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OPERATORS SAFETY SUMMARY The general safety information in this part of the summary is for both operating and servicing personnel. Specific warnings and cautions will be found throughout the manual where they apply, but may not appear in this summary.



grounding conductor in the power cord is essential for safe operation.



Grounding the Product



TERMS In This Manual CAUTION statements identify conditions or practices that could result in damage to the equipment or other property.



WARNING statements identify conditions or practices that could result in personal injury or loss of life.



This product is grounded through the grounding conductor of the power cord. To avoid electrical shock, plug the power cord into a properly wired receptacle before connecting to the product input or output terminals. A protective ground connection by way of the grounding conductor in the power cord is essential for safe operation.



Danger From Loss of Ground Upon loss of the protective-ground connection, all accessible conductive parts (including knobs and controls that may appear to be insulating) can render an electric shock.



As Marked on Equipment CAUTION indicates a personal injury hazard not immediately accessible as one reads the marking, or a hazard to property including the equipment itself. DANGER indicates a personal injury hazard immediately accessible as one reads the marking.



SYMBOLS In This Manual This symbol indicates where applicable cautionary or other information is to be found.



As Marked on Equipment



Use the Proper Power Cord Use only the power cord and connector specified for your product. Use only a power cord that is in good condition. For detailed information on power cords and connectors, see Fig. 1-3. Refer cord and connector changes to qualified service personnel.



Use the Proper Fuse To avoid fire hazard, use only the fuse of correct type, voltage rating and current rating as specified in the parts list for your product. Refer fuse replacement to qualified service personnel.
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DANGER — High voltage.



^J



Protective ground (earth) terminal.



Do Not Operate in Explosive Atmospheres



ATTENTION — refer to manual.



To avoid explosion, do not operate this product in an explosive atmosphere unless it has been specifically certified for such operation.



Power Source This product is intended to operate from a power source that will not apply more than 250 volts rms between the supply conductors or between either supply conductor and ground. A protective ground connection by way of the
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Do Not Remove Covers or Panels To avoid personal injury, do not remove the product covers or panels. Do not operate the product without the covers and panels properly installed.
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SERVICE SAFETY SUMMARY FOR QUALIFIED SERVICE PERSONNEL ONLY Refer also to the preceding Operators Safety Summary



Do Not Service Alone Do not perform internal service or adjustment of this product unless another person capable of rendering first aid and resuscitation is present.



Use Care When Servicing With Power On Dangerous voltages exist at several points in this product. To avoid personal injury, do not touch exposed connections and components while power is on.
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Disconnect power before removing protective panels, soldering, or replacing components.



Power Source This product is intended to operate from a power source that will not apply more than 250 volts rms between the supply conductors or between either supply conductor and ground. A protective ground connection by way of the grounding conductor in the power cord is essential for safe



operation.
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Section 1—492/492P Operators



GENERAL INFORMATION AND SPECIFICATION GENERAL INFORMATION Introduction This manual contains information pertinent to the installation and operation of the 492/492P Spectrum Analyzer. Contents and organization of the manual are described in the Table of Contents preceding this section. These instructions assume the user is knowledgeable in frequency domain analysis. The intent is to provide information necessary to effectively operate the 492/492P. Service information is in separate service manuals.



Document Standards, and References Used Terminology used in the manual is in accordance with industry practice. Abbreviations are in accordance with ANSI Y1.1-1972, with exceptions and additions explained in parentheses after the abbreviation. Graphic symbology is based on ANSI Y32.2-1975. Logic symbology is based on ANSI Y32.14-1973 and the manufacturer's data books or sheets. A copy of ANSI standards may be obtained from the Institute of Electrical and Electronic Engineers, 345, 47th Street, New York, NY 10017.



Change and History Information Change information that involves manual corrections and/or additional data is located at the back of the manual in the CHANGE INFORMATION section.



History information with the update data is integrated to the text or diagrams when a page or diagram is updated.



Product Description The 492/492P Spectrum Analyzer is a high performance, compact, portable spectrum analyzer that displays absolute amplitude and frequency information of signals within the frequency spectrum of 50 kHz to 21 GHz with the internal coaxial mixer, and up to 140 GHz with optional external TEKTRONIX High Performance Waveguide Mixers. The 8.4 X 10.2 cm crt face reads out all major display parameters.
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Some features of the 492 are: Simplified operation through the use of an internal microcomputer. Display dynamic range of 80 dB with calibrated reference level readout from — 123dBm to +30dBm, in 10dB and 1 dB steps. When using the AA mode, to measure the amplitude difference between two signals, the steps are 0.25 dB. Resolution bandwidths from 1 kHz to 1 MHz in decade steps, have a shape factor of 7.5:1 or better (options provide additional bandwidth selections of 100 Hz). Intermodulation products are: 70 dB or more down, harmonic distortion is down 70 dB or better. Sensitivity is -115dBm to 7.1 GHz, at 1 kHz resolution bandwidth. Frequency response is ± 1.5 dB to 7.1 GHz and ± 2.5 dB to 18 GHz. Digital storage (with Option 02) features peak detection and digital signal averaging. The 492P adds remote control capability to the features of the 492. The front panel controls (except those intended for local use, such as INTENSITY and POSITION controls) can be remotely operated through the GPIB port which allows the 492P to be used with a variety of systems and controllers. This operation is described in detail in the Programmer's manual. The rackmount version (Option 30) of the 492/492P Spectrum Analyzer is the 492 or 492P instrument in a cabinet designed to mount in a standard 19 inch rack. Option 31 includes semi-rigid coaxial cabling from the front to the back of the cabinet which provides access to all front panel connectors via the cabinet rear panel. A benchtop version (Option 32) is the 492 or 492P mounted in the rackmount version cabinet with side panels and feet on the bottom of the cabinet. Both the rackmount and bench top cabinets include a larger fan for additional cooling. This fan must be installed and operating before power can be applied to the instrument. Electrical and environmental specifications that are unique to the rackmount/benchtop verions are described following the 492/492P specifications under the Options part of this section.
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General Information and Specification—492/492P Operators



SPECIFICATION The following list of instrument characteristics and features apply to the basic 492/492P Spectrum Analyzer after a 30 minute warmup, except as noted. Changes to the basic specifications due to the addition of options, follow this listing.



The Performance Requirement column describes quantitative limits of the characteristic, the Supplemental column explains performance requirements or provides performance information. Procedures to verify performance re-



quirements are provided in the Calibration section of the Service Instructions. These Performance Check procedures require sophisticated equipment as well as technical expertise to perform.



The Operators manual contains a procedure that checks all functions of the 492/492P. This check is recommended for incoming inspection to verify that the instrument is operating properly.



Table 1-1 ELECTRICAL CHARACTERISTICS



Characteristic



Performance Requirement



Supplemental Information



FREQUENCY RELATED



Center Frequency Range (Internal Mixer)



50 kHz to 21 GHz.



Accuracy (after 2 hour warmup)



± (5 MHz -f 20% of spand/div) or + (0.2% of the center frequency + 20% of the span/div) which ever is greater.



Readout Resolution



Frequency response degraded 1 .0 dB below 100kHz.



Within 1 MHz.



TUNE command accuracy (492P only under remote control) after a 2 hour warmup. 1 st LO Tuning Band



Freq Span/Div



1-3 4 5-11



>50 kHz >100kHz > 200 kHz



( •+ 7% of tune amount, or -*- 1 50 kHz)n



whichever is greater. (See listing of IF frequency, LO range, and harmonic number that follows for the value of n)



2nd LO Tuning



1-3 4 5-11



*s50 kHz — 100 dBc when signals are separated 100 MHz or more.



— 1 00 dBc or more for full screen signal (MIN DISTORTION mode).



Less than -70 dBm to 18 GHz.



Input Level



Maximum Safe Input with zero RF attenuation 1 dB Compression Point (minimum): 1 .7—2.0 GHz



Otherwise



1-14



1 watt or +30 dBm.



—28 dBm, no RF attenuation. — 18 dBm, no RF attenuation.
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General Information and Specification—492/492P Operators Table 1 -5 (cont) Characteristic



Performance Requirement



Frequency Response and Display Flatness Coaxial (direct) Input Band 1 100 kHz— 1.8 GHz 50kHz— 1.8 GHz



About the mean



Referenced to 100 MHz



±1.5dB ±2.5dB



Supplemental Information Frequency response is measured wi th 10 dB of RF attenuation and PEAKI NG optimized for each center frequency setting, when applicable. Response me udes the effects of input vswr, mixing mo de (n), gain variation, preselector, and mixer. Display flatness is typically 1 dB greater than the frequency response



Band 2 1.7— 5.5 GHz



±2.5dB



Band 3 3.0—7.1 GHz



±2.5dB



Band 4 5.4— 18.0 GHz



±3.5 dB



Band 5 15.0— 21.0 GHz



±5.0 dB



External High Performance Waveguide Mixers Band 6 18.0— 26 GHz



±3.5dB I



±3.5dB ±4.5 dB



About the mean



Referenced to 100 MHz



±3.0dB



±6.0 dB



±3.0 dB



±6.0dB



±3.0dB



±6.0 dB



TEKTRONIX High Performance Waveguide Mixers.



Band 7 26—40.0 GHz



Band 8 40—60 GHz Band 9 60—90 GHz



Dependent on external mixer.



Band 10 90—140 GHz



Band 1 1 140—220 GHz
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Dependent on external mixer. Dependent on external mixer.
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General Information and Specification—492/492P Operators SENSITIVITY (OPTION 01) Sensitivity The following tabulation shows the equivalent maximum input noise for each resolution bandwidth, with the internal mixer for frequency bands 1—5 (100kHz—18 GHz), and TEKTRONIX High Performance Waveguide Mixers for bands 6—10 (18 GHz—140 GHz). The NARROW video filter is activated, for narrow resolutions (1 kHz or less); WIDE filter for wide resolution.



Equivalent Input Noise for Resolution Bandwidths



Frequency/Band 1 kHz



10 kHz



100kHz



-110 dBm



-100 dBm



-90 dBm



5.4—1 2.0 GHz (Band 4)



-95dBm



— 85 dBm



-75 dBm



-65 dBm



1 2.0—1 8.0 GHz (Band 4)



- 90 dBm



-80 dBm



-70 dBm



-60 dBm



15.0— 21.0 GHz (Band 5)



-85 dBm



—



_



_



- 90 dBm



-80 dBm



—70 dBm



-85 dBm



-75 dBm



50kHz— 7.1 GHz (Bands 1—3)



a



18.0—26.5 GHz (Band 6)



- 1 00 dBm



26.5—40.0 GHz (Band 7)a



-95 dBm



a



40.0—60.0 GHz (Band 8)



-95 dBm



'



-85 dBm



1 MHz



-75 dBm



!



-80 dBm



-65 dBm :



-65 dBm



60.0—90.0 GHz (Band 9)



External Mixer Dependent



90.0— 140 GHz (Band 10)



External Mixer Dependent



140— 220 GHz (Band 11)



External Mixer Dependent



•High Performance TEKTRONIX Waveguide Mixers.



OPTION 02 This option provides digital storage. The following are the changes and additions to the instrument.



Multiple memory (A & B) display storage is provided with: Save A, Max Hold, B memory minus Save A memory, digital display averaging, and storage bypass for non-store display.



When digital storage is used, an additional quantization error of 0.5% of full screen must be added to the measured amplitude characteristics (i.e., frequency response, sensitivity, etc.).
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General Information and Specification—492/492P Operators



OPTION 03 This option provides first (1 st) local oscillator stabilization by phase locking to an internal reference to reduce residual FM when narrow bands are selected. The microcomputer automatically selects phase lock for a span/division of 50 kHz or less in Bands 1 through 3, 100 kHz or less in Band 4, and 200 kHz or less in Bands 5 and above. This option also adds a 100 Hz resolution filter. The instrument characteristics that are changed are listed below.



Table 1-6 OPTION 03 ELECTRICAL CHARACTERISTICS



Characteristic



Supplemental Information



Performance Requirement



Frequency Span/Div



Narrow Span



Wide Span



(0—7.1 GHz)



500 Hz/Div



200 MHz/Div



4—5 (5.4—21 GHz)



500 Hz/Div



500 MHz/Div



6 (18— 26 GHz)



500 Hz/Div



1 GHz/Div



7—8 (26—60 GHz)



! 500 Hz/Div



2 GHz/Div



9 (60—90 GHz)



500 Hz/Div



2 GHz/Div



10 (90— 140GHzO



500 Hz/Div



5 GHz/Div



11 (140— 220 GHz)



500 Hz/Div



10 GHz/Div



Range Band 1—3



Two additional positions provide full band display (MAX span) or 0 Hz (time domain display). Accuracy



Resolution



Within 5% of the span/div selected over the center eight divisions of a ten division display. Additional resolution bandwidth of 1 00 Hz with 7.5:1 shape factor except instruments prior to B040000 that have the cavity 2nd LO A20, Part No.



119-1022-00 and 119-1022-01. Shape factor for these instruments with 1 00 Hz resolution is 15:1.



Noise Sidebands
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At least -75 dBc at 30 times the resolution bandwidth offset ( — 70 dBc for 1 00 Hz resolution bandwidth) for fundamental mixing.
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Table 1-6(cont)



OPTION 03 (cont) Performance Requirement



Characteristic



Residual FM (short term) after 2 hour warmup



=s(50 Hz peak-to-peak) n for a period of 20 ms. n is the 1 st LO harmonic number used in the 1st mixer conversion, and related to the selected frequency range (band).



Supplemental Information No video filter.



Frequency Drift, at a fixed frequency and stable ambient temperature B039999 and below, after a 2 hour warmup



B040000 and up, after a 30 minute warmup



B040000 and up, after a 1 hour warmup.



Sensitivity (100 Hz)



=£25 kHz/hour, fundamental mixing.



=£15 kHz/10 minutes, fundamental



*£5 kHz/10 minutes, typical



mixing.



=£3 kHz/10 minutes, fundamental mixing



«1 kHz/10 minutes, typical.



8 dB better than 1 kHz sensitivity.



OPTION 08 Deletes Extrnal Mixer capability. Standard accessories do not include the Diplexer cable, and adapter (see Accessories listing). Frequency range of the instrument is 50 kHz to 21 GHz.



OPTION 11 Provides internal automatic preselector, and external mixer peaking for 492P's ordered with Option 01, 02, 03 or 492P's with Option 01, 02, 03, 08.



OPTION 20 Includes: General Purpose Waveguide Mixers: 12.5 to 40 GHz. Tektronix Part No. 016-0640-00.



Table 1-7 OPTION 20 ELECTRICAL CHARACTERISTICS



Part No.



Sensitivity: Equivalent Input Noise @ 1 kHz Bandwidth (Typical)



12.4— 18 GHz



119-0097-00



-75 dBm



18.0— 26.5 GHz



119-0098-00



-70dBm



25.6—40 GHz



119-0099-00



-60 dBm



Frequency Range



Cable: TNC to SMA male connectors, 012-0748-00
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OPTION 21 (WM-490-2) Includes: High Performance Waveguide Mixers: 18 to 40 GHz. Mixers and cable as listed.



Table 1-8 OPTION 21 ELECTRICAL CHARACTERISTICS



Frequency Response



Sensitivity: Equivalent Input Noise @ 1 kHz Bandwidth (Maximum)



About the Mean



Referenced to 100MHz



Frequency Range



Nomenclature



18.0— 26.5 GHz



WM 490K



-100dBm



±3.0 dB



±6dB



26.5—40 GHz



WM 490A



-95 dBm



±3.0dB



±6dB



Cable: SMA to SMA connector, 012-0649-00



OPTION 22 (WM-490-3) Includes: High Performance Waveguide Mixers: 18 to 60 GHz mixers and cable as listed. Table 1-9 OPTION 22 ELECTRICAL CHARACTERISTICS



Frequency Response Sensitivity: Equivalent Input



Frequency Range



Nomenclature



Noise @ 1 kHz Bandwidth (Maximum)



About the Mean



Referenced to 100 MHz



18.0—26.5 GHz



WM 490K



-100 dBm



±3.0 dB



±6dB



26.5—40 GHz



WM 490A



-95 dBm



±3.0dB



±6dB



40—60 GHz



WM 490U



-95 dBm



±3.0 dB



±6dB



Cable: SMA to SMA male connector, 012-0649-00



NOTE



These characteristics assume that the waveguide mixer is connected to a cw signal source and that the PEAKING control is adjusted for maximum signal amplitude. The signal must be stable (not frequency modulated more than



the resolution bandwidth), otherwise, frequency response specifications cannot be met. Two additional millimeter waveguide mixers are also available. The type and frequency are: WM 490E (40—90 GHz) and WM 490F (90—140 GHz).
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OPTION 30 This is a rackmount version of the 492/492P. The instrument is installed in a rackmount cabinet. Additional cooling is provided and a front panel accessories drawer provides storage for most accessories used with the 492/492P. Rackmount versions subjected to external vibrations, from rack cooling fans or surrounding equipment, may show degradation of the FM characteristic. Because of different rack configurations, this degradation cannot be specified. In a typical fan cooled rack, degradation increases by a factor of two.



The following changes to environmental characteristics apply.



ENVIRONMENTAL Rackmount versions meet MIL T-28800B, type III, class 5, style F, specification. Benchtop versions meet MIL T-28800B, type III, class 5, style E specification.



For vibrations specifications, the rackmount version (Option 30 and 31) shall have the instrument secured to the rack at the front and back. Option 31 instruments shall also have the semi-rigid cables, between the front panel connectors and the cabinet grill connectors, removed.



Table 1-10 ENVIRONMENTAL CHARACTERISTICS FOR RACKMOUNT/BENCHTOP VERSIONS



Characteristic



Performance Information



Temperature and Humidity



Temperature °C



Operating



Non-operating



Humidity (non-operating) Altitude Operating Non-operating Vibration Operating



Oto25 25 to 40 40 to 50 - 55 to 75



Relative Humidity % 95 75 45 95



+5, -0 ±5 ±5 ±5, -0



Same as 492/492P 10,000 Feet 40,000 Feet



Method 514 Procedure X (modified)/MIL-STD-810C. Vibration limit is 1 G. Resonance searches along all three axes at 0.0065 inch, frequency varied from 10 to 55 Hz, 15 minutes per axis, plus dwell at resonant frequency of 33 Hz for 10 minutes per axis. Total vibration time 75 minutes. Instrument secured to vibration platform during test.



Transportation



Package Vibration



Meets National Safe Transit Association's pre-shipment test (project 1A-B-1) when correctly packaged. One hour vibration of 1 G.



Package Drop



Operable after a 24 inch drop on any corner or flat surface. Electromagnetic Interference (EMI) Within limits described in MIL-STD-461 (same as 492/492P)
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General Information and Specification—492/492P Operators Table 1-11 PHYSICAL CHARACTERISTICS FOR RACKMOUNT/BENCHTOP VERSIONS



Characteristic



Description



Weight (standard accessories except manual)



70 pounds maximum for the rackmount version. 68 pounds maximum for the benchtop version.



Dimensions Rackmount (without side rails)



8.75 X 16.89 X 25.00 inch (2225 X 4290 X 6350 mm)



Benchtop (with feet and handles)



9.25 X 17.9 X 25.00 inch (2350 X 4547 X 6350 mm)



Benchtop (without feet or handles)



8.75 X 16.89 X 25.00 inch (2225 X 4290 X 6350 mm)



ACCESSORIES STANDARD Standard accessories are the same as the 492/492P with the addition of rack slides for the rackmount (Tektronix Part No. 351-0375-01). An accessories drawer provides the storage space in place of the front cover.



OPTIONAL Same as the 492/492P except the transit case.



OPTION 31 Option 31 includes the necessary cabling to provide access of all the front panel connectors at the cabinet rear panel. This provision may degrade the response flatness and sensitivity at the high end of the frequency range. Degradation above 3.0 GHz is typically up to -2 dB.



Environmental characteristics are the same as Option 30 instruments. The semi-rigid cables between the front panel connectors and the connectors on the cabinet grill must be removed for vibration shock, and bench handling, tests.



OPTION 32 Option 32 is a benchtop version of the 492/492P and consists of the rackmount version with the side rails removed. Environmental and electrical characteristics are the same as the Option 30 instrument. The bail for tilting the instrument must be folded tor bench-top handling characteristics.
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OPTION 41 Option 41 (formerly Custom Mod UB) provides enhanced measurement capability for certain types of pulse-modulated



signals used in Digital Microwave Radio. These include: —A wider bandwidth preselector for better signal symmetry in digital radio bands. —A narrow 30 Hz video filter for resolution bandwidth setting of 100 kHz (approximately 1/3000 of the resolution bandwidth) to improve amplitude variation analysis at specific frequencies and frequency spans unique to the digital radio measurements. —Improved frequency span/div accuracy at 5 MHz/Div span to enable accurate signal bandwidth measurements.



Table 1-12 OPTION 41 SPECIFICATION



Characteristic



Supplemental Information



Performance Requirement



Frequency Span/Div at Center Frequency of 6 and 1 1 GHz



5 MHz/Div is within +0, —1% over



30 MHz equals 6.00 to 6.06 div.



the center 6 divisions of the display



OPTION 42 In Option 42 instruments the MARKER/VIDEO input port on the rear panel is replaced with a 110 MHz IF output port. It provides a signal with a bandwidth greater than 5 MHz, which makes the spectrum analyzer suitable for broadband swept-



receiver applications.



Table 1-13 OPTION 42 ELECTRICAL CHARACTERISTICS Characteristic



Performance Requirement



Supplemental Information



110 MHz



center frequency



108.5 MHz-111.5 MHz



3 dB bandwidth



>5 MHz



bandpass ripple







c. Position the marker signal with the FREQUENCY control so the slope (horizontal versus vertical excursion) of the response can be measured as illustrated in Fig. 3-7A. SINGLE SWEEP may be advantageous to freeze the display if the instrument has digital storage.



d. Switch FREQ SPAN/DIV to zero (time domain), TIME/DIV to 20 ms, and adjust FREQUENCY to position



2726-2 A



the display near center screen as shown in Fig. 3-7B. Note the peak-to-peak amplitude of the display within any horizontal division, scaling the vertical deflections according to the slope estimated in part c. Residual FM must not exceed 1 kHz for 20 ms.



Fig. 3-6. Typical display using digital storage with MAX HOLD



activated, to measure drift.



g. If the instrument has digital storage, cancel MAX



e. If the instrument has phase lock (Option 03) proceed as follows: 1) Swich TIME/DIV to AUTO and activate PHASE LOCK.



HOLD and SAVE A.



Increase FREQ SPAN/DIV to bring the signal on screen, then reduce the span to 500 Hz/div and the RESOLUTION BANDWIDTH to 1 kHz. Keep the signal centered



8. Check Residual FM (within 1 kHz for 20 ms without phase lock, and within 50 Hz for 20 ms with Option 03 phase lock)



with the FREQUENCY control.



a. Set the FREQUENCY RANGE to Band 1 (0—4.1 GHz or 0—1.8 GHz Option 01). If the 492/492P has phase lock, cancel PHASE LOCK and center the calibrator signal with the FREQUENCY control. (Increase FREQ SPAN/DIV to locate signal if off screen, then return to 10 kHz/div.)



3) Switch FREQ SPAN/DIV to 0 and TIME/DIV to
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2) Calculate the slope as described in part c.



10ms/div: then measure residual FM using the same technique described above. Residual FM, for Option 03 instruments, must not exceed 50 Hz for a 20 ms period or two divisions. 3-17



Operation—492/492P Operators



c. Change the REF LEVEL to -8dBm and activate VIEW B. Display B of the calibrator signal should be 2 dB less than display A.



or500Hz/div



d. Activate B-SAVE A and check display. Display should show the difference between display B and display A (see Fig. 3-8).



e. Deactivate both SAVE A and B-SAVE A functions and activate MAX HOLD.



f. Change both FREQUENCY and REF LEVEL and note that MAX HOLD function retains and holds the maximum



signal amplitude and frequency excursion.



g. Deactivate MAX HOLD and select VIEW A and AUTO BANDWIDTH. Reduce the FREQ SPAN/DIV to 100kHz



and change the Vertical Display to 10 dB/DIV.



~8DB"



IOQHHZ



2CQKHZ/



Display of B-Save A



2726-17



Fig. 3-7. Display to illustrate how residual FM is measured. 2726-18



9. Digital Storage (Option 02)



Fig. 3-8. Using digital storage to measure the differential between two events.



a. Set the front panel controls as follows: REF LEVEL Vertical Display RESOLUTION BANDWIDTH FREQUENCY TIME/DIV



-10dBm 10 dB/DIV 1 MHz 100MHz AUTO



h. Vary the PEAK/AVERAGE control to shift the cursor over the screen height and note that signal and noise are



averaged below the cursor.



Digital Storage (Option 02) VIEW A b. With the calibrator signal applied to the RF INPUT,



10. 492P GPIB Verification Program



tune the signal to center screen while reducing the FREQ



This verification program for TEKTRONIX 4050-Series



SPAN/DIV to 200kHz. Change the Vertical Display to 2 dB/DIV, then activate SAVE A.



Computer Terminal checks functional operation of the GPIB interface in a 492P Spectrum Analyzer. All interface lines
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are verified as well as all interface message, except those for parallel poll. In addition, the instruments' interface is checked for operation on other primary addresses, as well as the talk-only and listen-only modes.



The program is written in TEKTRONIX 4050 BASIC, and



is divided into individual tests, each for a specific interface line, message, or function. The tests start on even 1000 line numbers to allow easy modification of the program.



The following describes the function of each test in the program. Lines 1—5000:



Interfaces to user definable keys for recovery froma failed test.



Lines 5000—6000:



Inputs the primary address of the 492P under test (1 should be used).



Lines 6000—7000:



ID query response test. The instrument must be able to talk and listen, to send out its ID? response and manipulate all eight of the DIO lines for the test to be successful.



Lines 7000—8000:



Local lock-out test. Tests correct operation of the interface message that should disable all programmable front panel controls.



Lines 8000—9000:



GO TO LOCAL test. Tests correct operation of the interface message that should enable all front panel controls.



Lines 9000—10000:



Group Execute Trigger test. Checks that a GET message does cause the 492P to abort the present sweep and re-arm the trigger, causing a sweep to start and end, sending out an End-ofSweep SRQ. Thus, the SRQ line, as well as the GET message, is verified.



Lines 10000- -11000:



Selected Device Clear Test. This test verifies that an SDC message does indeed reset the 492P's GPIB output buffer clearing out its ID? response.



Lines 11000- -12000:



Device clear test. This test is identical to the selected device clear test, except the universal command DCL is used instead.



Lines 12000- -13000:



Adressed as listener, talker test. This test checks to see that the 492P microprocessor correctly recognized that the GPIA chip has been addressed to listen or talk, and sends the appropriate character to the crt readout (L or T).



Lines 13000—14000:



Serial Poll test. This checks correct operation of the serial poll enable (SPE) and serial poll disable (SPD) interface messages. The status byte is read, and if anything other than ordinary operation is indicated, the instrument fails the test.



Lines 14000—15000:



GPIB rear panel switch test. All five primary address switches are checked for correct operation. Three subroutines are called in the process of testing one address switch. The first two send a formatted message to the 4050 display, and the third performs the address switch test.



Lines 15000- -16000:



Line feed or EOI switch test. Checks for correct selection of line feed as a termination when selected by this switch by sending an ID? terminated only by a line feed.



Lines 16000- -17000:



Talk-only mode test. When selected, this mode should cause the instrument to send a SET? response and (optionally) a CURVE? response whenever the RESET-TO-LOCAL button is



pressed. The string received from the instrument is thus examined for existence of a portion of the correct SET? response after the RESET-TO-LOCAL button is pressed. Lines 17000—18000:



Listen-only mode test. When selected, this mode will cause the instrument to respond to any message on the bus, since it is always addressed to listen. The command "REF 0" is sent to the



bus without addressing the instrument, then the listen-only mode is deselected and the instrument interrogated to see if it did respond to the REF command while in the listen-only mode.
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Lines 18000—19000:



Interface clear (and Remote Enable) test. This IFC line on the GPIB will unaddress the instrument's interface. This fact is verified by noting that the "L" is not present in the crt readout, indicating that the IFC line worked; also the REN line will be unassorted when the end statement is executed (except for some early 4052 and 4054's). Thus, a front panel in the local mode is evidence that the REN line was successfully unassorted. (Evidence it was asserted is that the instrument was able to execute commands sent to it by previous tests.)



Lines 19000—end:



Utility routines. "Rear panel interface switch test text routine" puts headers on the interface switch test display. The "rear panel test text routine" tells the operator what to do after changing the address switches. "Test address switch" acquires an ID? response from the instrument on its new address during the address switch test. The "SRQ handler" will handle any 49X SRQ's that occur, although none, except the power-up SRQ, would be expected. (The end of sweep SRQ during the GET test is handled by another SRQ handler.) "Delay Generator" generates delays for other tests. The "Failure Decision Handler" allows the program to be restarted with the user definable keys if any test fails.



1 GO TO 5000 4B2= 1 5 RETURN 20B2 = 5 21 RETURN 5000 REM — 49XP GPIB VERIFICATION PROGRAM "* 5030 I NIT 5040 ON SRQ THEN 19280 5050 DIM V$(400),W$(400) 506017 = 0 5070 PAGE 5080 PRINT "JJJENTER 49XP'S PRIMARY ADDRESS (DEFAULT = 1) "; 5090 INPUT T$ 5100 IF T$"" THEN 5130



5110A1=1 5120 GO TO 5180 5130 A1=VAL(T$) 5140 IF A1 >0 AND A1 128 AND T6" symbol prefixes the REF level readout on the crt display.



When analyzing pulse signals, a wider bandwidth than that provided by AUTO is usually desired. The resolution bandwidth should be on the order of 1/10 the side lobe frequency width, or the reciprocal of the pulse width, in order to ensure adequate resolution. The RESOLUTION BANDWIDTH is usually set for optimum main lobe detail after the sweep rate has been selected.
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The PEAKING control adjusts bias for the EXT MIXER port and the preselector tracking for the instruments with Option 01. It is adjusted for maximum conversion or maximum signal amplitude. This control has a marked effect on performance when operating in the higher frequency ranges. Mixer peaking, when Option 01 is installed, must be adjusted before relative amplitude and sensitivity measurements are made when operating above Band 1 (1.8 GHz). Frequency response and flatness are also affected; therefore, after any significant frequency change, it is good practice to degauss, then adjust PEAKING for maximum signal amplitude. Degauss with FREQ SPAN/DIV of 2 MHz or 1 MHz.



.3



y' /\



+7 0 -107 -100



Using the PEAKING Control



492P Option 11 Only. Using the AUTO PEAK Mode. When AUTO PEAK is activiated, the microcomputer runs a peaking routine that uses and adjusts the preselector tuning signal within the center two divisions of the screen. When the response is peaked, it stores the setting in RAM. If no signal is present for the peaking routine, couple the second LO output to the RF Input via a short coaxial cable and a SMA-to-type-N connector. This calibration will be required each time the instrument is powered up. When using the instrument in external mixer bands, the AUTO PEAK algorithm needs to be run on each signal of interest.



Phase Lock Operation (Option 03) Phase lock, in Option 03 instruments, is activated for the narrower spans (see description under Controls, Indicators, and Connectors) to lock the 1st LO to a stable reference. If phase lock mode is active and PHASE LOCK button is pressed to deactivate phase lock, the signal may shift position and in narrow spans it may shift off screen.



Using the Signal Identifier Conversion in the 1 st mixer generates many spurious responses. This is due to the multiple harmonics of the local oscillator converting input signals to an intermediate frequency within the bandpass of the IF. This is especially true for the basic 492/492P (without the Option 01 preselector) and when the waveguide mixers are used.



To help identify true signals, the 492/492P features an "identify" mode. With the FREQ SPAN/DIV at 500kHz, press the IDENTIFY 500 kHz/ONLY button. True signals will alternately shift vertically while spurious signals shift horizontally or off screen. Identify mode will operate only when the frequency span is 500 kHz/div.
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Using the Video Filters -,————I————I———————fr, :



The video filters restrict the video bandwidth so that noise or beat signals are reduced (see Fig. 3-12). When sig-



8.K99GIH2



nals are closely spaced, the filter may be useful to reduce



28KH2/



-U-



modulation between two signals so they can be more easily analyzed. The filters can also be used to average the envelope of pulsed RF spectra that has a relatively high prf (pulse repetition frequency); however, because the filter is basically an integrating circuit, selecting a Video Filter when measuring low prf spectra produces poor results.



The WIDE filter reduces the bandwidth to approximately



1/30th the selected resolution bandwidth; the NARROW filter about 1/300th. Using the filter may require a reduction in the sweep rate to maintain a calibrated display. Again the



UNCAL indicator will light if the sweep speed is too fast for a calibrated display.



A. Spurii and IM obscured in the noise floor.



Time Domain Operation When the FREQ SPAN/DIV is reduced to zero, the analyzer functions as a tunable receiver to display time domain



characteristics within the capabilities of the resolution bandwidth. The TIME/DIV selector can now be used to analyze such characteristics as modulation pattern, pulse repetition rates, etc.



Triggering the Display Triggering is usually FREE RUN for spectrum displays; however, it may be desirable or necessary to trigger the



display when the event is time related to some source or when the frequency span has been reduced to zero for time domain analysis. In the FREE RUN mode the sweep will not



B. Same display with Video Filter activated.



synchronize with any input signal. 2726-5



The sweep can be triggered internally from the vertical or



video signal, at the line frequency rate of the power supply, or from an external signal applied to the EXT IN HORIZ/ TRIG jack on the back panel. The amplitude of trigger signal required to trigger the sweep is two (2.0) divisions or more,



Fig. 3-12. Integrating the display with the Video Filter.



for internal triggering, and 1.0 volt to a maximum of 50 volts (dc + peak ac) for external triggering.



Trigger source is selected by activating one of the triggering pushbuttons. In addition to the four trigger source selections, SINGLE SWEEP mode can be selected. The sweep will run once after the circuit has been armed and trigger signal arrives. The READY indicator lighs when the



Sweeping the Display



circuit is armed and waiting for a trigger signal and remains



an external sweep source. Sweep rate and source are se-



lit until the sweep has run. Pushing the SINGLE SWEEP



lected by the TIME/DIV switch. When the TIME/DIV switch is in the AUTO position, the sweep rate is controlled by an internal microcomputer.



button once activates single sweep mode; pushing it again arms the trigger circuit so it is ready for a trigger signal.



REVJUL 1984



Horizontal sweep for the display is either internal or from
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When the TIME/DIV is in the EXT position, a signal source of 0 to +10 volts, applied to the EXT IN HORIZ/TRIG connector, will sweep the crt beam the full 10 division graticule span. The input is dc coupled, sensitivity is 1 V/div. External input impedance is about 10 kfl.



The beam can be positioned by the MANUAL SCAN control when the TIME/DIV is in the MNL position (see Manual Scan of the Spectrum that follows).



steps for the log displays are 10 dB and 1 dB with FINE off, and 1 dB and 0.25 dB with FINE activated (0.25 dB steps apply to the AA mode). For LIN displays with FINE off, the microcomputer selects the reference level, which is the equivalent of an 8-division signal, where the bottom of the crt graticule is zero volt and the top of the crt graicule is eight times the vertical display factor. The display factor changes in a 1-2-5 volts/division sequence. For LIN displays with FINE on, the reference level changes in 1 dB steps and the scale factor is 1/8 the voltage equivalent of the reference level.



Manual Scan of the Spectrum Manual scan is used to examine a particular point or portion of a display such as one of the null points of a frequency modulation spectrum or where a slow sweep of the full span would take unnecessarily long. When the TIME/DIV control is set in the MNL position, the display may be swept with the MANUAL SCAN control. The sweep scan is usually first calibrated in one of the timed sweep positions. Note that with a wide span/div and/or a narrow resolution bandwidth setting, it is possible to scan too rapidly to achieve an accurate display. Also, digital storage can give unpredictable results when used with the manual scan mode. Digital storage is updated only when scanning toward the right.



Reference Level, RF Attenuation, and Vertical Display A change in the REFERENCE LEVEL control requests the microcomputer to change the display reference level—the absolute amplitude represented by the top of the crt graticule. The microcomputer selects the gain distribu-



tion (IF gain and input RF attenuation) for the new reference level according to the setting of the FINE, VERTICAL DISPLAY mode, MIN RF ATTEN dB, and MIN NOISE/MIN DISTORTION selectors.



The amount of attenuation between the RF INPUT and the first mixer, set by the microcomputer, is based on the reference level requested and the mode of the MIN RF ATTEN dB and MIN NOISE/MIN DISTORTION selectors. The microcomputer assumes the MIN RF ATTEN dB selection is the minimum attenuation required for the expected



signal levels. It does not reduce RF attenuation below this value. It also selects the best ratio of RF attenuation and IF gain according to the MIN NOISE/MIN DISTORTION mode (see description that follows). MIN RF ATTEN selects the lower limit reference level range. As MIN RF ATTEN dB is increased, the lower limit reference level is raised an equal amount. At 0 dB minimum attenuation, the lower limit reference level is -123 dBm. At 10 dBm minimum attenuation, the reference level goes to — 113 dBm, etc.



Delta A Mode To select this mode, activate 2 dB/DIV and FINE; the REF LEVEL readout becomes *0.00 dB and the REFERENCE LEVEL steps in 0.25 dB increments.



The AA mode is useful for measuring relative amplitude differences of signals more accurately. This is because the gain distribution (IF gain and RF attenuation) is not changed when AA mode is activated. The REF LEVEL is changed by shifting the log amplifier offset. The measurement range of the AA mode is at least from 10 dB above to 40 dB below the reference level established when the mode was activated; however, the overall instrument display characteristic of -123 dBm to +30 dBm cannot be exceeded. The asterisk in the REF LEVEL readout remains until the AA mode gain distribution is changed. The AA mode is canceled when either FINE or 2 dB/DIV are deactivated, or a selector that could change gain distribution (MIN RF ATTEN or MIN NOISE) is changed. The analyzer also deactivates AA mode when EXT MIXER or an external mixer frequency range is selected. Signals with large differences in amplitude that are within the AA range can be compared without the distortion usually introduced when signals are driven off-screen. Signals shifted off-screen by changes in the AA reference level are not overdriving the input because the attenuator and IF gain are not changed; thus the mixers do not see any change in signal levels due to the AA reference level changes. To measure amplitude level differences of two signals: 1) Select AA mode by activating 2 dB/DIV and FINE. 2) Using the REF LEVEL control, set the larger amplitude signal to a graticule line.



3) Press the FINE pushbutton twice to deactivate and reactivate the AA mode. 4) Using the REF LEVEL control, set the lower amplitude signal to the same graticule line established in step 2.



The reference level increments depend on the Vertical



Display mode and FINE selector mode. Reference level
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5) The REF LEVEL readout displays the amplitude level difference in dB.
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MIN NOISE/MIN DISTORTION



This pushbutton selects one of two algorithms that control attenuator and IF gain settings. MIN NOISE minimizes noise level while MIN DISTORTION minimizes input mixer overload. To observe any change when MIN NOISE is activated, the RF ATTEN crt readout must be 10 dB higher than that set by the MIN RF ATTEN selector. >



CAUTION
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Mar 1, 1991 - SCOPE. This manual contains instructions for the General ...... peak-detector clock signals (PD1 and PD2) toggle under ... Two such SPS.
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worththe Tektronix. - millimeterwave 

Spectrum Analysis Utti~ztng Waveguide Mixers was wriifen by. Bob dim. .... A zero horizontal offset in alternating sweeps while in the "identify" mode indi-.
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U (TEKTRONIX TYPE 7A22 

Oct 10, 1979 - Thus, for low fre- quency applications the signal-to-noise ratio can be improved by restricting the bandwidth of the Type 7A22. The band-.
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U (TEKTRONIX TYPE 7A22 

Oct 10, 1979 - Right side of Type 7A22 showing location of adjustments . . Page. 3-8 ...... RI â€œ cur-rent vs. the input voltage depends primarily on the gain- ... tenuation at high frequencies, and an adjustable shunt ca- ...... 133-96-92-067 m.
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tektronix 7l13 - Radiosurplus 

f. If the change is more than 5 divisions (e.g., amplitude decreases from 8 to 2 .5 div), adjust LOG CAL to .... 75 n and you are using the 75 to 50 0 minimum loss.
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Tektronix: Applications > Preventing Illegal Colors 

appears outside the boundaries of one or both of the two diamond- .... Subjective Analysis ... this case, the default values of +721 mV upper limit and â€“21 mV.
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Tektronix - Download free service manuals 

PULSE JITTER MEASUREMENTS. DELAYED OR MIXED .... sweep rate to 1 nanosecond/division. .... signal applied to A Trigger Generator to be displayed on.
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Tektronix: Products > Multiformat Video Generator 

The TG700 is a multiformat, analog and digital, precision signal generation platform. Designed with the changing needs of the video industry in mind, the TG700 ...
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TEKTRONIX. 468. SCOPE. WSM. 11827.pdf - DocMesure 

5~43 TROUBLESHOOTING CHARTS .... Switching waveform at the junction of Low-Voltage Power Supply circuit .... Analog X-Y Output Option troubleshooting.
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Tektronix: Video Test > Video Glossary Part I 

4:2:2:4 â€“ Same as 4:2:2 with the addition of a key channel sampled at the same frequency as the .... solution. The goal is to increase the audio performance of PCs and lower cost. ...... Page 21 ... Pacific Telesis, Southwestern Bell, and US West. 
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Tektronix: Products > Multi-format, Multi-standard Waveform 

Bowtie for component interchannel timing. Diamond display for RGB domain gamut limits. Arrowhead display for NTSC/PAL composite domain gamut limits.
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TEKTRONIX. 475A. SCOPE. INS. 14678.pdf - DocMesure 

SERVICE INSTFI LIST I ON MANUAL. Tektonix, Inc. ... Line Voltage and Regulating Range 2-1. Options 2-2 ... For Service Manuals Contact. MAURITRON ...
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