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SAFETY STEPS TO FOLLOW IF SOMEONE IS THE VICTIM OF ELECTRICAL SHOCK

DO NOT TRY TO PULL OR GRAB THE INDIVIDUAL

IF POSSIBLE, TURN OFF THE ELECTRICAL POWER

AFTER THE INJURED PERSON IS FREE OF CONTACT WITH THE SOURCE OF
ELECTRICAL SHOCK, MOVE THE PERSON A SHORT DISTANCE AWAY AND
IMMEDIATELY START ARTIFICIAL RESUSCITATION
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WARNINGS

The WARNING sign denotes a hazard. It calls attention to procedure, practice, or the like, which,
if not correctly performed or adhered to, could result in injury or loss of life. Do not proceed
beyond a WARNING sign until the indicated conditions are fully understood and met.

If this instrument is to be energized through an auto-transformer (for voltage reduction), make
sure the common terminal is connected to the earthed pole of the power source.

BEFORE SWITCHING ON THE INSTRUMENT, the protective earth terminal of the instrument must
be connected to the protective conductor of the (mains) power cord. The mains plug shall only
be inserted in a socket outlet provided with protective earth contact. The protection action must
not be negated by using an extension cord (power cable) without a protective grounding
conductor. Grounding one conductor of a two-conductor outlet is not sufficient protection.

Any interruption of the protective (grounding) conductor, inside or outside the instrument, or
disconnection of the protective earth terminal is likely to make this instrument dangerous.
Intentional interruption of the earth ground is prohibited. Whenever it is likely that the protection
has been impaired, the instrument must be secured against unintended operation.

Servicing this instrument often requires that you work with the instrument's protective covers
removed and with ac power connected. Be very careful; the energy at many points in the
instrument may, if contacted, cause personal injury.

Adequate ventilation should be provided while using TRICHLOROTRIFLUOROETHANE.
Prolonged breathing of vapor should be avoided. The solvent should not be used near heat or
open flame; the products of decomposition are toxic and irritating. Since
TRICHLOROTRIFLUOROETHANE dissolves natural oils, prolonged contact with skin should be

avoided. When necessary, use gloves which the solvent cannot penetrate. If the solvent is taken
internally, consult a physician immediately.
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This manual contains copyrighted material reproduced by permission of the Hewlett-Packard Company. All rights
reserved.

TECHNICAL MANUAL 1 HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 11-6625-2781-14&P-2 I WASHINGTON, DC, 27 November 1981

OPERATOR'S, ORGANIZATIONAL, DIRECT SUPPORT
AND GENERAL SUPPORT MAINTENANCE MANUAL
INCLUDING REPAIR PARTS AND SPECIAL TOOLS LIST
FOR
SPECTRUM ANALYZER RF SECTION PL-1399/U
(NSN 625-0-432-5055)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS
You can help improve this manual. If you find any mistakes or if you know of a way to
improve the procedures, please let us know. Mail your letter or DA Form 2028 (Recommended
Changes to Publications and Blank Forms), directly to Commander, US Army Communications-
Electronics Command, ATTN: DRSEL-ME-MQ, Fort Monmouth, NJ 07703.
In either case, a reply will be furnished directly to you.
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8553B
SPECTRUM ANALYZER
RF SECTION

SERIAL NUMBERS

This manual applies directly to instruments with serial
numbers prefixed 1215A.

With changes described in Section VI, this manual also
applies to instruments with serial numbers prefixed 945-,
972-, 982-, 982A, and 1144A.

For additional important information about serial numbers
see INSTRUMENTS COVERED BY MANUAL in Section
1.

With changes described in Section Vii, this manuai aiso
applies to instruments with the 75-ohm input options, HO1
and HO2.

vi
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CERTIFICATION

Hewiett-Packard Company certifies that this product met its pubiished specifications at the time of
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau's
calibration facility, and to the calibration facilities of other International Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship for a
period of one year from date of shipment. During the warranty period, Hewlett-Packard Company will, at
its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by HP.
Buyer shall prepay ¢ shlppmg charges to HP and HP shall pay shlpplng charges to return the product to

Duyer However, Duyer shall pay all sni'pplllg c:uarges, duties, and taxes for prouuub returned to HP
from another country.

smmm ko dlamd A A~Afl . Livmmrnrmumn Al A~ AA L LID f s ranble Avn A i..,.

will execuite its

HP warrants that its software and firmware ucblgllalcu Dy AP for use with an instrument
programmlng instructions when properly installed on the instrument. HP does not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance of
Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of
the environmental specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OR MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES
THE REMEDIES PRQVIDED HEREIN ARE BUYER'S SOIL E AND EXCI USIVE REMEDIES. HP SHALL

[ ) B NSV ILs s 0 [N LU | LR 4 g I S ALY L (A AR B

NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEQRY.

vii
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SECTION O

INTRODUCTION

0-1. Scope

This manual describes the PL-1399/U Spectrum
Analyzer. It includes technical data, installation,
operation and maintenance instructions. The PL-1399/U
is referred to throughout this manual as the Hewlett-
Packard Model 8553B.

0-2. Indexes of Publications

Refer to the latest issue of the DA Pam 310-4 to
determine if there are any new editions, changes,
additional publications or modification work orders
pertaining to the equipment.

0-3. Maintenance Forms, Records and Reports

a. Reports of Maintenance and Unsatisfactory
Equipment.  Department of the Army forms and
procedures used for equipment maintenance will be
those prescribed by TM 38-750, The Army Maintenance
Management System.

b. Report of Packaging and  Handling
Discrepancies. Fill out and forward SF-364 (Report of
Discrepancy (ROD)) as prescribed in AR 735-11-
2/DLAR 4140.55/NAVMATINST 4355.73/AFR
400.54/MCO 4430.3E.

c. Discrepancy in Shipment Report (DISREP)
(SF361). Fill out and forward Discrepancy in Shipment
Report (DISREP) (SF-361) as prescribed in AR 55-

38/NAVSUPINST 4610.33BIAFR 75-18/MCO
P4610.19C/DLAR 4500.15.
0-4. Reporting  Equipment  Improvement

Recommen-dations (EIR)

If your 8853B Plug-In needs improvement, let
us know. Send us an EIR. You, the user, are the only
one who can tell us what you don't like about your
equipment. Let us know why you don't like the design.
Tell us why a procedure is hard to perform. Put it on an

0-1

SF-368 (Quality Deficiency Report). Mail it to
Commander, US Army Communications-Electronics
Command, ATTN: DRSEL-ME-MQ, Fort Monmouth, NJ
07703. Well send you a reply.

0-5. Administrative Storage

The 8853B RF Section can be stored in
stockrooms, warehouses or other protected facilities.
The equipment should be protected from excessive
humidity, sand, dust and chemical contaminants.
Before putting the 8853B RF Section in administrative
storage, make the following preparations:

a. Complete the performance tests of Section IV,
and if necessary, perform adjustments as indicated in
Section V to assure that the unit is completely operable.

b. If the original packing material is not available,
at least protect the unit with protective plastic or paper
wrapping. Place the unit in a carton or box with
makeshift protective packing material around it.

c. Store the equipment indoors, protected from the
elements. Maintain the equipment at moderate
temperatures and humidity.

0-6. Destruction of Army Electronics Materiel

Destruction of Army electronics materiel to
prevent enemy use shall be in accordance with TM 750-
244-2,

0-7. Warranty Information

The Spectrum Analyzer, PL-1399/U is warranted
by Hewlett-Packard for 12 months. Warranty starts on
the date found on DA Form 2410 or DA Form 2408-16 in
the logbook. Report all defects in material or
workmanship to your supervisor, who will take
appropriate action.
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Figure 1-1. Model 8553B Spectrum Analyzer RF Section with 141T Display Section
and 8552A Spectrum Analyzer IF Section

1-0
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SECTIONI|

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This manual contains all information required to
install, operate, test, adjust and service the Hewlett-
Packard Model 8553B Spectrum Analyzer RF Section.
This  section covers instrument identification,
description, options, accessories, specifications and
other basic information.

Figure 1-1 shows the Hewlett-Packard Model
8553B Spectrum Anaiyzer RF Section with the Modei
8552A Spectrum Analyzer IF Section and the Model

A4T M

141T Display Section.

1-4. The various sections in this manual provide
information as follows:
SECTION II, INSTALLATION, provides
information relative to incoming inspection,
power requirements, mounting, packing and
shipping, etc.
QI:f‘TIﬂI\I 1] f\DEDATIﬁI\I nrov

DL IVIN 1, NI LTV IV,

information relative to operating the equipment.

SECTION IV, PERFORMANCE TESTS,
provides information required to ascertain that
the instrument is performing in accordance with
published specifications.

SECTION V, ADJUSTMENTS, provides
information required to properly adjust and align
the instrument.

SECTION VI, PARTS LIST, provides ordering
information for all replaceable parts and
assemblies.

SECTION VII, MANUAL CHANGES, contains
information required to adapt this manual to 75
ohm, HO1/HO2 RF Sections. Also contains
manual backdating information.

SECTION VIII, SERVICE, includes information
for servicing the instrument.

-5. INSTRUMENTS COVERED BY MANUAL.

1-6. Hewlett-Packard instruments carry an eight digit
serial number (see Figure 1-2) on the back panel.
When the serial number prefix on the instrument serial
number plate of your instrument is the same as one of

1-1

the prefix numbers on the inside title page of this
manual, the manual applies directly to the instrument.
When the instrument serial number prefix is not listed
on the inside title page of initial issue, manual change
sheets and manual up-dating information is provided.
Later editions or revisions to the manual will contain the
required change information in Section VII.

1-7. DESCRIPTION.
1-8. The HP Model 8553B Spectrum Analyzer RF
Section is shown in Flgure 1-1 with the Model 8552A
Spectrum Analyzer iF Section and the Model 1417
Dlsplay Section. Table 1-1, Specmcatlons and Table

N P . .|.n [ T PN [ Tes Tt

I 4 OUPPIUIIIU il I"UIIUIIIId.IIbU Ulldldblellbllbb are IUI

the 8553B RF Section when used with an 8552A IF
Section and the 140 Display Section.

1-9.  The Analyzer is a highly sensitive super-
heterodyne receiver with spectrum scanning capabilities
up to 110 MHz. Output video from the receiver circuits
is applied to the CRT in the display section; thus, a

cinnal or aroin of cinnale can he analvzed in the
sSignai OF group O Sighas Can o€ anayZeG In ne

frequency domain. Input signals are plotted on the CRT
as a function of nmnllhlr{a versus frammnr\y The

(=3 RSV Ly Tious

amplitude (y-axis) of the CRT is calibrated in absolute
unite of nower (dBm) or voltane (u\V/mVY: accordinaly
MW VT pPUYTVL AU VT YV Y \B YTy g, dvvviuaniyly s
absolute and relative measurements of both amplitude
and frequency can be made.

1-10. Controls of the instruments are arranged for easy
operation. For wide spectrum analysis, the operator can
use a preset scan of 0 to 100 MHz. For more detailed
study, the spectrum width can be progressively
narrowed to .2 kHz, or the scanning capabilities can be
eliminated altogether to use the instrument as a fixed
frequency receiver. A bandwidth of 300 kHz is
automatically selected for preset scan operation; for
variable scan and fixed frequency operation, narrower
bandwidths can be selected by the operator.

1-11. OPTIONS

1-12. The 8553B/8552 Spectrum Analyzer is available
with 75 ohms input/output impedance. The 8553B
Option HO1 has a Western Electric WE-506A type input
connector and the 8553B Option H02 has a BNC input
connector. Specifications for the 75 ohm options are
listed in Table 1-1 and Section VIl lists the changes
necessary to adapt this manual to them.



Section |
1-13. EQUIPMENT REQUIRED BUT NOT SUPPLIED

1-14. The 8553B RF Section must be mated with an
8552A or 8552B IF Section and one of the 140 series
Display Sections before the units can perform as a
spectrum anaiyzer.

1-15.  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,
greater frequency stability, narrower bandwidths, and an
expanded log scale (2 dB per division).

1-16.  The 140S and 140T Display Sections are
equpeu with a fixed pers-stence, non-storage CRT; the
141S and 141T Display Sections are equipped with a

varinhla narcictanna ctarana NDT Tha 142C Nicenlavy
valiavit pTIoIDWwIIvG, slviayc will. i< 19ov lJIO'JIcl_y

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.

1-17. OPTIONAL EQUIPMENT

The instrumentg listed below can be used to

1-18
1-18. isted belov be used

expand the analyzer's measurement capability. The
hrief dnqr‘rmhnnq list some of the features and

applications of each instrument. For more information,
contact your local Hewlett-Packard Sales and Service

Office.

1-19. The 8443A Tracking Generator/Counter is a
companion instrument to the 8553B/8552 Spectrum
Analyzer. The tracking generator provides a CW signal
that precisely tracks the analyzer's tuning frequency.
The signal's amplitude is calibrated and can be set, in
0.1 dB increments, from +10 dBm to less than -120
dBm. The counter section of the 8443A applies a
marker to the analyzer's CRT and counts the frequency
at the marker. The marker can be positioned to
measure the frequency, within 10 Hz, of any signal
being displayed. The 8443B Tracking Generator is the
tracking-generator-only version of the 8443A.

1-20. The 1121A Active Probe may be used to make
measurements on sensitive circuits without loading.
The

TM 11-6625-2781-14&P-2

probe power jack on the front panel of the 8553B
suppiies power for the probe’'s ampiifier. The probe’s
gainis 1: 1, flat to +0.5 dB across the full range to 110
MHz, and does not affect the analyzer's absoiute
amplitude calibration.

1-21. The 8447A Amplifier provides 20 dB of gain, flat
0.5 dB to 400 MHz, maintaining the' analyzer's
absolute amplitude calibration. It has noise figure of 5
dB and can be used to improve the sensitivity of the
analyzer by 16 dB.

1-22. The 8721A Directional Bridge can be used to
h

malia arnnt \/QIWAID maagrirnmanta with +
Hnianc OVVUpl VOVYYIl HITAoSUITIHNITI IO L

analyzer/tracking generator combination.

[4}]

VVILLI [N

1-23. The 196B and 197A Oscilloscope Cameras attach

directly to the analyzer's CRT hezel and can bhe used to
GIeClly 10 INE anNayZers i 08248 anG an 8¢ Usel 10

permanently record any signal displayed on the CRT
(see paragraph 3-22).

1-24. TEST EQUIPMENT REQUIRED

1-25. Tables 1-3 and 1-4 list the test equipment and test

equipment accessories required to test, adjust and
rebair the 8553B.

crall C O2J

1-26. WARRANTY
1-27. The HP 8553B Spectrum Analyzer RF Section is
warranted and certified as indicated on the inner first
page.

SERVAL PREFIX SERIAL NUMBER

( (ser (" Toamseres ) W
@low.h O

HEWLETT - PACKARD

Figure 1-2. Instrument Identification
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Table 1-1. 8553B/8552B Specifications

‘Input Impedance: 50 ohm nominal. Reflection
coefficient <0.13 (1.3 SWR), input attenuator >10
dB.

'Maximum Input Level: Peak or average power + 13
dBm (1.4V ac peak), +50 V dc.

Scan Time: 16 internal scan rates from 0.1 ms/div to
10 sec/div in a 1,2, 5 sequence, or manual scan.

Scan Time Accuracy:

0.1 ms/div to 20ms/div: +10%
50 ms/div to 10 sec/div: +20%.

Scan Mode:

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

Singie: Singie scan with reset actuated by front panei
pushbutton.

Ext: Scan determined by 0 to +8 volt external signal;
scan input impedance >10 kQ,

Blanking: -1.5V external blanking signal
required.

Manual: Scan determined by front panel control;
continuously variable across CRT in either direction.

Scan Trigger: For Internal Scan Mode, select between:
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 internally

located switch in Model 8552B IF Section).

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).

Auxiliary Outputs:

Vertical Output: Approximately 0 to --0.8V for 8
division deflection on CRT display; approx. 100
Q output impedance.

Scan Output: Approx. -5to +5V for 10 div CRT
deflection, 5 k.Q output impedance.

Pen Lift Output: 0to 14V (0V, pen down).
Output available in Int and Single Scan modes
and Auto, Line, and Video scan trigger.

Power Requirements: 115 or 230 volts +10%, 50
to 60 Hz, normally less than 225 watts.

Dimensions:

Model 140T or 141T Display Section: 9-1/5 in.
high (incl. height of feet) x 163/4 in wide x 18-
3/8 in. deep (229 x 425 x 467 mm).

Model 143S Dispiay Section: 21 in. high (incl.
height of feet) x 163/4 in. wide x 18-3/8 in.
deep (533 x 425 x 467 mm).
Welght
'Modei 85538

RF Section: Net 12 ib (5,5 kQ).
AMPLITUDE SPECIFICATIONS
Absolute Amplitude Calibration Range:

LOG: From -130to +10 dBm, 10 dB/div on a 70 dB
display; or 2 dB/div on a 16 dB display.

LINEAR: From 0.1 pV/divto 100 mV/divina 1, 2
sequence on an 8-division display.

'Dynamic Range:

Average Noise Level: <-100 dBm with 10 kHz IF

bandwidth.

Spurious Responses: For -40 dBm signal level at
the input mixer. 2 Image responses, out-of-band
mixing responses, harmonic and
intermodulation distortion are all more than 70
dB below the signal level at input mixer 2, 2
MHz to 110 MHz; 60 dB, 1 KHz. to 2 MHz.

Third Order Intermodulation Products: For -40
dBm total signal level at input mixer, 2 third
order intermodulation products are more than 70
dB down for input signals of 100 kHz to 110
MHz; signal separation >300 Hz.

'Residuai Responses: 200 kHz 100 MHz < -110
dBm, 20 kHz 200 kHz < -95 dBm.
Ampiitude Accuracy:
Log Linear
'Frequency Response
(Flatness: attenuator
settings >10 dB)
1 kHz to 110 MHz +0.5dB +5.8%
Switching between
Bandwidths (at 20°C)

0.1-300kHz +0.5dB +5.8%
0.03-300kHz +1.0dB + 12%0
0.01-300kHz +1.5dB + 19%
Amplitude Display  +0.25 dB/dB but 12 8% of

tha
IIUI. nvIc lIIO.II 'f'

1.5 dB over the deflection

fiill 70 AR dienlay
il /v Uo Uiopiay

Calibrator Output: range
Amplitude: -30 dBm, +0.3 dB.
Frequency: 30 MHz, +3 kHz.

1Appnes. to 8553B

annal level at inbut mixer = Si
mixe S

1ITVTI IMuUL




Section |

TM 11-6625-2781-14&P-2

Table 1-1. 8553B/8552B Specifications (cont'd)

FREQUENCY SPECIFICATIONS
'Frequency Range: 1 kHz -110 MHz (0-11 MHz and 0-

110 MHz tuning ranges).

'Scan Width: (on 10 division CRT horizontal axis).

Per Division: 18 calibrated scan widths from 10
MHz/div to 20 Hz/div in a 1, 2, 5 sequence.

Preset: 0-100 MHz.

Zero: Analyzer is fixed tuned receiver.

'Frequency Accuracy:

Center Frequency Accuracy: The dial indicates
the display center frequency within +1 MHz on
the 0-110 MHz tuning range; +200 kHz on the 0-
11 MHz tuning range with FINE TUNE centered,
and temperature range of 20 to 30 degrees C.

Scan Width Accuracy.: Scan widths 10 MHz/div to
2 MHz/div and 20 kHz/div to 20 Hz/div:
Frequency error between two points on the
display is less than +3% of the indicated
frequency separation between the two points.
Scan widths 1 MHz/div to 50 kHz/div:
Frequency error between two points on the
display is less than +10% of the indicated
frequency separation.

Resolution:

Bandwidth: [F bandwidihs of 10 Hz to 300 kHz
provided in a 1, 3 sequence.

Bandwidth Accuracy: individual IF bandwidth 3
dB points calibrated to +20% (10 kHz bandwidth
+9%).

Bandwidth Selectivity: 60 dB/3 dB IF bandwidth
ratios: <11: 1 for IF bandwidths 10 Hz to 3 kHz,
<20: 1 for IF bandwidths from 10 kHz to 300
kHz, 60 dB points separated by <100 Hz for 10
Hz bandwidth.

'Stability:

Residual FM:

Stabilized: Sidebands >60 dB down 50 Hz or
more from CW signal, scan time >1
sec/div, 10 Hz bandwidth.

Unstabilized: <1 kHz peak-to- peak

Noise Sidebands: More than 70 dB below CW

signal, 50 kHz or more away from signal, with 1

3
KHz IF bandwidth.

=

' Applies to 8553B.
“Signal level at input mixer =
Signal level at RF INPUT- INPUT ATTENUATION

All specifications for the 75-ohm
8553B/8553B are identical to the 50-
ohm 8553B/8552B except for the
following.
'Input Impedance: 75 ohms nominal. Reflection
Coefficient <0.13 (6<1.30 SWR, 18 dB return loss).
'Maximum Input Level: Peak or average power to RF
Input <+23 dBm>(4V rms, 5.6V peak, +50 Vdc).
Absolute Amplitude Calibration Range:
LOG: From -120 to +20 dBm, 10 dB/div on a 70 dB
display, or 2 dB/div on a 16 dB display.
LINEAR: From 0.2 uV/div to 200 mV/divina 1, 2
sequence on an 8-division display.
'Dynamic Range:

Average Noise Level: Frequency®
IF Bandwidth Avg. Noise Level Range
(kHz) (dBm)3 (MHz)
1 -110 1-110
10 -100 1-110
100 90 1-110

Spurious Responses:
For -30 dBm Signal Level at Input Mixer:?
Image responses, out-of band mixing responses,
harmonic and intermodulation distortion products,
and IF feedthrough responses are all more than
70 dB below the Signal Level at Input Mixer. 2 (2
MHz to 110 MHz); 60 dB, 1 kHzto2 MHz.
Third Order Intermodulation Products:
For -30 dBm Signal Level at Input Mixer 2 third
order intermodulation products are more than 70 dB
down for input signals of 100 kHz to 110 MHz.
Residual Responses:
(Referred to Signal Level at Input Mixer %):
200 KHz to 110 MHz: <-100 dBm
20 kHz to 200 kHz: <-85 dBm.
Calibrator Output:
Ampiitude: -30 dBm3 +0.3 dB (8.66 mV into 75
ohms).

Ve ol =

RF INPUT and CAL OUTPUT
connectors: Option HO1, equivaient
to Western Electric WE-560A; Option
HO2, standard BNC.

Applles to 8553B.
®Signal level at input mixer = Signal level at RF INPUT
(10 dB + INPUT ATTENUATION).
%0 dBm = 1 mW into 75 ohms.
*Typical sensitivity vs. input frequency curves for
frequencies from 1 kHz to 1 MHz shown in Figure 1-4
must be derated by 10 dB.
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Table 1-2. Supplemental Performance Characteristics

These supplemental Performance Characteristics expand the 8553B/8552B Specifications, describe the instrument's
unique features and characteristics, and provide other information useful in applying the instrument.

FREQUENCY CHARACTERISTICS 1Mz 50Hz 1004 300H: TkHr  10KH: 1094z
& \ .
Frequency Range: For operation of the analyzer to\—

outside the 1 kHz to 110 MHz range, see Figure 1-4.
Average Noise Level vs. Input Frequency Curve.

lg I\

f
0+ ~H-‘~%;— % %"Xl 17 %
® 4 %
Preset 0 100 MHz: Inverted marker identifies the 40 i UA | P
frequency that becomes the center frequency 0

N
A

for SCAN WIDTH PER DIVISION and ZERO | lUM\\I“m\ HN
scan modes. 0 : '

Scan Width:

Amplitude Differsnce - dB

Zero: /'\na|yzer becomes fixed-tuned receiver with R ki PRRsE oRnmE o WoRnz
frequency set by FREQUENCY and FINE TUNE
] PP T TR TR R T T [ Finviiro 1.2  Tuninal Rocnliitinn
conirois and seiectabie bandwidihs set Dy riyuie itu. 1 ypreal rivouviuiivig

BANDWIDTH control. Amplitude variations are
displayed vs. time on the CRT.

| preal Frequency Response
Resolution: See Figure 1-3 for curves of typical 0 HHT i I
8553B/8552B Spectrum Analyzer resolution using 50 HI”“
different IF bandwidths. g8 “TTN
g +

Qiakilitv:: FCivat Innnl Ancnillatar anm ha ardansatiaall, £ 0 bcH HHH
otauully ot ivudl UsUlll lUI. Ldall o aulviliativaily E ‘\. ” N l’&giﬁ L.vlﬂ'
stabilized (phase-locked) to internal reference for | 3 i ﬂ B8
scan widths of 20 kHz/div or less. Signal display 00 TS N st
shift with stabilization <10 kHz. :;: ""ﬁﬂ_m % e

N 100 Hz BW
Long Term Drift: (At fixed center frequency, after 30 ﬁ“ﬂﬂ ﬂ hﬁiﬂ}ﬁ;! 1
1 hr. warmup). 140

ThHz 10 kHz 100 kHz 1 MHz 10MHz 100 MHz
Frequency

Stabilized: 100 Hz/10 min.
Unstabilized: 5 kHz/min; 20 kHz/10 min. Figure 1-4. Typical Frequency Response

Temperature Drift:
Stabilized: 200 Hz/°C
Unstabilized: 10 kHz/°C.




Section |

TM 11-6625-2781-14&P-2

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

AMPLITUDE CHARACTERISTICS

The average noise level determines the maximum
sensitivity of the analyzer. For typicai noise level
curves see Figure 1-4.

Dynamic Range: For operation from 200 kHz to 110
MHz with other than -40 dBm inputs, see Figure 1-5.
Gain Compression: For -10 dBm signal level tothe
input mixer* gain compression <1 dB.

Third Order intermoduiation Products: Typically >60
dB below input signals separated by <300 Hz.

Amplitude Accuracy:

Measurement Accuracy: Largely determined by

frequency response (+0.5 dB) and display

accuracy (+1.5 dB) for general use. This +2.0

dB can be improved using |F substitution
techniques.

Frequency Response (flatness): See Figure 1-4.

Log Reference Level: Controls provide continuous log

iy AN n L 70 D N AN
IGIBIBIILB IBVBIb IIUIII +IU apin 10 -7 apbim \ < UDITI

below 200 kHz).
Log Reference Level Control: Provides 70 dB range
0N AN lhAlaaa: ONN LTS At reata
OV UDb DCIVW LUV nNriz), III IU UD blcpb beuldlc w

+0.2 dB (+2.3%, LINEAR SENSITIVITY).

Log Reference Level Vernier: Provides continuous 12
dB range. Accurate to +0.1 dB (+1.2%0) in 0, -6,
and -12 dB positions; otherwise +0.25 dB (+2.8%).

Log Reference Level, Switching Between 10 dB/div
and 2 dB/div log scales:
Amplitude Accuracy +0.6 dB.

'] AD /oM
Temperature Stability: +0.07 dB/°C.
A litida Qiakhilibe. N N7 AR in | ~n 20 BATOD i
AMpPlitiae ow@vihity. +U.U/7 o/ "L in Log, £U.00/°0 in
Linear

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

Video Filter: Averages displayed noise; 10 kHz, 100
Hz, and 10 Hz bandwidths.
2

/
/
/

/
/
/

/]
/4

40 -30
input Signal Lavel *dBm
*0dB input Attenuation (Input Signal Level = RF Input Level —

, dB8

Dynemi |
{Spurious-Fres)

n
60

50 20 410

Input Atten.)
Figure 1-5. Typical Dynamic Range
RF INPUT CHARACTERISTICS

impedance: 50 ohm nominai, BNC connector: For 75
ohm use matching transformer, such as Anzac

TDN-5350.

Reflection Coefficient: When analyzer is tuned to

input signal:
p<6.0.4 (2.33 SWR) for input attenuation = 0

dB.
p<0.13 (1.30 SWR) for input attenuation >10

dB.
Attenuator: 0 to 50 dB, in 10 dB increments coupled to
Log Reference Level indicator automatically

maintalns absolute calibration.

dnmi ik Ay AAAr Tea Ay 0 AD

n
I“\llGl iuatof auuumu,y +uU.2 GD.

*Signal level at input mixer =
Signal level at RF INPUT - INPUT ATTENUATION

e
»
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Table 1-3. Test Equipment

TM 11-6625-2781-14&P-2

ltem

Minimum Specifications or Required Features

Suggested Model

Frequency Comb

Frequency markers spaced 1, 10, 100 MHz apart;

HP 8406A Comb

Generator usable to 110 MHz Generator
Frequency Accuracy: +0.01%
Output Amplitude: >- 60 dBm

Oscillator Frequency Range: 1 kHz to 10 MHz HP 651B Test
Output Amplitude: -30 dBm Oscillator
Output Flatness: +2% from 1 kHz to 10 MHz
Output Impedance: 50 ohms

HF Signal Generator Frequency Range: 1-50 MHz HP 606A/B
Output Amplitude: -20 dBm HF Signal Generator
Output Amplitude Accuracy: +1%
Frequency Accuracy: +1%
Output impedance: 50 ohms

VHF Signal Generator Frequency Range: 10-310 MHz HP 608E/F VHF

Frequency Accuracy: +1%
Output Amplitude: > -20 dBm
QOutput Impedance: 50 ohms

Signal Generator

Tracking Generator

Frequency Range: 1-110 MHz
Output Flatness: +0.5 dB over full band
Output Impedance: 50 ohms
Output Amplitude: at least 0 dBm
(Do not substitute.)

HP 8443A Tracking
Generator/Counter

AC Voitmeter Voltage

Accuracy: 3% of reading
Voltage Range: 30 mV full scale
input impedance: 10 megohms

HP 400E AC Voitmeter

RF Impedance Meter

Frequency Range: 500 kHz - 108 MHz
Accuracy: +5%

HP 4815A RF Vector
impedance Meter with
HP 00600A Acces. Kit

Frequency Counter

Frequency Range: 3-310 MHz
Accuracy: + 0.001%
Sensitivity: 100 mV rms
Readout Digits: 7 digits

HP 52451 Frequency
Counter with HP 5252A
Plug-In

Audio Oscillator

Frequency Range: 50 kHz
Output Amplitude: 2 V rms
Frequency Accuracy: +2%
Output Impedance: 600 ohms

HP 200 CD Audio
Oscillator

Square-Wave

Frequency Range: 10 kHz

HP 2118 Square-Wave

Generator Output Amplitude: 30V peak into 600 ohms Generator
Frequency Accuracy: +5%
Waveform Symmetry: Variable duty cycle
Output impedance: 600 ohims

Power Supply Output Voltage: Variable, 0-13 Vdc HP 6217A Power
Output Current: 0-40 mA Supply

Amplifier Frequency Range: 40-60 MHz HP 461A Amplifier

Amplifier Gain: 40 dB
Input and Output Impedance: 50 ohms
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Table 1-3. Test Equipment (cont'd)

TM 11-6625-2781-14&P-2

ltem

Minimum Specifications or Required Features

Suggested Model

Tunable RF Voltmeter

Bandwidth: 1 kHz

Frequency Range: 1-310 MHz
Sensitivity: 10 mV to 1 V rms
Input Impedance: >0.1 megohms

HP 8405A Vector
Voltmeter

Wave Analyzer

Frequency Range: 90-110 kHz
Frequency Accuracy: 2%
Bandwidth: 1000 Hz

Voltage Accuracy: +6% of full scale
Input Impedance: >10k

Sensitivity: <100 uV rms

HP 310A Wave
Analyzer

Digital Voltmeter

Voltage Accuracy: + 0.2%
Voltage Range: 1-50 Vdc full scale
Input Impedance: 10 megohms

HP 3440A Digital
Voltmeter with
HP 3443A Plug-In

Ohmmeter Resistance Ranges: 10 ohm to 10 megohms HP 410C Volt-
Accuracy: +10% of reading Ohm-Ammeter
Oscilloscope Frequency Range: dc to 50 MHz HP 180A w/ HP 1801A
Time Base: 1 us/div to 10 ms/div Vertical Amplifier, and
Time Base Accuracy: +3% HP 1821A Horizontal
Dual Channel, Alternate Operation Amplifier
Ac or dc coupling
External Sweep Mode
Voltage Accuracy
Sensitivity: 0.005 V/div
Table 1-4. Test Accessories
ltem Minimum Specifications or Required Features Suggested Model
Service Kit Contents: HP 11592A Service Kit

140/141 Display Section to Spectrum
Analyzer Plug-in Cable Assembly,

Test Extender Assembly (HP 11592-60015)
IF to RF Section Interconnection

Cable Assembly (HP 11592-60016)

Selectro Female to BNC Male Test Cable,

Three each, 36" iong (HP 11592-60001)

S

Seiectro Male to Seieciro Femaie Test Cable,
Two each, 8" long (HP 11592-60003)

Selectro Female to Selectro Female Cable,
Two each, 8" long, (HP 11592-60002)
































































































































































































































































































































































































































































































































































































































































