Technical Data WATKINS-JOHNSON

Digital HF Recelver
HF-1000A

TheHF-1000A isafully synthesized, genera -purpose HF Features

receiver that monitorsRF communicationsfrom5 kHzto

30 MHzwith l—HZtuning resolution. TheHF-1000A achieves 0 FrequencycoveragefromSkHzto30MHzin
high performanceat |ow cost, by combining analoganddigital 1-Hzsteps

signal processing (DSP). O Highdynamicrange: + 30dBm3rd-order
Functionssuchasnoiseblanking, | Ffiltering, AGC, demodu- intercepttypical

lation, Beat Frequency Oscillation (BFO) and passband tuning O Digital filtering provides581 FBWsfrom
areaccomplishedthroughtheuseof DSPtechniques. Digital 56 Hzto 8.0kHzwith exceptional shape
stability and repeatability allow filterswith superior amplitude factors

andgroupdelay characteristics. Fifty-eight | Fbandwidths 0 AM, SynchronousAM, FM, CW, USB, LSB &
(IFBWs) allow anoperator to optimizefilter bandwidthtothe |SBdetectionmodesstandard

signal environment. Filtersrangefrom 56 Hz, to monitor CW

withexceptional signal-to-noiseratios, all theway upto8 kHz U Tunablenotchfilter

tomonitor AM signalswithgoodfidelity. Availabledetection 0 Fast, flexiblescanningwith 100 memory
modesareAM, synchronousAM, FM,CW, USB, LSB, and channels

ISB. Anoperator canadjusttunableBFOin 10-Hz stepsover a O LargereadableLED displays& user-friendly
+8000Hzrange. Passband tuning further enhancestherecep- controls

tionof CW signals. Anoperator canachievegaincontrol
manually or automatically, with variablefast, medium, and ) .
slow A utomatic Gain Control (AGC) modes. Theoperator can Internal switchablepreamplifier & attenuator
either adjust thesquelchthresholdfromOto-135 dBmor Operator-selectableRS-232, RS-485, or
disableit. A noiseblanking featureeffectively eliminatesthe RS-422 remotecontrol

O

Noiseblanking & passbandtuning

OO

adverseeffectsof impulsivenoise. Theoperator canreject [0 Built-inselftest

undesiredsignalswithinthel F passbandwiththetunablel F O Optional SuboctavePreselector, Digital Data
notchfilter. Output & Speech Enhancement Unit
Inadditiontofixed-frequency tuning, theHF-1000A provides O European CE approvedfor EMCandlow
afast, flexiblescanning capability. Threescanmodesare voltagesafety

available: channel scan, F1-F2 scanand F1-F2 scanwith

lockouts. For all scan modes, theoperator can set thedwell HEIGHT ~ 5.25in(13.36cm) DEPTH  20.0in (50.80 cm)

WIDTH  19.0in (48.26cm) WEIGHT 15 Ibs (6.78 kg)

All International sales of WJ equipment are subject to USA
WATKINS-JOHNSON COMPANY export license approval.

700 Quince Orchard Road, Gaithersburg, Maryland 20878-1794 This material provides up-to-date general information on

product performance and use. Itis not contractual in nature,
nor does it provide warranty of any kind.

Phone: (800) WJHELPS or +(301) 948-7550
FAX: +(301) 921-9479 Email:  wj.helps@wj.com Website:  www.wj.com

Printed in the U.S.A. Specification subject to change without notice.
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timefrom 0.5to 20 secondsor infinite. Onehundred
programmablememory channel sareavailableinchan-
nel scanmode. Anoperator can specify sectorsof
memory for individual channel scans, whichallowsthe
subdivision of availablememory intomultiplesearch
scenarios. Theoperator can skip certainchannels
without del etingthem frommemory. Hecanalso
manually single-stepmemory channels. Thestepsizeis
user-selectablefrom 1Hzto 25kHzinboth F1-F2 scan
modes. Storageisavailablefor upto 100independent
frequency lockouts.

TheHF-1000A provideslocal operationviathefront
panel or remoteoperationviaoneof two selectable
serial interfaces. Themicroprocessor-controlledfront
panel providesauser-friendly operator interfacewith
dedicated, logically arranged controlsandlarge, easy-to-
read LED display.

Anoperator control sand accessesthemgjority of the
HF-1000A operator-selectableparametersviaan RS-232
remoteinterface. RS-485andRS-422 arealsoavail-
able. Theactiveinterfaceisselectedviaaninternal
switchsetting or by front-panel entry.

All receiver inputsand outputsareontherear panel of
theunitwiththeexception of thefront-panel-mounted
headphonejack. Theantennaand external reference
inputs, aswell asthesignal monitor and predetected | F
outputs, areon BN C connectors. Speaker and dual -
balanced lineaudio outputsareonaterminal strip
alongwithdc-coupledaudio, RSSI and squelch
outputs, andamutecontrol input. TheRS-232inter-
faceisona25-pin D-shell connector.

Anoperator canusetheHF-1000A asatabletop
receiver or mountedinal9-inch (48.26 cm) equipment
rack that occupies5.25inches(13.34 cm) vertical rack
space. Theinternal power supply accepts97to

253 Vac(47to63 Hz) linepower and automatically
adjuststotheinputlinevoltage. Total unit power
consumptionislessthan 35 watts.

Thestandard HF-1000A isavailableinavariety of
mechanical configurations. M eanwhile, WJengineers
arecontinuously devel oping enhancementsand
options. SeetheOptionstableandtheWJ-871Y
OptionMatrix DataSheet for details.

DEDICATED CONTROLS
FOR SCANNING
MEMORY FUNCTION

FREQUENTLY USED
FUNCTIONS CONVENIENTLY
NEAR THE TUNING CONTROLS

LARGE FREQUENCY
READOUT TO 1-Hz
RESOLUTION

PRECISION

DSP NOISE BLANKER

SELECTABLE
RF INPUT, PRE-AMP
OR ATTENUATION

INDEPENDENT SPEAKER
HEADPHONE CONTROLS

EASY ACCESS TO
AUXILLIARY FUNCTIONS

CALIBRATED
SQUELCH LEVEL

KEYPAD & TUNING KNOB FOR
EASY FREQUENCY ENTRY

HF-1000A Front Panel Features

WPG124
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Functional Description

TheFunctional Block Diagram demonstrateshow the
HF-1000A isdividedintofour functional subsystems:
RF, DSP, IF/AudioOutput and Control. TheRF Sub-
system Functional Block Diagram providesafunc-
tional block diagram of theRF Subsystem. The5 kHz
to30 MHzRFsignal isappliedtothereceiver's
antennainput,lowpassfiltered, andthenamplified,
attenuated, or routed tothenormal through-path based
onuser selection. Thesignal isthenmixedwiththe
firstlocal oscillator (L O), whichtunesfrom

40.455 MHzt070.455MHzin1-kHzsteps, to produce
afirstIFof 40.455MHz. ThefirstIFfilter limitsthe
bandwidthsof thesignal toapproximately 8 kHz
beforemixingitwiththe40-MHzsecondLOto
produceasecond|Fat 455 kHz. A sampleof this
second IFisonarear panel for connectiontoasignal
display unit. After passingthroughthesecond I Ffilter,
thesignal ismixedwiththe430-kHzthirdLOto
producethethird | Fcenteredat 25 kHz.

All LOsarederivedfromaninternal 10-M Hz oscillator
thatislockableto an external referenceinputof 1,2,5
or 10MHz. TheHF-1000A automatically sensesand
switchestotheexternal referenceuponapplication of
signal. All critical timing signalsusedintheDSPand

I F/Audio Output Subsystemsareal soderivedfromthis
reference.

TheD SP Subsystem performsthemajority of the
signal processing functionwithinthereceiver. The
thirdIFsignal fromthe RF Subsystemisdigitizedto
16-bitsof resolution at asampling rateof 100 kHz.
Thisdigitized IFsignal isappliedtoaprogrammable

IF Filters (Nominal 3-dB Bandwidth in Hz)

DSPchipthat performsthefollowing functionsbased
onoperator-sel ected parameters:
Noiseblanking
Finetuningto 1-Hzresolution
IFfiltering
TunablelFnotchfiltering
Gaincontrol (AGC-Fast,-Medium,-Slow, or
Manual)
Signal strength and squelchfunctions
Signal demodulationandBFO
Generation of amultiplexed Digital DataStream
containing 1 or 2demodulated Audio Channels& a
post-filtered | Fsignal

Thel F/AudioOutput Subsystem performstheanal og
reconstructionof thel Fand audio signalsprovided by
theDSP Subsystemindigital form. Theana ogaudio
signalsareroutedthroughtwaodistinct signal pathsto
accommodate| SB detectionmode. Inall other detec-
tionmodes, both pathscontainidentical audiosignals.
Thesetwo audio pathsareprocessedto provideatwo-
channel headphoneoutput, two balanced 600-ohmline
audio outputsand an 8-ohm speaker output containing
oneor both audio channelsin| SB mode. After analog
reconstruction, thel Fsignal isupconvertedto

455 kHz, passedthroughabandpassroofingfilterto
removemixer products, buffered and routedtotherear
panel I Foutput connector.

Themicroprocessor-based Control Subsystem per-
formsthereceiver’ sinternal control, actsasaninter-
facewiththefront panel, and providesaremote
control function. TheControl Subsystemal somonitors
hardwarestatuswithinthereceiver and, whencom-
manded, performsabuilt-intest sequencethat isol ates
circuitfaultstothemodulelevel.

56 113 225 450
63 125 250 500
69 138 275 550
75 150 300 600
81 163 325 650
88 175 350 700
94 188 375 750
100 200 400 800

900 1800 3600 7200
1000 2000 4000 8000
1100 2200 4400
1200 2400 4800
1300 2600 5200
1400 2800 5600
1500 3000 6000
1600 3200 6400

[ ] The900through 4000 Hz bandwidths are available in SSB detection mode

See typical plots on page 5 of this data sheet



Courtesy of http://BlackRadios.terryo.org

HF-1000A
SELECTABLE RS-ZSZ% FRONT PANEL FRONT
REMOTE CONTROL CONTROL CONTROL PANEL HEADPHONE
csMAC———>
SUBSYSTEM ASSEMBLY OuTPUT
e PRESELECTOR
(OPTIONAL) AUDIO
voL
INTERNAL CONTROL CONT | EADPHONE
AUDIO
RF GAIN TIMING
CONT & CONT
R :
SUBSYSTEM SUBSYSTEM
SRD IF DATA SUBSYSTEM
INTERNAL >3( ‘
EXTERNAL
REFERENCE SPEAKER
1,2,5,10 MHz
L SPEAKER OUTPUT
DC POWER 2> LINE AUDIO A
—————>Rssl > LINEAUDIOB
> SQUELCH oUT DC.AUDIO
POWER > MuTe
AC POWER—» suppLY IFOUTPUT
SIGNAL
> MONITOR
OUTPUT
Functional Block Diagram
2N PRESELECTOR(
< CONTROL
S our (OPTIONAL) 455-KHz
SMO
CF=40.455 CF=25

MHz

40.455 to 70.455
1-kHz STEPS

1ST LO
SYNTHESIZER

[ 71
e > [0k Q) AR
z}

40 MHz

2ND LO
MULTIPLIER

jﬁ . CF=455

kHz
> N0

kHz

430 kHz

3RD LO
SYNTHESIZER

EXTERNAL
REFERENCE
INPUT

<

N A
e Y

]

EXTERNAL
REFERENCE
SENSE

10-MHz REFERENCE

TCVCXO

RF GAIN CONTROL

RF Subsystem Functional Block Diagram




Courtesy of http://BlackRadios.terryo.org

HF-1000A

10.000 dB/DIV

— 1

wlal waa i A4

Ba s ot el o B

SPAN 2000 000.0 Hz

GENTER 455 000.000 Hz

Typical 300-Hz IF Filter Amplitude Response

50.000 p3EC

1.0 dB/DIV

|

| |
| |
|

$PAN 5 000,000 Hz

CENTER 455 000.000 Hz

Typical SSB IF Filter Group-delay &
Passband Ripple

_—h——-———f—«ﬁ\ / T ™\
\/ \\\
\
|
|
|
has Il
s WUWW

GENTER 455 000.000 Hz

Typical ISB (USB/LSB) IF Filter Amplitude Response



Courtesy of http://BlackRadios.terryo.org

HF-1000A
Specifications
FrequenCy RaNge ... 5 kHz to 30 MHz (tunable to 0 Hz, degraded perfor-
mance below 500 kHz)
TunNINGRESOIULION ........oiiiii e, 1Hz
Internal Reference Stability ... Better than 1.0 PPM
External Reference FrequeNCy ..........cccccooeeiieeiienennen. Accepts 1, 2, 5 or 10 MHz (+1 PPM or better, 200 mv
rms into high impedance load); automatically switches
to external reference upon application of signal
TUNING TIME oo 25 msec typical from receipt of terminating character to
within 1 kHz (measured at IF out, 6 kHz IFBW selected)
SCAN RALE ... Memory Channel scan 20 CH/sec
F1-F2 sweep 50 CH/sec
Antennalnput
IMPEAANCE ... e 50 ohms, nominal
VSWR e 2:1, max at receiver’s tuned frequency
Maximum Input Signal .........cocoeoiieiiii e +30dBm
CONNEBCION ...t BNC, female
3rd-Order InterceptPoint .........cccoooiiiiiiiiiinieeeee +30 dBm, typical
+ 25 dBm, min (for signals separated by 20 kHz,
minimum)
2nd-OrderInterceptPoint ..........ccocoeiiiiiiinieeeee +60 dBm, typical
NOISE FIQUIE ... s 14 dB, max (11 dB, max with preamplifier engaged)
DeteCtioN MOAES ........coociiiiiieie e AM, Synchronous AM, FM, CW, USB, LSB & ISB

(Consult factory for additional modes)
Sensitivity (500 kHz to 30 MHz)

(Minimum)
IFBW S+N/N Without Preamp
Modulation (kHz) (dB) MindBm/(mV)
AM (50% mod. at 400 Hz) 6.0 10 -103/(1.58)
USB/LSB/ISB 3.2 10 -112/(0.56)
CW 0.3 16 -116/(0.35)
CW Sensitivity, 5 to 500 kHz, without Preamp
(0.3-kHz IFBW)
50 t0 500 KHZ ..o -113 dBm/0.5 nV typical for 16 dB S+N/N
2010 50 KHZ ..o -105 dBm/1.27 nV typical for 16 dB S+N/N
S5T0 20 KHZ ..o -78 dBm/28 nV typical for 16 dB S+N/N
IF Output
Center FreqUENCY ......ooieieiiie e 455 kHz, nominal
OULPUL LEVEL ... -20 dBm, nominal
Output IMPEAANCE ......ooiieiiee e 50 ohms, nominal
CONNECLON TYPE ...t BNC, female
Signal Monitor Output
Center FreqUENCY ......ooieieiiee et 455 kHz, nominal; inverted; 1-kHz steps
BandwWidth ........cocoiiii 8 kHz (-6dB), nominal
OULPULLEVEL ... 30 dB above RF input, nominal
OutpUt IMPEAANCE ......oeieeiie e 50 ohms, nominal
CONNECLON TYPE ...t BNC, female
Gain ControlModesS .........cccceeiieiieiieeeeeeeee Manual, or AGC Fast, Med & Slow
AGC RANGE ..ottt 100 dB, min
AGC Threshold ... Approximately -112 dBm (0.56 nV) in 6-kHz bandwidth

Approximately -125 dBm (0.12 nV) in 300-Hz bandwidth
(Threshold matched with IFBW, typically 10 dB above
noise floor)
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AGC Attack Time
AGC Decay Time

Manual Gain Control Range
Selectable Front-End Gain/Attenuation

Preamplifier Gain

Attenuation
BFO

Tuning Range

Tuning Resolution
FirstiImage Rejection
IF Rejection
LO Phase Noise

Reciprocal Mixing

Cross Modulation

Internal Spurious
Blocking

Line Audio Outputs
Number of Outputs

Output Level

Connector Type
Speaker Output

Number of Outputs

Bandwidth
Output Level
Total Harmonic Distortion
Connector Type
Headphone Output
Number of Outputs

Output Level
Connector Type

Control

5 msec, typical

Fast: 10 to 100 ms, variable
Med: 100 ms to 1s, variable
Slow: 1sto 5s, variable
>100dB

10 dB (+2 dB)
15 dB (+2 dB)

+8000 Hz
10 Hz

90 dB, min
85 dB, min (>90 dB, typical)
-110 dBc at 1-kHz offset, typical

With a desired signal of 25 nV/ in the 3.2-kHz IFBW, the
desired signal-to-noise ratio (SNR) is >20 dB, when an

undesired signal 70-dB higher in amplitude and 35-kHz
removed in frequency is present.

With a desired signal of 10 nV, an undesired signal 86-dB
higher, 30% AM modulated produces <10% cross modula-
tion for frequency separation of >50 kHz in the 1-kHz IF
IFBW.

<-114 dBm referred to the RF input

An unwanted signal 1 nV separated 20 kHz from a desired
signal of 1 mV does not cause the IF output to fall by more
than 3 dB.

2 (center-tapped, balanced)

ISB mode: USB & LSB on separate outputs

All other modes: audio signal common to both outputs
0 dBm, nominal into 600-ohm load

Screw terminals

1

ISB mode: USB & LSB selected individually or combined
Internal speaker optional

100 Hz to 13 kHz

Adjustable up to 1 W into 8-ohm load

<3%atlWwW

Screw terminals

2 (unbalanced)

ISB mode: 1 contains USB (left channel), 1 contains
LSB (right channel)

All other modes: audio signal common to both outputs
Adjustable up to 10 mW into 600-ohm load

Standard 1/4-in stereo jack

RS-232, RS-485, or RS-422 selectable by internal switch
or front-panel entry

Full-duplex 3-wire serial interface; rear-panel 25-pin
female D-shell connector

Half-duplex, 2-wire serial interface

Rear-panel 25-pin female D-shell connector

Full-duplex 4-wire serial interface

Rear-panel 25-pin female D-shell connector

75, 150, 300, 600, 1200, 2400, 4800 & 9600;




Courtesy of http://BlackRadios.terryo.org

HF-1000A
Operating TEMPErature ...........cceuuvuuiiiieeeeeeeeeiiiie e 0 to +50°C
Storage Temperature .........occeveieeieiiiieeeeie e -40 to +70°C
HUMIAILY e 95%, non-condensing
SNOCK .. Bench handling (field service) 8 drops total onto a
horizontal hard wooden surface, operating
CE Approval - GMC DireCtive ...........coooeeveiiiiiiiiieeeaeeees 89/336/EEC (19 March 1996)
CE Approval - Low Voltage Directive ..........ccccoeeeeeeeee. 72/23/EEC (19 March 1996)
M BE . >10,000 hours
Power Requirements ........ccooooviieiiiieiiicccecccies 97 to 253 Vac (47 to 440 Hz)
Power Consumption .........coooveiiiiiiieeeiccecceces 35 W, typical with options
Receiver Connectors
1/0 Function Type
Input Antenna BNC
External Reference BNC
Power IEC 3-pin
Mute Terminal Block
Output Signal Monitor BNC
IF BNC
Line Audio Output A Terminal Block
Line Audio Output B Terminal Block
Speaker Terminal Block
DC-coupled Audio Terminal Block
Squelch Terminal Block
Headphone Standard 1/4-in (0.63 cm) stereo jack
Received Signal Strength Terminal Block
Indicator
Bi-Directional RS-232 Remote Interface 25-pin female D-shell
Options
Physical
Nomenclature Functions Characteristics
HF-1000/PRE . Provides filtering of RF input spectrum to reduce . Enhances 2nd-order intermodulation
Suboctave Preselector broadband signal energy into the receiver performance
. Provides 11 separate filter bands, each covering . Degrades sensitivity/noise figure by
a segment of the overall tuning range 2.5 dB, typical
. Option can be bypassed if preselection is not
desired
. Provides automatic receiver-selection of filter
band appropriate to tuned frequency
HF-1000/DSO1 . Provides digitized time samples of 25-kHz . See WJ-871Y/DS01 Technical Data
Digital Signal Output 3rd IF, switched IF and/or audio data Sheet for details of output data
formats
HF-1000/SEU . Provides wideband noise reduction & auto- . Digital expansion card installed
Speech Enhancement matic notch filtering using adaptive filters internally
Unit




	Features
	Functional Description
	Specifications
	HF-1000A Front Panel Features
	IF Filters (Nominal 3-dB Bandwidth in Hz)
	Functional Block Diagram
	RF Subsystem Functional Block Diagram
	Typical 300-Hz IF Filter
	Typical SSB IF Filter Group-delay & Passband Ripple
	Typical ISB (USB/LSB) IF Filter Amplitude Response
	Receiver Connectors
	Options



