ 50 Hz to 20 MHz in 

1-2-5 requ~nce. 


Nominal 4:1 (60to 6 dB) 


MOlcHt~1d30MHz 




TABLE 1-2 

RECEIVER SPECIFICATIONS 


(continued) 


mA'ZTENUATOR: 

Rnnge: O t o  100dBin 1OdBsteps 
Operation: Manual, auto 
Switciiing Tics: Less than 20 ms. 

MAXIMUM TOLERATED RF N U T :  CW (m):0.5 watt 
Peak: loo0 watts,l @, 1 KHz PRF 

I-F OUTPUT LEVEL; +18 dBM maximum, into 50 ohms 

VIDEO BANDWIDTH; Not l a s  than 112 the selected IF BW 

VIDEO OVrPVT IMPEDANCE; 50 ohms 

VIDEO O  W LEVEL; (Into 50 duns) 
AM: 3.0 Volts P-P 
FM: 1.0 volts P-P 

b l 0  BANDwU~H; 100 Hz to 20 KHz, minimum at - 3 dB 

AUDIO GAIN CONTROL RANGE: 40 dB 

AUDIO OUTPUT LEVEL: 1.6 volts rms into 8ohms or more 

IMAGE REJECTION; >90 dB 

1-F REJECTION; QSO kHz 80 dB Nominal 
,250 kHz90 dB Naminal 

LO LEAKAGE AT INPUT CONNECKIR; QSO kHz 16s than - 85 dBM Nominal 
,250 kHz less than - 95 dBM Nominal 

INTERMODULATION RATIO FOR 2nd Order: 60 dB 
TWO M)hm IN RF PASSBAND: 3rd Orda <250 kHz:60 dB 

3rd Order ,250 kHz:7 5  dB 
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TABLE 1-2 

RECEIVER SPECIFlCAllONS 


(continued) 


mminnlly equal to clock stability. 

CW DYNAMIC RANGE: 60 dB 

AM DETECTOR DYNAMIC RANGE; 40 dB Nominal 

FREQUENCY ACCURACY; .1 PPM 

CLOCK FREQUENCY STABILITY 
(Aging Rate): 

.W5 PPM per day 

CLOCK FREQUENCY OFFSFT 
VS TEMPERATURE; 

.W5 PPM 0 to 35 C 

OPERATING FREQUENCY STABILITY; After 10 minutes warm-up stability is 

REMUELY CONTROLLABLE FUNCTIONS; Frequency, IF Bandwidth, RF Attenwitor. 
Detecrion mode, Rodetection Gain.RF Gain. 
AGC Mo& .SIGNAL INlCALlBRATE lN 

B W T POWER: 	 AC Power Module 1 15/230 VAC* 1Lk 
50-60 Hz single phase,150 watts 



1.5 ANCILLARY EQUIPMENT 

For system configuations, one or more of the anciUary subsystems outlined in the foUowing 
pengraphs m y  be integrated with the model R-1250 wide range receiver. Individual items 
of subsystem equipment are supplied with an appropriate technical document that includes 
operation and installation procedures. 

1.5.1 SYSTEM CONTROLLER 

The model R-1160 C is a system controua that provides both manual and automatic control 
of in terha signals to o t h a  elements of a signal acquisition and processing system. Digital 
communication between the system controUer and a host computer is implemented with a 
general purpose IEEE-488 interfaa bus. In both manual and automatic modes, the control 
functions of the instrument include multiple antenna input selection and calibration signal 
generation from built-in impulse pnaators. Analog-to-digital conversion, combined with 
peak signal detection and variable rete rample and hold circuitry. encode the video outputs 
from both the RF receiver and the wide bandwidth adapter. 

1.52 PRESEECTOR 

The model R-1250-30Resdedor provides input fdtering that supplements the filter stages 
contained within the recciva. The preselector is only active when the receiver is tuned to 
frequencies in the range of 250 kHz to 20 MHs and rutomatidly selects the appropriate 
filter. 

1.5.3 MICROWAVE DOWNCONVERTER 

The model R- I180 microwave downconnrta. atends the frequency of the wide range receiver 
from 1.0 GHz up to 18.0 GHL The downconverter utilizes multiple conversion techniques 
using digitally synthesized local oscillators to convert incoming signals into frequencies that 
arc within the range of the receiver. The wide range &va  is slaved to the microwave 
downamvater to provide automatic tuning to the conversion frequency. Microprocasor 
circuitry within the dormconverter provides control of the instrument functions and status 
indications. 

1.54 NARROWBAND AUDIO PROCESSOR 

The model R-l I S 7 0  provides r means of ~archiaga rpeanrmfor rignrls. using simultaneous 
broadband and narrowband thniques. The audio procawr colltlins UIiudcpcndcnt IF stage 
with nurowband chmcteristics. and UIAM detector stage which driva UIauxiliary audio 
output Kction. The namwband audio processor allows the scanningof the frequency spectrum 
using broadbsnd video. while rimultaneously listening to narrowband audio. 
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1.5.5 PANORAMIC DISPLAY UNIT 

m e  model R-115CM0pgnoramic display unit provides a visual indication of the RF spectrum. 
A CRT displays sigrgls up to 10MHz on either side of the receiver's hmed frequency. Variable 
swecpwidth provides expansion of the display for wide bandwid& monitoring or analysis of 
dgnals using an internal crystal controIIcd marker gmaetor. 

1.5.6 PORTABLEANTENNA Km 

m e  model R-115CL10Aportable antenna kit conEainsa variety of antennas, designed to support 
electric field measurements within the frequency range of 100Hz through 1.0GHz in addition 
to xmgnetic field meaturanents fmm 100Hz through 10 MHz m e  antenna kit includes 
pnssivc biconical a d  l ~ g - ~ o d i cantennas as well BS active .atemas which connect to a base 
unit containing preamplifier and filter stages. 

1.5.7 WIDE BANDWD'M ADAPIER 

m e  model R-1250-20Ais a wide bandwidth adapter, which adds 50, 100, md 200 MHz 
hndwidth capability to the rccchm. I h e  adapter m y  kwntro11ed manually wing front panel 
mounted controls. orautomatically when interfaced with remotecomputer mntrol instruments. 


