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General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This manual contains the operating and ser-
vice information for the Hewlett-Packard Model
8554B Spectrum Analyzer RF Section. The Spec-

1 3 ionira 11 it aN £ 34,
trum Analyzer is shown in Figure 1-1 with all of its

externally supplied accessories.

1-3. This section of the manual describes the
instruments documented by this manual and covers
instrument description, options, accessories, speci-
fications and other basic information. The other

sections provide the following information:

Section II, Installation: provides information about
initial inspection, preparation for use, and storage
and shipment,

Section Ill, Operation: provides information about
panel features, and provides operating checks,
instructions, and maintenance information.

Section IV, Performance Tests: provides the infor-

mation required to verify that the instrument is
performing as gpecified in Table 1-1,

Section V, Adiustments: provides the information

required to properly ad]ust and align the instru-
ment,

Section VI, Replaceable Parts: provides ordering
information for all replaceable parts and assem-
blies.

Section VII, Manual Changes: this section is
reserved to provide manual change information in
future revisions of this manual.

Section VIII, Service: provides the information
required to repair the instrument.

1-4. Packaged with this manual is an Operating
Information Supplement. This is simply a copy of
the first three sections of this manual. This
supplement should stay with the instrument for
use by the operator. Additional copies can be
ordered through your nearest Hewlett-Packard
Sales and Service Office; the part number is listed
on the title page of this manual and on the rear

cover of the supplement.

1-5. Also listed on the title page of this manual is a
“Microfiche” part number. This number can be
used to order 4 x 6 inch microfilm transparencies
of the manual. Each microfiche contains up to 60
photo duplicates of the manual’s pages. The
microfiche package also includes the latest Manual
Changes supplement as well as all pertinent Service
Notes.

1-6. Instrument specifications are listed in Table
1-1. These specifications are the performance
standards or limits against which the instrument
can be tested. Table 1-2 lists some supplemental
performance characteristics. Supplemental char-
acteristics are not specifications but are typical
characteristics included as additional information
for the user,

1-8. This instrument has a two-part serial number.
The first four digits and the letter comprise the
serial number prefix. The last five digits form the
sequential suffix that is unique to each instrument.
The contents of this manual apply directly to

mstrunv);ents having the same senal number pre-
fix(es) as listed under SERTAL NUMBERS on the

title page.

1-9. An instrument manufactured after the print-
ing of this manual may have a serial prefix that is
not listed on the title page. This unlisted serial
prefix indicates that the instrument is different
from those documented in this manual. The
manual for this instrument is supplied with a
yellow Manual Changes supplement that contains
“change information” that documents the differ-
ences.

1-10. In addition to change information, the sup-
plement may contain information for correcting
errors in the manual. To keep this manual as
current and accurate as possible, Hewlett-Packard

recommends that you periodically request the

latest Manual Changes supplement. The supple-
ment for this manual is keyed to this manual’s
print date and part number, both of which appear

11
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on the title page. Complimentary copies of the

vailable from Hewlett-Packard .

a
are avauag:e irom new.ell-raciar

1-11. For information concerning a serial number
prefix not listed on the title page or in the Manual
Changes supplement, contact your nearest Hewlett-
Packard office.

1-12. DESCRIPTION

1-13. The HP Model 8554B Spectrum analyzer RF
Section covers the frequency range from 100 kHz
to 1250 MHz. When it is combined with an IF
Section and a Display Section it functions as the
tuning section of an RF spectrum analyzer.

1-14. The analyzer electronically scans input sig-
nals and displays their frequency and amplitude on
a CRT. The horizontal, x-axis, is calibrated in units
of frequency and the vertical, y-axis, is calibrated
in absolute units of voltage (uV or mV) or power

(dBm). Absolute or relative measurements of both
nd frequency can be easily made.

cGeCilily all DT Casl

amplitude ar

QIIIPIIY

1-15. The horizontal (frequency) axis can be
swept three different ways:

a. The center of the CRT is set to a
frequency determined by the dial and the analyzer
is swept symmetrically about that frequency.

b. The analyzer is not swept but is used as a
fixed frequency receiver. Signal amplitude can be

read on the CRT and signal modulation can be
viewed as with an oscilloscope.

c. The analyzer is swept from 0 Hz to 1250

MU,
iVivia,

1-16. Typically, the Spectrum Analyzer is used to
measure the frequency and amplitude of the
various components of a complex electrical signal,
as well as frequency response, harmonic and
intermodulation distortion, gain, attenuation,
modulation index, spectral purity, noise density,
and other parameters. These measurements may be
made on amplifiers, oscillators, mixers, modu-
lators, etc., to evaluate their performance with
respect to their design specifications.

1-17. EQUIPMENT REQUIRED BUT NOT SUP-
PLIED

1-18. The 8554B RF Section must be mated with
an IF Section, such as the 8552A or the 8552B,

1-2

and a Display Section, such as the 140T or the
141T, before the units can perform as a spectrum

analyzer.
1-19. IF Sections

1-20. The 8552A IF Section features calibrated
bandwidths, log and linear amplitude calibration,
and calibrated scan times. The 8552B IF Section
has all of the features of the 8552A and, in
addition, manual scan, narrower bandwidth shape
factors, 10 Hz video filter and an expanded log
scale (Z dB per division).

1-21. Display Sections

1-22. The 140S and
equipped with a fixed persistence, non-storage
CRT; the 141S and 141T Display Sections are
equipped with a variable persistence, storage CRT.
The 148S Display Section has a large screen (8 x
10 inch) CRT. Overlays are available for the
standard 140A and 141A Oscilloscope Mainframes

to provide log and linear graticule scales.

40T Display Sactions

1
LIV L LJISPIRYy WDCLuiVian

=1

1-23. COMPATIBILITY

1-24. The HP 8554B RF Section is fully com-
patible with all HP 140S/T, 141S/T, and 1438
Display Sections. The HP 8554B is also compatible
with all HP 140A/B and 141A/B Oscilloscope
Mainframes.

TTHD QEE A Qo D mam Ter

1-25. The HP 8554B RF Section is fully com-
patible with all current 8552A/B IF Sections. HP
8552A’s with serial number prefixes 809, 821, 825,
and 837 should be modified to ensure compati-
hility with the 8554R. This modification can be

Riiivy ivil UiiC Q21D Iy 1noull

made with a kit, HP Part No. 08552-6048, which is
available on request at no cost.

1-26. ACCESSORIES SUPPLIED

1-27. The HP 8554B is supplied with two HP
11593A 50 Coaxial Terminations (BNC). These
connect to the LO outputs on the front panel.

1-28. OPERAT!NG ACCESSORIES

1-29. The instruments listed below can be used to
expand the analyzer’s measurement capability. The
brief descriptions list some of the features and

ayyut,auuuo of each instrument,

mation, contact your local Hewlett-Packard Sales
and Service Office.

For more infor-
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1-30. Tracking Generator. The HP 8444 A Track-

N b
ing Generator is a companion instrument to the

8554B/8552 Spectrum Analyzer. The tracking
generator provides a CW signal that precisely tracks
the analyzer’s tuning frequency. The signal’s ampli-
tude is calibrated and can be adjusted from 0 dBm
to —10 dBm. This signal can be used, with a fre-
quency counter, to make precise frequency
measurements (see HP 8444 A manual). It can also
be used to make frequency response and reflection
coefficient measurements.

1-31. Preamplifiers. The HP 8447-series amplifiers
cover various portions of the analyzer’s frequency
range and can be used to improve the sensitivity of
the analyzer:

a. The HP 8447A; 0.1 - 400 MHz, 20 dB
gain, < 5 dB noise figure.

b. HP 8447B; 0.4 - 1.3 GHz, > 20 dB gain,
< 6 dB noise figure (< 5 dB below 1.0 GHz).

c. HP 8447D; 100 kHz - 1 3 GHz, 26 dB
gain, < 8.5 dB noise figure.

1-32. Oscilloscope Cameras. The 196B, 197A and
123 A Oscilloscope Cameras attach directly to the
analyzer’s CRT bezel and can be used to per-
manently record any signal displayed on the CRT
(see paragraph 3-43).

1-33. TEST EQUIPMENT REQUIRED

1-34. Tables 1-3 and 1-4 list the test equipment
and test equipment accessories to test, adjust and
repair the 8554B.

1-35. WARRANTY

1.268 The HP RBFAR Snectrum Andivzer e dec-

A-O0, 11T 11l OUoUuvTio Jprvuui v m Z ec

tion is warranted and certified as indicated on the
inner front cover. For further information, contact
your nearest Hewlett-Packard Sales and Service
Office. Addresses are provided at the back of this
manual,

-
éo
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Table 1-1. Specifications

SPECIFICATIONS
8554B/8552A/8552B
FREQUENCY Accuracy: iLog Lineer
Range: 100 kHz to 1250 MHz. Frequeney Respons
Scan Width (on 10-division CRT horizontal axis): uency Tesponse
Per Division: 15 calibrated scan widths from 100 (Flatness).
MHz/div to 2 kHz/divina 1, 2, 5 sequence. 100 kHz to 1250 MHz: ~ *1dB ¥12%
Preset: 0 - 1250 MHz, automatically selects 300 kHz I
bandwidth IF Filter. Sw1tchmg.Between o )
Zero: Analyzer is fixed tuned receiver. Bandwidths (at 20°C): 0.5 dB +5.8%
Accuracy: Amplitude Display: +0.25 dB/dB but 2.8% ot:
Center Frequency Accuracy: The dial indicates the ~ not more than full 8 div
display center frequency within 10 MHz. 1.5 dB over the deflection
Scan Width Accuracy: Frequency error between full 70 dB display
two points on the display is less than 10% of range
the indicated separation.
Resolution:
Bandwidth: IF bandwidths of 0.1 to 300 kHz pro- RF INPUT SPECIFICATIONS
vided ina 1, 3 sequence. input impedance: 50§ nominal. Reflection coefficient

Bandwidth Accuracy:Individual IF bandwidths’ 3  <0.30 (1.85 SWR), input attenuator =10 dB.
dB points calibrated to +20% (10 kHz band-  Maximum Input Level: Peak or average power +13 dBm

width * 5%). (1.4 Vac peak), +50 Vdc incident on input mixer and
Bandwidth Selectivity: 60 dB/3 dB IF bandwidth +33 dBm incident on input attenuator (in the 50 dB
ratio < 20:1 for IF bandwidths from 10 kHz to position for <1 dB gain compression).

300 kHz. 60 dB/3 dB bandwidth ratio < 11:1
for IF bandwidths 100 Hz to 3 kHz.1

tability: ) GENERAL
Residual FM: Calibrator Qutput:
Stabilized: < 100 Hz peak-to-peak. Amplitude: —30 dBm, 0.3 dB.
Unstabilized: < 10 kHz peak-to-peak. Frequency: 30 MHz, +3 kHz.4

Noise Sidebands: More than 70 dB below CW
signal, 50 kHz or more away from signal,  §can Time: 16 internal scan rates from 0.1 ms/div to 10

with 1 kHz IF bandwidth. sec/div in a 1, 2, 5 sequence and manual scan.®
AMPLITUDE Scan Time Accuracy:
Absolute Amplitude Calibration Range: 0.1 ms/div to 20 ms/div: ¥10%.
Log: From —122 to +10 dBm, 10 dB/div on a 70 dB 50 ms/div to 10 s/div: +20%.
| display,or2dB/divonal6dBdisplay.®  poyer Requirements: 100, 120, 220, 240V +5% —10%,
Linear: rrom U.l gv/awv 1o luvmyjawimal, 2 50 to 60 Hz, normally less than 225 watts (includes

sequence on an 8-division display. plug-ins used).

Dimensions: With Model 140T or 141T Display Section:
9-1/16 in. high (including height of feet)x 16-3/4 in.
wide x 18 3/8 in. deep (229 x 425 x 467 mm).

Dynamic Range:
Average Noise Level: <—102 dBm with 10 kHz IF

Bandwidth.
Spurious Responses: All image and out-of-band Weight
mixing responses, harmonic and intermoduia- Model 8554B RF Section: Net, 10 Ib, 4 oz (4.7 kg).
tion distortion products are more than 65 dB3 Model 8552A or 8552B IF Section: Net, 9 Ib (4.1 kg).
below a —40 dBm signal at the input mixer.* Model 140T Display Section: Net, 37 b (16.8 kg).
Residual Responses (no signal present at input): Model 141T Display Section: Net, 40 lb (18 kg).
With input attenuation at 0 dB: < —100 dBm. _
+Signal level at input mixer = (signal level at input) — (input RF  28552A IF Section has 10 dB/division log display only.
attenuation. 3More than 55 dB below at 3 MHz 1100 kHz.
185524 IF Section: 60 dB/3 IF bandwidth ratio <20:1 from 1 4+0.3 MHz with 8552A IF section.
1 kHz to 300 kHz and <25:1 for 300 Hz IF bandwidth. 585524 IF Section does not provide manual scan.

14



Table 1-2. Supplemental Performance Characteristics

FREQUENCY CHARACTERISTICS

Frequency Range: For operation of the analyzer outside
the 100 kHz to 1250 MHz range, see Figure B.

Scan Width:

Preset 0 - 1250 MHz: Inverted marker identifies the
frequency that becomes the center frequency
for scan width per division and zero scan
modes.

Zero: Analyzer becomes fixed-tuned receiver with
frequency set by FREQUENCY and FINE
TUNE controls and selectable bandwidths set
by BANDWIDTH control. Amplitude variations
are ulbpla'y'eu versus time on the CRT.

Resolution: See Figure A for curves of typical Spec-
trum Analyzer resolution using different IF band-
widths.

Stability: First local oscillator can be automatically
stabilized (phase-locked) to internal reference for
scan widths of 200 kHz/div or less. Signal display
shift with stabilization < 50 kHz.

Long Term Drift: (At fixed center frequency, after
2-hour warm-up).

Stabilized: + 10 kHz/10 min.
Unstabilized: * 50 kHz/10 min.

Temperature Drift:

Stabilized: 100 kHz/°C.
Unstabilized: 200 kHz/°C.

AMPLITUDE CHARACTERISTICS

The average noise level indicates the maximum sensitiv-

ity of the analyzer. For typical noise level versus input

frequency curves from 100 kHz to 1250 MHz, see Figure

B.

Dynamiec Range: For dynamic range with other than
—40 dBm input level, see Figure C.

Gai n Comnression® For ( —10 dBm signal level to in

Gain Compression: For 10 dBm signal lev
mixer gain compression < 1 dB.
Amplitude Accuracy:
Measurement Accuracy: Largely determined by fre-
quency response (* 1 dB) and display accuracy
(* 1.5 dB) for general use. This £ 2.5 dB can be
improved using IF substitution techniques.
Frequency Response (flatness): For typical fre-
quency response characteristics, see Figure B.
Log Reference Level: Controls provide continuous Log
Reference Levels from +10 dBm to —72 dBm (—50
dBm below 200 kHz).
Log Reference Level Control: Provides 70 dB range
(60 dB below 200 kHz), in 10 dB steps.

e

Accurate to + 0.2 dB (¥ 2.3%, Linear
Sensitivity).

lg Reference Level Vernier: Provides continuous
12 dB range, accurate to + 0.1 dB (= 1.2%) in O,
—6, and —12 dB positions, otherwise ¥ 0.25dB

& 2, 8%).

These Supplemental Performance Characteristics expand the 8554B/8552B specifications, describe the instruments’
unique features and characteristics, and provide other information useful in applying the instrument.
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Table 1-2. Supplemental Performance Characteristics (cont’d)

Amplitude Stability: + 0.07 dB/°C in Log, * 0.6%/°C in
Linear.

Display Uncalibrated Light: Warns if a combination of
control settings (1F or video bandwidth; scan width
or time) degrades the absolute calibration.

Video Filter: Avclasc dnplaycd iGise,; 10 kHz an

A
Hz bandwidths. 10 Hz bandwidth also available
8552B IF Section.
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RF INPUT CHARACTERISTICS

Impedance: 5052 nominal, Type N connector; for 7582 use
matching transformer, such as HP 11694 A.

Reflection Coefficient: When analyzer is tuned to input
signal p < 0.4 (2.33 SWR), for input attenuation =0
dB; p < 0.2 (1.50 SWR), for input attenuation = 10
dB.

Attenuator: 0 to 50 dB in 10 dB steps, coupled to log
reference level indicator to automatically maintain
absolute amplitude calibration. Attenuator accuracy
+ 1.0 dB but not more than * 0.6 dB/step.

GENERAL CHARACTERISTICS
Scan Mode:

Int: Analyzer repetively scanned by internally
generated ramp; synchronization selected by
scan trigger.

Single: Single scan with reset actuated by front

panel pushbutton.

Ext: Scan determined by 0 to +8 volt external
signal; scan input impedance > 10 k 2. Blank-
ing: —1.5 V external blanking signal required.

Scan Trigger For Internal scan mode, select between:

cea_

Auto: Scan free runs.

Line: Scan synchronized with power line frequency.

Ext: Scan synchronized with > 2 volt (20 volt
max.) trigger signal (polarity selected by inter-
nally located switch in Model 8552A or 8552B
IF Section, normally negative).

Video: Scan internally synchronized to envelope of
RF input signal (signal amplitude of 1.5 major
divisions peak-to-peak required on display
section CRT)

..... RT).
Auxiliary Qutputs:
Vertical Qutput: Approximately 0 to —0.8 V for 8
division deflection on CRT display; approx.
100 2 output impedance.
Secan Qutput: Approximatety —5 to +5V for 10 divi-

sion CRT deflection, 1 k2 output impedance.
Pan Lift Qutput: 0 to 14 V (0 V, pen down). Out-

ren L wuLpuLe voWW o Pril QUWIL,. Uuv

put available in INT and SINGLE SCAN modes
and AUTO, LINE, and VIDEO scan trigger.
CRT Baseline Clipper: Front panel control adjusts
blanking of CRT trace baseline to allow more
detailed analysis of low repetition-rate signals
and improved photographic records to be made.

EMI: Conducted and radiated interference is within
requirements of MIL-1-16910C and MIL-I-
6181D and methods CE03, and RE02 of MIL-
STD-461 (except 35 to 40 kHz) when 8554B
and 8552A or 8552B are combined in a 140T or
1417 Display Section.

Temperature Range: Operating, 0° to +55°C; sto-

rage, —40° to +75°C.

DISPLAY CHARACTERISTICS
Model 141T Variable Persistence/Storage Dispiay:
Plug-ins: Accepts Model 8550-series Spectrum Ana-
lyzer plug-ins and Model 1400-series Oscillo-
scope plug-ins.
Cathode-ray Tube:

Type: Post-accelerator storage tube, 9000 volt
accelerating potential; aluminized P31
phosphor; etched safety glass face plate re-
duces glare.

Graticule: 8 x 10 division (approximately 7.1 x
8.9 cm) parallax-free internal graticule; five
subdivisions per major division on horizon-
tal and vertical axes.

Persistence:

Normal: Natural persistence of P31 phosphor

(approximately 0.1 second).

Normal Writing Rate Mode: Continuously
variable from less than 0.2 second to more
than one minute (typically to two or three
minutes).

Maximum Writing Rate Mode: Typically from
0.2 second to 15 seconds.

Erase: Manual; erasure takes approximately 350
ms; CRT ready to record immediately after
erasure.

Storage Time: Normal writing rate; more than 2 hours at
reduced brightness (typically 4 hours). More than
one minute at maximum brightness.

Fast Writing Speed: More than 15 minutes (typically 30
minutes) at reduced brightness or more than 15
seconds at maximum brightness.

Functions Used with Oscilloscope Plug-ins Only:

Intensity modulation, calibrator; beam finder.
Dimensions: 9-1/16 in. high (including height of feet) x
16-3/4 in. wide x 18-3/4 in. deep (229 x 425 x 467
mm).
Weight: Model 141T Display Section: Net, 40 Ib (18 kg).

[

Plug-ins: Same as 141T.

Cathode -ray Tube:

Type: Post-accelerator, 7300 volt potential

medium-short persistence (P7) phosphor;
tinted and etched safety glass face plate re-
duces glare. (Normal persistence of P7
phosphor approximately 3 seconds).

(=)
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Table 1-2. Supplemental Performance Characteristics (cont’d)

Graticule: 8 x 10 division (approximately 7,6 x
9,5 cm) parallax-free internal graticule; five
subdivisions per major division on horizon-
tal and vertical.
Functions Used with Oseilloscope Plug-ins QOnly:
Same at 141T.
Dimensions: Same as 141T.
Weight: Model 140T Display Section: Net, 37 Ib
(16.8 kg).

Model 143S Normal Persistence Large Screen Display:
Plug-ins: Same as 141T.
Cathode-ray Tube:
Type: Post accelerator, 20 kV accelerating po-

tential aluminized P31 phosphor. (Persis-
tence approximately 0.1 second.)
Graticule: 8 x 10 divisions (approximately 8 x
10 inch) parallax-free internal graticule, five
subdivisions  per major division on
horizontal and vertical axes.
Functions Used with Time Domain Plug-ins Only:
Same as 141T.
Dimensions: 21 in. high (including height of feet) x

16-3/4 in. wide x 18-3/8 in. deep (533 x 425 x
467 mm).

Weight: Model 143S Display Section: Net, 62 Ib
(28,1 k).

1-7



Table 1-3. Test Equipment

ltem Minimum Specifications Suggested Model | Use*
Frequency Comb Frequency markers spaced 1, 10, 100 MHz apart; usable to HP 8406A Comb PA
Generator 1200 MHz Generator
Frequency Accuracy: *0.01%
Qutput Amplitude: > —40 dBm
HF Signal Generator | Frequency Range: 1 - 50 MHz HP 606B HF P,T
Output Amplitude: —20 dBm Signal Generator
Output Amplitude Accuracy: *1%
Frequency Accuracy: + 1%
Output Impedance: 50 ohms
VHF Signal Generator | Frequency Range: 40 - 455 MHz HP 608F VHF P,T
Frequency Accuracy: * 1% Signal Generator
Output Amplitude: > —20 dBm
Output Impedance: 50 ohms
Sweep Oscillator Frequency Range: 1 -110 MHz HP 8601A Generator/| P
Output Flatness: *0.25 dB over full band Sweeper
Output Impedance: 50 ohms
Output Amplitude: at least 0 dBm
Crystal Detector (2) | Frequency Range: 10 - 1300 MHz HP 423A P
Sensitivity: > 0.4 mV/uW Crystal Detector
Frequency Response: + 0.2 dB
Polarity: Negative
UHF Signal Generator | Frequency Range: 450 - 1200 MHz HP 612A UHF Signal | AT
Frequency Accuracy: 1% Generator
Output Amplitude: —20 dBm
Output Impedance: 50 ohms
Audio Oscillator Frequency Range: 10 kHz HP 200 CD Audio P
Output Amplitude: 2 Vrms Oscillator
Frequency Accuracy: + 2%
Output Impedance: 600 ohms
Sweep Oscillator Frequency Range: 100 - 1250 MHz HP 8690B/8699B P
Output Amplitude: +10 dBm Sweep Oscillator/
Output Impedance: 50 ohms RF Unit
Frequency Counter Frequency Range: 100 kHz - 3.0 GHz HP 5245L Frequency | A,T
Accuracy: *0.001% Counter with
Sensitivity: 100 mVrms HP 5254C Plug-in
Readout Digits: 7 digits
Tunable RF Bandwidth: 1 kHz HP 8405A Vector T
Voltmeter Frequency Range: 1 -100 MHz Voltmeter
Sensitivity: 10 mV -1 Vrms
Input Impedance: > 0.1 megohms

*Use: Performance = p; Adjustment = A; Troubleshooting =T
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Test 1-3. Test Equipment (cont’d)

General Information

Item Minimum Specifications Suggested Model Use*
Digital Voltmeter Voltage Accuracy: * 0.2% HP 3440A Digital T
Range Selection: Manual or Automatic Voltmeter with
Voltage Range: 1 -1000 Vdc full scale HP 3443A Plug-in
Input Impedance: 10 megohms
Polarity: Automatic indication
Oscilloscope Frequency Range: dc to 50 MHz HP 180A with PAT
Time Base: 1 us/div to 10 ms/div HP 1801A Vertical
Time Base Accuracy: * 3% Amplifier and
Dual Channel, Alternate Operation HP 1821A Horizon-
ac or de Coupling tal Amplifier
External Sweep Mode HP 10004 10:1
Voltage Accuracy: * 3% Divider Probes (2)
Sensitivity: 0.005 V/div
Spectrum Analyzer Frequency Range: 0 - 100 MHz HP 8553B/8552A/ A
Scan Width: 10 MHz 141T Spectrum
Analyzer
Volt-ohm-ammeter Resistance Range: 1 £ to HP 412A T

100 MQ2
Accuracy: + 10% of Reading

*Use: Performance = P; Adjustment= A; Troubleshooitng = T




Table 1-4. Test Accessories

ltem Required Features Suggested Model | Use*
20 dB Attenuator Frequency Range: 100 - 1250 MHz HP 8491A Op 020 P
Flatness: +0.2 dB
50-0hm Tee Type N female connectors on two ports, with the third HP 11536A 50 ohm | T
port able to accept HP 8405A probe tips. Tee
10 dB Fixed Frequency Range: 100 - 1250 MHz HP 8491A, P
Attenuator Flatness: +0.2 dB Option 010
Dual Directional Frequency Range: 100 - 1250 MHz HP 778D Dual Direc- | P
Coupler Directivity: 36 dB tional Coupler
BNC Tee Two BNC Female Connectors, One Male BNC Connector UG-274A/U P,T
HP 1250-0781
Adapter (two) BNC Female to Type N Male UG-201A/U PA
HP 1250-0067
Voltage Probe Dual Banana Plug-to-Probe Tip and Clip (Ground) Lead HP 10025A Straight- | T
Through Voltage
Probe
Cable Assembly (5) Male BNC Connectors, 48 inches long HP 10503A PAT
Cable Assembly BNC Male to Dual Banana Plug, 45 inches long HP 11001A P
Tuning Tool, Blade Nonmetallic Shaft, 6 inches long General Cement 5003| A
(HP 8730-0013)
Tuning Tool, Slot Nonmetallic, 6-inch shaft Gowanda PC9668 A
Wrench Open-end, 15/64-inch HP 8710-0946 A
Wrench Open-end, 5/16-inch HP 8720-0030 A
Wrench No. 6, Allen Driver HP 5020-0289 A
Wrench No. 10, Alten Driver HP 5020-0291 A
Wrench Nut Driver, 5/16-inch HP 8720-0003 A
Screwdrivers Phillips # 1 AT
Phillips # 2
Pozidrive # 1 (Small) Stanley #5531 HP 8710-0899
Pozidrive # 2 (Medium) Stanley # 5332 HP 8710-0900
Tuning Tool, Slot Nonmetallic, 2.5-inch shaft HP 8710-0095 A
Cover Assembly Modified display section cover, see Paragraph 5-12 Modified A
HP 5060-0470
Soldering Iron 47-1/2 watt Ungar # 776 with AT
#4037 Heating Unit

*Use: Performance = P; Adjustment = A; Troubleshooting = T
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Table 1-4. Test Accessories (cont’d)

Item Required Features Suggested Model | Use*
Adapter Type N Tee Male Connector to Type N Female Connector UG-107B/U P
Adapter Type N Male Connector to BNC Male Connector UG-1034/U P

HP 1250-0082
Cable Assembly Type N Connectors, 48 inches long HP 11501A P
Service Kit HP 11592A AT
Contents:

Display Section to Spectrum Analyzer Extender
Cable Assembly (HP 11592-60015)

Tuning Section to IF Section Interconnection
Cable Assembly (HP 11592-60016)

Subminiature Female to BNC Male Test Cable, 3 each,
36 inches long (HP 11592-60001)

Subminiature Male to Subminiature Female Test Cable,
2 each, 8 inches long (HP 11592-60003)

Subminiature Female to Subminiature Female Test Cable,
2 each, 8 inches long (HP 11592-60002)

Twtanmdaw Danvd Acaarmhlyy 1E mineg 9N anndisatave
LIALTHUTL DUaAlu AdTlIVLY , 19 pPllld, YU LULIUULLULY,
for plug-in circuit boards (HP 11592-60011)

Fastener Assembly (2 each: HP 11592-20001 and
HP 1390-0170)

Subminiature Jack-to-Jack Adapter (HP 1250-0827)
Wrench, open end, 15/16 inch (HP 8710-0946)
BNC Jack-to-OSM Plug Adapter (HP 1250-1200)
OSM Plug-to-Plug Adapter (HP 1250-1158)

Cable Assembly R and P Connector

(HP 11592-60013)

*Use: Performance = P; Adjustment = A; Troubleshooting = T
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General Information Model 8554B
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Figure 1-2. HP 11592A Service Kit
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SECTION Ii
INSTALLATION

2-1. INTRODUCTION

2-2. This section explains how to prepare the HP

Model 8554B Spectrum Analyzer RF Section for

use. It explains initial inspection how to install the
Qo ~ds a ranimfunian NAvaogn an

I\.l‘ OeCIion 1u a ulauuuuuv, aud otu;asc aud

shipment.
2-3. INITIAL INSPECTION

2-4. Inspect the shipping container for damage. If
the shipping container or cushioning material is
damaged it should be kept until the contents of the
shipment have been checked for completeness and
the instrument has been checked mechanically and
electrically. The contents of the shipment should
be as shown in Figure 1-1, and procedures for
checking electrical performance are given in Sec-
tion IV. If the contents are incomplete, if there is
mechanical damage or defect, or if the instrument
does not pass the electricai performance test,
notify the nearest Hewlett-Packard office. If the
shipping container is damaged, or the cushioning
material shows signs of stress, notify the carrier as

well as the Hewlett-Packard office. Keep the

shipping materials for carrier’s inspection. The HP
office will arrange for renmr or renlaoement with-

out waiting for clalm settlement

25. PREPARATION FOR USE

CAUTION

Before applying power, check the rear
panel on the Display Section for proper
voltage selection.

2-6. Shipping Configuration

2-7. Since the RF and IF Sections are received
separately, the plug—ins must be mechanically fitted
togetner electncauy connected and inserted in
display section or oscilloscope mainframe of the
140-series. For mechanical and electrical con-

nections, refer to Figure 2-1 and paragraph 2-16.
2-8. Power Requirements

2-9. Consumed power varies with the plug-ins used
but is normally less than 225 watts. Line power

enters the Display Section or Mainframe, where it
is converted to dc voltages, and then is distributed
to the RF and IF Sections via internal connectors.
The Display Section Operating and Service Manual
covers such topics as available power cables, line

nowoayr calantinn
POWeYr seiecil

ing.

hench opneration. and rack mount-
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2-10. Mating Connectors

2-11. Mating connectors used with the Model
8554B should be either 50 ohm-type BNC male or
Type N male connectors that are compatible with
US MIL-C-39012.

2-12. Operating Environment

2-13. The Operating environment should be within
the following limitations:

a. Temperature: 0°C to +55°C

b. Humidity: < 95% relative

c. Altitude: < 15,000 feet.

coohng system to maintain requ1red operatmg
temperatures within the instrument. The air intake
and filter are located on the rear of the Display
Section: air is exhausted through the side panel
perforations. = When operating the instrument,
choose a location which provides at least three
inches of clearance around the rear and both sides.
Refer to the Display Section manual for main-
tenance instructions for the cooling system.

2-15. Interconnections

2-16. The RF and IF Sections are shipped sep-
arately; the plug-ins must be mechanically fitted
together, electrically connected, and then inserted
in the Display Section or mainframe. To make
these connections refer to Figure 2-1 and proceed
as follows:

a. Set the IF Section on a level bench. Lo-
cate slot near right rear corner of RF Section; also
locate metal tab on IF Section that engages with
this slot.

b. Grasp the RF Section near middle of

chassis and raise until it is a few inches above the

21



instaliation

IF Section.

c. Tilt RF Section until front is about 2
inches higher than the rear.

d. Engage assemblies in such a way that
metal tab on the rear of the IF Section slips
through the slot on RF Section.

e. With the preceding mechanical interface
completed, gently lower RF Section until electrical
plug and receptacle meet.

f. Position RF Section as required to mate
the plug and receptacle. When plug and receptacle
are properly aligned, only a small downward
pressure is required to obtain a snug fit.

g. After the RF and IF Sections are joined
mechanically and electrically, the complete assem-
bly is ready to be inserted into the Display Section.

h Pick u

i1, Ll

the RF/IF Sections and center

up the RF/IF Sections

in
opening of Display Section. Push forward unti
assembly fits snugly into Display Section.

l:-':

i. Push in front panel latch to securely
fasten assembly in place.

2-17. To separate the RF/IF Sections from Dis-
play Section and to separate the RF Section from
the IF Section, proceed as follows:

a. Push front panel latch in direction of
arrow until it releases.

b. Firmly grasp the middle of latch flange
and pull RF/IF Sections straight out

c. Locate black press-to-release level near
left front side of RF Section. Press this lever and
simultaneously exert an upward pulling force on

front edge of RF Section.

d. When the two sections separate at the
front, raise RF Section two or three inches and
slide metal tab at rear of IF Section out of the slot
in which it is engaged.

2-18. LO Terminations

2-19. Two HP 11593A 5002 Terminations are

supplied with each HP 8554B. They should be

2-2

connected to the FIRST LO OUTPUT and THIRD
TN NTTNDITM 4nsatannt~va ~n tha fuant nanal
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2-22. The instrument should be stored in a clean,
dry environment. The following environmental
limitations apply to both storage and shipment:

a. Temperature: —40°C to +75°C
b. Humidity: < 95% relative
c. Altitude: < 25,000 feet.

2-23. Packaging

2-24. Original Packaging. Containers and materials
identical to those used in factory packaging are
available through Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard
for servicing, attach a tag indicating the type of
service required, return address, model number,
and full serial number. Also, mark the container
FRAGILE to assure careful handling. In any
correspondence, refer to the instrument by model

number and full serial number.

2-25. Other Packaging. The following general in-
structions should be used for repackaging with
commerciaily available materials:

a. vvrap the instrument in heavy paper or
plastic. (If shipping to a Hewlett-Packard office or
service center, attach a tag indicating the type of
service required, return address, model number,

and full serial number.)

b. Use a strong shipping container. A double-
wall carton made of 350-pound test material is
adequate.

c. Use enough shock-absorbing material (3
to 4-inch layer) around all sides of the instrument
to provide a firm cushion and prevent movement
inside the container. Protect the control panel with
cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container FRAGILE to
ling.

assure careful handlin



Model 8554B Installation
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Model 8554B

Operation

SECTION 11l
OPERATION

3-1. INTRODUCTION

3-2. This section provides complete operating
instructions for the HP 8554B Spectrum Analyzer
RF Section. It also provides a brief description of
IF Section and Display Section controls; for a de-
tailed description of these sections, refer to their
manuals.

3-3. PANEL FEATURES

3-4. Front panel controls, indicators and con-
nectors are shown and briefly described in Figure
3-6. Rear panel controls and connectors are shown
. and functionally described in Figure 3-7.

3-5. OPERATOR'’S CHECKS

3-6. Upon receipt of the analyzer, or when any
plug-in is changed, perform the operational adjust-
ments listed in Figure 3-7. This procedure corrects
for minor differences between units and ensures
that the RF Section, IF Section and Display Sec-
tion are properly matched.

3-7. If, after performing the operational adjust-
ments, it is desired to further verify that the analy-
zer is operating correctly, perform the front panel
check procedures listed in Table 4-1. Table 3-1 lists
a few potential difficulties and their correction.
Table 3-2 provides fuse replacement information.

3-8. OPERATING CONSIDERATIONS
39. RF Input

3-10. Input impedance is nominally 50 ohms from
100 kHz to 1250 MHz. A dc blocking capacitor
(located between the RF INPUT jack and the
analyzer’s input attenuator) permits RF measure-
ments in the presence of dc levels as high as 50
volts. An external pad must be used for circuits
that require a dc return in their output.

3-11. Amplitude Characteristics

3-12. Absolute Voltage and Power Readings.
There are two basic display modes, LOG and
LINEAR. In LINEAR mode the analyzer measures

galtaoa m\V 7 Twn T.OMDY ode tha analuzar
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measures power in dBm (into 50 ohms).

3-13. The basic log display scale factor is 10
dB/div. With the 8552A IF Section this is selected

by setting LOG/LINEAR to LOG. With the 8552B
IF Section this is selected by setting LOG/LINEAR
to 10 dB LOG.

3-14. The LOG/LINEAR switch on the 8552B
also has a 2 dB LOG position. In this position, the
log display scale factor is 2 dB/div. (The LOG REF
graticule on the CRT represents the same power
level in both positions).

21E Tha ahaenluita l vel nwacantad hvy tha
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LOG REF gratlcule on the CRT is set by the LOG
REF LEVEL and INPUT ATTENUATION con-
trols. When LOG/LINEAR is set to LOG, the black
“+”” lamp lights to indicate that the absolute power
level represented by the LOG REF graticule is the
algebraic sum of:

a. The black dBm reading (under the lit in-
dex lamp ) on the LOG REF LEVEL switch,
and

b. The black reading on the LOG REF
LEVEL vernier.

- 3- 16 When INPUT ATTENUATION is changed
e

the lit
to 1nd1cate the change in absolute level of the LOG
REF graticule line.

3-17. The LINEAR SENSITIVITY and INPUT
ATTENUATION controls establish the linear dis-
play scale factor (volts/div). When LOG/LINEAR is
set to LINEAR. the blue “X” lamp lights to indi-

SO LIV, VAT RART aalllp Lpivs W G2

cate that the dlsplay scale factor is the product of:

a. The blue volts/div reading (under the lit
index lamp) on the LINEAR SENSITIVITY
switch, and

b. The blue reading on the LINEAR SENSI-
TIVITY vernier.

3-18. When INPUT ATTENUATION is changed,
the lit index lamp automatically switches position
to indicate the change in scale factor.

3-19. Sensitivity. The analyzer’s noise level varies
with bandwidth; the narrower the bandwidth,the
lower the noise level, and the higher the sensitivity.
However, the bandwidth chosen is usually a com-
promise because narrow bandwidths require
narrow scan widths or slow scan times. (The DIS-
PLAY UNCAL lamp will be unlit when the scan

3-1



Table 3-1. Operational Difficulties and Their Correction

Difficulty

Corrections

Complete Failure or no vertical
deflection

Amplitude Calibration

Insufficient horizontal gain

Incorrect vertical position

No Scan

Display skewed.

Erratic tuning for narrow (blue-coded)
scan widths.

DISPLAY UNCAL light on

Check fuses. Refer to Table 3-2.

Recalibrate in accordance with paragraph 2-16.
Adjust HORIZONTAL GAIN.

Adjust HORIZONTAL POSITION.

Adjust VERTICAL POSITION.

Set SCAN MODE to INT and SCAN TRIGGER to

Ta Ty

LINE. Check fuses.
Adjust trace align.

Tune TUNING STABILIZER to OFF or use FINE
TUNE only.

Increase SCAN TIME or reduce SCAN WIDTH or in-
crease BANDWIDTH or VIDEO FILTER

Table 3-2. Fuse Information

Designation/

Rating Location

Indication

See inside bottom cover
display section.

F481 3 Amp

Same as above
Same as above

Same as above

F401 4 Amp
Slo-Blo

Same as above

If F1 opens because of overload, instrument may func-
tion normally until excessive current opens F2.
(Generally, this will occur at turn on or during a sharp
line surge). If a short develops in or if excessive current
is drawn form the —10 volt supply, both F1 and F2 will
open. When both fuses are open or when only F2 is

open, the front panel indications are as follows:
a. No display.

b. All front panel indicator lamps, except SCAN-
NING will function.

No display. All indicator lamps function, except SCAN-
NING. (SCANNING cannot be turned on in any scan
mode.)

Nothing works, except POWER ON lamp.

Same as above

Same as above

Nothing works.




Model 8554B

width and scan time are satisfactory for the
bandwidth chosen).

3-20. For a given sensitivity requirement, the
widest possible bandwidth should be used. Effec-
tive sensitivity can be increased by using the video
filter. The filter averages the noise, making it possi-
ble to see small signals that would otherwise be
obscured by noise peaks (see Figure 3-1).

3-21. Loss or gain in the signal path will affect
sensitivity. For maximum sensitivity, set INPUT
ATTENUATION to 0 dB. Sensitivity can be in-
creased by the use of appropriate low-noise pre-
amplifiers (see OPERATING ACCESSORIES in
Section I).

3-22. Dynamic Range. Dynamic range is defined
as the difference between the minimum and maxi-
mum signal levels that can be simultaneously dis-
played on the analyzer’s CRT; with the
8554B/8552/140 analyzer, this range is 70 dB.

a. Video Filter OFF

b. Video Filter 100 Hz

Figure 3-1. Increasing Effective Sensitivity
Using the Video Filter

Operation

However, in practice any analyzer’s dynamic range
has system noise (which depends upon bandwidth)
as the lower limit, and the input signal level that
causes spurious responses to appear above the noise
level as the upper limit.

3-23. Since spurious responses are generated by
overdriving the analyzer, the operator can use the
INPUT ATTENUATION control to tell if the ana-
lyzer is overloaded. Simply increase the attenu-
ation by 10 dB; input signals will drop 10 dB while
internal distortion responses will drop more than
10 dB. (See Figure 3-2). To ensure that harmonic
and intermodulation responses are not visible on
the display, keep level at input mixer* below that
indicated in Figure 3-3. For example, if noise level
is —105 dBm, the maximum input level for a
spurious free display is —40 dBm (for a dynamic
range of 65 dB). If the noise level is —115 dBm,
then the maximum input is —45 dBm and the
dynamic range is 70 dB.

3-24. Although spurious responses may be gen-
erated for large input signals, the analyzer is still
calibrated. Gain compression is less than 1 dB for a
signal level to the input mixer* of —10 dBm.
Therefore, with 20 dB of input attenuation, the
analyzer remains absolutely calibrated for input
levels as high as +10 dBm. Note, however, that the
maximum input level under any circumstances is
+13 dBm. A signal level greater than this may
damage the input attenuators or mixers of the
analyzer. Extemal pads, or directional couplers can
be used to reduce a high level signal to a lower
level compatible with the analyzer.

3-25. Residual and leakage responses are signals
that appear on the display when there is no input
to the analyzer. These signals may be identified by
simply disconnecting the input. When working in
high RF environments, stray signals can also be
picked up by leakage through the input cable.
Signals such as these can generally be eliminated by
using cables with better shielding.

3-26. Amplitude Accuracy. Amplitude accuracy
depends upon the measurement technique used.
The factors involved in amplitude accuracy mea-
surements are listed below.

LOG LINEAR
Frequency Response
(Flatness) *1dB +12%
INPUT ATTENUA-
TOR (Excluding
Flatness) +1dB + 12%

* Signal level at input mixer = (signal level at INPUT) — (INPUT
ATTENUATION)
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a. INPUT ATTENUATION =0 dB
LOG REF LEVEL =0 dBm

oy QRoer M

SPURIOUS RESPONSE LEVEL

b. INPUT ATTENUATION = 10 dB -110 /

LOG REF LEVEL = 0 dBm
DYNAMIC RANGE =
SPIUR ous LIEVEL~ lNPlll'l LEVEL

-60 -50 -4 -30 ] -10 "]
SIGNAL LEVEL TO INPUT MIXER™

Figure 3-3. Dynamic Range

* Signal level at input mixer - (signal level at INPUT) -
{(INPUT ATTENUATION).

c. INPUT ATTENUATION =20 dB
LOG REF LEVEL = 0 dBm

Figure 3-2. Intermodulation Responses
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LOG LINEAR
Calibrator +0.3dB +3.5%
LOG REF LEVEL-
LINEAR
SENSITIVITY +0.2dB +2.3%
LOG REF LEVEL*
Vernier +0.1dB +1.2%
Switching be-
tween band-
widths (20/°C) +0.5dB +5.8%
Amplitude
Stability +0.07 dB/°C | £0.6%/°C
Amplitude
Display +0.25 dB/dB | +2.8% of
but not more | full 8 divi-
than +1.5 dB | sion deflec-
over full tion.
70 dB dis-
play range.

3-27. For general use, the amplitude measurement
accuracy is determined by the frequency response
flatness and the amplitude display accuracy. It is
evident from the above chart that better accuracy
can be obtained by moving the signal to be mea-
sured to the same display level as the calibrator,
thus eliminating the amplitude display error of *
1.5 dB. The frequency response error of 1 dB can
also be eliminated by calibrating the display with a
laboratory standard at the frequency of interest.
To ensure maximum accuracy, the analyzer should
be calibrated in the bandwidth used to make the
measurement; also, the DISPLAY UNCAL light
must be off.

3-28. Frequency Characteristics

3-29. Stabilization. The analyzer is stabilized
when the TUNING STABILIZER is set to ON (up),
the scan widths that are blue color-coded (2
through 200 kHz per division). Coarse tuning the
analyzer in the stabilized mode will cause the ana-
lyzer to jump lock points. When the analyzer is
stabilized use FINE TUNE only.

3-30. Frequency Scanning. Any segment of the
frequency range can be presented on the CRT. Any
of the three scanning modes can be selected from
the front panel: full scan (0 - 1250 MHz), PER
DIVISION scan (scan width selectable from 1000
MHz to 20 kHz), and ZERO scan. Switching be-

* Vernier accuracy at 0, 6, and 12 dB; otherwise T 0.25 dB
( £ 2.8%).

Operation

tween scanning modes makes it possible to periodi-
cally monitor the entire spectrum while individual
signals are examined in detail as is done in surveil-
lance and circuit-stability analysis. In the following
paragraphs, the three scanning modes are described

in their usual order of use.

3-31. 0 - 1250 MHz Scan: for a quick view of the
entire frequency range, the preset, G - 1250 MHz
scan mode can be selected. A marker identifies the
center frequency of the CRT display for the other
scan modes (PER DIVISION and ZERO) and since
the marker is inverted, it cannot be confused with
input signals. The marker can be tuned to any fre-
quency by setting the tuning dial. When the marker
is centered on a particular signal, the signal ampli-
tude will dip to a minimum.

3-32. SCAN WIDTH PER DIVISION: in the PER
DIVISION scan mode, the scan width is selected
by the front panel SCAN WIDTH control. Scan
widths of 1000 MHz to 20 kHz (100 MHz to 2 kHz
per division) are selectable by the PER DIVISION
control. The ten-division scan is symmetrical about

41~ ~ 4+ £ P
the center frequency selected by the FRE-

QUENCY control. Since the scan widths are cali-
brated, frequency separation is read directly from
the CRT. The spectrum may be scanned in small or
large segments, depending upon the application.

3-33. ZERO Scan: in the ZERO scan mode, the
analyzer is a fixed-tuned receiver and is manually
tuned by the FREQUENCY control. Using this
mode and the calibrated time base, the demodula-
ted waveform of a signal can be examined in the
time-domain.

3-34. Frequency Accuracy. The frequency accu-
racy of a Spectrum Analyzer is related to both the
center frequency accuracy and the scan width
accuracy. The absolute frequency of any displayed

signal is a function of the center frequency accu-
racy. The precision of a frequency difference
measurement is determined by the scan width
accuracy.

3-35. Since the frequency scan is very linear, abso-
lute frequency can be determined by comparing
the unknown signal to a known reference fre-
quency. (The HP 8406A Comb Generator provides
a comb of reference signals spaced at 100, 10 and 1
MHz for reference purposes). The reference and
unknown signals are simultaneously applied to the
analyzer; both frequencies can then be read
directly from the CRT. A typical example is shown
in Figure 3-4; the reference frequency was derived
from the HP 8406A. The unknown frequency was
read from the analyzer dial as about 380 MHz. The
comb reference is known to be 385 MHz + 0.01%
(£38.5 kHz) and the scan width is 50 kHz per
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division (signal separation is 150 kHz + 10%, that is
150 kHz +15 kHz). Thus, the frequency of the
unknown can be calculated to be 385.15 MHz
+53.5 kHz. Greater detail on ‘‘ Accuracy Frequency
Measurements’ is given in Application Note
ANG63D. There is also a procedure for making pre-
cision frequency measurements using the HP
8444 A Tracking Generator. (See the HP 8444A
manual.)

REFERENCE

UNKNOWN

Figure 3-4. Using a Reference Signal to Measure
An Unknown Frequency

3-36. Frequency Resolution. The resolution of
the analyzer is a measure of its ability to separate
two closely spaced signals. This characteristic is
largely determined by the IF passband.

3-37. Two signals of equal amplitude can be re-
solved if their frequencies differ by more than the
3 dB bandwidth of the analyzer (Figure 3-5a). If
the signals are unequal in amplitude, the frequency
separation must be greater or the bandwidth must
be narrower (Figure 3-5b). Figure 1-3 in Table 1-2
shows a typical resolution chart for the Spectrum
Analyzer. For a given bandwidth setting the chart
shows the frequency resolving capability of the
analyzer for two signals. For instance, two signals
differing by 40 kHz and 30 dB can be resolved
using the 10 kHz bandwidth. Maximum resolution
can be obtained with a narrower bandwidth. If in
the preceding example, the bandwidth is reduced
to 1 kHz, the frequency resolution is improved by
a factor of eight - to 5 kHz. A more narrow band-
width than that required to resolve the frequency
of the viewed signals should not be used, since a
longer scan time will be required to maintain a
calibrated amplitude display. (The DISPLAY
UNCAL light is off when the scan time is
compatible with the scan width and bandwidth
selected). Eight calibrated bandwidths from 100
Hz to 300 kHz permit selection of the optimum
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bandwidth for maximum sensitivity, resolution, or
a choice of scan width and scan time.

3-38. Variable Persistence and Storage Functions

3-39. With the 141T Display Section the operator
can set trace persistence for a bright, steady trace
that does not flicker, even on the slow sweeps re-
quired for narrow band analysis. The variable
persistence also permits the display of low
repetition rate pulses without flickering and, using
the longest persistence, intermittent signals can be
captured and displayed. The storage capability
allows side-by-side comparison of changing signals.

a. Signals of Equal Amplitude: SCAN WIDTH PER
DIVISION =2 kHz; BANDWIDTH = 1 kHz

b. Signals Differing in Amplitude by 30 dB: SCAN WIDTH
PER DIVISION = 2 kHz; BANDWIDTH = 0.3 kHz

Figure 3-5. Resolving Two Signals That
Are Close Together
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3-40. Persistence and Intensity. The persistence
and intensity determine how long a written signal
will be visible. Specifically, PERSISTENCE con-
trols the rate at which a signal fades and INTENSI-
TY controls the trace brightness as the signal is
written. With a given PERSISTENCE setting, the
actual time of trace visibility can be increased by
greater INTENSITY. Since the PERSISTENCE
control only sets the fade rate, it follows that a
brighter trace will fade more slowly. Conversely, a
display of low intensity will disappear more rapid-
ly. The same principle applies to a stored display of
high and low intensity.

CAUTION

Excessive INTENSITY will damage the
CRT storage mesh. The INTENSITY
setting for any sweep speed should just
eliminate trace blooming with minimum
PERSISTENCE setting.

3-41, Storage. The storage controls select the
storage mode in which the CRT functions. In
ERASE, the WRITING SPEED function is discon-
nected and all written signals are removed from the
CRT. The STORE selector disconnects the
WRITING SPEED and ERASE functions and im-
plements signal retention at reduced intensity. In

Operation

the STORE mode, PERSISTENCE and INTEN-
SITY have no effect.

3-42. Writing Speed. In the FAST mode, the fade
rate is decreased, the entire screen becomes
illuminated more rapidly, and the display is ob-
scured. The effective persistence and storage time
are considerably reduced.

3-43. Photographic Techniques

3-44. Excellent signal photography is possible
when the Spectrum Analyzer is used with an oscil-
loscope camera and when proper techniques are-
employed. Both the HP 196B and the 197A Oscil-
loscope Cameras attach directly to the anlayzer’s
CRT bezel without adapters. Both cameras also
have an Ultra-Violet light source that causes a uni-
form glow of the CRT phosphor. This gives the
finished photograph a gray background that con-
trasts sharply with the white trace and the black
graticule lines. Ulta-Violet illumination is normally
used only when the CRT is of the non-storage and
fixed persistence type (140T Display Section). For
a storage or variable persistence CRT (141T Dis-
play Section), a uniform gray background can be
obtained by simply taking the photograph in
STORE rather than in VIEW.

@ FREQUENCY: coarse tunes CENTER FREQUENCY
in SCAN WIDTH PER DIVISION and ZERO scan
modes. In 0 to 1250 MHz scan mode it tunes in-
verted marker on CRT to indicate CENTER FRE-
QUENCY for other scan modes.

€@ FINE TUNE: fine tunes CENTER FREQUENCY.

@ TUNING STABILIZER: when set to up position,
analyzer is phase locked if SCAN WIDTH is also set
to ZERO or PER DIVISION and SCAN WIDTH PER
DIVISION is set to any blue numeral. Use FINE
TUNE to tune frequency. Coarse tune control (FRE-
QUENCY) will cause analyzer to jump lock points
(1 MHz jumps).

BANDWIDTH: selects resolution bandwidth of
Spectrum Analyzer.

@ CENTER FREQUENCY: dial indicates center fre-
quency to which analyzer is tuned by FREQUENCY
in SCAN WIDTH PER DIVISION and ZERO scan

FRONT PANEL FEATURES

oSCAN WIDTH: selects frequency scan mode. PER

o AMPL CAL: sets overall gain of analyzer for absolute

o INPUT ATTENUATION: adjusts the input signal

modes (FINE TUNE does not move dial pointer).
Indicates frequency of inverted marker in 0 - 1250
MHz scan mode.

DIVISION mode scans the analyzer symetrically
about the CENTER FREQUENCY with a scan width
set by the PER DIVISION control. 0 - 1250 MHz
mode scans analyzer from 0 to 1250 MHz; inverted
marker and dial identify CENTER FREQUENCY for
other scan modes. in ZERO scan mode analyzer be-
comes a fixed frequency receiver at the CENTER
FREQUENCY.

PER DIVISION: selects the CRT horizontal calibra-
tion (frequency scale) in SCAN WIDTH PER DIVI-
SION mode.

amplitude calibration.

level to the input mixer to maximize dynamic range.

Figure 3-6. Front Panel Features (1 of 4)

See page 3-9 for Illustration.
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Set for —40 dBm at mixer (level at mixer = level —
INPUT ATTENUATION).

NCAL: warning light indicates that the
is uncalibrated due to incompatible set-
AN WIDTH PER DIVISION, SCAN TIME

ISION, BANDWIDTH, and VIDEO

0 RF INPUT: 50 ohm female Type N coaxial input
connector.

CAUTION

To prevent mixer burnout, attenuator
damage, or both, the RF INPUT level
should never exceed 1 Vrms (+13 dBm) or
+ 50 Vde.

@ FIRST LO OUTPUT: 2050 MHz to 3300 MHz from
YIG oscillator; female BNC connector. Terminate in
50 ohm load when not in use.

@® THIRD L0 OUTPUT: 500 MHz from third LO, fe-
male BNC connector. Terminate in 50 ohm load
when not in use.

D INDICATOR LAMPS: When “+ is lit, absolute level
(in dBm) of LOG REF graticule on CRT is sum of
LOG REF LEVEL controls. When “X” is lit, linear
scale factor (in mV or uV) on CRT is product of
LINEAR SENSITIVITY controls.

® caL ouTPUT: 30 MHz, —30 dBm signal for

amplitude cahbratlon of analyzer; signal also contains

harmonics: 60 MHz, 90 MHz, etc.

@PEN LIFT OUTPUT, TRIG/BLANK
INPUT: provides +14 V pen lift signal during retrace
(for use with X-Y recorders); present with SCAN
MODE set to SINGLE or INT and SCAN TRIGGER
set to VIDEO, LINE, or AUTO. Serves as input for

external blanking signal (—1.5V) with SCAN MODE

set to EXT. Serves as input for external trigger signal
(see @@))with SCAN MODE set to INT and SCAN
TRIGGER set to EXT.

m VERTICAL OUTPUT: provides output proportional
to vertical deflection on CRT. Approximately 100

mal] maw maniew ol man

mV per major division with 100 ohm output impe-

dance (0 V = bottom, 800 mV = top).

m SCAN IN/OUT: provides output voltage proportional
to CRT horizontal deflection. 0 volts equals center

screen with 1 volt per division (—5 to +5 V full
screen). Output voltage available with SCAN MODE
set to SINGLE, INT, and MAN (on 8552B). With
SCAN MODE set to EXT, connector used as input for
0 to +8 V external scan signal.

@ DISPLAY ADJUST: the controls adjust deflection
circuit gain and offset levels to calibrate CRT.

@ LOG REF LEVEL - LINEAR SENSITIVITY: these
controls set the absolute amplitude calibration of
CRT display. In LOG mode, sum of two control set-
tings gives absolute level (in dBm) of LOG REF
graticule on CRT. In LINEAR mode, product of two

control epfhnoe mvoe CRT scale factor in volis ner

SO S0 ves LRV Cale Lallorl 1 VYOI pe

division (in uV or mV)

0 LOG/LINEAR: selects display mode, LOG (log-
arithmic) or LINEAR. Also selects LOG scale factor
with 8552B, either 10 dB/div or 2 dB/div (with
85524, scale factor is 10 dB/div). In LINEAR mode,

by LINEAR SENSITIVITY

crala fantnr ic colantad
5CaiC 1alilr 15 SeieCied

controls.

@ SCAN TRIGGER: selects synchronizing trigger when
in the INT SCAN MODE.

AUTO: scan free runs.

LINE: scan synchronized to power line frequency.
EXT scan initiated by external positive or negative
ulses (2-20V normally negative) applied to TRIG/

LA K INPUT (polarity set by switch in IF

ection

VIDEO. scan internal synchronized to envelope of
RF input signal. Signal amplitude of 1.5 divisions
peak-to-peak (min.) required on display section
CRT.

nw-c:

@ SCAN MODE: selects scan source.

INT.: analyzer repetitively scanned by intemally gen-
erated ramp; synchronization selected by SCAN
TRIGGER. SCANNING lamp indicates time
during which analyzer is being scanned.

EXT.: scan determined by externally applied 0 to +8
V signal at SCAN IN/OUT.

MAN: scan determined by MANUAL SCAN control;
scan continuously variable across CRT in either
direction. (Not available with 85562A).

SINGLE: single scan initiated by front panel push-
button. SCANNING lamp indicates time during
which analyzer is being scanned.

w

Figure 3-6. Front Panel Features (2of 4)
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@ Initiates or resets scan when SINGLE SCAN MODE is
selected.

@ SCAN TIME PER DIVISION: selects time required
to scan one major division on CRT display. Control

acts as time base for time domain operation in ZERO
scan.

@’VlDEO FILTER: post detection low pass filter for
effective averaging of distributed signals such as noise.
Bandwidths of 10 kHz, 100 Hz, and 10 Hz selectable;
nominal bandwidth 400 kHz in OFF position. (10 Hz
position not available with 8552A).

@) BASE LINE CLIPPER: allows blanking of the bright
base line area of the CRT for better photography and
improved display of transient phenomena.

@MANUAL SCAN: controls spectrum analyzer
horizontal scan in the MAN SCAN MODE. (Not
available on 8552A).

@ CAL 10 Vand 1V: 10 Vor 1 V square wave used to
calibrate time domain plug-ins only.
OCUS: focuses CRT

ﬁl:n 1HC. ¢
W

@ BEAM FINDER: returns CRT trace to the center of
the screen regardless of deflection potentials with
time domain plug-ins only.

@ NON STORAGE, CONV: defeats the storage and
variabie persistence features of the CRT. Persistence

is that of the standard P31 phosphor.

®|NTENS|TY: adjusts the intensity of the trace on
the CRT.

CAUTION

Excessive INTENSITY will damage the CRT

FRONT PANEL FEATURES

storage mesh. Whenever trace blooming oc-
curs, turn INTENSITY down.

@ ERASE: erases the CRT in the WRITING SPEED

FAST or STD mode of operation, CRT ready to

dy to
record immediately after erasure.

@ PERSISTENCE: adjusts the trace fade rate from 0.1
sec to more than 2 minutes in the WRITING SPEED
FAST or STD modes of operation.

@ WRITING SPEED FAST, STD: these controls select
the writing speed of the CRT in the PERSISTENCE
mode of operation. The WRITING SPEED STD mode
is almost always selected for spectrum analysis appli-
cations.

@ STORE TIME: controls the storage time and relative
brightness of the display in the STORE mode of
operation. Storage time more than 2 minutes at maxi-
mum brightness, more than 2 hours at minimum
brightness.

@ STORE: stores the display on the CRT for extended
viewing or photography. The CRT does not write in

tho QTAD L e~
ine viuvnm imoae.

@ POWER: controls power to the mainframe and to
both plug-ins.

@ ASTIG: adjusts the shape of the CRT spot.

m TRACE ALIGN: used to adjust the CRT trace to
align with the horizontal graticule lines.

) CRT Graticule with LOG and LIN scales. LOG REF
is the level used to reference the amplitude of dis-
played signals in the LOG display mode. LINEAR
display amplitude is referenced from the baseline.

Figure 3-6. Front Panel Features (3 of 4)



























































































































































































































































































































































































































































































