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Certification

Hewlett-Packard Company certifies that this product met its published specifications at the
time of shipment from the factory. Hewlett-Packard further certifies that its calibration
measurements are traceable to the United States National Institute of Standards and
Technology, to the extent allowed by the Institute’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 Hewlett-Packard. Buyer shall prepay shipping charges to Hewlett-Packard and
Hewlett-Packard shall pay shipping charges to return the product to Buyer. However, Buyer
shall pay all shipping charges, duties, and taxes for products returned to Hewlett-Packard
from another country.

Hewlett-Packard warrants that its software and firmware designated by Hewlett-Packard for
use with an instrument will execute its programming instructions when properly installed on
that instrument. Hewlett-Packard 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 by 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. HEWLETT-PACKARD
SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE.

ExcLusivE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE
REMEDIES. HEWLETT-PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT,
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHET
BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

Assistance

Product maintenance agreements and other customer assistance agreements an'?j avazlablg for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Seruice Q_ﬁi‘ce
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Safety Symbols

The following safety symbols are used throughout this manual. Familiarize yourself with each
of the symbols and its meaning before operating this instrument.

Caution The caution sign denotes a hazard. It calls attention to a procedure which,
if not correctly performed or adhered to, could result in damage to or
‘ destruction of the instrument. Do not proceed beyond a caution sign until the
indicated conditions are fully understood and met.
Warning The warning sign denotes a hazard. It calls attention to a procedure which,
if not correctly performed or adhered to, could result in injury or loss of life.
g Do not proceed beyond a warning sign until the indicated conditions are fully

understood and met,

General Safety Considerations

Warning Before this instrument is switched on, make sure it has been properly grounded
through the protective conductor of the ac power cable to a socket outlet
a provided with protective earth contact.

Any interruption of the protective (grounding) conductor, inside or outside
the instrument, or disconnection of the protective earth terminal can result in
personal injury.

Warning There are many points in the instrument which can, if contacted, cause personai
injury. Be extremely careful.

ﬁ Any adjustments or service procedures that require operation of the instrument
with protective covers removed should be performed only by trained service
personnel.

Caution Before this instrument is switched on, make sure its primary power circuitry
has heen adapted to the voltage of the ac power source.

‘ Failure to set the ac power input to the correct voltage could cause damage to

the instrument when the ac power cable is plugged in.

iv
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HP 8560A Spectrum Analyzer Documentation Outline

Instruments of the HP 856X family of spectrum analyzers are documented to varying levels
of detail. Certain documents cover several instruments and others are unique to an individual
instrument. The available documentation for the HP 8560A is described below.

Manuals Supplied with the Instrument

Installation and Verification Manual

Installation and verification manuals are unique to given instrument. Topics covered by this
manual include installation, specifications, verification of spectrum analyzer operation, and
what to do if a failure occurs.

Operation and Programming Manual

This is a generic manual applicable to the HP 8560A, HP 8561B, and HP 8563A instruments.
Topics include preparation for use, spectrum analyzer functions, and softkey definitions,
programming fundamentals and definitions for remote programming commands.

Quick Reference Guide

The Quick Reference Guide is an abbreviated version of the operating and programming
manual providing a list of all remote programming commands.

Manuals Available Separately

Service Manual

This manual provides information for servicing an instrument to the assembly level. The
manual includes instrument adjustments, troubleshooting, major assembly replaceable parts
lists, and replacement procedures. For ordering information, contact a Hewlett-Packard Sales
and Serv1ce Office. This manual is not always immediately available for new products. Some
‘earlier service manuals are titled Support Manual.

Component-Level Information

This manual provides component level information for the assemblies used in the instrument.
Schematic drawings, component locators and assembly parts list are provided for the current
vintage of assemblies. Component-Level Information is not always immediately available for

new assemblies.
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Introducing the HP 8560A Spectrum Analyzer

What You’'ll Find in This Chapter

This chapter introduces you to the HP 8560A RF High-Performance Portable Spectrum
Analyzer, and its options and accessories that tailor the unit to your specific needs. To
acquaint you with the analyzer’s full capabilities, the specifications and characteristics are also
provided.

Introducing Your New Spectrum Analyzer

The HP 8560A RF High-Performance Portable Spectrum Analyzer is capable of measuring
signals from —130 dBm to +30 dBm over a frequency range of 50 Hz to 2.9 GHz.

The analyzer is a complete, self-contained instrument that needs only an external ac power
source for operation. An ac power cable, suitable for use in the country to which the analyzer
is originally shipped, is included with the unit.

Accessories Supplied

See Figure 1-1 for a listing of the accessories supplied with your spectrum analyzer.

Options

Options available to tailor the spectrum analyzer to your needs are listed below. Order
options by the option number when you order the analyzer. Some options are available as
kits. Kits may be ordered and installed after you receive your instrument.

Second IF Output This option provides an output for the second IF (310.7 MHz) at
{Option 001) rear-panel connector J10.

Tracking Generator Option 002 provides a built-in 300 kHz to 2.9 GHz source that
(Option 002) tracks the spectrum analyzer sweep.

Precision Frequency This option provides an ovenized oscillator for improved frequency

Reference (Option 003) accuracy.

Refurbished HP 8560A This option provides refurbished spectrum analyzers at a reduced
(Option 002) cost.
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Figure 1-1. HP 8560A with Accessories Supplied

Accessories Supplied But Not Shown

Item HP Model or Part Number
Standard Front Cover 5062-6447
23 em (9 in) Coax Cable |HP 10502A

Fuse: 5 A, 125 V 2110-0756 UL/CSA (USA)

Fuse: 5 A, 250 V 2110-0709 IEC (Other Countries)
4 mm Hex (Allen) Wrench | 8710-1755

Sun Hood 5180-9055
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Soft Carrying Case This option provides a soft carrying case with a strap and a pouch
(Option 042) for accessories. It is used to provide additional protection during
travel.

Rack Mount Flange Kit This option provides the parts necessary to mount the analyzer

(Option 908) in an HP System II cabinet in a standard 19 inch (482.6 mm)
equipment rack. Option 908 is also available as a kit (HP part
number 5062-4841).

Rack Mount Flange Kit Option 909 is the same as Option 908 but includes front handles for
With Handles (Option  added convenience. Option 909 is also available as a kit (HP part

909) number 5062-4840).
Additional Manual Set  Option 910 provides an additional manual set shipped with the
{Option 910) analyzer. This option includes a copy of the Installation Manual,

the Operating and Programming Manual, and the Quick Reference
Guide. To order additional manuals after initial shipment, use
manual part numbers, which appear on the title page.

Service Documentation Option 915 provides Service Manual documents and Component

(Option 915) Level Information for troubleshooting and repair of the analyzer.

Additional Quick Option 916 provides an additional copy of the Quick Reference

Reference Guide Guide. To obtain a copy of the Quick Reference Guide after initial

(Option 918) shipment, order by the manual part number, which appears on the
title page.

Accessories Available

A number of accessories are available from Hewlett-Packard to help you configure the
spectrum analyzer for your specific needs.

HP 85620A Mass The module is connected to the analyzer’s rear panel to expand user

Memory Module memory and allow storage and execution of downloadable programs
(DLPs). The module allows you to save, time-date stamp,.and recall
trace data, limit-lines, and automatic DLP execution operations.

HP 85628B Test and The HP 85629B Test and Adjustment Module, when connected to the
Adjustment Module rear panel of the HP 8560A, assists the user in testing and repairing
the analyzer. Four procedures are made available to the user:

Functional Tests.

Adjustment Procedures.

Diagnostic (troubleshooting) Procedures.
m Automatic Alignment Routines.

[ I |

The module displays menus, procedures, and results on the spectrum
analyzer CRT. While testing with the module, the spectrum analyzer
controls other instruments over HP-IB, reads data, and formats that
data for the user. In addition to a large program stored in ROM, the
module has the necessary hardware for troubleshooting. This includes
dc signal injection and detection.
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Preamplifier
Preamplifier

Preamplifier

Close Field Probe

75 to 50 ohm
Minimum-Loss Pad

75 to 50 ohm Adapter

Microwave Limiter

HP-IB Cable

Controllers

Plotter

Printer

Rack Slide Kit

Transit Case

The HP 8447D Preamplifier provides a minimum of 26 dB gain from
100 kHz to 1.3 GHz to enhance measurements of very low-level signals.

The HP 8449A Preamplifier provides a minimum of 28 dB gain from 2
to 22 GHz to enhance measurements of very low-level signals.

The HP 10855A Preamplifier provides a minimum of 22 dB gain

from 2 MHz to 1300 MHz to enhance measurements of very low-level
signals. It operates conveniently from the PROBE POWER output of
the HP 8560A. '

The HP 11940A or 11941A Close-Field Probes are small, hand-held,
electromagnetic-field sensors. The HP 11940A Close-Field probe
provides repeatable, absolute, magnetic-field measurements from

30 MHz to 1 GHz (9 kHz to 30 MHz with the HP 11941A). When
attached to a source, the probe generates a localized magnetic field for
electromagnetic interference (EMI) susceptibility testing.

The minimum-loss pad, HP part number 08568-60122, is a low-VSWR
device required for measurements on 75-ohm devices.

The HP 11687A allows you to make measurements in 75-ohm systems.
Amplitude calibration is retained by using the reference level offset

to compensate for the loss through the pad. It is effective over a
frequency range of dc to 1300 MHz.

The HP 11693A Limiter protects the analyzer input circuits from
damage due to high power levels and operates over a frequency range
of 0.4 to 12.4 GHz.

Use HP 10833A/B/C/D HP-IB cables.

The spectrum analyzer is fully HP-IB programmable. The preferred
controilers are HP 9000 Series 300 computers. Consult your local
Hewlett-Packard service representative for other recommended
controllers and available software.

The HP ColorPro 7440A Graphics Plotter adds color printout
capability to the analyzer for permanent records of important
measurements. The eight-pen HP ColorPro produces color plots
with 0.025 mm (0.001 in) resolution on either 8.5- by 11-inch paper
or transparency film. Other HP-IB plotters are available from
Hewlett-Packard.

The HP 2225A ThinkJet or the HP 3630A PaintJet Printers may be
used with the HP 8560A Spectrum Analyzer.

This kit (HP part number 1494-0060) provides the hardware to adapt
Rack Mount Kits (Options 908 and 909) for mounting the analyzer in
an HP System II cabinet,

The transit case (HP part number 3211-5604) provides extra
protection for frequent travel situations. The HP transit case protects
your instrument from hostile environments, shock, vibration, moisture,
and impact while providing a secure enclosure for shipping.
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Testmobile The HP 1008A Testmobile provides a sturdy, mobile platform for your
analyzer.

Serial Numbers

Hewlett-Packard makes frequent improvements to its products to enhance their performance,
usability, or reliability. HP service personnel have access to complete records of design changes
to each type of equipment, based on the equipment’s serial number. Whenever you contact
Hewlett-Packard about your analyzer, have the complete serial number available to ensure
obtaining the most complete and accurate information passible.

The serial number label is attached to the rear of the analyzer. The serial number has two
parts: the prefix (the first four numbers and a letter), and the suffix (the last five numbers).
See Figure 1-2.

The first four numbers of the prefix are a code identifying the date of the last major design
change incorporated in your analyzer. The letter identifies the country in which the unit
was manufactured. The five-digit suffix is a sequential number and is different for each

unit. Whenever you list the serial number or refer to it in obtaining information about your
analyzer, be sure to use the complete number, including the full prefix and the suffix.

(ﬁﬂ HEWLETT

PACKARD

2730A00827

MADE IN USA

H(_/;Y_J

PREF I X SUFF 11X

. -/
g

SERIAL NUMBER

Figure 1-2. Serial Number Label Example
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Specifications and Characteristics

Table 1-1 lists the analyzer’s specifications. Unless stated otherwise, all specifications describe
the analyzer’s warranted performance under the following conditions:

m Five-minute warm-up in ambient conditions.

m Auto-coupled controls.

m Digital trace display.

= IF ADJ ON.

m REF LVL CAL adjusted.

m 15T LO OUTPUT terminated in 50 ohms.

s 2ND IF OUTPUT (Option 001 analyzers) terminated in 50 ohms.
m One-year calibration cycle.

m Environmental requirements met.

Nate REF LVL CAL uses the CAL QUTPUT signal to calibrate the reference
level. Internal temperature changes determine how often this adjustment
# should be performed. Amplitude temperature drift is a nominal 1 dB/10°C.

The nominal temperature variation within the instrument is 10°C, most of
which occurs during the first 30 minutes after power-on. Internal temperature
equilibrium is reached after 2 hours of operation at a stable ambient
temperature.

Characteristics provide useful information in the form of typical, nominal, or approximate
values for analyzer performance. See Table 1-2 for a list of analyzer characteristics.

Calibration Cycle

The performance tests in Chapter 3 should be used to check the analyzer against its
specifications every 12 months. Specifications are listed in Table 1-1.
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Table 1-1. HP 8560A Specifications

FREQUENCY
Frequency Range
Internal Mixing
AC Coupled 100 kHz to 2.9 GHz
DC Coupled 50 Hz to 2.9 GHz
External Mixing* 18 GHz to 325 GHz
External Mixing Bands
Frequency Band Frequency Range Harmonic Mixing Mode Nt

K 18.0 to 26.5 6—
A 26.5 to 40.0 8-
Q 33.0 to 50.0 10—
U 40.0 to 60.0 10—
v 50.0 to 75.0 14—
E 60.0 to 90.0 16—
w 75.0 to 110.0 18—
F 90.0 to 140.0 24—
D 110.0 to 170.0 30—
G 140.0 to 220.0 36—
Y 170.0 to 260.0 44—
J 220.0 to 325.0 - bd—

Frequency Readout Accuracy
Accuracy of START, CENTER, <%(frequency readout x frequency reference accuracy +5%
STOP or MARKER frequency of frequency span + 15% of resolution bandwidth + 350 Hz)
Frequency Count Marker
Frequency Count Marker Resolution | Selectable from 1 Hz to 1 MHz
Frequency Count Marker Accuracy |<z=(marker frequency x frequency reference a,ccura.(:y1 +

(for signal-to-noise ratio >25 dB) 50 Hz x NT + 1 LSD)
Delta Frequency Count Accuracy <{(delta frequency x frequency reference accuracyi +
(for signal-to-noise ratio >25 dB) 100 Hz x Nt + 2 LSD)
Frequency Reference Aceuracy
{Non-Option 003)
Aging <+2 x 10 ~%/year
Settability <#+1 x 1078
Temperature Stability <%1 x 10~% —10°C to +55°C, referenced to 25°C

Frequency Reference Accuracy
(Option 903)

Aging <Z1 x 10 77 /year
Settability <+l x 1078
Temperature Stability <xl x 1073, —=10°C to +55°C, referenced to 25°C

* External mixing is not available when Option 002 is present.
t N is the harmonic mixing mode. N=1 for internal mixing.

3 Frequency Reference Accuracy = (aging x period of time since adjustment
+ initial achievable accuracy + temperature stability).
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Table 1-1. HP 8560A Specifications (continued)

FREQUENCY {continued)

Stability
Residual FM (span < 1 MHz, 10 Hz RES BW) | <10 Hz x N* peak-to-peak in 20 ms

Noise Sidebands

10 kHz offset <(~86 + 20 LOG N*) dBc/Hz
30 kHz offset <(-100 + 20 LOG N*) dBc/Hz
100 kHz offset <(—110 + 20 LOG N*) dBc/Hz
Frequency Span
Range
Internal Mixing 0 Hz, 100 Hz to 2.9 GHz over the 10-division

CRT horizontal axis, variable in approximately
1% increments, or in a 1, 2, 5 sequence

External Mixingt Minirmm span = 100 Hz x N*
Accuracy <+5%
Resolution Bandwidths {-3 dB)
R,ange’r 10 Hz to 1 MHz (selectable in a 1, 3, 10 sequence)
and 2 MHz
Accuracy
1 and 2 MHz RES BW <+25%
10 Hz to 300 kHz RES BW <+10%
Selectivity (60 dB/3 dB bandwidth ratio, <15:1

RES BW >300 Hz)
Bandwidth Shape

1 and 2 MHz RBW | Approximately Gaussian
300 Hz to 300 kHz Synchronously tuned, 4-pole filters
10 Hz to 100 Hz Digital, approximately Gaussian

Video Bandwidth (Post-detection low-pass
filter averages displayed noise for a smooth trace.)
Range 1 Hz to 3 MHz in a 1, 3, 10 sequence

AMPLITUDE MEASUREMENT RANGE

Maximum Safe Input Power

Average Continuous Power +30 dBm (1 W)
(input attenuation >10 dB)

Peak Pulse Power +50 dBm (100 W) for pulse widths <10 us
(input attenuation >30 dB) and <1% duty cycle

DC Voltage
AC Coupled 50V
DC Coupled 0V

Gain Compression
10 MHz to 2.9 GHz <1.0dB

(<—5 dBm at input mixert)

* N is the harmonic mixing mode. N=1 for internal mixing.
T Resolution bandwidths <100 Hz are not available in external mixing.
1 Mixer level = input level — input attenuation
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Table 1-1. HP B560A Specifications (continued)

AMPLITUDE MEASUREMENT RANGE (coﬁtinued)

Displayed Average Noise Level Frequency Range Noise Level
With no signal at input, 50 Hz <—60 dBm
10 Hz resolution bandwidth, 100 Hz <=60 dBm
1 Hz video bandwidth, and 0 dB 1 kHz <—85 dBm
input attenuation, tracking 10 kHz <—103 dBm
generator off. 100 kHz <—110 dBm
1 MHz to 2.9 GHz <—130 dBm
Spurious Responses Frequency Range Distortion
(all input-related spurious responses, 10 MHz to 2.9 GHz <—60 dBc}

except as noted below, with <—40 dBm
mixer level*)

Second Harmonic Distortion 50 Hz to 10 MHz <—60 dBc

(—40 dBm mixer level*) 10 MHz to 2.9 GHz <—T2 dBe

Third Order Intermodulation
Distortion 50 Hz to 10 MHz <—64 dBc
(with two —30 dBm input signals at | 10 MHz to 2.9 GHz <—T0 dBc
input mixer*, spaced >1 kHz apart)

Image and Muiltiple Responses 10 MHz to 2.9 GHz <—T70 dBc
Out of Range Responses 10 MHz to 2.9 GHz <~T70 dBe
(For input signals 2.9 GHz
to 12 GHz)
BResidual Responses
200 kHz to 2.9 GHz, with no signal at <—90 dBm

input, 0 dB input attenuation

AMPLITUDE DISPLAY RANGE
Amplitude Scale 10 vertical CRT divisions, with the reference level (0 dB) at
the top graticule line

Calibration
LOG 10 dB/DIV for 90 dB display from reference levell
5 dB/DIV for 50 dB display expanded from reference levelt
2 dB/DIV for 20 dB display expanded from reference level
1 dB/DIV for 10 dB display expanded from reference level}
LINEAR 10% of reference level per division over the top nine divisionsl|

when calibrated in voltage

* Mixer Level = input level — input attenuation
t 1048 /DIV for 100 dB display from reference level for RES BW <100 Hz
¥ These scales are available only in sweep times >30 ms (digital display mode).
$ 21 kHz offset from carrier
| Ovér the top 10 divisions for RES BW < 100 Hz

Introducing the HP 8560A Spectrum Analyzer 1-9
www.valuetronics.com



Table 1-1. HP 8560A Specifications {continued)

AMPLITUDE ACCURACY

Reference Level Range
LOG, adjustable in 0.1 dB steps —120 dBm to +30 dBm
LINEAR, settable in 1% steps 22 uVio 70TV

Reference Level Uncertainty
Frequency Response
(with 10 dB input attenuation)
Relative (referenced to midpoint between

highest and lowest peak excursions)

DC Coupled, 50 Hz to 2.9 GHz <+1.0dB
AC Coupled, 100 kHz to 2.9 GHz <+1.4 dB
Referenced to CAL OUTPUT (300 MHz)
DC Coupled, 50 Hz to 2.9 GHz <+1.5dB
AC Coupled, 100 kHz to 2.9 GHz <3+1.7dB
Calibrator Uncertainty
—10 dBm, 300 MHz <+0.3 dB

Input Attenuator Switching Uncertainty
(20 to 70 dB settings, referenced to 10 dB input

attenuation)
50 Hz to 2.9 GHz «=+0.6 dB/10 dB step, 1.8 dB max.
IF Gain Uncertainty <+1.0 dB

Resolution Bandwidth Switching Uncertainty*

10 Hz to 2 MHz referenced to 300 kHz resolution
bandwidth at the reference level <4+0.5 dB

IF Alignment Uncertainty
(additional uncertainty when using
RES BW = 300 Hz) <=%0.5 dB

Pulse Digitization Uncertainty
(Pulse response mode, PRF >720/sweep time)

LOG
Resolution bandwidth <1 MHz <1.25 dB peak-to-peak
‘Resolution bandwidth = 2 MHz <3 dB peak-to-peak
LINEAR
Resolution bandwidth <1 MHz <4% of reference level peak-to-peak
Resolution bandwidth = 2 MHz <12% of reference level peak-to-peak
Scale Fidelity
LOG <+0.4 dB/4 dB from reference level to a
maximum of £1.5 dB over 0 to —90 dB ra.ngef
LINEAR <+3% of reference level

* Scale fidelity is not the same for RES BW <100 Hz as for RES BW >300 Hz. Therefore,
signals not at the reference level will experience an additional amplitude difference
when switching between these two sets of RES BW settings, due to differences in scale ﬁdehty
t <404 dB/4 dB from reference level to a maximum of £1.5 dB over 0 to 100 dB
range for RES BW <100 Hz
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Table 1-1. HP 8560A Specifications (continued)

SWEEP
Sweep Time
Range
Span = 0*
Span = 0*

Span >100 Hz x Nt

Accuracy (Span=0)*
30 ms < sweep time < 60 seconds
Sweep time <30 ms

Sweep Trigger

50 pus to <30 ms (analog display)
30 ms to 60 s (digital display)
50 ms to 100 s (digital display)}

<*1%
<+15%
Free run, single, line, videog, external

OPTION 002 TRACKING GENERATOR SPECIFICATIONS

Frequency
Frequency Range
Frequency Readout Accuracy

Minimum Resclution Bandwidth

300 kHz to 2.9 GHz
*(frequency reference accuracy“ X
frequency + 5% x span + 295 Hz)

300 Hg

Amplitude
Output Level
Range

Maximum Leveled Qutput Power
Resolution
Accuracy
Absolute Amplitude Accuracy
(0 dBm at 300 MHz)
Vernier Accuracy
(ref to 0 dBm at 300 MHz, 25°C +10°C)
Level Flatness
(0 dBm relative to 300 MHz)
Total Absolute Accuracy
Spurious Outputs (at +1 dBm output power)
Harmonic Spurious (300 kHz to 2.9 GHz)**
Non-Harmonic Spurious
300 kHz to 2.0 GHz**
2.0 GHz to 2.9 GHz**
LO Feedthrough (3.9 GHz to 6.8 GHz)
RF-Power-Off Residuals
300 kHz to 2.9 GHz

—10 dBm to +1 dBm

—10 dBm to 2.8 dBm (typical)
+1 dBm minimum

0.10 dB

+0.75 dB
+0.20 dB/dB, £0.5 dB max.

+2.0 dB
+3.25 dB

—25 dBc¢ max.
—27 dBc max.
—23 dBc max.

—16 dBm max.

—78 dBm

* Span=0 is not available for RES BW <100 Hz
t N is the harmonic mixing mode.

{ For RES BW <100 Hz, sweep time is set automatically only up to 100,000 seconds.
§ Video trigger is not avaliable in RES BW settings <100 Hz.
|| Frequency Reference Accuracy = (aging x period of time since adjustment

+ initial achievable accuracy + temperature stability).

** Fundamental Frequency
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Table 1-1. HP 8560A Specifications (continued)

OPTION 002 TRACKING GENERATOR SPECIFICATIONS {continued)

Dynamic Range
TG Feedthrough*
300 kHz to 1 MH=
1 MHz to 2.0 GHz
2.0 GHz to 2.9 GHz
Power Sweep
Range
Resolution

—95 dBm
-115 dBm
—-110 dBm

10dB -
0.1 dB

INPUTS AND OUTPUTS

IF INPUT (Deleted on Option 002)
Connector
Input level for full-screen deflections
(external mixing mode, 0 dBm reference level,

30 dB conversion loss)

SMA female, front panel
~30 dBm £ 1.5 dB

HP-IB
Connector
Interface Functions

Direct Plotter Output

Direct Printer Qutput

IEEE-488 bus connector

SH1, AH1, T6, TEQ, L4, LE), SR1, RL1, PP1,
DC1, DT1, C1, C28

Supports HP T225A, HP 7440A, HP 7470A,

HP 7475A, HP 7550A

Supports HP 3630A PaintJet, HP 2225A ThinkJet

CAL OUTPUT
Connector BNC female, front panel
Frequency 300 MHz (300 MHz x frequency reference
accuracyf)
Amplitude =10 dBm 0.3 dB
1ST LO OUTPUT
Connector SMA female, front panel
Amplitude
Non-Option 002 +16.5 dBm +2.0 dB
Option 002 +14.5 dBm +3.0 dB
10 MHz REF IN/OUT '
{Connecior BNC female, rear panel
Frequency 10 MHz +(10 MHz x frequency reference

a.ccura.cyt)

* Leakage measured with maximum leveled output power into 5082 and with 5082 on INPUT 5012.
i Frequency Reference Accuracy = (aging x period of time since adjustment

-+ initial achievable accuracy + temperature stability).
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Table 1-1. HP 8560A Specifications (continued)
GENERAL

Environmental Specifications
Military Specification per MI_L-T—288OBC, Type III, Class 3, Style C, as follows:

Calibration Interval 1 year
‘Warmup 5 minutes from ambient conditions*
Temperature
Operating ~10°C to 4+55°C
Non-operating ~62°C to +85°C
Humidity 95% at 40°C for 5 days
Altitude
Operating 15000 feet
Non-operating 50000 feet
Rain resistance Drip-proof at 16 liters/hour/square foot
Vibration
5 to 15 Hz 0.059 inch peak-to-peak excursion
15 to 25 Hz 0.039 inch peak-to-peak excursion
25 to 55 Hz 0.020 inch peak-to-peak excursion
Pulse Shock
Half Sine 30 g for 11 ms duration
Transit Drop 8 inch drop on 6 faces and 8 corners

Electromagnetic Compatibility
Military Specification Conducted and radiated interference is in compliance

with CISPR, Publication 11 (1985), and

Messempfaenger-Postverfuegung 526 /527 /79

(Kennzeichnung Mit F-Nummer/Funkschutzzeichen).

Meets the requirements of MIL-STD-461B,

Part 4, with the exceptions shown below:

Conducted Emissions

CEO(1 (Narrowband) 1 kHz to 15 kHz only

CE03 (Narrowband) Full limits

CE03 (Broadband) 20 dB relaxation from 15 kHz to 100 kHz
Conducted Susceptibility

CS01 Full Limits

Cs02 Full Limits

CS06 Full Limits
Radiated Emissions

REO1 15 dB relaxation to 30 kHz {exceptioned

from 30 kHz to 50 kHz)
RE02 Full limits to 1 GHz

* Two hours for conditions of internal condensation.
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Table 1-1. HP 8560A Specifications (continued)

GENERAL (continued)

Electromagnetic Compatibility (continued)
Radiated Susceptibility
RS01
RS02
RS03

Full Limits

Exceptioned

Limited to 1 V/m from 14 kHz to 1 GHz
with 20 dB relaxation at IF frequencies
(30 dB relaxation at IF frequencies

for Option 001 instruments)

Power Requirements

115 Vac Operation
Voltage
Current
Frequency

230 Vac Operation
Voltage
Current
Frequency

Maximum Power Dissipation

90 V to 140 V rms
‘3.2 A rms maximum

47 Hz to 440 Hz

180 V to 250 V rms
1.8 A rms maximum
47 Hz to 66 Hz

180 W

Weight

20 kg (44 Ib)

Dimensions

(a) 200 (8 in) high

(C) 373 mm (14-11/16 in) wide
(E) 460 mm (18-1/8 in) deep

(B) 184 mm (7-1/4 in) high
(D) 337 mm (13~1i/4 in) wide
(F) 500 mm (19-1/4 in) deep

I Jl L

L]

TOP ]

T 1 T .E
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Table 1-2. HP 8560A Characteristics

NOTE: These are not specifications. Characteristics provide useful information about
instrument performance.
FREQUENCY
Frequency Reference Accuracy (Non-Option 003)
Initial Achievable Accuracy <1 x 1076
Frequency Reference Accuracy (Option 003)
Initial Achievable Accuracy <+2.2 x 1078
(includes gravitational sensitivity,
retrace, and settability) .
Daily Aging {(average over 7 days after <#£5 x 10710
being powered on for 7 days)
‘Warmup
(Internal frequency reference selected)
After 5 minutes <=1 x 1077 of final frequency* (0° to +55°C)
<%1 x 107 of final frequency* (—10°C)
~ After 15 minutes <41 x 1072 of final frequency* (—10°C to +55°C)
Bandwidth Selectivity
RES BW <100 Hz <4.5:1
RES BW = 1 MHz <8:1
RES BW = 2 MHz <5.5:1
AMPLITUDE
Nominal Sensitivity
(10 Hz RBW, 1 Hz Video BW
0 dB input attenuation)
1 MHz to 2.9 GHz —138 dBm
AMPLITUDE MEASUREMENT RANGE
Spurious Responses Frequency Range/Distortion
(all input related spurious responses 10 MHz to 2.9 GHz / <—55 dBe
<1 kHz from the carrier)
AMPLITUDE ACCURACY
Input Attenuator Repeatability <=+0.2 dB
Pulse Digitization Uncertainty
(Pulse response mode, PRF >720/sweep time)
Standard Deviation <0.2dB
SWEEP
Sweep Time
Accuracy (span >100 Hz) <+15%
DEMODULATION
Spectrum Demodulation
Modulation Type AM and FM (5 kHz peak deviation)
Audio Qutput Internal speaker and phone jack with volume control
Pause Time at Marker Frequency 100 ms to 60 s
* Final frequéncy is defined as frequency 60 minutes after power-on with analyzer set to
internal frequency reference.
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Table 1-2. HP 8580A Characteristics (continued)

NOTE: These are not specifications. Characteristics provide useful information about
instrument performance.

INPUTS AND OUTPUTS

INPUT 500
Connector Precision Type N female, front panel
Impedance 509
VSWR (at tuned frequency)
>10 dB input attenuation <1.5:1
0 dB input attenuation <3.0:1
LO Emission Level (average)
10 dB input attenuation <—70 dBm
IF INPUT
(2nd IF input for use with external mixers)
Connector SMA female, front panel
Impedance (dc coupled) 50Q
Frequency 310.7T MHz
Noise Figure 7 dB
1 dB Gain Compression Level —23 dBm
Full Screen Level —30 dBm

(Gain Compression and Full Screen Levels
apply with 30 dB conversion loss
setting and 0 dBm reference level.)

15T LO OUTPUT

Connector SMA female, front panel
Impedance 500
Frequency Range 3.0000 GHz to 6.8107 GHz!
CAL OUTPUT
Connector BNC female, front panel
Impedance 5002
10 MHz REF IN/OUT '
Connector BNC female, rear panel
Impedance 50Q
Qutput Amplitude 0 dBm
Input Amplitude —2 to +10 dBm
VIDEO OUTPUT*
Connector BNC female, rear panel
Impedance (dc coupled) 500
Amplitude (RES BW >300 Hz) 0 to +1V full scale
Scale
RES BW >300 Hz Linear or Log 100 dB/V
RES BW <100 Hz 4.8 kHz, auto-ranged level with dc offset

* The VIDEO OUTPUT is a video signal for RES BW >300 Hz with switching transients and
IF ADJ signals between sweeps. For RES BW <100 Hz the output is an IF signal with transients
and IF ADJ signals between and during sweeps.

t 3.8107 GHz to 6.8107 GHz for analyzers equipped with Option 002.
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Table 1-2. HP 8560A Characteristics (continued)

NOTE: These are not specifications. Characteristics provide useful information about

instrument performance.

INPUTS and OUTPUTS {coniinued)

LO SWP | 0.5 V/GH: OUTPUT
Connector
Impedance (dc coupled)
LO SWP OUTPUT (no load)

0.5 V/GHz OUTPUT (no load, internal mixing)

BNC female, rear panel

2 kQ2

Oto+ 10V

0.5V /GHz of tuned frequency

BLANKING OUTPUT
Connector
Amplitude
During sweep
During retrace
Maximum Input (high TTL state)

| BNC female, rear panel

Low TTL Level (sink 150 mA maximum)
High TTL Level (source 0.5 mA maximum)
+40 V

EXT TRIG INPUT
Connector
Impedance
Trigger Level

BNC female, rear panel
10 k2
Rising edge of TTL level

PROBE POWER (front panel)

Voltage +15 V dc, —12.6 V dc
Current 150 mA maximum, each
EARPHONE
Connector 1/8 inch miniature monophonic jack, rear panel

Power Qutput

0.25 watts into 40

2ND IF OUT (Option 001 instruments only)
Connector
Impedance
Frequency
3 dB BW
Noise Figure
Conversion Gain

SMA female, rear panel
500
310.7 MHz

>30 MHz
24 dB

—5.6 dB

RF OUTPUT 504 (Option 002 analyzers only)

Connector

Type N female

Impedance 500
Maximum Safe Reverse Level -+ 30 dBm, 30 V d¢
Output VSWR (0 dB atten) 1.92:1
EXT ALC INPUT (Option 002 analyzers only)
Connector BNC female
Impedance >10 kQ
Polarity Use with negative detector

www.valuetronics.com
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Table 1-2. HP 8560A Characteristics (continued)

NOTE: These are not specifications. Characteristics provide useful information about
instrument performance.

OPTION 002 TRACKING GENERATOR

Tracking Drift

Usable in a 1 kHz RES BW after 5 minutes
with SRC PWR set to ON*,

Usable in a 300 Hz RES BW after 30 minutes
with SRC PWR set to ON*.

Effective Source Match

<1.92:1

Dynamic Range
300 kHz to 1 MHz
1 MHz to 2.0 GHz
2.0 GHz to 2.9 GHz

96 dB
116 dB
111 dB

* Setting the LINE switch ON does not automatically set SRC PWR on.
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Preparation

What You'll Find in This Chapter

This chapter describes how to prepare the spectrum analyzer for use. The process includes
initial inspection, setting up for the correct ac power source, and performing trace alignment
and reference level calibration procedures. There is also information about analyzer service
needs, including checking for basic problems, calling an Hewlett-Packard Sales and Service
Office, and returning the analyzer to the factory for service, if necessary.

Initial Inspection

Inspect the shipping container upon receipt. Retain it and the cushioning materials. If the
container or cushioning material is damaged, verify that the contents are complete and that
the analyzer functions correctly mechanically and electrically.

If the contents are incomplete or the analyzer fails the verification tests in Chapter 3, notify
one of the Hewlett-Packard Sales and Service Offices listed in Table 2-4. Show any container
or cushioning materials damages to the carrier. The Hewlett-Packard Sales and Service Office
will arrange for repair or replacement without waiting for a claim settlement.

The shipping container and cushioning materials are shown in Figure 2-1, Instructions for
repackaging the analyzer are included at the end of this chapter.

Preparing the Spectrum Analyzer for Use

The portable spectrum analyzer is an instrument requiring no installation other than
connection to an ac power source. If you want to install your spectrum analyzer into an HP
System II cabinet or a standard 19 inch (486.2 mm) equipment rack, complete instructions are
provided with the Option 908 and Option 909 Rack Mounting Kits,

Caution DO NOT connect the analyzer to an ac power source before verifying that the
line voltage is correct, the line-voltage selector switch located on the analyzer
‘ rear panel is set to the correct voltage (refer to the following paragraphs), and

the proper fuse is installed. Failure to verify that these items are correct could
result in equipment damage,
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| TEM DESCRIPTION PART NUMBER

1 OUTER CARTON |- 9211-5636
2 PADS (2) 08590-80013

3 BOTTOM TRAY 08590-80014

Figure 2-1. HP 8560A Shipping Container and Cushioning Materials
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Power Requirements

The power requirements for the spectrum analyzer are listed in Table 2-1.

Table 2-1. Operating Power Requirements

Line Input

Power Requirements

Line Voltage
Current

Frequency

115 V ac Operation
90 V to 140 V rms
3.2A rms max

47 Hz to 440 Hz

230 V ae¢ Operation
180 V to 280 V rms
1.8A rms max

47 Hz to 66 Hz

Setting the Line-Voltage Selector Switch

Set the instrument’s rear-panel voltage selector switch to the line voltage range

(115 V or 230 V) corresponding to the available ac voltage, See Figure 2-2. Insert a small
screwdriver or similar tool in the slot and slide the switch until the proper voltage label is

visible,

FUSE IN USE

SPARE FUSE

Figure 2-2. Voltage Selection Switch and Line Fuse Locations

www.valuetronics.com
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Checking the Fuse
The type of ac line input fuse depends on the input line voltage. Use the following fuses:

115 V operation: 5 A 125 V UL/CSA
(HP part number 2110-0756)

230 V operation: 5 A 250 VIEC
{HP part number 2110-0709)

The line fuse is housed in a small container located on the rear-panel power connector. The
container provides space for storing a spare fuse, as shown in the Figure 2-2.

To check the fuse, use the tip of a screwdriver inserted into the container slot to gently pry
the cover off. Verify that replacement fuses are installed in the correct position as illustrated
in the figure.

Power Cable

The spectrum analyzer is equipped with a three-wire power cable, in accordance with
international safety standards. When connected to an appropriate power source outlet, this
cable grounds the instrument cabinet.

Warning Failure to ground the instrument properly can result in personal injury. Before
turning on the spectrum analyzer, you must connect its protective earth
a terminals to the protective conductor of the main power cable. Insert the main

power cable plug only into a socket outlet that has a protective earth contact.
DO NOT defeat the earth-grounding protection by using an extension cable,
power cable, or auto transformer without a protective ground conductor. If you
are using an auto transformer, make sure its common terminal is connected to
the protective earth contact of the power source socket.

Various power cables are available for the power outlets unique to specific geographic areas.
The appropriate cable is included with the instrument when it is shipped to an area requiring
one of these cables. You can order additional ac power cables listed in Table 2-2 for use in
different areas. Table 2-2 also illustrates the plug configurations and identifies the geographic
area in which each cable is appropriate.
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Tabie 2-2. AC Power Cables Available

CABLE PLUG CABLE CABLE FOR USE
PLUG TYPE * *
HP PART DESCRIPTi0ON LENGTH COLOR IN COUNTRY
NUMBER CM ( INCHES)
250V ™ ) e
8120-1351 Straight” BS1363A 229 (80) Mint Gray | Great Britain,
| B120-1703 | 90 229 {90) Mint Groy | Cyprus, Nigsria,
:,E,:, Singapore,
L N Zimbabwe
A -
250V 8120-1369 | Straight® NZSS198/ASC112] 201 (79) Gray A;::::;?:'
8120-0696 | 90" 221 (87) Gray New Zealand,
Mainland China
250v 8120-1689 | Straight® CEE7-Y11 201 (79) Mint Gray |East and West
8120—1692 | 90° 201 (79) Mint Gray |EUrope. Central
l@] African Republic,
United Arab
Republic
- {unpolarized in
many nations)
125V B8120~134B | Straight®™ NEMAS-15P 203 (80) Black United States
8120-1538 | 90" 203 (80) Black Canada,
Japan {100 V or
B120-1378 | Straight® NEMAS-15P 203 (80) Jade Gray gﬂ? V). BFSZI!'
8120-4753 | Straight 230 (80) Jade Gray P:iTT?;?Aese*'°°-
8120-1521 | 907 203 (80) Jade Gray jgaudia Arabia,
81204754 | 90 230 (90) Jade Gray !Taiwan
250V
8120-5182 |Straight™ NEMAS-15P 200 (78) Jade Gray| Israel
8120-5181 |90 200 (78) Jade Gray

% Part number for plug is industry identifier for plug onty. Number shown for cable is

HP Part Number for complete cable,

*% E = Earth Ground;

L =1Line;

N

= Neutral.

including plug.

www.valuetronics.com

Preparation 2-5



Electrostatic Discharge

Electrostatic discharge (ESD) can damage or destroy electronic components. Therefore,
all work performed on assemblies consisting of electronic components should be done at a

static-free workstation. Figure 2-3 is an example of a static-safe workstation using two kinds
of ESD protection which may be used together or separately:

m Conductive table mat and wrist-strap combination.

m Conductive floor mat and heel-strap combination.

1 MegOhm
Resistor

Building
Ground

Table Mat

Building
Ground

rist Strap =
,Cord
\j1 Me gOhm

Figure 2-3. Example of a Static-Safe WorkStation

Reducing Potential for ESD Damage

Following are suggestions that may help reduce ESD damage that occurs during testing and

servicing operations.

m Before connecting any coaxial cable to an analyzer connector for the first time each day,
momentarily ground the center and outer connectors of the cable.

a Personnel should be grounded with a resistor-isolated wrist strap before touching the center
in of any connector and before removing any assembly from the unit.

m Be sure all instruments are properly earth-grounded to prevent build-up of static discharge.
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Static-Safe Accessories

Table 2-3 lists static-safe accessories that can be obtained from Hewlett-Packard by ordering
the HP part numbers shown.

Table 2-3. Static-Safe Accessories

HP Part Description
Number
9300-0797* set includes: 3M static control mat 0.6 m x 1.2 m (2 ft x 4 ft) and 4.6 cm (15 ft)
ground wire. (The wrist-strap and wrist-strap cord are not included. They must
be ordered separately.)
8300-0980* Wrist-strap cord 1.5 m (5 ft)
9300-1383* Wrist-strap, color black, stainless steel, without cord, has four adjustable links
and a 7 mm post-type connection.
9300-1169* ESD heel-strap (reusable 6 to 12 months).

*Order through any

Hewlett-Packard Sales and Service Office.

92175A ** Black, hard-surface, static control mat, 1.2 m x 1.5 m (4 ft x 5 ft)
92175B ** Brown, soft-surface, static control mat, 24 m x 1.2 m (8 ft x 4 ft)
92175C ** Small, black, hard-surface, static control mat, 1.2 m x 0.9 m (4 ft x 3 ft)
92175T ** Tabletop static control mat, 58 cm x 76 ecm (23 in x 30 in)

021T6A ** Natural color antistatic carpet, 1.8 m x 1.2 m (6 ft x 4 ft)

92176C ** Russet color antistatic carpet, 1.8 m x 1.2 m (6 ft x 4 ft)

921768 ** Natural color antistatic carpet, 2.4 m x 1.2 m (8 ft x 4 ft)

92176D ** Russet color antistatic carpet, 2.4 m x 1.2 m (8 ft x 4 ft)

Service Office.

**Order by calling HP DIRECT Phorne (800) 538-8787 or through any Hewlett-Packard Sales and

Turning the Spectrum Analyzer On for the First Time

When you turn your analyzer on for the first time, you should perform the following trace
alignment and reference level calibration procedures. The HP-IB address may also be set if
needed. Perform the three steps below before continuing with the verification procedures:

1. Press .

2. The analyzer takes about half a minute to perform a series of self-diagnostic and
adjustment routines. At completion, the screen displays the analyzer’s model number (HP
8560A) and the firmware date (for example, 890603 indicates June 3, 1989). Record the
firmware date here for future reference:

Today’s Date:

Firmware Date:

If you should ever need to call Hewlett-Packard for service or have any questions regarding
your analyzer, it is helpful to have the firmware date readily available.

Preparation 2-7
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3. Allow the analyzer a 5-minute warm up. Refer to the warm up specification in Chapter 1,
Table 1-1.

Trace Alignment Procedure

2. Consider whether the trace alignment needs to be adjusted. If it does, continue with the
rest of the procedure, otherwise, press to return to normal operation.

3. Adjust the rear-panel TRACE ALIGN until the leftmost line of the test pattern is parallel
with the CRT bezel. See Figure 2-4.

4. Adjust the rear-panel X POSN until the leftmost @ characters and the softkey labels appear
just inside the left and right edges of the CRT bezel.

5. Adjust the rear-panel Y POSN until the softkey labels align with the appropriate softkeys.
6. Press to return the analyzer to normal operation.

(L)

IRECALH

/ SOFTKEY 1

SOFTKEY 2

hp SOFTKEY 3
4

5

856X SOF TKEY

SOFTKEY

\ EX 1%

I = 1

Figure 2-4. CRT Adjustment Pattern

Reference Level Calibration

1. Press (PRESET).

2. Connect 2 50 ohm coaxial cable (such 2z HP 10503A) between the front-panel CAL
OUTPUT and INPUT 509 connectors.

Set the analyzer’s center frequency to 300 MHz by pressing (FREQUENCY) 300 (MHz).
Set the analyzer’s span to 20 MHz by pressing 20 (mHz).

Press (PEAK SEARCH).

Set the analyzer’s reference level to —10 dBm by pressing (AMPLITUDE) 10 (=dBm).
Press REF LVL ADJ.

<AL
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8. Rotate the analyzer’s front-panel knob until the marker reads —10.00 dBm +0.17 dB.
There is a slight delay in time between adjusting the knob and the change in marker
value. Notice that the displayed REF LEVEL CAL: value changes.

9. Press &TEIREREF L
10. Press (PRESET).

HP-IB Address Selection

1. The HP-IB address for the analyzer is preset at the factory to a decimal value of 18.
Valid addresses range from 0 to 30. To view the HP-IB address, press (PRESET) [CONFIG)

2. To change the address value, enter the new address number using the front-panel data
keys. Terminate the entry by pressing a units key. For example, enter an address of 18 by
pressing the (PRESET) (CONFIG) :ANALYZER ADDRESS 18 (Hz).

3. Press S‘I.‘QBE " HPIB ﬂms The key label changes to read HP*IB ABHS once the
analyzer address is stored.
4. Press to return the analyzer to normal operation mode.

When the trace alignment and reference level calibration procedures have been completed
successfully, the analyzer is ready for normal operation.

Analyzer Servicing

Your spectrum analyzer is built to provide dependable service. If you should encounter
problems, desire additional information, or need to order parts, options, or accessories,
Hewlett-Packard’s worldwide sales and service organization is ready to provide the support
you need.

In general, problems are caused by hardware failures, software eITors, or user errors. Perform
the quick checks listed in “Check the Basics.” These checks may eliminate the problem
altogether, or may give a clearer idea of its cause. If you have an HP 85629B Test and
Adjustment Module, you can use its automatic fault isolation routine. Refer to “Running the
Automatic Fault Isolation Routine,” in this section.

If the problem is a hardware problem, you have the following options:
= Repair it yourself. Refer to “Service Options,” in this section.
m Return the analyzer to Hewlett-Packard for repair:

o If the analyzer is still under warranty or covered by an HP maintenance contract, it is
repaired based on the terms of the warranty or maintenance contract (the warranty is
printed in the front of this manual).

o If the analyzer is no longer under warranty or covered by an HP maintenance contract,
Hewlett-Packard will notify you of the cost of the repair after examining the unit.

Refer to “Calling Hewlett-Packard Sales and Service Offices” and “Returning Your Analyzer
for Service” for more information.
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Before Calling Hewlett-Packard

Check the Basics

Before calling Hewlett-Packard or returning the analyzer for service, please make the checks
listed below. Often problems may be solved by repeating what was being done when the
problem occurred. A few minutes spent in performing these simple checks may eliminate
waiting for instrument repair.

= Is the analyzer plugged into the proper ac power source? Does the line socket have power?
w Is the rear-panel voltage selector switch set correctly? Is the line fuse good?
m Is the analyzer turned on?

m If other equipment, cables, and connectors are being used with the spectrum analyzer, are
they connected properly and operating correctly?

m Review the test procedure that was being used when the problem occurred. Are all the
settings correct?

m Is the test that is being performed and the expected results within the specifications and
capabilities of the spectrum analyzer? Refer to Table 1-1, “Specifications,” and Table 1-2,
“Characteristics,” in Chapter 1.

m Is the spectrum analyzer displaying an error message? If so, refer to Chapter 5.

m Perform the Trace Alignment and Reference Level Calibration procedures in this chapter.
If the necessary test equipment is available, perform the verification tests in Chapter 3.
Record all results in Table 3-42, “Performance Test Record.”

HP 85629B Test and Adjustment Module

A powerful feature of the Test and Adjustment Module (TAM) is the Automatic Fault
Isolation routine. If a problem with the spectrum analyzer is suspected, in most cases
Automatic Fault Isolation can determine whether or not a fault exists in the analyzer. There
are some problems, such as excessive residual FM, that Automatic Fault Isolation will not
be able to detect. As a minimum, the display and keyboard must be operational to execute
Automatic Fault Isolation.

Running the Automatic Fault Isolation Routine

To start the Automatic Fault Isolation routine, press and DIAGNBSE Rotate the

front-panel knob until the arrow points to Automatic Fault Isolation. Press EXECUTE. The
CAL OUTPUT must be connected to the INPUT 50 2. A BNC cable and Type N-to-BNC
adapter is shipped with each analyzer in the front cover. Press CDHTINUE, and the Automatic
Fault Isolation routine will begin. o

The Automatic Fault Isolation routine will perform checks of five sections of the analyzer.
The routine’s progress is displayed on the CRT. The routine will stop as soon as it detects a
failure. If no failures are detected, the Automatic Fault Isolation routine will take about 90
seconds to complete.

If a failure is detected, either continue troubleshooting using the service manual or return the
analyzer to the nearest HP Service Center as described in “How to Return Your Analyzer for
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Service.” If an HP-IB printer is available and properly connected and configured, a ha.rd-copy
printout of the Automatic Fault Isolation results can be obtained by pressing PRERT PAGE .
Include a copy of this printout with the analyzer if it is being returned to an HP Service
Center for repair,

Read the Warranty

The warranty for your spectrum analyzer is printed at the front of this manual. Please read
it and become familiar with its terms. I your analyzer is covered by a separate maintenance
agreement, please he familiar with its terms.

Service Options

HP offers several maintenance plans to service your analyzer after warranty expiration. Call
your Hewlett-Packard Sales and Service Office for full details.

If you want to service the analyzer yourself after warranty expiration, contact your
Hewlett-Packard Sales and Service Office to obtain the most current test and maintenance
information. A Product Support Kit, HP part number 08562-60021, is also available through
the sales and service Office. The kit contains the following accessories:

m PC board prop

m Power Line Switch Assembly
s Power Line Assembly

= SMB cable puller

n Option Module extender cable
u Two test cables, BNC to SMB
= Contact Extractor Tool

Calling Hewlett-Packard Sales and Service Offices

Hewlett-Packard has sales and service Offices around the world to provide complete support
for your spectrum analyzer. To obtain servicing information or to order replacement parts,
contact the nearest Hewlett-Packard Sales and Service Office listed in Table 2-4. In any
correspondence or telephone conversations, refer to the analyzer by its model number and
full serial number and firmware date recorded under “Turning the Spectrum Analyzer On for
the First Time” in this chapter. With this information, the HP representative can quickly
determine whether your unit is still within its warranty period.
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Returning Your Analyzer for Service

Service Tag

If you are returning the analyzer to Hewlett-Packard for servicing, fill in and attach a blue
service tag. A sheet of service tags is supplied at the rear of this chapter.

Please be as specific as possible about the nature of the problem. Please send a copy of any or
all of the following information:

m Any recorded error messages that appeared on the screen.
s A completed Performance Test Record.

m Any other specific data on the performance of the analyzer.

Original Packaging

Before shipping, pack the unit in the original factory packaging materials if they are available.
If the original materials are unavailable, identical packaging materials may be acquired
through any Hewlett-Packard Sales and Service Office. Descriptions of the packaging materials
are listed in the legend for Figure 2-1.

Other Packaging
Caution Analyzer damage can result from using packaging materials other than those
specified. Never use styrene pellets in any shape as packaging materials. They
' do not adequately cushion the equipment or prevent it from shifting in the

carton. Pellets cause equipment damage by generating static electricity and by
lodging in the analyzer fan.

Repackage the analyzer as explained below in the original packaging materials or with
commercially available materials described in steps 4 and 5.

1. Attach a completed service tag to the instrument.
2. Install the front-panel cover on the instrument.

3. Wrap the instrument in anti-static plastic to reduce the possibility of damage caused by
electrostatic discharge.

4. Use the original materials or a strong shipping container that is double-walled, corrugated
cardboard carton with 159 kg (350 1b) bursting strength. The carton must be both large
enough and strong enough to accommodate the analyzer and allows at least 3 to 4 inches
on all sides of the analyzer for packing material.

5. Surround the equipment with at least three to four inches of packing material, or enough
to prevent the equipment from moving in the carton. If packing foam is unavailable,
the best alternative is §D-240 Air Cap™ from Sealed Air Corporation (Commerce, CA
90001). Air Cap looks like a plastic sheet covered with 1-1/4 inch air-filled bubbles. Use
the pink-colored Air Cap to reduce static electricity. Wrap the equipment several times in
this material to both protect the equipment and prevent it from moving in the carton.

6. Seal the shipping container securely with strong nylon adhesive tape.
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7. Mark the shipping container “FRAGILE, HANDLE WITH CARE” to insure careful
handling.

8. Retain copies of all shipping papers.
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Table 2-4. Hewlett-Packard Sales and Service Offices

US FIELD OPERATIONS
HEADQUARTERS
Hewlett-Packard Company
19320 Pruneridge Avenue
Cupertino, CA 95014, USA
(408) 973-1919

California

Hewlett-Packard Co.

1421 South Manhattan Ave.
Fallerton, CA 92631

(714) 999-6700

Hewlett-Packard Co.

301 E. Evelyn

Mountain View, CA 94041
(415) 694-2000

Colorado
Hewlett-Packard Co.

24 Tnverness Place, East
Englewood, CQ 80112
(303) 649-5000

Georgia
Hewlett-Packard Co.
2000 South Park Place
Atlanta, GA 30339
(404) 955-1500

linois

Hewlett-Packard Co.

5201 Tollview Drive
Rolling Meadows, IL 60008
{708) 255-9800

New Jersey
Hewlett-Packard Co.
120 W. Century Road
Paramus, NJ 07653
(201) 599-5000

Texas
Hewlett-Packard Co.
930 E. Campbell Rd.
Richardson, TX 75081
(214) 231-6101

EUROPEAN OPERATION
HEADQUARTERS
Hewlett-Packard S.A.

150, Route du Nant-d’Avril
1217 Meyrin 2/Geneva
Switzerland

(41 22) 780.8111

France

Hewlett-Packard France

1 Avenue Du Canada

Zone D’Activite De Courtaboeuf
F-91947 Les Ulis Cedex

France

(33 1) 69 82 60 60

Germany
Hewlett-Packard GmbH
Berner Strasse 117
6000 Frankfurt 56

West Germany

(49 69) 500006-0

Great Britain
Hewlett-Packard Ltd.

Eskdale Road, Winnersh Triangle
Wokingham, Berkshire RG11 5D7

England
(44 734) 696622

INTERCON OPERATIONS
HEADQUARTERS
Hewlett-Packard Company

3495 Deer Creek Rd.

Palo Alto, California 94304-1316
(415) 857-5027

Australia

Hewlett-Packard Australia Ltd.
31-41 Joseph Street

Blackburn, Victoria 3130

(61 3) 895-2895

Canada

Hewlett-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
Kirkland, Quebec H9J 2X8
Canada

(514) 697-4232

Japan
Yokogawa-Hewlett-Packard Ltd.
1-27-15 Yabe, Sagamihara
Kanagawa 229, Japan

(81 427) 59-1311

People’s Republic

of China

China Hewlett-Packard, Ltd.
38 Bei San Huan X1 Road
Shuang Yu Shu

Hai Dian District

Beijing, China

(86 1) 256-6888

Singapore
Hewlett-Packard Singapore
Pte. Ltd.

1150 Depot Road
Singapore 0410

(65) 273 7388

Taiwan

Hewlett-Packard Taiwan
8th Floor, H-P Building
337 Fu Hsing North Road
Taipei, Taiwan

(886 2) 712-0404
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Performance Tests

What You'll Find in This Chapter

This chapter contains procedures that test the electrical performance of the spectrum analyzer
against the specifications listed in Table 1-1. None of the test procedures requires removing
the cover of the instrument. This chapter also provides instructions for using the HP 85629B
Test and Adjustment Module functional tests.

What Is Performance Verification?

The highest-level testing, called performance verification, verifies that the analyzer’s
performance meets all specifications in Chapter 1, Table 1-1. It is time-consuming and
requires extensive test equipment. Performance verification consists of all performance tests.
Table 3-1 is a complete listing of those tests.

Note Specifications included with each test description are approximate. Refer to
i Table 1-1 in Chapter 1 for exact specifications. '

Performance Tests versus Operation Verification

Operation verification tests are a subset of performance tests and checks only the most
critical specifications of the analyzer. These tests require much less time and equipment to
run than do the complete performance verification test procedures. They are recommended
for verification of overall instrument operation, either as part of incoming inspection or after
repair. In Chapter 4, “Operation Verification,” Table 4-1 lists the performance tests and test
equipment used for operation verification.
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Table 3-1. Performance Tests

Test

§

Test Name

W 00 =] & O W 00 b

B B DD RO hmd ek b s e b el e e
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10 Mhz Reference Output Accuracy

10 MHz Reference Output Accuracy (Option 003)
Calibrator Amplitude Accuracy

Displayed Average Noise Level

Resolution Bandwidth Switching and IF Alignment Uncertainty
Resolution Bandwidth Accuracy and Selectivity
Input Attenuator Switching Uncertainty

IF Gain Uncertainty

Scale Fidelity

Residual FM

Noise Sidebands

Image, Multiple, and Out-of-Range Responses
Frequency Readout Accuracy/Frequency Count Marker Accuracy
Pulse Digitization Uncertainty

Second Harmonic Distortion

Frequency Response

Frequency Span Accuracy

Third Order Intermodulation Distortion

Gain Compression

1ST LO OUTPUT Amplitude

Sweep Time Accuracy

Residual Responses

IF Input Amplitude Accuracy

The following tests are for Option 002 analyzers only.

24
25
26
27
28
29
30
31
32
33
34

Tracking Generator Level Flatness
Absolute Amplitude and Vernier Accuracy
Maximum Leveled Qutput Power

Power Sweep Range

RF-Power-Off Residuals

Harmonic Qutputs

Non-Harmonic Qutputs

LO Feedthrough Amplitude

Tracking Generator Feedthrough
Frequency Tracking Range

Tracking Generator Frequency Accuracy
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Before You Start

There are three things you must do before starting performance verification or operation
verification:

1. Switch the analyzer on and let it warm up in accordance with warm-up specifications in
Table 1-1.

2. After the analyzer has warmed up as specified, perform “Trace Alignment Procedure and
Reference Level Calibration” in Chapter 2, “Preparation.”

3. Read the rest of this section before you start any of the tests.

Test Equipment You'll Need

Table 3-3 lists the recommended test equipment for the performance tests. Any equipment
that meets the critical specifications given in the table can be substituted for the
recommended model(s). The table also lists the recommended equipment for the analyzer’s
adjustment procedures, which are located in the Service Manual.

Recording Test Results

Record test results in the Performance Test Record located at the end of this chapter. The
table lists test specifications and acceptable limits. We recommend that you make a copy of
this table, record the complete test results on the copy, and keep the copy for your calibration
test record. This record could prove invaluable in tracking gradual changes in test results over
long periods of time.

If the Analyzer Doesn’t Meet Specifications

If the analyzer doesn’t meet one or more of the specifications during testing, complete any
remaining tests and record all test results on a copy of the test record. Refer to Chapter
5, “Error Messages,” for instructions on how to solve the problem. If an error message is
displayed, press (CAL), and select REALTGN LO & IF. If the error message persists
after the automatic RF, LO, and IF adjustments are completed, refer to Chapter 5.

Calibration Cycle

The Performance Tests should be used to check the analyzer against its specifications, listed in
Table 1-1, every 12 months.
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HP 85629B Functional Tests

The HP 85629B Test and Adjustment Module (TAM) can be used to perform several
automatic functional tests on the spectrum analyzer. These tests provide increased confidence
in analyzer operation while requiring very little equipment or operator attention. Hard-copy
results are possible with an HP-IB printer. Because these functional tests have greater
measurement uncertainties than their related performance tests, they should not be used as
part of a calibration. The greater measurement uncertainties in the functional tests are a
result of the limited set of test equipment.

Table 3-2 lists the functional testé, their corresponding performance tests, and the types of
test equipment required for each test. The recommended test equipment for the functional
tests is indicated in Table 3-3 by the letter “M” in the “Use” column.

Spectrum-Analyzer/TAM Compatibility

An HP 856298 Firmware Note HP part number 85629-90030, supplied with each spectrum
analyzer and TAM, provides compatability information. Refer to this note to determine which
tests are valid for a particular version of TAM firmwave.

Table 3-2. TAM Functional Tests

Functional Tests Corresponding Equipment
Performance Test Required

Noise Sidebands 11 None
Residual FM 10 None
IF Gain Uncertainty 8 Source
Scale Fidelity 9 Source
Input Attenuator Accuracy 7 Source
Frequency Marker Accuracy 13 Source
Image, Multiple, and Out-of-Range Responses 12 Source
RES BW Accuracy and Selectivity 5,6 Source
2nd Harmonic Distortion 15 Source, 50 MHz LPF
Frequency Span Accuracy 17 Source
Gain Compression 19 Source
Third Order Intermodulation Distortion 18 Source
Frequency Response 16 Source, Power Meter
1ST LO OUTPUT Amplitude 20 Power Meter
Displayed Average Noise 4 5082 Termination
Residual Responses 22 802 Terrnination |
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Running the Functional Tests

Connect the TAM to the rear panel of the spectrum analyzer. The instrument should be
allowed to warm up for at least 5 minutes before running any functional test. Perform the
following steps to run the tests:

Caution The spectrum analyzer power must be turned OFF before removing or
installing a TAM or any option module. If the analyzer is powered ON during
' removal or installation, damage will result.

1. Perform a REF LVL CAL (reference level calibration), as described in Chapter 2, before
continuing.

2. Press to access the TAM’s main menu. If any error message appears, refer to the
“Error Messages” section of the Test and Adjustment Module Supplement. Error messages
are displayed either in one of the corners of the screen, at the bottom line of the main

_menu, or in the active function block.

3. Press Qrmfzg to access the configuration menu. Verify that the TAM is properly
configured and the test equipment is properly connected to HP-IB. Refer to the “System
Configuration Menu” section of the Test and Adjustment Module Supplement for more
confignration information. If a printer is configured and available, functional test results
may be sent to the printer instead of the screen. If everything is properly configured,
return to the main menu and press Teat

4. Pressing A‘lﬁl 'I‘est executes all the tests listed in the order they appear. To perform an
individual test, rotate the knob to locate the arrow beside the desired test. Press Exescute .

9. Use the Repeat operation to find suspected intermittent problems. If an HP-IB printer

is configured and connected, Repeat activates the selected test continuously until you

press KBBRT The results are sent to the printer. If a printer is unavailable, the Repeat:
mode pa.uses at the end of each test to display test results, then continues after you press
URN . This sequence continues until you press ABORT.
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Table 3-3. Recommended Test Equipment

Instrument Critical Specifications Recommended Use
for Equipment Substitution Model
Synthesized Frequency Range: 10 MHz to 22 GHz HP 8340A%* P AT,
Sweeper Frequency Accuracy (CW): 1 x 10~?/day M,V
(two required) Leveling Modes: Internal & External
Modulation Modes: AM & Pulse
Power Level Range: —35 to +16 dBm
Synthesizer/ Frequency Range: 1 kHz to 80 MHz HP 3335A% P,A T,
Level Generator Frequency Accuracy: 1 x 10~ 7 /month M,V
Flatness: 0.15 dB
Attenuator Accuracy: <<40.09 dB
Synthesized Frequency Range: 100 kHz to 2.5 GHz HP 8663A P,V
Signal Generator | Residual SSB Phase Noise at 10 kHz offset
(320 MHz <fc <640 MHz): <—131 dBc/Hz
Pulse/Function Frequency Range: 10 kHz to 50 MHz HP 8116A P
Generator Pulse Width: 200 ns;
Qutput Amplitude: 5 V peak-to-peak
Functions: Pulse & Triangle
TTL Sync Qutput
AM/FM Frequency Range: 1 MHz to 200 MHz HP 8640B A
Signal Generator | Frequency Modulation Mode
Modulation Oscillator Frequency: 1 kHz
FM Peak Deviation: 5 kHz
Microwave Frequency Range: 9 MHz to 22 GHz HP 5343A* (P, A, M,V
Frequency Counter | Timebase Accuracy (Aging): <5 x 10719/day Option 001
Universal Modes: TI A»B, Frequency Count HP 5316A P
Counter Time Interval Measurement Range: 45 us to 120 =
Timebase -accuracy (Aging): <3 x 107 /month
Oscilloscope Bandwidth (3 dB): dc to 100 MHz HP 1980A/B* AT
Minimum Vertical Deflection Factor: <2 mV /div
Measuring Compatible w/Power Sensors HP 8902A% P AT,
Receiver dB Relative Mode M,V
Resolution: 0.01 dB
Reference Accuracy: <+1.2%
Power Sensor Frequency Range: 50 MHz to 22 GHz HP 8485A* P,A, T,
Maximum SWR. M,V

1.15 (50 to 100 MHz)
1.10 (100 MHz to 2 GHz)

* Part of Microwave Workstation
P = Performance Tests; A = Adjustments; M = Test & Adjustment Module; T = Troubleshooting;
V = Operation Verification
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Table 3-3. Recommended Test Equipment (continued)

Instrument Critical Specifications Recommended Use
for Equipment Substitution Model

Maximum SWR: (cont.) M,V
1.15 (2.0 to 6.5 GHz) '
1.20 (12.4 to 18 GHz)
1.25 (18 to 22 GHz)

Power Sensor Frequency Range: 250 MHz to 350 MHz HP 8484A P A

Power Range: 100 nW to 10 uW

Maximum SWR: 1.15 (250 to 350 MHz)

Power Sensor Frequency Range: 100 kHz to 2.9 GHz HP 8482A* P, AT,

Maximum SWR: M,V

1.1 (1 MHz to 2.0 GHz)
1.30 (2.0 GHz to 2.9 GHz)

Amplifier Frequency Range: 300 to 350 MHz HP 8447E A
VEWR: <2.2
1 dB Gain Compression Point: >+15 dBm
Gain: >20 dB

Amplifier Frequency Range: 2.0 to 8.0 GHz HP 11975 P

Minimum Output Power (Leveled)

2.0 to 8.0 GHz: +16 dBm
Output SWR (Leveled): <1.7
Digital Voltmeter BRange: —15 V dc to 4120 V de HP 3456A% A
Accuracy: <1 mV on 10 V Range
Input Impedance: >1 MQ

DVM Test Leads >36 inches, alligator clips, probe tips HP 341184 AT
10 dB Step Attenuation Range: 30 dB HP 355D PV
Attenunator Frequency Range: dc to 80 MHz
Connectors: BNC (f)
1 dB Fixed Attenuation Range: 12 dB HP 355C P,V, A
Attenuator Frequency Range: dc to 80 MHz
Connectors: BNC (f)
20 dB Fixed Frequency Range: dc to 6.5 GHz HP 8491B P,V
Attenuator Attenuation Accuracy: <41 dB Option 020
Maximum SWR: 1.2 (dc to 6.5 GHz)
10 dB Fixed Frequency Range: dc to 6.5 GHz HP 8491B P,V
Attenuator Attenuation Accuracy: <+0.6 dB Option 010
Maximum SWR: 1.2 (dc to 6.5 GHa)
Signature Multimeter | Clock Frequency >10 MHz HP 5005A/B T

* Part of Microwave Workstation
P = Performance Tests; A = Adjustments; M = Test & Adjustment Module; T = Troubleshooting;
V = Operation Verification
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Table 3-3. Recommended Test Equipment (continued)

Instrument Critical Specifications Recommended Use
for Equipment Substitution Model
Reference Attenuator | Supplied with HP 8484 A HP 11708A P A
Termination Frequency Range: dc to 7 GHz HP 909D PMYV

Impedance: 500
Maximum SWR: <1.22
Connector: APC 3.5

Low Pass Filter Cutoff Frequency: 50 MHz 0955-0306 PMYV
Rejection at 80 MHz: >50 dB
Low Pass Filter Cutoff Frequency: 4.4 GHz HP 11689A PV
(two required) Rejection at 5.5 GHz: >40 dB
Low Pass Filter Cutoff Frequency: 12 MHz 0955-0518 P

Rejection at 18 MHz: >45 dB

0.1 dB ripple

Directional Frequency Range: 1.7 to 7 GHz 0955-0125 P
Coupler Coupling: 16.0 dB (nominal)

Maximum Coupling Deviation: 1 dB

Directivity: 14 dB minimum

Flatness: 0.75 dB maximum

VSWR: <1.45

Insertion Loss: <1.3 dB

Power Splitter Frequency Range: 1 kHz to 12 GHz HP 11667B PAM,V

Insertion Loss: 6 dB (nominal)

Output Tracking: <0.25 dB

Equivalent Qutput SWR: «1.22

RF Detector Frequency Range: 0.1 to 1.2 GHz HP 8471A A

Maximum SWR: <1.3 (typical)

Low Level Sensitivity: >0.35 mV ygW-

Service Accessory Kit | No Substitute 08562-60021 A

Adapter Type N (f)-to-BNC (m) 1250-1477 A

Adapter Type N (m)-to-BNC (f) 1250-1476 PV
(three required)

Adapter Type N (f)-ta-BNC (f) 1250-1474 PV

Adapter Type N (f}-to-APC 3.5 (m)} 1250-1750 A

Adapter Type N (m)-to-APC 3.5 (m) 1250-1743 P,A MYV
(two required)

Adapter Type N (m)-to-APC 3.5 (f) 1250-1744 P, AV

P = Performance Tests; A = Adjustments; M = Test & Adjustment Module; T = Troubleshooting;
V = Operation Verification
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Table 3-3. Recommended Test Equipment (continued)

Instrument Critical Specifications Recommended Use
for Equipment Substitution Model
Adapter Type N (f)-to-APC 3.5 (f) 1250-1745 P,V
(two required)
Adapter Type N (m}-to-SMA (f) 1250-1250 P,V
{two required)
Adapter Type N (f)-to-SMA (f) 1250-1772 P, A
Adapter BNC (f)-to-BNC (f) 1250-0059 A
Adapter BNC Tee (m) (f) (f) 1250-1781 |P, A, M,V
Adapter BNC (f)-to-SMA (m) 1250-1200 PAY
Adapter BNC (f)-to-Dual Banana Plug 1251-2816 A
Adapter APC 3.5 (f)-to-APC 3.5 (f) 5061-5311 |P, A M,V
{two required)
RF Cable, Connectors: SMA (m) 11975-20002 P
Semi-rigid 509 Length: 6 in. to 8 in.
Test Cable Connectors: BNC (m)-to-SMB (f) 85680-60093 AM
Length: >61 cm (24 in.)
Cable, RG-214/U |[Connectors: Type N (m) HP 11500A P,V
Length: >91 cm (36 in.)
Cable, 5092 Coaxial | Connectors: BNC (m) HP 10503A P, AV
(five required) Length: >122 cm (48 in.)
Cable, HP-IB Required w/Performance Test Software HP 10833B P,AM
(12 required) Required w/HP 85629B Test & Adjustment Module
Length: 2 m (6.6 ft.)
Cable Frequency Range: 10 kHz to 26.5 GHz 8120-4921 |P, A, M,V
(two required) | Maximum SWR: <1.4 at 22 GHz
Maximum Insertion Loss: 2 dB
Connectors: APC 3.5 (m), both ends
Length: >91 ecm (36 in.)
Controller Required to run Operation Verification Software HP 9816A, v
No substitute. HP 9836A/C,
or HP 310
Spectrum Analyzer | Frequency Range: 1 MHz to 7 GHz HP 8566A/B | P, A, T
Power Supply Output Voltage: >24 V dc HP 6114A A
Output Voltage Accuracy: <£0.2V
Tuning Tool N/A 8710-1010 A
P = Performance Tests; A = Adjustments; M = Test & Adjustment Module; T = Troubleshooting;
V = Operation Verification
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1. 10 MHz Reference Qutput Accuracy (Non-Option 003)

(This test is for analyzers which do not include Option 003.)

Note If the spectrum analyzer is equipped with Option 003, do not perform this
test. Instead, perform Test 2 in this chapter, “10 MHz Reference Qutput
d Accuracy (Option 003)”.

Specification

Frequency: <+4 x 1078 /year

Related Adjustment
10 MHz Frequency Reference Adjustment (TCXO)

Description

The 300 MHz CAL OUTPUT signal is measured to verify the 10 MHz reference signal
accuracy. The CAL OUTPUT signal uses the 10 MHz signal as a reference. Measuring the
CAL OUTPUT signal yields higher resolution than measuring the 10 MHz reference directly.

SPECTRUM ANALYZER

MiCROWAVE
FREQUENCY COUNTER

10Hz=
500MHZ

CAL OUTPUT
8BNC CABLE

Figure 3-1. Frequency Reference Accuracy Test Setup

Equipment
Microwave Frequency Counter .............vvvuriiiiineiniiniannns HP 5343A
Cabie
BNC, 122 cm (48 in.)....o.vun .. e e HP 10503A
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1. 10 MHz Reference Output Accuracy (Non-Option 003)

Procedure
1. Connect the equipment as shown in Figure 3-1.
2. Set the HP 5343A controls as follows:

SAMPLE RATE ...ttt rneieeraaesrns midrange
S0Q—1I MO SWITCH......oiii i e iiiaeeeann, £ AT o -« 500
10 Hz—500 MHz/500 MHz—26.5 GHz SWITCH ............. 10 Hz—500 MHz

Note The HP 5343A should have either an Opfion 001 timebase or should be
‘ connected to a house standard with an aging rate better than 5 x 1071%/day.

3. On the spectrum analyzer, press (PRESET).

Note The spectrum analyzer must be allowed to warm up for at least 5 minutes
with the frequency reference set to INTERNAL. If the spectrum analyzer is
d warmed up with the frequency reference set to EXTERNAL, wait at least 5

minutes after pressing before proceeding with step 4.

4. Wait for the frequency counter to settle. This may take two or three gate times.

5. Read the frequency counter display.

Calibrator Frequency:

Note The frequency reading is invalid if any error message is displayed, especially a
synthesizer-related error message. Error messages are listed in Chapter 5 of
‘ this manual.
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2. 10 MHz Reference Qutput Accuracy (Option 003)

(This test is for Option 003 analyzers only.)

Specification
Aging: <%1 x 1077 /year

Warm-up (Characteristic):

After 5 minutes from cold start* <31 x 10~7 of final stabilized frequency {
After 15 minutes from cold start * <+1 x 107® of final stabilized frequency §

Related Adjustment
10 MHz Frequency Reference Adjustment (Option 003)

Description

This test measures the warm-up characteristics of the 10 MHz reference oscillator. The ability
of the 10 MHz oscillator to meet its warm-up characteristics gives a high level of confidence
that it also meets its yearly aging specification.

The analyzer is cooled for 60 minutes. A frequency counter connected to the 10 MHz REF
IN/OUT, then a frequency measurement is made 5 minutes after turning the analyzer on.
The frequency measurement is recorded. Another frequency measurement is made 10 minutes
later (15 minutes after turning the analyzer on) and the measurement is recorded. A final
frequency measurement is made 60 minutes after power is applied. The difference between
each of the first two measurements and the final measurement is calculated. The results are
recorded.

* A cold start is defined as the analyzer’s being powered ON after being off for at least 60 minutes.
1 The final stabilized frequency is the frequency 60 minutes after the analyzer has been powered on.

3-12 Performance Tests

www.valuetronics.com



2. 10 MHz Reference Output Accuracy (Option 003)

FREQUENCY
STANDARD

16 MHz
REF

g TIME BASE — S
- - UN IVERSAL
TEEEY COUNTER ['N/ -
sl .~
o:l:l I

SPECTRUM
ANALYZER

[ aoo < gn O
ucouc - gga od ag a8
IEL_ o doc g @ @ o @ ? B @ @
FNPUT A 10 MHz
OUTRPUT
. Y
BNC CABLE BNC CABLE

Figure 3-2. Frequency Reference Accuracy (Option 003) Test Setup

Equipment
Microwave Frequency Coumter ...............oiiinuiiniinsinenns HP 5334A/B
Frequency Standard External ......................... HP 5061B Cesium Beam
Standard (or any 10 MHz
frequency standard with
aging rate <+1x10710 per day)
Cable
BNC, 122 cm (48in.) (Z2required) .....c.ooviiin i inreannnn, HP 10503A
Procedure
Note To simulate a cold start adequately, the spectrum analyzer must have been
allowed to sit at room temperature, with power off, at least 60 minutes before
i beginning this test.

1. After a 60 minute cool-down with power off, connect the equipment as shown in
Figure 3-2.

2. Set the spectrum analyzer line switch on. Record the power-on time below. If an X is

displayed to the left side of the display, press (PRESET), then record the current time as
the power-on time. An X denotes that the analyzer is in external frequency reference

mode (internal oscillator is turned off). Pressing sets the analyzer to the internal
frequency reference.

Power-On Time (hours/minutes/seconds):
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2. 10 MHz Reference Output Accuracy (Option 003)

3.

10.
11.

12.

Set the frequency counter controls as follows:
FUNCTION/DATA ... ceiiiiiiiiiiiiiiinnn, L. e B FREQ A
INPUT A
b 1 0 P OFF
AC ....... Gie + SN DG AT AR - B < G+ » v o e o o o+ TR OFF
S0 ..... .5 . %S e RGN . S, S SRRTREN . UAENERL. « . . . OFF
AUTO TRIG .. 4. 580 Jaid - 5050 « S a0y <@ - - Jamebtirre « moie . wmrmms o ON
100 kHz FILTER A L.ttt i et iie e it annsaeenannn OFF

. On the frequency counter, select a 10-second gate time by pressing 10

(GaTe TIME). Offset the displayed frequency ~10 MHz by pressing MATH (SELECT/ENTER)

10 6. Press (SELECT/ENTER) and (SELECT ENTER). The frequency counter
should now display the difference between the INPUT A signal and 10.0 MHz with 0.001

Hz resolution.

. Perform the next step 5 minutes after the power-on time recorded in step 2.

Wait at least two gate times for the frequency counter to settle. Record the frequency
counter reading below as reading #1 with 0.001 Hz resolution.

Reading #1: Hz

. Proceed with the next step 15 minutes after the power-on time recorded in step 2.

. Record the frequency counter reading below as reading #2 with 0.001 Hz resolution.

Reading #2: Hz

Perform the next step 60 minutes after the power-on time recorded in step 2. During this
waiting period, other performance tests may be executed, under the following conditions:

a. The analyzer is powered on at all times.
b. The analyzer is always at room temperature.
¢. The analyzer is never placed in EXT REFERENCE mode.

Connect the equipment as shown in Figure 3-2,

Set the frequency counter controls as follows:

FUNCTION/DATA .\ .vvveveeeeenannnnn, e FREQ A
INPUT A
K10 ATTN i s o oo v mmissinn. « « o 560 0N » HSHEET, B+ SEASE « o o o OFF
AC ooo G830, ... . SRR . . £ T i R T R . - OFF
BOTY oo Tt e BHRAPD: mammenn - - -t s <omon < oot « - OFF
P04 0T 3 (S ON
100 kHz FILTER A ... .uuse . . . stssssmn » » » o coisisis o G655 2a565 003 « o OFF

On the frequency counter, select a 10-second gate time by pressing 10
(GATE TiME). Offset the displayed frequency —10 MHz by pressing MATH

10 6. Press (SELECT/ENTER) and (SELECT/ENTER). The frequency counter
should now display the difference between the INPUT A signal and 10.0 MHz with 0.001

Hz resolution.
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2. 10 MHz Reference Output Accuracy (Option 003)

13. Wait at least two gate times for the frequency counter to settle. Record the frequency
counter reading below as reading #3 with 0.001 Hz resolution.

Reading #3: Hz

14. Calculate the 5-minute warm-up error by subtracting reading #3 from reading #1 and
dividing the result by 10 MHz.

5-minute warm-up error = (Reading #1 — Reading #3)/1x107 Hz

5-Minute Warm-up Error:

15. Calculate the 15-minute warm-up error by subtracting reading #3 from reading #2 and
dividing the result by 10 MHz.

15-minute warm-up error = (Reading #2 — Reading #3)/1x107 Hz

5-Minute Warm-up Error:
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3. Calibrator Amplitude Accuracy

Specification
Amplitude: —10 dBm +0.3 dB

Related Adjustment
Calibrator Amplitude Adjustment

Description

The amplitude accuracy of the analyzer’s CAL OUTPUT signal is checked for —10 dBm +0.3
dB. Performing the appropriate 10 MHz Reference Qutput Accuracy test is sufficient for
checking the calibrator frequency accuracy, since the calibrator frequency is a function of the
10 MHz reference.

SPECTRUM ANALYZER

oo:a O

ag0Q§ el gp oo O i

CAL
OUTPUT

Y

ADAPTER
MEASURING RECEIVER
E — POWER
[ o::  — SENSOR

-a
ooaon 9 gopao O
anoon Jooooo anun e. SENSOR
o o o ooan
a O O coopoom odaoad )
-

Equipment
Measuring Receiver wii...vouimieeseneiivias coaboiian . sbess saiie. .. HP 8902A
Power Sensor ........ R0, . ... S JOTETRREE . S L SR .. . . HP 8482A
Adapter
Type N (f) to BNC (m) .. .awaaii. . . .« comime camsieisneea. « « ouides . s Gk 1250-1477
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3. Calibrator Amplitude Accuracy

Procedure

1. Zero the HP 8902A and calibrate the HP 8482A Power Sensor at 300 MHz as described in
the HP 8902A Operation Manual. Enter the power sensor’s 300 MHz calibration factor into
the HP 8902A.

2. Connect the power sensor through an adapter directly to the CAL OUTPUT connector, as
illustrated in Figure 3-3. Read the power meter display.

Calibrator Amplitude: dBm
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4. Displayed Average Noise Level

Specification

Frequency
50 Hz
100 Hz
1 kHz
10 kHz
100 kHz
1 MHz to 2.9 GHz

Related Adjustment

Frequency Response Adjustment

Description

Average Noise Level
—60 dBm
—60 dBm
—85 dBm
—103 dBm
~110 dBm
—130 dBm

This test measures the displayed average noise level. The spectrum analyzer’s input is
terminated in 502. The test first measures the average noise at discrete frequencies in a
narrow span. Then the test tunes the analyzer frequency across the band, using the marker to
locate the frequency with the highest response, and reads the average noise in a narrow span.

The noise marker is used to average several points around the frequency of interest. The noise
marker automatically normalizes to a 1 Hz noise bandwidth and adds amplitude corrections,
log amplifier response, and envelope detector response. These corrections are not necessary
and must be subtracted out to determine the displayed average noise level.

SPECTRUM ANALYZER

==
DOOO? ]

CAL OUTPUT

BNC CABLE

ADAPTERsﬁ'

iJ 50 OHM
TERM|NATION

Figure 3-4. Displayed Average Noise Test Setup
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4. Displayed Average Noise Level

Equipment
S0 Termination . ...ovunernionr it v e st e et e e HP 908A

Adapter
Type N (m) to BNC (f) ... cammais amisma. « o 6 o 8500 o o 0 AbGide « 5o 558 1250-1476

Cable
BNC,122 cm (48in.) ..cvuvnn... § o N e » B AR o 0 CEERRIRIE e o o v b » HP 10503A

Procedure
Displayed Average Noise

1. Connect CAL OUTPUT to INPUT 502. On the spectrum analyzer, press (PRESET). Set
the controls as follows:

SPAN Lttt ie v e v s ol B e A o o o MR o ¢ o e o oG S EE - o 100 Hz
CENTER FREQ . .awes 55 o« oS5, » o diaiah o . . G00saw. 0 Los. . . 300 MHz
19 00 0 AT PRI e —10 dBm
A T E N Lttt ettt et e e e 0 dB
LOG dB/DIV oiemsi s e o @idie e v o e e 2 55585 » o ol o < Siaite o SHAS 8050 Ton v n s 1dB
RES BW . ..., ausn couies . 8o o i s SEEELIE . .. . LMD S . ., 10 Hz
VIDEOBW ......... T P 1 1 Hz

ADT .

2. Press (PEAK SEARCH) (CAL) REF L!

3. Use the knob or step keys to adjust the REF LVL CAL value until the MKR amplitude
reading is —10.00 dBm +0.17 dB.

4. Connect the HP 908A 50Q termination to the spectrum analyzer INPUT 50 as shown in

Figure 3-4.
5. Set the spectrum analyzer controls as follows:
Log/Div ottt e e ...10 dB/div
SPAN 1ot itomme sl - <0000 v e v 0o o B oo ok TR - ERERERER - v 1170 Hz
LOG dB/DIV meseamsiamags. . . . o BEVEE . . 00 . DTG v v e v timm 10 dB
CENTER FREQ ...ttt ittt e et e e e eeeee s 500 Hz
MARKERS ... e o W - T e s .--.. OFF

6. Press (Bw) VID AVG OF 10 (Gz). Press CLEAR WRITE 4. Wait until VAVG 10
is displayed above the graticule. Press (SGL swp) (MKR) 50 (Hz) MKRNOISE ON.Read the
marker amplitude. Add 7.7 dB to the marker amplitude (displayed in dBm/Hz) and
record the result in Table 3-4 as the Displayed Average Noise Level at 50 Hz.

Example:

If the marker amplitude reads —~85 dBm/Haz:
Displayed Average Noise Level = —85 dBm/Hz + 7.7 dB = ~77.3 dBm.
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4. Displayed Average Noise Level

Note Adding 7.7 dB to the reading accounts for the noise marker’s normalization
to a 1 Hz bandwidth and the corrections for the log amplifiers and envelope
i detector.

7. Press 100 (Hz)- Read the marker amplitude. Add 7.7 dB to the marker amplitude
(displayed in dBm/Hz) and record the result in Table 3-4 as the Displayed Average Noise
Level at 100 Hz.

8. Press 1 (kHz) (the displayed marker frequency will be 999 Hz). Read the marker
amplitude. Add 7.7 dB to the marker amplitude (displayed in dBm/Hz) and record the
result in Table 3-4 as the Displayed Average Noise Level at 1 kHz.

9. Set the spectrum analyzer controls as follows:

SPAN.........ooiiven, AW e B SRR - e s e B ¢ o o o RN 1170 Hz
RETF LVL ....... ¢5m satii . 560, o it Cses 5 5. A, , . o o edd —50 dBm
CENTER FREQ ....... b TR TR SRR - - et - 10 kHz
MARKE RS .. i e e OFF
TRIG .ovvvvnvnemmmnsvee s memss - o Fio SERBN » IR = o - o EANR 0 e o CONT

10. Press AR HRITE A Wait until VAVG 10 is displayed above the graticule. Press

(sGL SWPJ [MKR] 'HKRNEISE ON. Read the marker amplitude. Add 7.7 dB to the marker
amplitude (dlsplayed in dBm/ Hz) and record the result in Table 3-4 as the Displayed
Average Noise Level at 10 kHz.

11. Set the spectrum analyzer controls as follows:

CENTER FREQusas 4 a5 . (B8, .« o o« Jesd sl QUGRIGE, |, Dt .- 99 kHz
MARKERS ... 5. &8 ia e il « 53060 e dmint » v o eimimonms « minrprs gymommmss = o o = « s OFF
TR G oot e e CONT

Note A residual response exists at 100 kHz. Tuning to 99 kHz avoids this response’s
being displayed, while yielding a conservative estimate of the displayed average
‘ noise reading.

12. Press CLEAR HRXTE A Wait until VAVG 10 is displayed above the graticule. Press

(sGL swP) [sc;L swﬂ [MKR] MKRNBISE ON . Read the marker amplitude and add 7.7 dB to
the reading.

13. Record the results in Table 3-4 as the Displayed Average Noise Level at 100 kHz.

14. Set the spectrum analyzer controls as follows:

START FREQr i, . 225 0. 5. G0 o 3500l e o olhiie - o m o s boatbn mrm v omim v o 1 MHz
STOP FREQ +..vvonveren. .. T e 2.9 GHz
MARKERS  cumr » <t « cquipismisie « s s - » « B aaeiie « « 556w <SUasessime OFF
RES BW ... st o« o odrstol@ie o st « 5005 I o oERSTi30 o o o BES00h o v v o ols 1 MHz
VIDEO BW it oo e e o B o o S3Th e 0108 e B0 m e v e v ettt e e nnnves 10 kHz
VD AV G Lt it e e e e e e, OFF
15. Press and wait for a new sweep to finish. Press (MKR) MKRNHISE O
PE&K SEARCH

16. Press MARKER » CF Set the controls as follows:
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4. Displayed Average Noise Level

SPAN .o acwmmuinann - » + + Sammeis OUENEN - « Xov - - 3w A - < G = Do « « .. 1170 kHz
RES BW s . coarmtte v oo camisisi v o v o caiinie e o oo 0 230000 SRR o 0 i « 65 10 Hz
VIDEO BW snnim. . St . o@u o o ldiiaht, o oo o 435503 000055, 50 5 e o v 1Hz
VD AV G .o e e an ON
1L LS ..CONT

17. Press CLEAR WRITE A Wait until VAVG 10 is displayed above the graticule.

Press (sGL SWP] [MKRJ MKR ,"ISE ON'. Read the marker amplitude and add 7.7 dB to the
reading. Record the results in Table 3-4 as the Displayed Average Noise Level from 1
MHz to 2.9 GHz.

18. If any of the displayed average noise level entries in Table 3-4 are within 1.10 dB of the
appropriate specification, repeat steps 5 through 17, setting the number of video averages
in step 6 to 100.

Table 3-4. Displayed Average Noise Level

Frequency Displayed Average |Specification| Measurement
Noise Level Uncertainty

50 Hz dBm <—60 +1.74/—-1.98 dB

100 Hz dBm <—60 +1.74/-1.98 dB

1 kHz dBm <~85 +1.74/—-1.98 dB

10 kHz dBm| <-103 |[+41.74/-1.98dB

100 kHz ' dBm <—110 +1.74/~1.98 dB

1 MHz to 2.9 GHz dBm| <-130 |+1.74/~-1.98 dB
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5. Resolution Bandwidth Switching and
IF Alignment Uncertainty

Specification

Resolution Bandwidth Switching Uncertainty:
<+£0.5 dB (referenced to 300 kHz RES BW)

IF Alignment Uncertainty:
<+0.5 dB 300 Hz RES BW only

Related Adjustment

There is no related adjustment procedure for this performance test.

Description

A signal source is applied to the input of the spectrum analyzer and an amplitude reference is
set with the RES BW at 300 kHz. At each of the analyzer resolution bandwidth settings, the
amplitude of the source is adjusted to place the signal at the analyzer’s reference level. The
source amplitude is compared with the amplitude at the analyzer’s 300 kHz RES BW setting.
The difference between the settings equals the RES BW switching uncertainty. For the 300 Hz
resolution bandwidth setting, the difference between the settings equals the sum of the RES
BW switching uncertainty and the IF alignment uncertainty.

BNC CABLE

10 MHz REF 40/N MH
SPECTRUM | 'N/OUT rer mpuﬂ

ANALYZER

SYNTHES | ZER/LEVEL
GENERATOR

ADAPTER

BNC CABLE /

Figure 3-5. Resolution BW Switching and IF Alignment Uncertainty Test Setup
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5. Resolution Bandwidth Switching and IF Alignment Uncertainty

Equipment
Synthesizer/Level Generator..........ocvviiiiniiniiiiiiiinnnnn, HP 3335A

Adapter
Type N{m)to BNC {f) .. oiiviiiiiiini it ieiiiien v enenas 1250-1476

Cable
BNC, 122 cm (48 in.} (2 required) ... .. coiivnreevniniiinannenns HP 10503A

Procedure

1. Connect the equipment as shown in Figure 3-5. The spectrum analyzer provides the
frequency reference for the HP 3335A.

2. Set the HP 3335A controls as follows:

FREQUENCY /i gl o e B 50 15550 SN« Hiaime o o v o SRy » » o1o 50 MHz
AMPLITUDE ............ e e e e, -5 dBm
AMPTD INCR (gisins o o eine oiaistn o 350 « o 5395506 ai ¢ = o3 6510 » SEHESEED0 000 00 0.01 dB

3. Press (PRESET) (CAL} ! (CAL) FULL IF ADJ on the spectrum analyzer. Wait for the IF ADJUST
STATUS : message to disappear, then set the controls as follows:

CENTER FREQ ........ L R 50 MHz
SPAN . oottt e e e 1 MHz
LOG dB/DIV catitsti 585 o8 v v oSS o 0 0 o Gl o e < ST STLGE 1dB
RES BW .. .. ci5ifs (05 o Bibie  5e e v awmbn o o o mmgrmre = = « == = s1otmors ocssn s oo 300 kHz

4, On the spectrum analyzer press (CAL) . (CAL) IF ADJ BFF‘ Press (PEAK SEARCH) (MKR »)

MARKER » REF LVI- Wait for the completion of a new sweep.
5. Press

6. Set the spectrum analyzer controls as follows:

ER DELTA .

7. Press ABJ GBRR IF STATE . Wait for the IF ADJUST STATUS message to disappear.

8. Press (PEAK SEARCH) on the spectrum analyzer.

9. Press on the HP 3335A, then use the INCR keys to adjust the amplitude until
the marker amplitude displayed on the spectrum analyzer reads 0 dB +0.017 dB.

10. Record the HP 3335A amplitude setting in table Table 3-5.

11. Calculate the amplitude difference by adding 5 dBm to the HP 3335A AMPLITUDE
setting. Record the result in the Amplitude Difference column of Table 3-5.

Amplitude Difference = HP 3335A AMPLITUDE Setting + 5 dBm

12. Repeat steps 6 through 11 for the remaining spectrum analyzer SPAN and RES BW
settings in Table 3-5.
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5. Resolution Bandwidth Switching and IF Alignment Uncertainty

Table 3-5. Resolution Bandwidth Switching and IF Alignment Uncertainty

HP 8560A Settings | HP 3335A | Amplitude | Measurement
Amplitude | Difference | Uncertainty
(dBm) (dB) (dB)
Span | Res BW
1 MHz | 300 kHz | —5 (Ref.) | O (Ref) +0.02
10 MHz | 2 MHz 4-0.02
5 MHz | 1 MHz +0.02
1500 kHz | 100 kHz +0.02
100 kHz | 30 kHz +0.02
50 kHz | 10 kHz +0.02
10kHz | 3 kHz +0.02
5 kHz 1 kHz +0.02
1kHz | 300 Hz +0.02
500 Hz | 100 Hz +0.02
1100 Hz | 30 Hz +0.02
100 Hz | 10 H=z +0.02
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6. Resolution Bandwidth Accuracy and Selectivity

6. Resolution Bandwidth Accuracy and Selectivity

Specification
Accuracy:
+10%, RES BW settings 10 Hz to 300 kHz
+25%, RES BW settings 1 MHz to 2 MHz
Selectivity:
<15:1 (60 dB Bandwidth: 3 dB Bandwidth, RES BW settings >300 Hz)

Related Adjustment

There is no related adjustment procedure for this performance test.

Description

The output of a frequency synthesizer is connected to the input of the spectrum analyzer. The
spectrum analyzer is set to a span approximately three to 5 times the resolution bandwidth
setting (for measuring the 3dB bandwidth). The actual span error is determined by moving
the synthesized frequency and comparing the measured frequency difference with the actual
difference between the two frequencies.

The synthesizer output is then reduced in amplitude by 3 dB to determine the actual 3 dB
point. A marker reference is set and the synthesizer output is increased 3 dB to its pravious
level, A sweep is taken, then the markers are used to measure the 3 dB bandwidth. The
measured bandwidth is corrected for span error, and the percent error between the ideal
bandwidth and the corrected bandwidth is calculated and recorded.

The 60 dB bandwidths are measured in a similar manner, with the span set at about 15 to 20
times the resolution bandwidth setting. The ratio between the 60 dB and 3 dB bandwidths
are calculated and recorded.

The 60 dB bandwidths of the 10, 30, and 100 Hz RES BW settings are not measured. These
bandwidths are digitally derived; therefore, their shape factors are guaranteed by design to be
less than 5:1 (typically, they are 4.5:1). However, measurement of the 60 dB bandwidths of
these RES BW settings may be obscured by noise sidebands, or “phase noise.”
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6. Resolution Bandwidth Accuracy and Selectivity

BNC CABLE

SPECTRUM | 10mHz REF
40/N MHz REF SYNTHES| ZER/LEVEL ANALYZER INJQUT
I KPUT

GENERATOR

BNC CABLE

Figure 3-8. Resolution Bandwidth Accuracy and Selectivity Test Setup
Equipment
Synthesizer/Level Generator...............ooooniiiiiiiiiiiiiiann. HP 3335A

Adapter
BNC(f)toType N (M) +.vviiiiiiiniiiiiiiaaineiinniiciiiiians 1250-1476

Cable |
BNC, 122 cm (48in.) (2 required) .............couiiin. o EFEEE G HP 10503A

Procedure

1. Connect the equipment as shown in Figure 3-6. The spectrum analyzer provides the
frequency reference for the HP 3335A.

2. Set the HP 3335A controls as follows:

FREQUENCY ..iiiiiiiiiiiiiinneiieinnnnnns e 40 MHz
AMPLITUDE . quig - - cigimie = =+ » o o sioingms sigasameis:s « « « « « wss i - - —5 dBm
AMPTDINCR ...t i eeeeanes e w e i DR o SRRE e 1dB

3. On the spectrum analyzer, press FULL IF ﬁDJ Wait for the IF ADJUST
STATUS: message to disappear. Press IF ADJ OFF SAVELOCK OFF . Set the controls
as follows:

CENTER FREQ ... oueverensorameniss G+ [ - DRSRIERECED 6 o0 . Jd 40 MHz
SPAN . o e S ¢ . SN . . R TR s . 0 5 MHz
LOGdB/DIV......cooviiiviiiiiiinn.. D i RS TP T 1dB
RESBW.,....... B 2 MHz
VDD BW it i ettt et e e e e 300 Hz
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6. Resolution Bandwidth Accuracy and Selectivity

Resolution Bandwidth Accuracy

4. Adjust the HP 3335A output amplitude to place the signal two to three divisions (2 dB to
3 dB) below the reference level. Set the HP 3335A (AMPTD INCR) to 3 dB.

5. On the spectrum analyzer, press (CAL} . kBJ CURR IF STATE Wait for the IF ADJUST
STATUS: message to disappear before continuing. Press (SAVE) EAVE STATE STATE 9

6. Set the HP 3335A frequency to F1 as indicated in Table 3-6 for the analyzer’s current
RES BW setting.

7. Press (PEAK SEARCH) HAR}

8. Set the HP 3335A frequency to F2 as indicated in Table 3-6 for the analyzer’s current
RES BW setting.

9. Press on the spectrum analyzer. Record the A MKR frequency reading as
the Actual SPAN Measurement in Table 3-7 for the RES BW setting to be measured.

10. Set the HP 3335A frequency to 40 MHz.

. Set the controls as follows:

, DELTA on the spectrum analyzer.

Note Perform steps 11 through 13 only for RES BW settings from 2 MHz to

i 300 Hz.

11. Press (¥) on the HP 3335A.
12. On the spectrum analyzer, press (RECALL) RECALL STA'I'E STATE 0, then press

(FEAK SEARCH) MARKER DELTA

13. On the HP 3335A, press @)
14. On the spectrum analyzer, press and wait for the completion of a new sweep.

15. Perform this step for RES BW settings from 2 MHz to 300 Hz only.

a. Press on the spectrum analyzer. Rotate the knob counterclockwise until the A
MKR amplitude reads 0 dB +0.017 dB. The marker should be on the left-hand skirt of
the signal. If the marker cannot be set exactly to 0 dB, note whether the marker is just
above or just below the actual 3 dB point,

b. Press MARKER DELTA (PEAK SEARCH) .(PEAK_SEARCH), then rotate the knob clockwise until the A MKR
amplitude reads 0 dB £0.017 dB. The active marker should be on the right-hand skirt
of the signal. If the marker was set just above the 3 dB point in siep 13a, sei the
marker just below the 3 dB point. If the marker was set just below the 3 dB point in
step 15a, set the marker just above the 3 dB point.
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6. Resolution Bandwidth Accuracy and Selectivity

16. Perform this step for RES BW settings of 100 Hz through 10 Hz only.

a. Press BEI.TA on the spectrum analyzer. Rotate the knob
counterclockwise untll the A MKR amphtude reads ~3 dB +0.017 dB. The marker
should be on the left-hand skirt of the signal. If the marker cannot be set exactly to 0
dB, note whether the marker is just above or just below the actual 3 dB point.

b. Press MARKER DELTA (PEAK SEARCH), then rotate the knob clockwise until the A MKR
amphtude reads 0 dB +0.017 dB. The active marker should be on the right-hand skirt
of the signal. If the marker was set just above the 3 dB point in step 16a, set the
marker just below the 3 dB point. If the marker was set just below the 3 dB point in
step 16a, set the marker just above the 3 dB point.

17. Record the A MKR reading as the Measured 3 dB Bandwidth in Table 3-7 for the current
RES BW setting,.

18. Calculate the corrected 3 dB bandwidth as shown below and record the result in
Table 3-7.

Corrected 3 dB BW = (Actual Span / Ideal Span) x Measured 3 dB BW

Example:

RES BW Setting = 1 MHz
Ideal Span = 1.6 MHz

Actual Span = 1.65 MHz
Measured 3 dB BW = 913 kHz

Corrected 3 dB BW = (1.65/1.60) x 913 kHz = 941.5 kHz
19. Record the Corrected 3 dB Bandwidth in Table 3-7.

20. Calculate the 3 dB BW Error shown below and record the result in Table 3-7 for the
current RES BW setting.

3 dB BW Error = 100 x (Corr'd 3 dB BW — RES BW Setting)/RES BW Setting
Following the example above:

3 dB BW Error = 100 x (0.9415 MHz — 1.0 MHz RES BW Setting)/1.0 MHz RES
BW Setting = —5.85%

21. On the spectrum analyzer, press MARKER NORMAL .

22. Repeat steps 5 through 21 for the remaining RES BW and SPAN settings listed in
Table 3-6 and Table 3-7.
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6. Resolution Bandwidth Accuracy and Selectivity

Resolution Bandwidth Selectivity

23.

24,

25.

26.

27.
28.

29.
30.

31.

32.
33.

34.
35.
36.

37.

38.

Set the spectrum analyzer controls as follows:
SPAN . .o v et e e T e ¢ i« DESTEEEOEE « TR o+ o DGR 50 MHz
RES BW .. ... . oanmn o an. Joii, . 0 « SOEssasms - Boiiie oo oo D0 o0 oy . 2 MHz
VIDEO BW ... 0o o e e o ¥l @0 o 58505 o a8 e e 8auae v o v spibpr s 0 0 v as 300 Hz
LOGAB/DIV . .ottt e inane e 10 dB
SWEEP .......e00.osee-amaseceas-vemnne ; TEREREBIB D + S -« o o oK CONT
Set the HP 3335A as follows:
AMPLITUDE ........... .05 5 i GG il 0 o 5 e o diaa e nns -3 dBm
AMPTDINCR ............... T g o miacere siacere s sims = b pe won s seimEE e ket et e 1dB

On the spectrum analyzer, press ADJ CURRIF STATE Wait for the IF ADJUST
STATUS : message to disappear before continuing. Press (PEAK SEARCH) {sAvE) SAVE STATE.
STAIE 0, then press ALL .

Using data keys or step keys, adjust the HP 3335A AMPLITUDE until the spectrum
analyzer’s MKR amplitude reads 0 dBm +0.17 dB.

Set the HP 3335A to 60 dB.

Set the HP 3335A frequency to F1 as indicated in Table 3-8 for the current spectrum
analyzer RES BW setting.

Press MARKER DELTA on the spectrum analyzer.

Set the HP 3335A frequency to F2 as indicated in Table 3-8 for the current spectrum
analyzer RES BW setting.

Press on the spectrum analyzer. Record the A MKR frequency as the
Actual SPAN Measurement in Table 3-9 for the RES BW setting to be measured.

Set the HP 3335A frequency to 40 MHz. Press K2}

On the spectrum analyzer, press RECALL STATE' STATE o
MARKER DELTA.

On the HP 3335A, press @)
On the spectrum analyzer, press and wait for the completion of a new sweep.

Press on the spectrum analyzer. Rotate the knob counterclockwise until the A
MKR amplitude reads 0 dB £0.17 dB. The marker should be on the left-hand skirt of the
signal. If the marker cannot be set to exactly 0 dB, note whether the marker is just above
or just below the actual 60 dB point.

Press MARKER DELTA  on the spectrum analyzer. Rotate the knob clockwise until the A
MKR amplitude reads 0 dB 40.17 dB. The active marker should be on the right-hand
skirt of the signal. If the marker was set just above the 60 dB point in the preceding step,
set the marker just below the 60 dB point. If the marker was set just below the 60 dB
point in the preceding step, set the marker just above the 60 dB point.

Record the A MKR reading as the Measured 60 dB Bandwidth in Table 3-9 for the
current RES BW setting.
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6. Resoiution Bandwidth Accuracy and Selectivity
39. Calculate the Corrected 60 dB Bandwidth as shown below, then record the result in
Table 3-9.
Corrected 60 dB BW = (Actual Span/Ideal Span) x Measured 60 dB BW

Example:

RES BW Setting = 1 MHz

Ideal Span = 16 MHz

Actual Span = 17 MHz
Measured 60 dB BW = 9.82 MHz

Corrected 60 dB BW = (17/16) x 9.82 MHz = 10.43 MHz
40. Record the Corrected 60 dB BW in Table 3-9 for the current RES BW setting.

41. Calculate the Selectivity by dividing the Corrected 60 dB BW by the Corrected 3 dB BW
(from Table 3-7), then record the result in Table 3-9.

Selectivity = Corrected 60 dB BW / Corrected 3 dB BW

Example:
Selectivity = 10.43 MHz / 0.9415 MHz = 11.08

42. Press 'MARKERS OFF on the spectrum analyzer.

43. Repeat steps 24 through 42 for the remaining RES BW and SPAN settings listed in
Table 3-8 and Table 3-9.

3-30 Performance Tests

www.valuetronics.com



6. Resolution Bandwidth Accuracy and Selectivity

Table 3-6. 3 dB Bandwidth instrument Settings

HP 8560A Settings | HP 3335A Frequencies | Measurement

Uncertainty
(%)

RES BW| SPAN |F1 (MHz)| F2 (MHz)

2MBz | 5 MHz 38.0 42.0 +1.5
1 MHz | 2 MHz 39.2 40.8 +1.5
300 kHz | 500 kHz 30.8 40.2 +1.5
100 kHz | 200 kHz | 39.92 40.08 +1.5
30 kHz | 50 kHz 39.98 40.02 +15
10kHz | 20kHz [ 39.992 40.008 +1.5
3 kHz 5 kHz 39.998 40.002 +1.5
1 kHz 2kHz | 39.9992 40.0008 +1.5
300 Hz | 500 Hz | 39.9998 40.0002 +1.5
100 Hz | 200 Hz | 39.99992 | 40.00008 +1.5
30 Hz | 100 Hz | 39.99996 | 40.00004 +1.5
10 Hz | 100 Hz | 39.99996 | 40.00004 +1.5

Table 3-7. 3 dB Bandwidth Measurement Data

RES BW Span Measurement 3 dB BW Measurement | 3 dB BW
Setting Error
(%)
Ideal Actual Measured | Corrected
2MHz | 4 MHz MHz
1 MHz |1.6 MHz MHz
300 kHz | 400 kHz kHz
100 kHz | 160 kHz kHz
- 30 kHz | 40 kHz kHz
10 kHz | 16 kHz kHz
3 kHz 4 kHz kHz
1kHz | 1.6kHz kHz
300 Hz | 400 Hz Hz
100 Hz | 160 Hz Hz
30 Hz 80 Hz Hz
10 Hz 80 Hz Hz
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6. Resolution Bandwidth Accuracy and Selectivity

Table 3-8. 60 dB Bandwidth Instrument Settings

HP 8560A Settings | HP 3335A Frequencies | Measurement
Uncertainty
(%)
RES BW| SPAN |F1 (MHs)| F2 (MHz)
2 MHz |40 MHz 24.0 56.0 +3.5
1 MHz |20 MHz 32.0 48.0 +3.5
300 kHz | 5 MHz 38.0 42.0 +3.5
100 kHz | 2 MHz 39.2 40.8 +3.5
30 kHz | 500 kHz 39.8 40.2 +3.5
10 kHz (200 kHz| 39.92 40.08 +3.5
3kHz | 50 kHz 39.98 40.02 +3.5
1kHz | 20 kHz | 39.992 40.008 +3.5
300Hz | 5 kHz 39.998 40.002 +3.5

Table 3-9. 60 dB Bandwidth M'easurement Data

Res BW Span Measurement 60 dB Bandwidth Selectivity
Setting {xx:1)
Ideal Actual Measured Corrected.

2 MHz | 32 MHz MHz

1 MHz |16 MHz MHz
300 kHz | 4 MHz MHz
100 kHz { 1.6 MHz MHz

30 kHz | 400 kHz kHz

10 kHz | 160 kHz kHz

3kHz | 40 kHz kHz

1kHz | 16 kHz kHz

300 Hz | 4 kHz kHz
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7. Input Attenuator Switching Uncertainty

7. Input Attenuator Switching Uncertainty

Specification
Accuracy (10 dB input attenuation as a reference for 20 to 70 dB settings):
50 Hz to 2.9 GHz: <+0.6 dB/10 dB step to a maximum of +1.8 dB

Related Adjusiment

There is no related adjustment procedure for this performance test.

Description

This test measures the input attenuator’s switching uncertainty over the full 70 dB range at
50 MHz. The synthesizer/level generator is phase-locked to the spectrum analyzer’s 10 MHz
reference. Switching uncertainty is referenced to the 10 dB attenuator setting. The attenuator
in the synthesizer/level generator is the measurement standard.

The input attenuator’s switching uncertainty at 2.9 GHz is measured using IF substitution.
The IF gains are characterized at 50 MHz.

BNC CABLE

SPECTRUM | 1oMHz ReF

SYNTHES | ZER/ ANALYZER) IN/OUT
O M ey ¢ LEVEL GENERATOR

] FIXED
) ATTENUATOR

YHF
ATTENUATOR

\. 4°1

8NC CABLE BNC CABLE

ADAPTER

Figure 3-7. Input Attenuator Test Setup, 50 MHz
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7. Input Attenuator Switching Uncertainty

BNC CABLE
SYNTHES1ZED (rrequency
SWEEPER QTANDARD EXT iﬁ%ﬁ;ﬁgg 10/3451% REF
= S

oad aodtd .

oad & odo oo ooog
Sooc oods 00 99 5000

QUTPUT

|
T ADAPTER

Figure 3-8. Input Attenuator Test Setup, >50 MHz

Equipment
Synthesized Sweeper ..., . iiiiiiiiii i i HP 8340A/B
Synthesizer/Level Generator.............ooiiiiiiiiiiiiiiiniiin. .. HP 3335A
20 dB Coaxial Fixed Attenuator ........................ HP 84918 (Optior 020)
10 dB Coaxial Fixed Attenuator ........................ HP 8493C (Option 010}
1 dB VEF Step Attenuator . ........uuverumnirennuiennieeninrnnsn HP 355C
Adapters
Type N(m)to BNC (f) «.oviii i i eee e ee e 1250-1476
Type N(m)to APC 3.5 (f) vinniiiir et eiciranneens 1250-1744
APC 3.5 (£) 10 APC 3.5 (£) «ouneriireie it 5061-5311
Cables
BNC, 122 cm (48 in.) (Frequired) . ... ... i, HP 10503A
APC 3.5, 91 €1 (36 10.) ©ovvvnneineonieeiinesene e 8120-4921
Procedure

Attenuator Switching Uncertainty

1. Connect the equipment as shown in Figure 3-7. The spectrum analyzer provides the
frequency reference for the HP 3335A.

2. Set the HP 3335A controls as follows:

FREQUENCY ....... § - B IEERR SR - et 50 MHz
AMPLITUDE ................. P —50 dBm
AMPTD INCR ......... S (PEERIEREE TRREEE - - - « <« <GB ¢ s v« B 10 dB
OUTPUT  saassssiinnes o o » [eab0Rlelie o G@GaHaER « 15800 v o v o ST 0 0o e s 508
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3.

7. Input Attenuator Switching Uncertainty

On the spectrum analyzer, press LIGN 1O & IF Set the controls as

follows:

CENTERFREQ ....vvvineieiie e, R 50 MHz
SPAN ........ 5 g sk reats s SRy SR . SR B SRR . . . . 0 Hz
REF LVL ....300 c5m%s 6 « o i « G M 000 46 Saipeesiesaso. . —70 dBm
LOGAB/DIV..cuviiinniinnneieennnnnnn, e i 1dB
RESBW ...oooovevennnnnn, S B 3 kHz
VIDEO BW ..ottt aieaain e, T T 1 Hz
AC COUPLED/DC COUPLED ......c0ovveiinerninnnnnn.n. DC COUPLED

. Set the HP 355C to 0 dB.

5. Adjust the HP 355C Step Attenuator to place the peak of the signal two to three divisions

10.
11.

12.
13.

14,

15.

below the spectrum analyzer reference level.

. On the spectrum analyzer, press (SGL swr) (S6L swp).
- Wait for a new sweep to finish. Press HARKER DELTA
- Set the HP 3335A amplitude as indicated in row 2 of Table 3-10 by pressing

and entering the next dBm value.

. On the spectrum analyzer, set REF LVL' 60 ATTEN 20 as indicated

in row 2 of Table 3-10.

On the spectrum analyzer, press (SGL swP).

Wait for a sweep to finish. Record the A MKR amplitude in Table 3-10 as the Actual A
MKR Reading.

Repeat steps 8 through 11 for each row of instrument settings in Table 3-10.

For each attenuator setting other than 10 dB, subtract the Actual A MKR Reading
from the Ideal A MKR Reading in Table 3-10 and record the result as the Cumulative
Switching Uncertainty (CSU).

CSU = Ideal A MKR Reading — Actual A MKR Reading

For attenuator settings from 20 through 70 dB, subtract the previous CSU from the
current CSU and record the result in Table 3-10 as the Incremental Switching Uncertainty.

Incremental Switching Uncertainty = Current CSU - Previous CSU
Set the HP 3335A controls as follows:

FREQUENCY ......... B v e o ) BRERES RS * rovtrmmre « « <rt » veqtemcae « o 50 MHz
TN 0:37 4k 01 ) —50 dBm
AMPTD INCR .\t ittt ettt e e e 5 dB
OUTPUT ........... S i T R TG e« « o 2 s BTSSP 500

Performance Tests 3-35

www.valuetronics.com



7. Input Attenuator Switching Uncertainty

16.

17.

18.
19.

20.

21.

On the spectrum analyzer, press REALIGR L@ AND IF . Set the controls as
follows:

CENTER FREQ . ..o vttt itinneeet i iiteaneeiiee e, 50 MHz
SPAN .. ... .. sidwssito e sh ot o - SHGEREIR, B o 530 « e o v o o5 e e e 0 Hz
REF LVL ... .54, . SSsisiog a5 . -CEEa. b 55 - - - g e e« - - ~70 dBm
ATTEN Lottt et e e e e e e 0 dB
LOG dB/DIV....... B O 1dB
BES BW ... .. o . o caiins SRR o . S5 SSRGS e« v 1 o e« o S 1 kHz
VIDEO BW ..ottt et e e 1 Hz

Set the HP 355C to 5 dB and replace the HP 8491B with the HP 8493C 10 dB
attenuator.

Adjust the HP 355C to place the signal two to three divisions below the reference level.
On the spectrum analyzer, press HARKER DELTA

Set the HP 3335A and the spectrum analyzer REF LVI. according to
Table 3-11. Record the spectrum analyzer’s A MKR reading for each setting as the
Actual A MKR Reading.

For each row in Table 3-11, subtract the Ideal A MKR Reading from the Actual A MKR
reading. Record the result as the IF Gain Deviation.

Calculating IF Gain Correction

22,

Calculate and record the IF Gain Correction factors in Table 3-12 as described in the
following steps:

a. For each IF Gain Correction entry, there is a pair of numbers in parentheses. These
numbers represent HP 8560A REF LVL settings from Table 3-11.

b. Lock up the IF Gain Deviation values in Table 3-11 that correspond to these REF LVL
settings.

c. Substitute test values for the numbers in parentheses in the IF Gain Correction entry
and calculate the correction value. As an example, when calculating Table 3-12 IF
Gain Correction for the 20 dB ATTEN setting, look up the IF Gain Deviation values
listed in Table 3-11 for the —30 and ~20 dBm REF LVL settings.

d. If the IF Gain Deviation for the —30 dBm REF LVL is +0.2 dB and the IF Gain
Deviation for the —20 dBm REF LVL is —0.3 dB, the IF Gain Correction for the 20
dB ATTEN setting is then:

(+0.2) — (~0.3) = +0.5 dB
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7. Input Attenuator Switching Uncertainty

Input Attenuator Accuracy, 2.9 GHz

23.

24.
25.
26.

27.
28.

29.
30.

31.

32,

33.

34.

35.

36.

Connect the equipment as shown in Figure 3-8 using the HP 8493C 10 dB attenuator.
The HP 8560A provides the frequency reference for the HP 8340A/B.

On the spectrum analyzer, press (FREQUENCY ) 2.9 (GHz ).
On the spectrum analyzer, press (AMPLITUDE} 10 (=dBm ) (MKR) ER

On the HP 8340A/B, press and set the controls as follows:
O e ettt e e e e 2.9 GHz

On the spectrum analyzer press (PEAK SEARCH}.

Adjust the HP 8340A/B for a spectrum analyzer MKR amplitude reading
of —13 dBm +0.05 dB.

On the spectrum analyzer press MARKER DELTA’ ATTEN: 20 (3B).

After a new sweep has finished, record the spectrum analyzer A MKR amplitude reading
in Table 3-12 as the A MKR Reading (column 2}.

Set the spectrum analyzer to the settings indicated in Table 3-12. Repeat step 30
for each ATTEN setting,.

For each ATTEN setting in Table 3-12, subtract the IF Gain Correction from the A MKR
Reading (column 2) and record the result as the CSU.

For each attenuator setting from 20 through 70 dB, subtract the previous CSU from the
current CSU and record the result in Table 3-12 as the Incremental Switching Uncertainty
(ISU).

Incremental Switching Uncertainty = Current CSU — Previous CSU

Locate the CSU in Table 3-10 having the greatest deviation, positive or negative, from 0
dB. Record the value as the Maximum CSU (50 MHz) below:

Maximum CSU (50 MHz): __ dB

Locate the Incremental Switching Uncertainty in Table 3-10 having the greatest deviation,
positive or negative, from 0 dB. Record the value as the Maximum ISU (50 MHz) below:

Maximum ISU (B0 MHz): ____ dB

Locate the CSU in Table 3-12 having the greatest deviation, positive or negative, from 0
dB and record the value as the Maximum CSU (2.9 GHz) below:

Maximum CSU (29GHz): ___ dB
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7. Input Attenuator Switching Uncertainty

37. Locate the Incremental Switching Uncertainty in Table 3-12 having the greatest deviation,

positive or negative, from 0 dB and record the value as the Maximum ISU (2.9 GHz)

below:
Maximum incremental Switching Uncertainty (ISU) (2.9 GHz) dB
Table 3-10. Input Attenuator Switching Uncertainty, 50 MHz
| HP 3335A Curnulative | Incremental [ Measurement
Amplitude HP 8560A A MKR Reading | Switching | Switching | Uncertainty
{dBm) Uncertainty | Uncertainty (dB)
(dB) (dB)
REF LVL | ATTEN | Ideal Actual
(dBm) | (dB) | (dB) (dB)
~50 -70 10 [0 (Ref)| O(Ref) | 0(Ref) | 0 (Ret) 0 (Ref.)
-40 —60 20 +10 +0.178
=30 —-50 30 +20 40.178
-20 —40 40 +30 +0.178
=10 =30 50 +40 +0.178
0 =20 60 +50° +0.178
410 —10 70 +60 P +0.178
Table 3-11. IF Gain Deviation
HP 8560A | HP 3335A A MKR Reading IF Gain
Ref Lvli | Amplitude Deviation *
(dBm) | (dBm) (dB)
Actual (dB) | Ideal (dB)

-10 +5 0 (Ref.)

-20 -5 =10

=30 —15 -20

—40 —25 -30

—-50 -35 -—40

—60 —45 —50

=70 —&b —60

—80 —65 —70
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Tabie 3-12. Input Attenuator Switching Uncertainty, 2.9 GHz

7. Input Attenuator Switching Uncertainty

HP 8560A] A MKR IF Gain Cumnlative | Incremental | Measurement
ATTEN | Reading Correction Switching | Switching | Uncertainty
(dB) {dB) (dB) Uncertainty | Uncertainty (dB)
(dB) {dB)

10 0 (Ref) 0 (Ref.) 0 (Ref.) 0 (Ref.) 0 (Ref.)
20 [(—30)—(—20)] 40.23
30 [(—40)—(-20)] +0.23
40 [(—50)—(—20)] +0.23
50 [(—60)—(—20)] +0.23
60 [(=70)—(—20)] +0.23
70 [(—80)—(~20)] +0.24

www.valuetronics.com
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8. IF Gain Uncertainty

Specification
<=1.0 dB, reference levels 0 dBm to —80 dBm with 10 dB input attenuation

Related Adjustment
IF Amplitude Adjustment

Description

This test measures the log (10 dB and 1 dB) and linear IF gain uncertainties. A 0 dBm
signal is displayed near the reference level for each test. The input signal level is decreased as
the spectrum analyzer reference level is decreased (IF gain increased). Since the signal level
decreases in accurate steps, any error between the reference level and the signal level is caused
by the analyzer’s IF gain. The synthesizer/level- generator is phase-locked to the spectrum
analyzer’s 10 MHz reference.

BNC CABLE

SPECTRUM
40/N MHz REF SYTHES!IZER/ ANALYZER :S%GTREF
inpuT w LEVEL GENERATOR

s i, N
OUTPUT
500
aa

o oo
=] OEEQ

0

ATTENUATOR

VHF ATTENUATOR ADAPTER

| O

BNC CABLE BRC CABLE

.

-

Figure 3-9. IF Gain Uncertainty Test Setup
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8. IF Gain Uncertainty

Equipment
Synthesizer/Level Generator ..............c0oiiiiivinaiiinn... ... HP 3335A
10 dB Coaxial Fixed Attenuator ........................ HP 84918, Option 010
1 dB VHF Step Attenuator ...........ccovviieennnn... WM + 4 b4 b aaTie HP 355C
Adapter
Type N(m)to BNC(f) ...........o.... TN R S 1250-1476
Cable
BNC, 122 cm (48 in.) (4 required) ..........ovuiiiiiiiiiniiiin .., HP 10503A
Procedure

1. Connect the equipment as shown in Figure 3-9. The spectrum analyzer under test
provides the frequency reference for the HP 3335A.

Log Gain Uncertainty (10 dB Steps)
2. Set the HP 3335A controls as follows:

FREQUENCY .. .. Siisss o v oo Gbidh e oo 35560 - K355 » 5505 43 < smm 50 MHz
AMPLITUDE ....0ii sebessennrseommmn-ommos e on e +10 dBm
AMPTD INCR . .ooineiiitie et e e ee e et e 10 dB
OUTPUT ...... e cislic - S5 - 560% « o NG + « » - AWIGS S s+ - o 500

3. On the spectrum analyzer, press REALIGHLO & IF. Wait for the
adjustments to finish.

4. Set the controls as follows:

CENTER FREQ ... .o a0 S . A0, . . . Ny . 3 . a0 50 MHz
SPAN ...t i R L Y= L 0 Hz
LOG dB/DIV. ..\ttt et e e e e e e e 1 dB
RES BW .. ... qome- « «oume « 4708505 SO0 « lH5 « «Blle » o « « PERTEES 25 0 . . F0ES. . 35 1 kHz
VIDEO BW . cati -« o oisinie « 5060 o G005 o o8 o 0 o T80 o « o o BELTRALG . JEoREesd g 0 1 Hz

5. Set the HP 355C and 355D to 0 dB attenuation.
6. On the spectrum analyzer, press (MKR).

7. Adjust the HP 355C to place the signal 2 or 3 dB (two to three divisions) below the
spectrum analyzer reference level.

8. On the spectrum analyzer, press (SGL swP) (SGL SWP ) (MKR) HARKER BELTA 3

9. On the HP 33354, press (AMPLITUDE), then INCR (7).

10. Set spectrum analyzer reference level: R';EFLVL 10 (=dBm ) (SGL swP). Wait
for the sweep to finish.

11. Record the spectrum analyzer A MKR amplitude reading in Table 3-13 as the Actual A
MKR Reading.

12. Repeat steps  through 11 for the remaining spectrum analyzer REF LVL settings listed
in Table 3-13.
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8. IF Gain Uncertainty

Log Gain Uncertainty (1 dB Steps)
13. On the HP 3335A, press (AMPLITUDE) 10 ($3Bm) (AMPTE INerR) 1 (38).

14. Set the spectrum analyzer controls as follows:

MARKER . ..ttt eee e e e ieeen. R NORMAL
123 03 208 74 e e 0 dBm
LOG dB/DIV & . zasn ottt . 555 o 5550 5850 « 0 o v o v ol o o Bl e e .....1dB
TRIGGER .. 5. . 5% .« - oG55 . S5E 14; - - L S e et ee e o e s CONT

15. Adjust the HP 355C to place the signal 2 to 3 dB (two to three divisions) below the
spectrum analyzer reference level.

16. On the spectrum analyzer, press (sGL swe ) (scL SWP) (MKR) 'MARKER DELTA
17. On the HP 3335A, press (amPLITUDE), INCR (7).

18. On the spectrum analyzer, press (AMPLITUDE] (¥) (SGL swP). Wait for the sweep to finish.

19. Record the spectrum analyzer A MKR amplitude reading in Table 3-14 as the Actual A
MKR Reading.

20. Repeat steps 17 through 19 for the remaining spectrum analyzer REF LVL settings listed
in Table 3-14.

Linear Gain Uncertainty
21. On the HP 3335A, press (AMPLITUDE) 10 (+dBm) (AMPTD INCR) 10 (aB).

22. Set the controls on the spectrum analyzer under test to the following:

MARKER ................ W Fa s AT AT e e BB e oo e s by e NORMAL
REFLVL ................. PB(pys * RGNS TIGDE + +ENEIS * ROe + © TR b ¢ ot 4 e s s 0 dBm
AMPLITUDE SCAILE ..... 6o e BRI (ETE - WIBIN)s » IR RO ¢ v 04 0 s LINEAR
UNITS ....cooo o i, o T80 05 ST 0 o aiTie o 0o s o o SBRE S e e 1 nnos dBm
TRIGGER ....vnvvs ol e 58 (80 e o e e it v v oo v o adbobesoonnens CONT

23. Adjust the HP 355C to place the signal two to three divisions below the spectrum
analyzer reference level. The marker should read between —2 dBm and —3 dBm.

24. On the spectrum analyzer, press (SGL swP) (SGL SWP) (MKR) HR DEI.TA
25. On the HP 3335A, press (AMPLITUDE ).

26. On the HP 3335A, press INCR (¥).

27. Set the spectrum analyzer REF LVL to —10 dBm.

28. On the spectrum analyzer, press (SGL SWP).

29. Record the spectrum analyzer A MKR amplitude reading in Table 3-15 as the Actual A
MKR Reading.

30. Repeat steps 25 through 29 for the remaining spectrum analyzer REF LVL settings listed
in Table 3-15.
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8. IF Gain Uncertainty

31. In Table 3-13, locate the Actual A MKR Reading with the greatest deviation from its
corresponding REF LVL setting. Subtract the REF LVL setting from that A MKR
reading, and record the result here:

Maximum Log IF Gain Uncertainty (10 dB Steps): ___ dB
32. In Table 3-14, locate the Actual A MKR reading with the greatest deviation from its

corresponding REF LVL setting. Subtract the REF LVL setting from that A MKR
reading, and record the result here:

Maximum Log IF Gain Uncertainty (1 dB Steps): ____ dB
33. In Table 3-15, locate the Actual A MKR reading with the greatest deviation from its

corresponding REF LVL setting. Subtract the REF LVL setting from that A MKR
reading, and record the result here:

Maximum Linear IF Gain Uncertainty: ______ dB

Table 3-13. Log IF Gain Uncertainty (10 dB Steps)

HP 8560A { HP 3335A | Actual A MKR.| Measurement
REF LVL | Amplitude|{ Reading (dB) | Uncertainty
(dBm) (dBm) ' (dB)

0 +10 (Ref.) 0 (Ref.) +0.035
-10 0 - +0.035
—20 —10 - +0.035
=30 =20 - +0.035
—40 -30 —_— | +0.038/-0.039
-50 —40 - . |+0.038/-0.039
—B60 —50 — | +0.093/-0.095
—70 ~60 — |+0.093/-0.095
—80 =70 o {40.093/-0.095
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8. IF Gain Uncertainty

Table 3-14. Log IF Gain Uncertainty (1 dB Steps)

HP 8560A | HP 3335A [ Actual A MKR | Measurement
REF LVL | Amplitude | Reading (dB) | Uncertainty
(dBm) | (dBm) (dB)

0 +10 (Ref.) 0 (Ref.) +0.035
-1 +9 +0.035
-2 +8 +0.035
-3 +7 +0.035
-4 +6 +0.035
-5 +5 +0.035
-6 +4 +0.035
-7 +3 +0.035
~8 +2 +0.035
-9 +1 +0.035
—10 0 +0.035
-11 -1 +0.035
-12 -2 40.035

Table 3-15. Linear IF Gain Uncertainty

HP 8560A | HP 3335A | Actual A MKR Measufement
REF LVL | Amplitude | Reading (dB} | Uncertainty
(dBm) {dBm) {dB)

0 +10 (Ref.) 0 (Ref.) +0.038
-10 0 +0.038
-20 =21 +0.038
-30 -20 +0.038
—40 -30 +0.041
-50 —40 +0.041
—60 --50 +0.094/-0.097
-70 —60 +0.094/-0.097
—80 —70 +0.094/-0.097
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9. Scale Fidelity

9. Scale Fidelity

Specification
LOG Scale Fidelity:

<+0.4 dB/4 dB to a maximum of +1.5 dB over 0 to —90 dB range (RES BW >300 Hz)
<+0.4 dB/4 dB to a maximum of £1.5 dB over 0 to —100 dB range (RES BW <100 Hz)

LINEAR Scale Fidelity:
<+3% of Reference Level

Related Adjustment
IF Amplitude Adjustment

Description

The 10 dB, 2 dB, and linear scales are tested for fidelity. A —10 dBm signal is displayed at
the reference level for each scale. As the input signal level is decreased, the displayed signal
level is compared to the reference level. The test also measures the incremental step error.
The synthesizer/level- generator is phase-locked to the spectrum analyzer’s 10 MHz reference.

BNC CABLE

SPECTRUM | janmz rer
+0/N wiz rer | |, SYTHESIZER/ ANALYZER & n/out
inpyr w LEVEL GENERATOR
- o

1
i

=t

——— gl ouTPUT
g o mog e

) oo

oo 0O C) 20

"] FIXED
L) ATTENUATOR

VHF ATTENUATORS Y ADAPTER

LY ..©.. .-@..

BNC CABLE BNC CABLE 8NC CABLE

Figure 3-10. Scale Fidelity Test Setup
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8. Scale Fidelity

Equipment
Synthesizer/Level Generator................. e . HP 3335A
10 dB Coaxial Fixed Attenuator .......,...... T T HP 8491B, Option 010
1 dB VHF Step Attenuator .........coiiuiimmrinrerineienrannennenn. HP 355C
10 dB VHF Step Attenuator ............c..oivurinn... 7o T HP 355D
Adapter
Type N (m) to BNC (f) ....cmwan . oo i  odianosaaas o odadan eesnos 1250-1476
Cable
BNC, 122 cm (48in.) (Frequired) .. ....ooviiiiiiiiniiniiinnenn.. HP 10503A
Procedure

1. Connect the equipment as shown in Figure 3-10. The spectrum analyzer provides the
frequency reference for the HP 3335A.

2. Set the HP 3335A controls as follows:

FREQUENCY ....... B} e e e g = ~ < = = rrvamr - e 50 MHz
AMPLITUDE ...... SR e +10 dBm
AMPTDINCR ....uovarinnnn..  RABIAERRRR - - 2« < » B 0.05 dB
(0111 1 o T 50

3. On the spectrum analyzer, press REALIGNLE] & IF. Wait for the
adjustments to finish. Set the controls as follows:

CENTERFREQ ................... WA - o URIRR . » SRR R . 50 MHz
SPAN.....coiviiiiiniinn, oI I T T I 0 s A A 0 Hz
REF LVL . G5 c it - o v v oibime v me - o mommie ovm w13 - simaiommmopapogin samese <ihis —10 dBm
ATTEN .. . o smgmians - - o commwimiagese » $i om0 =55 « « « <idi» « WERie < SHEET SR » « = 0dB
RES BW .. sasisie smcaras » » « - isisiisi « it aimsaaaig - -0, . Rouiisasaies 4% . . 300 Hz
VIDEO BW G L isa oo s s SO0 o oo o IU0EEN o o B0 » S50 « 5000 n 00 v o n e 30 Hz

4, Set the HP 355C and the HP 355D to 0 dB.

5. On the spectrum analyzer, press (MKR).

6. Adjust the HP 355C and the HP 355D until the spectrum analyzer marker reads between
—10 dBm and -11 dBm.

10 dB/DIV Log Scale (RES BW >300 Hz)

7. On the HP 3335A, press (AMPLITUDE} and use INCR to adjust the amplitude until the
spectrum analyzer marker reads exactly —10.00 dBm +0.17 dB.

8. On the HP 3335A, set to 4 dB, and press (AMPLITUDE).
9. On the spectrum analyzer, press (SGL swp) (SGL swP) (MKR) HARKER. DELTA

10. Using INCR (¥), set the HP 3335A amplitude to the next nominal value listed in
Table 3-16. Set to 2 dB before setting the HP 3335A amplitude to the last
power level. On the spectrum analyzer, press (SGL swP). Record the A MKR amplitude
reading in Table 3-16, column 4. The A MKR amplitude should be within the limits
shown. Repeat this step for each HP 3335A setting.
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11.

12.

8. Scale Fidelity

For each A MKR reading, subtract the previous A MKR reading. Add 4 dB to this
number and record the result as the Incremental Error in Table 3-16. The Incremental
Error should not exceed +0.4 dB:

Incremental Error = current A MKR — previous A MKR + 4 dB
For the last step:
Incremental Error = current A MKR -~ previous A MKR + 2 dB

10 dB/DIV Log Scale (RES BW <100 Hz)

13.

14,

15.
16.

17.

18.
19.

20.

21.

22,

23.

Set the spectrum analyzer controls as follows:
TRIG ., oo ddmii oo .., L G, ARG . . RS . . CONT
) - W I A 100 Hz
0 10 Hz
Set the HP 3335A controls as follows:
AMPLITUDE ...t ee ey 300 . 0. SO ra s s v e +12 dBm
AMP D INC R it et ittt e et aa e er et ieaeaennns 0.05 dB

On the spectrum analyzer, press MARKER NORMAL .

Adjust the HP 355C and the HP 355D until the spectrum analyzer marker reads between
—10 dBm and —11 dBm.

On the HP 3335A, press (AMPLITUDE). Use the HP 3335A INCR keys to adjust the
amplitude until the spectrum analyzer marker reads exactly —10.00 dBm.

Set the HP 3335A to 4 dB, and press (AMPLITUDE).
On the spectrum analyzer, press (ScL swP) (6L swP ) (PEAK SEARCH) 'MARKER DELTA

Set the HP 3335A amplitude to the next nominal value listed in Table 3-17, using INCR
(¥). Set to 2 dB before setting the HP 3335A amplitude to the last power
level.

On the spectrum analyzer, press and wait for the completion of a new sweep.
Press (PEAK SEARCH). Record the A MKR amplitude reading in Table 3-17, column 4.
Repeat this step for each HP 3335A (nominal) amplitude setting.

For each A MKR reading in Table 3-17, subtract the previous A MKR reading. Add 4
dB to this number and record the result as the Incremental Error in Table 3-17. The
Incremental Error should not exceed +0.4 dB:

Incremental Error = current A MKR — previous A MKR + 4 dB
For the last step:
Incremental Error = current A MKR — previous A MKR + 2 dB
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9. Scale Fidelity

2 dB/DIV Log Scale (RES BW <100 H2)

24,

25.

26,
27.

28.

29.
30.

31.

32.

33.

34.

Set the spectrum analyzer controls as follows:

SPAN 5. ciaiminie o e <6280 « v o o RWEE « o F60 SRS « « - lBa0ETe s » B2 .. 0 Hz

TRIG . .omsieime @ 28550 . - o0 o JEE, o o TOETGUREDY o o o . (GRS, i, CONT

AB/DIV | cisscvanesonacasssnssssssosannnnresessnmnns 2dB

RE S B ittt it e s et ettt et ee it e e e s 1 kHz
Set the HP 3335A controls as follows:

AMPLITUDE o onoee et o e e G, | R0Trra | T oo +10 dBm

AMPTDINCR .....oiiiiiiiiiinannnns e e e e 0.01 dB

On the spectrum analyzer, press HAR;KER NORMAL .

Adjust the HP 355C and the HP 355D until the spectrum analyzer marker reads between
—10 dBm and —11 dBm.

On the HP 3335A, press (AMPLITUDE). Use the HP 3335A INCR keys to adjust the
amplitude until the spectrum analyzer marker reads exactly —10.00 dBm.

Set the HP 3335A to 4 dB, and press (AMPLITUDE).
On the spectrum analyzer, press (SGL SWP) (SGL swP) {MKR) HARKER BELTA !

Set the HP 3335A amplitude to the next nominal value listed in Table 3-18, using INCR
(¥} Set to 2 dB before setting the HP 3335A amplitude to the last power

level.

On the spectrum analyzer, press and wait for the completion of a new sweep.
Record the A MKR amplitude reading in Table 3-18, column 4. Repeat this step for each
HP 3335A (nominal) amplitude setting,.

For each A MKR reading in Table 3-18, subtract the previous A MKR reading. Add 4
dB to this number and record the result as the Incremental Error in Table 3-18. The
Incremental Error should not exceed 40.4 dB:

Incremental Error = current A MKR — previous A MKR + 4 dB
For the last step:

Incremental Error = current A MKR, — previous A MKR + 2 dB

Linear Scale

35.

36.

Set the spectrum analyzer controls as follows:

TRIG . ettt et e o BBiBie s e nme o G 0 08 e e SN T s ETTEE v e e CONT

AMPLITUDE SCALE ...t ittt it e e e e ....LINEAR

AMPL UNIT S oottt e e e e e e e e e e e e s dBm
Set the HP 3335A controls as follows:

AMPLITUDE v et iiee ve e e s il 5 o 2Bt P20 (BT . 0., +10 dBm

AMPLINCR ......oieeenn e T e . e e e e e P mERir st et e 0.01 dB

37. On the spectrum analyzer, press HABKER NORMAL .
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38.
39.

40.
41.

42,
43.
44.

45.

486.

47.

48.

49,

50.

9. Scale Fidelity
Adjust the HP 355C and the HP 355D until the spectrum analyzer marker reads between
—10 dBm and —11 dBm.

On the HP 3335A, press and use the INCR keys to adjust the HP 3335A
amplitude until the spectrum analyzer marker reads exactly ~10.00 dBm.

On the HP 3335A, set (AMPTD INCR) to 2 dB and press (AMPLITUDE).

On the spectrum analyzer, press (SGL swF) (SGL SWP) (MKR) M ETA

Set the HP 3335A amplitude to the next nominal value listed in Table 3-18, using INCR
@)

On the spectrum analyzer, press (SGL sWP). Record the A MKR amplitude reading in
Table 3-18, column 4.

Repeat steps 42 and 43 for each HP 3335A (nominal) amplitude setting listed in
Table 3-18.

In Table 3-16, locate the Actual A MKR Reading with the greatest deviation from its
corresponding dB from REF LVL (nominal), column 2. Add the dB from REF LVL to the
Actual AMKR Reading, and record the result here:

Maximum cumulative 10 dB Log Scale Fidelity (RES BW >300 Hz): _______ dB

Also in Table 3-16, locate the Incremental Error with the greatest deviation from 0 dB,
and record it here:

Maximum 10 dB Log Scale Incremental Error (RES BW >300Hz): ___ dB

In Table 3-17, locate the Actual A MKR Reading with the greatest deviation from its
corresponding column 2 (dB from nominal REF LVL). Add the dB from REF LVL to the
Actual A MKR Reading, and record the result here:

Maximum Cumulative 10 dB Log Scale Fidelity (RES BW <300 Hz): ____ dB

Also in Table 3-17, locate the Incremental Error with the greatest deviation from 0 dB,
and record it here:

Maximum 10 dB Log Scale Incremental Error (RES BW <300 Hz): ___ dB

In Table 3-18, locate the Actual A MKR Reading with the greatest deviation from its
corresponding column 2 (dB from nominal REF LVL). Add the dB from REF LVL to the
Actual A MKR Reading, and record the result here:

Maximum Cumulative 2 dB Log Scale Fidelity: __________ dB
Also in Table 3-18, locate the Incremental Error with the greatest deviation from 0 dB,

and record it here:

Maximum 2 dB Log Scale Incremental Error: _________ dB
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9. Scale Fidelity
Table 3-16. 10 dB/Div Log Scale Fidelity (RES BW >300 Hz)

HP 3335A | dB from | Actual A MKR [Incremental Measurement
Amplitade* |REF LVL| Reading (dB) Error Uncertainty
(dBm, nominal) | (nominal) {dB) (dB)
+10 0 0 (Ref.) 0 (Ref.) ]
+6 —4 +0.24/~0.25
+2 —8 +0.24/-0.25
-2 -12 +0.24/-0.25
—6 —16 +0.24/-0.25
-10 -20 +0.24/-0.25
—14 -24 +0.24/-0.25
-18 —29.5 +0.24/-0.25
—22 —32 +0.241/--0.255
—26 —36 +0.241/~0.255
-30 —40 +0.241/-0.255
-34 —44 +0.241/-0.255
—38 —48 +0.241/-0.255
—42 -52 +0.255/-0.270
—46 —56 +0.255/—-0.270
-50 —60 +0.255/-0.270
—54 —64 +0.255/-0.270
—~58 —68 +0.255/-0.270
—62 —-72 +0.255/-0.270
—66 —76 +0.265/-0.270
-70 —80 +0.255/-0.270
-74 —84 +0.255/-0.270
-78 —88 +0.255/-0.270
-80¢t —90 I +0.255/—0.270
* These are nominal amplitude values only, assuming the signal is at the reference level
with the HP 3335A set to 410 dBm. Use the INCR keys to step the amplitude
in precise 4 dB (or 2 dB) steps.
1 INCR keys cannot be used to set this step; key in the amplitude from the previous step
{—78 dBm, nominal}, minus 2 dB.
t This value should not exceed £0.2 dB.
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9. Scale Fidelity
Table 3-17. 10 dB/Div Log Scale Fidelity (RES BW <300 Hz)

HP 3335A dB from | Actual A MKR | Incremenial | Measurement
Amplitude* |REF LVL| Reading (dB) Error Uncertainty
(dBm, nominal) | (nominal) (dB) - (dB)
+10 0 0 (Ref.) 0 (Ref.) 0
+6 —4 +0.24/-0.25
+2 -8 : +0.24/-0.26
-2 ~12 +0.24/~0.25
-6 —16 +0.24/-0.25
-10 -20 +0.24/-0.25
-14 —24 +0.24/-0.25
-18 -29.5 +0.24/-0.25
-22 -32 +0.241/-0.255
—26 -36 . +0.241/--0.255
-30 —40 +0.241/-0.255
-34 —44 : +0.241/-0.255
—38 —48 +0.241/-0.255
—42 —h2 - +0.255/-0.270
—46 —~56 +0.255/-0.270
—50 —60 +0.255/-0.270
—54 —64 +0.255/~0.270
—58 —68 +0.255/—0.270
—62 ~72 +0.255/-0.270
—66 ~76 +0.255/-0.270
-70 —-80 +0.255/-0.270
—74 -84 +0.255/-0.270
—78 —88 +0.255/—0.270
—82 -92 +0.255/—0.270
—86 —96 +0.255/-0.270
—88¢ —98 1 +0.255/-0.270
* These are nominal amplitude values only, assuming the signal is at the reference level
with the HP 3335A set to +10 dBm. Use the INCR keys to step the amplitude
in precise 4 dB (or 2 dB) steps.
t INCR keys cannot be used to set this step; key in the amplitude from the previous step
(—86 dBm, nominal), minus 2 dB.
} This value should not exceed +0.2 dB.
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9. Scale Fidelity

Table 3-18. 2 dB/Div Log Scale Fidelity

HP 3335A dB from | Actual A MKR | Incremental Measurement
Amplitude* |[REF LVL| Reading (dB) Error Uncertainty
(dBm, nominal) | (nominal) (dB) (dB)
+10 0 0 (Ref.) 0 (Ref.) 0
+6 4 : +0.086
+2 8 +0.06
-2 12 +0.06
-6 16 40.06
-8 18 +0.06
* These are nominal amplitude values only, assumning the signal is at the reference
- level with the HP 3335A set to +10 dBm. Use the INCR keys to step the amplitude
in precise 4 dB {or 2 dB) steps.

Table 3-19. Linear Scale Fidelity

HP 33315A dB from | Actual A MKR Measurement
Amplitade* |REF LVL| Reading (dB) Uncertainty
(dBm, nominal) | (nominal) (dB)
+10 0 0 (Ref.) 0
+8 =) o +0.033/—0.033
+6 —4 _— +0.034/—0.034
+4 -6 — +0.037/-0.037
+2 -8 ——— +0.041/-0.041
0 -10 - +0.046/—0.047
-2 -12 —— +0.054/-0.054
—4 —~14 —— +0.064/—0.065
-6 -16 -_— +0.078/--0.079
-8 —18 —_— +0.118/-0.12
* These are nominal amplitude values only, assuming the signal is at the reference level
with the HP 3335A set to +10 dBm. Use the INCR keys to step the amplitude
in precise 4 dB (or 2 dB) steps.
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10. Residual FM

10. Residual FM
pae €

LQ@' Ut

Specification 35 9@
Residual FM: <10 Hz peak-to-peak in 20 ms, 10 Hz RES BW

Related Adjustment

There is no related adjustment for this performance test.

Description

gpu'/“é

A stable signal source is applied to the input of the HP 8560A. Since the HP 8560A Spectrum
Analyzer does not allow zero span in the 10 Hz RES BW setting, an HP 8566A /B Spectrum
Analyzer is used to slope-detect the IF of the HP 8560A. The slope of the 10 Hz RES BW in
the HP 8566A/B is characterized using the LO feedthrough. The HP 8566A/B is then tuned
to the IF of the HP 8560A, then set to zero span. The peak-to-peak amplitude deviation is
measured. Multiplying this deviation by the slope (in Hz per dB) yields the residual FM.

Caution

dc-coupled input of the HP 8566A/B.

For RES BW settings of 10, 30, and 100 Hz, the VIDEQO OUTPUT of the HP
8560A is actually an IF output with a nominal frequency of 4.8 kHz. There
is a dc offset on this output, so a blocking capacitor is used to protect the

SPECTRUM ANALYZER

oooag ooo [—N-1-F-1-]
oooaa Soo oo oooo
Atcoc: Oom 00 4 o000

C e 0 )

[=]

ADAPTER

OC BLOCKING

SMA CABLE CAPAC | TOR

BNC CABLE

SPECTRUM

ANALYZER ¢ viDEQ OUT

SYNTHES|ZED SWEEPER

? ADAPTER

.8 O

2 O ooa oooca

APC 3.5 CABLE

ADAPTER

Figure 3-11. Residual FM Test Setup
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10. Residual FM

Equipment
Synthesized Sweeper .........iviuiiiiieiii e HP 8340A/B
Spectrum Analyzer...... wiagh o ¢ * BIEATE S « W ¢+ SHETWE o - G+ + e « EER HP 8566A/B
Blocking Capacitor Assembly*...................... ceevsna... HP 08553-60169
Adapters
Type N(m)to APC 3.5 (f) ..ovvniiiniiine i cii e 1250-1744
APC 3.5 (f) to APC 3.5 (£) .« vbioimn e e steviminnes vaeraiiiinn. sl ibesss 5061-5311
Type N (m) to SMC (f)ra . . .. . comwiiis, ., @ . . .. 0008 5 . 55 1250-1152
Cables
APC 3.5,91 cm (36In.) vvuvvvrniiieniinnineiianeenniinnaiiin. HP 8120-4921
BNC 122 cm (48in.) (2required) ..........ccccviivniiiiiaiiin.. HP 10503A
Procedure

1. Connect the equipment as shown in Figure 3-11.

Caution Damage to the HP 8566A/B will result if the dc blocking capacitor is not

' used.

2. Press on the HP 8340A/B and set the controls as follows:

O it i e it et et sttt et et 2.8 GHz
0 O I —5dBm
3. Press on the HP 8560A Spectrum Analyzer. Set the controls as follows:
CENTER FREQ ..ottt ittt eeaneaeeas 2.8 GHz
1] 7V 5 kHz

4. On the HP 8560A, press MERKER » CF . Wait for a new sweep to finish.
Press 100 (Hz), (SGL_swP). Wait for the sweep to finish.
5. On the HP 8566A /B, press and set the controls as follows:

CENTER FREQ ... .o e e 0 Hz
FREQUENCY SPAN ..ttt e e aie e e 5 kHz

6. On the HP 8566A /B, press (PEAK SEARCH) (SIGNAL TRACK) (ON), (FREQUENCY sPaN) 100 {Hz).
Wait for the signal to be centered in the 100 Hz span setting (this may require several
analyzer sweeps).

* Other blocking capacitors may be used provided they do not exhibit severe (more than 5 dB) roll-off
at 4.8 kHz. The recommended blocking capacitor exhibits no significant roll-off down to 1 kHz.
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

10. Residual FM

. On the HP 8566A /B, press (PEAK SEARCH) (MKR P REF LvL). Wait for the completion of a

new sweep.

On the HP 8566A/B, set to 1 dB. Press (OFF)
(R > Rer L)

. Decrease the HP 8566A /B reference level by 5 dB. For example, if the current reference

level setting is —13.3 dBm, set the reference level to —18.3 dBm. The signal will appear
clipped above the reference level.

On the HP 8566A /B, press (SINGLE). Wait for the completion of a new sweep,

Press on the HP 8566A/B. Rotate the knob counterclockwise until the marker is
four divisions below the reference level on the left side of the signal.

Press (a) and rotate the knob counterclockwise until the MKR A amplitude reads
approximately —2 dB.

Calculate the slope of the 10 Hz resolution bandwidth by dividing the MKR A frequency
by the MKR A amplitude. Record the result below as the slope.

MXR A Frequency / MKR A Amplitude = Slope

Slope: .. Hz/dB
Set the HP 8566A /B controls as follows:
CENTER FREQ ...ttt it iiiiian i ...4.8kHz
FREQUENCY SPAN . ...0cs0 i e s scemcaifi e o o ol6ealhle o o 5 55555 0 o o v o o« 5 kHz
REFERENCE LEVEL .. .50« .. it o auadi s i e st s o v iitiai o e s - +10 dBm
LOGAB/DIV ... .iiiiiiiiiiiiicnaiiaan. S N S 10 dB
S ¥ CONT

On the HP 8566A /B, press (NORMAL) (PEAK SEARCH) (SIGNAL TRACK) (ON) (FREQUENCY SPAN)
100 (Hz). Wait for the signal to be centered in the 100 Hz span setting (this may require
several analyzer sweeps).

Press (PEAK SEARCH) (MKR » REF LvL} and wait for the completion of a new sweep.

Set LOG dB/DIV to 1 dB, then press (OFF)
X EaT)

Decrease the HP 8566A /B reference level by 5 dB. For example, if the current reference
level setting is +0.8 dBm, set the reference level to —4.2 dBm. The signal will appear to
be clipped above the reference level.

Press on the HP 8566A/B. Rotate the knob counterclockwise until the marker is
approximately five divisions below the reference level on the left side of the signal.

Press on the HP 8566A/B. Wait for the completion of a new sweep.
Press (FREQUENCY sPaN) (o] (Hz) on the HP 8566A/B. Ideally, the trace should be five

divisions below the reference level,

If the trace is not approximately five divisions below the reference level, press _
(CENTER FREQUENCY). Use the knob to adjust the center frequency until the trace is five
divisions below the reference level.
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10.

23.

24,

25.

26.

Residual FM

Press 20 on the HP 8566A/B and wait for the new sweep to be

completed.
On the HP 8566A/B, press A. Use the knob to place the active marker at

the minimum point of the trace,

Record the absolute value of the MKR A amplitude below as the deviation.

Deviation: _dB

Calculate the residual FM by multiplying the deviation in step 25 by the slope in step 13.
Residual FM = Deviation x Slope

Residuval FM: ______  Hz
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11. Noise Sidebands

11. Noise Sidebands

Specification

Noise Sidebands:
<~86 dBc/Hz at +10 kHz offset from carrier
<—100 dBc/Hz at 130 kHz offset from carrier
<—110 dBc/Hz at +£100 kHz offset from carrier

Related Adjustment

There is no related adjustment procedure for this performance test.

Description

The noise sidebands of a 2.5 GHz, —15 dBm signal are measured at offsets of 10 kHz, 30 kHz,
and 100 kHz from the carrier with a 1 kHz resolution bandwidth.

SYNTHES | ZED
SPECTRUM ANALYZER SIGNAL GENERATOR

RF
QUTRUT

TYPE N CABLE

Figure 3-12. Noise Sidebands Test Setup

Equipment
Synthesized Signal Generator -............cciiiiiiiiiiiiiiaiiaan HP 8663A
Cable
Type N, 183 em (T2I0.) vttt e e i i i e aan HP 11500A
Procedure

1. Connect the equipment as shown in Figure 3-12.
2. Set the HP 8663A controls as follows:

FREQUENCY ...y oy ot o A, « @ 850000550 0 0 0 o o e 2500 MHz

CW OUTPUT it iinee i caitlis e olilile o 3o e biaa e s nns et ~15 dBm
3. On the spectrum analyzer, press (PRESET). Set the controls as follows:

CENTER FREQ .jusisicanie Ruissiraisn « » « o WaEE 0 o « fie » G0 o « « + o o o004 2.5 GHz

CF STEP s 2% 5 - it . S508w . o « J6Fed. o« « DeadidCinneg , o, . &. 10 kHz
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11. Noise Sidebands

. Press (PEAK SEARCH] (MKR)

SPAN ...... 0802, ... 430 G000 5 S arens e i v v e s 1 MHz
REFLVL .........ooiviiiinn, e ~10 dBm
ATTEN ..o immme o v ooncumms sifis » aime o SEHn - w500 s SHHE o BRI 2 0 s 06 0 s 0dB

G TRK ON (SPAN] - 10 (kiz). Wait for the completion of two
sweeps, then press (MKR) TRK OFF (W) RES BW 1 (iiz) (SPAN) ‘ZERO SPAN (BW)
VIDEO B9, 1 @)

Adjust the HP 8663A amplitude as necessary to place the peak of the signal at the
spectrum analyzer reference level.

On the spectrum analyzer, press (6L SWP) (sGL swp). Wait for the sweep to be completed,
then press MKR NOISE ON MARKER DELTA.

. Press (FREQUENCY) () (SGL SWP). Wait for completion of the sweep, then record the A

MKR amplitude in Table 3-22, column 2, as Single Sideband Noise for 410 kHz offset.

. On the spectrum analyzer, press ) >

9. Press (SGL sWP). Wait for completion of the sweep, then record the A MKR amplitude in

10.
11.

12.
13.

Table 3-22, column 2, as the Single Sideband Noise for —10 kHz offset.

Press (A).

Repeat steps 6 through 10 with CF STEP . set to 30 kHz. Record the A MKR, amplitudes
in Table 3-22, column 2, as Single Sideband Noise for +30 kHz and —30 kHz.

Press (4).

Repeat steps 6 through 10 with €F STEP set to 100 kHz. record the A MKR amplitudes
in Table 3-22, column 2, as Single Sideband Noise for 4100 kHz and —100 kHz.

Table 3-22. Noise Sidebands

Offset A MKR Reading Measurement
(kHz) Uncertainty (dB)
Actual (dBc/Hz) | Max. (dBe/Hz)

+10 - —86 +1.51/-1.53
T —86 +1.51/-1.53
LT3 — —100 +1.51/-1.53
T —100 +1.51/-1.53
+100 —_— =110 +1.51/-1.53
100 ~110 +1.51/—1.53
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12. Image, Multiple, and Out-of-Range Responses

12. Image, Multiple, and Out-of-Range Responses

Specification
Image and Multiple Responses:
<—-T70 dBc, 50 Hz to 2.9 GHz

Out-of-Range Responses:
<—70 dBc, 10 MHz to 2.9 GHz, due to input signals from 2.9 to 12.0 GHz

Related Adjustment

There is no related adjustment procedure for this performance test.

Description

Image, multiple, and out-of-range responses are tested by first applying a signal to the
analyzer that is at the tuned frequency, and making a reference amplitude measurement. The
source is then tuned to a frequency which causes either an image, multiple, or out-of-range
response. The amplitude displayed on the spectrum analyzer is measured and recorded.

BNC CABLE

SYNTHES | ZED SPECTRUM | 14 ypip rer
SWEEPER [’;?ESSE;‘S*EXT ANALYZER) IN/OUT

a
o3 goog

|8 ot == ggoog
oooS modo 00 05 aoo

QUTPUT

ADAPTER

APC 3.5 CABLE

SPLITTER
MEASURING RECE IVER

> s — POWER
[ — SENSOR
=
Soeap AHCOOD o AREE 8 SENSOR
%" 25888 &
o = =
0 O s=copop
S

Figure 3-13. image, Multiple, and Out-of-Range Responses Test Setup
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12. Image, Multiple, and Qut-of-Range Responses

Equipment
Synthesized Sweeper .........ciiiiiiiiiiiiiiie i HP 8340A/B
Measuring Receiver .......... b e e s s Me s HEEEE ks e RN - 0 o ¢S HP 8902A
Power Sensor ... . S i 06 . ... . SRR L o CUINRRARING, | .. o240 HP 8485A
Power Splitter ... ... ittt e, HP 11667B
Adapter
Type N{m)to APC3.5(m) ..oovvnnin i, i % 12506-1743
Cables
BNC, 122 cm (4B I0.) ittt iiie iiee it eanraneiiiiinanranss HP 10503A
APC 3.5,91 cm (36 In.) ...oinmitit i i 8120-4921
Procedure

1. Connect the equipment as shown in Figure 3-13, but do not connect the power sensor to
the power splitter.

2. On the HP 8340A/B, press (INSTR PRESET). Set the controls as follows:

0TI T T 2 GHz
POWER LEVEL ............. v T M —~10 dBm
FREQUENCY STANDARD Switch (rear panel) ....................... EXT
3. On the spectrum analyzer, press (PRESET). Set the controls as follows:
CENTER FREQ  iciais ciis e o o sibiaie o il o 87645 a4 o = o870 o s 5« o« Calaa s ooan 2 GHz
SPAN ..... s S@e o% oo o B0 o S50 e li RS o TaaTe o o Wie s« TETET 0 v a s 10 kHz
REF LVL ... S5 a5« » 3508,  Serinmnirit o o15i5le o 530 o bbb = o —10 dBm
7 30 0 S 0d4dB
RES BW .. ssiiie <o <isih o » o @iiii)e o s 5550 a5 <@ » s alae « Ke f1b « Ga78% » o o o o 1 kHz

4. Zero and calibrate the HP 8902A and the HP 8485A. Enter the power sensor’s 2 GHz
calibration factor into the HP 8902A. Connect the HP 8485A to the HP 11667B Power
Splitter.

5. Adjﬁst the HP 8340A/B power level for a —10 dBm 0.1 dB reading on the HP 8902A.
6. On the spectrum analyzer, press (PEAK SEARCH) (MKR)) MRKERP REF LVL
7. For each of the frequencies listed in Table 3-23, do the following:

Set the HP 8340A/B to the listed CW key frequency.

Enter the appropriate power sensor calibration factor into the HP 8902A.

Set the HP 8340A/B power level for a —10 dBm reading on the HP 8902A.

On the spectrum analyzer, press (SGL swWP). Wait for completion of the sweep before
continuing.

e. On the spectrum analyzer, press (PEAK SEARCH), and record the A MKR amplitude in
Table 3-23 as the Response Amplitude.

8. In Table 3-23, locate the maximum response amplitude for HP 8340A/B CW settings for
frequencies <2.9 GHz. Record this amplitude as the maximum image or multiple response
amplitude:

o op
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12. Image, Multiple, and Out-of-Range Responses

Maximum Image or Multiple Response Amplitude: dBc

9. In Table 3-23, locate the maximum response amplitude for HP 8340A/B CW settings of
>2.9 GHz. Record this amplitude as the maximum out-of-range response amplitude below:

Maximum QOut-of-Range Response Amplitude: dBc

Table 3-23. Image, Muiltiple, and Out-of-Range Responses

HP 8560A |HP 8340A/B| Response | Measurement
Center Freq CwW Amplitude | Unecertainty
(GHz) (MHz) {dBc) {dB)
2.0 1978.6% +1.52/-1.57
2.0 2021.4* +1.52/-1.57
2.0 1378.6* +1.52/-1.57
2.0 2621.4* +1.52/-1.57
2.0 0821.6% +1.52/-1.57
2.0 7910.7¢ +1.52/-1.57
2.0 1810.7¢ +1.52/-1.57
2.0 289.31 +1.52/-1.57
* Image response
1 Out-of-range response
{ Multiple response
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13. Frequency Readout/Frequency Count MKR Accuracy

Specification
Frequency Readout Accuracy:

<*[(Frequency Readout x Frequency Reference Accuracy)+(5% of Span)+(15% of RES
BW)+350 Hy]

Frequency Count Marker Accuracy:
<z[(Marker Frequency x Frequency Reference Accuracy)+(50 Hz)+1 LSD]

Related Adjustment

YTO Adjustment
10 MHz Frequency Reference Adjustment

Description

The accuracy of the spectrum analyzer frequency readout/frequency count marker is tested
with an input signal of known frequency. The spectrum analyzer provides the frequency
reference for the synthesized sweeper, thus eliminating the (Frequency Readout x Frequency
Readout Accuracy) term. Performing the appropriate 10 MHz Reference Qutput Accuracy
test satisfies checking the effect of this term.

BNC CASLE

SYNTHESIZED | FREQUENCY 10 MHz REF SPECTRUM
SWEEPER ﬂ”’ L IN/OUT ANALYZER
- .

|asa seses 23 92 oooo
o= & =aa O oo goco
DEetmHes 00 =% _0opg

ADAPTER +

ADAPTER
APC3.5 CABLE

Figure 3-14. Frequency Readout/Frequency Count MKR Accuracy Test Setup

Equipment

Synthesized Sweeper .........coiiiiiiiiiiiiiieiiii e HP 8340A/B
Adapters

Type N(m)to APC 35 (f) oo i ienanes 1250-1744
APC 3.5 (f) to APC 3.5 (f) . .oumsisoivs sosssaies « «@sme o S sies o s one 5061-5311
Cables

APC 35,91 em (36in.) ...ovvvrinnerinnrnennnennnn, e 8120-4921
BNC, 122 cm (48 in.) . ymumaismsemsieions snssmne - « - - - mmesvsiissssses . HP 10503A
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13. Frequency Readout/Frequency Count MKR Accuracy

Procedure

1. Connect the equipment as shown in Figure 3-14. The spectrum analyzer provides the
frequency reference for the synthesized sweeper.

Frequency Readout Accuracy
2. On the HP 8340A/B, press (INSTR PRESET). Set the controls as follows:

O e i e ittt e e e e e s 1.5 GHz

POWER LEVEL ..ttt e et et teae e eaans —10 dBm

FREQUENCY STANDARD Switch (rear panel) ....................... EXT
3. On the spectrum analyzer, press (PRESET). Set the controls as follows:

CENTER FREQ .....co ittt iiiiiiiinnanen mble o o« o ZeETCH - 1.5 GHz

S AN e e N R e eI a e SEEE o e 1 MHz

4. On the spectrum analyzer, press (PEAK SEARCH).
5. Record the MKR frequency in Table 3-24 as the Actual Marker Reading.
6. Repeat step 5 for all frequency/span combinations listed in Table 3-24.

Frequency Count Marker Accuracy

7. On the spectrum analyzer press (SPAN) 1 (MHz) (FREQ COUNT) ﬁ

8. Key in the HP 8340A /B CW frequencies and the spectrum analyzer center frequencies
as indicated in Table 3-25. For the pair of settings, press on the spectrum
analyzer, and record the MKR frequency at each point, in Table 3-25.

ER RES 1 (D).

Table 3-24. Frequency Readout Accuracy

HP 8340A/B HP 8560A Marker Reading Measurement
Frequency Uncertainty

(GHz) : (Hz)

Span | Center Freq!Min. (GHz)| Actual - | Max. (GHz)

1.5 1 MHz 1.5 GHz 1.499948 |______ | 1.500052 +1

1.5 10 MHz | 1.5 GHz 149949 | | 1.50052 +1

1.5 20 MHz | 1.5GHz 1490896 |[_______ | 1.50105 +1

1.5 50 MHz 1.5 GHz 149746 {____ | 1.50255 x1

1.5 100 MHz, 1i.5 GHz 14949 | 1.5052 +i

1.5 1 GHz 1.5 GHz 1.450 I 1.550 +1
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13. Frequency Readout/Frequency Count MKR Accuracy

Table 3-25. Frequency Count Marker Accuracy

HP 8340A/B | HP 8560A Marker Frequency Measurement
Frequency |Frequency Uncertainty
{GHz) {GHz) {Hz)

Min. (GHs) | Actual (GHz) | Max. (GHs)

1.5 1.5 1499999949 ( ___._ . | 1.500000051 +1
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14. Pulse Digitization Uncertainty

14. Pulse Digitization Uncertainty

Specification

Pulse Digitization Uncertainty (PDU) for Pulse Repetition Frequency
(PRF)>720/Sweep Time

LOG: <1.25 dB peak-to-peak for RES BW <1 MHz
<3 dB peak-to-peak for 2 MHz RES BW
LINEAR; <4% of reference level peak-to-peak for RES BW <1 MHz

<12% of reference level peak-to-peak for 2 MHz RES BW

Related Adjustment

There is no related adjustment procedure for this performance test.

Description

This test measures the ability of the spectrum analyzer analog-to-digital circuitry to respond
to pulsed RF signals. The synthesized sweeper is phase-locked to the spectrum analyzer’s 10
MHz reference., The only log scale tested is 5 dB/DIV since this is the worst case. Linear
scale is also tested.

BNC CABLE

SYNTHESIZED | reraueney SPECTRUM | 1o w2 rer
SWEEPER STANDARD EXT ANALYZER 1y !N/OUT
e N

PULSE /FUNCT | ON
GENERATOR

- DEooa
e, [ |
a:. = coooas
aoo o
= O:lnw [=]
oo g
DCoO0@eY o0 mec O
4

........ -2 =s gooo
P e () == ggoa
oo O Soe o= gooo
oo g 00 00 goog |
© O coo oaoon
PULSE

MGOULAT!ON QUTPUT
INFUT

QUTPUT

ADAPTER

BNC CABLE i APC 3.5 CABLE

Figure 3-1E. Pulse Digitization Uncertainty Test Setup
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14. Pulse Digitization Uncertainty

Equipment
Synthesized Sweeper .. ... ..ol i HP 8340A/B
Pulse/Function Generator . ........uueeneseisiieinneanesioissninns HP 8116A
Adapters
Type N (m) to APC35(f) ...ovvvvvvvnnnnnen, e, 1250-1744
APC 3.5 (£) 10 APC 3.5 () veveeiiiinreeseiiisee i 5061-5311
Cables
BNC, 122 cm (48in.) (Zrequired) ,....coriuieinnnaniiniian., HP 10503A
APC 3.5,91 cm (361D} vnvrviiiiiaererrnirensannnsneestan ... 8120-4921
Procedure

1. Connect the equipment as shown in Figure 3-15.
2. On the HP 8340A/B, press (INSTR PRESET]). Set the controls as follows:

CW e dEE L., B oo o DEENL | R L BT, L ceiiv....2500 MHz
MODULATION ......coiiiniieennns.. e e e e e e e PULSE
POWERLEVEL .....ccviiiiinninnnninnn. F% + e+ W T e —-15dB
B i et et R R . o BB« e e e SHEB oo v o o[« o e MRS TR SRS . ON

4. On the spectrum analyzer, press (PRESET) (TRACE) MORE 1 EIF  DETECTOR. NO
BETEETBR POS PEAK. Set the controls as follows:

CENTER FREQ . .5 . SSSEa - 505 5« ~iGamislfe » o « o dirmma « o o 2500 MHz
S AN ot e e 0 Hz
15021 0 Y ~10 dBm
RES BW ... o . .ousaitisn SES08ma . . . UM, St . . 555, 1 MHz
VIDEO BW ........... 55 BEVEEIET, - - - A A P+ © + « nine 3 MHz
SWEEPTIME ... ovttttnitsse e e e esee e e e eee e e aee e anes 50 ms
2 3 5dB

5. On the HP 8116A, use the RANGE switch to set FREQ to 144 kHz.

6. On the spectrum analyzer, press (SGL sWP) (SGL swP) (PEAK SEARCH). In Table 3-26, record
the Marker Amplitude Reading as the Max. level for 144 kHz PRF.

7. Press (MKkR). Using the knob, move the marker until it is at the lowest point on the trace.
In Table 3-26, record the Marker Amplitude Reading as the Min. level for 144 kHz PRF.

8. On the 8116A, use the RANGE switch to set FREQ to 14.4 kHz.
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10.

11.

12.
13.

14,
15.

16.

14. Pulse Digitization Uncertainty

On the spectrum analyzer, press (SGL swp) (PEAK SEARCH). In Table 3-26, record the
Marker Amplitude Reading as the Max. level for 14.4 kHz PRF.

Press (MKR). Using the knob, move the marker until it is at the lowest point on the trace.
In Table 3-26, record the Marker Amplitude Reading as the Min. level for 14.4 kHz PRF.

On the spectrum analyzer, press (AMPLITUDE) LINEAR (TRiG) CANT , (AMPLITUDE) REFLVL .
Adjust the reference level to place the trace one division below the top of the screen.

Repeat steps 5 through 10.
On the spectrum analyzer, press RESBH 2 (MHz) (AMPLITUDE) L0G dB/EIV 5 {dB).
Repeat steps 5 through 12.

For each row of entries in Table 3-26 for the Log 5 dB/DIV scale, subtract the lowest Min.
Marker Amplitude Reading from the highest Max. Marker Amplitude Reading. Record
the result as the PDU (pulse digitization uncertainty).

For each row of entries in Table 3-26 for the Linear scale, calculate the PDU as a
percentage of reference level using the equation below.

PDU = 100 x [(highest Max Marker Amplitude ~lowest Min Marker
Amplitude)/Reference level setting,

Table 3-26. Pulse Digitization Uncertainty

Res BW Marker
Scale _ Amplitude PDU Spec

Readings

144 kHz PRF 14.4 kHz PRF
Max. Min. Max. Min,
1 MHz [Log5 dB/DIV dBm dBm _dBm dBm dB|1.25 dB

1 MHz Linear mV mV mV mV %| 4%
2 MHz |Log 5 dB/DIV dBm|_* dBm dBm dBm|____dB| 3dB
2 MHz Linear e _mV|____mV|____mV mV %l 12%
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15. Second Harmonic Distortion |
Ve B8 NG 9077/ Z
With —40 dBm mixer-level*:

For input frequencies 10 MHz to 2.9 GHz: <-70 dBc
For input frequencies 50 Hz to 10 MHz: <—60 dBc

Specification

*(Mixer level = input level — input attenuation)

Related Adjustment

There is no related adjustment procedure for this performance test.

Description

A synthesizer/level generator and low-pass filter provide the signal for measuring second
harmonic distortion. The low-pass filter eliminates any harmonic distortion originating at the
signal source. The synthesizer is phase-locked to the spectrum analyzer’s 10 MHz reference.
This test is performed with input frequencies of 9 MHz and 40 MHz.

BNC CABLE

SPECTRUM | 70 MHz REF
SYNTHES I|ZER/LEVEL |40 MHz z
GENERATOR REF INPUT

] OUTPUT

BNC CABLE

50 MHz LOW
PASS FILTER

12 MHz LOW
\ PASS FILTER

S Tm--

\N“—_—_

Figure 3-16. Second Harmonic Distortion Test Setup
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15. Second Harmonic Distortion

Equipment

Synthesizer/Level Generator ...........coiiveiiineiiveieinnrnen.n. HP 3335A

50 MHz Low Pass Filter .................. RN N ST I ... 0955-0306

12 MHz Low Pass Filter ... ............. e 0955-0518

Adapter

Type N (m) to BNC (f) (2 required) ...........ccoiiiiriiiniinnnnnnn. 1250-1476

Cable

BNC, 122 cm (481in.) (Zrequired) .......... ... iiviiiininiinnin. HP 10503A
Procedure

1. Connect the equipment as shown in Figure 3-16, using the 12 MHz low-pass filter. The

www.valu

spectrum analyzer provides the frequency reference for the synthesizer.

. Set the HP 3335A controls as follows:
FREQUENCY .. oetnneteine et e e e, 9 MHz
AMPLITUDE . st «ais « « «Jainiic « o o o o s 8smisedli « «S800e « G5 + o0 000 SRGE —30 dBm
AMPTD INCR ....... PR~ TR > QU ) - S Ko - 0.05 dB
OUTPUT .........  Dh e TRIRTRTe o MIET 4Bk @ ¢ o Y ¢ ¢ ar S mimim S - - o o < 508

- On the spectrum analyzer, press (PRESET). Set the controls as follows:
CENTERFREQ ..., feeisierseeaan..9 MHz
SPAN ...t il ot@ee o 50 .« faiale o oli oo . P R = 1 10 kHz
REF LVL ..o 00 o 030 o ool o 550 « f85en 15 2 5 s srmrmrermince o = srocsre s o o o e s o —30 dBm

On the spectrum analyzer, press . On the HP 3335A adjust the output
power level for a spectrum analyzer marker amphtude reading of —30 dBm +0.17 dB.

. On the spectrum analyzer, press (S6L_swP). Wait for the completion of the sweep, then
press (PEAK SEARCH) (MKR)) MARKER » CF STEP !
« Press MARKER DELTA (FREQUENCY) (&) (SGL SwP).

- After the spectrum analyzer completes a new sweep, press (PEAK SEARCH). Record the A
MKR amplitude reading as the Second Harmonic Distortion (<10 MHz).

Second Harmonic Distortion (<10 MHz):_____ dBec
(Measurement Uncertainty: +1.31/—1.40 dB)

- Replace the 12 MHz low-pass filter with the 50 MHz low-pass filter.
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15. Second Harmonic Distortion

9.

10.

11.

12.

13.

14,

Set the HP 3335A controls as follows:
FREQUENCY ...ttt ieiiieanannsninn ARSI e « o o 40 MHz
AMPLITUDE .. .. . St « 05 5 i . 505 oo o S8 o 0 o o DGR, ~30 dBm
AMPTD INCR . .55 o i o amalae oibTims « omible o v oo o s slibie e s s s =iormimime o o o o o 0.05 dB
L0 0 A 50Q
On the spectrum analyzer, press (PRESET). Set the controls as follows:
CENTER FREQ oottt ittt iietieersnes iitenenrannnseanns .40 MHz
) o W\ (. S = . 10 kHz
) 75 —-30 dBm

On the spectrum analyzer, press (PEAK SEARCH). On the HP 3335A adjust the output
power level for a spectrum analyzer marker amplitude reading of ~30 dBm +0.17 dB.

On the spectrum analyzer, press m Wait for the completion of the sweep, then
press (PEAK SEARCHI[MKR)] MARKER b CF STEP.
Press R DELTA (FREQUENCY) (&) (SGLswr).

After the spectrum analyzer completes a new sweep, press (PEAK SEARCH). Record the A
MKR reading as the Second Harmonic Distortion (>10 MHz).

RKE]

Second Harmonic Distortion (>10 MHz)..____ dBc
(Measurement Uncertainty: +1.31/—1.40 dB)
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16. Frequency Response

16. Frequency Response

Specification
In-Band Frequency Response with 10 dB Input Attenunation:

DC Coupled: 50 Hz to 2.9 GHz: <+1.0dB AC Coupled: 100 kHz to 2.9 GHz: <+1.4 dB
Frequency Response relative to 300 MHz CAL OUTPUT:

DC Coupled: 50 Hz to 2.9 GHz: <+1.5dB AC Coupled: 100 kHz to 2.9 GHz: <+1.7 dB

Related Adjustment
Frequency Response Adjustment

Description

The output of the synthesized sweeper is fed through a power splitter to a power sensor, then
to the spectrum analyzer. The synthesized sweeper’s power level is adjusted at 300 MHz to
place the displayed signal at the spectrum analyzer’s center horizontal graticule line. The
measuring receiver, used as a power meter, is placed in ratio mode. At each new synthesized
sweeper frequency and spectrum analyzer center frequency, the sweeper’s power level is
adjusted to place the signal at the center horizontal graticule line. The measuring receiver
displays the inverse of the frequency response relative to the calibrator.
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16. Frequency Response

BNC CABLE
MEASUR | NG SPECTRUM SYNTHES | ZED | rrequency
RECE | VER ANALYZER ¥ 11/008 o SWEEPER 4 STANDARD EXT.
’./ e ‘\__‘ "-/
[o:: m— - T SEE=E I |
ooooe k000 s as s Ly =]
sases gomooa 28200 o llsosor (|| [ 2 2552 SR O e
o o s asaa &N : HA O ews & cood mddd 00 o6 _oood
o © O omopap =°°°“OI S0000 89 no oo &
' INPUT ' RF
P OUTPUT
I
POWER ADAPTER ADAPTER []
SENSOR - 1

APC 3.3 CABLE

ADAPTER

Figure 3-17. Frequency Response Test Setup, 50 MHz to 2.9 GHz

BNC CABLE
40/ MHz
REF IN/OUT
SPECTRUM MEASUR NG
ANALYZER g (0/00F "o RECE I VER SYNTHESIZER/
— — LEVEL GENERATOR
SR mn— pr= =
35523 vacan £ 5338 0| sevson [ESA————xls
D opbog noag OO OODOoO gao N
i Gl O =] ) o ggggg Q e.C
500
QUTPUT
TERMINAT |ON POWER
50 1 SENSOR
™ an oo e =
BNC CABLE
POWER
SPLITTER e
ADAPTER

ADAPTER

L

{NOT A CABLE)

Figure 3-18. Frequency Response Test Setup, <50 MHz
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16. Frequency Response

Equipment
Measuring Receiver ..........ccoiiiiiiiiienieneiniinnernainin,, ... HP 8902A
Synthesized Sweeper ...... ... .. HP 8340A/B
Synthesizer/Level Generator ..........c.cuoiviuriieineanarneenanss HP 3335A
Power Sensor ... ...t e e e HP 3482A
Power Splitter ................. § o+ EEIRREE GREREEE  « v o o GERGe v v n o s HP 11667A
Coaxial 5002 Termination ...... R T P SRR N HP 908A
Adapters
APC 3.5 (f) to APC 3.5 (£) s wiviein o <miminie = sistive onsias o v o o o Gisisibleln s « sraiais 5061-5311
Type N(m)toType N(m) ....coovevineinnniniaan.., - P J 1250-1475
Type N (m) to BNC (£) ........ e TN« B LR TR e e e e e e e 1250-1476
Type N (10) t0 APC 3.5 (£} oo oot sereeeen e 1250-1744
Cables
BNC, 122 cm (48 in.) (2 required) ....... = e S S HP 10503A
APC 3.5,91 em (B6IM.) vt iv i et e 8120-4921
Procedure

1. Zero and calibrate the HP 8302A and the HP 8482A in log mode, as described in the HP
8902A Operation Manual.

2. Connect the equipment as shown in Figure 3-17.
3. On the HP 8340A/B, press (INSTR PRESET). Set the controls as follows:

O i et e et e 300 MHz
FREQ STEP ..o uueteie e o e 100 MHz
POWER LEVEL ... ... iiiiasnneineanenonnannnnnss —4 dBm
FREQUENCY STANDARD switch (rear panel) ...................... EXT
4. On the spectrum analyzer, press (PRESET). Set the controls as follows:
CENTER FREQ .......5mm@ -« 5 csui i « - Gaise « Bl <8850 o « o « <0 300 MHz
CF STEP ....ciaus ... aldiniete oo ivsaion . faf . GRS B SSEEE ..., W 100 MHz
SPAN . ...... vesdl oo, « B el S U s e e e v e s 0 Hz
REF LVL .ot e e foo S e 1 s e —5dBm
AB/DIV oottt e e e e 1dB
RES BW ... i oo uastsisise o o o o« Sia0h o6 SUGRGIER, « o REEEEA o v o0 i 300 kHz

5. On the spectrum analyzer, press (MKR).
6. On the HP 8340A/B, adjust the power level for a MKR amplitude of —10 dBm +0.05 dB.
7. Press on the HP 8902A.
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16.

Frequency Response

DC Coupled Frequency Response (>50 MHz)

8.

9.
10.

11,

12,

13.
14.

15.

16.

17.
18.

Set the HP 8340A/B CW to 50 MHz.
On the spectrum analyzer, press CENTER FRER 50 (Mbz).

On the HP 8340A/B, adjust the power level for a spectrum analyzer MKR amplitude
reading of —10 dBm +0.05 dB.

Record the negative of the power ratio displayed on the HP 8902A in Table 3-27,
column 2. Record the power ratio here exactly as it is displayed on the HP 8902A:

HP 8902A Reading at 50 MHz:______dB

Set the HP 8340A/B CW to 100 MHz.
On the spectrum analyzer, press CENTER FRER 100 (3riz).

On the HP 8340A/B, adjust the power level for a spectrum analyzer MKR amplitude
reading of —10 dBm +0.05 dB.

Record the negative of the power ratio displayed on the HP 8902A, in Table 3-27, column
2.

On the HP 8340A/B, press @)

On the spectrum analyzer, press (A) to step through the remaining
frequencies listed in Table 3-27. At each new frequency, repeat steps 15 through 17,
entering the power sensor’s calibration factors into the HP 8902A as indicated in
Table 3-27.

AC Coupled Frequency Response (>50 MHz)

19.

20.
21,

22.

23.

24,
25.

26.

On the spectrum analyzer, press HBRE 1 ﬂF2 CﬂHPLIIIGﬂﬂ
Set the HP 8340A/B CW to 50 MHz.
On the spectrum analyzer, press CENTER FREQ 50 (Mrz).

On the HP 8340A/B, adjust the power level for a spectrum analyzer MKR. amplitude
reading of —10 dBm +0.05 dB.

Record the negative of the power ratio displayed on the HP 89024, in Table 3-28,
column 2. Record the power ratio here exactly as it is displayed on the HP 8902A:

HP 8902A Reading at 50 MHz:_________ dB

Set the HP 8340A/B CW to 100 MHz.
On the spectrum analyzer, press CENT ; FREQ 100 (MHz).

On the HP 8340A/B, adjust the power level for a spectrum analyzer MKR amplitude
reading of —10 dBm +£0.05 dB.
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27.

28.
29.

16. Frequency Response

Record the negative of the power ratio displayed on the HP 89024, in Table 3-28, column
2.

On the HP 8340A /B, press (a)

On the spectrum analyzer, press (&) to step through the remaining
frequencies listed in Table 3-28. At each new frequency, repeat steps 26 through 28,
entering the power sensor’s calibration factors into the HP 8902A as indicated in
Table 3-28.

DC Coupled Frequency Response (<50 MHz)

30.
31.

32.

33.

34.

35.
36.

37.
38.

39.

Connect the equipment as shown in Figure 3-17.

On the spectrum analyzer, press MORE 1 OF 2. COUPLING DC. Set the
controls as follows:

CENTER FREQ ... .az50 ... s, a6 035065 26 5 . 650, « et - o . 50 MHz
SPAN ..., 58000 S8@E0h o0 JHEE. o e SR e G . RS Wi . 1 kHz
RE S BW ittt e e et st e e 10 Hz
MARKE R ottt ittt e ey OFF
VIDEO BW ... .. oiuian « on- -isisie o oo o & amababablatis o « /4780 - 5555 o £653%4 . o & 1 Hz
On the HP 3335A, set the controls as follows:
FREQUENCY .ottt it ittt e e e et en it reeaas 50 MHz
AMPLITUDE .. jugmemms: - « « «sai e « B soie s 1 - «@iaig]e o @ o « « S48 —4 dBm
OQUTPUT ....... commis o atetdlive » Sl 81a% S0 o5 - B, + 56000 « G555 « o o » 500
AMPTD INCR, it st o o o S0, - 80 o 50000 o o o oa e s 8T o 550 - T 0.01 dB

On the spectrum analyzer, press (PEAK SEARCH) (MKR) SIG TRK ON. Press 100 (Hz).
Wait until the signal is centered in the 100 Hz span setting.

On the spectrum analyzer, press FREQ OFFSET". Calculate the difference
between the current center frequency setting and 50 MHz. Use the data entry keys to
enter this difference as the FREQ OFFSET. If the current center frequency setting is greater
than 50 MHz, enter a negative FREQ OFFSET. If it is less than 50 MHz, enter a positive
FREQ OFFSET. If the offset is entered properly, the CENTER FREQ should read 50 MHz
exactly.

Enter the power sensor’s 50 MHz calibration factor into the HP 8902A.
Adjust the HP 3335A amplitude until the HP 8902A display reads the same value as
recorded in step 12. Record the HP 3335A amplitude here, and in Table 3-29:

HP 3335A Amplitude (50 MHz):___ dBm

Replace the HP 8482A Power Sensor with the HP 908A 501} termination.
On the spectrum analyzer, press HARKER EELTIL

Set the spectrum analyzer CENTER FREQ and the HP 3335A frequency to the
frequencies listed in Table 3-29. At each frequency press on the spectrum
analyzer and adjust the HP 3335A amplitude for a A MKR amplitude reading of 0.00
1+0.05 dB. Record the HP 3335A amplitude setting in Table 3-29, column 2, as the HP
3335A Amplitude.
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16. Frequency Response

40.

4].

For each of the frequencies listed in Table 3-29, subtract the HP 3335A Amplitude
Reading (column 2) from the HP 3335A Amplitude (50 MHz) recorded in step 36. Record
the results as the Response Relative to 50 MHz in Table 3-29, column 3.

Add to each of the Response Relative to 50 MHz entries in Table 3-29 the HP 8902A
Reading for 50 MHz listed in Table 3-27. Use the value from Table 3-29 for the ac coupled
frequency. Record the results as the Response Relative to 300 MHz, in Table 3-29, column
4,

AC Coupled Frequency Response (<50 MHz)

42,

43.

44,

45,
46.

47.
48.

49.

50.

51.

52.

On the spectrum analyzer, press MORE 1 OF 2.COUPLING AC.

Set the controls as follows:

CENTER FREQ ....&240.. .. 0%, .. .. s @ G sde s s, 50 MHz
- 0 [ 100 Hz
RE S BW Lottt i tittaeetatee e teen et aaaa e anne s eennnn 10 Hz
MARKER, wiais e v cvn oo 855 o o oo o oififin « il « £330 o o o o o <0050 » S50 o« 5207000 o OFF
VIDEO BW ... & .. 6w . 5. . o it . o o o G - - Bl i . 1 Hz
On the HP 3335A, set the controls as follows:
FREQUENCY ....... e GHEe  + + ¢ SETEENRT + v o @ o o RS o Bie - i soei 50 MHz
AMPLITUDE . ... i encn oo o 5 Bmimns o o o v o o0 « = A S —4 dBm
OUTPUT ... il o <0G . . SWOSRERS I . il . S D0 . 50Q

Enater the power sensor’s 50 MHz calibration factor into the HP 8902A.

Adjust the HP 3335A AMPTD until the HP 8302A display reads the same value as
recorded in step 23. Record the HP 3335A amplitude here and in Table 3-30:

HP 3335A Amplitude (50 MHz):_____ dB

Replace the HP 8482A power sensor with the HP 908A 50 termination.
On the spectrum analyzer, press (PEAK SEARCH } HARKEE DEI'.TA

Set the spectrum analyzer center frequency and the HP 3335A frequency to the
frequencies listed in Table 3-30. At each frequency, press on the spectrum
analyzer, and adjust the HP 3335A amplitude for a A MKR amplitude reading of 0.00
+0.05 dB. Record the HP 3335A amplitude setting in Table 3-30, column 2, as the HP
3335A Amplitude.

For each of the frequencies listed in Table 3-30, subtract the HP 3335A Amplitude
Reading (column 2) from the HP 3335A Amplitude (5¢ MHz) recorded in step 46. Record
the results as the Response Relative to 50 MHz in Table 3-30, column 3.

Add to each of the Response Relative to 50 MHz entries in Table 3-30 the P 8902A
Reading for 50 MHz listed in Table 3-27. Record the results as the Response Relative to
300 MHz, in Table 3-30, column 4.

Press (PRESET) on the spectrum analyzer.
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Test Results
53. Record DC Coupled Frequency Response results below:

a. Enter the most positive number from Table 3-29, column 4:

&

Enter the most positive number from Table 3-27, column 2:

Of (a) and (b), enter whichever number is more positive:

S 1

e. Enter the most negative number from Table 3-27, column 2:

f. Of (d) and (e), enter whichever number is more negative:
g. Subtract (f) from (¢): ____ dB
54. Record AC Coupled Frequency Response results below:

Enter the most positive number from Table 3-30, column 4:

A

Enter the most positive number from Table 3-28, column 2:

Of (a) and (b), enter whichever number is more positive:

o oo

Of (d) and (e), enter whichever number is more negative:
g. Subtract (f)from (¢). 4B

www.valuetronics.com

Enter the most negative number from Table 3-29, column 4:

Enter the most negative number from Table 3-30, column 4:

Enter the most negative number from Table 3-28, column 2:

16. Frequency Response

dB
dB
dB
dB
dB
dB

dB
dB
dB
dB
dB
dB
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16. Frequency Response

Table 3-27. DC Coupled Frequency Response (>50 MHz)

Column 1| Column 2 Column 3 Column 4
Frequency | HP 8902A Cal Factor Measurement
(MHz) | Reading (dB) | Frequency (MHz) | Uncertainty (dB)

10 . 0.010 +0.29/—0.31
100 - 0.010 +0.29/-0.31
200 —— 0.30 +0.29/-0.31

300 — 0.30 0 (Ref.)
400 - 0.30 +0.29/-0.31
500 - 0.30 +0.29/-0.31
600 - 0.30 +0.29/-0.31
700 — 1.0 +0.29/-0.31
800 — 1.0 +0.29/-0.31
900 - 1.0 +0.29/-0.31
1000 - 1.0 +0.29/-0.31
1100 - 1.0 +0.29/-0.31
1200 - 1.0 +0.29/-0.31
1300 f 1.0 +0.29/-0.31
1400 - 1.0 +0.29/-0.31
1500 - 2.0 +0.29/--0.31
1600 - 2.0 +0.29/-0.31
1700 s 2.0 +0.29/-0.31
1800 _— 2.0 +0.29/-0.31
1900 - 2.0 +0.29/-0.31
2000 —_— 2.0 +0.29/-0.31
2100 ——— 2.0 +0.29/-0.31
2200 e 2.0 +0.29/-0.31
2300 - 2.0 +0.29/-0.31
2400 D 2.0 +0.29/-0.31
2500 - 3.0 +0.29/-0.31
2600 —_ 3.0 +0.29/-0.31
2700 ——— 3.0 +0.29/-0.31
2800 - 3.0 +0.29/-0.31
2900 — 3.0 +0.29/-0.31
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16. Frequency Response

Table 3-28. AC Coupied Frequency Response (>>50 MHz)

Column 1| Column 2 Column 3 Column 4
Frequency | HP 8902A Cal Factor Measurement
(MHz) | Reading (dB) | Frequency (MHz) | Uncertainty (dB)

10 _— 0.010 +0.29/-0.31
100 - 0.010 +(.29/-0.31
200 —_— 0.30 +0.29/-0.31

300 —_— 0.30 0 (Ref.)
400 - 0.30 +0.29/-0.31
500 —_ 0.30 +0.29/--0.31
600 - 0.30 +0.29/-0.31
W o — 1.0 +0.29/-0.31
300 — 1.0 +0.29/-0.31
900 - 1.0 +0.29/-0.31
1000 - 1.0 +0.29/-0.31
1100 —_— 1.0 +0.29/-0.31
1200 —_— 1.0 +0.28/-0.31
1300 - 1.0 +0.29/-0.31
1400 —_ 1.0 +0.29/-0.31
1500 —_ 2.0 +0.29/-0.31
1600 - 2.0 +0.29/-0.31
1700 —— 2.0 +0.29/-0.31
1800 —_ 2.0 +0.29/-0.21
1900 - 2.0 +0.29/-0.31
2000 E— 2.0 +0.29/-0.31
2100 - 2.0 +0.29/~0.31
2200 —_— 2.0 +0.29/-0.31
2300 - 2.0 +0.29/-0.31
2400 —_— 2.0 +0.29/-0.31
2500 -_ 3.0 +0.29/-0.31
2600 - 3.0 +0.29/-0.31
2700 e — 3.0 +0.29/-0.31
2800 _ 3.0 +0.29/-0.31
2900 —_ 3.0 +0.29/-0.31
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16. Frequency Response

Table 3-29. DC Coupled Frequency Response (<50 MHz)

Column 1| Celumn 2 Colamin 3 | Column 4 Column 5
Frequency | HP 3335A Response | Response | Measurement
AMPLITUDE| Relative Relative | Uncertainty

{dBm) to 50 MHz | to 300 MH= (dB)

50 MHz 0 (Ref.) +0.34/--0.37
20 MHz +0.34/-0.37
10 MHz +0.34/-0.37
1 MHz +0.34/-0.37
100 kHz +0.34/-0.37
10 kHz +0.34/-0.37
1 kHz +0.34/-0.37
500 Hz +0.34/-0.37
200 Hz +0.34/-0.37

Table 3-30. AC Coupled Frequency Response (<50 MHz)

Column 1 Column 2 | Column 3 | Column 4 Column 5
Frequency | HP 3335A Response | Response | Measurement
AMPLITUDE| Relative Relative | Uncertainty
{dBm) to 50 MHz | to 300 MHz (dB)
50 MHz 0 (Ref.) +0.34/-0.37
20 MHz +0.34/-0.37
10 MHz +0.34/-0.37
5 MHz +0.34/-0.37
1 MHz +0.34/-0.37
500 kHz +0.34/-0.37
100 kHz +0.34/-0.37
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17. Frequency Span Accuracy

17. Frequency Span Accuracy

Specification
<+5% of Actual Frequency Separation

Related Adjustment
YTO Adjustment

Description

The spectrum analyzer’s CAL OUTPUT and a synthesized sweeper provide two input signals
of known frequencies to the input of the spectrum analyzer. The synthesized sweeper signal
is locked to the spectrum analyzer. The marker functions are used to measure the separation
between the two signals. The percent error between the measured frequency separation and
the actual frequency separation is calculated and recorded.

8NC CABLE

SPECTRUM SYNTHES | ZED | erequency
ANALYZER § (n/007 o SWEEPER }smumo ext

= - coooa
[ g ccoao
] aooo
= 0 nn:llag
| 2 oo o
o e O ooo O

Qoo O
QO0O@ed g nao o

CAL INPUT
QUTPUT 50 Q
ADAPTER ADAPTER

ADAPTER

APC 3.5 CABLE

POWER SPLITTER

Figure 3-19. Frequency Span Accuracy Test Setup

Equipment

Synthesized Sweeper .................... T + 5 BEETED + « + » oIk HP 8340A/B
Power Splitter ............. .. iiiia... TR, SRR .« . .HP 11667B
Adapters

Type N(m)to APC3.5(m) ...covniiinnine e, AT 1250-1743
APC 3.5 (f) to APC 3.5 (£) wme oo ipsiamss « o walisisiiams ssaaims % - i 5061-5311
BNC (f) to SMA () «.evvvvnnnn... e RS | RS W . -Gese 1250-1200
Cables

BNC, 122 cm (48 in.) (two required) ..............0iiiiiiianianins HP 10503A
APC 3.5, 91 cxn (36 80.) i, . 0. scaisns 5 o HE - o SevE . G - 8120-4921
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17. Frequency Span Accuracy

Procedure

1.

11.
12.

13.

- Press (PEAK SEARCH) on the spectrum analyzer, then MARKER

Connect the equipment as shown in Figure 3-19. The spectrum analyzer provides the
frequency reference for the synthesized sweeper.

. Press on the synthesized sweeper, then set the controls as follows:

L e e S W S 300.00008 MHz
POWER LEVEL ... . safes caif o o 5080 o S0 JE008 0 00 JAUDT, o0y us —15 dBm
RE i e i N G - TR o Wi T e e e e et ke e e e o pearn OFF
FREQUENCY STANDARD switch (rear panel) ...................... EXT
. Press on the spectrum analyzer, then set the controls as follows:
CENTER FREQ .......... DU 300 MHz
SPAN ... it R T I AT 1 kHz
) 11 A —10 dBm

’ _- GF Wait for the
completion of a new sweep.

. Press 100 (Hz) and wait for the completion of a new sweep. The signal should be

near the center graticule line.

. Press CENTER FEEHUEHCY @ (&) (@) (o). The signal should be one division

from the left-most graticule line.

. On the synthesized sweeper, set RF to ON.

then press .=‘ \RKER DELTA' NEXT PEAK. The active and anchor markers

should be on the signals near the second and tenth gra.tlcu_le lines (the left-most graticule
is the first graticule line on the display.)

. Record the A MKR frequency displayed on the spectrum analyzer in Table 3-31.
10.

Calculate the span accuracy as shown below and record the result in Table 3-31.
Span Accuracy = 100 x (AMKR Frequency — (0.8 X SPAN))/(0.8 x Span)
On the spectrum analyzer, press MKRKERS @FF

Repeat steps 8 through 11 for the remaining spectrum analyzer span, center frequency
and HP 8340A/B CW settings listed in Table 3-31.

Locate the span accuracy entry in Table 3-31 with the greatest absolute value (treat all
percentages as positive percentages}. Record this value below with the proper polarity.

Worst Case Span Accuracy: %
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17. Frequency Span Accuracy

Table 3-31. Frequency Span Accuracy

HP 8340A/B HP 8560A HP 8560A( A MKR | Span | Measurement
Frequency | Center Frequency Span Frequency | Accy | Uncertainty
(MHz) (MHz) (%) (%)
300.00008 300.00004 100 Hz +0.24
300.00016 300.00008 200 Hz ' +0.24
300.0004 300.0002 500 Hz +0.24
300.0008 300.0004 1 kHz +0.24
300.0016 300.0008 2 kHz +0.24
300.604 300.002 5 kHz +0.24
300.008 300.004 10 kHz +0.24
300.016 300.008 20 kHz . £0.24
300.04 300.02 50 kHz +0.24
300.08 300.04 100 kHz +0.24
300.16 300.08 200 kHz +0.24
300.4 300.2 500 kHz +0.24
300.8 300.4 1 MHz +0.24
301.6 300.8 2 MHz %0.24
304.0 302.0 5 MHz +0.24
308.0 304.0 10 MHz +0.24
316.0 308.0 20 MHz +0.24
340.0 320.0 50 MHz +0.24
380.0 340.0 100 MHz +0.24
460.0 380.0 200 MHz +0.24
700.0 500.0 300 MHz +0.24
1100.0 700.0 1 GHz +0.24
1900.0 1100.0 2 GHz __ +0.24
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18. Third Order Intermodulation Distortion

Specification

For two -30 dBm input signals separated by >1 kHz:
50 Hz to 10 MHz: <-64 dBc
10 MHz to 2.9 GHz: <-70 dBc

Related Adjustment

There is no related adjustment procedure for this performance test.

Description

Two synthesized sources provide the signals required for measuring third order
intermodulation distortion. The spectrum analyzer and the synthesizer/level generator are
phase-locked to the synthesized signal generator’s 10 MHz reference output.
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18. Third Order Intermodulation Distortion

s 22 E L] BNC_CABLE
FREQUENCY
SPECTRUM| 15 wHz Rer SYNTHES | ZED | REFERENCE
ANALYZERY IN/OUT /N wiz| SYNTHESIZER/LEVEL ~ SIGNAL GENERATORy °UTPUT
REF IN ¢ GENERATOR

=)

[ O] eemao

[ —1— =]

BNG CABLE

12 MHz LOW-
PASS FILTER

ADAPTER

oQo0@ 8D oo oos a
INPUT
800
50 MHz LOW-
PASS FILTER
i
n —
ADAPTER ¢REFLECTED)
\ (LOAD)
o ﬂ: { SOURCE)
i DIRECTIONAL
| BRIDGE
ADAPTER
MEASURING RECEIVER
NSOR
o:: N -
aoo0C Oooooo ;gggg o
a o 8 oono
o 0 O ooopop o oooo (G |) SENSOR
—-— ﬁl-l

Figure 3-20. Third Order Intermodulation Test Setup

BNC CABLE
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18. Third Order Intermodulation Distortion

Equipment
Measuring Receiver ...........oiiieiiiieiiiniiiian i ... HP 8902A
Synthesized Signal Generator .......... ... it HP 8663A
Synthesizer /Level Generator ............ccocvvun... e HP 3335A
Directional Bridge ........... s - B e SRR + o6 o s GERESe o - o § HP 8721A
Power Sensor .............0.... ieiinie » Wl Bl @ETL s o H 0 o BT 0 0 0 0 5a0 HP 8482A
50 MHz Low Pass Filter ................ § Benaraie s o3 e o [Ee o W - - o 0955-0306
12 MHz Low Pass Filter ...............c.o0iiiuit, e 0955-0518
Adapters
Type N(m)to BNC(f) ........ccoiiiiiiiiinn, P < O 1250-1476
Type N{(f)toType N(f) ....co iiviviiiinnain... e 1250-1472
Type N (m) to BNC (m) ........ Fimisis « BIEG - KR @ o o o @ S @ S 1250-1473
BNC Tee (m) (£} (£) ... i e vuee mimnionimn .« samios % o « o aiaislsliloe sl « adiia 1250-0781
Cable
BNC, 122 cm (481in.) (4 required) ......ovviiiiiriiiiiiiinniiin... HP 10503A
Procedure

1. Connect the equipment as shown in Figure 3-20 using the 12 MHz low-pass filter, but do
not connect the directional bridge to the spectrum analyzer.

2. Set the HP 3335A controls as follows:

FREQUENCY . (0l c3at o <250 « 500 e ditite v e n oo bibims = « miom movmemrn 45.050 MHz
AMPLITUDE ...ttt eiie e e e ra s aasaansoeacenarnnnnn —86 dBm
AMPTD INCR. sviei o stssiiuisin.  iiite <@ « « « « o +Gawlhle « o « 5553 + o » 0.05 dB
OUTPUT .... couss coiiasmisatt, o 285 o 6557 o v o v o ofaR@dGR, » a0 d0E0 0 o e e 500
3. Set the HP 8663A controls as follows:
FREQUENCY ...t iiiieiiiiininn, e 45.000 MHz
AMPLITUDE ... ..t iiniiiinnenns aliene - W00 SRS . . =14 dBm
AMPLITUDE INCREMENT .. iiiiiiiiiiiiiet et et iaiies 0.1 dB
MO D UL AT 0N ittt s e re e e retaeeeaeeeens OFF
4. On HP 8902A, set the controls as follows:
FUNCTION ..ttt ne e i db e o R SEERES. | S5 RF POWER
LOG/LIN ittt ennn e e N 0T e v e e e LOG
5. Press on the spectrum analyzer, then set the controls as follows:
CENTER FREQ ..o inneenone s vansaibibnsessseennnnisiionsss 45.0 MHz
CFSTEP ......... § - R« S s SR ¢ BT e e e SR e e e 50 kHz
SPAN ... o0 Dasfil . o oo e g . B0 | 0T 0. T, W s e e s e e 1 kHz
0 ) N A —20 dBm
RES BW ... ommmamm- - -oom- - - « 5mmmessdil -5 » - @) - DEE6 JEEES « «  3ie » o 10 Hz
10 MHZ ... i e o oo ool « o ERTRS 5 o8 TRl o SATE TEATRT EXT

6. Zero the HP 8902A /HP8482A combination and calibrate the HP 8482A at 50 MHz as
described in the HP 8902A Operation Manual.

7. Connect the power sensor to the output of the directional bridge.
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10.

11.
12.
13.

14.

15.

16.

17.

18.
19.
20.

21.

22,

23.

24.

25.

18. Third Order Intermodulation Distortion

. Adjust the output level of the HP 8663A for a —20 dBm 0.1 dB reading on the HP

8902A display.

. Disconnect the power sensor from the directional bridge. Connect the directional bridge

directly to the input of the spectrum analyzer using an adapter, not a cable.

On the spectrum analyzer, press (PEAK SEARCH) (MKR ») K I REFUIL Wait for the
completion of a new sweep, press MARKER DELTA. @

Set the HP 3335A amplitude to —14 dBm.

Press on the spectrum analyzer.

On the HP 3335A, use the INCR keys to adjust the output power level for a A MKR
amplitude reading of 0.00 dB £0.17 dB on the spectrum analyzer.

(&). Wait for the completion of a new sweep, then press (PEAK SEARCH).

Record the spectrum analyzer A MKR amplitude reading in Table 3-32 as the upper
product suppression for the appropriate frequency.

On the spectrum analyzer, press () ) (¥). Wait for the completion of a new
sweep, then press (PEAK SEARCH).

Record the spectrum analyzer A MKR amplitude reading in Table 3-32 as the lower
product suppression for the appropriate frequency.

Replace the 50 MHz low-pass filter with the 12 MHz low-pass filter.
Enter the power sensor’s 10 MHz calibration factor into the HP 8902A.
Set the HP 3335A controls as follows:

FREQUENCY ....ovrurrinenns .. i a8 . o, ., 050640 . 9.050 MHz

AMPLITUDE ...ttt i iiiinnn Ay R —86 dBm
Set the HP 8663A controls as follows:

FREQUENCY ...ttt iie o nmaiie e oimisitole « 8k « vaiavaisle 9.000 MHz

AMPLITUDE ....cvvnnnnnnnnnnn e i@y ool i, o o o o 0000590 —14 dBm
Set the spectrum analyzer controls as follows:

CENTERFREQ ...ttt eniniiiiiinnnennaenn ..+ 9.0 MHz

REF LVL ..o i e @il o e v oo amisics o o o o+ SaiR06E0 « SEGEE 5 - —20 dBm

Repeat steps 7 through 17.

Between the upper and lower product suppressions recorded in Table 3-32 for the HP
8663A frequency setting of 45 MHz, record the more positive suppression as the third
order intermodulation distortion (>10 MHz).

Third Order Intermodulation Distortion (>10 MHz): _____ dBe

Between the upper and lower product suppressions recorded in Table 3-32 for the HP
8663A frequency setting of 9 MHz, record the more positive suppression below as the
third order intermodulation distortion (<10 MHz).
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18. Third Order Intermodulation Distortion

Third Order Intermodulation Distortion (<10 MHz):

Table 3-32. Third Order Intermodulation Distortion

HP 8663A HP 3335A | Lower Product | Upper Product | Measurement
FREQUENCY |FREQUENCY | Suppression Suppression | Uncertainty
{MHz) (MH3z) (dB) (dB) (dB)
45.000 45.050 +2.83
9.000 9.050 +2.83
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18. Gain Compression

19. Gain Compression

Specification
10 MHz to 2.9 GHz: < 1.0 dB for total mixer power level* of —5 dBm

* Total mixer power level — total input power level — input attenuation

Related Adjustment

There is no related adjustment procedure for this performance test.

Description

This test measures the analyzer’s gain compression using two signals that are 3 MHz apart.
First the test places a ~30 dBm signal at the input of the spectrum analyzer (the analyzer’s
reference level is also set to —30 dBm), Then a +5 dBm signal is input to the analyzer,
over-driving its input. The decrease in the first signal’s amplitude (gain compression) caused
by the second signal is the measured gain compression.

BNC CABLE BNC TEE BNC CABLE
SYNTHES I ZED | Frequency SPECTRUM | 10 mHz REF SYNTHES | ZED | rrecuency
SWEEPER #1 ¢ STANDARD EXT ANALYZER § (N/oUT SWEEPER #2 ySTANDARD EXT
o

————— " —
f o 8 oo pnon x *2 ca gopo
Qo Ctcd () == ggos

dd & ooo 2o gpag
ot mtedy 00 O ogoo

oo & eso () 22 0000
good odc: 00 88 gaood
.2 3 000 oooooong §

OuUTPUT
POWER
ADAPTER SENSOR ADAPTER #
APC 3.5 K'Dm_ '
CABLE
APC 3.5 CABLE
\
POWER SPLITTER
M| CROWAVE
AMPLIF IER APC 3.5
MEASURING RECE IVER CABLE
— B, Y
[o:: D .. ® o
mamee Ooonam g 2000 O J
a uouo CoopeE :Egggﬂ SENSOR Wy )
" a

Figure 3-21. Gain Compression Test Setup

Performance Tests 3-89

www.valuetronics.com



19. Gain Compression

Equipment
Synthesized Sweeper (two required) ......... ... ... ............. HP 8340A/B
Measuring Receiver ... ... .. ... .. ... i, . Rl . T - HP 8902A
Amplifier .. ... e e e i HP 11975A
=5 o= 1T o HP 8485A
Power Splitter iwm....... semisdiasaamaiil « « SRR « ok « o SOEEEEGES - . HP 116678
Adapters
APC 3.5 (f) to APC 3.5 (f) (two required) ................... A « B 5061-5311
Type N(m)to APC3.5(m) ....ooovvviieniiininnn. s R - e T 1250-1743
BNC Tee (m) (£) (f) . oooinri it eiieaian & 5 - 1250-0781
Cables
BNC, 122 cm (48 in.) (two required) .............cciiviiineiiin,. HP 10503A
APC 3.5, 91 cm (36 in.)}(three required) ....................., S, Sy 8120-4921
Procedure

1. Zero the HP 8902A and calibrate the HP 8485A Power Sensor as described in the
HP 8902A Operation Manual. Enter the power sensor’s 2 GHz calibration factor into the
HP 8902A.

2. Connect the equipment as shown in Figure 3-22, with the output of the power splitter
connected to the HP 8485A Power Sensor.

3. On HP 8340A/B #1, press (INSTR PRESET). Set the controls as follows:

CW i e e i e ca e et esaeeaae s 2.0 GHz
POWER LEVE L .. ittt ittt itscteeiaia e aaieaaenas ~24 dBm
FREQUENCY STANDARD Switch (rear panel) ...................... EXT
4. On HP 8340A/B #2, press (INSTR PRESET). Set the controls as follows:
O i ittt ittt ettt taretes e reias 2.003 GHz
POWER LEVEL ...ttt treieiaeiiae e iiianan +8 dBm
FREQUENCY STANDARD Switch (rear panel} ...................... EXT
5. On the spectrum analyzer, press (PRESET), then set the controls as follows:
CENTER FREQ o cnoiie e smse o saimiissism sais vaSiasaaie oo e CEEEE .. 2.0 GHz
REFLVL ........... o 0. R SRR ST - . SrERd . . —30 dBm
SPAN ........0esel... Nlesss Scresremess ST « S e e e 10 MHz
RES BW Lottt e 300 kHz
LOG dB/DIV ..ottt e ettt e e 1dB
6. Adjust the HP 11975A Output Power Level for a +5 dBm reading on the HP 8902A
display.

7. On HP 8340A/B #2, adjust the power level to —80 dBm.

8. Remove the power sensor from the power splitter. Connect the power splitter to the
spectrum analyzer INPUT 500 using an adapter. Do not use a cable.

9. On HP 8340A/B #1, adjust the power level for a signal 1 dB below the spectrum analyzer
reference level.
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19. Gain Compression

10. On the spectrum analyzer, press (PEAK SEARCH) (MKR)

11. On HP 8340A/B #2, set the power level to +8 dBm.

12. On the spectrum analyzer, press TF‘EAK The active marker should
be on the lower amplitude signal, not on the signal that is off the top of the screen. If
it is not on the lower amplitude signal, reposition the marker to this peak, using the

front-panel function knob. Read the A MKR amplitude and record the value below:

Gain Compression: __________ dB
(Measurement Uncertainty: +0.23 dB)
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20. 1ST LO OUTPUT Amplitude

Specification

Non-Option 002: +16.5 dBm +2.0 dB, 3.0 to 6.7 GHz
Option 002: +14.5 dBm +3.0 dB 3.9107 to 6.817 GHz

Related Adjustment
First LO Distribution Amplifier Adjustment

Description

1ST LO OUTPUT power is measured with a power meter. For spectrum analyzers without
Option 002, the spectrum analyzer is placed in external mixing mode and harmonic-locked to
N = 6. This allows for the maximum tuning range of the 15T LO. For spectrum analyzers
with Option 002, internal mixing mode is used which limits the lowest 18T LOQ. For spectrum
analyzers with Option 002, internal mixing mode must be used. This limits the lowest 1§T
LO frequency which can be set.

MEASURING RECE|VER

SPECTRUM ANALYZER

. ~ N

o I .-
apang “ oooo O
heas DOoOoO S DEHe SENSOR
a o S| ooon

o ¢ ¢ ooopop ooooo OI

“—_—

SENSOR

Figure 3-22. 1ST LO OUTPUT Amplitude Test Setup

Equipment
Measuring Receiver ................. G GRS . TS - HP 8902A
POWET SoMSOr v ittt e e e e e e e e HP 8485A
Note The results of this test are valid only if the ambient temperature is between
i 20°C and 30°C.
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20. 1ST LO OUTPUT Amplitude

Procedure

1. Zero the HP 8902A and calibrate the HP 8485A Power Sensor at 50 MHz as described in
the HP 8902A Operation Manual. Enter the power sensor’s 3 GHz calibration factor into
the HP 8902A. Set the HP 8902A for dBm output (LOG display).

2. Connect the equipment as shown in Figure 3-22.

1ST LLO OUTPUT Power, Non-Option 002 Analyzers

Perform steps 3 through 5 only on analyzers that do not have Option 002.
3. On the spectrum analyzer, press (PRESET). Set the controls as follows:

MIXING .oooonnnns com e e o o o o i o 3565 5 R e o o e e e e EXTERNAL
LOCK HARMONIC . ..eeonnii e it e #6
CENTER FREQ -..@ootine e e e, 18 GHz
CFSTEP ... . R 1200 MHz
RES BW Lt iietiee ettt e 2 MHz
SPAN oL 5i8s o o 55 505 o o e e e e e o o S s o e e e o R o 0 B Va0 s 0 Hz

4. Read the RF Power displayed on the HP 8902A, and record it as the 3.000 GHz entry in
Table 3-33, for the 1st LO QUTPUT power.

5. On the spectrum analyzer, use CENTE FREQ and (&) to step the 1ST LO
frequency in 200 MHz increments (center frequency in 1200 MHz steps). Enter the
appropriate power sensor calibration factor into the HP 8902A. At each step, record the
power level displayed on the HP 8902A. in Table 3-33.

1ST LO OUTPUT Power, Option 002 Analyzers
Perform steps 6 through 9 only if an Option 002 Analyzer is being tested.
6. On the spectrum analyzer, press (PRESET). Set the controls as follows:

CENTER FREQ i o vv o @i oo o ML 2550 2 G s B0 o B e e 5000 v e ens 100 MHz
Ol ) 200 MHz
RES BW o0 cmimieee e e omimn o« 5aiis it SGHoo - »(@i8i8e « o o v 4 S4SH o v s v o0 0 2 MHz
SPAN oot nu s saiat e n e e i o o SR W00 3 0 R o e e e S G L 0 Hz

7. Enter the power sensor’s 4 GHz calibration factor into the HP 8902A.

8. Read the RF power displayed on the HP 8902A and record it as the 4.000 GHz entry in
Table 3-33 as the 15T LO OUTPUT power.

9. On the spectrum analyzer, press m (FREQUENCY) 'CENTER FREQ C) to step the center
frequency and 1ST LO frequency in 200 MHz increments. Enter the appropriate power
sensor calibration factor into the HP 8902A. At each step, record the power level displayed
on the HP 8902A in Table 3-33.

Performance Tests 3-93

www.valuetronics.com



20, 1ST LO OUTPUT Amplitude

1ST LO OUTPUT Power Test Results
10. Record the maximum 18T LO OUTPUT Power here:
Maximum 1ST LO OUTPUT Power:

11. Record the minimum 15T LO OUTPUT Power here:
Minimum 1ST LO OUTPUT Power:

Table 3-33. 1ST LO OUTPUT Amplitude

1ST LO | CENTER FREQ | CENTER FREQ | CAL Factor | 1ST LO OUTPUT | Measurement
FREQ* Setting Setting Frequency Power Uncertainty
(GHz) | Non-Opticn 002 Option 002 (GHz) (dBm) {dB)
{GHz) (GHz)
'3.0 18 N/A 3.0 +0.25
3.2 19.2 N/A 3.0 +0.25
3.4 20.4 N/A 3.0 +0.25
3.6 21.6 N/A 4.0 +0.25
3.8 22.8 N/A 4.0 +0.25
4.0 24.0 100 4.0 +0.25
4.2 25.2 300 4.0 +0.25
4.4 26.4 500 4.0 +0.25
4.6 27.6 700 5.0 +0.25
4.8 28.8 900 5.0 +0.25
5.0 30.0 1100 5.0 +0.25
5.2 31.2 1300 5.0 +0.25
5.4 324 1500 5.0 +0.25
5.6 33.6 1700 6.0 +0.25
5.8 34.8 1900 6.0 +0.25
6.0 36.0 2100 6.0 +0.25
6.2 37.2 2300 6.0 +0.25
6.4 38.4 2500 6.0 +0.25
6.6 39.6 2700 7.0 +0.25
6.8 39.99997 2900 7.0 +0.25
* Nominal. Actual 1st LO frequency is within 80 MHz of this frequency.
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21. Sweep Time Accuracy

21. Sweep Time Accuracy

Specification
For SPAN = 0 Hz:
Sweep time <30 ms: <£15%
Sweep time <60 s but >30 ms: <+1%

Related Adjustment
Display Adjustments (Fast Zero Span Adjustments)

Description

For sweep times less than 30 ms, an amplitude-modulated signal is displayed on the spectrum
analyzer in zero span, and the frequency of the modulating signal (triangle wave) is adjusted
to space the peaks evenly across the display. The frequency of the modulating signal is
counted and the actual sweep time is calculated and compared to the specification.

For sweep times of 30 ms to 60 s, the time interval of the BLANKING OUTPUT’s low state
is measured. This time interval corresponds to the sweep time. The measured sweep time is
compared to the specification.

BNC CABLE
| BNC CABLE
10 Mz ReF [ EXT .
SPECTRUM } /0yt 1 SYNTHESIZED | FREQUENCY
ANALYZER SWEEPER STANDARD EXT

INEUT OUTPUT
5002
UNIVERSAL COUNTER
——— _ .
IR
o -A—GDS EBEDPUDGQD@D ®
INPUT A ADAPTER
I;.;I ADAPTER ADAPTER
BNC CABLE L) enc casie y
BNC TEE
\_ BNC CABLE

Figure 3-23. Sweep Time Accuracy Test Setup
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21. Sweep Time Accuracy

Equipment
Synthesized Sweeper ... .....iiiiiiineiaiieiiii e e HP 8340A/B
Universal Counter ................... i = = A - HP 5334A/B
Pulse/Function Generator ...........c.eeeiuiuinieenenaiuneeaanonnns HP 8116A
Adapters
Type N(f) to APC35(f) .............. e i - o+ B o o o nPRRA 1250-1745
Type N (m) to BNC (f) (two required) ................cccvoiuon. .. .. 1250-1476
BNCtee (m) (F) (£) «ovvnnnneiiiiiiiiiiiiii it eeas 1250-0781
Cable
BNC, 122 cm (48 in.) (five required) ...........c.coiiiiiiiiiiian. HP 10503A
Procedure

1. Connect the equipment as shown in Figure 3-23, with the BNC cable from the HP 8116A
TRIG QUTPUT connected to the spectrum analyzer EXT TRIG INPUT.

2. On the spectrum analyzer, press (PRESET). Set the controls as follows:

CENTER FREQ iiee cmsis- aidiancessite sdditeceoeeeysmeionnsndgspsn 300 MHz
P AN e te et ieaeas 0 Hz
SWEEP TIME ............ S+ o B e CREEE I T - W o DA SR - - e . 80 ps
SCALE ........&¢%0 s o viewisie » S o o AT « R © ROHT TEeR - LINEAR
3. Set the HP 5334A/B as follows:
FUNCTION/DATA .o N FREQ A
INPUT A
X100 ... . s Samn ol § o IR o W o RO SIDE L L. o SR - S RN OFF
AC ... .5 . 90N % 7 B . G AT TR . S . TN 2 OFF
5002 .oriiiieiiinans e e e e e ON
AUTOTRIG ............. il + BOe § BT SRR - (e » BEE o HATEIE i OFF
100 kHz FILTER A . i . -5, - 650 « eSie . 2500 o cintdle « 5000 « FET30 o v v v s OFF
SENS .. TR T Fe o e ST AR piEe SRR« AT v e e OFF

4. On the HP 5334A/B, press once. Adjust the INPUT A LEVEL/SENS
control until the number on the left side of the display reads 0.00 £0.10. Press
(READ _LEVELS ) (READ LEVELS ) (READ LEVELS).

5. If the LED next to the INPUT A LEVEL/SENS control is not flashing, press (SENs) (the
LED inside the SENS key should now be lit). Adjust the LEVEL/SENS control until the
LED next to the INPUT A LEVEL/SENS control begins io fiash.

6. On the HP 8340A/B, press (INSTR PRESET). Set the controls as follows:

CW e LE300s TaliN e e bl r v e doed et i o bl oo A 300 MHz
POWER LEVEL ...... S o i e A e s e e s s s S+ s s m R ¢ . -5 dBm
MODULATION . s o ames « « @i « RE0s - Soraai « « « « o Bikiide » o o SRR o o » <b AM

7. On the spectrum analyzer, press EXTERNAL
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10.

11.

12.

13.
14.

15.

16.

21. Sweep Time Accuracy

. On the HP 8116A, set the controls as follows:

13 {0 T 200 kHz
DTY (145 - - l- - SIEGH 5 TS « « « « [UEY « « » GERREHEL - - - - TERBIEE - + » « » 50%
AMP i . st o 8 o R o0 oo SER ¢ e o o R < o o W S - 500 mV
OFS 5. 5580~ - G005 - o AT B v v (Wn e v+ e oo « poone « = smpmore = = = = o » 0V
FUNCTION . .nit e e e e e e e e e TRIANGLE

. Adjust the HP 8116A frequency for 10 cycles evenly spaced relative to the vertical

graticule lines on the analyzer. For example, if the peak of the first cycle is 0.2 divisions
to the right of the first graticule line, the peak of the tenth cycle should be set 0.2
divisions to the right of the tenth graticule line.

Read the frequency displayed on the HP 5334A/B. Calculate the measured sweep time
using the equation below. Record the result as the Measured Sweep Time in Table 3-34,
for the 50 us Sweep Time Setting.

Measured Sweep Time = 10/HP 5334A /B Frequency Reading

Repeat steps 8 through 10 for sweep times between 100 us and 20 ms, as listed in
Table 3-34. Set the initial HP 8116A frequency according to this equation:

Initial HP 8116A Frequency = 10/Sweep Time Setting

Disconnect the BNC cable between the HP 5334A/B and the HP 8116A. Connect a BNC
cable from the BLANKING OUTPUT on the spectrum analyzer to INPUT A of the HP
5334A/B.

On the spectrum analyzer, press EREE H.UN 30 (ms).
On the HP 5334A/B, set the controls as follows:

FUNCTION /DATA ittt ittt iiiancinansseeininass TIA»B
INPUT A
X100 ... SR . L . S i W A e e e OFF
. A OFF
S0NZ . ... pumm oo« FRE - VR A EEEE e « BIREREERED o o « o o o o @5 OFF
SLOPE ....c5masi« o« 85, o siele o 00000 A5 U . SO0 e v e e e v alle s ON
INPUT B
Q0 1 A OFF
AC L i e e e e R - B BN SR - W e - B SR e e v o oS OFF
BONIZ ... crmminn e oo oo SR, o HaNe I DR . R R AEEITE R - - o . SR OFF
SLOPE .. iwiand(..... 0, . 350, VN . % . 00, SOEEsmes . ... aees OFF
0. 5 N ON
AUTO TRIG ammp - - - « - -ooownts « 31 gcae o 158 o (@50 - - BRSHBHERDEE 15 « « TR - ON
100 kBz FILTER A .... .56, . ¢ il 030060 5% « o505 - CSROnsset - 0 Saseasis, ON
SENS .ot enen et i il e e s o ddin e R A B T OFF

On the HP 5334A /B, press once. Adjust the INPUT A LEVEL/SENS
control until the number on the left side of the display reads 2.50 £0.10. Adjust the
INPUT B LEVEL/SENS control until the number on the right side of the display reads

2.50 £0.10. Press (READ LEVELS) (READ LEVELS ) {(READ LEVELS ).

If the LED next to the INPUT A LEVEL/SENS control is not flashing, press (SEnS) (the
LED inside the SENS key should now be lit). Adjust the LEVEL/SENS control until the
LED next to the INPUT A LEVEL/SENS control begins to flash.
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21. Sweep Time Accuracy

17. If the LED next to the INPUT B LEVEL/SENS control is not flashing, press (SENs) (the
LED inside the SENS key should now be lit). Adjust the LEVEL/SENS control until the
LED next to the INPUT A LEVEL/SENS control begins to flash.

18. Perform the following steps for the remaining Sweep Time Settings listed in the first
column of Table 3-34 (sweep time settings >20 ms):

a. Set the spectrum analyzer to the sweep time indicated.
b. Wait for the HP 5334A/B display to settle (usually about three sweeps). Record the
HP 5334A /B reading as the Measured Sweep Time in the third column of Table 3-34.

Note It might be necessary to readjust the LEVEL/SENS controls slightly for a
i stable display.

Tabie 3-34. Sweep Time Accuracy

Sweep Time Setting | Measured Sweep Time | Measurement Uncertainty
50 us - %101 ns
100 ps - +101 ns
200 ps - +102 ns
500 us e +103 ns

1 ms R +105 ns
2 ms - +108 ns
5 ms - +119 ns
10 ms e +137 ns
20 ms - +171 ns
30 ms e — +209 ns
50 ms S— +281 ns
100 ms - +461 ns
200 ms - +821 ns
500 ms T ———— +1.901 us
1ls - +3.7 us
2s - +7.3 us
5s - +18.1 us
10s S +36.1 us
208 - +72.1 ps
50 s -— +180.1 us
60 s S— . +218.1 us
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22, Residual Responses

22. Residual Responses

Specification
200 kHz to 2.9 GHz: <—90 dBm with no signal at input and 0 dB input attenuation.

Related Adjustment

There is no related adjustment for this performance test.

Description

This test checks for residual responses. Any response located above the display line is
measured in a narrow frequency span and resolution bandwidth. The spectrum analyzer
INPUT 5012 is terminated in 50 ohms.

Equipment
Coaxial 5002 Termination ........ ..ot iiieiiiiiiannenn b+ S HP 908A
Adapter
Type N(m) to BNC (f) ...ovini it e i et iai e 1250-1476
Cable
BNG, 122 1 (48 L) +1vrvveninieinteenintetvee it eanneaaiaann s HP 10503A
Procedure
1. On the spectrum analyzer, press (PRESET). Set the controls as follows:
CENTER FREQ ... iiittinritiminannnrnaenrnnanennnnronens ....300 MHz
SPAN ... g e s e e a0 e s e MG - - - AR S AR <ve.. 10 kHz
BES BW ... ciimh oo o oo cl5ie one o aEES « o o oSBRASITN « o o 500085 5 o080 300 Hz
REF LVL ..... 686 000 U0, o ooy o D@00 . oo R o 0% o -10 dBm
I 3, 0dB

2. On the spectrum analyzer, connect a BNC cable between CAL OUTPUT and INPUT 5042.
Press (PEAK SEARCH) (CAL) REF LEVEL ADJUST. Use the data entry knob or the step keys to
change the REF LEVEL CAL value until the marker amplitude reads —10.00 dBm #0.17 dB.
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22. Residual Responses

Residual Responses

3. Remove the BNC cable and adapter from INPUT 50L. Install the 500 termination on
INPUT 5012. Press (PRESET). Set the controls as follows:

CENTER FREQ ...ttt iiimie i eeiisineanneiiinnens 15.2 MHz
SPAN ..o e i e e e e TR L TR e e e 30 MHz
L P 28.5 MHz
REF LVL .. ipimme e oooe smumn o oo oo s oipisim » « spictenns «  ~iosme  « - « - —50 dBm
ATTEN ... amim- e ee. Rmales daolic @il « v o« SFRTRS + 8 v« RER e - = v 0 o .... 0dB
RES BW .. .igowms. . ..., i .. .. WG . o 5wl L T L e - e W 10 kHz
TRIG e adm@eeseoseadmbnsseee s d@a@ees s shd®immes s cmmms oosass SINGLE
DISPLAY LINE .....iouinnennnnnensanssnoaninneasssrassnsassns —90 dBm

4. Press to trigger a sweep. The noise level should be at least 6 dB below the
display line. If it is not, it will be necessary to reduce SPAN and RES BW to reduce the noise
level. If SPAN is reduced, reduce CF STEP to no more than 95% of SPAN.

5. If a residual is suspected, press again. A residual response will persist, but a
noise peak will not. Make a note of the frequency and amplitude of any responses above
the display line.

6. If a response is ma.rgmal venfy the response amplitude as follows:

Press [save]

Press (kR). Place the marker on the peak of the response in question.
Press and MERRERMC
P‘eSS-E]@@@m (TRIG) ‘CONT .

Press (Bw) | B.ES BW AUTG.

Continue to reduce SPAN until a RES BW of 300 Hz is reached. If the response is a
synthesis-related residual, it might disappear as SPAN is reduced. If this is the case,
measure the amplitude with the narrowest span possible and a 300 Hz RES BW.

g. Record the frequency and amplitude of any residual response above the display line.
h. Press RECALL STATE STATE 0.

el L

N

=h

7. Check for residuals up to 2.9 GHz, following steps 4 through 6. To change the center
frequency, press ‘CENTER FREQ, ().
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23. IF INPUT Amplitude Accuracy

23. IF INPUT Amplitude Accuracy

Note This test does not apply to HP 8560A Spectrum Analyzers with Option 002.

¥

Specification

For a signal at the reference level (external mixing mode, REF LVL of 0 dBm, conversion loss
of 30 dB) the power applied to the IF INPUT shall be —30 dBm +1.5 dB.

Related Adjustment
External Mixer Amplitude Adjustment

Description

The user-loaded conversion losses for K-band are recorded and reset to 30 dB. A 310.7 MHz
signal is applied to the IF INPUT. The power level of the source is adjusted for a signal at the
reference level. The power applied to the spectrum analyzer is measured with a power meter
and the measured power is compared to the specification. The previously recorded conversion
losses are reentered,

BNC CABLE
SYNTHES | ZED SPECTRUM
SWEEPER &ESSEESYW ANALYZER |8

B gooea
2 coosa

-9 =0 gpog L
e i ] O oo goog l
DoSa O oo =2s O
oS a

F — 9= Ogooa
oood jotdds 00 a5 gopog |

O O O poo wonpoa

IF
ENPUT POWER SENSOR

—

SMA CABLE ADAPTER

ADAPTER

MEASUR NG RECE I VER
= S

[o:: e— -

sooog 2 npoop O
noame 0100000 o oong SENSOR /

o o = ooon =
a 0 ooopoo © 8000 Ol
RF
POWER

ATTENUATOR

Figure 3-24. IF Input Amplitude Test Setup
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23. IF INPUT Amplitude Accuracy

Equipment
Synthesized Sweeper ................. D ER . o PR SRR HP 8340A/B
Measuring Receiver ... ..ciuiilosiiiieioneeasnssasseasonennenss HP 8902A
Power Sensor . ...... e, HP 8484A
50 MHz Reference Attenuator .. ........vouieeitiniieinnsionnnenns HP 11708A

(supplied with HP 8484A)

Adapters
Type N (£) t0 SMA (£) oo ooiinie it iai e i e 1250-1772
APC 3.5 (£) 10 APC 3.5 (£) vttt eaieeiiean e 5061-5311
Cables
BNGC, 122 cm (4810D.) ......qmas« comenepme. « « - « cqmmm - - w0l « « SIHE HP 10503A
SMA, 6lem (240n.)  .oviiriiiviniiiiii i, v SR o SR 8120-1578

Procedure

1. Connect the equipment as shown in Figure 3-24. The spectrum analyzer provides the

10.

11.

12.

© 0 N &, o N

frequency reference for the HP 8340A/B.
On the spectrum a,na.lyzer Dress (PRESET) (AMPLITUDE) | LOG dB/DIV 1 (aB] . (MKR). Then

press ER (SPAN) (A ZERO SPAN (AUX CTRL) EXTERNA

.&HPT GQRREQT CH]F LE!SS vs FRE&

Note the conversion loss displayed in the active function block. Use (&} and (¥) to step
through the conversion losses for the other frequencies. If all conversion losses are 30.0 dB
proceed to step 9.

Press GJW LHSS VS FREQ-.
. Record the 18 GHz conversion loss in Table 3-35.
. Enter a conversion loss of 30 dB.

. Press (a).

Repeat steps 5 through 7 for the remaining frequencies listed in Table 3-35.

On the HP 8340A/B, press (INSTR PRESET). Set the controls as follows:

O e e e e e 310.7 MHz
POWER LEVEL ..ottt vt eea e —30 dBm

Zero and calibrate the HP 8902A /I[P 8484A combination in Log mode. Enter the power
sensor’s 50 MHz calibration factor into the HP 8902A.

On the HP 8340A/B, adjust the power level until the marker amplitude reads 0 dBm
+0.05 dB.

Disconnect the SMA cable from the spectrum analyzer IF INPUT, and connect the cable,
through an adapter, to the power sensor.
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23. IF INPUT Amplitude Accuracy

13. Read the power displayed on the HP 8902A.

IF INPUT Amplitude: _____ dBm

Noate The follolwing steps should be performed only if it was necessary to change the
i conversion loss values found in step 5.

14. On the spectrum analyzer, press iCNV LﬂSSVS FREQ
15. Enter the conversion loss at 18 GHz, as recorded in Table 3-35.

16. Press (a).
17. Repeat steps 15 and 16 for the remaining frequencies listed in Table 3-35.

Table 3-35. IF Input Amplitude Accuracy

Frequency | Conversion Loss
(GHz) (dB)

18
20
22
24
26
27
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24. Tracking Generator Level Flatness

Specification
Flatness: <22.0 dB referenced to 300 MHz

Related Adjustment

There is no related adjustment for this performance test.

Description

The tracking generator RF QUT 50(! is connected to the spectrum analyzer INPUT 5042.
Tracking is adjusted at 300 MHz for a maximum signal level. A calibrated power sensor is
then connected to the tracking generator output to measure the power level at 300 MHz. The
measuring receiver is set to ratio mode so that future power level readings are dB relative to
the power level at 300 MHz,

The tracking generator is stepped to several frequencies throughout its range. The cutput
power difference relative to the power level at 300 MHz is measured at each frequency and

recorded.
MEASURING RECE IVER SPECTRUM ANALYZER
ke .
o : N -
soaas 099000 £ 2888 O || seNsoR
B B 2 oooo
o 0 Q woopop aoooo O
a4 -—
POWER SENSOR TYPE N CABLE
Figure 3-25. Tracking Generator Level Fiatness Test Setup
Equipment
Measuring Recelver ........cciviiiiiiiiiiiiiiiiiiiriieneinonenas HP 8902A
Power Sensor . ... @@iilic. . cidenles e J@a oo u s iR o . . RS 2T HP 8482A
Cable
Type N, 62 cm (24 in.) s ssdmies v oo 6@l « o « e 250 FEEeww00E HP 11500B/C
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24. Tracking Generator Level Flatness

Procedure

1.

10.

11.
12.

13.

14,

Connect the Type N cable between the spectrum analyzer’s RF OUT 50Q and INPUT
505} connectors. See Figure 3-25.

. Press on the spectrum analyzer and set the controls as follows:

CENTER FREQ . .ovtiiintiiieeiinnneeenataasnnaaeeenennesns
CEFSTEP ........uip: come o« obaraie o v oo o S50 o A o <50 o « o o J 350
SPAN ..o, v e, - . BRI, 0o SR S . e e L EL L, YEAR .

On the spectrum analyzer, press (MKR) (AUX CTRL) and ‘IRACKIHG GENF
SRE PRR ON 5 (ZEm).

+ On the spectrum analyzer, press HORE 1 OF 3 TRACKING PEAK. Wait for the PEAKING

message to disappear.

- Zero and calibrate the measuring receiver and power sensor combination in log mode

(for power level readouts in dBm). Enter the power sensor’s 300 MHz cal factor into the
measuring receiver,

. Remove the Type N cable from the RF OUT 50 and connect the power sensor to the RF

QUT 509.
On the spectrum analyzer, press HRE 2 OF 3 KEIRE 3 OF 8 0 (¢8m) and (sGL_swe).

Press RATIO on the measuring receiver. The measuring receiver will now readout power
levels relative to the power level at 300 MHz.

Set the spectrum analyzer center frequency to 300 kHz. Press (SL swP).

Enter the appropriate power sensor cal factor into the measuring receiver as indicated in
Table 3-36.

Record the power level displayed on the measuring receiver as the Flatness in Table 3-36.

Repeat steps 9 through 11 above to measure the flatness at each center frequency setting
listed in Table 3-36. If desired, use (4] to tune to center frequencies above 100 MHz.

Record the most positive Flatness reading in Table 3-36 as the maximum flatness. .

Maximum Flatness: _____ dB

Record the most negative Flatness reading in Table 3-36 as the minimum flatness.

Minimum Flatness: __. dB
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24, Tracking Generator Level Flatness

Table 3-36. Flatness Relative to 300 MHz

Center Flatness CAL Factor Measurement
Frequency (dB) Frequency (MH3) | Uncertainty (dB)
300 kHz 0.3 +0.28/-0.28
500 kHz 0.3 +0.28/-0.28
1 MHz 1.0 +0.28/-0.28
2 MHz 3.0 +0.28/-0.28
5 MHz 3.0 +0.28/~0.28
10 MHz 10 +0.24/-0.24
) 20 MHz 30 +0.24/-0.24
50 MHz 50 +0.24/-0.24
130 MHz 100 +0.24/-0.24
200 MHz 300 +0.24/-0.24
300 MHz 300 +0.24/-0.24
400 MHz 300 +0.24/-0.24
500 MHz 300 +0.24/-0.24
600 MHz 300 +0.24/-0.24
700 MHz 1000 +0.24/-0.24
800 MHz 1000 +0.24/-0.24
900 MHz 1000 +0.24/-0.24
1000 MHz 1000 +0.24/-0.24
1100 MHz 1000 +0.24/-0.24
1200 MHz 1000 +0.24/-0.24
1300 MHz 1000 +0.24/-0.24
1400 MHz 1000 +0.24/-0.24
1500 MHz 2000 +0.24/-0.24
1600 MHz 2000 +0.24/—0.24
1700 MHz 2000 +0.24/-0.24
1800 MHz 2000 +0.24/-0.24
1900 MHz 2000 +0.24/-0.24
2000 MHz 2000 +0.41/-0.41
2100 MHz 2000 +0.41/-0.41
2200 MHz 2000 +0.41/~0.41
2300 MHz 2000 +0.41/-0.41
2400 MHz 2000 +0.41/-0.41
2500 MHz 3000 +0.41/-0.41
2600 MHz 3000 +0.41/-0.41
2700 MHz 3000 +0.41/-0.41
2800 MHz 3000 +0.41/-0.41
2900 MHz 3000 +0.41/-0.41
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25. Absolute Amplitude and Vernier Accuracy

25. Absolute Amplitude and Vernier Accuracy

Specification
Absolute Amplitude Accuracy: <+0.75 dB (0 dBm setting at 300 MHz)

Vernier Accuracy: <+0.20 dB/dB, <40.5 dB max. (referenced to 0 dBm setting at 300
MHz)

Related Adjustment
Tracking Generator Power Level Adjustments

Description

The tracking generator RF OUT 5012 is connected to the spectrum analyzer INPUT 5012.
Tracking is adjusted at 300 MHz for a maximum signal level. A calibrated power sensor is
then conmnected to the tracking generator output to measure the power level at 300 MHz.

The measuring receiver is set to ratio mode so that future power level readings are in dB
relative to the power level at 300 MHz. The output power level setting is decreased in 1 dB
steps and the power level is measured at each step. The difference between the ideal and
actual power levels is calculated at each step. The step-to-step error is calculated as well.

MEASUR ING RECE|VER SPECTRUM ANALYZER
_—__a G-

a:: [ °

g@ent goonoo 5 0994 g_ SENSOR

0o 2 opoo
0 Q0 O ooopom odO0og
R ————

POWER SENSOR

TYPE N CABLE

Figure 3-26. Absolute Amplitude and Vernier Accuracy Test Setup

Equipment
Measuring Receiver HP 8902A
Power Sensor HP 8482A
Cable
Type N, 62 cm (24 in.) HP 11500B/C
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25. Absolute Amplitude and Vernier Accuracy

Procedure

i

10.

11.

12.

13.

14.

. On the spectrum analyzer, press (MKR) (AUX CTRL) and TR

Connect the Type N cable between the spectrum analyzer’s RF OUT 5052 and INPUT
508 connectors. See Figure 3-26.

. Press on the spectrum analyzer and set the controls as follows:
CENTER FREQ ...ttt teoneeiiitinaiananncnnnnsons 300 MHz
o 1 0 Hz

AK:. Wait for the PEAKING
message to disappear.

. Zero and calibrate the measuring receiver and power sensor combination in log mode

(for power level readouts in dBm). Enter the power sensor’s 300 MHz cal factor into the
Ineasuring receiver.

. Remove the Type N cable from the RF OUT 501 and connect the power sensor to the RF

OUT 504.
On the spectrum analyzer, press HEIP.E 2 HF 3 KER’E 3 3F3 0 (dBm) and (SGL swpP).

. Record the power level displayed on the measuring receiver as the absolute amplitude

accuracy:

Absolute Amplitude Accuracy: . dB
(Measurement Uncertainty: <+0.25/—0.26 dB)

. Press RATIO on the measuring receiver to make power level readouts relative to the

power level just measured at the 0 dBm output power level setting.

Set the displayed TRK GEN RF POWER to the settings indicated in Table 3-37. Record the
power level displayed on the measuring receiver for each of the settings.

Calculate the absolute vernier accuracy by subtracting the tracking generator RF power
setting from the measured power level for each tracking generator RF power setting listed
in Table 3-37.

Absolute Vernier Accuracy = Measured Power Level — TRK GEN RF POWER

Record the absolute vernier accuracy for the +1 dBm TRK GEN RF POWER setting as
the corresponding step-to-step accuracy.

Calculate the step-to-step accuracy for the —1 dBm to —10 dBm TRK GEN RF POWER
settings by subtracting the previous absolute vernier accuracy from the current absolute
vernier accuracy.

Locate the most positive and most negative absolute vernier accuracy values in Table 3-37
and record them below:

Positive Absolute Vernier Accuracy:_______ dB
Negative Absolute Vernier Accuracy:____._ dB
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25. Absolute Amplitude and Vernier Accuracy

15. Locate the most positive and most negative step-to-step accuracy values in Table 3-37 and
record them below:

Positive Step-to-Step Accuracy:
Negative Step-to-Step Accuracy:

Table 3-37. Vernier Accuracy

dB
dB

TRK GEN Measured Absolute Step-to-Step | Measurement
RF POWER | Power Level | Vernier Accuracy | Accuracy TUneertainty
{dBm) (dB) (dB) {dB) {dB)
0 0 (Ref.) 0 (Retf.) 0 (Ref.) 0
+1 +0.033
0 0 (Ref.) 0 (Ref.) 0 (Ref.) 0
-1 +0.033
-2 +0.033
-3 +0.033
—4 4-0.033
—B +0.033
—6 : +0.032
-7 +0.033
-8 +0.033
-9 +0.033
-10 +0.033
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26. Maximum Leveled Output Power

Specification
Maximum Leveled Output Power: >+1 dBm

Related Adjustment

Tracking Generator Power Level Adjustments

Description

The tracking generator RF QUT 502 is connected to the spectrum analyzer INPUT 5080.
Tracking is adjusted at 300 MHz for a maximum signal level.

The tracking generator is stepped to several frequencies throughout its range. At each
frequency, the power level is increased until the output goes unleveled or until a setting of
+2.8 dBm is reached. If the output has gone unleveled, the power is decreased just enough to
make the output leveled again. The power level setting is recorded.

SPECTRUM ANALYZER

aoomo

o O cooca

= Sooooaa

| E eEoaoa
| o 0O
r O:n:u: =)

aooa o

Q@O0 ®P 00 oo o

TYPE N CABLE

Figure 3-27. Maximum Leveled Output Power Test Setup

INPUT 50

500
TERMINATION

og- - -

Equipment

500 Termination ........... (BT » BRSO S HP 908A

Cable

Type N, 62 cm (24 10.) ottt eeeieieae e HP 11500B/C &;pad;
Procedure

1. Connect the Type N cable between the spectrum analyzer’s RF QUT 500 and INPUT
508} connectors. See Figure 3-27.

2. Press on the spectrum analyzer and set the controls as follows:

CENTER FREQ ... ittt et et i iennennn 300 MHz
8 0 Hz

3. On the spectrum analyzer, press (MKR) (Aux CTRL) and ‘TRACKING GENRATOR . Press
SRC PR OX 5 (S2Bn).

3-110 Performance Tests

www.valuetronics.com



10.
11.
12.
13.

+ On the spectrum analyzer, press HEIRE 1 OF 3,

26. Maximum Leveled Output Power

CKING PEAK. Wait for the PEAKING

message to disappear.

Remove the Type N cable from the RF QUT 509 and connect the 50§ termination to the
RF OUT 5042, See Figure 3-27.

. Set the spectrum analyzer center frequency to 300 kHz, press (SGL swp).

TRACKING GENRATOR . Use the knob to increase the TRK GEN RF POWER
setting until either the ERR 900 TG UNLVL message is displayed or the TRK GEN RF POWER
setting reaches +2.8 dBm (the maximum power level setting).

If the ERR 900 TG UNLVL message is displayed, reduce the power level in 0.1 dB increments
until it disappears.

Record the TRK GEN RF POWER value in Table 3-38 as the maximum leveled output power.
Set the TRK GEN RF POWER to 0 dBm.
Repeat steps 8 through 11 above for the remaining frequencies listed in Table 3-38.

Record below the lowest power level recorded in Table 3-38 under maximum leveled
output power:

Maximum Leveled Output Power (min.}: ___ dB

Table 3-38. Maximum Leveled Output Power

Center |Maximum Leveled
Frequency| Output Power
(dBm)

300 kHz

5 MHz
50 MHz
100 MHz
300 MHz
500 MIiz
1200 MHz
1500 MHz
2000 MHz
2500 MHz | ____
12000MHz! !
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27. Power Sweep Range

Specification
Range: >+10 dB

Related Adjustment

Tracking Generator Power Level Adjustments

Description

The tracking generator RF OUT 509 is connected to the spectrum analyzer INPUT 508
through a power splitter. The tracking generator is adjusted at 300 MHz for a maximum
signal level. A measuring receiver is connected to the other output of the power splitter. The
tracking generator is set to do a power sweep from —10 dBm to +1 dBm.

The markers are used to measure the displayed amplitude at the beginning and end of the
sweep. The power sweep is then turned off and the tracking generator power level is adjusted
to bring the displayed amplitude equal to the amplitude level at the start of the sweep. This
power level is measured on the measuring receiver and recorded. The tracking generator
power level is adjusted to bring the displayed amplitude equal to the amplitude level at the
end of the sweep. This power level is measured and recorded. The difference between the two
measured power levels is calculated and recorded.

SPECTRUM ANALYZER MEASURING RECE |VER
il S~
IR T o SSS5 G o; ;I a
I = 25328 - o
i il = - . :nnunu (ooooo z gggg 8 SENSCi
S9o0e &P g ——F o 0 0 ooopop aaaoo (O

“— -—
| NPUT
10 34]

ADAPTER

RF
ouT
500

TYPE N
CABLE

POWER
SENSOR

/
POWER SPLITTER
Figure 3-28. Power Sweep Range Test Setup
Equipment
Measuring Recelver ......ccvieiiiiiiniiiiieinsennconnecsannns .... HP 8%02A
Power SensoT arawrair. - « « s%0wamh « o o NG « o 0 DESTEEETE 0 0 0 o SUE « o §20d HP 8482A
Power Splitter ................ PRI AP~ TR < Ty S0 HP 11667A
Adapter
Type N (m) to Type N (M) comaimsmsinss » w5 » swwinns <drenainie s ysa 1250-1475
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27. Power Sweep Range

Cable
Type N,62 cm (24in.) ............. O Oy o R S e 2o HP 11500B/C

Procedure

1. Connect the equipment as shown in Figure 3-28. Do not connect the power sensor to the
power splitter at this time.

2. Press on the spectrum analyzer and set the controls as follows:

CENTER FREQ +..uviitinnee et e et e et eaeeaans
SPAN .ttt

3. On the spectrum analyzer, press (MKR) (AUX CTRL) and TRACKIEG
SRC PR ON 5

4. On the spectrum analyzer, press MORE 1 ﬁFS, TRILCKING PELK Wait for the PEAKING
message to disappear.

5. Zero and calibrate the measuring receiver and power sensor combination in log mode
(for power level readouts in dBm). Enter the power sensor’s 300 MHz cal factor into
the measuring receiver. Connect the power sensor to the power splitter as shown in
Figure 3-28.

6. On the spectrum analyzer, press MERE 2 BF ..ﬂELE 3 OF 3 10 (=dBm) - 'HBB.E 1 ﬂF 3
EMHRE_Q OF 3, then press PWR SHP G‘N 11 (dB). Press (AMPLITUDE] m LﬂG dBfﬂIV 2 (aB) .
REF LVE: Adjust the reference level to bring the peak of the dlspla.yed ramp (along the
nghtmost graticule) one division below the reference level.

7. Press (MkR). Use the knob to place the marker at the leftmost graticule line. The marker
should read 0 5. Press MARKER DELTA .

8. Press (AUX CTRL) TRACKING GENRATOR' MORE 1 OF 3. MORE 2 OF 3, then PWR SWP GFF.
The A MKR should read 0 dB

0.1 dB. If not press HE}RES EIFS and adjust the power level until the marker reads 0
dB 0.1 dB.

9. Record the power level displayed on the measuring receiver.

Start Power Level: ____ dBm

10. Press TRACKING GENRATOR MORE 1 OF 3 MORE 2 OF 3 and PWR SWP ON.

11. Press (MKR) : MARKER NURHAL Use the knob to place the marker at the rightmost graticule
line. The marker should read 50 msec. Press MRKER DELTA

12. Press (AUX CTRD) TRACKING GENRATOR MORE 1 OF 3 MORE 2 OF 3' PWR SWP OFF, then
’HBRE 8 OF 3. Adjust the power level until the A MKR reads 0 dB +0.1 dB.

13. Record the power level displayed on the measuring receiver.

Stop Power Level: ____ dBm
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27. Power Sweep Range

14. Subtract the start power level (from step 9) from the stop power level (step 13) and
record the result as the power sweep range.

Power Sweep Range: __ dB
(Measurement Uncertainty: +0.05 dB)
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28. RF-Power-Off Residuals

28. RF-Power-Off Residuals

Specification
Residunals: <—78 dBm

Related Adjustment

There is no related adjustment for this performance test.

Description

The tracking generator RF OUT 5012 is connected to the spectrum analyzer INPUT 502.
Tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator output is
then connected to the input of an HP 8566A/B Spectrum Analyzer and the tracking generator
is‘turned off. Several sweeps are taken on the HP 8566A /B over different frequency spans and
the highest displayed residual is measured in each span. The amplitude of the highest residual
is recorded.

SPECTRUM ANALYZER

SPECTRUM ANALYZER

og

LooOoO0 Oooo oo
toooo Soo oo oo
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[=] ‘s s L
N

CAL RF

ouUT | INPUT

e T T T S —_—
BNC TYPE N CABLE

CABLE

ADAPTER

Figure 3-29. RF-Power-Off Residuals Test Setup

Equipment
Microwave Spectrum Analyzer ............c.c.oiiiniiimeiiniiann. HP 8566A/B
Adapter
Type N(m) to BNC (f) .oivveniniiiiiiiniieiiieiniiiiinnennnnnns 1250-1476
Cables
Type N, 62 cm (241n.) oottt it ceia e HP 11500B/C
BNC, 23 cm (9 in.) sammusmsss. « 55 « oo saiea@uraraias o « « o s 6585 o 0 o o o HP 10502A
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28. RF-Power-0ff Residuals

Procedure

1.

. On the spectrum analyzer, press (MKR) (AUX CTRL) and ‘TR:

- On the HP 8560A Spectrum Analyzer, press HBHEI oF 3.

Connect the Type N cable between the spectrum analyzer’s RF OUT 509 and INPUT
500 connectors. See Figure 3-29.

. Press on the spectrum analyzer and set the controls as follows:

CENTERFREQ ... i i eticnacianannans 300 MHz
3 o ¥ A 0 Hz

/CKING GENRATOR Press

ING PEAK. Wait for the
PEAKING message to disappear.

5. On the HP 8560A , press MORE 2 OF 3 MORE 3 OF 3. SRC PWR OFF (FREQUENCY) 300
) =)
Note It is only necessary to perform step 6 if more than 2 hours have elapsed since
front-panel calibration of the HP 8566A /B Spectrum Analyzer has been
i performed.

6.

After the HP 8566A/B has warmed up for at least 30 minutes, perform a front-panel
calibration as follows:

a. Connect a BNC cable between the CAL QUTPUT and RF INPUT.

b. Press INSTR PRESET, 8. Adjust AMPTD CAL for a marker
amplitude reading of —10 dBm.

c. Press 9. Adjust FREQ ZERO for a maximum amplitude response.
d. Press (SHIFT) (FREQUENCY SPAN) to start the 30 second internal error correction routine.

. Connect the Type N cable from the tracking generator RF OUT 50(} to the HP 8566A/B

RF INPUT. See Figure 3-29.

8. Set the HP 8566A/B REFERENCE LEVEL to —20 dBm.

10.
11.

. Set the HP 8566A/B START FREQUENCY, STOP FREQUENCY, and RES BW as

indicated in the first row of Table 3-39.
Press and wait for the sweep to finish. Press (PEAK SEARCH).

If the marker is on a suspected residual response, as opposed to a noise peak, press
SINGLE ) again and wait for the sweep to finish. A residual response persists on successive
sweeps, but a noise peak does not.

Note If the HP 8566A/B marker frequency is greater than or equal to 2.5 GHz,

press and wait for the PEAKING message to disappear before

# recording the marker amplitude.

12.

13.

Record the marker amplitude and frequency reading in Table 3-39 as the residual
amplitude and frequency.

Repeat steps 9 through 12 for the remaining HP 8566A/B START FREQUENCY, STOP
FREQUENCY, and RES BW settings in Table 3-39.

3-116 Performance Tests

www.valuetronics.com



28. RF-Power-Off Residuals

14. Locate the residual response in Table 3-39 with the highest amplitude. Record the
amplitude and frequency of this residual below:

Residual Response Amplitude:
Residual Response Frequency:

dBm
MHz

Table 3-39. RF-Power-Off Residual Responses

HP 8566A /B Seitings Residual Response Measurement
. Uncertainty
(dB)
Start Stop RES BW| Amplitude Frequency

Frequency | Frequency {dBm) (MHz)
300 kHz 1 MHz 3 kHz +1.33/-1.56
1MHz | 100 MHz | 10 kHz +1.33/-1.56
100 MHz | 500 MHz | 10 kHz +1.33/-1.56
500 MHz | 1000 MHz{ 10 kHz +1.33/-1.56
1000 MHz | 1500 MHz | 10 kHz +1.33/-1.56
1500 MHz | 2000 MHz | 10 kHz +1.33/-1.56
2000 MHz | 2500 MHz | 10 kHz +1.33/~1.56
2500 MHz | 2900 MHz | 10 kHz +2.02/-2.50
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29. Harmonic Spurious Outputs

Specification

Harmonic Spurious Responses: <—25 dBc

Related Adjustment

There is no related adjustment for this performance test.

Description

The tracking generator RF OUT 50§2 is connected to the spectrum analyzer INPUT 502.
Tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator output is
then connected to the input of an HP 8566A/B Spectrum Analyzer. The tracking generator is
tuned to several frequencies and the amplitude of the second and third harmonics relative to
the fundamental are measured at each frequency.

SPECTRUM ANALYZER
B,

Bl 022 ooooe SPECTRUM ANALYZER
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2h - ddh comdd
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Mooos ood 00 3 oaa

~— O

ouT INPUT uT 50q
3040

e e e —— —_—
TYPE N CABLE

ADAPTER

Figure 3-30. Harmonic Spurious Outputs Test Setup

Equipment
Microwave Spectrum Analyzer ....... ... .c..0iiiiiiiiiiiiiiaiaa HP 8566A/B
Adapter
Type N(m) to BNC (f) .ooeenniiii e 1250-1476
Cables
Type N, 62 cm (2400.) oo vvviiee ot ... HP 11500B/C
BNGC,23 em (90m.) .ot oo HP 10502A
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29. Harmonic Spurious Outputs

Procedure

1. Connect the Type N cable between the spectrum analyzer’s RF OUT 50 and INPUT
50€) connectors. See Figure 3-30.

2. Press on the spectrum analyzer and set the controls as follows:

CENTERFREQ .. .ottt iiiiiiiiiati et iennanannns 300 MHz
3 o 0 Hz

3. On the spectrum analyzer, press (MKR) (AUX CTRL) and TRkﬂKING&EHMTER . Press
SRC_ ¥R 0N, 5 (i),

4. On the HP 8560A Spectrum Analyzer, press HBBE 4t oF 8, TB.&ﬂKINGPEI&K Wait for
the PEAKING message to disappear.

5. On the HP 8560A , press MRE 2 OF 3 MORE 3 OF 3’ 1 (Td6m) (FREQUENCY) 300 (i)

Coswe).

Note It is only necessary to perform step 6 if more than 2 hours have elapsed since
front-panel calibration of the HP 8566A /B Spectrum Analyzer has been
# performed.

6. After the HP 8566A/B has warmed up for at least 30 minutes, perform a front-panel
calibration as follows:

a. Connect a BNC cable between the CAL QUTPUT and RF INPUT.
b. Press INSTR PRESET, 8. Adjust AMPTD CAL for a marker
amplitude reading of —10 dBm.

c. Press 9. Adjust FREQ ZERO for a maximum amplitude response.
d. Press (FREQUENCY SPAN) to start the 30 second internal error correction routine.

7. Connect the Type N cable from the tracking generator RF OUT 508 to the HP 8566A/B
RF INPUT. See Figure 3-30.

8. Set the HP 8566A /B controls as follows:

CENTER FREQUENCY ...t iiiiiitiiiiacneneeinnnn 300 kHz
SPAN o LERE B R s KRR o AR - o o e o PSS 100 kHz
REFERENCE LEVEL i o5 vid o e 0 o 0 0w iiiti oo o oldeliaia o v oo oo iaiaia +5 dBm
RESBW ... ..., R 30 kHz

9. On the HP 8566A /B, perform the following:

a. Press (PEAK SEARCH) (SIGNAL TRACK) (ON). Wait until the peaked signal peak is centered
on the display.

b. I the marker frequency is less than 2.5 GHz, press (PEAK SEARCH) (MKR/PSTEP sizE) and
MARKER (1a).

c. If the marker frequency is greater than 2.5 GHz, press (PEAK SEARCH) (PRESEL PEAK),
then wait for the PEAKING message to disappear. Press (MKR ») (CF sTEP) and
(MARKER DELTR).

d. Press (CENTER FREQUENCY ] @ to tune to the second harmonic. If the center frequency
is greater than 2 GHz, press (&) (SHIFT) (CONT) (CENTER FREQUENCY) (¥). Press

(PEAK SEARCR). If the center frequency is greater than 2.5 GHz, press (PRESEL PEAK),
wait for the PEAKING message to disappear. Record the marker amplitude reading
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29. Harmonic Spurious Qutputs

in Table 3-40 as the 2nd Harmonic Level for the 300 kHz tracking generator output
frequency.
If the tracking generator output frequency is less than 1 GHz, skip step 9e and
continue with step 9f.
e. Press (CENTER FREQUENCY) () to tune to the third harmonic. If the center frequency
is greater than 2 GHz, press (4) (SHIFT} (CONT) (CENTER FRQUENCY) (Y). Press

(PEAK SEARCH). If the center frequency is greater than 2.5 GHz, press (BRESEL PEAK),
wait for the PEAKING message to disappear. Record the marker amplitude reading

in Table 3-40 as the 3rd Harmonic Level for the 300 kHz tracking generator output
frequency.

f. Press MARKER (MARKERS OFF).

10. Repeat step 8 and 9 for the remaining tracking generator output frequencies listed
in Table 3-40. Note that the HP 8560A center frequency is the same as the tracking
generator output frequency.

11. Locate the most positive 2nd harmonic response level in Table 3-40 and record the value
here:

2nd Harmonic Response Level: ____ dBc
12. Locate the most positive 3rd harmonic response level in Table 3-40 and record the value
here:

3rd Harmonic Response Level: ___ dBec

Table 3-40. Harmonic Spurious Responses

Tracking | 2nd Harmonic | 3rd Harmonic | Measurement
Generator | Response Level | Response Level | Uncertainty
Frequency (dBc) {dBc¢) _(dB)

300 kHz +1.55/~1.80

100 MHz +1.55/-1.80
300 MHz +1.55/—1.80

1GHz | N/A +1.55/—1.80
14GHz | ... N/A +3.45/-4.01
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30. Non-Harmonic Spurious Qutputs

30. Non-Harmonic Spurious Outputs

Specification

Non-Harmonic Spurious Responses:
300 kHz to 2.0 GHz: <~-27 dBc
2.0 GHz to 2.9 GHz: <-23 dBc

Related Adjustment

There is no related adjustment for this performance test,

Description

The tracking generator RF QUT 5012 is connected to the spectrum analyzer INPUT 501).
Tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator output is
then connected to the input of an HP 8566A/B Spectrum Analyzer. The tracking generator is
tuned to several output frequencies.

At each output frequency, several sweeps are taken on the HP 8566A/B over different
frequency spans. The highest displayed spurious response is measured in each span.
Responses at the fundamental of the tracking generator output frequency or their harmonics
are ignored. The amplitude of the highest spurious response is recorded.
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Figure 3-31. Non-Harmonic Spurious Responses Test Setup

Equipment
Microwave Spectrum Analyzer .............ciiiiiiiiviiiniin... HP 8566A/B
Adapter
Type N (m) to BNC (f) s cosmmmensns. . . a o o JARWGEE e « o v v o 4ds0 o ... 1250-1476
Cables
TypeN,62cm (24in.) ..o iiiiiiiiiiininnnns X« o CuG - HP 11500B/C
BNC, 23 cm (9 in.) ............................................. HP 10502A
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30. Non-Harmonic Spurious Outputs

Procedure

1. Connect the Type N cable between the spectrum analyzer’s RF OUT 50Q and INPUT
508} connectors. See Figure 3-31.

2. Press on the spectrum analyzer and set the controls as follows:

CENTER FREQ «..onnnnntetee et e e, 300 MHz
SPAN .+ttt e, 0 Hz

'RACKING GENRATOR. Press

3. On the spectrum analyzer, press (MKR) (AUX CTRL) and °

4. On the HP 8560A Spectrum Analyzer, press MORE 1 OF 3, ‘TR
the PEAKING message to disappear.

5. On the HP 8560A , press MORE 2 OF & MORE 3 OF 3 1 (3gBm) (FREQUENCY) 300 (ihz)

{CKING PEI IE Wait for

(SeL_swe).
Note It is only necessary to perform step 6 if more than 2 hours have elapsed since
front-panel calibration of the HP 8566A /B Spectrum Analyzer has been
i performed.

6. After the HP 8566A/B has warmed up for at least 30 minutes, perform a front-panel
calibration as follows:

a. Connect a BNC cable between the CAL OQOUTPUT and RF INPUT.

b. Press INSTR PRESET, 8. Adjust AMPTD CAL for a marker
amplitude reading of —10 dBm.

c. Press 9. Adjust FREQ ZERO for a maximum amplitude response.

d. Press (SHIFT) (FREQUENCY SPAN) to start the 30 second internal error correction routine.

e. After the correction routine is compieted, press (SHIFT) (START FREQ ) to use the error
correction factors just calculated.

7. Connect the Type N cable from the tracking generator RF OUT 501} to the HP 8566A/B
RF INPUT. See Figure 3-31.

Measure Fundamental Amplitudes
8. Set the HP 8560A center frequency to the fundamental frequéncy listed in Table 3-41.
9. Set the HP 8566A /B controls as follows:

REFERENCE LEVEL ... ................. e, . EEsees . +5 dBm
ATTEN .. iirannaane R e R ORI M S 20 dB

10. Set the HP 8566A /B center frequency to the fundamental frequency listed in Table 3-41.

11. Press on the HP 8566A/B. If the marker frequency is greater than 2.5 GHz,
press (PRESEL PEAK), wait for the PEAKING message to disappear. Press (MKR b REF LVL).

Wait for the sweep to complete.

12. Record the marker amplitude reading in Table 3-41 as the fundamental amplitude.
13. Repeat step 8 through 12 for the remaining fundamental frequencies listed in Table 3-41.
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30. Non-Harmonic Spurious Outputs

Measuring Non-Harmonic Responses
14. On the HP 8560A, set the center frequency to 300 kHz.

15. Set the HP 8566A/B START FREQ, STOP FREQ, and RES BW to the settings
indicated in the first rows of Table 3-41.

16. Press on the HP 8566A/B and wait for the sweep to finish. Press (FEAK SEARCH).
If the marker frequency is greater than 2.5 GHz, on the HP 8566A/B press
and wait for the PEAKING message to disappear.

17. Use the following steps to verify that the marked signal is not the fundamental or a
harmonic of the fundamental:

a. Divide the marker frequency by the fundamental frequency (the HP 8560A center
frequency).

As an example: If the marker frequency = 880 kHz
If the fundamental frequency = 300 kHz
Result: 880 kHz/300 kHz = 2.933

b. Round the result to the nearest whole number.
Following the above example: Round 2.933 to 3
c. Multiply the fundamental frequency by the rounded number.
3 x 300 kHz = 900 kHz
d. Calculate the difference between the marker frequency and the result in step c.

Step c result = 900 kHz
Marker frequency = 880 kHz
The difference = 20 kHz

e. Due to HP 8566A/B-span accuracy uncertainties, the marker frequency may not
equal the actual frequency. Given the marker frequency, verify whether the difference
calculated in step d is within appropriate tolerance:

Marker frequencies < 5 MHz, tolerance = £200 kHz
Marker frequencies < 55 MHz, tolerance = +750 kHz
Marker frequencies > 55 MHz, tolerance = +10 MHz

f. Ignore this response if the difference in step d is within the indicated tolerance;
the signal in question is the fundamental signal (if the number in step b = 1) or a
harmonic of the fundamental (if the number in step b > 1).

18. Verify that the marked signal is a true response and not a random noise peak. Do so

by pressing (SINGLE] to trigger a new sweep, ihen press (PEAK SEARCH). A true response
remains at the same frequency and amplitude for successive sweeps, noise peaks do not.

19. If the marked signal is either the fundamental, a harmonic of the fundamental (refer to
step 17), or a noise peak (refer to step 18), move the marker to the next highest signal by
pressing (SHIFT) then (PEAK SEARCH). Continue with step 17.

Record this difference as the non-harmonic response amplitude for the appropri-
ate HP 8560A center frequency and HP 8566A/B start and stop frequency settings in
Table 3-41.
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30.

20.

21.

22,

23.

24,
25.
26.

27.

Non-Harmonic Spurious Qutputs

If the marked signal is not the fundamental or a harmonic of the fundamental (refer to
step 17) and is a true response (refer to step 18), calculate the difference between the
marked signal amplitude and the fundamental amplitude listed in Table 3-41.

If the fundamental frequency = 300 kHz

And the signal’s fundamental amplitude = +1.2 dBm
If the marker amplitude = —30 dBm

The result = —32 dBc

Record this difference as the non-harmonic response amplitude for the appropriate HP
8560A center frequency and HP 8566A /B start and stop frequency settings in Table 3-42.

Non-Harmonic Amplitude = Marker Amplitude — Fundamental Amplitude

If a true non-harmonic spurious response is not found, record NOISE as the non-harmonic
response amplitude for the appropriate HP 8560A center frequency and HP 8566A/B start
and stop frequency settings in Table 3-42.

Repeat steps 16 through 21 for the remaining HP 8566A/B START FREQ, STOP FREQ
and RES BW settings and HP 8560A center frequency.

Repeat steps 15 through 22 with the HP 8560A center frequency set to 1.5 GHz.
Repeat steps 15 through 22 with the HP 8560A center frequency set to 2.9 GHz.

Locate the most positive non-harmonic response amplitude in Table 3-42 for HP 8566A /B
stop frequency settings <2000 MHz and record the value here:

Non-Harmonic Response Amplitude (<2000 MHz): ____ dBc

Locate the most positive non-harmonic response amplitude for HP 8566A /B start
frequency settings >2000 MHz in Table 3-42 and record the value here:

Non-Harmonic Response Amplitude (>2000 MHz): ___ dBec

Table 3-41. Fundamental Response Amplitudes

Fundamental | Fundamental
Frequency | Amplitude
{dBm)

300 kHz
1.5 GHz
2.9 GHz
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30. Non-Harmonic Spurious Outputs

Table 3-42. Non-Harmonic Spurious Responses

HP 8566A/B Setiings Non-Harmonic Response Amplitude Measurement
(dBc) Uncertainty
(dB)
Start Stop RES at 300 kHsz at 1.5 GHz at 2.9 GHz

Frequency | Frequency | BW Center Freq |Center Frequency | Center Frequency
(MHz) {(MHz)

0.3 5.0 30 kHz +1.55/~-1.80
5.0 55 100 kHz +1.55/~1.80
55 1240 1 MHz +1.55/—1.80
1240 2000 1 MHz +1.55/-1.80
2000 2900 1 MHz +3.48/-4.01
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31. LO Feedthrough Amplitude

Specification
LO Feedthrough: <—16 dBm with output level set to +1 dBm

Related Adjustment

There is no related adjustment for this performance test.

Description

The tracking generator RF OUT 50 is connected to the spectrum analyzer INPUT 501).
Tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator output is
then connected to the input of an HP 8566A /B Spectrum Analyzer. The tracking generator

is tuned to several output frequencies and the LO feedthrough is measured at the frequency
extremes of the LO.
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Figure 3-32. LO Feedthrough Amplitude Test Setup

Equipment
Microwave Spectrum Analyzer .............cciiiiiiiiiiiii,, HP 8566A/B
Adapter
Type N (m) to BNC (f) rsnsic B cmme - « - -+ cassaasdion - « Siaise « e dalaisios 1250-1476
Cables
Type N, 62 ¢ (2431} oo e e e e e e HP 11500B/C
BNC,23em (9in.) ......ovviiviiicniineiiiiinenviiasanevees o, HP 105024
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31. LO Feedthrough Amplitude

Procedure

1. Connect the Type N cable between the spectrum analyzer’s RF OUT 509 and INPUT
5092 connectors. See Figure 3-32.

2. Press on the spectrum analyzer and set the controls as follows:

CENTER FREQ ... ciiiiiiiiiiiiiiiiit e e it icinerenannnns
- o P

3. On the spectrum analyzer, press (MKR) (Aux CTRL) and IRACKINGG IRATOR .
SREC PWR OF 5 (ZdBm). |
4. On the HP 8560A Spectrum Analyzer, press MORE t OF 3 , TRACKING PEAY.
the PEAKING message to disappear.
5. On the HP 8560A , press MORE 2 OF 3 MORE 3 OF 3. 1 (Jdbm) (FREQUENCY) 300 (ifiz)

)
Note It is only necessary to perform step 6 if more than 2 hours have elapsed since
front-panel calibration of the HP 8566A/B Spectrum Analyzer has been
ﬂ performed.

6. After the HP 8566A/B has warmed up for at least 30 minutes, perform a front-panel
calibration as follows:

a. Connect a BNC cable between the CAL OUTPUT and RF INPUT.

b. Press INSTR PRESET, 8. Adjust AMPTD CAL for a marker
amplitude reading of —10 dBm.

¢. Press 9. Adjust FREQ ZERO for a maximum amplitude response.

d. Press (SHIFT) (FREQUENCY SPAN) to start the 30 second internal error correction routine. .

e. After the correction routine is completed, press (SHIFT) (START FREQ ) to use the error
correction factors just calculated.

7. Connect the Type N cable from the tracking generator RF OUT 50 to the HP 8566A/B
RF INPUT. See Figure 3-32.

8. Set the HP 8566A /B controls as follows:

CENTER FREQUENCY . ...vviriiiiiniriiinrenannennann. . 3.911 GHz
SPAN ... i R « -« RS + = e NI R K - - 100 kHz
REFERENCE LEVEL .......iiiiiiinnniiiiniiieneanniin. i e e 0 dBm
RES BW ........c.oooimie. ., oviaaiin - WGlVG, . oL a0 . : % JE 1 kHz

9. On the HP 8566A/B, press (PEAK SEARCH) (SIGNAL TRACK) (ON). Wait for the signal to be
displayed at center screen.

10. On the HP 8566A /B, press {(PEAK SEARCH) (PRESEL PEAK). Wait for the PEAKING message to
disappear.

11. Record the HP 8566A/B marker amplitude reading below:

LO Feedthrough (at 3.911GHz): ___ dBm
(Measurement Uncertainty: +2.02/—2.50 dB)
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31.

12.
13.
14.

15.

16.

LO Feedthrough Ampliitude

Set the HP 8560A center frequency to 2.9 GHz.
Set the HP 8566A /B center frequency to 6.8107 GHz.
On the HP 8566A /B, press (PEAK SEARCH] (SIGNAL TRACK) (ON). Wait for the signal to be

displayed at center screen.

On the HP 8566A /B, press (PEAK SEARCH) (PRESEL PEAK). Wait for the PEAKING message to
disappear.

Record the HP 8566A/B marker amplitude reading below:

LO Feedthrough (at 6.8107 GHz): ___________ dBm
(Measurement Uncertainty: +2.10/~2.67 dB)
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32. Tracking Generator Feedthrough

32. Tracking Generator Feedthrough

Specification

Tracking Generator Feedthrough:

300 kHz to 1 MHz: <—95 dBm

1 MHz to 2.0 GIIz: <-115 dBm

2.0 GHz to 2.9 GHz: <-110 dBm

Related Adjustment

There is no related adjustment for this performance test.

Description

The tracking generator RF OUT 5012 is connected to the spectrum analyzer INPUT 5012.
Tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator output is

then terminated in 50€2 and set for +1 dBm output power
The INPUT 5002 of the spectrum analyzer is terminated as
average noise level is measured at several frequency ranges.

SPECTRUM ANALYZE

500
TERMINATION =20 ~ -

TYPE N CABLE

{NPUT 50 2

(maximum leveled output power).
well. The analyzer’s displayed

S50 0

~ = -{JOTERMINATICN

Figure 3-33. Tracking Generator Feedthrough Test Setup

Equipment

500 Termination .. :yewsvimie. i s o i . oo Gaizis

Adapter
Type N(m)to BNC(f) ...ooviiiiiiiiniaiiian.

Cables

Type N,62cm (24in.) ....oiiniininiviiiinaanannn.
BNC, 23 cm (9 I0.) sumrias « cwwinose « wipasiss o s amacaiiie

www.valuetronics.com

............... HP 908A

............... 1250-1476

.......... HP 11500B/C
............. HP 10502A
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32.

Tracking Generator Feedthrough

Procedure

1.

11.

12,

13.

14,

Connect the Type N cable between the spectrum analyzer’s RF OUT 5092 and INPUT
5052 connectors. See Figure 3-33.

. Press on the spectrum analyzer and set the controls as follows:

CENTER FREQ . .utnniiitni et et e eeee e 300 MHz
P AN ettt 0 Hz

. On the spectrum analyzer, press (MKR) (AUX CTRL) and TRACKING GERMT&R Press

+ On the HP 8560A Spectrum Analyzer, press KﬂREi _ ﬁF 3, TRAC’KIN”E PEEK Wait for

the PEAKING message to disappear.

. Connect the analyzer’s CAL OUTPUT to the INPUT 502, then set the controls as

follows:
BEF LVL s sccnin e 5iaisi e o @580« « e« <G8% s 0 v s o0 e eifibiesoss T —10 dBm
ATTEN | siscsem 5055 . J05S. . 500 < S50 oS . RIS o v o e o Voo S . . .. 0dB
RES BW .. i oo 5 B e 23 e e smmmn s v v e N 300 Hz
VD E O BW ittt et sttt eet e ranasiesanrnenrrnssaeas 1 Hz

. Press HEF LVL ADJ.

Use the knob or step keys to set the REF LEVEL ADJ # value to a marker amplitude reading
of —10.00 dBm 40.17 dB.

Connect one HP 908A 50f) termination to the HP 8560A INPUT 50 connector and
another to the tracking generator’s RF OUT 504.

. Press TRACKING GENRATOR 1 (Tdbm).
10.

Set the spectrum analyzer controls as follows:

CENTER FREQ .....0s. .50 oo igifin e o omisimie « awe + imsisns -5 -2 . 300 kHz
SPAN .. caman oo o - - - 6 NG LGSR R ¢ SR+ B SR o 0 Hz
REF LVL . vawsi ..o e o o ol vl « oo 3 - St ~50 dBm
MARKERS ... i i e e ... OFF
RES BW .. cowe:enos iomn: .- pumsra G « GBS + - USRS 05 - <5 300 Hz
VIDEQ BW . . e i - -« e Lo o o S0R%E S . maleadds 5 . JiE. . 1 Hz

Press and wait for the sweep to finish. Press (MKR), then record the MKR
amplitude reading in Table 3-43 for the tracking generator 300 kHz output frequency.

Repeat step 11 for the remaining tracking generator output frequencies listed in
Table 3-43.

In Table 3-43, locate the most positive noise level amplitude for the 300 kHz to 1 MHz
frequency range. Record this amplitude here:

TG Feedthrough, 300 kHz to 1 MHz: ________ dBm

In Table 3-43, locate the most positive noise level amplitude for the 1 MHz to 2.0 GHz
frequency range. Record this amplitude here:

TG Feedthrough, 1 MHz te 20 GHz: _ dBm
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32. Tracking Generator Feedthrough

15. In Table 3-43, locate the most positive noise level amplitude for the 2.0 GHz to 2.9 GHz
frequency range. Record this amplitude here:

TG Feedthrough, 2.0 GHz to 2.9 GHz:

Table 3-43. Tracking Generator Feedthrough Amplitude

Frequency Range | Tracking Generator | Noise Level | Measurement
Output Frequency | Amplitude | Uncertainty
{dBm) (dB)
300 kHz 300 kHz +1.74/-1.98
to 1 MHz 400 kHz +1.74/-1.98
500 kHz +1.74/-1.98
600 kHz +1.74/-1.98
700 kHz +1.74/-1.98
800 kHz +1.74/-1.98
900 kHz +1.74/-1.98
1 MHz +1.74/~1.98
1.01 MHz +1.74/-1.98
2 MHz +1.74/-1.98
5 MHz +1.74/-1.98
10 MHz +1.74/-1.98
1 MHz 20 MHz +1.74/-1.98
to 2.0 GHz 50 MHz +1.74/-1.98
100 MHz +1.74/-1.98
300 MH:z +1.74/~1.98
500 MHz +1.74/-1.98
700 MHz +1.74/-1.98
900 MHz +1.74/-1.98
1100 MHz +1.74/-1.98
1300 MHz +1.74/-1.98
1500 MHz +1.74/-1.98
1700 MHz +1.74/-1.98
1900 MHz +1.74/-1.98
2000 MHz +1.74/-1.98
2001 MHz +1.74/-1.98
2.0 GHz 2100 MHz +1.74/-1.98
to 2.9 GHz 2300 MHz +1.74/-1.98
2500 MHz +1.74/-1.98
2700 MHz +1.74/-1.98
2800 MHz +1.74/-1.98
2900 MHz +1.74/-1.98

www.valuetronics.com
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33. Frequency Tracking Range

Specification

Tracking Range:
>+5 kHz, referenced to output frequency after TRACKING PEAK executed

Related Adjustment
Tracking Oscillator Range Adjustment

Description

The tracking generator RF OUT 5012 is connected to the spectrum analyzer INPUT 50
through a power splitter. Tracking is adjusted at 300 MHz for a maximum signal level.

The coarse and fine tracking adjustments are set to their maximum values and the frequency
is recorded, then compared with the first frequency measurement. The tracking adjustments
are set to their minimum values and the frequency recorded then compared with the first
frequency measurement.

If the frequency tracking range does not meet the specification, it is necessary to perform
the Tracking Oscillator Range Adjustment. Refer to HP 8560A Spectrum Analyzer Service
Manual.

BNC CABLE

SPECTRUM 1R/00; REF
ANALYZER FREQ STD

s> | FREQUENCY

COUNTER

INPUT 500 MHz-
EEIPUT 50q 26.5 GHz
INPUT
ADAPTER

1 ADAPTER

TYPE N CABLE

POWER SPLITTER
Figure 3-34. Frequency Tracking Range Test Setup
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33. Frequency Tracking Range

Equipment
Frequency Counter .............icuiuuoeiieonnresinnersnnreeannses HP 5343A
Power SPHUTEr ... giiwian v oo oo cagsie siuimse o 50e o 0560 = o o8 SlbRiTSIER e o o HP 11667A
Adapter
Type N (m) t0 Type N (1) oovvuvninin e iitiin e eieeananns, 1250-1745
Cables
Type N, 62 cm (24 in.) (2 required) .. .......................... HP 11500B/C
BNGC, 122 em (48 IM.) vt e et e e e e e e e HP 10503A
Procedure

1.

10.

Connect the equipment as shown in Figure 3-34. The frequency counter provides the
frequency reference for the spectrum analyzer.

. Press on the spectrum analyzer and set the controls as follows:

CENTER FREQ ...ttt ittt

-----------------------------------------------------------

+ On the spectrum analyzer, press TR&EKING PE&K and wait for the PEAKING message to

disappear.

. Set the frequency counter controls as follows:

SAMPLE RATE . ...t e ee e Midrange
10 Hz — 500 MHz/500 MHz - 26.5 GHz SWltch ........ 500 MHz - 26.5 GHz
RESOLUTION ..ttt ittt e e et 1 Hz

- Wait for the counter to gate two or three times, then record the counter reading below as

the peaked frequency:

Peaked Frequency: . MHz

On the spectrum analyzer, press MAN TRK ADJ 255 (Hz). Rotate the knob clockwise until
the FINE TRACK ADJ value reads #255.

. Wait for the counter to gate two or three iimes, then record the counter reading below as

the minimum frequency.

Minimum Frequency: _______ MHz

. On the spectrum analyzer, press MAN TRK ADJ 0 (Hz). Rotate the knob clockwise until the

FINE TRACK ADJ value reads #0.

Wait for the counter to gate two or three times, then record the counter reading below as
the maximum frequency.

Performance Tests 3-133

www.valuetronics.com



33. Frequency Tracking Range

Maximum Frequency: ______ MHz

11. Subtract the minimum frequency from the peaked frequency and record the result as the
negative frequency variation. The variation should be greater than 5 kHz. Perform the
Tracking Oscillator Range Adjustment if the variation is less than 5 kHz.

Negative Frequency Variation: ____ kHz

12. Subtract the maximum frequency from the peaked frequency and record the result as the
positive frequency variation. The variation should be greater than 5 kHz. Perform the
Tracking Oscillator Range Adjustment if the variation is less than 5 kHz.

Positive Frequency Variation: _ kHz
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34. Tracking Generator Frequency Accuracy

34. Tracking Generator Frequency Accuracy

Specification

Frequency Accuracy:
<%{(frequency X frequency reference error) + 5% of SPAN setting + 295 Hz]

Related Adjustment
10 MHz Frequency Reference Adjustment YTO Adjustments

Description

The tracking generator RF OUT 50 is connected to the spectrum analyzer INPUT 509
through a power splitter. Tracking is adjusted at 300 MHz for a maximum signal level. The
other power splitter output is connected to a frequency counter. The displayed counter
frequency is recorded. This process is repeated at several output frequencies.

The effect of the (frequency X frequency reference error) term is eliminated by locking the
spectrum analyzer to the frequency counter’s 10 MHz reference. The 5% of SPAN setting
term is also eliminated by setting the SPAN to zero. These terms may be eliminated for
the purpose of this test since these are measured in the 10 MHz Reference Accuracy and
Frequency Span Accuracy tests.

The remaining term is a function of the tracking adjustment and cannot be eliminated. It is
the effect of this term which is verified in this test.

BNC CABLE

SPEGCTRUM A0 REF

ANALYZER

FREQ 270 | FREQUENCY
COUNTER

aoosa
H = aosas= |

ooca g
caos O

Qoo 0O
coeo?uumqn =]

MHz—
R ROUT g’”c‘,ZUT 2805
ADAPTER —
ADAPTER

TYPE N CABLE

POWER SPLITTER

Figure 3-35. Tracking Generator Frequency Accuracy Test Setup
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34. Tracking Generator Frequency Accuracy

Equipment
Frequency Counter ............... e e eiiiaaiaas HP 5343A
Power Splitter .......upssemues « cesmon « sugsvssvis i c.-evv . HP 11667A
Adapters
Type N(m)toType N(m) «..oovininenoiiiiiiiiiiienannnnannans, 1250-1475
Type N (f) to APC 3.5 (£} . .vvvvt . camme. - - - - cmmmasinies -  mistel » BEWH- -8 1250-1745
Cables
Type N, 62 cm (24 in.) (2 required) ... ... .. .. iiiviiiiiinnn., HP 11500B/C pad;
BNGC, 122 em (48 i0.) soureres « v comininarmaisnmic « « = « wio.0 <0655 » + Wini6le « Eite @i aars HP 10503A pad;
Procedure

1. Connect the equipment as shown in Figure 3-35.
2. Press on the spectrum analyzer and set the controls as follows:

CENTER FREQ ...ttt iae e et reaennnes 500 MHz
Y o W e 0 Hz

3. On the spectrum analyzer, press (MKR) (AUX CTRL) REAR PANEL IQ Mz II to
pla.ce the spectrum a,nalyzer in external frequency reference mode. Press P‘REY
TRACKING GENRATOR SRE PWR ON' 0 (dBm) MORE 1 OF 3.

4. On the spectrum analyzer, press TB.AQKINGPEAK and wait for the PEAKING message to

disappear.
5. Set the frequency counter controls as follows:
SAMPLE RATE ... it ettt et Midrange
10 Hz — 500 MHz/500 MHz — 26.5 GHz Sw1tch ......... 500 MHz — 26.5 GHz
RESOLUTION ........... - P 1 Hz

6. Wait for the counter to gate two or three times, then record the counter reading in
Table 3-44 for the 500 MHz center frequency setting.

7. Repeat steps 4 through 6 for the remaining center frequency settings in Table 3-44.

8. Subtract the center frequency value from the measured frequency for each center frequency
setting in Table 3-44 and record the result as the frequency error.

9. Locate in Table 3-44 the greatest frequency error, treating negative frequency errors as if
they were positive. for example, if the frequency errors are —240, +110, —80, and 4142 Hz,
the greatest frequency error would be —240 Hz. Record the greatest frequency error below:

Frequency Error: .. Hz
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34. Tracking Generator Frequency Accuracy

Table 3-44. Frequency Accuracy

CENTER FREQ| Measured Frequency | Measurement
Setting Frequency Error Uncertainty
(MHz) - {MHz) (Hz) {Hz)

500 +1.0
1000 +1.0
1500 £1.0
2000 +1.0
2500 ' +1.0
2900 +1.0
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Performance Test Records

Table 3-45. Performance Test Record (1 of 11)

Hewlett-Packard Company
Address: Report No.

Date
(e.g. 10 SEP 1989)

Model HP 8560A
Serial No.
Options

Firmware Revision

Customer Tested by
Ambient temperature °C Relative humidity %
Power mains line frequency Hz (nominal}

Test Equipment Used

Description Model No. Trace No. Cal Due Date

Microwave Spectrum Analyzer

(8560A Opt. 002 only)
Synthesized Sweeper #1

Synthesized Sweeper #2

Synthesized Signal Generator

Synthesized Level Generator

AM/FM Signal Generator

Measuring Receiver

Power Meter

RF Power Sensor

Low-Power Power Sensor
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Performance Test Records

Performance Test Record (2 of 11)

Test Equipment Used
Description

Pulse/Function Generator

Frequency Counter
(8560A Opt 003 only)

‘Ampliﬁer

Frequency Standard
(8560A Opt 003 only)
Power Splitter

12 MHz Low Pass Filter
4.4 GHz Low Pass Filter
50 MHz Low Pass Filter
500 Termination

2(t dB Fixed Attenuator
10 dB Fixed Attenuator
10 dB Step Attenuator
1 dB Step Attenuator

Notes/Comments

Microwave Frequency Counter

Universal Frequency Counter

Model No. Trace No. ‘Cal Due Date

www.valuetronics.com
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Performance Test Records

Performance Test Record (3 of 11)

Hewlett-Packard Company

Model HP 8560A Report No.
Serial No. Date
Test Test Description Resuls Measurement
No. Minimum Measured | Maximuom Uncertainty
1 |10 MHz Reference Qutput Accuracy |299.998800 MHz 300.0012 MHz | £300 Hz
2 |10 MHz Reference Output Accuracy ’
(Opt. 003)
5 minute warmup -1x10~7 +1x10~7 +5.10710
15 minute warmup -1 x10—% +1 x 1078 |+5.101°
3 | Calibrator Amplitude Accuracy
—9.7 dBm —10.3 dBm  [+0.19 dB
4 |Displayed Average Noise Level ‘
50 Hz —~60 dBm +1.74/-1.98 dB
100 Hz —60 dBm +1.74/-1.98 dB
1 kHz —856 dBm +1.74/-1.98 dB
10 kHz —103 dBm +1.74/-1.98 dB
100 kHz —110 dBm +1.74/-1.98 dB
1 MHz to 2.9 GHz —130 dBm +1.74/-1.98 dB |
5 | Resolution Bandwidth Switching and
IF Alignment Uncertainty
2 MHz -0.5dB + 0.5 dB +0.02 dB
1 MHz —0.5 dB +0.5 dB +0.02 dB
100 kHz -0.5dB +0.5 dB +0.02 dB
30 kHz —0.5 dB +0.5 dB +0.02 dB
10 kHz —-0.5dB +0.5 dB +0.02 dB,
3 kHz -0.5 dB +0.5 dB +0.02 dB
1 kHz —0.5dB +0.5 dB +0.02 dB
300 Hz -1.0 4B +1.0 dB +0.02 dB
100 Hz —0.5 dB +0.5 dB +0.02 dB
30 Hz —-0.5dB +0.5 dB +0.02 dB
10 Hz ) —0.5 dB __|+0.5 dB +0.02 dB
6 | Resolution Bandwidth Accuracy
and Selectivity
Resolution Bandwidth Accuracy
2 MHg 1.5 MHz 2.5 MHz +1.5%
1 MHz 750 kHz 1.25 MHz +1.5%
300 kHz 270 kHz 330 kHz +1.5%
100 kHz 90 kHz 110 kHz +1.5%
30 kHz 27 kHz 33 kHz +1.5%
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Performance Test Records

Performance Test Record (4 of 11)

Hewlett-Packard Company

Model HP 8560A Report No.

Serial No. Date

Test Test Description Results Measurement
No. Minimum | Measured [ Maximum| Uncertainty
10 kHz 9 kHz — |11 KkHz +1.5%
3 kHz 27kHz [ [3.3kHz +1.5%
1 kHz 900Hz |_____  {1.1kHz |[+15%
300 Hz 270Hz {______ |330Hsz +1.5%
100 Hz 90 Hz —  |110 Hz +1.5%
30 Hz 27 Hz — |33Hz +1.5%
10 Hz 9 Hz - |11 Hz +1.5%
Resolution Bandwidth Selectivity Ratio

2 MHz _ . |1521 ~2.1/45.1%
1 MHz 1151 -2.1/+5.1%
300 kHz — 151 —2.1/+45.1%
100 kHz — |15 -2.1/+5.1%
30 kHz S— b T3 1 -2.1/+5.1%
10 kHz |52 -2.1/45.1%
3 kHz |11 ~2.1/+5.1%
1 kHz _ 151 —-2.1/45.1%
300 Hz |11 ~2.1/+5.1%

7 |Input Attenuator Accuracy
Cumulative Accuracy at 50 MHz

20 dB ATTEN +82dB | |+11.8d8B [+0.178 dB
30 dB ATTEN +182dB|—.. | +21.8dB |+0.178 dB
40 dB ATTEN +282dB| _______ |+31.8dB |+0.178 dB
50 dB ATTEN +382dB | |+41.8dB |£0.178 dB
60 dB ATTEN +482dB|____..  |+451.8dB |+0.178 dB
70 dB ATTEN +5682dBf________|+61.8dB [40.178 dB
Incremental Accuracy at 50 MHz

20 dB ATTEN —06dB | |+0.6dB |3+0.178dB
30 dB ATTEN —06dB |______|4+06dB |+0.178 dB
40 dB ATTEN —06dB |_______|+0.6dB |+0.178 dB
50 dB ATTEN —06dB | |+0.6dB |+0.178dB
60 dB ATTEN —06dB [ |+0.6dB |£0.178 dB
70 dB ATTEN —06dB | |4+0.6dB |+0.178dB
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Performance Test Records

Performance Test Record (5 of 11)

Hewlett-Packard Company

Model HP 8560A Report No.
Serial No. Date
Test Test Description Results Measurement
No. Minimum | Measured | Maximum Uncertainty
Cumulative Accuracy at 2.9 GHz
20 dB ATTEN +8.2dB +11.8 dB | £0.23 dB
30 dB ATTEN +18.2 dB +21.8 dB | +0.23 dB
40 dB ATTEN +28.2 dB +31.8dB |£0.23 dB
50 dB ATTEN +38.2 dB +41.8 dB {+0.23 dB
60 dB ATTEN +48.2 dB +51.8 dB | +£0.23 dB
70 dB ATTEN +58.2 dB +61.8 dB |0.24 dB
Incremental Accuracy at 2.9 GHz
20 dB ATTEN —0.6 dB +0.6 dB |+0.23 dB
30 dB ATTEN —0.6 dB +0.6dB |=£0.23 dB
40 dB ATTEN ~0.6 dB +0.6dB |+0.23 dB
50 dB ATTEN —-0.6 dB +06dB |+0.23 dB
60 dB ATTEN -0.6 dB +0.6 dB | +0.23 dB
70 dB ATTEN -06dB |___ +0.6 dB | +0.24 dB
8 |IF Gain Uncertainty
Log IF Gain Uncertainty (10 dB steps)
-10 -1.0dB +1.0dB |[20.035 dB
-20 -1.0dB +1.0dB |30.035 dB
=30 -1.04B +1.0dB |£0.035 dB
—40 -1.04B +1.0dB |[=£0.039 dB
=50 -1.04B +1.0dB |X0.039 dB
~60 -1.0dB +1.0dB |+40.093/-0.095 dB
~70 -1.0dB +1.0dB |+0.093/-0.095 dB
—80 -1.0dB +1.0dB {+0.093/-0.095 dB
Log IF Gain Uncertainty (1 dB steps)
-1 -1.0dB +1.0dB |+0.035dB
-2 -1.0dB +1.0dB | +0.035 dB
-3 -1.0dB +1.0dB |£0.035 dB
—4 —1.0dB +1.0dB |-40.035dB
-5 -1.0dB +1.0dB |+0.035dB
-6 -1.0dB +1.0dB |=+0.035dB
-7 -1.0 dB +1.0 dB | +0.035 dB
-8 ~1.0dB +1.0dB |£0.035dB
-9 —-1.04dB +1.0dB |+0.035 dB
-10 -1.0dB +1.0dB |[0.035 dB
=11 —-1.04dB +1.0dB |=0.035 dB
-12 —1.0 dB ____|+1.0dB |+0.035 dB
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Performance Test Records

Performance Test Record (6 of 11)

Hewlett-Packard Company

Model HP 8560A Report No.
Serial No. Date
Test Test Description Results Measurement
Neo. Minimmm | Measured | Maximum Uncertainty
Linear IF Gain Uncertainty
~10 -1.0dB +1.0dB [+0.038 dB
-20 -1.0dB +1.0dB |[-40.038 dB
-30 -1.0dB +1.0dB |[+0.038 dB
—40 -1.0dB +1.0dB |+0.041 dB
—-50 —-1.0 dB +1.0dB |40.041 dB
—60 -1.0dB +1.0dB | +0.094/—-0.097 dB
-70 -1.0dB +1.0dB | +0.094/~0.097 dB
—80 —-1.0dB +1.0dB [+0.094/—0.097 dB
9 |Scale Fidelity
Linear Scale Fidelity
2 dB from REF LVL —2.33 dB —1.68 dB [=0.033 dB
4 dB from REF LVL —4.42 dB .| —8.60 dB |+0.034 dB
6 dB from REF LVL —6.54 dB —-5.5dB |#£0.037 dB
8 dB from REF LVL —8.68 dB —7.37dB |+£0.041 dB
10 dB from REF LVL ~10.87 dB -9.21dB |+40.046/—0.047 dB
12 dB from REF LVL -13.10 dB —11.02 dB | +0.054/—-0.054 dB
14 dB from REF LVL —15.42 dB —12.78 dB | +0.064/—-0.065 dB
16 dB from REF LVL —17.82dB ~14.49 dB { +0.078/—-0.079 dB
18 dB from REF LVL —20.36 dB —16.14 dB | 4+0.118/-0.12 dB
Maximum Cumulative 10 dB
Log Scale Fidelity, >300 Hz |—1.5 dB +1.5dB [£0.27 dB
Maximum Incremental 10 dB
Log Scale Fidelity, >300 Hz |—0.4 dB 4+0.4dB [x0.27 dB
Maximum Cumulative 10 dB
Log Scale Fidelity, <300 Hz |~ 1.5 dB +1.5dB 1+0.27 dB
Maximum Incremental 10 dB
Log Scale Fidelity, <300 Hz |—-0.4 dB +0.4dB |£0.27 dB
Maximum Cumulative 2 dB
Log Scale Fidelity ~1.5dB +1.5dB |+0.06 dB
Maximum Incremental 2 dB
Log Scale Fidelity —0.4 dB +0.4dB |+0.06 dB
10 |Residual FM 10 Hz +1.3 Hz
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Performance Test Records

Performance Test Record (7 of 11)

Hewlett-Packard Company

Model HP 8560A Report No.
Serial No. Date
Test Test Description Results Measurement
No. Minimum Measured Maximum Uncertainty
11 |Noise Sidebands '
—10 kHz Offset —86 dBc/Hz +1.53 dB
+10 kHz Offset ~86 dBc/Hz +1.53 dB
—30 kHz Offset —100 dBc/Hz +1.53 dB
+30 kHz Offset —100 dBc/Hz +1.53 dB
—100 kHz Offset —110 dB¢/Hz +1.53 dB
+100 kHz Offset ~110 dBe/Hz -+1.53 dB
12 |Image, Multiple, and Qut-of-Range
Responses
Maximum Image or Multiple
Response Amplitude =70 dBc +1.563/
—1.59 dB
Maximum Qut-of-Range
Response Amplitude -70 dBe +1.53/
—1.59 dB
13 [Frequency Readout Accuracy
and Frequency Count Marker
Accuracy
Frequency Readout Accuracy
1 MHz SPAN 1.499942 GHz 1.500058 GHz +1 Hz
10 MHz SPAN 1.49948 GHz 1.50052 GEz +1 Hz
20 MHz SPAN 1.49895 GHz 1.50105 GHz +1 Hz
50 MHz SPAN 1.49745 GHz 1.50255 GHz +1 Hz
100 MHz SPAN 1.4948 GHz 1.5052 GHz +1 Hz
1 GHz SPAN 1.45 GHz 1.55 GHz +1 Hz
Frequency Clount Marker Accuracy | 1.499999949 GHz 1.500000051 GHz |+1 Hz
14 | Pulse Digitization Uncertainty
LOG, 1 MHz RES BW 1.25 dB +0.13 dB
LOG, 2 MHz RES BW 3.04dB +0.30 dB
LINEAR, 1 MHz RES BW 4% +.028 mV
LINEAR, 2 MHz RES BW 12% +.084 mV
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Performance Test Record (8 of 11)

Performance Test Records

Hewlett-Packard Company

Model HP 8560A Report No.
Serial No. Date
Test Test Deseription _ Results Measurement
No. Minimum | Measured | Maximum | Uncertainty
15 |Second Harmeonic Distortion
<10 MHz —60 dBe [+1.31/~1.40 dB
>10 MHz -72dBc |+1.31/-1.40dB
16 |Frequency Response
DC Coupled
Maximum Positive Response +15dB [+0.29/-0.31 dB
Maximum Negative Response | —1.5 dB
Peak-to-Peak Response +2.0dB |[+0.29/-0.31dB
AC Coupled
Maximum Positive Response +1.7dB |+40.29/-0.31dB
Maximum Negative Response | —1.7 dB
Peak-to-Peak Response +2.2dB |+0.29/-0.31 dB
17 | Frequency Span Accuracy
100 Hz SPAN 76 Hz 84 Hz +0.24%
200 Hz SPAN 152 Hz 168 Hz +0.24%
500 Hz SPAN 380 Hz 420 Hz +0.24%
1 kHz SPAN 760 Hz 840 Hz +0.24%
2 kHz SPAN 1.52 kHz 1.68 kHz |£0.24%
5 kHz SPAN 3.8 kHz 4.2kHz |30.24%
10 kHz SPAN 7.6 kHz 8.4 kHz +0.24%
20 kHz SPAN 15.2 kHz 16.8 kHz |40.24%
50 kHz SPAN 38.0 kHz 42.0 kHz |40.24%
100 kHz SPAN 76.0 kHz 84.0 kHz {+0.24%
200 kHz SPAN 152.0 kHz 168.0 kHz | +0.24%
500 kHz SPAN 380.0 kHz 420.0 kHz | 4:0.24%
1 MHz SPAN 760 kHz 840 kHz |+0.24%
2 MHz SPAN 1.52 MHz 1.68 MHz | +0.24%
5 MHz SPAN 3.8 MHz 4.2 MHz |£0.24%
10 MHz SPAN 7.6 MHz 84 MHz |+£0.24%
20 MHz SPAN 15.2 MHz 16.8 MHz | £0.24%
50 MHz SPAN 38 MH= 42 MHz {40.24%
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Performance Test Records

Performance Test Record (9 of 11)

Hewlett-Packard Company

Model HP 8560A Report No.
Serial No. Date
Test Test Description Results Measurement
No. Minimum | Measured | Maximmm | Uncertainty
100 MHz SPAN 76 MHz 84 MHz +0.24%
200 MHz SPAN 152 MHz 168 MHz |30.24%
500 MHz SPAN 380 MHz 420 MHz | 40.24%
1 GHz SPAN 760 MHz 840 MHz |30.24%
2 GHz SPAN 1.520 GHz 1.680 GHz | 40.24%
18 | Third Order Intermodulation Distortion
TOI Distortion
<10 MHz —64 dBc +2.83 dB
>10 MHz -—70 dBe¢ +2.83 dB
19 | Gain Compression
(Gain Compression 1.0 dB +0.23 dB
20 |18T LO OUTPUT Amplitude
Maximum 1ST LO OUTPUT Power +18.5 dBm|{ +0.25 dB
Maximum 15T LO OUTPUT Power |+14.5 dBm +0.25 dB
Option 002
Maximum 18T LO OUTPUT Power +17.5 dBm {£0.25 dB
Maximum 18T LO OUTPUT Power [411.5 dBm 3-0.25 dB
21 |Sweep Time Accuracy
50 us SWEEP TIME 42.5 ps 57.5 us +101 ns
100 us SWEEP TIME 85 us 115 us 4101 ns
200 ps SWEEP TIME 170 ps 230 ps +102 ns
500 us SWEEP TIME 425 us 575 us +103 ns
1 ms SWEEP TIME 850 us 1.15 ms +105 ns
2 ms SWEEP TIME 1.7 ms 2.3 ms 4108 ns
5 ms SWEEP TIME 4.25 ms 5.75 ms +119 ns
10 ms SWEEP TIME 8.5 ms 11.5 ms +137 ns
20 ms SWEEP TIME 17.0 ms 23.0 ms +171 ns
30 ms SWEEP TIME 29.7 ms 30.3ms  |£209 ns
50 ms SWEEP TIME 49.5 ms 50.5 ms +281 ns
100 ms SWEEP TIME 99.0 ms 101.0 ms +461 ns
200 ms SWEEP TIME 198.0 ms 202.0 ms +821 ns
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Performance Test Records

Performance Test Record (10 of 11)

Hewlett-Packard Company

Model HP 8560A Report No.
Serial No. Date
Test Test Description Results Measurement
No. Minimum | Measured | Maximum Uncertainty
500 ms SWEEP TIME 495.0 ms B05.0 ms |4£1.901 us
1 s SWEEP TIME 990.0 ms 1010.0 ms |=+3.7 us
2 s SWEEP TIME 1.98s 2.02s +7.3 us
5 s SWEEP TIME 495 s 5.05s +18.1 us
10 s SWEEP TIME 99s 10.1s +36.1 us
20 s SWEEP TIME 19.8 20.2s +72.1 us
50 s SWEEP TIME 49.5s 50.5s +180.1 ps
60 s SWEEP TIME 59.4 s 60.6 s +216.1 ps
22 { Residual Responses
200 kHz to 2.9 GHz . ~90 dBm |+1.8 dB
23 |IF INPUT Amplitude Accuracy |~31.5 dBm —28.5 dBm |+0.2 dB
24 |Tracking Generator (opt 002)
Level Flatness
Maximum Flatness +2.0 dB +0.41 dB
Minimum Flatness —2.0 dB S +0.41 dB
25 |Tracking Generator (opt 002)
Absolute Amplitude and
Vernier Accuracy
Absolute Amplitude Accuracy |-0.75 dB +0.76 dB | *+0.25/—-0.26 dB
Pos Absolute Vernier Accuracy +0.5 dB +0.033 dB
Neg Absclute Vernier Accuracy | —0.5 dB +0.033 dB
Pos Step-to-Step Accuracy +0.2 dB +0.033 dB
Neg Step-to-Step Accuracy —0.2 dB +0.033 dB
26 [Tracking Generator (opt 002)
Max. Leveled Output Power +1 dBm +0.46 dB
27 | Tracking Generator (opt 002)
Power Sweep Range 10 dB +0.05 dB
28 |Tracking Generator (opt 002)
RF-Power-Off Residuals
Residual Response Amplitude
if «2.5 GHz ~78 dBm |+1.33/-1.56 dB
if »>2.5 GHz —78 dBm }+2.02/-2.50 dB
Residual Response Frequency (MHz)
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Performance Test Records

Performance Test Record (11 of 11)

Hewlett-Packard Company

Model HP 8560A Report No.
Serial No. Date
Test Test Description , Resulis Measurement
No. Minimum | Measured | Maximum | Uncertainty
29 |Tracking Generator {(opt 002)
Harmonic Spurious Qutputs
2nd Harmonic Response Level -256 dBc  |+1.55/—1.80 dB
3rd Harmonic Response Level —25 dBe +1.55/ —1.80 dB
30 'I‘racking Generator (opt 002)
Non-Harmonic Spurious Qutputs
Non-Harmonic Response
Amplitude, < 2000 MHz —27dBc |+1.55/—1.80 dB
Non-Harmonic Response
Amplitude, > 2000 MHz —23 dBc | +3.45/—4.01 dB
31 | Tracking Generator (opt 002)
LO Feedthrough Amplitude
LO Feedthrough at 3.911 GHz --16 dBm |+2.02/-2.50 dB
LO Feedthrough at 6.8107 GHz —16 dBm |42.10/-2.67 dB
32 [Tracking Generator (opt 002)
Tracking Generator Feedthrough
300 kHz to 1 MHz —95 dBm |+1.74/-1.98 dB
1 MHz to 2 GHz ~115 dBm | +1.74/-1.98 dB
2 GHz to 2.9 GHz —110 dBm |+1.74/-1.98 dB
33 | Tracking Generator (opt 002)
Frequency Tracking Range
Negative Frequency Variation —5 kHz +1 Hz
Positive Frequency Variation +5 kHz +1 Hz
34 |Tracking Generator (opt 002)
TG Frequency Accuracy
I Frequency Error —295 Hz +295 Hz |+1 Hz
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Operation Verification

What You’ll Find in This Chapter

Operation Verification automates performance tests which are designed to give a high
confidence level of spectrum analyzer operation in a reasonable time frame. Operation
Verification software performs 80% to 85% of the manual performance tests in less than 60
minutes. It is designed to test an instrument operating within a 20°C to 30°C temperature
range using a minimum set of test equipment. Refer to Table 4-1 in this section for a list of
tests performed.

If the analyzer passes all Operation Verification Tests, be assured that the analyzer

is performing within the specifications indicated in each test. These specifications are
representative of the specifications listed in Chapter 1, Table 1-1. Refer to Table 1-1 for the
actual specifications. If a test does not pass, any related manual performance test needs to be
run. Related manual performance tests are listed at the top of each Operation Verification
test and are their procedures are in Chapter 3, “Performance Tests.”

Operation Verification software automates the majority of manual performance tests for
analyzer performance verification. Refer to Table 4-2 for the names of manual performance
tests that are not included in the automated Operation Verification software.

Getting Started

First, make sure you have a compatible controller (computer), the proper test equipment,
and a printer for recording test results. The following paragraphs describe requirements for
controllers, test equipment, and printers. Once the proper equipment is identified, proceed to
“Equipment Connections.”

Controller {Computer)

Operation Verification software requires using any combination of one of the following
HP controllers and the HP BASIC operating system:

Controller

HP 9000 Model 216
HP 9000 Model 236
HP 9000 Model 310

Operating System
HP BASIC 2.0 with Extensions 2.1

HP BASIC 3.0 and required BIN files
HP BASIC 4.0 and required BIN files

There must be at least 250K of free memory for the Operation Verification program.
The computer can have either single or dual HP-IB ports. Refer to “Preparing Operation
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Verification for Use” under “Program Operation” for information on using the program with
dual HP-IB ports.

Test Equipment

Table 4-1 lists the operation verification tests and the test equipment required for each test.
You do not need all the test equipment connected to perform operation verification. You need
only connect the equipment specified in each test to run that test.

Table 4-3 summarizes the equipment required to run the Operation Verification tests. Some
tests, like 10 MHz Reference Accuracy, can use various model numbers of a particular
equipment type. Information about selecting the equipment model number you want to

use is provided in “Setting HP-IB Addresses” in this chapter under “Preparing Operation
Verification for Use”,

Note The validity of Operation Verification program measurements depends in part
on required test equipment measurement accuracy. Verify proper calibration of
i test equipment before testing the analyzer with the software.

Printers

All test results are sent to an HP-IB printer. The program does not run without being
connected to an HP-IB printer. Virtually any HP-IB graphics workstation printer can work.
These tests have been run using the HP ThinkJet, HP 2671G, HP 82906A, and HP 9876G

Printers.

Warm-Up Time

Test Equipment Warm-Up

Allow sufficient warm-up time for test equipment. Refer to their individual operating and
service manuals for warm-up specifications.

Spectrum Analyzer Warm-Up

Warm the spectrum analyzer up for at least 5 minutes before performing the first test.
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Table 4-1. Tests Performed and Equipment Required

Test Test Name Equipment Required
Number
1 10 MHz Reference Accuracy HP 5342A or HP 5343A
2 Calibrator Amplitude Accuracy HP 89024, HP 436A, HP 4384,
HP 8481A, or HP 8482A
3 Displayed Average Noise Level HP 909D
4 RES BW Switching Uncertainty HP 3335A, IIP 8340A/B or HP 8662/63A
5 RES BW Accuracy/Selectivity HP 3335A, HP 8340A/B or HP 85662/63A
6 Input Attenuator Switching HP 3335A Uncertainty
7 IF Gain Uncertainty HP 3335A
8 Scale Fideiity HP 3335A
9 Residual FM HP 8662A or HP 3335A
10 |Noise Sidebands HP 8662A or CAL QUTPUT signal
11 | Frequency Readout/Counter Accuracy | HP 8340A/B
|HP 8120-4921
12 |Second Harmonic Distortion IIP 8340A/B
HP B902A or HP 436A or HP 438A
HP 8485A or HP 8481A
HP 11667B
HP 11689A (2 required)
HP 0955-0306
HP 8120-4921
13 | Frequency Response HP 8340A/B
HP 3335A
HP 8902A or HP 436A or HP 438A
HP 8485A
HP 11667B
HP 8120-4921
14 Frequency Span Accuracy two HP 8340A/Bs or

one HP 8340A/Band one HP 3335A
HP 11667B
HP 8120-4921 (2 required)
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Table 4-2, Manual Performance Tests that Are Not Automated

Image, Multiple, and Cut-of-Range Responses
Pulse Digitization Uncertainty

‘Third Order Intermodulation Distortion

Gain Compression

1ST LO OUTPUT Amplitude

Sweep Time Accuracy

Residual Responses

IF Input Amplitude Accuracy

Table 4-3. Required Test Equipment Summary

Type of Equipment HP Model Number
Controller* HP Series 200 900 Model 216 (HP 9816)
HP 900 Model 236 (HP 9836)
or HP 900 Model 310

Synthesizer/Level Generator HP 3335A

Synthesized Sweeper HP 8340A/B

Synthesized Signal Generator HP 8662A/8663A

Measuring Receiver HP 8902A

Power Meter HP 436A or HP 438A (alternate)
Microwave Frequency Counter HP 5343A

Microwave Frequency Counter HP 5342A (alternate)

Power Sensor (100 kHz to 4.2 GHz) |HP 8482A
Power Sensor (10 MHz to 18 GHz) HP 8481A (alternate)

Power Splitter (DC to 26.5 GHz) HP 11667B

4.4 GHz Low Pass Filter (2 required) (HP 11689A

50 Ohm Termination HP 909D

50 MHz Low Pass Filter 0955-0306

12 MHz Low Pass Filter 0955-0518
Miscellaneous Cables and Adapters As Per Test Setup.
HP-IB Printer See “Printers” below.

*250K of free memory is required for the test program.

Equipment Connections

Computer (Controller) Setup

For HP 9000 Model 216 or Model 236 Computers, setup instructions are provided in Chapter
1, “Computer Installation,” of the BASIC Operating Manual. For HP 9060 Model 310
Computers, setup information is provided in Configuration Reference Manual for Series 300
computers.

HP-IB Cables

All HP-IB-controlled test equipment should be connected to the controller’s internal HP-IB
(select code 7). If the controller has only one HP-IB connector, connect the spectrum analyzer
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to it as well. If the controller has dual HP-IB connectors, connect the spectrum analyzer
under test to the second HP-IB (typically, select code 8).

10 MHz Reference

The 10 MHz REF IN/OUT or the spectrum analyzer under test should be connected to the
FREQUENCY STANDARD EXT of the HP 8340A(s) and the 40/N MHz REF INPUT of
the HP 3335A. To streamline the tests, connect the 10 MHz REF IN/OUT to the 10 Hz-500
MHz input of the HP 5343A or HP 5342A Microwave Frequency Counter. Do not connect the
10 MHz REF IN/OUT to the external frequency reference input of the HP 8663A; doing so
invalidates the Noise Sidebands test results.

Note Terminate the HP 3335A 10 MHz REF OVEN OUTPUT in 508. Do not
connect the 10 MHz output to the external frequency reference input of any
d other test equipment.

Test Setups

Test setups for each test are included with the test. These are in the “Test Descriptions”
section of this chapter. The program prompts the operator to make appropriate equipment
connections if the correct equipment setup is not detected.
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Using Operation Verification

Loading the Program

Load HP BASIC into the computer. HP BASIC choices are:

m BASIC 2.0 and Extensions 2.1

= BASIC 3.0 or 4.0, which must include the following binaries:

MAT 3.0 or 4.0
I0 3.0 o1 4.0
GRAPH 3.00r 4.1
PDEV 3.0 or 4.0
HPIB 3.0 or 4.0
MS 3.0 or 4.0

For configuration instructions, refer to the BASIC Operating Manual. Next, insert the
Operation Verification software disk into the disk drive, then type:

LOAD VERIFY. 62,1

Press on HP 9000 Series 200 computers, or on HP 9000 Series 300
computers, to load the software and start the program running.

Program Operation

Operation Verification consists of three menus. They are the Conditions Menu, the Test
Menu, and the Sensor Utilities Menu, which are accessed from the Conditions Menu. Program
operation is controlled through a combination of softkeys and user prompts. Some prompts,
primarily in the Conditions and Sensor Utilities Menus, require computer keyboard entries.
Terminate keyboard entries with the (RETURN) or (ENTER) key. Most prompts, however, tell the
user what to do next or provide informational messages.

If the message (any key) follows a prompt, pressing any key on the keyboard continues the
program. If the message (any key or ‘Q’ to quit) follows a prompt, pressing any key except
Q continues the program. Pressing Q terminates the current procedure at the next, most
logical point in the program.

Conditions Menu

The first menu screen displayed is the Conditions Menu. The pointer displayed along the left
edge of the screen may be moved with the knob (if one is present) or the up () and down (v)
arrow keys. Notice that the menu has two pages. Moving ihe pointer below the last entry on
the page brings up the next page. Similarly, moving the pointer above the first entry on a
subsequent page brings up the preceding page. The two pages of the Conditions Menu have a
four-line overlap. The last four lines of page 1 appear as the first four lines on page 2.

Test Record Header Information

The information in the first six entries of this menu is printed out as part of the Operation
Verification Test Record. The spectrum analyzer model number and serial number are stored
in the analyzer’s memory. The program queries these numbers via HP-IB and displays them.
If the spectrum analyzer under test does not respond at the address listed under HP-IB
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Addresses, or no address is listed, a message appears where the model and serial numbers are
normally displayed.

The program also queries the time and date in the computer. If an HP 9000 Series 200
computer is used, it might be necessary to reset the time and date; HP 9000 Series 300
computers have built-in real-time clocks.

Entries for Operator, Test Conditions, and Other Comments are optional. Blank spaces are
provided on the Test Record if no entry is made. To make or to change an entry, move the
pointer to the line where the entry is to be made or changed. Press Change Eatry: and type
in your new entry. Entries for Operator, Test Conditions, and Other Comments can be up to
37 characters long, but only the first 25 characters of the Operator entry are printed on the
Test Record.

System Mass Storage File Location

Calibration factor data for different power sensors and a customized set of conditions may be
stored on disk. The mass storage unit specifier (msus) for the disk containing this information
should be entered as the system mass storage file location. Refer to the BASIC Operating
Techniques Manual for information on the syntax of the msus.

The Operation Verification program disk comes write-protected from the factory. If you want
to use this disk for storing your power sensor and conditions data files, it is necessary to
disable the write-protect mechanism.

Power Sensors

The Operation Verification program supports three models of power sensors, but only

one model is necessary to run all the tests. The HP 8481A and HP 8482A may be used
interchangeably. The HP 8485A is required for the Frequency Response test of the microwave
spectrum analyzer. Refer to “Sensor Utilities” for more information regarding storing,
viewing, editing, and purging cal factor data for power sensors.

To select a particular sensor of a certain model number, move the pointer to the desired
model number and press Chamge Entry. Enter the last five digits of the power sensor’s
serial number (that is, the serial number suffix). The program checks to see that a data file
containing the cal factor data for that particular sensor exists.

To create, edit, view, or purge power sensor cal factor data files, press Sensar Iﬁ;zls to
bring up the Sensor Utilities Menu. Refer to “Sensor Utilities Menu” in this chapter for more
information.

A WARNING message appears if the program does not find a data file for the sensor. If this
occurs, check that the system mass storage file location specifies the disk where the power
sensor data resides. If the system mass storage file location is correct, the cal factor data for
that particular sensor has not been stored.

Refer to “Sensor Utilities Menu” in this chapter for additional information.

Setting HP-IB Addresses

The last 11 lines of the Conditions Menu are for selecting the HP-IB addresses of test
equipment used for the Operation Verification program. It is not necessary to use all the
test equipment listed. Some model numbers listed are “alternates.” Table 4-1 lists the test
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equipment required for each test and Table 4-3 lists model numbers allowed for a particular
type of test equipment.

Entering zero as the test equipment address results in that model number being unavailable in
the program (NA is displayed in the address field). To minimize possible confusion later, enter
a zero for the address of each piece of test equipment that is not available.

Enter the address for each piece of test equipment that is available, including the spectrum
analyzer under test. Addresses must contain the select code of the bus to which the
equipment is connected followed by the equipment’s address on that bus. For example, if the
HP 8902A is at address 14 on a bus with a select code of 7, enter an address of 714. If the HP
8902A were on a bus with a select code of 12, you should enter an address of 1214.

A question mark (?) next to an HP-IB address indicates the address has not been checked to

verify a response. An asterisk (*) next to an HP-IB address indicates the address was checked
and that an instrument responds at that address. If there is neither an asterisk nor a question
mark next to an address, the address has been checked and no response was detected.

Storing and Loading the Conditions File

The information in the Conditions Menu may be stored for future use by pressing
Store Conds. A file named CONDITIONS is created on the disk specified by the system
mass storage file location.

When running the Operation Verification program in the future, set the system mass storage
file location to read the disk where the CONDITIONS file is located and press Load Gonds .
If the CONDITIONS file resides on the default system mass storage file location, the
CONDITIONS file is loaded automatically the next time the program is run.

The default system mass storage file location is computer-dependent. For the HP 9000 Model
216 (HP 9816) and the Model 310 it is :,700, 1. For the HP 9000 Model 236 (HP 9836) it is
:INTERNAL,4,0.

Getting to the Test Menu

Once all necessary items in the Conditions Menu are selected, you

can run a test by pressing Tﬁst Kanu Before the Test Menu is displayed, these things occur:

@ The appropriate power sensor data files are loaded.

m The HP-IB is checked for a response at each address.

m The serial and model number of the spectrum analyzer under test are queried.
m A reference level calibration is performed.

Refer to “Test Menu” in this chapter for more details on running the tests.

If a printer is unavailable, the Conditions Menu is displayed again rather than the Test Menu.
All test results must be sent to the printer.

Note Without a printer, Operation Verification tests do not run.

.
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‘Verifying the HP-IB

To see which test equipment responds on HP-IB, press Verify Bus. This check only
verifies that there is a response at the address listed; it cannot tell that a particular piece of
equipment is at a particular address. This is useful for verifying HP-IB connections without
entering the Test Menu.

Querying the Spectrum Analyzer Serial Number

The Operation Verification program automatically queries the spectrum analyzer serial and
model number on three occasions: at program initiation, when loading the CONDITIONS file,
and when entering the Test Menu. To query the analyzer’s serial and model numbers at any
other time, press Qua:y 8/8 . This is helpful for testing multiple spectrum analyzers;
You do not have to reload the CONDITIONS file or restart the program.

Exiting Operation Verification

..

'l;Pragram to exit the Operation Verification program.

Press Ex;

Dual-Bus Qperation

The Operation Verification program may be used on dual HP-IB systems, such as the
microwave test set. In these systems, all the test equipment is connected to HP-IB at select
code 7, and the device under test (for example, the spectrum analyzer) is connected to HP-IB
at select code 8.

To run this program in a dual-bus configuration, enter equipment addresses as described
in “Setting HP-IB Addresses” above, making sure that each address properly identifies the
bus select code to which it is connected. Program operation is the same for dual-bus and
single-bus configuration.

Sensor Utilities Menu

Operation Verification needs to know the cal factors of each power sensor being used. Create,
edit, view, and delete data files containing cal factors for each power sensor in the Sensor
Utilities Menu. Power sensor data filenames include the last five digits of the power sensor
serial number. For example,

for HP 8481A Power Sensors the filename is SEN8INNNNN
for HP 8482A Power Sensors the filename is SENS2NNNNN
for HP 8485A Power Sensors the filename is SENS5NNNNN

where NNNNN represents the last five digits of the power sensor serial number (the serial
number suffix). Note that the first two digits in the filename correspond to the last two digits
of the power sensor model number.

All power sensor data files available on the system mass storage location file are listed upon
entering the Sensor Utilities Menu.

Adding a Power Sensor Data File

To add a new power sensor data file, press Add Ei&grf, and enter the power sensor’s model
number as requested. An error message is displayed if a disk at the current system mass
storage file location is not found.
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When prompted for the power sensor’s serial number, enter only the last five digits (the serial
number suffix). You are then prompted for a cal factor frequency and for the cal factor. These
frequency/cal-factor pairs need not be entered in order of increasing frequency; the program
inserts the pairs in their proper place. All frequencies should be entered in MHz,

A 50 MHz Cal-Factor must be entered in order to calibrate the power sensor. Some power
sensors do not include a 50 MHz Cal-Factor on their chart or calibration record; it is listed as
part of the Calibration Procedure on the case of the power sensor.

If a mistake is made entering a cal factor, enter the frequency of the erroneous cal factor

at the next frequency prompt. Enter the correct cal factor at the next prompt. If an error
was made entering the frequency value, enter the erroneous frequency at the next frequency
prompt and a zero for the cal factor to delete that frequency point.

Once all cal factor data for a power sensor is entered, enter an S at the next frequency
prompt. The power sensor data is then stored on disk,
Viewing and Editing a Power Sensor Data File

Press ? E?Edzt to view or edit a power sensor data file. Only data files listed on the screen
can be viewed or edited. If a file is created but data is not stored, the filename is listed, but
no data is viewed and it cannot be edited.

To change the cal factor at a particular frequency, enter that frequency at the frequency
prompt, then enter the new cal factor.

To delete a frequency/cal factor pair, enter the frequency of the pair to be deleted and a cal
factor of zero. Add a frequency/cal factor pair by entering the new frequency at the frequency
prompt and the new cal factor.

Deleting a File

Press Beleta Flla to remove a listed file. At the prompt, enter the filename exactly as it
appears on-screen., You are asked for confirmation to delete the file.

Changing the System Mass Storage File Location

To add, edit, or view power sensor data on a disk other than the one currently specified

by the system mass storage file location, press System File. Enter the msus of the new
system mass storage file location. All power sensor files residing on that disk are listed. Upon
returning to the Conditions Menu, the system mass storage file location is the one determined
in the Sensor Utilities Menu.

Listing Available Power Sensor Data Files

Press Lfst F:.Ias to list all power sensor data files on the currently specified system mass
storage location file.

Returning to the Conditions Menu

Press cond __H_er_f_u_é to return to the Conditions Menu.
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Test Menu

The Test Menu displays all tests that can be performed by the Operation Verification
program. Tests may be run in any of five modes. These are listed below.

m All Tests runs all 14 tests in the sequence shown on screen.

# Single Sequence runs a user-defined sequence of tests once.

= Single Test Tuns one test once.

m Repeat Sequence runs a user-defined sequence of tests until testing is aborted.
m Repeat Test runs a single test until the testing is aborted.

If HP-IB controlled equipment for a given test does not respond over HP-IB, that test is
flagged MISSING ETE (missing electronic test equipment). These tests cannot be run and, if
they are included as part of a sequence (All Tests, Single Sequence, or Repeat Sequence), they
are ignored. See “List Equipment,” below.

Equipment connection prompts are displayed on the computer screen. Most tests check
equipment connections and only prompt the operator if a misconnection is detected.

If more than one power meter (or the measuring receiver and one of the power meters) are
present, the program asks which model to use as the power meter. Enter the model number
without the alphabetic character (for example, enter 8902 for an HP 8902A). Similarly, if both
frequency counters are present, the program asks which counter to use. Again, enter the
model number without the alphabetic character.

The test currently being run and its test number are indicated in the screen title block of the
spectrum analyzer under test.

All Tests

To run all 14 tests in the sequence shown, press 511 Tests . The pointer moves to each test
as it is being run. All Tests can be run in less than 60 minutes.

Three softkeys are displayed when runnmg All Tests. Press ABDRT TEST to abort the current
.R‘I SEQUENGE to abort the All Test mode.

Pressing ’Rﬁstart aborts and restarts the current test. If the spectrum analyzer is in the
middle of a sweep, no action is taken until the sweep is completed.

test and continue to the next test, Press 4R

Single Sequence

Use this mode to perform a subset of the tests, to run a particular test a specified number of
times, or to run all 14 tests in a sequence different from the All Tests sequence. After pressing
Single Sequence, you are prompted for a test number. The sequence is displayed after each
prompt. Up to 25 test numbers may be entered (test number duplication is permitted), Enter
a zero to terminate building the sequence and begin testing.

If an error is made in entermg the sequence, enter a zero at the next prompt, then press
ABBRT SEQUENCE . Now press 8ingle Sequence to reenter the correct sequence.

The J&Bﬁlﬂ' TEST ABBR‘I‘ SEQHENQE and Restart softkeys have the same function as in the
All Test mode.
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Single Test

Press %) -] T’est to run the test indicated by the pointer. Once the test is running, press

to a.bort and restart the test.

Repeat Sequence

The Repeat Sequence mode performs a user-defined set of tests repeatedly until the sequence
is aborted. For example, if the desired sequence is test numbers 6,7,8,6,7,8,6,7,8, ... , press
R%paa.t Sequence and enter the sequence of 6,7,8. When the last test of this sequence is
completed the sequence is repea,ted

All Test mode.

ﬂE- and Reatart softkeys have the same function as in the

Repeat Test

Use the Repeat Test mode to run a single test indefinitely. Move the pointer to the test to be
repeated. Testing can be stopped by pressing :ABORT B.EPEAT Press kBﬂRT TES _:__: to abort
and restart the test.

Calibrate Power Sensor

The Operation Verification program keeps track of which power sensor is being used and the
elapsed time since it was last calibrated.

The program prompts the user to recalibrate the power sensor if more than 2 hours elapses
since the last calibration. Also, if the power sensor is changed, the new power sensor must be
calibrated.

If there is a significant change in ambient temperature, or improved power meter accuracy is
desired, it is advisable to recalibrate the sensor more often than the program requires. Press
Cal Sensor. and follow the instructions on the computer screen to recalibrate the power
Sensor.

List Equipment

To obtain a list of required test equipment for running a test, move the pointer to the test,
press List Equip. All HP-IB controlled equipment and passive devices, other than required
cables and a.da,pters are listed. If a test is flagged MISSING ETE but all test equipment appeats
present, press List Equip to see what is needed, then return to the Conditions Menu and

verify that the equipment is present. Press C*and. Henu to return to the Conditions Menu
from the Test Menu.
Test Results

At the end of each test, a PASS, SHORT PASS, or MEASUREMENT IS OUT OF TOLERANCE message
is printed on the test record and displayed next to the test on the computer screen.

PASS indicates that the test is fully completed and all measurements are within specification
limits.

SHORT PASS indicates that the test was abbreviated, usually due to equipment limitations, but
the measurements made were within specification limits. Not all tests can be abbreviated.
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The meaning of Short Pass varies between each test; refer to “Test Descriptions” in this
section for more information.

Note A Short Pass is sufficient for passing Operation Verification alone. If
Operation Verification is used as part of performance verification, all tests
‘ must yield a PASS result.

MEASUREMENT IS QUT OF TOLERANCE indicates that one or more of the measurements

made during the test did not meet specification limits. If the data is shown in tabular

form, the symbol <<<< is placed next to the out-of-tolerance data. In the event of a
measurement-out-of-tolerance condition, it is recommended that any related manual
performance test be performed to verify out-of-tolerance conditions. The related performance
test for each operation verification test is listed at the beginning of each test description in
this chapter.

Note Because test results are expected to change over a period of time,
Hewlett-Packard warrants only the specification range and not the
i repeatability of data for any given specification.
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Operation Verification Menu Softkeys

This section provides a brief description of each menu of softkeys. More detailed information
is provided in “Program Operation” in this chapter. The softkey order shown below may vary
with what appears on the computer display; the order differs depending on whether an HP
9000 Series 200 or Series 300 computer is used.

Conditions Menu

Query DUT S/N.

Exit Progran

is

Displays the Test Menu, which allows you to run tests once,
repeatedly, or in a user-defined sequence. Refer to “Test Menu.”

Loads the CONDITIONS file from the disk specified by the system
mass storage file location.

Displays the Sensor Utilities Menu, which allows viewing, edif:ing, and
adding power sensor data files. Refer to “Sensor Utilities Menu.”

Permits changing a Conditions Menu entry, indicated by the pointer
along the left edge of the computer display. Press the or
keys to terminate an entry.

Checks each listed HP-IB address for response. V yﬂws does not
verify that a particular piece of equipment is at a specified address.

Queries the HP-IB for the serial number and model number of the
spectrum analyzer under test.

Stores the current conditions in the CONDITIONS

file on the specified system mass storage file location.

Exits the Operation Verification program.

Sensor Utilities Menu

Delste File:

Allows user to view and edit power sensor data files.
Creates a new power sensor data file.

Deletes a power sensor data file. User is asked for confirmation before
deletion takes place.

Lists all power sensor data files on the disk currently specified by the
system mass storage file location.

Allows user to change the currently specified system mass storage file
location.

Returns you to the Conditions Menu.
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Test Menu

Runs all 14 tests in the order listed by the program.
Allows entry of a test sequence that is run once.
Runs the test indicated by the pointer, once.

Allows entry of a test sequence that runs repeatedly until you abort

testing.
aapaat Test Runs the test indicated by the pointer repeatedly until you abort the
= testing.
caz Sengor Allows you to recalibrate the current power sensor and resets the

internal “time-since-last-calibration” timer.
Lists the required equipment for the test indicated by the pointer.

Returns to the Conditions Menu,
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Test Descriptions

Each of the following test descriptions include specifications, related performance test, and a
test setup illustration used in Operation Verification. Operation Verification is designed to
test an HP High Performance Portable Spectrum Analyzer operating within a temperature
range of 20°C to 30°C.
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10 MHz Reference Accuracy

10 MHz Reference Accuracy

Related Performance Test
10 MHz Reference Qutput Accuracy

Test Description

The frequency of the 10 MHz REF IN/OUT of the spectrum analyzer is counted by the
microwave frequency counter and is compared to the specification. This test is not to be used

to test Option 003 spectrum analyzers (oven-controlled crystal oscillator option).

BNC CABLE

(’ 10 MHz REF
In/oUT

FREQUENCY COUNTER

DEo o
O00Ce 89 o oom o

500 MHz

SPECTRUM ANALYZER

Figure 4-1. 10 MHz Reference Accuracy Test Setup
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Calibrator-Amplitude Accuracy

Related Performance Test
Calibrator Amplitude and Frequency Accuracy

Test Description

The amplitude of the CAL OUTPUT signal is measured using a power sensor and either
the measuring receiver or the power meter. The measured amplitude is compared to the
specification.

MEASURING RECEIVER
e

S
=
— ik

SPECTRUM ANALYZER

i

Irﬂ::
goooo = goan
o oy o BEET O || sENSOR
2 o B oocoo

a 0 Q coopom @ ooo O

- - aca g
nooo?oo aa :gg g k\

CAL
QUTPUT

POWER
SENSOR

\.

Figure 4-2. Calibrator Amplitude Accuracy Test Setup
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Displayed Average Noise Level

Displayed Average Noise Level

Related Performance Test
Displayed Average Noise Level

Test Description

The spectrum analyzer’s INPUT 5042 is terminated in 50§2. The resolution bandwidth, video
bandwidth, and input attenuation are set according to the specification listed in Table 1-1.
The displayed average noise level is measured at several points in each band and the results
are compared with the specification.

SPECTRUM ANALYZER

OHM
TERMINAT |ON

Figure 4-3. Displayed Average Noise Level Test Setup
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RES BW Switching Uncertainty
(Including IF Alignment Uncertainty)

Related Performance Test
Resolution Bandwidth Switching and IF Alignment Uncertainty

Description

A signal is applied to the input of the spectrum analyzer and the signal amplitude is measured
in each resolution bandwidth setting. The amplitude variation with respect to the 300 kHz
resolution bandwidth is calculated and compared to the specifications. The 2 MHz RES

BW is checked, if available. A measurement-out-of-tolerance condition is flagged only if the
analyzer has a serial prefix greater than 2750A.

BNC CABLE

YNTHES 1 ZER/! ANALYZER 1‘%2 3
s R/LEVEL ANALYZER § tn/ouT
107N e GENERATOR
o — 10 ,
CUTPUT
I i' 50 a
i €

gpo O O g oo ooo
= et |
o OOD Om G GO‘

ADAPTER ?

BNC CABLE

Figure 4-4. RES BW Switching Uncertainty Test Setup
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RES BW Accuracy and Selectivity

RES BW Accuracy and Selectivity

Related Performance Test
Resolution Bandwidth Accuracy and Selectivity

Description

The output of a synthesizer/level-generator is connected to the input of the spectrum
analyzer. The spectrum analyzer is set to a span approximately three to five times the
resolution bandwidth setting (for measuring the 3 dB bandwidth).

The synthesized sweeper output is then reduced in amplitude by 3 dB point. A marker
reference is set and the synthesized sweeper output is increased 3 dB to its previous level. A
sweep is taken, then the markers are used to measure the 3 dB bandwidth.

The 60 dB bandwidths are measured in a similar manner, with the span set about 15 to 20
times the resolution bandwidth setting. The ratio between the 60 dB and 3 dB bandwidths
are calculated and stored.

The 60 dB bandwidths of the 10, 30, and 100 Hz RES BW settings are not measured. These
bandwidths are digitally derived; therefore, their shape factors are guaranteed by design to be
less than 5:1 (typically, they are 4.5:1). Measurement of the ~60 dB and —3 dB bandwidths
of these RES BW settings is often obscured by noise sidebands, or “phase noise.”

The 2 MHz RES BW is checked, if available on an HP 8562A/B, but a
measurement-out-of-tolerance condition is flagged only if the analyzer has a serial
prefix greater than 2750A.

BNC CABLE

SPECTRUM 10MHz REF
40/N MHz REF SYNTHES!| ZER/LEVEL ANALYZER IN/OUT
INPUT

GENERATOR

BNC CABLE

Figure 4-5. RES BW Accuracy and Selectivity Test Setup
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Input Attenuator Switching Uncertainty

Related Performance Test
Input Attenuator Accuracy

Description

The output of the HP 3335A is applied to the input of the spectrum analyzer, and an
amplitude reference is set. The spectrum analyzer’s IF gain uncertainty is characterized
using the HP 3335A as the reference. The HP 3335A is then reset to a fixed amplitude and
the input attenuator is stepped from 10 dB to 70 dB. At each step, the amplitude deviation
from the reference is measured using the marker functions. The input attenuator accuracy
is calculated from the marker value and the characterized IF gain uncertainty. The input
attenuator accuracy thén is compared to the specification.

BNC CABLE

’ SPECTRUM)mMHz REF
SYNTHES | ZER/LEVEL ANALYZER 1y IN/oUT
N GENERATOR :

ADAPTER ’

BNC CABLE

Figure 4-6. Input Attenuatlor Accuracy Test Setup
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IF Gain Uncertainty

IF Gain Uncertainty

Related Performance Test
IF Gain Uncertainty

Test Description

A signal source of known amplitude is connected to the spectrum analyzer and an amplitude
reference is set. The signal source amplitude is stepped down as the spectrum analyzer is
stepped down, and the signal amplitude is measured at each point. The amplitude variation
with respect to the reference is compared to the specification. The test is performed in 1 dB
steps from 0 dBm to —12 dBm reference levels, and in 10 dB steps from 0 dBm to —80 dBm
reference levels. The 10 dB steps are tested in both log and linear scale factors.

BNC CABLE

y specmum)mm -
SYNTHES | ZER/LEVEL ANALYZER y IN/OUT
o/ Y GENERATOR
i Y
838 BB B T B I
gog % E ° ooa a
OOO@ | ] "‘. o0 ooo

ADAPTER ?

BNGC CABLE

Figure 4-7. IF Gain Uncertainty Test Setup
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Scale Fidelity

Related Performance Test
Scale Fidelity

Test Description

A signal source of known amplitude is connected to the spectrum analyzer and the source
amplitude is adjusted for a top-screen reference. The source amplitude is stepped down and
the displayed amplitude is measured at each step. The scale fidelity is tested in 2 dB steps in
2 dB/division and linear, and in 10 dB steps in 10 dB/division.

The amplitude variation with respect to the reference is measured and compared to the
specification. In log mode, the amplitude difference between adjacent steps is calculated and
compared to the specification.

BNC CABLE

SYNTHES | ZER/LEVEL SPECTRUM 110»«4: REF
ANALYZER
N T GENERATOR

INJOUT

osoao
o ooooo
9 ooooo
O ooooo
= Sl =]
T coo O
== O

a

@000® 8P oy Sos

INPUT
500

ADAPTER

SNC CABLE

Figure 4-8. Scale Fidelity Test Setup
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Residual FM

Residual FM

Related Performance Test
Residual M

Test Description

A clean signal source is connected to the spectrum analyzer, and the analyzer’s resolution
bandwidth is set to 300 kHz. The slope of the signal is measured for use in calculating

the residual FM. The source is tuned to the middle of the slope just measured and the
peak-to-peak amplitude is measured. The amplitude is multiplied by the slope (in Hz/dB) to
obtain the peak-to-peak residual FM. The residual FM is then compared to the specification.

SYNTHES1ZED
SIGNAL GENERATOR SPECTRUM ANALYZER

QUTPUT

TYPE N CABLE

Figure 4-9. Residual FM Test Setup
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Noise Sidebands

Related Performance Test
Noise Sidebands

Test Description

A clean signal source is applied to the input of the spectrum analyzer and the noise level
at frequency offsets above and below the carrier are measured. These sideband levels are
compared to the specification.

If the CAL OUTPUT signal is used as the source, the test must pass with at least a 6

dB margin for the test result to be valid. This is due to the phase-coherency of the CAL
OUTPUT signal and the internal local oscillators. A Short Pass will occur if the test results
are within specification using the CAL OUTPUT signal.

Note Test results will be invalid if the source and the spectrum analyzer use the
i same frequency reference.

SYNTHES | ZED
SIGNAL GENERATOR SPECTRUM ANALYZER

QUTRUT

ALTERNATE
TEST SETUP

TYPE N CABLE

Figure 4-10. Noise Sidebands Test Setup
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Frequency Readout/Frequency Counter Accuracy

Frequency Readout/Frequency Counter Accuracy

Related Performance Test
Frequency Readout Accuracy/ Frequency Count Marker Accuracy

Test Description

The frequency of the synthesized sweeper signal is measured using both the normal marker
and the frequency count marker. Both the “frequency readout x frequency reference
accuracy” and “marker frequency x frequency reference accuracy” terms of the specification
are zero, since the spectrum analyzer provides the frequency reference for the synthesized
sweeper. The marker frequencies are compared to the specification.

BNC CABLE

10 MHz REF
INJOUT

SYNTHES1ZED | rrequENGY SPECTRUM
SWEEPER STANDARD EXT. ANALYZER

o
, g oo oo goon
mood oddd 00 08 aooe

ADAPTER

APC 3.5 CABLE

Figure 4-11. Frequency Readout/Counter Accuracy Test Setup
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Second Harmonic Distortion

Related Performance Test

Second Harmonic Distortion

Test Description

This test consists of two parts: a low-band distortion test and a high-band distortion test.
The low-band distortion test can be performed using either the frequency synthesizer or the
synthesized sweeper. The high-band distortion test can only be performed using a synthesized
sweeper. After the low-band distortion test has been completed, if a synthesized sweeper is
available, the operator may choose whether or not to perform the high-band distortion test.

Before making the second harmonic distortion measurement, the filters are checked for
sufficient rejection at the second harmonic. A warning message will be displayed if the

filter has insufficient rejection. If the filter is acceptable, the test will proceed. The test is
performed at 50 MHz for low band and at 2.95 GHz for high band (these are the fundamental
frequencies).

Before checking the second harmonic distortion in high band, a frequency response check
is made to reduce the measurement uncertainty due to the spectrum analyzer’s frequency
response. Two filters are necessary for the high-band distortion test to ensure sufficient
rejection at the second harmonic,

A Short Pass occurs if the low-band distortion test is within specification, and the high-band
test is not performed.

BNC CABLE

SYNTHES | ZED | rrequency SPECTRUM
SWEEPER STANDARD EXT ANALYZER

10 MHz REF
IN/OUT

St dddnhd
ood & oda oo ooao
cooS oddd 00 24 goog

ADAPTER

ADAPTER l};l

ADAPTER

50 MHz LOW
PASS FILTER

BNC CABLE

Figure 4-12. Low-Band Second Harmonic Distortion Test Setup
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Frequency Response

Frequency Response

Related Performance Test

Frequency Response

Test Description

The spectrum analyzer’s frequency response is tested with two setups: the first, using the
frequency synthesizer, for frequencies between the spectrum analyzer’s minimum frequency
and 50 MHz; and the second, using the synthesized sweeper and a measuring receiver or
power meter, for frequencies above 50 MHz. If the frequency synthesizer is not available, the
frequency response above 50 MHz can still be tested. If the frequency synthesizer is available,
but you do not wish to perform the test below 50 MHz, enter a Q when prompted to connect
the HP 3335A output to the spectrum analyzer input.

In both parts of this test, a signal of known amplitude is applied to the input of the spectrum
analyzer and the analyzer’s marker amplitude is read. The frequency response relative to the
calibrator frequency (300 MHz), within a given frequency band, is calculated and compared
to specification. The band-switching uncertainty specification is verified by calculating the
band-to-band frequency response. The band-to-band frequency response specification is
equivalent to the sum of the in-band frequency response specifications of the two bands in
question and the band-switching uncertainty specification.

While the >50 MHz part of the test is running, a graph of frequency response relative to the
CAL OUTPUT signal will be plotted on the computer’s display. This graph will be dumped
to the printer when the test has been completed. If one of the band-to-band frequency
response entries is out-of-tolerance, the <<<< symbol will be placed to the right of the row
where the out-of-tolerance condition was detected. It will not necessarily be placed directly to
the right of the out-of-tolerance entry. Check each entry in that row against the specification
(listed in parentheses) to find the entry that is out of tolerance. A Short Pass will occur if the
>50 MHz part of the test is within specification but the <50 MHz part of the test was not
performed.

BNC CASLE

SPECTRUM | 10MHz REF
40/N Mrz rer | SYNTHES| ZER/LEVEL ANALYZER g IN/OUT
INPUT

GENERATOR

BNC CABLE

Figure 4-13. Frequency Response Test Setup (<50 MHz)
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Frequency Response

BNC CABLE
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Figure 4-14. Frequency Response Test Setup (50 MHz to 22 GHz)
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Frequency Span Accuracy

Frequency Span Accuracy

Related Performance Test
Frequency Span Accuracy

Test Description

Two synthesized sources provide two signals of precise frequency separation. One source is a
synthesized sweeper, and the second source may be either a second synthesized sweeper or the
irequency synthesizer. The frequency separation is measured using the spectrum analyzer’s
delta-marker function and compared to the specification. The frequency reference for both
synthesized sources is provided by the spectrum analyzer. Only spans up to 500 MHz will be
tested if the frequency synthesizer is used as the second source. The 19.25 GHz span is not
tested on HP 8562B Spectrum Analyzers. A Short Pass will occur in either of these two cases
if the spans tested are within specification.

BNC TEE
BNC_CABLE BNC CABLE
SYNTHESIZED | rrecuency SPECTRUM | 19 wz rer SYNTHES 1 2ED | rreauency
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oood oddd 00 @& _pogo |

L 0 00 OO ocon ooooo n_l

cood mdsd 00 95 gogog
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QUTPUT

ADAPTER ADAPTER +

APC 3.5 CABLE APC 3.5 CABLE

POWER SPLITTER

Figure 4-15. Frequency Span Accuracy Test Setup
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Operation Verification Error Messages

Operation Verification displays prompts and error messages on the computer display. Error
messages are preceded with ERROR:. For more information on prompts, refer to “Program

Operation” in this chapter.

The error messages listed below are in three groups: messages beginning with alphabetic
characters, those beginning with numeric characters, and others beginning with variables such
as filenames or instrument model numbers. If an error message is not found in either of the
first two groups, it probably begins with a variable. Refer to the third group that begins with
variables. The error message descriptions include recommended corrective action.

Error Messages Beginning with Alphabetic Characters

Address must be from 0 to 30
inclusive

Cal Factor outside of 0 to 150%
range entered

Conditions Menu DUT ID disagrees

with responding DUT ID

Could not set calibrator signal to
—10.00 or —10.17 dBm

Counter reads <frequency value>
Hz. Check counter setup

Data not accepted, check entry
format

DUT doesn’t respond at address
listed

File <filename> not found

Insufficient equip. to do test <test
number> : <test name>
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HP-IB addresses must be in the range from 0 to 30.
Press any key and enter new address in this range.

Cal Factor entries must be within this range. Press any
key and enter the frequency again. Ther enter a Cal
Factor in the proper range.

The model and/or serial number of the spectrum
analyzer under test (DUT) listed in the “Conditions
Menu” in Chapter 3 does not agree with that of the
DUT which is responding over HP-IB. Press any key
and follow the instructions in the next three prompts.

While attempting the noise sidebands test using the
CAL OUTPUT signal, the amplitude of the CAL
OUTPUT signal could not be set to one of the values
indicated. Check the CAL OUTPUT amplitude and
the range of the reference level calibration adjustment.

The microwave frequency counter read a frequency far
exceeding the specification of the 10 MHz reference.
Check the test setup and press any key. The counter
will read the frequency once more and assume that the
value is correct.

The data just entered was not valid. Press any key and
try again, checking for the proper entry format.

Program attempted to address the spectrum analyzer
under test at the address listed, but the spectrum
analyzer did not respond., Check the HP-IB connections
and the address listed.

The filename of the power sensor data file entered could
not be found on the currently specified system mass
storage file location. Check the filename and the system
mass storage file location.

The required HP-IB-controlled test equipment for
the test indicated is not available. Press any key and
choose another test.



Low pass filter(s) don’t have at least
<value> dB rejection

Maximum cal amplitude <—16 dBm

No HP-IB address listed for DUT

No more tests may be linked; enter 0
at next prompi

Non-numeric entry other than S
entered, or frequency <=0

No sensor file found for <sensor
model> S/N <sensor serial #>

No 8662/63 reference oscillator.
Check INT-EXT switches

Power meter reads <value> dBm

Frinter not availabie; cannot perform
tests

REF LVL CAL adjustment range
<5 dB

Select code <value> does not
currently support HP-IB operations

www.valuetronics.com
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The low-pass filters are checked for rejection at the
second harmonic in the Second Harmonic Distortion
test. If insufficient rejection is detected, the part of the
test using the tested filter cannot be run.

Program checked that CAL OUTPUT was connected
to INPUT 5092 and found that the REF LVL CAL
adjustment could not be set for a marker amplitude
of >—10 dBm. Check CAL OUTPUT amplitude and
REF LVL CAL adjustment range.

Program attempted to address the spectrum analyzer
(DUT), but no HP-IB address was listed for it.

Press any key and enter an address for the spectrum
analyzer.

When entering a sequence of tests, the sequence string

(including commas) cannot exceed 78 characters. Press
any key and then a 0 at the next prompt. The testing

sequence will begin.

When entering a frequency of a frequency/Cal-Factor
pair to be added, edited, or deleted, the entry must
either be a number greater than 0, or S to store the
current data.

A power sensor data file for the indicated power sensor
could not be found on the currently specified system
mass storage file location specifier. Check the sensor’s
model and serial numbers and the system mass storage
file location.

No 10 MHz reference oscillator for the HP 8662A/63A
was detected. Check the INTernal/EXTernal
frequency reference switches on its rear panel. The
HP 8662A/63A should be using its internal reference
oscillator.

The power meter has read a value far exceeding the
specification of the CAL OUTPUT amplitude; check
that power sensor is connected to CAL QUTPUT and
press any key. The power will be read once more and
assumed to be valid.

All test results are sent to the printer. If a printer is
not available, tests cannot be performed.

In checking that the CAL QUTPUT was connected to
INPUT 509, the REF LVL CAL adjustment was found
to have insufficient range. Check REF LVL CAL range
manually.

The address just entered specified a select code which is
not an HP-IB interface. Check the address entered and
the select code of the appropriate interface.
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Sensor serial number must be from 1 The power sensor serial number entered was not in the

to 99999

System mass storage file location
catalog cannot be read

Test number must be between 0 and

14

Unable to load CONDITIONS file
from listed system file location

Unable to load data from <sensor
filename>

Unable to obtain catalog from

<system mass storage file location>

Unable to reach power level of
<value> dBm

range indicated. Enter the serial number correctly.

Program attempted to read the catalog of the system
mass storage file location. Check the msus of the
system mass storage file location.

Valid test numbers are in the range 0 and 14 for
entering a sequence. Entering a 0 will terminate
sequence entry and begin testing sequence. Press any
key and enter a valid test number at the next prompt.

Program attempted to load the CONDITIONS file from
the listed system mass storage file location. Check the
msus of the System mass storage file location and the
presence of the CONDITIONS file.

Program found power sensor data file, but could not
read the data from the file. Use the Sensor Utilities to
delete the file and enter new data.

The system could not verify that the system mass
storage file location entered was available. Check the
msus of the system mass storage file location.

Program was unable to set the source amplitude for a
desired power meter reading. Check the test setup.

Error Messages Beginning with Numeric Characters

8481A Sensor cal data minimum
frequency not <= 50 MHz

8481A Sensor cal data maximum
frequency not >= 300 MHz

8482A Sensor cal data minimum
frequency not <= 50 MHz

8482A Sensor cal data maximum
frequency not >= 300 MHz

8485A Sensor cal data minimum
frequency not = 50 MHz

84856A Sensor cal data maximum
frequency not >= 22 GHz

8662/63 Error # <error number>

4-34 Operation Verification

www.valuetronics.com

Program requires the HP 8481A Power Sensor to have
a Cal Factor at or below 50 MHz. Use Sensor Utilities
to add a Cal Factor at or below 50 MHz.

Program requires the HP 8481A Power Sensor to have
a Cal Factor at or above 300 MHz. Use Sensor Utilities
to add a Cal Factor at or above 300 MHz.

Program requires the HP 8482A Power Sensor to have
a Cal Factor at or below 50 MHz. Use Sensor Utilities
to add a Cal Factor at or below 50 MHz.

Program requires the HP 8482A Power Sensor to have
a Cal Factor at or above 300 MHz. Use Sensor Utilities
to add a Cal Factor at or above 300 MHz.

Program requires the HP 8485A Power Sensor to have
a Cal Factor at 50 MHz. Use Sensor Utilities to add a
Cal Factor at 50 MHz.

Program requires the HP 8485A Power Sensor to have
a Cal Factor at or above 22 GHz. Use Sensor Utilities
to add a Cal Factor at or above 22 GHz.

The HP 8662A/63A generated the error listed. Consult
the HP 8662A or HP 8663A manual.



8662/63 Frequency reference out of
tolerance

8662/63 Malfunction. Origin
unknown

8662/63 Oven not yet warmed up

8662/63 Should be on INTernal
reference

Operation Verification Error Messages

The HP 8662A/63A frequency reference is out of
tolerance. Consult the HP 8662A or HP 8663A manual.

The HP 8662A/63A las detected a malfunction.
Consult the HP 8662A or HP 8663A manual.

The HP 8662A/63A 10 MHz oven oscillator is cold.
Allow the oven to warm up.

The HP 8662A/63A is in EXTernal frequency reference
mode. Set the HP 8662A/63A to INTernal frequency
reference.

Error Messages Beginning with Variables

<filename> file not found

<keyboard entry> is a non-numeric
entry

<number of instruments>-

instruments have HP-IB addresses of

<HP-1B address>

<power meter model number>
doesn’t read signal to be in —1
+5 dBm range

<source model namber> +5 dBm
signal not in +5 +5 dBm range

<source model number> 45 dBm
signal not in —1 +5 dBm range

<source model number> +10 dBm
signal not in +10 +8 dBm range

<source model number> has a cold
oven

<source model number> is
unlevelled

www.valuetronics.com

The file indicated could not be found at the listed
system mass storage file location. Check the filename
and the system mass storage file location.

The program expected a numeric entry but did not
receive one. Enter a numeric entry.

The indicated number of instruments have all been set
to the same HP-IB address. Review the addresses and
eliminate the duplication.

The power meter (or measuring receiver) does not read
a power level within the range indicated. Check for
loose connections.

The source indicated was set for +5 dBm ocutput, but
the spectrum analyzer measured the amplitude to be
outside the 5 dB range. Check test setup.

The source indicated was set for + 5 dBm output and
the source output is fed through a power splitter to the
spectrum analyzer under test. The spectrum analyzer
should measure the amplitude to be within 5 dB of

—1 dBm (6 dB loss through power splitter). Check test
setup.

The source indicated was set for a +10 dBm output
and the source output is fed through a low-pass filter(s)
to the spectrum analyzer under test. The spectrum
analyzer should measure the amplitude to be within

8 dB of +10 dBm (the filters have some insertion loss).
Check test setup.

The 10 MHz reference oven oscillator has not warmed
up yet. Allow the oven to warm up.

The source indicated has been programmed for an
amplitude which results in an unlevelled condition.
Check the test setup for loose connections.

Operation Verification 4-35
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Error Messages

Error messages are displayed in the lower right-hand corner of the analyzer’s display. A
number, or error code, is associated with each error message. Several error codes can
correspond to the same error message. These codes are basically provided for service
personnel who troubleshoot the spectrum analyzer, however, they also alert the user to errors
in spectrum analyzer function or use. Error codes are set up in the following categories:

100 to 199
200 to 299
300 to 399
400 to 599
600 to 699
700 to 799
800 to 899
900 to 999

Programming errors
ADC failures

LO or RF failures

IF failures

Display failures
Digital failures

Option module failures

User generated errors

Eliminating Error Messages

It might be possible to eliminate some error messages by performing a GR
sequence. Follow this procedure:

2. Store the current state in a convenient STATE register.

3. Press REALIGN LO .&_7 IF . Wait for the sequence to finish.

4. Press Rgg T

5. Recall the previously stored STATE,

If any error message remains displayed the following actions are suggested:

Error

100 to 199

206 to 799

Action

Programming error detected, refer to the HP 8560A4/8561B/8563A
Spectrum Analyzer Operating Manual for information on programming the
spectrum analyzer.

The instrument is in need of service. Refer to Chapter 2 “Preparation” for
information about calling Hewlett Packard.

Error Messages §-1
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800 to 899 Option module failures detected. Refer to the appropriate option-module
for an explanation of these errors.

900 to 999 User generated errors. Information entered incorrectly or an attempt to
use the spectrum analyzer inappropriately.

Recording Error Messages

If returning the analyzer for repair is necessary, include a list of any error codes and messages
that appeared when the trouble began. These codes and messages provide troubleshooting
information for the service person working on the analyzer.

Viewing Multiple Messages

The spectrum analyzer displays only one error message at a time. More error messages may
exist. To check for more error messages, proceed as follows;

2. Press ERRDRS An error message is displayed in the active function block on the
analyzer display.

3. Use (&) (¥) to scroll through any other error messages which might exist, making note of
each error code.

5-2 Ermror Messages
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Error Code Listing

Error codes and their associated messages are listed in numeric order below,

Error codes 100 to 199 relate to incorrect spectrum analyzer programming.

ERR

100

NO PWRON

ERR

101

NO STATE

ERR

106

ABORTED!

ERR

107

HELLO 7?7

ERR

108

TIME OUT

ERR

109

CtrlFail

ERR
NOT

ERR

110
CTRL

111

¥ ARGMTS

ERR

112

?7CMD?7?

ERR

113

FREQ NO!

ERR

114

TIME NO!

ERR

115

AMPL NO!

ERR

116

7UNITS??

ERR
NOP
ERR
NOP

ERR
NOP

ERR
NOP

ERR
NOP

ERR
NOP

ERR
NOP

117
NUM
118
EP

119
UPDN

120
ONoF

121
ARG

122
TRC

123
ABLK

Power-on state is invalid; default state is loaded.

State to be RECALLed not valid or not SAVEd.

Current operation is aborted; HP-IB parser reset.
No HP-IB listener is present.

Analyzer timed out when acting as controller.
Analyzer unable to take control of the bus.
Analyzer is not system controller.

Command does not have enough arguments.
Unrecognized command.

Command cannot have frequency units.

Command cannot have time units.

Command cannot have amplitude units.
Unrecognizable units.

Command cannot have numeric units.

Enable parameter cannot be used.

UP/DN are not valid arguments for this command.
ON/OFF are not valid arguments for this command.
AUTO/MAN are not valid arguments for this command.
Trace registers are not valid for this command.

A-block format not valid here.

www.valuetronics.com
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ERR 124
NOP IBLK

ERR 125
NOP STRNG
ERR 126
NO ?

ERR 127
BAD DTMD

ERR 128
PK WHAT?

ERR 128
PRE TERM
ERR 130
BAD TDF

ERR 131
77 AM/FM

ERR 132
!FAV/RMP

ERR 133
!INT/EXT

ERR 134
??? ZERO
ERR 135
??? CURR
ERR 136
7?77 FULL
ERR 137
777 LAST
ERR 138
!GRT/DSP

ERR 139
PLOTONLY

ERR 140
?? PWRON

ERR 141
BAD ARG

ERR 142
BAD ARG

ERR 143
NO PRESL

ERR 144
COUPL??

I-block format not valid here.

Strings are not valid for this command.
This command cannot be queried.

Not a valid peak detector mode.

Not a valid peak search parameter.

Premature A-block termination.

Arguments are only for TDF command.

AM/FM are not valid arguments for this command.
FAV/RAMP are not valid arguments for this command.
INT/EXT are not valid arguments for this command.
ZERQ is not a valid argument for this command.
CURR is not a valid argument for this command.
FULL is not a valid argument for this command.
LAST is not a valid argument for this command.
GRT/DSP are not valid arguments for this command.
Argument can only be used with PLOT command.
PWRON is not a valid argument for this command.
Argument can only be used with FDIAG command.
Query expected for FDIAG command.

No preselector hardware to use command with.

Invalid COUPLING argument, expected AC or DC.

5-4 Error Messages
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Error codes 200 through 299 relate to ADC hardware/firmware failures. Instrument service

is required.

ERR 200
SYSTEM

ERR 201
SYSTEM

ERR 250
OUTOF RG

ERR 251
NO IRQ

ADC Driver/ADC Hardware/firmware interaction; check for other errors.
ADC Controller/ADC Hardware/firmware interaction; check for other errors.
ADC input is outside of ADC range.

Microprocessor not receiving interrupt from ADC.

Error codes 300 through 399 relate to LO and RF hardware/firmware failures. Instrument
service is required.

ERR 300
YTO UNLK

ERR 301
YTO UNLK
ERR 302
OFF UNLK
ERR 303
XFR UNLK
ERR 304
ROL UNLK
ERR 305
FREG ACC

ERR 306
FREQ ACC

ERR 307
FREQ ACC

ERR 308
FREQ ACC

ERR 309
FREQ ACC

ERR 310
FREQ ACC

ERR 3ii
FREQ ACC

ERR 312
FREQ ACC

ERR 313
FREQ ACC

ERR 314
FREQ ACC

ERR 315
FREQ ACC

YTO (1ST LO) phase-locked loop (PLL) is unlocked.

YTO PLL is unlocked.

Offset Roller Oscillator PLL is unlocked.
Transfer Roller Oscillator PLL is unlocked.
Main Roller Oscillator PLL is unlocked.

Course Adjust DAC cannot bring MAINSENSE close to zero

Fine Adjust DAC cannot bring MAINSENSE close to zero

Transfer Oscillator Pretune DAC out of range

Offset Oscillator Pretune DAC not within prescribed limits at low frequency
Offset Oscillator Pretune DAC not within prescribed limits at high frequency

Main Roller Pretune DAC set to 255 before MAINSENSE changes to negative
polarity

Main Roller Pretune DAC set to 255 before MAINSENSE changes to negative
polarity

Fine Adjust DAC cannot bring MAINSENSE close to zero.

The combination of Sampler Oscillator and Roller Oscillator frequencies do
not correspond to the required YTO start frequency.

Span calibration problems. An unlocked Main Roller loop or lack of a sweep
ramp.

Span calibration problems. Roller Span Attenuator DAC is out of range.

Error Messages 5-5
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ERR 316 Sensitivity of the Main Roller DAC is zero.

FREQ ACC

ERR 317 Main Coil Course DAC at limits.

FREQ ACC

ERR 318 Main Coil Fine DAC at limits.

FREQ ACC

ERR 321 Main Roller tuning sensitivity is not greater than zero.

FREQ ACC

ERR 322 Main Roller Pretune DAC value set greater than 255.

FREQ ACC

ERR 324 Course Adjust DAC cannot bring MAINSENSE close to zero
FREQ ACC

ERR 325 Fine Adjust DAC cannot bring MAINSENSE close to zero
FREQ ACC

ERR 326 Fine Adjust DAC near the end of range.

FREQ ACC

ERR 327 Offset Roller Oscillator PLL is unlocked.

OFF UNLK

ERR 328 Roller Fine Adjust DAC sensitivity less than or equal to zero.
FREG ACC

ERR 329 Roller Course Adjust DAC sensitivity less than or equal to zero.
FREQ ACC

ERR 331 Invalid YTO frequency

FREQ ACC

ERR 333 600 MHz Reference Oscillator PLL is unlocked.

600 UNLK

ERR 334 1st LO Distribution Amplifier is unleveled.

LO AMPL

ERR 335 Sampling Oscillator PLL is unlocked.

SMP UNLK

ERR 336 Cal Oscillator failed to lock when going to internal 10 MHz reference
10 MHz Ref

Error codes 400 through 599 relate to IF failures. Instrument service is required.

These errors are generated when the automatic IF adjustment routine detects a fault. These
errors are designed to assist service personnel in IF problem isolation, however, an instrument
will function if the suspect functional parameters are not required. This routine adjusts
amplitude parameters first, then resolution bandwidths in this sequence: 300 kHz, 1 MHz,

2 MHz, 100 kHz, 30 kHz, 10 kHz, 3 kHz, 1 kHz, 300 Hz, 100 Hz, 30 Hz, and 10 Hz. The
routine restarts from the beginning if a fault is detected.

Resolution bandwidth filters adjusted after the routine begins and before the fault is detected
should be acceptable; resolution bandwidth filters adjusted later in the sequence are suspect.

If the fault is detected before the first resolution bandwidth (300 kHz) is adjusted, all IF
performance is suspect.

ERR 400 Unable to adjust amplitude of 100 Hz RES BW.
AMPL 100

5-6 Error Messages
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ERR

401

AMPL 300

ERR

402

AMPL 1K

ERR

403

AMPL 3K

ERR

404

AMPL 10X

ERR
RBW

ERR
REW

ERR
REW

ERR
REW

ERR
RBW

ERR
REW

ERR
REW

ERR
RBW

ERR
REW

ERR
REW

ERR
RBW

ERR
RBW

ERR
RBW
ERR
RBW

ERR
REW

ERR
REW

ERR
RBRW

ERR
REW

4085
10K

406
10K

407
10K

408
10K

409
10K

410
10K

411
10K

412
10K

413
10X

414
10K

416
10K

416
10K

417
3K

418
3K

419
3K

420
3K

421
10K

422
10K

Unable to adjust amplitude of 300 Hz RES BW.
Unable to adjust amplitude of 1 kHz RES BW.

Unable to adjust amplitude of 3 kHz RES BW.

Unable to adjust amplitude of 10 kHz RES BW.
Unable to adjust 10 kHz RES BW Pole 1.

Unable to adjust 10 kHz RES BW Pole 2.

Unable to adjust 10 kHz RES BW Pole 3.

Unable to adjust 10 kHz RES BW Pole 4.

Unable to adjust 10 kHz RES BW Pole 1.

Unable to adjust 10 kHz RES BW Pole 2.

Unable to adjust 10 kHz RES BW Pole 3.

Unable to adjust 10 kHz RES BW Pole 4.

Unable to adjust 10 kHz RES BW. No cross PT Pole 1,
Unable to adjust ‘10 kHz RES BW. No cross PT Pole 2.
Unable to adjust 10 kHz RES BW. No cross PT Pole 3.
Unable to adjust 10 kHz RES BW. No cross PT Pole 4.
Unable to adjust 3 kHz RES BW. No cross PT Pole 1.
Unable to adjust 3 kHz RES BW. No cross P'I' Pole 2.
Unable to adjust 3 kHz RES BW. No cross PT Pole 3.
Unable to adjust 3 kHz RES BW. No cross PT Pole 4.
Unable to adjust 10 kHz RES BW. Cross PT RG Pole 1.

Unable to adjust 10 kHz RES BW. Cross PT RG Pole 2.

Error Messages 5-7
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ERR
REW

ERR
RBW

ERR
REW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
REW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
REW

ERR
REW

ERR
RBW

ERR
REW

ERR
REW

ERR
RBW

ERR
REW

423
10K

424
10K

425
3K

426
3K

427
3K

428
3K

429
100

430
300

431
1K

432
3K

433
10K

434
300

435
300

436
300

437
300

438
1K

439
1K

440
1K

441
1K

442
3K

443
3K

444
3K

Unable to adjust 10 kHz RES BW. Cross PT RG Pole 3.
Unable to adjust 10 kHz RES BW. Cross PT RG Pole 4.
Unable to adjust 3 kHz RES BW. Cross PT RG Pole 1.
Unable to adjust 3 kHz RES BW. Cross PT RG Pole 2.
Unable to adjust 3 kHz RES BW. Cross PT RG Pole 3.
Unable to adjust 3 kHz RES BW. Cross PT RG Pole 4.
Unable to adjust 100 Hz RES BW. ADC Handshake
Unable to adjust 300 Hz RES BW., ADC Handshake
Unable to adjust 1 kHz RES BW. ADC Handshake
Unable to adjust 3 kHz RES BW. ADC Handshake
Unable to adjust 10 kHz RES BW. ADC Handshake
Unable to adjust 300 Hz RES BW. LO Amplitude Pole 1.
Unable to adjust 300 Hz RES BW. LO Amplitude Pole 2.
Unable to adjust 360 Hz RES BW. LO Amplitude Pole 3.
Unable to adjust 300 Hz RES BW. LO Amplitude Pole 4.
Unable to adjust 1 kHz RES BW. LO Amplitude Pole 1.
Unable to adjust 1 kHz RES BW. LO Amplitude Pole 2.
Unabie to adjust 1 kHz RES BW. LO Amplitude Pole 3.
Unable to adjust 1 kHz RES BW. LO Amplitude Pole 4.
Unable to adjust 3 kHz RES BW. LO Amplitude Pole 1.
Unable to adjust 3 kHz RES BW. LO Amplitude Pole 2.

Unable to adjust 3 kHz RES BW. LO Amplitude Pole 3.
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ERR 445 Unable to adjust 3 kHz RES BW. LO Amplitude Pole 4.

RBW 3K

ERR 446 Unable to adjust 10 kHz RES BW. LO Amplitude Pole 1.
RBW 10K

ERR 447 Unable to adjust 10 kHz RES BW. LO Amplitude Pole 2.
RBW 10K

ERR 448 Unable to adjust 10 kHz RES BW. LO Amplitude Pole 3.
REW 10K

ERR 449 Unable to adjust 10 kHz RES BW. LO Amplitude Pole 4,
REW 10K

ERR 450 IF hardware failure. Check other error messages.
IF SYSTM

ERR 451 IF hardware failure. Check other error messages.
IF SYSTM

ERR 452 IF hardware failure. Check other error messages.
IF SYSTM

ERR 454 Linear to Log utility. Check other errors.

AMPL

ERR 455 Lin to Log conversion, fine gain, AMPL1.

AMPL,

ERR 456 Lin to Log conversion, fine gain, AMPL2.

AMPL

ERR 457 Lin to Log conversion, fine gain, AMPL3

AMPL

ERR 458 Lin to Log conversion, step gain 1, AMPL4

AMPL

ERR 459 Lin to Log conversion, step gain 1, AMPLS5

AMPL

ERR 460 Lin to Log conversion, step gain 1, AMPL6

AMPL

ERR 461 Lin to Log conversion, step gain 2, AMPL7

AMPL

ERR 462 Lin to Log conversion, step gain 2, AMPLS

AMPL

ERR 463 Lin to Log conversion, course gain, AMPLY

AMPL

ERR 464 Lin to Log conversion, course gain, AMPL1(

AMPL

ERR 465 Lin to Log conversion, course gain, AMPL11

AMPL

ERR 466 Unable to adjust linear amplitude scale. AMPL12.
LIN AMPL

ERR 467 Unable to adjust log amplitude scale. AMPL13.
LOG AMPL

Error Messages 5-9
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ERR
LoG

LOG

ERR
LOG

ERR
RBW

RBW

ERR
RBW

ERR
REW

RBW

ERR
RBW

ERR
RBW

ERR
REW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
REW

ERR
REW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
RBW

468
AMPL

469
AMPL

470
AMPL

471
30K

472
100K

473
300K

474
1M

475
30K

4786
100K

477
300K

478
iM

483
10K

484
3K

485
1K

486
300

487
100

488
100

489
100

490
100

491
100

492
300

493
1K

Unable to adjust log amplitude scale. AMPL14,
Unable to adjust log amplitude scale. AMPL15
Unable to adjust log amplitude scale. AMPL186.
Unable to adjust 30 kHz RES BW. Lin to Log LC1
Unable to adjust 100 kHz RES BW. Lin to LOG LC1.
Unable to adjust 300 kHz RES BW. Lin to Log LC1.
Unable to adjust 1 MHz RES BW. Lin to Log LCI1.
Unable to adjust 30 kHz RES BW. Lin to Log LC2.
Unable to adjust 100 kHz RES BW. Lin to Log LC2.
Unable to adjust 300 kHz RES BW. Lin to Log LC2.
Unable to adjust 1 MHz RES BW. Lin to Log LC2,
Unable to adjust 10 kHz RES BW. Lin to Log XTAL1.
Unable to adjust 3 kHz RES BW. Lin to Log XTAL2.
Unable to adjust 1 kHz RES BW. Lin to Log XTAL3.
Unable to adjust 300 Hz RES BW. Lin to Log XTAL4.
Unable to adjust 100 Hz RES BW. Lin to Log XTALS.
Unable to adjust 100 Hz RES BW.

Unable to adjust 100 Hz RES BW.

Unable to adjust 100 Hz RES BW.

Unable to adjust 100 Hz RES BW. XTAL SWP GAIN.
Unable to adjust 300 Hz RES BW. XTAL SWP GAIN.

Unable to adjust 1 kHz RES BW. XTAL SWP GAIN.
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ERR 494 Unable to adjust 3 kHz RES BW. XTAL SWP GAIN.

RBW 3K

ERR 495 Unable to adjust 10 kHz RES BW. XTAL SWP GAIN.

RBW 10K

ERR 496 Unable to adjust 100 Hz RES BW. Inadequate Q.

RBW 100

ERR 497 Unable to adjust 100 Hz RES BW. Alignment.

RBW 100

ERR 498 Unable to adjust 100 Hz RES BW. Gain.

RBW 100

ERR 499 Cal Oscillator is unlocked.

CAL UNLK

ERR 500 Unable to adjust amplitude of 30 kHz RES BW.

AMPL 30K

ERR 501 Unable to adjust amplitude of 100 kHz RES BW.,

AMPL .1M

ERR 502 Unable to adjust amplitude of 300 kHz RES BW.

AMPL .3M

ERR 503 Unable to adjust amplitude of 1 MHz RES BW,

AMPL 1M

ERR 504 Unable to adjust amplitude of 30 kxHz RES BW. CAL Gain.
AMPL 30K

ERR 505 Unable to adjust amplitude of 100 kHz RES BW. CAL Gain.
AMPL .1IM

ERR 506 Unable to adjust amplitude of 300 kHz RES BW. CAL Gain.
AMPL .3M

ERR 507 Unable to adjust amplitude of 1 MHz RES BW. CAL Gain.
AMPL. 1M

ERR 508 Insufficient gain during LC BW Cal of 30 kHz RES BW.
AMPL 30K

ERR 509 Insufficient gain during LC BW Cal of 100 kHz RES BW.
AMPL .1M

ERR 510 Insufficient gain during LC BW Cal of 300 kHz RES BW.
AMPL .3M

ERR 5ii Insufficient gain during LC BW Cal of 1 MHz RES BW.
AMPL 1M

ERR 512 Insufficient gain during crystal BW Cal of 100 Hz RES BW.
RBW 100

ERR 513 Insufficient gain during crystal BW Cal of 300 Hz RES BW.
RBW 300

ERR 514 Insufficient gain during crystal BW Cal of 1 kHz RES BW.
RBW 1K

ERR S15 Insufficient gain during crystal BW Cal of 3 kHz RES BW.
RBW 3K

Error Messages 5-11
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ERR
RBW

ERR
RBW

ERR
RBW

ERR
REW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
REW

ERR
RBW

ERR
RBW

ERR
REW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
RBW

ERR -

RBW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
RBW

516
10K

517
100

518
300

519
iK

520
3K

521
10K

522
10K

523
10K

524
10K

525
10K

526
<300

527
<300

528
<300

529
<300

530
<300

531
<300

632
<300

B33
<300

534
<300

535
<300

£36
<300

537
<300

Insufficient gain during crystal BW Cal of 10 kHz RES BW.

Unable to adjust 100 Hz RES BW. XTAL SWP PROB.

Unable to adjust 300 Hz RES BW. XTAL SWP PROB.

Unable to adjust 1 kHz RES BW, XTAL SWP PROB.

Unable to adjust 3 kHz RES BW. XTAL SWP PROB.

Unable to adjust 10 kHz RES BW. XTAL SWP PROB.

Unable to adjust 10 kHz RES BW. SYM POLE 1.

Unable to adjust 10 kHz RES BW. SYM POLE 2.

Unable to adjust 10 kHz RES BW. SYM POLE 3.

Unable to adjust 10 kHz RES BW. SYM POLE 4.

Unable to adjust <300 Hz RES BWs. Timeout during data sampling.

Step gain correction failed for <300 Hz RES BW. Narrow BW SGO 9dB attn
failed.

Unable to adjust <300 Hz RES BWs. DC level at ADC cannot be calibrated.
Unable to adjust <300 Hz RES BWs. Demod data for calibration is bad.
Unable to adjust <300 Hz RES BWs. Narrow BW VCXO Calibration failed
Flatness correction data not acceptable for <300 Hz RES BWs.

Absolute gain data for <300 Hz RES BWs not acceptable.

Unable to adjust <300 Hz RES BWs. Timeout during data sampling narrow
BW chunk.

Unable to adjust <300 Hz RES BWs. Frequency count of CAL OSC using IF
downconverter failed.

Unable to adjust <300 Hz RES BWs. Inadequet FM demod range for 500Hz
IF filter measurement.

Unable to adjust <300 Hz RES BWs. Unable to autorange the chirp signal.

Unable to adjust <300 Hz RES BWs. CW CAL OSC not autoranging.
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ERR 538 Unable to adjust <300 Hz RES BWs. Noisy shape of 500 Hz IF filter.

RBW <300

ERR 539 Unable to adjust <300 Hz RES BWs. CW CAL 0SC not autoranging.
RBW <300

ERR 540 Unable to adjust <300 Hz RES BWs. No SIGLOCK on CW CAL 0QSC
RBW <300 during pretune.

ERR 550 CAL Oscillator ID. Indicates incompatible hardware. Cal Osc not expected
IDCALOSC

ERR 551 LOG Board ID. Indicates incompatible hardware. Log board not expected.
ID LOGBD

ERR 553 Unable to adjust amplitude of log scale. Divide by 0_D in CalLogGain.
LOG AMPL

ERR 554 Unable to adjust amplitude of log scale. Divide by 0_M in CalLogGain.
LOG AMPL

ERR 555 Unable to adjust amplitude in log scale. No TOS_G in CalLogGain.

L0G AMPL

ERR 556 Unable to adjust amplitude in log scale, No TOS_0 in CalLogGain.

LOG AMPL

ERR 557 Unable to adjust amplitude in log scale. Insufficient IF gain in CalLogGain.
LOG AMPL

ERR 558 Unable to adjust amplitude in log scale. Negative M,0 in CalLogGain.
L0G AMPL

ERR 559 Unable to adjust amplitude in log scale. Low MDAC value.

LOG AMPL

ERR 560 Unable to adjust amplitude in log scale. High MDAC value.

L.0OG AMPL

ERR 561 Unable to adjust amplitude in log scale. Second Step Gain/P1 offset in
LOG AMPL CalLogGain.

ERR 562 Unable to adjust amplitude in log scale. Second Step Gain/P2 offset in
LOG AMPL CalLogGain.

ERR 563 Unable to adjust amplitude in log scale. Third Step Gain range problem in
LOG AMPL CalLogPower.

ERR 564 Unable to adjust amplitude in log scale. No Compression in CalLogPower
LOG AMPL

ERR 565 Unable to adjust amplitude in log scale. Gain Compression Error in

LOG AMPL CalLogPower.

ERR 566 Unable to adjust amplitude in log scale. Unable to set LOG CAL LVL in
LOG AMPL Call.ogPower.

ERR 567 Unable to adjust amplitude in log scale. No TOS LX in CalLogExpand.
LOG AMPL

ERR 568 Unable to adjust amplitude in log scale. No LVL LX in CalLogPower.
LOG AMPL
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ERR
LOG

ERR
LOG

ERR

AMPL

ERR

569
AMPL

570
AMPL

571

572

AMPL 1M

ERR
LOG

ERR
LoG

ERR
LOG

ERR
LOG

ERR
LoG

ERR
LOG

ERR
LO0G

ERR
LOG

ERR

573
AMPL

574
AMPL

575
AMPL

676
AMPL

577
AMPL

578
AMPL

579
AMPL

580
AMPL

581

AMPL

ERR

582

AMPL

ERR
RBW

ERR
REW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
RBW

ERR
RBW

583
30K

584
100K

585
300K

£86
iM

587
30K

588
100K

589
300K

Unable to adjust amplitude in log scale. Low MDACX value in
CalLogExpand.

Unable to adjust amplitude in log scale. High MDACX value in
CalLogExpand.

Unable to adjust step gain amplifiers. No TOS_D in CalDetectors.

Unable to adjust amplitude of 1 MHz RES BW. No TOS_W in
CalWidebandLog.

Unable to adjust amplitude in log scale. Video offset error + 0.
Unable to adjust amplitude in log scale. Video offset error +1.
Unable to adjust amplitude in log scale. Video offset error 42,
Unable to adjust amplitude in log scale. Video offset error +3.
Unable to adjust amplitude in log scale. Video offset error +4.
Lim Calibration error from DC Logger Cal

Attenuator CAL level error from DC Logger Cal.

FID CAL level error from DC Logger Cal

Unable to adjust 100 kHz and <10 kHz RES BWs. ADC/CALOSC
handshake CAL in Sweep Xtal.

Unable to adjust 100 kHz and <10 kHz RES BWs. Bad CALOSC Calibration
in Sweep Rate.

Unable to adjust 30 kHz RES BW. SYSBW and LCBW disagreement in
LCCAL.

Unable to adjust 100 kHz RES BW. SYSBW and LCBW disagreement in
LCCAL.

Unable to adjust 300 kHz RES BW. SYSBW and LCBW disagreement in
LCCAL.

Unable to adjust 1 MHz RES BW. SYSBW and LCBW disagreement in
LCCAL.

Unable to adjust 30 kHz RES BW. SYSBW and LCBW disagreement in
LCCAL.

Unable to adjust 100 kHz RES BW. SYSBW and LCBW disagreement in
LCCAL.

Unable to adjust 300 kHz RES BW. SYSBW and LCBW disagreement in
LCCAL.
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ERR 580
REW 1M

ERR 591
LOG AMPL

ERR 592
LOG AMPL

ERR 593
LOG TUNE

ERR 594
LOG OFST

ERR 595
LOG ATTN

ERR 596
LoG¢ FID

ERR 597
LOG OFST

ERR 588
LOG OFST

ERR 599
LOG GAIN

Unable to adjust 1 MHz RES BW. SYSBW and LCBW disagreement in
LCCAL.

Unable to adjust amplitude in log scale. No power sweep in find compression
point.

Unable to adjust amplitude in log scale. No compression BOW in find
compression point.

HIIMIT Cal tune error from DC Logger Calibration.

Attenuator Calibration Offset error from DC Logger Calibration.
Attenuator Calibration Absolute error from DC Logger Calibration.
Fidelity error from DC Logger Calibration.

Fidelity Offset error from DC Logger Calibration.

Fidelity Offset unstable from DC Logger calibration.

Fidelity Gain error from DC Logger calibration.

Error codes 600 through 699 relate to system failures. Instrument service is required.

ERR 600
SYSTEM

ERR 601
SYSTEM

ERR 650
JUTOF RG

ERR 651
NO IRQ

Hardware/firmware interaction; check other errors.
Hardware/firmware interaction; check other errors.
ADC input is outside of the ADC range.

Microprocessor is not receiving interrupt from ADC.

Error codes 700 through 799 relate to digital and checksum failures. Instrument service is

required.
ERR 700
EEROM
ERR 701
AMPL CAL

ERR 702
ELAP TIM

ERR 703
AMPL CAL

ERR 704
PRESELCT

Checksum error of EEROM A2U501

Checksum error of frequency response correction data.
Checksum error of elapsed time data.
Checksum error of frequency response correction data.

Checksum error of customer preselector peak data; external preselector data
recalled in internal mode; or internal preselector data recalled in external
mode.

Error Messages 5-15
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ERR
ROM

ERR
ROM

ERR
ROM

ERR
ROM

ERR
ROM

ERR
ROM

ERR
RAM

ERR
RAM

ERR
RAM

ERR
RAM

ERR
RAM

ERR
RAM

ERR
BAD

ERR

705
uaoe

706
U307

707
U308

708
U309

709
U310

710
U311

711
U303

712
U302

713
U301

714
U300

715
U305

716
U304

717
upP!!

718

BATTERY?

ERR

750

SYSTEM

ERR

751

SYSTEM

ERR

752

SYSTEM

ERR

753

SYSTEM

ERR

764

SYSTEM

ERR

755

SYSTEM

ERR

756

SYSTEM

ERR

787

SYSTEM
5-16 Error Messages

Checksum error of program ROM A2U306.

Checksum error of program ROM A2U307.

Checksum error of program ROM A2U308.

Checksum error of program ROM A2U309.

Checksum error of program ROM A2U310.

Checksum error of program ROM A2U311.

Checksum error of system RAM A2U303.

Checksum error of system RAM A2U302.

Checksum error of system RAM A2U301.

Checksum error of system RAM A2U300.

Checksum error of system RAM A2U305.

Checksum error of system RAM A2U304.

Microprocessor not fully operational.

Nonvolatile RAM not working; check battery.

Hardware/firmware interaction, zero divide; check other errors.
Hardware/firmware interaction, floating overflow; check other errors.
Hardware/firmware interaction, floating underflow; check other errors.
Hardware/firmware interaction, LOG error; check other errors.
Hardware/firmware interaction, Integer overflow; check other errors.
Hardware/firmware interaction, square root error; check other errors.
Hardware/firmware interaction, Triple underflow; check other errors,

Hardware/firmware interaction, BCDL overflow; check other errors.
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ERR 759 Hardware/firmware interaction, Code invoked for wrong instrument.

SYSTEM

ERR 755 Hardware/firmware interaction, square root error; check other errors.

SYSTEM

Note Error codes 800 through 899, MODVULE, are reserved for option modules,
such as the HP 85629B Test and Adjustment Module or the HP 85620A

i Mass Memory Module. Refer to the option module’s manual for a list of

product-specific error messages.

Error codes 900 to 904, relate to user-generated errors.
These errors occur if the operator has entered information incorrectly, or is attempting to use
the analyzer inappropriately.

ERR 900 Tracking generator output is unleveled.

TG UNLVL

ERR 901 Tracking generator output unleveled because START FREQ is set below
TGFrqlmt tracking generator frequency limit (300 kHz).

ERR 902 The state of the stored trace does not match the current state of the analyzer,
BAD NORM

ERR 903 Unnormalized trace A is off screen with trace math or normalization on.

A > DLMT

ERR 904 Calibration trace (trace B) is off screen with trace math or normalization on.
B > DLNMT

ERR 905 Unable to lock Cal Oscillator when set to external reference. Check that
EXT REF external reference is within tolerance.

ERR 906 The OCXO oven is cold.

OVENCOLD

ERR 907 Unit is still performing IF calibration or is in need of IF calibration which

DO IF CALS were not done due to an QVENCOLD condition.

Error Messages §5-17
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Index

1 F
12 MHz LPF parts list, 3-9 firmware date, 2-7
A H
accessories, 1-1 HP-IB addressing, 2-9
accessories to order, 1-3-5
all tests softkey menu, 4-11 i
abort sequence, 4-11, 4-12 initial turn on, 2-7-9
list equipment, 4-12 firmware date, 2-7
repeat sequence, 4-12 HP-IB addressing, 2-9
repeat test, 4-12 reference level calibration, 2-8
restart, 4-11 trace alignment procedure, 2-8
single sequence, 4-11 warm-ap time, 2-7
single test, 4-12
all tests softkeys o
abort test, 4-11 operation verification
analyzer frequency range, 1-1 10 MHz reference, 4-5
alphabetic error messages, 4-32-34
¢ BASIC binaries, 4-6
characteristics, 1-6 ‘BASIC programs, 4-6
conditions menu softkeys, 4-14 compatible controllers, 4-1
change entry, 4-14 controller setup, 4-4
exit program, 4-14 error messages, 4-32-35
load conditions, 4-14 getting started, 4-1
query DUT s/n, 4-14 HP-IB cables, 4-4
sensor utilities softkey, 4-14 HP-IB printers, 4-2
store conditions, 4-14 introduction, 4-1-16
test menu, 4-14 memory required, 4-1
verify HP-1B, 4-14 numeric error messages, 4-34-35
operating system software, 4-1
E required test equipment, 4-4
electrostatic discharge , 2-6-7 test descriptions, 4-16-31
static-safe accessories, 2-7 variable error messages, 4-35
error codes warm-up times, 4-2
100 to 199, 5-3 operation verification menus
200 to 299, 5-5 all tests, 4-6
300 to 399, 5-5 all-tests operation, 4-11
400 to 599, 5-6 conditions menu, 4-14
600 to 699, 5-15 sensor utilities, 4-9
800 to 899, 5-17 sensor utilities menu, 4-14
900 to 904, 5-17 test menu, 4-8, 4-15
automatic IF adjust, 5-6 operation verification softkeys, 4-14~-15
numeric listing, 5-3-17 operation verification test descriptions, 4-16-31
error messages, 5-1-17 operation verification tests

test equipment per test, 4-2
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test list, 4-2
tests excluded, 4-4
option 002 performance tests
abasolute amplitude and vernier accy, 3-107
frequency tracking range, 3-132
harmonic spurious outputs, 3-118
LO feedthrough amplitude, 3-126
maximum leveled output power, 3-110
non-harmonic spurious outputs, 3-121
power sweep range, 3-112
RF power off residuals, 3-115
tracking generator feedthrough, 3-129
tracking generator frequency accy, 3-135
tracking generator level flatness, 3-104
options, 1-1

-]
packaging, 2-1-2
other packaging, 2-12
packaging part numbers, 2-1
performance test procedures
1st LO output amplitude, 3-92
absolute amplitude and vernier accy, 3-107
calibrator amplitude accy, 3-16
displayed average noise level, 3-18
freq readout and freq count MKR accy, 3-62
frequency response, 3-71
frequency span accy, 3-81
frequency tracking range, 3-132
gain compression, 3-89
harmonic spurious outputs, 3-118
IF gain uncertainty, 3-40
IF input amplitude acey, 3-101
image, multiple, out of range resp., 3-59
input atten switching uncertainty, 3-33
LO feedthrough amplitude, 3-126
maximum leveled output power, 3-110
noise sidebands, 3-57
non-harmonic spurious outputs, 3-121
non-opt. 003 10 MHz reference output, 3-10
opt. 003 10 MHz reference output, 3-12
power sweep range, 3-112
pulse digitization uncertainty, 3-65
RBW accy and seilectivity , 3-25
RBW switching and IF alignment, 3-22
residual FM, 3-53
residual responses, 3-99
RF power off residuals, 3-115
scale fidelity , 3-45
second harmeonic distortion, 3-68
sweep time accuracy, 3-95
third order intermodulation dist., 3-84
tracking generator feedthrough, 3-129
tracking generator freq. acey, 3-135
tracking generator level flatness, 3-104
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performance tests
before starting, 3-3
calibration cycle, 3-3
failed specification, 3-3
recommended test equipment list, 3-5
recording test results, 3-3
test list table, 3-1
power requirements, 2-5
line fuse, 2-4
line voltage range, 2-3
power cables, 2-4
power sensor utilities menu softkeys, 4-14
add file, 4-14
delete file, 4-14
list files, 4-14
system file, 4-14
view/edit, 4-14
preparation, 2-1

realigning LO and IF, 5-1
reference level calibration, 2-8
reviewing error messages, 5-2
running operation verification
accessing test menu, 4-8
changing mass storage file, 4-10
conditions file, 4-8
conditions menu, 4-6
dual-bus operation, 4-9
exiting op verification, 4-9
frequency counter, 4-11
HP-IB addressing, 4-7
loading the program, 4-6-16
mass storage file, 4-7, 4-8, 4-9
missing ETE, 4-11
power meter, 4-11
power sensor cal, 4-12
power sensors, 4-7
sensor data file, 4-9
sensor file deletion, 4-10
sensor file edits, 4-10
sensor serial number, 4-10
sensor utilities menu, 4-9-10
sertal number query, 4-9
test modes, 4-11
test record header, 4-6
test results, 4-12-13
verifying HP-IB, 4-9

serial numbers, 1-5

servicing, 2-9-15
sales and service offices, 2-14
service tag, 2-12



shipping
cushioning materials, 2-1
other packaging, 2-12
shipping container, 2-1-2
specifications, 1-6

T

TAM functional tests, 3-4-5
running TAM tests, 3-5
test list and required equipment, 3-4
test descriptions, 4-16-31
10 MHz reference accy, 4-16
calibrator amp accy, 4-18
displayed avg noise level, 4-19
frequency counter accy, 4-27
frequency readout, 4-27
frequency response, 4-2%
frequency span accy, 4-31
IF gain uncertainty, 4-23

www.valuetronics.com

input attn switching uncertainty, 4-22
noise sidebands, 4-26
RES BW accy and selectivity, 4-21
RES BW switching uncertainty, 4-20
residual FM, 4-25
scale fidelity, 4-24
second harmonic distortion, 4-28
test menu softkeys, 4-15
all tests, 4-15
calibrate sensor, 4-15
list equipment, 4-15
repeat sequence, 4-15
repeat test, 4-15
single sequence, 4-15
single test, 4-15
trace alignment procedure, 2-8

w
warm-up time, 2-7
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