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PROPRIETARY STATEMENT

This document and subject matter disclosed herein are proprietary items to which
DRS Signal Solutions, Inc. retains the exclusive right of dissemination, reproduction,
manufacture and sale.

This document is provided to the individual or using organization for their use alone in the
direct support of the associated equipment unless permission for further disclosure is
expressly granted in writing.

EXPORT STATEMENT

The technical data contained in this document is controlled for export by the U.S.
Department of State under the International Traffic in Arms Regulations. It may not be re-
exported, transferred or diverted to any other end-user or any other end-use without the
prior written approval of the Office of Defense Trade Controls.

WARRANTY

Seller warrants for a period of one year from the date of shipment, unless a different period
has been agreed upon and incorporated into the Contract, that the products delivered or
services rendered will conform to the specifications and be free from defects in
workmanship and materials. THE FOREGOING WARRANTIES ARE EXCLUSIVE
AND IN LIEU OF ALL OTHER WARRANTIES OF MERCHANTABILITY, FITNESS
FOR PURPOSE, OR OTHER WARRANTIES OR GUARANTIES OF ANY KIND OR
DESCRIPTION, WHETHER STATUTORY, EXPRESS, OR IMPLIED. If the goods
delivered or services performed fail to conform to the warranty stated in this clause, Seller
will correct the nonconformity at its expense by such repair, adjustment, modification, or
replacement of the goods or services, as Seller deems expedient. THE FOREGOING
REMEDY OF BUYER FOR ANY FAILURE OF THE GOODS OR SERVICES TO
MEET ANY WARRANTY IS EXCLUSIVE. BUYER EXPRESSLY AGREES THAT
THE LIABILITY OF SELLER UNDER ANY WARRANTY SHALL NOT INCLUDE
DAMAGE TO OR LOSS OF PROPERTY OTHER THAN THE GOODS COVERED BY
THE CONTRACT; LOSS OF PROFITS OR REVENUE; INCREASED COSTS OF ANY
KIND; CLAIMS OF CUSTOMERS OF BUYER; OR ANY INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES. As to goods or components where
the customer has funded the repair, Seller will warrant as limited above, the repaired
portion of the unit for three months from the date of reshipment. EQUIPMENT OR
PARTS DESCRIBED AS BEING MANUFACTURED BY OTHERS ARE SOLD BY
SELLER AS IS and Buyer must look to the respective manufacturer for any and all claims
with regard to said equipment or parts.
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SECTION |
GENERAL DESCRIPTION

11 ELECTRICAL CHARACTERISTICS

The WJ-8700 Dua VLF/HF Receiver is a compact, microprocessor-controlled receiver system
intended to monitor or search for AM, FM, CW and SSB/ISB signas in the 5 kHz to 32 MHz frequency range.
Each of the two installed receivers contains a fully-synthesized loca oscillator which provides precise tuning
from 5 kHz to 32 MHz in 10 Hz steps, and a tunable BFO which swings +9.999 kHz in 1 Hz steps for full
intelligence recovery when operating in CW mode. Both an input and an output are provided on the main
chassis for the 10 MHz externa reference, allowing daisy-chaining of the master reference signa between
units.

Each receiver in the WJ-8700 features six selectable IF bandwidth dots, plus a 8 kHz, 16 or
32 kHz "bypass' established by the first IF filter. Various bandwidth sets may be configured from the standard
group of IF filters listed in Table 1-1. In receivers intended for 1SB reception, two of the filter dots contain
specia upper and lower sideband filters.

Table 1-1. WJ-8700 | F Bandwidth Filters

Bandwidth* (kHz) Shape Factor

0.1 101 (60 dB to 3dB)
0.25 41 (60dB to3dB)
0.5 81 (60dB to6dB)
0.5 41 (60dBto3dB)
0.75 51 (60dB to 3dB)
1.0 51 (60dBto6dB)
1.0 61 (60 dB to3dB)
2.0 251 (60dB to6dB)
2.4 251 (60dB to3dB)
2.4 (USB) 251 (60dB to3dB)
2.4 (LSB) 251 (60dB to3dB)
2.9 (USB) **
29 (LSB) o
3.2 251 (60dBto3dB)
4.0 251 (60dB to6dB)
4.7 251 (60dB to3dB)
55 251 (60dB to3dB)
6.0 21 (60dB to3dB)
6.4 251 (60dB to3dB)
8.0 41 (60dBto6dB)

12.0 31 (60dB to3dB)

16.0 31 (60dB to 3dB)

*  All bandwidth specifications +20%

** 1SB filter bandwidth 2.9 kHz @ -3 dB, 4.3 kHz @ -60 dB, optimized for
differential group delay. Maximum bandpass ripple 1.5 dB p-p.
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Three basic modes of operation are available: Manua (fixed frequency), Sweep (continuous
coverage from start frequency to stop frequency), and Step (preprogrammed discrete frequencies). The
WJ-8700 is interactive in al of its operational modes. When signa activity is detected, a host controller (if
Remote Interface Option is installed) can be aerted. In Sweep mode, a Lockout function is available for
locking out portions of the RF spectrum. The receiver contains non-volatile memory for storage of up to
100 Sweep bands or Step channels, or 200 Lockout bands. An 8bit CMOS microprocessor on each receiver
motherboard implements the desired functions, such as AGC, AFC, synthesizer tuning, and 1/O control.

All recelver control operations are manualy controlled from a menu-driven front
panel/controller assembly, which features a built-in 16-bit CMOS microprocessor and "softkey" (i.e., software-
controlled key) access to different menu levels. A backlighted liquid-crystal display provides a visua
representation of al menus and receiver functions. The front panel controls and display can be utilized to
control either of the two receivers in the chassis, or up to 29 other frames within the system network
(WJINET). When the Remote Interface Option is installed externa control of the two receivers within the
chassis via a |EEE-488 or RS-232 remote interface is provided.

See Table 1-2 for WJ-8700 Dua VLF/HF Receiver specifications.
Table 1-2. WJ-8700 Dual VLF/HF Receiver Specifications

Frequency Range..........ccoccuveeeeiiiiee e 5kHz to 32 MHz
Tuning RESOIULION. ......coooviiiiee e 10 Hz (1 Hz BFO)
Internal Reference Stability.........cccoovveiiiiiiiieenne +1 ppm over temperature
External Reference Input...........cccooecvveeeeinnennn. 10 MHz, 0 dBm nomina
External Reference Output ............ccccvveeeecinnenen. 10 MHz, 0 dBm nomina
Synthesizer 1ock tiMe.........oocveveiiiiieee e, 20 msec typica from tuning command
Antenna Input
IMPEdANCE. .......ceveeiiiieiiieec e 50 Ohms nominal
ProteCtion..........coocveeeeiiiieee e +30 dBm maximum, auto-resetting
Conducted LO a RF iNPUE........cccvveeeiiiiieee e, -100 dBm maximum
Detection MOAES.........ueeiiieeeiieeieeee e AM, FM, CW, LSB, USB, optiond I1SB
[FBandwidthS .........cccooviiieiiiieiicee e Supplied in sets; see Table 1-1 for ligt of avalablefilters
Predetected IF OUtpUt...........cccvvveeeeeeeiiiiiieeeee, 455 kHz, -20 dBm nominal
Signd Handling Capabilities (1 - 30 MHz)
3rd Order Intercept POINt...........cooeveeriieeiineens +24 dBm minimum, +30 dBm typica
2nd Order Intercept PoiNt........cceevvveeiieeerineens +60 dBm minimum
Reciproca MiX .....cccvvveeiieeiiiicieeee e, When operating in a 4 kHz BW at rated senditivity, an

undesired sgnad 80 dB higher in amplitude a 50 kHz
separation does not degrade the signal-to-noise ratio of
the desired signal by more than 3 dB.

Preselection..........cccvveeeiie e, Automatically selected suboctave filters in 9 bands
between 1.6 and 32 MHz. Two low-pass filters from
5kHz to 1.6 MHz.

Gain Control MOOES........coevvvveeeei e eeeeens Automatic, Manual

RANGE.....ii i 100 dB minimum

AGC Threshold.........ccooviiiveiiiiie e, -105 dBm typica

AGC Attack TIME.....coovviiiiiii e 10 msec typical

AGC Hold Time (selectabl€)..........ccoevvivernnnnen. 50, 250, 3000 msec typica
AGC Decay TIME.....ccooiveiiieieeeee e, 50 msec typica

AGC DUMP .. 2.0 msec from command
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Table 1-2. WJ-8700 Dual VLF/HF Receiver Specifications (Continued)

IF REECHON. ... 85 dB minimum
Image REECION.........ccoovviiiie e 90 dB minimum
Internally-Generated SPUriousS...........cceevveeeiieeennne Not more than five responses greater than -120 dBm
equivaent input, none greater than -115 dBm equivaent
input
Single Tone Spurious Rgection.............ccceeeveveeenn. -123 dBm equivaent for -50 dBm input Sgnas
Sengitivity (1 MHz - 30 MHz)
Mode IF BW Input Signal Audio (S+tN)/N)
Cw 025 kHz -119 dBm 16 dB
AM 6 kHz -105 dBm (50% mod. 400 Hz) 10 dB
AM 12 kHz -102 dBm (50% mod. 400 Hz) 10 dB
FM 16 kHz -101 dBm (4.8 kHz peak dev. @ 400 Hz) 17 dB
ISB 290 kHz -114 dBm 10 dB

Add 3 dB to dl sengitivity specifications for tuned frequencies between 30 and 32 MHz.

CW Sengtivity (5 kHz - 1 MH2)
(0.25 kHz IF Bandwidth)

500KHZ - 1 MHZ....cviieeiiieeeeeee e A -117 dBm signa will produce at least 16 dB (S+N)/N
at the audio output.
50KHZ - 500 KHZ........c.coviiiiiiieeiiee e A -112 dBm signal will produce at least 16 dB (S+N)/N
a the audio output.
S5KHZ - 50 KHZ.....cooieeeeieeeeee e A -60 dBm signal will produce at least 16 dB (S+N)/N at
the audio output.
Phase NOISE.......cccueiiiiieiie e -95 dBc/Hz maximum at 1 kHz offset
Signa Monitor QUEPUL.........cceeeeiiiiiiiiiieeeee e, Centered at 40.455 MHz, 500 kHz minimum BW, 0 dBc
Audio Outputs
Power Output
(rear panel /4" SLEr€0).......cevvveeiieeeiiieeeiiieens 100 mW rms minimum into 16 ohms, 300-3000 Hz, one

output per receiver channel, unbalanced
Line Level Output

(rear Panel) .......oooueeiiiieee e 0 dBm into 600 ohms, two per receiver channel
Headphone Output
(front panel 1/4" SteX€0)........cccvvveeeeeeeeeeiine, 2 mW rms minimum into 16 ohms, 300-3000 Hz, one per
chassis
FM MONITOF ... DC coupled, 0.25 Valts per kHz into 600 ohms
Power INEENTUPLt ... Stores memory channel data for up to five years. Upon

power restoration, receiver returns to previoudy tuned
channel or frequency

Power ReqUIrEMEeNts...........cooueeerieeiiiee e 115/230 VAC +10%, 48 to 420 Hz

Power CONSUMPLION..........eeerieeeriieiiiieeiiee e 85 Watts maximum without options
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Table 1-2. WJ-8700 Dual VLF/HF Receiver Specifications (Continued)

Environmental

Operating Temperature Range............cccceeeeneeee. -20t0 +55°C

Full Specification Compliance.............cccccvevennee. 20t0 30°C

Relative Humidity..........cocooveenniiniiiieeiee e, 95% relative humidity, non-condensing
ViIDration......cceeiiiiiiiiieeee e Per MIL-STD-810D (Method 514.3)

Section 1-3.2.4, Category 4
Propeller Aircraft

Mechanical
SZE. i ——— 8.25" wide x 3.5" high x 20" deep (20.9 cm x 8.9 cm x
50.8 cm)
WEIGNE. ... less than 18 pounds (8.2 kg)
12 MECHANICAL CHARACTERISTICS

A WJ8700 in standard configuration (two receivers installed) contains a total of 13 modules,
which include the following: Front Panel Assembly, Reference Generator, and Power Supply, and two each of
the Microprocessor/Motherboard, Preselector, Input Converter, Synthesizer, and |IF Demodulator. The Front
Panel Assembly, Reference Generator, Power Supply, Preselector, and Microprocessor/Motherboard modules
fasten directly to the main chassis. The Input Converter, Synthesizer, and IF Demodulator modules plug
directly into mating connectors on the Microprocessor/Motherboard modules using card-edge guides mounted
on the main chassis.

All switches and indicators, and the headphone connector, are located on the WJ38700 front

panel, and all other connectors are located on the rear panel. Connector types used are multipin and BNC with
the exception of the PHONE and SPK audio jacks, which are 1/4" stereo phone jacks.

13 OVERALL FUNCTIONAL DESCRIPTION

Refer to Figure 1-1. The operating circuitry of each of the two separate receivers ("A" and
"B") in the WJ8700 is contained in four functiona sections. Presdector/Converter, Synthesizer,
IF/Demodulator, and Digitd Controller. An additiona functiona section which alows direct control over al
functions of both receivers is the Front Panel, which contains the front panel microprocessor controller. NET
and either IEEE-488 or RS-232 interfaces are available when the Remote Interface Option is installed. Signal
connection between the functional sectionsis viainternal cabling.

The following discussion of RF signa processing is applicable to either of the installed receivers
in the WJ-8700. The received RF signa first enters the Preselector/ Converter section, where it is filtered,
converted to the first IF of 40.455 MHz, filtered again, and converted to the fina IF output of 455 kHz The
LO signals used in the two frequency conversions are generated in the Synthesizer section. An 11-band
switched-filter preselector is utilized to reject out-of-band signals, while a fixed bandwidth filter following the
first frequency conversion sets the maximum bandwidth at either 8, 16 or 32 kHz depending on the bandwidth
option ingtdled. A sample of the 1st IF output (40.455 MHZ2) is provided at the rear pand Signal Monitor
Output connector. Two options are available which provide dternate outputs on this connector: WJ
8700X/SM1 455 kHz Signa Monitor Output Option supplies the 455 kHz 2nd IF, while WJ-8700X/SM2 21.4
MHz Signa Monitor Output Option suppliesa 21.4 MHz signal.
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40.455 MHz OPTIONAL
SIGNAL 21.4 MHz OR 455 kHz
MONITOR 455 kHz SMO SWITCHED IF
\ \
> AUDIO
RF IN PRESELECTOR/ IF (455 kHz) IF/ AUX
> CONVERTER >| DEMODULATOR
10 MHz > FM VIDEO
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/ / T
2ND LO
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1ST LO SYNTHESIZER <— REF 10R'\E",E'Z
POWER AND CONTROL
DIGITAL
CONTROL
REMOTE
vl INTERFACE
(OPTION)
DIGITAL
CONTROL
POWER AND CONTROL
1STLO {} o M
2ND LO | SYNTHESIZER r<—'0ME? er
Vo y
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~— REF > AUDIO
REIN! _| PRESELECTOR/ IF (455 kHz) IE/ o AUX
CONVERTER DEMODULATOR
______ - > FM VIDEO
i
y v y 95781
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MONITOR 455 kHz SMO

Figure 1-1. WJ-8700 Functional Block Diagram
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The LO dgnas generated in the Synthesizer section include a synthesized 40.455 -
72455 MHz 1st LO, and a fixed 40 MHz 2nd LO. The synthesized 1st LO is phase-locked to a 10 MHz
externd reference signal, while the 40 MHz 2nd LO is generated by direct frequency multiplication (X4) of the
reference signal. The synthesized 1st LO provides tuning over the input frequency range of 5 kHz — 32 MHzin
10 Hz geps, resulting in the 1st IF of 40.455 MHz, while the 40 MHz fixed 2nd LO accomplishes the second
conversion down to the find IF of 455 kHz.

After leaving the Presdector/Converter section, the received signd is routed to the
IF/Demodulator section, where it first passes through one of the operator -sel ectable bandpass filters centered at
the 2nd IF of 455 kHz. A bypass position is aso provided which permits bypassing the filters, thereby alowing
the first IF filter (8, 16 or 32 kHz) to set the receiver bandwidth. After filtering, the signd is amplified and an
automatic gain control (AGC) voltage is developed. The AGC is applied to the RF and |IF stages to maintain
maximum dynamic range and to minimize sgnd digtortion. Several sdectable AGC hold times dlow the
operator to tailor reception to the signal environment.

Demodulation is accomplished in one of three different ways, depending on the modulation
mode of the received signa. AM demodulation is by means of a synchronous detector, which provides linear
detection and a high dynamic range. On CW and SSB/ISB signals, the WJ-8700 utilizes a product detector in
conjunction with a tunable BFO having a range of +9.99 kHz, in 1 Hz seps, for signd clarification.
Simultaneous demodulation of upper and lower sideband signals is possible when the |SB filter set isingtalled as
part of the 455 kHz IF filter bank. FM demodulation is accomplished using a quadrature detector, and a sample
of the FM demodulator output is available on a rear panel connector at al times regardless of the selected
detection mode.

Audio routing is very flexible, and includes a front-panel stereo headphone jack which alows
the operator to connect the audio from one receiver to both ears, or one receiver to each ear. The AUDIO
multipin connector provides left and right audio, as well as FM video and signa strength, and the rear-panel
high-level SPK jack is capable of driving an externa speaker directly with no additional amplification.

The Front Panel, which contains a 16-bit CMOS microcontroller and peripheras, provides
overall control of al receiver functions through its interface with the Digital Control section of each receiver,
either directly or through the Remote Interface card (if installed). Each Digital Control section interfaces with
the primary modules within a receiver to route Front Panel commands and receive status information, utilizing a
8-bit CMOS microcontroller and peripherals for control. When the Remote Interface Option is installed,
receiver commands may be initiated via the resident Front Panel controls, by an externa Front Panel (via the
NET interface), or by an external IEEE-488 or RS-232 controller (as applicable).

DC power for the WJ-8700 is provided by a chassis-mounted central power supply and routed
to the appropriate functional sections via the interconnecting wiring.

14 EQUIPMENT SUPPLIED

Equipment supplied with the WJ-8700 consists of the receiver (including ordered options) and
an accessory kit containing a detachable AC power cord, a PC card puller, fixed rack mounting hardware, a
spare fuse, and miscellaneous hardware. Also included are multipin mating connectors for J2 (AUDIO), J12
(AUX), J13 (IEEE-488 or RS-232, if ingtdled), J14 (PRINTER), and J15 (NET).
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15 EQUIPMENT REQUIRED BUT NOT SUPPLIED
To obtain full utilization of the WJ-8700, equipment from the following list should be sdlected as
required:
1 Antenna, 50 ohms impedance
2. Audio monitoring equipment:
Speaker Panel
Headphones, 8 chms to 600 chms impedance
3. Controller device (compatible with IEEE-488 or RS-232 remote option, if
ingtalled).
16 AVAILABLE OPTIONS

Available options for the WJ-8700 fall into two categories. channel-dependent and unit-
dependent. Channel-dependent options can be ingtalled in either or both receivers within a single chassis, and
are designated WJ-8700X where "X" denotes the receiver channel (A or B) in which the option is installed.
Unit-dependent options, such as remote interface, are functiona with both channels.

Installed options are identified on a tag attached to the rear panel of each receiver.

161 CHANNEL-DEPENDENT OPTIONS

16.11 WJ-8700/XBWX Bandwidth Options

Severa different IF bandwidth configurations are available on the WJ-8700, and are identified
as /BWX where 'X' denotes the number of the bandwidth set. Refer to Table 2-4 for alist of available filter
Sets.

16.1.2 WJ-8700/XSM 1 455 kHz Signal Monitor Output

This option provides a 455 kHz signa monitor output in lieu of the standard 40.455 MHz outpuit.
The bandwidth is ether 8, 16 or 32 kHz, depending on which filter is ingalled in the 1st IF. Implementation
involves only a cabling change, and no additional modules are required.

16.1.3 WJ-8700/XSM 2 21.4 Signal Monitor Output

This option provides an additiond frequency converter module which is ingtaled in the
designated receiver channel option dot. The 1st IF frequency of 40.455 MHz is converted to 21.4 MHz for use
with spectral display units such as the WJ-9205 and WJ9206 Signd Monitors.
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16.1.4 WJ-8700/XOP1 21.4 MHz Signal Monitor Output
with Wideband Baseband Converter

This option combines the 21.4 MHz signa monitor output option (WJ8700/XSM2) and a
wideband baseband converter into one module. The baseband output is centered a 130 kHz and has a
bandwidth of 256 kHz. The baseband output replaces the switched IF output on the rear panel of the receiver.

1.6.1.5 WJ-8700/X0OP2 21.4 MHz Signal Monitor Output
with Narrowband Baseband Converter

This option combines the 21.4 MHz signa monitor output option (WJ-8700/XSM2) and a
narrowband baseband converter into one module. The baseband output is centered at 15 kHz and has a
bandwidth of 20 kHz. The output is leveled automaticaly at 2 volts peak-to-peak +3 dB for signas from -105
to -5 dBm at the antenna input. The baseband output replaces the switched IF output on the rear panel of the
receiver. In order to maintain the 20 kHz bandwidth, the receiver must be configured with either BW6 or BW7
filters.

16.1.6 WJ-8700/XOP3 SM O/Switched I F Converter

This option provides a signal monitor output (SMO) frequency of 21.4 MHz in place of the
standard 40.455 MHz output at the rear panel. This option aso provides a 45 kHz center frequency signa at
the Switched IF rear panel connector in place of the Standard 455 kHz Switched IF signal.

1.6.1.7 WJ-8700/0OP4 Baseband Converter with AGC L eveled Output Option

This option provides a 60 kHz center frequency signal at the Switched IF rear panel connector
in place of the standard 455 kHz Switched IF signa. The bandwidth is 100 kHz. This output signd is AGC
leveled to provide an output a 2.5 mW rms minimum into 90 ohms. Input signals greater than -93 dBm will be
leveled. See Appendix J for further details.

1.6.1.8 WJ-8700/XOP5 Option

This option combines the 21.4 MHz signal monitor output option (SMO), the Automatic Level
Control option (ALC), and a 56-hit synchronous remote control interface scheme into one module. See
Appendix K for further details.

1.6.2 UNIT-DEPENDENT OPTIONS
1.6.2.1 WJ-8700/488 | EEE-488 Remote Control | nterface

This option provides an additional module which is connected to the digital control section of the
receiver, and which alows externa control of both receiver channels. Both talk and listen capability between
the receiver and externa equipment, such as a microcomputer, are provided. Data istransferred in bit paralld,
byte serial form, which ensures rapid data transfer. The WJ NET interface is included with this option. Refer
to Appendix B for information concerning this option.

1.6.2.2 WJ-8700/232 RS-232C Remote Control | nterface

This option provides an additional module which is connected to the digital control section of the
receiver, and which alows external control of both receiver channels. The serid data transfer link provides
both talk and listen capability between the recelver and external equipment, such as a microcomputer. The
WJ NET interface isincluded with this option. Refer to Appendix G for information concerning this option.
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1.6.2.3 WJ-8700/NFP No Front Panel Option and WJ-8700/NFPI No Front Panel/
No I nterface Option

These options deete the front panel assembly from the unit, thereby eliminating loca contral.
This option is most gpplicable to large computer-controlled systems which do not require loca operator
interface. Additionally, the NFPI option aso deletes the connections for the optional remote interface. Refer to
Appendix A for information concerning these options.

1.6.24 WJ-8700/SGL Single Receiver Option

This option deletes receiver channel "B" from the unit for applications with no dua receiver

requirement.
1.7 SOFTWARE VERSION HISTORY

The following paragraphs describe the version differences in the various types of software.
171 RECEIVER SOFTWARE

The origina version of the Receiver software was version 0.0.1 was released October 25,
1990.

Version 0.0.2 was released on November 05, 1990. This version fixed the following problems
with the version 0.0.1 software. The *RST command now resets the Receiver Operating Mode (OPR)
operation of the receiver. Before, if the OPR was previoudy set to 2 (sweep immediate), the *RST command
reset every receiver parameter to the default state except for the OPR operation. It was still set to 2 and the
receiver was still sweeping. This problem has now been corrected. Often in the version 0.0.1 software when
the receiver was sweeping, the LO lock task reported that the LO was unlocked when it was actually locked.
This problem has aso been corrected in the version 0.0.2 software. A third problem in the version 0.0.1
software was that the trandation loop would indicate unlocked when the receiver was tuned to 0.0000 MHz and
the receiver's detection mode was LSB. This problem has a so been corrected in the version 0.0.2 software.

Verson 0.0.3 was released on January 23, 1991. This version fixed the following problems
with the version 0.0.2 software. Now if the pass band tuning operates too close to 0 MHz, the receiver detects
this and stops tuning when the receiver's lower limit frequency is reached. A second problem in the version
0.0.2 software was that the *RST command would illegaly clear both the lockout and storage memory
channels. These problems have been corrected in version 0.0.3. A third problem occurred when the receiver
was extremely busy. It had a tendency to output an extra line feed, 'LF, through the paralel port. This has
been corrected in the 0.0.3 version. Version 0.0.3 redefines the limits of the BFR? command. BFR? now has
arange of +4.9999 kHz if the ISB option is installed. Otherwise, the BFR? has a range of +£9.999 kHz.
Version 0.0.3 adso added RTK 0? and the RTK 0 commands. RTK 07? is a non-destructive request token query
command. RTK 0 has the same function as the RTK command.
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Version 0.0.4 was released on April 22, 1991. This version of the software corrected several
problems found in the Version 0.0.3 software. In version 0.0.3, sometimes the AFC operation would tune the
receiver to a frequency outside the receiver tuning range. This problem has been corrected in version 0.0.4.
Also, when the AFC operation was enabled in version 0.0.3, the receiver would sometimes cease to respond to
remote commands. The recelver would have stayed in that mode until the power had been recycled. This
problem has aso been corrected in version 0.0.4. A third problem was when the receiver responded to the
RLK nrf? query command. It now responds with LCK nrl, nr2, nr2 instead of RLK nrl, nr2, nr2. When the
ISB option is ingtdled, verson 0.0.4 supports a BFO range of +8500 Hz. The Clear Memory (CLM 1)
command now does not clear the step (STL) and sweep (SWL) lists. If the COR status was off prior to issuing
a Recall and Execute Memory (RCE nrf), where COR was set to 0 in that memory location, the COR stays in
an OFF condition. The problem has been fixed in the version 0.0.4 software. Version 0.0.4 now supports the
Adjust and the RF Converter D/A (ARF nrf) remote command. Ancther problem corrected in version 0.0.4
involves the COR Loss Timer (CLT). Now when the CLT is set higher than 40 msec and a signal is detected,
the COR aways stays on despite the current status of that signal. Also in the version 0.0.4, the Preselector is
no longer an option but now part of the standard package.

Verson 0.05 was released on July 12, 1991. This version of the software corrected the
problem whereby if an SRQ had occurred, the receiver returned an erroneous byte via the parallel 1/0 before
the requested response.

Verson 0.06 was released on August 14, 1991. This version of the software provided the
OP1, OP2, and OP3 option support. Version 0.06 supports the Option Query (*OPT?), the Set Baseband
Attenuation value (BAT nrf), the Baseband Attenuation Query (BAT?), the Set Baseband Automatic Gain
Control On/Off (BAT nrf), the Baseband AGC Query (BAG?), the Set Baseband Output Control On/Off
(BOC nrf), and the Baseband Output Query (BOC?) commands added for OP1-OP3 option support.

Version 0.07 was released September 23, 1991. This version fixed several problems present in
release 0.06. In version 0.06, if there was an SRQ pending prior to power down, when the receiver was
powered up again the SRQ line was asserted, but with an empty status byte. In version 0.07, the SRQ lineis
cleared during power up. In version 0.06, the COR task consumes more than 50% of the microprocessor
processing power, causing duggish performance in receiver 1/0 remote operation. Version 0.07 COR task
alows other software tasks to run inside its operation. The order of the AGT operation in version 0.06 is
reversed from that specified in the manual. Version 0.07 corrects this (AGT 0 -> dow; AGT 1 -> medium;
AGT 2 ->fast; AGT 3 -> very fast). Version 0.07 will now allow the selection of the Pass Band Tuning (PBT)
to be performed with any detection mode. However, the operation of the PBT activates only during the CW
detection mode.

Version 0.08 was released January 20, 1992. This version corrected severa problems present
in release 0.07. In version 0.07, the receiver could take as long as 15 seconds to report signal status (turn
on/off audio) in response to an RF signa change. Version 0.08 reduces thistime. Version 0.08 fixed the AFC
operation so that it is operational when enabled. With Version 0.08, the receiver suspends on asigna and turns
the audio on when the SIGNAL DWELL = 0 and Suspend is set to ON SIGNAL. In Verson 0.07, when using
sweep with RAC set to NEW and SKIP ADJACENT (RAC 9), double entries are placed in the QUE on the
first point of a signal acquisition. Verson 0.08 fixed this. Version 0.08 fixed the problem of receiver lockup
when step operation is used with SRQ enabled and SSIGNAL DWELL is 0. Version 0.08 aso fixed the
following:

a Intermittent reporting of signal and turning on of audio when signd is below
COR levd.
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b. SPI output control line does not reflect its status.

C. Restart Sweep/Step command (RES) does not restart the sweep or the step
operation as specified in the manual.

d. If the level of the intercepted RF signal is at the COR setting, the receiver may
report signd is intercepted, but then immediately report signd islost. Thiswas
corrected by adding hysteresis to the calculation in the signal detection routine.

e. The receiver reports no signa or signa lost when the AM detector is at the
maximum level.

Version 0.09 was released on April 16, 1992. This version of the software corrected severa
problems found in the Version 0.08 software. Those problems corrected are listed as follows:

a Receiver fasaly reports BFO unlock, when continuous BFO commands are
sent.

b. The ENA command does not unsuspend receiver if the intercepted sign is
present (signal over COR setting).

C. If the SRQ for the signa over COR is selected, SRQ (ESC) is aways issued
a the end of the sweep operation disregarding the condition of the signa
intercepted.

d. Receiver falsely reports LO unlock (primarily trandation loop unlock) is the

commands or queries are continuoudy sent to the receiver during power up.

Version 0.10 was released on January 25, 1994. This version added the Sweep/Step Output
function to the receiver firmware. The Sweep/Step Output Function is useful for drawing a panoramic display,
or any operation requiring a quick way of collecting relative signal strength display data while the receiver is
sweeping or stepping.

172 MRFP SOFTWARE

The origina version of the MRFP software was version 1.0, released April 22, 1991. Version
1.1 of the MRFP software was released on May 3, 1991. This version changed the startup delay prior to the
IOC initidization message being displayed from 200 ms to 350 ms. Sometimes, the shorter delay time resulted
inan "10C COMMUNICATIONS ERROR" message being displayed upon powerup. Also, the clearing of the
UART buffer is now done approximately 200 ms after powerup instead of 50 ms. On some WJ-8700's without
IOC cards, noise on the TX data lines upon powerup sometimes caused a "MODEL NOT RECOGNIZED"
message to be displayed on the front panel.

1-11



Courtesy of http://BIackRadios.terrxo.or
GENERAL DESCRIPTION WJ-8700 DUAL VLF/HF RECEIVER

173 I[EEE-488 REMOTE INTERFACE SOFTWARE

The original version of the IEEE-488 Remote Interface software was version 0.00, released
September 28, 1990. Version 0.01 of the Remote Interface software was released on October 2, 1990. This
version now accepts any frame address between 1 and 31.

Version 0.02 of the Remote Interface software was released on October 9, 1990. Thisversion
corrected some problems with verson 0.01. When sending RMDO0? (CR)(LF) followed by
FRQACR)(LF)(tak)(mla), the response is now SMD xxxx. Also, upon sending a seria poll, the IOC would
sometimes lose track of sending messages to the receiver. This has been corrected in version 0.02.

Version 0.03 of the Remote Interface software was released on October 25, 1990. This
verson corrected some problems with verson 0.02. When sending RMDO? (CR)(LF) followed by
FRQ?(CR)(LF)(talk)(mla) and at the same time continuously sending data into the MRFP and NET interfaces,
the response is now SMD xxxx instead of FRQ x. In version 0.02, the serid interface that is used to interface
with the MRFP would sometimes miss handling XON/XOFF. When the XON/XOFF occurred too fad, the
seria interface would sometimes transmit a null character but never send XOFF. This problem has been
corrected in verson 0.03. Also, in verson 0.02, the NET transmit interrupt consumed too much time,
approximately 1 ms. The last transmit byte sent from the NET UART held the microprocessor IRQ for at least
1 ms. This problem has been corrected in version 0.03.

Version 0.04 of the Remote Interface software was released on January 23, 1991. This
version corrected some problems with verson 0.03. When the Remote Interface was extremely busy, it
sometimes would lose some commands, especiadly those which originated on the MRFP or the NET interface
bus. This problem has been corrected in verson 0.04. When the character mode option of the |IEEE-488
interface was selected and as soon as data or commands started to flow through the interface, the Remote
Interface software operation would halt. This problem has been corrected in version 0.04.

Verson 0.05 of the Remote Interface software was released on March 5, 1991. This version
corrected two problems in version 0.04. Version 0.05 supports DCL only in the IEEE-488 buffer mode. It is
no longer supported in the character mode. In version 0.04, if thereis a collison of data during the Remote
Interface's data transmission, there was a possibility that the Remote Interface would hang up the NET
interface bus. This problem has been corrected in version 0.05.

Version 0.06 of the Remote Interface software was released on March 25, 1991. This version

corrected a problem in version 0.05. The Remote Interface can now accept the remote or frame address from
the Front Panel within 250 ms after the WJ-8700 is powered up.
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WIJ-8700 DUAL VLF/HF RECEIVER INSTALLATION AND OPERATION

SECTION I

INSTALLATION AND OPERATION

2.1 UNPACKING AND INSPECTION

The WJ-8700 and its accessories is shipped cushioned between molded-in-place expanded
plastic pads in a double-walled carton. After unpacking the equipment, retain the shipping container and
packing material until the equipment has been thoroughly inspected and it is ensured that reshipment is not
necessary. Perform the following initial inspection:

1. Carefully inspect the outside of the shipping container for discoloring, stains,
charring, or other signs of exposure to excessive heat, moisture or liquid
chemicals. Check for any physical damage to the shipping container such as
dents, snags, rips, crushed areas, or similar signs of excessive shock or
careless handling.

2. Remove all equipment and accessories from the shipping container. If any
items are missing, contact the factory or your local sales representative.

3. Remove and retain the white 5x6 inch PRODUCT DISCREPANCY REPORT
card. This card is to be used if reshipment of the equipment is required. It
also contains important warranty adjustment information.

4. Carefully inspect the equipment, looking for dents, scratches, damaged or
loose pushbuttons or knobs, or any other signs of physical abuse or careless
handling.

If damage is found, forward an immediate request to the delivering carrier to perform an
inspection and prepare a concealed-damage report. Do not destroy any packing material until it has been
examined by an agent of the carrier. Concurrently, report the nature and extent of damage to the factory,
giving equipment type numbers and serial numbers, so that necessary action can be taken. Under U.S.
shipping regulations, damage for claims must be collected by the consignee; do not return the equipment to the
factory until a claim for damages has been established.

2.2 INSTALLATION

The WJ-8700 Dual VLF/HF Receiver is designed for mounting in a half-rack configuration.
Two units, mounted side-by-side, satisfy the full 19-inch front panel requirement for a standard equipment
rack. The receiver occupies 3.5 inches of vertical rack space and extends approximately 21 inches into the
rack as measured to the tips of the rear panel protective handles. A 1.75-inch space above and below the unit
is recommended to provide for forced air convection. Access to the rear panel is recommended so that input
and output connections can be made or changed conveniently, if desired. Figure 2-1 illustrates the WJ-8700
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critical dimensions. Refer to Figure 22 when ingtdling a unit utilizing furnished mounting hardware. This
figure illustrates the methods and hardware required to rack mount single or dua receiver chassis
configurations. All illustrated accessory items except the fase front panel assembly are furnished with each
receiver.

CAUTION

Units are not to be supported within racks solely by
equipment front panels. Jonathan Type 110QD-20-2 dide
mounts are recommended. Three pre-tapped holes exist
on each side of the receiver chassis for dide mount
ingalation. Type 10-32 x 5/16 pan head screws
(MS51958-60) are to be used.

CAUTION

Before applying power to the receiver, ensure that the
receiver line voltage selection is set to the AC line voltage
to be used. This can be verified by inspecting the PC
wafer on the rear panel Voltage Selector Fuse Block, as
described in paragraph 2.2.2.1.

221 JONATHAN TYPE 110QD-20-2 SLIDE MOUNTS

Jonathan Type 110QD-20-2 chassis dides are designed to adlow the ingtalation of a 17-inch
wide chassis into a 19-inch wide standard equipment rack. Capable of supporting loads of up to 120 pounds,
these dides mount easily into bracketed equipment racks utilizing machined bar nuts. Figure 2-3 illustrates the
ingtdlation of dide mounts into an equipment rack, with specia attention given to bracket hole spacing.

CAUTION
Do not use screws longer than 5/16-inch in dide mounting

holes. Otherwise, permanent damage may occur to the
unit being mounted.
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Figure 2-2. WJ-8700, Configuration of Rack Mounting Accessories
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Each of the Type 110QD-20-2 dide mounts is comprised of two functional pieces. a chasss
section for mounting to the equipment unit, and a cabinet section for mounting to the equipment rack. Three 10-
32 x 5/16 pan head screws are used to install each chassis section to areceiver side panel. After both chassis
sections have been securely tightened to the equipment unit, cabinet sections are ingtalled into the equipment
rack. The WJ-8700 utilizes 3.5 inches of vertical rack space (six bracket holes). The four center bracket holes
on each side are used to secure the cabinet section of the dlide assembly to the equipment rack. The two outer
holes on each side are used to secure the receiver front panel to the equipment rack, if desired. Slide locks
permit a quick disconnect of the chassis section from the cabinet section for equipment removal.
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Figure 2-3. Installation of Jonathan Type 110QD-20-2 Slide Mounts
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222 POWER SUPPLY REQUIREMENTS
The WJ8700 requires an input voltage of 115/230 VAC, +10%, 47 to 420 Hz. Prior to

applying power to the receiver, however, it is necessary that the correct line voltage be selected on the rear
panel Voltage Selector Fuse Block.

2221 Voltage Selector Fuse Block

This assembly is physically part of the Line Cord Receptacle/Line Filter, FL1, and should
aways be inspected before ingtalling the receiver in a new location. With the line cord unplugged, the clear
plastic window can be did to the left over the male power receptacle prongs, exposing the line fuse and a
hinged plastic fuse pull lever.

Swinging the fuse pull lever to the left gects the fuse from the holder and frees a line-voltage-
select PC wafer at the bottom of the assembly. When viewing the installed PC wafer at a dight angle, the
selected line voltage for the receiver is readable on top of the wafer. If the voltage shown does not match the
available line voltage, remove the PC wafer and reingtdl it so that the correct line voltage is readable with the
wafer in position. Also ensure that the installed fuse is the correct vaue for the line voltage chosen: 1-1/2 amp
dow-blow for 115 VAC, or 3/4 amp sow-blow for 230 VAC.

2.2.3 CONNECTOR SIGNALS

The following paragraphs list the input and output signals provided at the WJ-8700 connectors.
Refer to Table 21 for alist of the connectors and their corresponding reference designations and functions.
Figure 24 shows the locations of al connectors except the headphone jack, which is mounted on the front
panel and shown in Figure 2-5.

Table 2-1. WJ-8700 Connectors and Functions

Connector Ref Desig Type Function
PHONE A1A1J10 1/4-inch Stereo Headphone Audio Output, 2 mW
SPK J11 V4-inch Stereo Speaker Audio Output, 100 m\W
NET J15 9-pinD WJINET Bus Interface
SWIF (A) J8 BNC Switched IF Output, Receiver A
SW IF (B) J7 BNC Switched |F Output, Receiver B
SMO (A) J6 BNC Signa Monitor Output, Receiver A
SMO (B) J5 BNC Signa Monitor Output, Receiver B
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Connector Ref Desig Type Function
ANT (A) JA BNC Antenna Input, Receiver A
ANT (B) J3 BNC Antenna Input, Receiver B
REF OUT J10 BNC 10 MHz Externa Reference Output
REF IN J9o BNC 10 MHz Externa Reference Input
PRINTER Ji4 9-pinD External Printer Interface
AUDIO J2 25pinD Audio/Video Outputs, Revrs A & B
AUX J12 25-pin D Auxiliary 1/0, Receivers A & B

2231

PHONE, Headphone Audio Output (A1J10) - The headphone audio output provides audio

output up to 2 mW into 16 ohms impedance, using a 1/4-inch stereo phone jack mounted on the front pandl.
Recelver A and/or B audio output may be fed to both earpieces, or one receiver audio output may be fed to
each earpiece, as selected from the front pand.
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Figure 2-4. WJ-8700 Rear Panel View
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Figure 2-5. WJ-8700 Front Panel View
2232 SPK, Speaker Audio Output (J11) - This 1/4-inch stereo phone jack provides audio output

a up to 100 mwW output power into 600 ohms, with one circuit carrying Recelver A and the other carrying
Receiver B.

2233 NET, Net Control Bus Interface (J15) - This 9pin D subminiature WJ NET connector
provides direct interface capability between the WJ8700 front panel and up to 29 other WJ-8700 units.
Requires that a Remote Interface PC card be instaled in the WJ8700 unit(s) being controlled over the
WJNET bus. Refer to Figure 2-6 for information concerning signals on this connector.

2234 SW_IF (A), Switched IF Output, Receiver A (J8) - The signa present on this BNC
connector is the pre-detected 455 kHz 2nd IF signal from Receiver A, at the selected recelver |F bandwidth.
The nomina signal leve is-20 dBm. This connector has an output impedance of 50 ohms.

2235 SW IF (B), Switched |F Output, Receiver B (J7) - Same signd type and level as described
in paragraph 2.2.3.4, but for Receiver B.
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Pin J14 Function J15 Function
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2 Receive Data (RXD) NET +
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5 Ground Not Used
6 Data Set Ready (DSR) Selected Audio (SAO) Riight
7 Request to Send (RTS) NET -
8 Clear to Send (CTS) Ground
9 Not Used Ground
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Figure 2-6. 9-Pin D Connector Configurations

2236 SMO (A), Signal Monitor Output, Receiver A (J6) - This BNC output provides a sample
of the 40.455 MHz 1< IF signda a a minimum bandwidth of 500 kHz, and a nomina signal level of O dBc
referenced to the RF input, for driving an externd video signa monitor unit.  This connector has an output
impedance of 50 ohms.

2237 SMO (B), Signal Monitor Output, Receiver B (J5) - This connector is the same signal
type and level as described in paragraph 2.2.3.6, but for Receiver B.

2.2.38 ANT (A), Antenna Input, Receiver A (J4) - This BNC connector accepts the RF input to
Receiver A, a anominal input impedance of 50 ohms. Maximum non-destructive input level is+30 dBm.

2.2.3.9 ANT (B), Antenna Input, Receiver B (J3) - This connector is the same function,
impedance, and maximum signd level as described in paragraph 2.2.3.8, but for Receiver B.

2.2.3.10 REF IN, External 10 MHz Reference Input (J9) - This BNC connector accepts a 10
MHz externa reference input for use by both Receiver A and Receiver B, at a nomina reference input level of
0dBm. The impedance of thisinput is 50 ohms.
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2.2.3.11 REF OUT, External 10 MHz Reference Qutput (J10) - A sample of the 10 MHz external
reference signal is present on this BNC connector, at a nominal level of 0 dBm and output impedance of
50 ohms, for use in "daisy-chaining" units together to the same external reference source.

2.2.3.12 PRINTER, External Printer Interface (J14) - This 9-pin D subminiature connector provides
standard printer interface I/O control lines. Intended for future expansion of WJ-8700 capability to include
front panel screen dumps. Refer to Figure 2-6 for information concerning signals on this connector.

2.2.3.13 AUDIO, Receivers A & B Audio/Video Outputs (J2) - This 25-pin D subminiature
connector provides left and right channel audio, FM video, and signal strength indications from receivers A
and B. Refer to Figure 2-7 for information concerning signals on this connector.

2.23.14 AUX, Receivers A & B Auxiliary I/O (J12) - This 25-pin D subminiature connector provides
direct communications access to Microprocessor/Motherboard, A2. Refer to Figure 2-7 for information
concerning signals on this connector.

23 EQUIPMENT MALFUNCTIONS

This unit was thoroughly inspected and factory adjusted for optimum performance prior to
shipment. If an apparent malfunction is encountered after installation, verify that the correct input signals are
present at the proper connectors. Prior to taking any corrective action or breaking any seals, contact your local
sales representative, or the factory Customer Service Department, to prevent the possibility of voiding the
terms of the warranty. Contact the factory via mail, telephone, wire, or cable at:

DRS Signal Solutions, Inc.
Customer Service Department

700 Quince Orchard Road
Gaithersburg, Maryland 20878-1794

Toll Call: (301) 948-7550
TELEFAX: (301) 921-9479
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Not Used
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Ground (RCVR A)
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Receiver A TXD (Note 1)
Receiver A COR*
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R BpHV Digital (Test Only)
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+12V (Test Only)
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95-786

Note 1 Only Functional if Receiver has no Front Panel and no Remote Interface

Figure 2-7. 25-Pin D Connector Configurations
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If reshipment is necessary, follow the instructions in the following paragraph (Preparation for
Reshipment or Storage). Do Not return the equipment until a Return for Maintenance Authorization (RMA)
number has been obtained from the factory Customer Service Department. See Item 10 in the General Terms
and Conditions of Sale paper for more information on equipment returns.

24 PREPARATION FOR RESHIPMENT OR STORAGE

If the unit must be prepared for reshipment, the packaging method should follow the pattern
established in the original shipment. Use the best packaging materials available to protect the unit during
reshipment or storage. When possible, use the original packing container and cushioning material. If the
original packing materials are not available, use the following procedure:

1. Wrap the unit in sturdy paper or plastic.

2. Place the wrapped unit in a strong shipping container and place a layer of
shock-absorbing material (3/4-inch minimum thickness) around all sides of
the unit to provide a firm cushion and to prevent movement inside the
container.

3. If shipping the unit for service, fill out all information on the 5x6-inch
PRODUCT DISCREPANCY REPORT card that was provided with the
original shipment. Also ensure that the Return for Maintenance Authorization
(RMA) number is recorded on the card. (See paragraph 2.3 for details on
obtaining this number.) If this card is not available, attach a tag to the unit
containing the following information:

Return for Maintenance Authorization (RMA) number.
Type/Model number of the equipment.

Serial number.

Date received.

Date placed in service.

Date of failure.

Warranty adjustment requested, yes or no.

A brief description of the discrepant conditions.
Customer name and return address.

Original Purchase Order/Contract number.

T ERme A o
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4. Thoroughly seal the shipping container and mark it FRAGILE.
5. Ship to:

DRS Signal Solutions, Inc.
700 Quince Orchard Road
Gaithersburg, MD 20878-1794
U.S.A.

When storing the equipment for extended periods, follow the above packing instructions to
prevent damage to the equipment. Store in a dark place. The optimal limits for storage environment are:

Temperature: -25°C +£10°C
Humidity: Less than 65%

2.5 LOCAL OPERATION

The WJ-8700 is designed to be operated in one of four possible configurations:

1. Manual operation only, with all functions selected by the operator from the
front panel (Remote Interface Option not installed).

2. Manual or remote operation, as desired, with functions controlled either from
the front panel or via a IEEE-488 or RS-232 Remote Interface (Remote
Interface Option installed).

3. Remote operation only via either IEEE-488 or RS-232 Remote Interface
(Remote Interface Option installed, No Front Panel Option installed).

4. External single-receiver control only, with each installed receiver controlled
directly via a separate RS-232C interface (Remote Interface Option not
installed, No Front Panel Option installed). Refer to WJ-8700/NFP No Front
Panel Option, Appendix A.

This manual describes the overall operation of the WJ-8700 and the means of implementing
appropriate functions via remote control. For detailed operations from the front panel, please refer to the
appropriate section of the Front Panel Unit Operator's Manual.

Remote control operation of the WJ-8700 requires the installation of either the WJ-8700/488
IEEE-488 Remote Control Interface Option, or the WJ-8700/232 RS-232C Remote Control Interface Option.
The capability to operate the receiver via the WJ NET interface is included with either of the Remote Interface
options. Refer to the appropriate appendix for detailed descriptions of operation via either the IEEE-488 or
RS-232C Remote Control Interface options.

2-13



Courtes¥ of http://BIackRadios.terrxo.or
INSTALLATION AND OPERATION WJ-8700 DUAL VLF/HF RECEIVER

251 CONTROLSAND INDICATORS

All controls for the WJ-8700 are located on the front pandl, as shown in Figure 2-5. Toggle
switches are provided for turning on and off the power and the backlighting for the LCD display. Control knobs
are available to set the audio output level and manually tune the receiver, with a third knob for adjustment of
variable parameters, as explained below. The LCD display provides the status indicators for al receiver
functions, there are no discrete indicator lamps or other displays provided. The following paragraphs explainin
detail the function of each control and indicator.

2511 PWR Switch, S1 - This two-position, front panel mounted toggle switch turns the primary AC
power on when in the "up” position.

2512 LIGHT Switch, S3 - This two-postion, front pand mounted toggle switch energizes
backlighting for the LCD front pandl display when set to the "up" position.

2513 Parameter ADJ. Control, A1A1S2 - This 24-position, front panel mounted encoded rotary
switch mimics the use of the UP (-) and DOWN () keypad buttons. It is utilized to control variable-
parameter subfunctions under software control, such as BFO frequency, |F bandwidth select, COR levd, etc.
Although it can be turned continuoudly in either direction, software will not "roll over" the control when the end
of a subfunction parameter range is reached; instead, an error beep (if enabled) is generated at the end of a
parameter range.

2514 LEVEL Control, A1R1 and A1R2 - Two 270-degree rotation potentiometers, mechanically
ganged together, form this front panel control which adjusts the left and right audio levels to the front panel
PHONE jack (A1A1J10) and the rear panel SPK connector (J11).

2515 Tuning Wheel, A1U3 - This front panel mounted encoder with spinner knob can be turned
continuoudly in either direction and is utilized to control frequency subfunctions. Software does not "roll over"
the control when the end of a subfunction parameter range is reached; instead, an error beep (if enabled) is
generated when the parameter limit is reached.

2516 Keypad, A1U2 - This front pand mounted membrane keypad assembly includes: Ten
numeric (0-9) and six specia function keys, al contained in a 4 X 4 square; four software-controlled MENU
keys arranged vertically aong the left side of the LCD display; and six software-controlled FUNCTION keys
arranged horizontally below the LCD display. Specific keys are defined in paragraphs 2.5.1.6.1 through
2.5.1.6.6.

25161 0 through 9, +/-, . Keys - These keys are used for numeric entry of parameters, or in
response to an operator prompt. Subsequent entries after the first are appended to the right of the first entry.
Additiond entries beyond afull field (as defined for a given parameter) are ignored.
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25162 Up () and Down () Keys - These keys are used to increment or decrement an active
parameter or operator prompt. The amount incremented or decremented is specified by the particular
parameter, or is variable in the case of frequency. If akey is depressed for longer than 0.5 seconds, auto
repeat is enabled and the parameter continues to step until the key is released or the parameter limit is reached.

2516.3 Delete (= ) Key - This key provides two modes of operation based on the keypad mode. In
numeric entry mode (at least one key has been pressed), the = key removes the last entry; if the first numeric
entry is deleted, the front panel display reverts to non-numeric entry operation.

Pressing the = key while in the non-numeric entry operation mode returns the front panel
display to function selection operation.

25164 Enter (¢) Key - This key provides two modes of operation based on the keypad mode. In
numeric entry mode, ¢, causes the entered numeric value to become the new subfunction value. If the entry is
valid, the front pand display returns to the subfunction, numeric entry inactive mode; an invalid entry causes a
display error prompt that requires operator action.

Pressing the ¢, key while in subfunction, numeric entry inactive mode, reverts the front panel
display to the function select mode and causes any valid selections to be entered into the receiver.

25165 MENU Keys - These four software-controlled keys enable the operator to select the
appropriate menu, as indicated adjacent to each key on the LCD display, to alow the desired function(s) to be
performed. MENU keys perform no actua device actions, and will not cause any receiver parameters to be
changed.

25.1.6.6 FUNCTION Keys - The six software-controlled FUNCTION keys alow the receiver to be
controlled by the operator. Functions available from any displayed menu are shown on the LCD display above
the appropriate FUNCTION keys, where more than six functions are available, one of the keys is |abeled
more and allows access to additional functions.

Understanding the operation of the software-controlled FUNCTION keys requires two basic
definitions related to the front pandl display:

@ Function - As discussed in this manud, a function refers to an operation
indicated on the front pand display above one of the horizontal FUNCTION
keys, for example, frq (frequency), ibw (IF bandwidth), etc.

2 Subfunction - As discussed in this manual, a subfunction refers to an operation
contained within a function, as indicated on the front panel display above one
of the horizont FUNCTION keys after the desired function has been
selected. For example, pressing the ibw (IF bandwidth) key causes the display
to indicate the six available bandwidths, one above esch FUNCTION key.
Selecting one of the bandwidths by pressing the appropriate key is therefore a
subfunction action.
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FUNCTION keys may have an immediate action, wherein they toggle a function which is a
simple "ON-OFF" sdlection. They may also select a new group of subfunction keys (as described in the note
above for ibw sdection). Finaly, FUNCTION keys for parameters which are not currently displayed access
an operator prompt on the function key line.

When a FUNCTION key is pressed, the corresponding display readout of the selected
function changes to uppercase letters, and is bracketed on either side by a black rectangle.

2517 LCD DISPLAY - The4.5" X 1.5" backlit LCD display provides visud indication of the status
of al receiver functions, labels for the MENU and FUNCTION keys, and operator prompts or error
messages. The following paragraphs describe the cursors used with the display. For detailed descriptions of
other displayed information refer to the appropriate section of the Front Panel Unit Operator's Manual.

25171 Display Cursors

Three types of display cursors are used on the LCD display: active parameter cursor, tuning
resolution cursor, and numeric entry cursor. The active parameter cursor is used in conjunction with either of
the other two cursors; however, the tuning resolution and numeric entry cursors are never active at the same
time.

2517.11 Active Parameter

The active parameter cursor consists of a solid box on each end of the currently active
parameter; that is, the parameter selected by a FUNCTION key for immediate control or alteration. This
cursor is accompanied by a change to upper case letters of the parameter name, and is present any time the
parameter is active in either the numeric or non-numeric mode.

251712 Tuning Resolution Cursor

The tuning resolution cursor indicates the current tuning resolution for a frequency parameter.
It congists of a blinking underline beneath the most significant digit of the tuning rate. This cursor is present any
time the tuning whesel is active (refer to paragraph 2.5.1.5 for a description of tuning wheel operation).

25.1.7.1.3 Numeric Entry Cursor

The numeric entry cursor highlights the current active numeric entry field by causing a solid
block to blink over the last entered numeric character. This cursor is only present when the display is in the
active numeric entry mode.

2.5.2 MENU DISPLAYS

The WJ-8700 front panel LCD display uses a data display technique which is best described as
a system of nested menus. That is, the opening menu leads the operator to a series of functional menus, each
of which allows access to various functions and subfunctions. The following paragraphs describe the opening
menu and the means of accomplishing equipment start-up and device select. Detailed front panel operations
are described in the Front Panel Unit Operator's Manual.
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2521 Menu Flow Diagrams

Figure 28 is a menu flow diagram which shows the pattern of nested menus utilized by the
WJ-8700 front panel disday. Refer to the Front Panel Unit Operator's Manua for detailed descriptions of all
menus and functions.

As shown in Figure 2-8, access to a particular function requires that the operator select the
appropriate menu, using the MENU keys arranged vertically on the left side of the LCD display. This, in turn,
causes the desired function to appear above one of the FUNCTION keys, which are arranged horizontally just
below the LCD display. Subsequent selection of a FUNCTION key either toggles the desired parameter or
causes the applicable subfunction(s) to appear on the display above the horizonta keys.

NOTE

Subfunctions are NOT identified on the Menu Flow
Diagram.

Since there are more than four menus and six functions available, one of the MENU and/or
FUNCTION keys may be labeled more. Pressing the more key alows access to additional menus, functions,
and subfunctions, as appropriate.

253 INITIAL SETUP
2531 Power-Up - Initial power-up of the WJ-8700 is accomplished as follows:
1 Energize the WJ-8700 Receiver by moving the PWR switch to the On (up)
position.
2. If LCD display backlighting is desired, move the LIGHT switch to the On (up)
position.
2532 DEVICE SELECT Menu - The initid or opening menu which appears a power-up is the

DEVICE SELECT menu. This menu alows the operator to select which of the two installed receivers is
being controlled. When multiple WJ-8700 receivers are networked together on the WJ NET bus, the DEVICE
SELECT menu alows selection of both local and external frames and devices. Refer to Section | of the
Front Panel Unit Operator's Manual for details concerning front panel control of external devices.

From the DEVICE SELECT menu, the operator may aso enter the Front Panel Configuration

(fp cfg) or Control (contrl) menus. The latter provide access to al other menus on the WJ-8700, as described
in the Front Panel Unit Operator's Manual.
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25321 L ocal Device Selection - To select aloca device, perform the following steps:

1 From the DEVICE SELECT menu, pressthe device FUNCTION key. The
"device" readout on the display will change to al capita letters, and the word
"DEVICE" will be bracketed. Subfunction labels rcvl and rcv2, which
represent receivers A and B in the local frame, will appear above the two left-
most FUNCTION keys.

NOTE

If only one receiver is ingdled in the frame, attempting to
select the other receiver will result in a "DEVICE NOT
RECOGNIZED" error message on the display.

2. Press rcvl or rcv2 to select the desired receiver. The "DEVICE" readout on
the display will change to reflect the number (1 or 2) of the device selected.

3. Press the enter key (¢,). The display will return to the DEVICE SELECT
menu, with the selected device indicated on the menu.

254 LOCAL OPERATION

Operation of the selected receiver in the WJ-8700 is accomplished through use of the
remaining menus, al of which are accessed from the DEVICE SELECT menu by pressing the MENU key
labeled contrl.

To begin manual receiver operation, press the contrl key; the display will switch to the
MANUAL menu. Refer to the appropriate section of the Front Panel Unit Operator's Manual for detailed
instructions on front panel operations.

255 RECEIVER CAPABILITIES

The WJ-8700 Dud VLF/HF Receiver is a 5 kHz to 32 MHz receiver designed for signa
collection and anadlysis. It may be operated from the built-in Front Panel, or by means of an optionad Remote
Control Interface. Regardless of the means of control, however, the basic functions of the receiver are the
same.

The WJ-8700 has three basic operational modes. Manud, Sweep and Step. These operational
modes may be selected and controlled by either the Front Panel or via the optional Remote Control Interface.
When an operational mode is changed, the receiver will initialize that mode and move to its active state.

Manual mode provides the operator with the capability to adjust receiver operating parameters
directly from the Front Panel (or from a controller if the Remote Control Option is installed), and is basicaly
designed for manually-controlled set-on operation. Sweep is contiguous swept coverage from a start frequency
to a stop frequency, using a predetermined frequency increment size, and includes Lockout operation to ignore
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frequencies of no interest. Step allow sequencing thru discrete, pre-programmed memory channels. Both
Sweep and Step are automatic modes of operation.

In Sweep or Step operation the receiver is searching specified areas of the RF spectrum for
signal activity. The action taken when a signd is acquired is based on the settings of internal dwell timers and
control registers. These dwell timer and register settings are entered via the Front Panel as function and
subfunction commands, or may be entered via the optional Remote Control Interface. The settings provide a
means for defining how a signa will be handled after it is received. Some of the Sweep and Step operations
which may be specified by means of these settings are "hold on signd,” "queue signas,” "report only new
signas,” "suspend on end of sweep," etc.

The following paragraphs provide more information on the three WJ-8700 modes of operation.
In the interest of clarity, no reference is made in this section to the remote control commands used to implement
the various functions via the optional Remote Control Interface. The user is referred to the Remote Operation
section of this manual (paragraph 2.6) for details regarding the remote commands used to control the WJ-
8700. Note that the Remote Operations section only applies to WJ-8700 receivers with a Remote Control
Option ingtalled.

2551 MANUAL (Fixed Tuned) Mode

The Manual mode is non-automatic, and allows the receiver to be set to a specified fixed set of
parameters. The parameters may be entered either individually or as a group, or they may be executed from a
memory channdl. While in this operational mode, the receiver is capable of generating an interrupt to the Front
Panel or controller indicating signa acquisition, signal loss, or both.

In the Manual mode of operation, parameters such as frequency, |F bandwidth, detection mode,
COR threshold, video bandwidth, AGC, AFC, gain, and others can be controlled either locally (via the Front
Panel), or remotely (via a controller) if the Remote Control Option isinstaled. The Manua mode alows use of
the receiver for signa analysis, and in this mode of operation the receiver will return signa strength, COR
status, and signal frequency offset values.

25511 Setting the Tuned Frequency

Tuned frequency control of the WJ8700 controls al hardware portions of the receiver
necessary to convert the desired input frequency to a detectable signa at the second IF of 455 kHz. If AFC
operation is enabled, the receiver automaticaly adjusts this parameter to fine-tune the signal. An externa
controller may query the WJ-8700 for the current tuned frequency.

The frequency range is from 5 kHz to 32 MHz, with a tuning resolution of 10 Hz. The actua
tuning resolution is based on the selected tuning speed. When the receiver isin dow tuning speed the receiver
resolution is 10 Hz, while in fast tuning speed the resolution is 25 Hz (rounded off). Regardless of the selected
tuning speed, however, the remote control communications format includes 10 Hz resolution.
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25512 Selecting the Detection Mode

The detection mode selection allows the operator to decide by which of the detectors the IF
information is to be processed. The basic receiver supports AM, FM, CW, LSB and USB detection modes, and
with the proper bandwidth filters installed 1SB mode is also available. Selecting a detection mode causes the
receiver firmware to connect the desired detector to the receiver audio and video outputs. Since the receiver
firmware does not alow AFC operation in CW, LSB, USB, or ISB detection modes, AFC is disabled in these
modes. AFC can be enabled in the AM and FM detection modes.

In the USB, LSB and I1SB detection modes, the receiver firmware will make specia
adjustments related to the bandwidth selection and location of the signa in the passhand. Refer to paragraph
2.5.5.1.6 for details of this operation.

25513 Gain Control

The receiver supports AGC or manual attenuation for output level control. The operator may
select AGC operation on or AGC operation off. When AGC operation is off, gain control of the receiver may
be set from maximum (zero attenuation) to minimum (110 dB attenuation) in approximately 1 dB increments.
An additiona control function is available to set attenuation for the right channel only in 1SB detection mode,
when this mode is installed.

AGC operation in the WJ-8700 is hardware controlled, and is unaffected by detection mode.
Two "on" modes of AGC operation are available in the WJ-8700: normal AGC, and hang AGC. In the normal
mode, AGC immediately decays on loss of signal at the selected decay rate. The four available decay rates
range from "dow" to "very fast." In the hang AGC mode, a sudden loss of signd at a rate greater than
20 dB/second causes the AGC to "hang" at its last level for a period of time, before beginning to decay at the
selected decay rate.  This mode is most useful when monitoring voice transmission, since it holds the gain
constant on pauses between words.

25514 COR Operation

The WJ8700 provides a COR output on the AUX connector, and a signal via the optiona
Remote Interface (if installed), indicating the absence or presence of asignal. The AUDIO output may aso be
muted based on this operation. These outputs are based on the level of received signa and the selected COR
threshold. When a signa is above the selected COR threshold, the outputs indicate signal presence. After the
signal falls below the selected COR threshold for a specified length of time, the signal absence is indicated via
the Remote Interface. The COR output on the AUX connector is then delayed by another user-specified timer
before indicating signal absence.

The COR threshold is specified in dB above the theoretical noise floor for the selected IF

bandwidth. The range of the COR threshold is from 0 to 99 dB. Setting the COR to -1 dB turns the COR off;
i.e., causes the COR to continually indicate signa absence.
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25515 AFC Operation

The WJ-8700 has built-in AFC firmware that tunes the receiver based on the DC level at the
FM discriminator. The AFC operation may be turned on or off but is only operationa in the AM and FM
detection modes. When the AFC operation is enabled it becomes active and retunes the receiver when a signal
exceeds COR threshold, the AM detector detects energy, and the FM discriminator indicates that the signal is
more than +10% of the selected |F bandwidth off center frequency. Aslong as the signd is off frequency, the
receiver continues to retune it. When the signa drops below COR threshold, the AFC process stops and the
receiver remains at the last automatically-tuned frequency.

255.1.6 | F Bandwidth Selection

The IF bandwidth control alows selection of one of the 6 possible IF filters in the receiver, or
the IF bypass position. Selection of an IF bandwidth causes the receiver firmware to automatically select the
necessary gain, post IF filtering, and discriminator paths for the desired filter. If the video filter mode is set to
automatic (default), the receiver will aso automatically select the correct video filter for the current IF filter.

The WJ-8700 incorporates two unique characteristics with regard to filter selection. Fird,
when the detection mode is USB or LSB, the receiver automatically selects a predefined filter and adjusts the
IF so as to center the signa envelope in the filter, rather than to have the envelope above (USB) or below
(LSB) the center of the IF filter, as would be the case if a signa was precisely tuned and the IF precisdly
centered on the filter. Second, in I1SB detection mode the receiver automatically selects the matched 1SB
filters, each of which is designed to pass a signa envelope either above or below the tuned freguency.
Therefore, attempting to change IF bandwidths in USB, LSB or 1SB will have no effect.

25517 Video Bandwidth Selection

The video bandwidth may be sdlected automatically when IF bandwidth is selected, or may be
selected separately. In automatic video bandwidth selection, the correct video bandwidth is selected when the
IF bandwidth is selected. For AM and FM detection modes, the video bandwidth is equa to one-half the
bandwidth of the selected IF filter. In USB, LSB and ISB detection modes, the video bandwidth is
approximately equal to the bandwidth of the selected IF filter.

25518 BFO Tuning

The receiver contains a tunable variable oscillator (BFO) which mixes the final IF to baseband.
Its range is +9.999 kHz in 1 Hz steps. The specified frequency is an offset from the 455 kHz IF. The BFO
can only be manually tuned in CW detection mode.

255.2 Sweep M ode

The Sweep mode is an automatic mode of operation that provides the capability to search
preferred portions of the RF spectrum for signa activity. The WJ8700 uses specified start and stop
frequencies and specified sweep increments for sweeping. The sweep can be set to increment from start
frequency to stop frequency or decrement from stop frequency to start frequency. The sweep is ended and
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started over when the next tuned frequency is greater than the stop frequency if incrementing, or less than the
start frequency if decrementing. Generdly, the start frequency should be less than the stop frequency. If the
start frequency is greater than the stop frequency the sweep will consist of one point. Sweep setups are
entered and initialized by selecting one of two sweep operations. Sweep Immediate or Sweep Memory. These
sweep operations are described below:

Sweep Immediate - This operation automatically places the receiver in sweep mode.
When the Sweep Immediate mode of operation is selected,
sweep parameters for a single sweep sector may be entered such
as start frequency, stop frequency, sweep direction, etc. The
receiver will commence using the selected values at the beginning
of the next sweep. Other recelver parameters such as
bandwidth, COR threshold, detection mode, etc., may also be
selected a any time and are effective immediately when
selected.

Sweep Memory - This operation alows for selecting up to ten sweep sectors using
parameters contained in preprogrammed memory channels.
When this operation is selected, a sector list is used for entering
memory channel(s) which contain the desired sweep sector
parameters. Up to ten out of 100 WJ-8700 memory channels
may be entered on the sector liss. When initiated, the first
memory channel on the sector list is swept, then the second
channel is fetched and swept. When the last sweep of the sector
list has been completed, the process starts over.

Sweep parameters may be entered and/or changed while the WJ-8700 is actively sweeping
either by single parameter inputs or by loading the sweep buffer from memory. This dlows for optimizing the
sweep without stopping, storing memory, o restarting. The parameter changes remain in the active sweep until
the sweep buffer is reloaded. If the active sweep is using parameters from a memory channel, any parameter
changes must be made and stored in the memory channel for the changes to be permanent.

25521 L ockout

Parts of the RF spectrum may be locked out from the sweep operation by use of the Lockout
function. The areato be locked out is defined with alockout channel number, a start-of -lockout frequency, and
a stop-of-lockout frequency. The start-of-lockout frequency must be less than the stop-of-lockout frequency
for the lockout to be accepted. The lockout information is stored in a selected lockout memory channel. The
operator may then reference this data by the channel number under which it was stored. The W.J-8700 must be
in the Manual mode or in the Suspend state of Sweep or Step modes before lockout data can be entered. The
WJ-8700 memory can contain up to 200 lockout bands.

2553 Step Mode
The Step mode is an automatic mode of operation that allows the WJ-8700 to step through

selected frequencies of the RF spectrum by use of preprogrammed memory channels. Each memory channel
contains al of the parameters required for a complete receiver setup. A step channel list is used to enter up to
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twenty entries into the step operation. The entries may be discrete channel numbers or sets, each including a
start and stop step channel number. Changes may be made to the parameters of a stored memory channel

while the Step mode is active. After the changes are made and stored the new parameters will be used on the
next pass of the modified memory channel. A memory channel can aso be removed entirely from the step
channd list while the Step mode is active, and may be reinstalled at any time.

2554 Suspend Function

The Sweep and Step modes of operation may be placed in a suspended state.  When the
operation is suspended the WJ-8700 moves to a Sweep/Manua or Step/Manual type of operation. From the
suspended operation, manual commands may be issued alowing a signd that was found in the automatic mode
to be andyzed. The WJ8700 enters the suspended state by either of two methods, manually by remote
command (SUS) or automaticaly by control of the Suspend Action Control (SAC) register. Six different
automatic suspend actions may be set in the SAC register with the SAC command. These are: suspend on end
of sweep, suspend on end of sweep sequence, suspend on end of step sequence, suspend on full queue, suspend
on reported signa acquisition, and suspend on full sweep/step data (SSD) buffer. Once the WJ-8700 has
entered the suspended state, it can only be exited by enabling the operation (ENA command) or by changing the
mode of operation. Returning to the active mode of operation from the suspended state causes the operation
(Sweep or Step) to continue with the next successive point as though the suspend state had never taken place.

2555 Dwell Timers

The WJ-8700 provides three dwell timers that can be used to further control Sweep and Step
operations. The dwell timers are Pre Dwell, Signal Dwell, and Post Loss Dwell. The use of these dwell timers
makes available operations such as queue, signa hold, synchronous search, and wait for response. The dwell
timers, which are active in both Sweep and Step modes, are further explained in the following paragraphs.

25551 Pre Dwell Timer

The Pre Dwel Timer defines how long the WJ-8700 initidly waits on a sweep or step
frequency for signal activity. The Pre Dwell Timer can be set for up to 996 ms, in 4 msincrements, or it can be
st toinfinity. A pre dwell of O implies that the receiver will perform a minimum dwell before moving on to the
next frequency. Any time greater than O indicates the time in ms that the receiver will wait on that frequency
for asignal. With infinity selected the receiver will dwell on a frequency until a signd is encountered or an
advance command is issued. As soon as a signal over the COR threshold is encountered, the WJ-8700 moves
to Signal Swell operation.

25552 Signal Dwell Timer

The Signd Dwel Timer defines how long the WJ-8700 stays tuned to an active frequency.
The range of the timer can be set from 0 to 600 seconds in 1 second intervals, or it can be set to infinity. The
Signal Dwell Timer is initiaized upon entry from Pre Dwell. The receiver exits Signal Dwell when either the
timer expires or the encountered signal drops below COR threshold. If the timer expires, the receiver tunes to
the next frequency. If the signal islogt, the receiver moves to Post Loss Dwell operation. The timer continues
on entry from Post Loss Dwell. With the Signal Dwell Timer set to infinity, the WJ-8700 will stay in Signd
Dwell until the signal islost. Thistimer cumulative for each frequency point in the Sweep and Step modes.
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25553 Post L oss Dwell Timer

Post Loss Dwell operation is entered from Signa Dwell upon loss of signal. The Post Loss
Dwell Timer specifies how long the WJ-8700 waits for the return of a lost signa before tuning to a new
frequency. The timer can be set from O to 60 seconds or can be set to infinity. When this timer expires, the
receiver automatically tunes to the next frequency. If a signd is reacquired while in Post Loss Dwell, the
receiver returns to Signa Dwell operation. With the Signal Dwell and Post Loss Dwell timers set to infinity, the
WJ-8700 will move to a new frequency only when commanded to do so by Front Panel or remote control
command. Thistimer isinitialized each time the Post Loss Dwell period is entered.

2556 Sweep/Step Data Output Function

The sweep/step data output (SSD) function provides a means of collecting data containing
LOG display levels (the levels of signasin dB above the theoretical noise floor of the selected IF bandwidth)
and storing the data in a buffer while the receiver is actively sweeping or stepping. The data can then be
retreived over the remote interface for use by a panoramic (PAN) display or any application that requires a
prompt method of collecting LOG display levels while the receiver is sweeping or stepping.

When the SSD function is enabled, the LOG display level at each sweep or step frequency
increment is recorded in the SSD buffer. The buffer is capable of storing up to 100 LOG display levels points
before overflowing. If desired, the data stored in the SSD buffer can be compressed to reduce the chances of
SSD buffer overflow. Instead of storing a leve for every sweep increment point, the CMP command can be
used to force the receiver to store LOG display data only after a specific number of increment points have
occured. This sweep compression increment number can be any value from 1 to 255 increment points. A peak
or average data collection type is also selected with the CMP command. Selecting the peak data collection
type means that only the sweep increment that has the highest signal strength within its sweep compression
increment is recorded in the SSD buffer. Selecting the average data collection type means that the signals at
each sweep increment within a sweep compression increment are averaged. Then, the average of al LOG
display levels within the sweep is ascertained and recorded in the SSD buffer. For example, if a sweep
sequence has five increment points and the levels are 60 dB, 70 dB, 80 dB, 90 dB, and 100 dB, the average of
the five pointsis 80 dB. Only the 80 dB leve isrecorded in the SSD buffer for that sweep sequence.

By enabling bit 5 in the Suspend Action Control (SAC 32) register (see paragraph 2.5.5.4),
the receiver can be automatically set to the suspended state when the SSD buffer becomes full. By enabling
bits9 or 10 in the Receiver Status Enable Register (RSE 9 or RSE 10), a service request can aso be
automatically asserted when the buffer becomes 75% or 100% full, respectively. (See paragraph 2.6.3.4).

The SSD function is enabled or disabled with the SSO command. When enabled, the operator

may make the selection of retreiving data during the sweep immediate mode or al channelsin the sweep sector
mode, or, from a single channel during the sweep sector mode.
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Collected LOG display data is retreived from the SSD buffer with the SSD? query. The
response to the query provides an indication of whether the SSD buffer contains good data or has overflowed,
and then strings of SSD data. Each string begins with either an R indicating that the following data is from the
start of the sweep sequence or an S indicating that the data is from the start of the step sequence. The next
part of the step string (if preceded with an S) is LOG display data or the next part of a sweep string (if
preceded with an R) indicates if the following data is sweep immediate or sweep sector data. The remaining
data part of either type of string contains 1 to 99 LOG display data points. The responding numbers indicate
the level of the signd (in dB) above the theoretical noise floor of the selected IF bandwidth for each point in the
sweep or step sequence. A 00 response in this part of the string indicates that the point is locked out (either a
locked out sweep increment or an idle channel). The following are examples of responses to the SSD? query.

START
Goop SWEEP SWEEP LOCKED OUT
FROM A SWEEP pATA DPATAIMMEDIATENCREMENTS
IMMEDIATE OR
ALL SECTORS
OPERATION SSD 0,R,00, 370,22,34,00,00128
LOG DlSIPLAY LEVELS
START
GOOD SWEEP SWEEP
FROM A SWEEP DATA DATA SECTOR #1

INDIVIDUAL
SECTOR \
OPERATION SSD 0,R,01, %0122,34,40,60128

LOG DISPLAY LEVELS

START
coop SWEEP IDLE
DATA DATA CHANNELS
FROM A STEP \

OPERATION SSD 05,2'0132,34,00,00140

LOG DISPLAY LEVELS

START START
SWEEPSS;?FE)PR STEP IDLE
GOOD paTA DATA CHANNEL

SWEEP AND STEP

#1
FROM COMBINED DATA L / l i
OPERATIONS

SSD O,R,Ol,|22,34,20,28 S,3|0,28,00,42 |

[

95-787
LOG DISPLAY LEVELS
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When the SSD? query is issued, the SSD buffer is cleared. To reduce the chances of buffer
overflow during an SSD function, it is recommended that the SSD buffer be cleared on every reinitiaization of
the sweep or step modes.

2.6 REMOTE OPERATION

26.1 GENERAL

All WJ-8700 remote operations can be controlled by remote commands transferred over an
interface bus. Two remote interface options are available for controlling the operation of the WJ-8700:
WJ-8700/488 Remote Control Interface for |EEE-488 control, and WJ-8700/232 Remote Control Interface for
RS-232C control. Moreover, either of these two options aso includes the WJ NET control bus, which
essentialy provides control of externa receivers via a RS-485 seriad interface from alocd front panel. This
interface can also be used with an external RS-485 controller. Appendix B provides an overview of |EEE-488
remote operation. RS-232C will be covered in a future appendix.

The ASCII mnemonic structure for controlling the operation of the receiver is the same when
using any of the three interfaces, and the protocol for al three interfaces is modeled after the |IEEE-488.2
interface protocol standard. Because of the nature of these interfaces, there are some differences in the way
data is handled over each one. Refer to the appropriate appendices for details concerning |EEE-488 and
RS-232C interfaces.

The WJ-8700 implements a "speak when spoken to" ASCII mnemonic structure on all
interfaces. The unit will only provide a response to query messages. Commands are assumed to be accepted
unless an error is generated. On al interfaces the unit supports user selection of the asynchronous generation
of service requests (SRQ). The actual implementation of the service request is based on the interface.

The following paragraphs provide general information for controlling the operation of the

WJ-8700, and apply to al interfaces. As noted above, Appendix B describes the characteristics of the
|EEE-488 interface, while the RS-232C interface will be covered in afuture appendix.

26.1.1 Har dwar e Configur ation

Either verson of the Remote Interface Option circuit card A3 (IEEE-488 or RS-232C)
contains two DIP switches, A3S1 and A3S2, which are used to set hardware configuration parameters.
Table 2-2 ligts the various switch functions and the settings available. Figure 2-9 illustrates the location of the
switches, which are accessible when the WJ-8700 top cover is removed.
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Table 2-2. Remote Interface Card DIP Switch Setting

Switch Section Function Setting
A3Sl-1 Frame address sel ection (488/232) Note 1
A3S1-2 Frame address sel ection (488/232) Note 1
A3S1-3 Frame address sel ection (488/232) Note 1
A3S1-4 Frame address sel ection (488/232) Note 1
A3S1-5 Frame address sel ection (488/232) Note 1
A3S1-6 Serial Interface Baud Rate Select Note 2
A3S1-7 Serial Interface Baud Rate Select Note 2
A3S1-8 Serial Interface Baud Rate Select Note2, 3
A3S2-1 Frame address selection (NET) Note 4
A3S2-2 Frame address selection (NET) Note 4
A3S2-3 Frame address selection (NET) Note 4
A32-4 Frame address selection (NET) Note 4
A3S2-5 Frame address selection (NET) Note 4
A3S2-6 Front Panel baud rate select Note 5
A3S2-7 Front Panel baud rate select Note 5
A3S2-8 Host/Frame Address sel ect Note 6

NOTES:

1. Refer to Appendix B (IEEE-488) or Appendix G (RS-232) for frame address settings.

2. Only applicable to RS 232 interface. Sets the RS-232 Interface baud rate. The available baud rates are 300,
600, 1200, 2400, 4800, 7200, 9600 and 19200. Both single-drop and multi-drop interface modes support
baud rate selection. Baud rate selection should only be altered with unit turned off. Factory default setting is
9600 baud. Available settings are:

A3S1-8 A3S1-7 A3S1-6 Baud Rate

0 0 0 300

0 0 1 600

0 1 0 1200

0 1 1 2400

1 0 0 4800

1 0 1 7200

1 1 0 9600

1 1 1 19200

3. Factory default setting is O (Buffer 1/0). May be reconfigured in the field if required. Only applicable to
|EEE-488.

4. Refer to paragraph 2.6.8.3 (WJNET) for frame address settings.

5.  Setsthe baud rate between the Front Panel and the Remote Interface card. Available settings are:

A3R-7 A3R-6 Baud Rate
0 0 1200
0 1 2400
1 0 9600 (factory default)
1 1 19200

6. Selects the method of defining the host/frame address for the Remote Interface Card. If set to O, the
host/frame addresses for 488/232 and NET default to the settings of A3S1-1 through A3S1-5 and A3S2-1
through A3S2-5, respectively. If set to 1, the host/frame address may be set via the Front Panel. The
factory default setting is 1 for units with a Front Panel. Refer to the Front Panel Unit Operator's Manual
for information regarding frame address selection.
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2.6.1.2 Command M essage For mat

Command messages are exclusively ASCII-encoded data, and command headers consist of
three-character mnemonics. "Common" commands are prefixed with the "*" character, while &l queries are
suffixed with the "?* character. Multiple commands which are sent to the WJ-8700 must be separated with a
semicolon (;) character, and multiple arguments of a single command must be delimited with commas. Numeric
arguments that are used with commands are accepted in a "forgiving" numerical representation form.

Messages may be terminated by the use of any of the following combinations of characters:

CR,LF

LF

CR, LF/EQI

CR/EOI

LF/EQI

EQI (on the last byte of the message)

Ok wNE

Note that CR is essentialy ignored, and termination is confirmed on the receipt of a LF and/or
EQOI. The EQI isonly vaid for the IEEE-488 interface.

26121 M essage Processing

When the WJ-8700 receives a message, it is stored in the input buffer until a valid message
termination isreceived. Then, the message is parsed and executed. Message processing is done in the order of
command receipt. This means that the software must complete each command in the input buffer before
proceeding to the next.

The command message format is checked for validity as the message is parsed and executed.
If the command message fails to meet the restrictions of the command message format, then an error is
generated in the event status register and the rest of the message is not processed.

26.1.2.2 Query Response Format

A fixed field format is used for query responses. Query responses begin with the mnemonicin
upper-case characters, followed by a numeric argument. Query responses separate the first argument from the
mnemonic by a space. Numeric arguments are represented by the least number of digits possible, while still
representing the entire range of the vaue. If a negative value is alowed for the argument, a sign is aways
given. Single queries that require multiple arguments are delimited by commas. Responses which are multiple
command queries are linked together in a series in the output buffer and delimited by a semicolon. All output
message terminations consist of a CR (carriage return) and a LF (line feed) with an EOI sequence. The EOI
sequence is only present on the |EEE-488 interface.
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26.1.3 Details on Numeric Data Repr esentation

Numeric arguments that are used with commands are accepted in a forgiving numeric
representation. This implies that the unit is aforgiving listener. All data output from the unit isin a fixed field,
precise format.

Specific details on numeric representation used in this document are given below.
nrf - forgiving numeric representation
The nrf data ement is composed of the sequentia fields listed below. All
fields are optiona with one restriction: at least one digit must be present within
the active data element.
1 Plus (+) or minus (-) Sgn.
2. Any number of digits, up to eight.
3. Decimal point.
4, Any number of digits, up to eight.

5. Uppercase or lower case "E,e' followed by an optiona sign and at
least one digit but no more than two digits.

This data structure defines al of the numeric data input. If the unit receives a nrf of a
precision greater than it can handle, it will round the number rather than truncating it. When rounding, the unit
ignores the sign of the number and rounds up on values greater than or equa than one half. It rounds down on
values less than one half.

nrl-  numeric response data - integers
Numeric response data format is composed of an optiond sign, followed by
any number of digits. The decima point is implicitly defined to follow the last
digit and is not present in the data el ement.

nr2-  nr2 numeric response data is composed of an optiona sign field, followed by

any number of digits, a decima point, and any number of digits. As implied,
there must be at least one digit on either side of the decimal point.

26.14 Handling of Communications Errors

The WJ-8700 implements three types of communications errors. command errors, execution
errors, and query errors. A command error indicates that the unit could not interpret the mnemonic in the input
buffer. An execution error indicates when the data sent with the mnemonic is outside the range or not in
acceptable format. A query error is generated when the output buffer overflows or its contents are discarded.
The contents of the output buffer are discarded when a terminated query is sent to the unit before the data from
the previous query has been returned. Any command or execution error detected in the input buffer stops
further processing of datain the input buffer and causes any remaining data to be ignored.
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Any of these types of errors generates an SRQ if enabled. The actual cause of the error may

be determined by reading the contents of the Event Status Bit Register. See paragraph 2.6.4 for details on
WJ-8700 status reporting and reading the contents of status registers.

2.6.2 WJ-8700 DEVICE MESSAGES

Device messages are commands that affect the operational parameters of the receiver. These
commands can be divided into the following operationa subcategories.

Genera Device Messages

Signal Readings Messages

Sweep and Step Modes Setup Parameters M essages
Operation Control Messages

Memory Operation Messages

Sweep Lockout Messages

Signal Queue Messages

The following paragraphs provide further details on the WJ-8700 device messages in the above
categories.

26.2.1 General Device M essages

The WJ-8700 general device messages listed in Table 2-3 are vaid when the unit isin Manud,
Sweep, Sweep Suspended, Step, or Step Suspended modes of operation.
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Table 2-3. General Device M essages

Command Response Description
IDM nrf Set receiver manual idle mode.
0 = Idle off; thisis norma operation.
1= Idle on; upon being placed in this state norma receiver
operations halt without change and the IDM flag is set. The
following processes are aborted: AFC, COR, and sweep
immediate operation. The COR status output line and status
bit become inactive. The unit no longer reacts to RF signal
stimuli. While in step or sweep mode, if amemory channel is
encountered with the IDM flag set, the memory channel is
skipped.
IDM? IDM nrl Request idle mode status.
Reset: IDM 0
Default: IDM 0
Example. IDM 1
FRQ nrf Set frequency of receiver in MHz. (00.00000-32.00000)
Resolution is dependent on the tuning speed (TSP) selection. In
the dow tuning speed (TSP1) the tuning resolution is 10 Hz.
While in the fast tuning speed (TSP2) the tuning resolution is
25 Hz (rounded off). The frequency data is unaltered.
FRQ? FRQ nr2 Request current frequency of operation.
Reset: FRQ 15.00000
Default: FRQ 15.00000
Example: FRQ 11.99999
FRG? FRG nr2,nr2 Request the lower and upper frequency limits of the unit in MHz.
Example: FRG 00.00000, 32.00000
TSP nrf
TSP nrf Select manua tuning speed choices. This allows sdection of
manual resolution tuning speed. This command has no affect on
sweep or step operation. The unit uses fast tuning when in
Sweep or Step operation. In TSP2, the receiver rounds the
frequency value to the nearest 50 Hz, 0 to 20 Hz is rounded to O
and 30 to 50 Hz is rounded to 50 Hz.
1 = Slow tuning speed, 10 Hz resolution.
2 = Fast tuning speed, 50 Hz resolution.
TSP? TSP nrl Request current tuning speed choice.

Reset: TSP 1
Default: TSP 1
Example: TSP 2
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Table 2-3. General Device M essages (Continued)

Command

Response

Description

DET nrf

DET?

DET nrl

Set detection mode. ISB is only available when the two 2.9 kHz
IF bandwidth filters are installed.

1=AM

2=FM

3=CW

4 = Not Used

5=USB

6=LSB

7=1SB

8 = Not Used

Request current detection mode.
Reset: DET 1

Default: DET 1

Example: DET 3

AGC nrf

AGC?

AGC nrl

Select status of gain control.
0 = Manua gain control
1=Norma AGC on
2=Hang AGC on

Request current gain control status.
Reset: AGC 1

Default: AGC 1

Example AGC 0

AGT nrf

AGT?

AGT nrl

Select AGC release timer.
3 very fast

2 fast

1 medium

0 dow

Request current AGC release timer.
Reset: AGT 2

Default: AGT 2

Example. AGT 0

ATN nrf

ATN?

ATN nr1

Set receiver attenuation 0-110 dB.
In 1SB detection mode, ATN sets |eft channd attenuation.

Reguest current receiver attenuation value.
Reset: ATN 000

Default: ATN 000

Example. ATN 110
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Table 2-3. General Device M essages (Continued)

Command Response Description

ATI nrf Set receiver right channel attenuation 0-110 dB. Effect only
occursin ISB detection mode.

ATI? ATI nrl Reguest current receiver right channel attenuation value.
Reset: ATN 000
Default: ATN 000
Example: ATN 110

LDG Load (ATN) receiver attenuation and (ATI) receiver independent
sideband attenuation from their current AGC attenuation val ues.

ATD Attenuation dump causes the unit to dump its AGC circuit. It has
no affect on the manual (ATN) value.

AFC nrf Select status of AFC operation. AFC operation is inhibited while
in USB, LSB or ISB detection modes.
0 = AFC off
1=AFCon

AFC? AFC nrl Request current AFC status. A query whilein USB, LSB, or ISB
yidds the sdected in condition and not the actual inhibited
condition.
Reset: AFCO
Default: AFCO
Example: AFC 1

BWS nrf Sdect IF bandwidth dot 01 to 15. Selection of invalid dots will
cause an execution error. Seven |F bandwidth dots reside in the
RF Converter card, and seven in the RF Option card. Sot
numbers are assigned in the recelver software, and may vary
from unit to unit. If sdecting an empty IF bandwidth dot, the
previous IF bandwidth remains active. Refer to Table 2-4 for IF
bandwidths and dots.

BWS? BWSnrl Request selected | F bandwidth dot.
Reset: BWS 1
Default: BWS 1
Example BWS5

BWA? BWA nrl Request active IF bandwidth dot. In al detection modes other

than USB, LSB and ISB, the response of BWA and BWS will be
the same dot.
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Table 2-3. General Device M essages (Continued)

Command Response Description
BWC nrf,nrf Select IF bandwidth size in MHz and its reference center
frequency with respect © the IF 455 kHz (+0 = 455 kHz is a a
center of the bandpass filter, +1 = 455 kHz is at the upper corner
of the bandpass filter, and -1 = 455 kHz is at the lower corner of
the bandpass filter). If requested IF bandwidth size is not present
an error is generated. |IF bandwidth range is from 00.00000 to
19.99999 MHz.
BWC? BWC nr2,nr1 Request active IF bandwidth size and its reference to the IF
455 kHz.
Examplee  BWC 00.00640, +0
BWC 00.00320, -1
BWC 00.00320, +1
BWL? BWL nr2nrlnr2, | Request list of IF bandwidths installed in the receiver. Thelist is
nri,nr2,nrlnr2, dot ordered. A zero in anr2 field indicates the absence of afilter
nrl,nr2,nrl,nr2 in that dot.
nrinr2,nrlnr2, Example:
nrl,nr2,nrl,nr2 BWL 00.00050, -1, 00.00050, +1, 00.00100, +0, 00.00200, +0,
nrlnr2,nrinr2 00.00250, +0, 00.00300, +0, 00.0160, +0, 00.00000, +0, 00.00000,
nrl,nr2,nrl,nr2 +0, 00.00000, +0, 00.00000, +0, 00.00000, +0O, 00.00000, +O,
nrinr2,nrl 00.00000, +0, 00.00000, +0
VBS nrf Sdlect video bandwidth dot 1-5.
VBS? VBSnrl Request active video bandwidth dot.
Reset: Based on video bandwidth configured for BWS 1.
Default:  Based on video bandwidth configured for BWS 1.
Examplee VBS?2
VBC nrf Sdect video bandwidth size in MHz. If requested size is not
present an error is generated.
VBC? VBC nr2 Request active video bandwidth szein MHz.
Example: VBC 00.00010
VBL? VBL nr2,nr2, Request list of Video bandwidth sizes in MHz ingdled in the
nr2,nr2,nr2 receiver. Thelist is dot ordered. A zero in afield indicates the

absence of afilter in that dot.

Example:
VBL 0000.0100,0000.0200,0000.0300,00.00400,00.00600

2-36




Courtesg of http://BlackRadios.terr
WJ-8700 DUAL VLF/HF RECEIVER I

X0.0I’Q
NSTALLATION AND OPERATION

Table 2-3. General Device M essages (Continued)

Command

Response

Description

VBM nrf

VBM?

VBM nrl

Set type of video bandwidth selection.

0 = Manud: dlows sdection by use of VBS or VBC
commands.

1 = Automatic: video bandwidth is chosen based on the IF

bandwidth. This relationship is established in Configuration

mode. The automatic selection is only made when the IF

bandwidth is selected.

Not Used.

Murte the video output.

2
3

Request current video bandwidth mode.
Reset: VBM 1

Default: VBM 1

Example: VBM 0

BFO nrf

BFO?

BFO nr2

Set BFO frequency in kHz from +9.999 to -9.999 in 1 Hz stepsin
CW mode only. When ISB option is ingdled, the range is
+8.500 kHz in 1 Hz steps.

Request current BFO frequency.
Reset: BFO +0.000

Default: BFO +0.000

Example: BFO -3.759

BFR?

BFR nr2,nr2

Request the lower and the upper BFO range in kHz. The BFO
range is +9.999 in CW mode only. When ISB option is ingtalled,
the range is +8.500 kHz in 1 Hz steps.

Reset: BFR -9.999, +9.999
Default: BFR -9.999, +9.999
Example: BFR -5.975, +5.975

PBT nrf

PBT?

PBT nrl

Set Pass band tuning on or off, 1 = on and 0 = off. Use the BFO
frequency to adjust the tuning filter. Range remains the same as
BFO.

Request current PBT status.
Reset: PBT O

Default: PBT O

Example: PBT 1

ARF nrf

Adjust the RF converter D/A. (This command is for factory
aignment use only.)

Range: 000 to 255
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Table 2-3. General Device M essages (Continued)

Command Response Description

ARF? ARF nrl Request the current setting of the RF Converter D/A.
Reset: ARF 000
Default: ARF 000
Example: ARF 100

COR nrf Set COR leve from O to 99 dB above theoretical noise floor. A
number of -1 sets COR to the off condition.

COR? COR nr1 Return current COR value. The number -01 is returned for COR
off.
Reset: COR +00
Default: COR +00
Example: COR -01

CLT nrf Set COR loss timer in msec. This timer specifies the amount of
time the signa must be below COR threshold after detection
before a signa loss is reported. Range is from 0 to 2000 ms in
20 ms increments. The COR status is driven as a result of this
timer.

CLT? CLT nr1 Request the value of the COR loss timer.
Reset: CLT 0000
Default: CLT 0000
Example: CLT 0020

COD nrf COR output delay timer. This timer establishes how long the
COR output signa is held active after the COR status changes
from sgnd to no signal. This timer starts after COR loss timer
(CLT) expires. The range of this timer isfrom 0 to 5 seconds in
1 second steps.

COD? COD nrl Request the current COR output delay timer value.
Reset: COD 0
Default: COD 0
Example: COD 4

SAO nrf Set the selected audio output on or off.
0 selected audio L off and R off
1 sdected audio L on and R off
2 sdected audio L off and R on
3 sdectedaudioL onand R on

SAO? SAOnrl Return the current SAO condition.

Reset: SAOO
Default: SAOO
Example SAO 1
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Table 2-3. General Device Messages (Continued)

Command Response Description

BAG nrf Set baseband automatic gain control on or off. This command is
only vaid when the WJ-8700/X OP2 option isinstalled.
0 = off
1=on

BAG? BAG nrl1 Request the current BAG status.  This command is only valid
when the WJ-8700/XOP2 option isingtalled.
Reset: BAG 1
Default: BAG 1
Examplee BAGO

BAT nrf Set baseband attenuation value. This command is only valid when
the WJ-8700/XOP1 or WJ8700/XOP2 option isingdled.
Range: 00to 90 dB

BAT? BAT nrl Request the BAT vaue. This command is only vaid when the
WJ-8700/XOP1 or WJ8700/XOP2 option isindalled.
Reset: BAT 00
Default: BAT 00
Example BAT 24

BOC nrf Set baseband output control to enable or disable the output. This
command is only vadid when the WJ8700/XOP1l option is
installed.
0 = disabled
1 =enabled

BOC? BOC nr1 Request the current BOC status.  This command is only valid

when the WJ-8700/XOP1 option isingtalled.

Reset: BOC 1
Default: BOC 1
Example: BOC O
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Table 2-4. |F Bandwidth Sets
FILTER BANDWIDTH SET
REF 796861-1 796861-2 796861-3 796861-4 796861-5 796861-6 796861-7 796861-8
peEsiG | (wasrooiewy) | (wasroorew2) | (wiszoorBw3) | (wis7ooisway | (waszoorsws) | (wiszoorswe) | (wasrooisw?) | (waeroorBwe)
455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz,
FL3 500 Hz BW 250 Hz BW 2.9kHz BW 2.9kHz BW 2.9kHz BW 2.9 kHz BW 2.9kHz BW 500 Hz BW
455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz,
FL4 1KkHz BW 500 Hz BW 250 Hz BW 100 Hz BW 250 Hz BW 500 Hz BW 1kHz BW 1KkHz BW
455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz,
FLS 2kHz BW 3.3kHz BW 500 Hz BW 250 Hz BW 500 Hz BW 2kHz BW 4kHz BW 2kHz BW
455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz,
FL6 4KkHz BW 5.5 kHz BW 5.5 kHz BW 500 Hz BW 2kHz BW 4kHz BW 8 kHz BW 3.3kHz BW
455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz,
FL7 8kHz BW 12 kHz BW 12 kHz BW 1KkHz BW 4KHz BW 8 kHz BW 16 kHz BW 4KHz BW
i . 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz, 455 kHz,
FL8 Not U Not Use 2.9kHz BW 2.9kHz BW 2.9kHz BW 2.9kHz BW 2.9kHz BW 8kHz BW

NOTE: Bandwidth filter are installed in the slots according to BW size not refernce designator. Therefore, the smallest bandwidth
would be installed into slot 1, the next smallest in slot 2, and so on.

26.2.2 Signal Readings M essages

The mnemonics in this message category are valid in Sweep, Step, or Manual modes of
operation. The numeric response field for any of these numbers is replaced with asterisks (*) if the responseis
invalid at the time of the reading. Causes for an an invaid reading may be an active sweep or step. The
commands in this message category arelisted in Table 2-5.

Table 2-5. Signal Readings M essages

Command

CST?

Response Description

CST nrl

Request the current COR status.

0 =COR is not exceeded

1= COR is exceeded

Example: CST 0

Request the FM Offset percentage of the selected |F bandwidth.
The range is from +100 to -100. A positive number indicates the
signal is greater than tuned frequency.

Examplee FMO +050

Examples FMO ****

Request current AM detector value in 2dB. This number will be
of little value while AGC is active. When AGC is inactive this
number is used to establish the amount of attenuation required to
place the signal in a linear portion of the detector. The range is
from -25 dB to +25 dB. The zero point represents the typical gain
st position.

Examplee AMD +10

Examples AMD ***

FMO? FMO nr1

AMD? AMD nrl
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Table 2-5. Signal Readings M essages (Continued)

Command

Response

Description

SPI7?

SPI nr1

Request the status of the IF spectrum.
0 = spectrum is upright

1 = spectrum isinverted

Example: SPI 1

SGS?

SGSnrl

Return the current signa strength in dBm. If the receiver isin
manua gain an invalid indication may be returned. Range of this
number is 0 to -130.

Example: SGS <<<< (insufficient manual gain)

Example SGS >>>> (overload)

Example: SGS**** (no valid readng)

SGV?

SGV nrlnrl, nrl,
nrl

Reguest the current list of signal values;, SPI, CST, SGS, FMO.
If any of the fields are invalid an asterisk will be returned in that
fied.

Example SGV 0,0, -100, +050 (indicates upright spectrum, COR
level not exceeded, signal strength is -100 dBm, and FM offset is
50% of the selected bandwidth.)

26.2.3

Sweep and Step M odes Setup Par ameter s M essages

The mnemonics in this message category are valid in Sweep, Step, and Manua modes