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onfig‘uration Examples

See how MMS can work for your application.
(direction-finding receiver, above)

nnstruments

Single-module instruments can be integrated
to meet your needs. (power meter, above)
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MMS Overview

The HP 70000 medular
measurement system (MMS)is
an integrated family of test
eguipment especially suited for
high performance R¥, microwave,
and lightwave applications.

This measurement pistform
offers the lowest life cyele cost
when you mtegrate, support, er
vpgrade your tesf system,

Configuration Examples

13

You can integrate multiple MMS
instruments iato u complets
measurement sofution. The MMS
platform contributes uniquely to
the success of many pregrams,
both commercial and military,

Instrumentis

Choose from instruments that
are single modules or multiple
modules configured into systems.
More than 46 different modular
components are available,
tncluding mainframes, displaya,
meduies, and systems.

114 System Integration

Quickly integrate your test system
using the resources and tools
available. Save development time
using HP's custorn switch matrixes.
Or design your own medules

using development products and
engineering resources availabie
from: HP and other vendors.

134 System Building Blocks

Configure an instrument or system
for unique applications using
off-the.shelf modules. Schematics
show inputs, outputs, and the
major funectienal Hlocks contained
m each module.

167 Customer Support

HP provides preduct support and
services, including calibration,
performance test software, hotline
suppert, dorumentation, and
equipment requirement
information.

173 Alphabetical and

Numerical indices

Loeate produets by product model
rumber or product type.




modular Instrument Systems

Use multi-module instruments to build an array
of applications. (spectrum analyzer workstation, above)

Hystem Integration

Integrate your test sytem with MMS tools.

Eystem Building Blocks

Configure instruments and systems for unique applications.



Introduction

The microwave standard

Fhe modular measurement system
{MMS} iz the high performance
instrument system that provides
the lowest Hfe-cyele cost for high
frequency test systems, from RF
and microwave to lightwave, The
MMS helps you reduce cost, save
time, and minimize risk when
integrating, using, supporting, or
upgrading measurement gysterms,
Test systems can be optimized by

combining MMS with other systems.

MMS architecture

MMS is a modular architecture

with & well-defined environment
optimized for RF and mierowave
instrumentation. Il addresses the
industry need for downsized,
modular instrumentation that can
share common system components.
Numerous aff-the-shelf system
components—inciuding mainframes,
modules, and soflware—are available
from HP and other manufacturers.
Beczuse the system is epen, manufac-
turers and systemn integrators can
{everage existing hardware and
software by building additional
components of their own.

Quick system configuration
System integrators can quickly
configure modular test systems.
Modularify atlows aystems of all sizes
to be tailored easily to suit your
reguirements. Many gpecial hardware
and software produets and services to
customize systems are available from
HP and other vendors, helping reduce
the need to de custom work. Several
denign tools and rescurces are also
available for designing and building
custom modules. Customization ean
procead guickly because the system
architecture is already defined and
many components are available.

MMS henefits

Expanding functionality

Many MMS products are available
today. Choose from more than

49 modules, displays, mainframes,
and standard instrument systems,
MMS functionality continues to
expand with many new products from
HP and other companies introduced
avery vear.

Smaller than rack-and-stack
Since MMS instruments are amallor
and weigh less than traditional HP-IB
instruments, rack volume is used
more efficiently. A central, shared
displayfuser interface eliminates
display and froni-panel redundancy.
When the display is not needed, it can
he removed from the system, saving
even more space and reducing cost.

4 EIA Rack
Heights Saved

With no display, the HF 71219C Option 200 and an HP 72100A power meter
use half the rack space of an HP 88868 spectrum annliyzer and power meter.
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MMS Overview

Pesigned for performance

EMC at microwave frequencies
(Good eleciromagnetic corpatibility
{EMC) is eritical to achieve high
performance in instrurentation.

1t is particularly imperiant at
microwave frequencies, where
systems Include both high power
sources and sensitive spectrum
analyzers measuring low level signals.
The systern MMS mainframe meets
VIE B (0871); FT7 526, 527/197%;
FCC Part 15 Subpart ., Class B; and
MIL-STH 4618 €801, 62, 96 and
REO2 conducted and radiated hmits. MMS fentures ensure good EMC characteristics st high frequencies.
In addifion, the close proximity of

modules alse requires that close-field

EME levels be characterized toensure  The mainframe provides the The module is grounded o the
system integrity. HP modules pass a environment that aliows modules mainframe with special grounding
total of 18 standard tests, to comply with MIL-STD 461 points to reduce emissions, The
radiated and conducted Timits. 40 kHz switched power supply
MMS medules are housed n reduces module-to-module
shielded enclosures, When mnterference,
a module i inseried mto the

mainframe, the rear connector is
completely enclosed by metal to
reduce radiated emissions and
susceptibility.

ﬁp REF 80.0 dBuV ATTEN 10 d8 f]ﬁ REF 80,0 dBuV ATTEN 10 d8
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START30MHz ) STOP 230 MHz START 30 MHz STOP 230 MHz
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HP System 11 MMS



MMS Overview

Rugged performance

Many systems require ragged
performance, but not all eperating
environments are as benign as the
typical office space. The MMS
platform is prepared for this Hs
mechanical design allows compliance
with vibration and shock require
ments of MIL-T:28806E Type [11
Class 3 for most MMS gystems.

{A few excepiions meet Class 5 only.)

Modularity provides many challenges
for raggedness. But the MMS module

18 held firmly in place with a
V-grove at the front and a guide pin
on the rear. The blackplane design
completely protects atl connector
pins from damage without requiring
special care during moedule installa-
tion. {(When the module is not
installed, connector ping are
completely protected against static
discharge.) A two-position latching
system firmiy helds the moduie in
place. Although significant torque is
not required to instali a module, the
latching system will handle over

4.5 newton-meters (40 inch-pounds).
The complete module system is

designed for over 800 insertion cycles,

Compatibility with VXIbus
Cormbining MMS with other instru-
ments based on open standards lefs
you eonfigure systerns with optimal
price and perfurmance. For examyple,
you can choose MMS for RF and
microwave test requirements and
HP VX for low-frequency analog
and digiiad needs.

HFP MMS and VXIbus were designed
for compaiibility in systems, They
share a cornamon 1/O interface
{(IBEE-£88), vet each has a high
speed internal bus. Both systems
¢an be tied to a common 19 MHz
clack reference and both use
common trigger signal levels,

Electronics & Space Corp. builds the
RFMETS (Radio Frequency Mobile
Electronies Test Set) for the U.S.

Air Force. The RFMETS is a rugged,
readily deployable tester that
implements a dynamic, real-time,
functional test architecture.

MMS was chosen because of its
ruggedness, size, and modularity.

This Westinghouse Downsized
Automatic Test Equipment takes
advantage of both standards,
using VXI digital and analog
instruments and MMS

RF instruments,



MMS Overview

Versatile display

The dispiay is an important
component of an astomated system:.
1t saves time when you are developing
measurement algorithms or debug-
ging software because it gives instant
fopdback about what the instrument
is doing. The display is used in
manufaciuring or depot tests that
require reai-time measurements,
aueh as those used to manually
adjust 5 filter.

With just a couple of keystrokes,
the display can he assigned to any
instrument in the systemn. It then
takes on the personality of that
mstrument. You operate the instro-
ment with 14 easy-to-use softkeys,
and you can view measurement data
just as you would on a standalone
mstrurnent. In fact, you can view
measurement data from vp to four
different instruments while control-
ling one, all sirmultaneousiy! This is
heipful for verifying system perfor-
mance when the system is being set
up, upgraded, modified, or tested.

include the MMS dispiay in your sysitem only when you need it

Freg

Amprd

Rarker

!

BH, Sup

e n YT TRT I5. 957 5ov ont |

-35.@9dBm

The convenient central display has 14 ecasy-to-use softkeys.

Optional display

You can choose to exclude the
display from the final test system; it
is stiil available if you need it later
for system upgrades or for trouble-
shooting a2 device under test. Simply
connect the display into the sysiem
with thie MSEB cable and you have
full access to all the display capabifity.
Disconnect the digplay from the
systemn when you're finished and
move it &0 anocther sysiem.



MMS Overview

Operation from a distance

MMS allows instruments to be
separated by large distances and
operated from one or more locations.
Qperation from a distance is especi-
ally important when instroments
must be lacated in environments that
are not sutted for an operator, sueh as
atop a radio tower or in a test chamber
with high electromagnetic fields.

The illustration shows an MMS e g
system monitoring several sateliite

earth ground stations with a distance
of up to 1.0 km between each station,
A central display aliows an eperator
to monitor any one of the sateltite
stations from a econventent location.
Up 1o four stations ean be simulta-
neousiy monitored with this one
display. It takes just a couple of
keystrokes to quickly switch and
monitor four other stations. In each
station z local display also can be
used to monitor the loeal station or
any other station.

Using the MMS display, you can measure four instraments simultaneousty.

Satellite /'

ground station

Central
monitoring
station

Local analyzer;
display in
each station

| I Central display

Operate several instruments over long distances using a central, local disptay.



MMS Overview

Widespread acceptance

MMS is accepted worldwide in both
commercial and defense industries.
Mare than 7,600 MMS mainframes
have been sold—about half of them
outaide the 11.8.—and over 5% of
them {o commercial castomers, In
the last five years MMS also has been
chosen for nearly every major U3
Defense ATE program containing
BT and microwave instrumentation,

MMS in defense ATE

Size, performance, ruggedness, and
breadth of product offering make
MMS ideal for defense ATE apphi-
cations. I is used in a number of
11.8. Do} prograrms. MMS is the
central architecture for the HF
suite portions of the U8 Navy
Consohidated Automated Support
System {CASS) program, and it is
included in the core CASS system.
A MATE medule for USAF programs
it available for spectrum analyzer
gystems. It is used in the USAF
TEWS {Tactical Electronic Warfare
System) Intermediate Support
Systern (FESS) pregram and Martin
Marietta's LANTIRN program.

/

- o
& icati Component || Signal
ommunications Test Analysis
P
Air Force Army Navy
TISS IFTE CASS
LANTIRN —
>

Your
Application

MMS: RF-to-lightwave instrumentation for commercinl

and defense applications

MMS is alse deployed in both the
military and commercial versions of
the U8, Army Integrated Family of
Test Equipment JFTE} program:

in the vehicle-mounted Base Shop
Test Facility (BSTF), which requires
rugged equipment, and in the depot
test Commercial Bquivajent (CEE).

. Member companies
Comstron Division of
Agroflex Laboratories, Inc
GEC-Marconi Avionics Lid.
Hewleti-Packard Company

Lockhead Martin Information
Systems Company

Martin Communications Pty. Ltd
Microsource, Inc

Northrop Grumman Corp.

Tern Technology, Inc
Associales

Advanced Manufacturing
& Development

Hamilton Software, Ing.
Packard-Hughes Inferconnect

Axn open standard

MMS is an open standard worldwide,
controlied by a consertium of test
equipment manufacturers and system
integrators. Patents have been
dedicated to the public, and anyone
can huild into the system without
Heense or fee requirements,

The MMS Consorticm was formed

to develop and control the MMS
specification. Each member has one
vote on ali Consortium matfers,
ensuring equal representation across
the industry. The Consortium has
pablished specifications for MMB
that is optimal for RF and microwave
instrurmentation.

MMS is an open, international
standard controiled by & consortinm
of industry members,



Configuration Example:

Aerospace/Defense ATE Systems

The modular measurement system

is an indurtry standard used
sicccessfully in many large
aerospace/defense programs.

I¥TE

Northrop Gramman Corporation has
provided MMS products to the 1.5,
Army as a part of the Integrated
Family of Test Eguipment {IFI'E)
program. MMS is a part of IFTE's
infermediate, depot, and commersial
equivatent development systems,
Instrument performance and ease of
support were key factors in the
decision to incorporate MMS.

TISS

McDonneli-Douglas and Honeywell,
inc, have provided MMS o the U.S.
Air Force for the TEWS {Factical
Electronic Warfare System) Inter-
mediate Support System (TISS). The
open architecture of MMS aliowed a
third party, Tern Technology, todesign
and produce a key component of the
systern, a radar receiver module, that
was not commercially available.

L e e e R = e

CASS

The Automated Systems Department
of Lockheed Martin, prime contracter
for the 1.8, Navy's Consolidated
Autormnated Support System (CASS),
selected MMS for the CASS RF suite
of instrumentation, CASS meets

the Navy's requirement for a test
system capable of supperting and
maintaining any existing or fiture
measurement scenazio. Modularity
gives the system greater test
compatibility, lower price, more
logistic flexibifity, and the capability
to insert new technology to accom
medate future needs, :

Officinl US Nuvy photo

LANTIRN

Modular measurement system
equipment is used in the MATE-
comnpatible support system for the
Low Altitude Navigation and
Targeting Infrared Ranging System
for Night (LANTIEN) that Lockheed
Martin Information Systems
Company developed and supplied

1o the U8, Air Foree.
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Configuration Example:

Satellite Test System

Katellite communications
payload test system

A farnily of satellite payload test
systems meet the testing require-
ments for comymunication satellite
payloads in a manufacturing enviren-
ment. The systems are designed to
maximize the use of standard test
equipment, offering the maximum
test capability at a minimum cost.

Fach system is custorn-designed for
the specific testing requirements of

a given satellite type and manufze-
furer's process. The system includes
a custom interface panel with
supporting signal routing and
canditioning hardware that simplifies
connection o the payload and
provides for systern calibration while
maintaining measurement integrity.
'The HP 7061 1A switch driver is used
to contrel the interface, This small,
ome-slot switch/attenuator driver
provides control of even the most
complex switches, Bs MMS vser
interfuce allows easy labeling of
each signal routing patfern, which
simplifies manual operation.

The system shown here is for testing
analog transparent payioads. Many
measurements have been enhanced
by using the wide bandwidth capabil-
ity of the HP 7T1810A receiver with
is analopg VQ demodulated outputs
eannected to the HP 88410A vector
signal analyzer {(VSA). The VSA
processes the receiver IF using phase
information to measure group delay,
AM to PM conversion, and so forth.

Threughpu$ requirements called fora
dual-channel test system (except for
two-tone fests), which increased the
amount of equiprment required for the
gystern. However, the marmfacturing
process required a mobile tester that
couid be moved along with the sated
hte payload as it progressed through
various test stages. Thus a single-
rack sclution was most desirable, and
the need ta combine dual channels in

10

a single rack posed a significant
challenge. In designing this syster,
HP met the challenge by takdng
advantage of the comparatively
smualler gize of MMS.

High performance instruments can
jose their competitive edge through
degradation from the systemization
process. Degradation can arise from
interference between ingtruments,
from cable losses, or from the inter-

actions of long cabling. At microwave

frequencies, the degradation can
increase. In this satellite payload
test system, the excelient EMI
performance of MMS ensured the
integrity of the systern design
against interference problems.

The meduiarity of MMS atlowed
concentration of microwave muxiules
near the interface panel, minimizing
the effects of BRI cabling.

System configuration

An HP sales representative can help
you contfigure the best schution for
your specific application. HP's broad
base of MMS offerings includes
off-the-shelf modules, appheation-
specific custom switeh matrives,
application software, distributed
processing, and network technigues.

Dual-channel
test station for a
transparent
communicalion
safellite payload

in the photograph of the
test station, the custom
interface matrix is located
at the top of the taller rack.
Immediately below ara
two HP T8340A micre-
wave sources, two

HE 106208 preamplifiers,
and the microwave-related
modules for two

HP 71910A receivers.
¢'The two local oscillators
are located in the display
mainframe. The other
modules are arranged as
one channel per main-
frame. 'The receiver IF
sections are jocated at the
bottom of the rack above
the four HP T0100A power
meter modules. Located
above and connected to
the IF sections are the two
HF 884104 vector signal
analyzers for recetver

IF signal processing.

The shorter rack is a
calibration cart used to
provide remete calibration
through the long cables
that connect to the unit
under test {UUT)



Configuration Example:

Direction-Finding Receiver

Hardware block diagram of
direction-finding receiver
developed by ARGOSystems

This MMS-based RF and microwave
scanning direction-finding receiver
system combines standard MMS
products, HP custom engineered
modules, and the system designer’s
hardware and software to offer a
commerciaily available system that
met the goals of competitive cost,
lower development time, high
performance, ease of support, and
flexibility of configuration. The system
was envisioned by ARGOSysterns,
Inc., of Sunnyvale, CA, as a develop-
ment platform for custorn: receivers
that woald allow rapid configuration
and evaluation of new designa.

Competitive cost

The availability of standard, off-the-
sheif moedular components provided
the performance needed ab a minimal
cost, and allowed ARGOSystems to
leverage the efforts of its engineering
staff. Engineers did not expend effort
on the analog or control sections of
the system. They were able to focus
primarily on the digital signal
processing capability that is the

core of their contribution.

' HP 705804 H61

LO Dist Amp

)

HP To900B
Local Oscillator

— 1
= HP 70905A |l =
AF Saction
HP 708054 i
AF Section 1

Antenna
Intariace
Unit

i HP TOB05A
RF Segction

HPF 709054
RAF Section

Baseband
Convartor/
Digitizer

Digital
Signal
Processar

HP 70301A

Tracking Genarator

HF 703004&

|" I Tracking Genarator

HP T1200C
Spectrum Analyzor

-
o Computer -

-|juw Rocalvar ’- _I

Medulation
Analyzer

Superior time to market
Available standard modules as well
as module development products
assisted both HP and ARGOSystems
in the ecustom part of the design,

and thus allowed the system te be
integrated in less time than a ful)
custom receiver,

High performance off the ghelf
The superior amplitude and phase
stabitity of the MMS RF and IF
modules allow state-of-the-art angle
of arrival {AcA} performance with
standazd, readily available modules.

1

Flexible through modularity
Spatial resolution of an interferome-
ter-based divection-finding system is
parfizlly a fiunciion of the number of
elements (channeis}). A key feature of
this system is the ability to readily
add channels, thereby increasing
spatial resciution performance.

Support worldwide

Al HP manufactured modules are
designed and built to our high quality
standards, doeumented fully, and
supported by H¥ service centers
worldwide.

System configuration

An HP sales representative can help
MMS hardware for your specific
receiver application

n



Configuration Example:

-
Mixer Test System
RF G
Sourca & 11667A
Combinar ofc -
RF Tracking
Source 1 Filtar
Amplitier
LO L
Source +14 dBmr y

Power
Supply

| +15 Volis

This example of a mixer test systemn
illustrates the space savings,
improved test throughput, and
reduced cost youl can achieve by
exploiting the MMS, The example
shows an upgraded miver test station
currently used on ene of twe full,
five-foot rack cabinets. It used

HP 83408 synthesizers to provide
mixer stimulus and an HP 85668
spectrum analyzer to measure
mixer response.

Higher performance in a
downsized package

Ceneratly, the MMS requires less
rack space $o Impiement function-
ality. I this case, the entire MMB
system takes one fourth the rack
space of the rack-and-stack version.
For example, the HP §340Bs are full
rack width instruments, The MMS
system uses an HP 703004 RF
tracking generator combined with
an HP 709008 local oscillator to
provide an offset signal stimulus

in one half the rack space.

i2

Power
Matar 2

Spactrum
Analyzar

50 ohm

The original system required a
eontrotier to support the system
software, whereas the MMS upgrade
uses the LO microprocessor torana
downloaded version of the same code
without requiring & computer,

Enhanced throughput
System test throughput has been
inereased by using a tracking
generator/spectrum analyzer
eomsbination rather than the
synthesizer/speetrurn analyzer
combination used before. The
concept required the synthesizer
and spectrum analyzer bo tune te
each frequeney point, lock, and
then measure, I the test program
required many frequency points
across the band of interest to fully
characterize the miser, testing
was slow, The tracking generator/
spectrum analyzer combination
has decreased the fest time,

MMS benefits allowed a
1/4 reduction in rack space
for this custom-designed
mixer test system.

Lower hardware cost

Because the MMS eliminaies
redundart electronics, significant
cost savings have been realized.
The total price of the MMS version
is approximately 80% of the sarlier
rack-and-stack syster.

System configuration
An BP sales representative can help
you configure the best solution for
your specific application, HP's broad
base of MMS offerings inciude
+ off-the-shelf modules
+ application-specific custom
switeh matrixes
» spplication software, distributed
processing, data storage and
retrieval, and networking
techriques.
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Instruments in the |
MMS Family : Instruments

SECFION CONTENTS

15 BSeurces

15 Microwave Synthesizer
18 Microwave Source

20 Signal Analyzers
20 Power Meter

23 Digital Muliimeter

25 Universal Counter

26 Digifizer

29 Digitizing Oseilloscope

3L Microwave Transition Analyzer
A5 Microwave Downconverter

37 Wide Bandwidth Receiver

44 Spectrom Analyzers

44 HP 70600 Series Overview
47 RF Spectrum Analyzer

51  Microwave Spectrum Analyzers

65 Fondamentally Mixed Microwave
Spectrum Analyzer

89  Upgrade Kits
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T Millimeter Spectrum Analysiz

96 ILightwave and
Communications

80 Custom Engineering
92 Digital Radio Analyzer

83  Lightwave Signal Analyzers and
Accessories

87  Lightwave Seciion

9% Fiber-Optic Interferometer
100 Optical Spectrum Analyzers
168 ditter Analyzer

12 Cigabit BError Performance
Analyzers
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Instruments

"This section describes the wide variety  Single-Module Instruments
of MMS instruments. Each fudly
specified, individusl instrument
provides high performance capability
in either single-module or muitiple-

rmoditle packages, o o O
o o G
Single-module Instroments require a o
mainframe (HP 700014 or TO004A)
for power, cooling, EMU profection, 1 slob 2 alots 3 slots

and comminication bus. For manual

operation, a dispiay (HP 700044,

TO205A, or TO20TB) is required. Any Multiple-Module Instrument Sysiems
modude can be Jocated in uny glot.

For R&DY or manufacturing, you

can use these instruments alone, or
configure them inte multiple-
instrument workstations. For
avtomated manfactiving or
integrated solutions, you can control
the workstations via eomputer over
the HE-I1. For large or complex tasks,
you ean combine MMS instruments
with VXThus or other instrument
platforms.

Stundard systems may have several slots available.
You can easily add other modules.

Multiple-Instrament Worksiations

o T

Combine systems and modules by plugging modules into
empiy slots, Add mainframes and displays as needed.

i4



Sources

Microwave Synthesizer

B FI3ADN SIGNAL SENERATOHN
-
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The HP 703404 modular signal
generator satisfies the demands of
tomorrow’s ATE for a simaller, lighter,
high performance signal source,
Combining superior reliability,
exceilent modulation, a reduced
foetprint, and modular flexsbility, the
HP 70840A has all the performance
of traditional rack-and-stack signal
soureed in half the rack space—
without any logs of capability

You can test receivers and subsystems
from 1 to 26 GHz with confidence,
knowing that even at full power
{typically > +14 dBm}, the HP 703484
delivers superior signal purity
Harmonies are suppressed above

55 dBc while other spurious signals
are reduced below -60 dBe. Sub-
harmenic gignals are completely
eliminated. Exceollont sutput power
accuracy (£2 dB) and {latness £:0.5 88)

g

Son Ngufen

HP 70340A/70341A

Tio 20 GH2
Synthesized signal generator

Add-en module provides 16 Mz
to I GHz extension

+13 fo 80 dBm amplitude range

;e gomtRoy

TR aTre.

are maintained across the entive > 100
a8 dynamic range and the fuil
frequency range of the HP 703404,
even at temperalure extremes.

Flexible for many uses

The HP 7)240A combines superior
internal fevel accuracy and flatness
with the flexibility of User Leve]
Correction. This feature allows you to
ealibrate and program the signal
generator cutput for sutomatic leveled
power at distant test ports. Faur level
correction tables can be stored in
memory for quick access as the system
is reconfigured for different DUTs or
test scenarios.

You can generate complex, reaj-world
signals using the pulse, FM, and
logarithmic AM modulations.
Simulate modern radars and other
EW signals with the fast {« 10 ns rise

and fall}, high fdelily pulse modula-
tion. Option 1E2 provides an internal
multimode pulse modulation source
with variable pulse rates, widths,
and delays. A new pulse modulator
provides excellent pulse flatness and
level accuracy while minimizing
overshoot, ringing, and video
feedthrough.

The high index FM provides extra
capability for testing telemetry and
other wide deviation systems, Simul-
laneous use of log AM and pulze
wodulation allows simulation of
scanning emitlers in EW simulations.
Log AM can also be used to sweep
output power accurately and linearly
for use in amplitude compression
tests. All modulaiions are completely
independent, enabling stmulaneons
use without degradation of any
performance parameten

15



Sources

Microwave Synthesizer

Freguency estension module
The HP 7T0341A frequency extension
module brings mierowave perfore
martce o BF and IF testing, The

HP 703404 powerful modulation, low
harmonies, and zero subharnnonies are
made available at frequencies from

10 MHz to 1 GHz with higher output
power and lower phase noise. Digital
freguency dividers lower phase noise
by 8 dB per sctave as the frequency is
reduced, making the HP 703404/
703414 combination a powerful in-
channel receiver test etirmaiug,
Elimmation of down-conversion
mixers reduces broadband neise, and
switched low pass filiers gencrate fast,
accurate palse modulation. Logarith-
mic AM provides capability not found
in conventional HF signal seurces.
You get full 10 MH2 to 20 GHz cover-
age from a single RF output connector
without sacrificing level accuracy or
flatness, The HE 70341A iz slaved (o
the HP 70340A so that all system
software runs on the combination
without change.

The HE T0340A/7034 1A ave ideal for
modern ATE gysterns. Their small
size, light weight, excellent reliability,
and high performance make them
especially attractive for downsized
and portable ATE. Their high MTBF
{= 26,000 hours), extended calibration
cycle (2 years), and low ealibration
time {< § hours for full cal) reduce
system dowrtime in high throughput
commercial ATE. A wide selection of
options adds extra capability to your
system when yvou need if and saves
money. SCPI programming aasures
that system software designed around
thie P 70340A/T034 LA will remain
compatible and upgradeable for years
Lo come,

i85

HP 70340A/70341A

Specifications

For complete specifications refor o the HE TO340A ) T034 LA dutn sheet {part nuimber
5091-4648E).

Fregquency
Freguency range 1 1o 20 GHz; 10 MMz to 28 GHz with HP 733414
Freguency resplstion T kHi 1 Hr with Option 8

ieveled output pawer {with Option 1E1 instalisd)

TEI0 MHzio 1 GHz +13 10 -80 dBm
71 GHzic 186Hz +10 15 -88 dBm
718 GHe 1o 20 GHz +810 <90 cBm
“ - | ;N“u\
g W N i
16— ALy
E L
g 1 Yol
212
=1
19 :
1] 4 8 12 16 Yt
Frequengy (GHzZ}
24
N &
& 2
=
% 18
£ 16
14
)] {2 0.4 0.6 1§ 18

Carrier Frequency (GH2)



Sources

Microwave Synthesizer HP 70340A/70341A
@requeney continued)
Resshution .01 dB 105
Acturay x2 g8 {all frequencies, power levels and E
lamperatures) 7} 1o e b a
Fiatness +0.5d8 % 85
Harmonics < -Bh diie E 845
Sub-harmeniss None B
Non-harmonic spurious 68 ¢Be g -850 - e
S5# phase nsise (10 kHz olfset} -H5 5 5 7 3 & m >0
28{;-{?“2 ;?igii;?z Carrier Freguency {GHz}
18 GHr -73 4BofHy
External pelse modulation
On/ofl ratip >80 dR
Minleaim puise wigth < 25 s, 500 Mz tp 20 Ghz

< 100 18, B4 10 500 Mz
<1ms, 1010 84 My
<168, 1 to 20 GHz

« 18 s, 500 te 1000 MHz
< 35 ns, 128 to 500 }H:

Maximum rise/fall tims

180 EH

10k
Offset(Hn

External frequency mudsiation

Rates TkHzio» 1 MHz

Maxlinum devistion 10 MHz

Maximum meduiation index > 300
Externat ampiituds motsiation

Type £ pgarithmic AM

Depth {1 to 60 iBe

Sengitivity I3 dBAV

$iep response < B e for 50 dB step
Waight <G kg {20:th} HP 703408

< 4Ry (101D HP 708414

Siza 4 sfot MMS moditle HP 703404

1 slot wide MMS module HP 703414

Ordering Information

HP 76340A modular signal generator
Optien 1EI add outpat step atteriaator
Option 1E2 add internal pulse modulation source
Option 1ER add 1 Hz freguency resohition
Option 1E9 3.5 mm R¥F output connector
Option B2 extra operating mannal
Option 6B3 service manuals

HP 70341A frequency extension module
Option 0B2 extra operating manua)
Option 0BS service mannals
Option W36 two additional vears of return-to. HP

warranty 3 years total)

-
{
g

A n
WAV VA

“Mn ‘\1 /‘\'\lf hef M

2 4 § 8 i0
Carrigr Frequency {GHz}

G/ Ravo idB}

k]

Jama s MR

g

-
-
o

™
on

4 8 12 1% %
Carper Freguency (GHz)
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Sources

Microwave Source

Microwave sourece with
excellent phase noise

Output frequency range
2.4 to 25.8 GHz

Fregqueney resolution of
600 MH=z

Optional frequency resolution
of 0.1 Hz

HP 71708A microwave source
The HE 71 7T08A micrewave source
makes an exeellant substitute LO for
your radar system, phase noise
measurernent system, or test source
for microwave receiver testing. It
provides the lowest AM phase noise
of anty commercially avaifable micro-
wave source and provides up to

+16 dBm of sutput power. The
standard HP T1708A hag a frequency
resolution of 600 MI1z. If finer
frequency resolution is required,
Option 002 and an HP 86624
synthesized signal generator can

be added to provide resolution

of 6.1 Hz.

If four slots are available in vour
MMS system, microwave source
capability ean be added with the
HP T0428A module.

18

HP 71708A/70428A

AHRSE PD AN MOIRE OF WP TITE8M & HIGH GURLTTY MW SYNTH
Chpl Q48R Carcrec: 0. EECE He 11 Jun 1892  (@52€:3) - 1@: 36458

T T FTFT T FT L M Lk s S §

synthesizs;r
T phase and AM noise

FFT Ty

PP VITOBA

T
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- P 77O AN aglge T

mdnbdodossabsivboe oo T e
=] igg ¥ ] i i i 1EM
L1F: IeBerkizd vs §IH] AaH

Phase noise comparison of BP 71708A vs. microwave synthesizer



m
Sources

Microwave Source

Speciﬁcations

HP 71708A/70428A

Ordering Information

AF itput
Freguency range 2410 25.8 GHy, sl
2.4t 268.5 GHz, Oplion 002

Frequanscy resoksdion B0 Mz, std.

0.1 Hz, Oplion 602
Oetput power
24068 8Hz (o +16 dBm
1.21625.3 GHz Gto+18 dBm
Speciral perity

Phase noise performanoe varies with taning sensitivity, The table below shows the phass npise
performance for a tuning sensitivity of 0.05 ppmvalz,

HFP 71708A microwave source
Includes HP 704284 microwave

downeconverter module and

HE 700044 ecolor display/

mainframe

Option 002 0.1 Hz frequency
resolution {reguires HP B662A
synthesized signal generator}

HT 70428A microwave source module

Additional Information

ww 1] 3
Supplemental characleristics Fechnical datasheet
Tuning sonsiivity (.05 ppmfvolt, T ppmyvolt, 20 parmfvoll HP 7170841704284 n
. part no. 5091-4560FLIS
Tuning port voitage range + B voltg
Product Overview

Enning port input impadance 2k Q) HP E5500 Series
teneral Phase Noise Megsurement Solutions
Envispmmental temperature  Operational, 07t +55°C; part no. 5965-7500E

siprage, 40710 +75°¢
Hesmidity Gperational, 0 10 35%

relative huridiy at 450
Salibiration intervat One yoar recommended
Poawer HP T1768A: 280 watts maximum

HP H428A: 80 watts maximum with Gpticn 002
Weight HP 71708A; Sid 268 kg (589 ib}; with Option 002 29.3 kg (64.5 !

HP TOAZBA: St 7.4 kg {161 {b); with Option 002 9.9 kg {21.7 Ib)
Sire HP 71708/ 2 22 mm H x 425.4 mm W x 528 mm B

[BA X 16,78 ¢ 2077
HP TE4284; 4-slof width

'|§¢ i

2408z Typ. & 88 KT 5 T3 148 152
Snee | AR T o5 it REE 5343 4T
I04.7 GRe T, W) 7 57 T TERE 14 Eri
Spen. ¢ 42 i ) 178 5 i) L
FTRE0GH Tip “Ed 74 :Y 57 Y RFY] i
Spec |44 T D 57 15 133 143
IR T, 7 7 B3 120 LD YL KT
SPEG. | -A7 i B 115 o7 Wk 152
T 1020, Tip- .y 70 -80 it 5 T 45
Soar. | 35 £ T3 1A 175 35 5
W T25658 Ty T e & L1 EEE 140 343
Spec | EY T .13 K13 175 955 A58
12610 180GR; | Iyp. - &5 -Rf 1] LS 437 R
Spec, 1 -30 601 &l 06 A% 137 i
1800 B8 5H | T 32 B B 10 q T 136
Sneg. =27 B -t iR -7 -124 <133

{ Alt fevels above - 30 are 30 OB Delow ${9 expressed in 0B with respact 0 1 racfiMz

Phase noise performance for a tuning sensitivity of 0.05 ppm/ivolt
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Signal Analyzers
Power Meter HP 70100A

POWER REF
1.0 610 S0MHz

#0.02 dB or +0.5% aecuracy

106 RHz to 50 GHz

Eniivant

-70 to + 44 dBm

The HP TO100A is a single-channel,

Powari
one slot power meter module with ,'
features and capability similar to an 3 Seriag {
HP 4378 power meter. 0t 4% daim
H Sades | |
Exceptional meter linearity and low 10 fo +35 dBm JL

sensor SWR combine to gi\re you i
outstanding accuracy for demanding .

e
measurements, With instrument \
accuracy specified as =0.5% n linear & Serlos
mode and £0.02 dB in logarithmic 30 1o 420 6B < A S
mode, instrument aneertainty H
becotmes a neghigihle part of total | g4gTA ]
measurement arror. ]

i
Features include automatic calibra-
tmz_z amf! weromng, frequency and . l?mszréa; 4 RB486D
calibration factor entry, selectable T
resolution, duty cycle, manual range =
setting, and save and recall of meter . _ _ _ _
selungs. b kHz  10MHz SONHy 20Hr 42GHr 18GH: OS5GN G50Hz 40GHr H0GHr "
Fragsancy

The HPT0100A 15 compatible with the
HP 8480 Seljies Gf. pomer %nst}m: ftis T TFhe HP FHO04 doss ot réspond W software commands Bwoling twe of morg channgls (such as the AB
also compai;rk'}}e via the HP-IB with cornmand “AR"}. Alse, one %gf?mm;m cannot cantrol ano{her HPQ?EJK!DA f;:; Eial-ghanngl ca‘pability. You can,
programs written for the HP 4384 Bawever, got duk chatmel Capabifity 0N 3 CompUter of by sontreiling twe HP 70100As with & DLP (gownivad-

perwer meber!, abie DIOGEAmY TOR VOUr Msoduiar Spectrim analyzar,
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Signal Analyzers
Power Meter

HP 70100A

Speciﬁeations

Specifications desoribe the instriment's warranfed perfirmance over the (F o +55° £ fertperature ronge. Supplemental charaeteristios are
inferded to provicde information weful in applying the instrioment by giving typival, but mon-warranied, performance standard,

Power meter specitications

Frequengy 100 kHz to 50 Mz, sensor dependent

Pawer range -7 10 +44 dBm {100 pW 10 25 W), sensor
dependent

Power sensors Compatible with all HP 8480 seiies sensors

Synamic rangs 50 48 in 10 dB steps

Bisplay units W, 6B (ahsolute); %, dB {relative)

Azcuracy strumsntation :0.02 dB or +0.5%

in redative mods +0.02 dB o7 £0.5% within calibration range;

+0.04 dB o7 £1% cutside

+0.5% of {ull scale on most sansitive range.

{Yhdde percentage by a factor 14 for each

tigher range, +1 display count.

ENI Radiated interfarence is within the reguire-
ments of MIL-STD- 4618, Class Ale, RED2

Zern sgfe

Power meter characiaristics

Meter noise (5 of full ceale. constant tampaiatiig, ange 1, meastred
over one minute interval, two standard deviations}

Decreass noise Iy a factor of 10 for each highsr rangs for all sensos and
3l filters

HPMmmmmmﬁggmrs ______
Averagjes 1 4 8 16 32 64 128 256 512 1624
Moise (%) 12 24 18§ 09 07 45 04 03 02 015

HP B481/5/70  Sensors multiply noise lovels by 4
HP B/AQB4B6D  Sensors multiply noise fevels by §

Zorg Dl# of Sensors (% of full scale, 1 hour, at constant temperature after
@4-how warm ap)

Divide percentage by 10 for each higher range,
HP BAS1/2/3SAGANTA. < 0.3% of full scals frange 1
HP B4B1D/50/80/7D < 2.0% of Tl sedle {range 1}

§ettling time {0 10 99% setlled readings over the bus)
Range HOLD, 16 48 decrsusing power over step

Filter no. g 1 2 3 4 5 6 7 8 9
Averages T 4 8 18 32 64 128 256 512 1024
Settling ime 003 013 025 10 14 22 37 69 14 27

"!;awar reference speciﬁcatiaas

Power outpat 1.00 mW. Factory satto +0.7%, waceabls i US.
fational Institule of Standards ang Technolcgy
(W8T}

Apcoracy #1.2% worst case (£0.9% RSS) for one

Power meter functions

Freguensy: Allows entry of test signal trequency for caliration ctor
selaction

{Hzet: AHows power measurement fo be offset by -98.88 10 +00.90 dB

Resoluthe Seleciable resolution of 0.1, 5.01, and 0.001 dB in logarithrmic
made; 1%, 0.1%, and 0.01% of fuil scaie in ingar mode

At fiter mode: The meter autonsatically seiects the required number of
averages for the chosen rangs and resolution

Averaging: Selectable from 1 to 1024 readings (i powers of 23

Duty eyele: Displays peak pows: repiesentation of measured RMS powsr
for rectangtiba putses

Lim#s: Autormatically displays "Over Limit or "Under Limit when the
power measuied is outside the limit boundaties

Entry range: 208098 and +299.590 d8m

Sensor tables: Allows entry and editing of tp to 10 frequency-vs.-cal
factor sensor abies

Savesrecall states: Saves and recalls 10 complete HP 701004
operating states

General
Modiie size 1 sio
Weight 18kp 4.2

Eiteralore  Application Note 4.1, Fundamentals of RF and Miciowave
Power Measuremsnts, part number 5952-8178

Standard warranty 1 year
Recammanded catlration sycle 1 yeur
HP 10044 display teatwes used  Direct plot, direct pring

Aeccessory provides
RE 117384 One 1.5 mete: (5 ft) sensor cable

Settling time vs. range and resalution (for auto Tiites made}

Res 1 Reg 2 Res 3
{0148, {0.01 0B, (LG0T 8,
1% F.5.3 1% FES) 001% F5)
Highest 5 11 1 18
Pawer 4 1 &1 14
3 g1 015 22
iowest 2 2.1 1.8 4.0
power 1 10 6.9 5.8

Defautt resolution {characteristic} of §.01 0B, range HOLD, 10 ¢B
decreasing power step

<708 range 1
<t0g range 2

Measurement speed over HP-B, free-running trigyer: 40 readings per
sgcond, (characienistic)

? M using ine HP 8481{/880/6007D Powsr Sensors: 2% of full scalg

Ordering Information

HP 70100A power meter module

Option 863 move reference oscillator from front te
rear panel

Option 864 delete sensor enble

Option 805 delete reference oscillator

Option 910 extrs operating manual

Option 915 service manual

Option W30 two additional years of veturn. to-HP
warranty (J years total)
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Signal Analyzers

Power Meter HP T0100A
P 8480 Series Sensor Specifications
—— —
WP medal Freguency raage  Maximum SWH Powsr linsarity]  Maxints power Gonnector type  Welght
b
25 W sensors, 1 mW fo 25W {0 1o +44 tion}
84818 0 MH- 18 GHr 10 MHz-2 GHz 110 #3510 +44 dBm {H35° 6 30 W avg hegre Nt G ky {176 5
2924 GHz 118 % 38-557 G 20 W a\r%v Shipping 1.5 kg {3.25 b}
12 418 GHz 1.28 {1.01-5.8 GHz; 500 W pk
5818 GHy 125 W pk
500 W e us per pulse
85094 100 i4z-4.7 GHr 100 kH2-2 GHE 110 35 1o +464 dBm 0-357 G- 36 Wavg FE{rm fet 0.8 kg {175 )
2.42GHz 118 4% 65500 26 W a\r%’ Shipping 1.5 kg (3.25 1}
801658 GHx 500'W pk
5818 GHz 125 W pk
- 500 W & 48 per puise
I Wsensors, 100 mW fo SW{-10 10 135 48m)
8481H 10 Witz 1H Gz 10 Muz-BGHz 1.2 +28 5 435 dBm 35 Wavg, 100 W pk Nim) Nel 0.2 kg {0381}
08-124 GHz 1.25 +5% 100 W e ns per putse Shipping 1.5 kg {11}
o 12.4-18 Ghz 1.30
H482H 180 kbiz 4.2 GH 100 jH2-4.2 GHY: 1.20 25 10 435 dBm 3.5 Wavg, 100 Wpk Nim Net 0.2 kg (D.38 1}
+5%, 166 W« 13 por pulse Shinging 0.5 kg {11}
135 mW sensors. T mW to 100 mW{-30 1o +28 o8m)
BABSA S MH- 265 GH2 5[} 100 Mz 115 +10 o +20 6Bm 380 mv avg, B3 W pk APC-3Gmm{my  Net0.2%Q {0.381
106 MMz-2 GHz: 116 +2, &% 38 W e us per pulse Stipping 05 kG {110}
Z-12A BHz: 115
12.4-18 Gz 1.20
18280 GHy 1.25
Opt. D33 58 M- 33 GHz 26 5-33 (GHz 1.40
BASTA 18 M1 Gz 10-38 M 1 .40 =16 0«30 dBm S0 WV ave, N{m}
3050 M1 14 +2, 8% 154 ok
50 Meiz-2 GHz: 110 30'W » s per puise
212 4 Gz 1 18
12418 GHy, 1,28
BABZA 100 kHiz-4.2 GHz 104-360 kHz 1.6 +10 1o + 280 dBm 300 MW aug, N{m} Mat 0.2 kg {038 |k}
k31 MHz 120 +2, 4% 15 Wk Shipping 0.5 kg {1 b}
1 MH2 GH 140 30 W » s per puise
24,2 GHE 1.30
BA43A 100 kHz- 2 GHz 160-600 kidz: 1.80 +10 to +20 dBm 360 W avg. 10 Wpk () Mot 0.2 kg {0.38 )
{75 Chms} 600 kHe- 2 GHz 118 +24% Shipping 0.5 kg {110}
RE486A 26540 GHz 1.4 10 t5 + 2 dfim 360 mW avg. 15 Wpk Waveguitte Fange Net026 kg (D53 1)
+2, -4 36W v us por pulse UG5 Shipping 0.66 kg (1.3 16}
{848EA 3350 GHz 5 18 % <20 4Bm 308 mW avg. 15 W ok Waveguide Flange  Net 026 kg {0538y
+2, 4% 30W » ps per pulse UG-3834 Shipsing (.68 ky {1.3
BRI 50 M- 50 Gz S-1G0 MM 115 +10tn +28 dBm 300 W avg. 15 Wk 24 mm {m} Net 014 kg (0.26 ihg’
100 MEz-2 Gz 1 1) 25, 4% 30W = ps pet pulse Shinping 5.5 kg {116}
242 4 G115
12418 GHe 1.20
18-26.5 GHE 1,20
PG540 Gttz 1.38
-5 GHz: 1.5
High seasiity sensors, 100 pW to 10 mW {-70 to -20 d8m)
#484804 1 MHz-18 GHe 10330 MEr 146 -3 to - 2 glm 160 mWavg Mim) Yot £.18 kg {6.41 ib?
0 MHz-4 GHz 115 *1% 100 mW pk Shipping 0.8 kg (2 )
410 GHe, 1.20
16 Tﬁ fiHz. 1.38
15818 GHr 1.38
BALSH: 3G MHz- 26.5 GHz 005401 GHz 119 -3 o - 26 4B 108 m avig APC-3.8mmem)  Net 0.2 kg (03810}
0.3-4 GHi 135 +3% 105 raW pi Seipping DS kg {1t
417 3Rz 118
1218 BHR 1.25
18-26.5 GHr. 1,29
fpt, D31 50 MHZ 330Nz 26533 GHz. 135
BABTDS 50 MHz-3R GH; 0.65-0.1 BH 119 -3 to- 20 d8m 100 mW avp 24 mmim} Net 0.2 kg (G340 )
$1-26HE 115 2% 100 7y Shipping G.5 kg {1 )
2124 GHE 120
124-18 GHz, 1.28
18-34 BHr 137
3440 GHi 161
40-50 GHz: 1.86
REA8ED3 26.5-40 GHz 14 <30 R 1 25 (B 1600 W avg ar ik Wavegide liet .26 kg £3.53 1)
° 3% 46 Ve max UG-55042 Shipping 068 kg {13}
{4R40ED 3 33-50 GHy 14 - 25 68 tb 20 dBm Wavagite
=50 UGG&&M

f Neghqible deviation excapl for thuse power ranges noid,
? Far pulses greater than 30W the maximum average powe {P,) is Hmited by the energy per pulse {8 in W ps according to P = 38-0.02E.
3 jnciuges HP 117084 30 d8m attan for calibrating against 2  48m. 50 8Hz powsr et HP 117084 8 factory setto 30 68 +0.05 ¢B 5t 58 Mirtr, traceatis 1o NIST. SWH <163

at B0 MHz.
4 This sensor Girectly replaces the poputae HP 84844 Power Sensor,
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Signal Analyzers
Digital Multimeter

R TSLDA
MULTMETER
oo HEJR sy STATUS -
DBMY LGR TRX 5RO { ADT ERR C
; LR H
e S Y S s
NPTt R,
GUARD TC il BAMFRE  KERR INPUTE
- - =
[t BENSE IREFLET
o wemE

& wingl

The BP 701104 digital multimeter
{DMM) 15 designed specifically for
ATE environments. It collects data
rapidiy at 1450 readings per second, A
cornplete set of math fanctions aflows
you to manipulate data using the
DDM instead of your controllor, All
fanetions, inchsding switching the
guard to low and ewitching between
front and rear inputs, are accessible
using SCPl-compatible remote
commands,

Specialized signals (vellmeter
complete and external trigger) used in
ATE systems to synchronize fast
measurements with exiernal mults-
plexers are avaiiable on the rear
panel.

The PMM requires two slots in the
MMS mainframe, and it provides 8 1/2
168 12 digits of resolulion. The basic
de aceursey 17 B ppm, and commen
mode rejection is greater than 94 ¢B
{up {¢ 180 dB guarded and 186 4B
guard-fo-low),

Functions include de volts, ac volts
{true BMS), Z-wire £, 4-wire (2, do
curreni, ac carrent. {frue RMS),
frequency, and period.

$ o~ b RERR IWPUTS MAXY
TR vime H2-10. CHAN-CHARK
206 Yok BUARD 76 L
A0 Vi A E TEXM 1O ok

HP 70110A

P AR R
ot SEHEE FNPUT
6 VUARE] iE WIRE;

Memory

The HP T0110A multimeter includes
128K of RAM to store 16,384 readings
{all aperture times). Memory zlso
provides storage for 10 states.

EFlectronic calibration

Once the instrument leaves the
factory, it will typically never again
reguire mannal adjustment. An
electronic Auto Cal, taking less than
36 seconds without an external
source, is used to meet 24 hour
specifications.

When calibration to external
standards is required, a security code
allows you to enable the calibration
roudines. This electronic key, plus a
system which fracks the number of
calibrations performed, prolects
against calibration tampering.

Biagnostic self test

An extensive self test is built in o
verify more than 968% of the measure-
ment-instrument circuitry. I a failure
does peeur, this remotely activated
operation will help isolate the
problesm,

BRugged and reliable
As part of the MMS family, the mulfs.
meter has no probiem meeting the
rugged requirements for fielded tost
systemns. It meets the following:
s MIL-T-28800, Type 11}, Class 3,
vibragion and shoek
* Operation at 40° C and 954
relative humidity
* M-St 461, RE 02, Part 3
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Signal Analyzers
Digital Multimeter

Inputs and cuipuis

The standard instrument cornes with
banana jacks on both the front and
rear panels. All standard measure-
ments can be made to the same
specifications with either set of inputs,

Two optional configurations 1eplace
the rear panet inputs with mulii-
plexed inputs. These options allow
for seanning multiple inputs or ATE
syatem functions independent of
DMM measurements. The multi-
plexers used for scanning are a
calibrated part of the DMM,

The Option 001 armature reiay multi-
plexer provides eight Z-wire or four
4-wire armature relay channels with
guard and with two cerrent/aciuator
channels, also with guard. This
option allows 250 V masimurn high
to low, and switches at 33 channels
per second.

The Option 002 reed relay multiplexer
provides ten 2.wire or five 4.wire reed
reiay channels with guard. 1£ accepts
120 Vrms maximum terminagl fo
terminal, and switches at 300
chanrnels per second.

24

HP 70110A

Specifications

Electrical megsurerment performance closely purallels that of the HP 34574 inultimeter.
Selected specifications are Histed below. [For complete specificutfons, confact your HP
sales representative.)

BCV accuracy 306 MV 7ange: 5 ppm
3V range 35 ppm
DC resistance Accuraey: 57 ppm
Resalution: 1604 Q
e corrent Aceyracy: 300 mA 2 A 0.03%
Accuracy other ranges: 20 ppm
Resohetion {0V 10 ny
ACY: 1GnY

Mainmen sped range Hito L0 450 Vde, 450 Yac peak
1.0t guard: 200 Vde, 200 Vac

Qrdering Information

HYP 70110A digital multimeter
Option 001 armature relay multiplexer
Option 002 reed relay multiplexer
Option 910 extra user manual
Option 915 service material
Option W36 two additional years of
retura-to-HP warranty (3 years total)




Signal Analyzers
Universal Counter

HF Hri20h
UNIVERSAL LOUNTER

The HP 701 20A universal counfer wag
designed with ATE environments in
mind. It offers the high speed setup
and measurements (60 measuremenils
per second} required in todays
marnufacturing and test anvironment.
High production thyroughpul is erueisl
in keeping vou ahead of the competi-
tiom. High throughput, system
reference monitoring, and ali the
features you expect from a universal
ecunier are avatlable with SCPI-
compatible remote commands.

The single-slot HP TO1204 provides
three channels: 100 MHz, 200 MHz
(23, and 2.4 GHz 64). The 100 MHz
and 260 MHz inpuls may be switched
bhetween 1 M2 or 50 €2 and have a
sengitivity of 35 mV rms (1680 mV pke
pk}. The 2.4 GHz input is 58 £2{ac
coupled), with a sensitivity of -30 dBr:
at 160 MHz and - 10¢ dBm st 2.4 GHz.
The 1006 Mz and 200 MHz inpuis
have an internal x10 attenuator avail-
able, allowing inputs up to 3100V
peak. The maximum jevel for the

2.4 GHz input.is 5 Vrms (=30 'V dc),

Built-in functions include frequency,
period, time interval, rise and fall
{imes, ratios, tofalize, pulse width,

and voltage minimum and maximum
for ac or de.

Buili-in TCRO

Standard on the HP 731204, this

10 MHz reference gives you the epiien
of locking to a honse standard or
remotely switching in the internal
TCXO, The internal TCXO can be
ported externally for use as a system
reference. A monitoring scheme
condinuously samples the reference

in use, internal or axternal, even when
the HP 701204 i3 inactive.

i a problem oceurs, this monitoring
scheme can immediately provide

an interrupd.

Inpuis and outpuis

I addition to the three main inpnis,
an external-arm input is provided.
Rear inputs inelede trigger in,

10 MHz reference in or out, and 2
gate input.

Ordering Information

HP 19120A universal counter
Option 914 oxirs user manual
Option 9185 serviee material
Option W30 two additional years

of return-to-HP warranty
{3 years total}

HP 70120A

24 GHz
Error message for failed
external reference
MIL-rugged
§peciﬁcations
Freqeency
Range 0.001 Hz o 2.4 GHz
Resolution Gdigtsints
Pefied
Range Snsto 15006 s
Resalution Gdigiisnts
Time inferval
Hange tasfo 15000
Hesolution 100 ps {averaging)
2 es {single shot)
Rise/fail tme o
fange 15n8t0 15,0008
Regolution 100 ps (averaging)

2 nis {smgie shot}
Ratie {channel 1/Chanasl 2}

Range 6.601 Hz 10 100 MHz
Totalire

Range f 10 10791 events
Pulse witdth

Range Snstotms

Hasoletion 100 ps (averaging

2 b5 (single shob
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Signal Analyzers
Digitizer

The HP T0T00A digitizer adds
precigion digitizing capability to the
modular measurement system. This
ong-glot module has all the features
¥ou expect to find in a 20-Msampless,
16-bit programmable waveform
recorder and more, including a full set
of oseilloscope features, powerful
analysis funetions, and memory size of
256K samples. Intoprated into an

HE 70600 medular spectrum

anaiyzer, the digitizer module
improves the system’s ability to
analyze signals in the time domain.
The high sampling rate allows recov-
ery of fast pulses—limited ondy hy the
bandwidth of the spectrum analyzer’s
signal path,

The digitizer module also functions
as a self-contained instrument with
comprehensive data-acquisition and

apeciall LUEE ;

HP 70700A.

206 M samplesls, 10 bits
256K memory

Waveform recorder and
vecilloscope features

Up to eight channels

Fosier specirum analyzer sweeps

waveform analysis capabilities.

This flexible module can be used as

& preciston digitizing oscilloscope, &
fransiont analyzer of a programmable
waveform recorder. In mmiti-channel
applications, up to eight HP 70T00A
modales can be operated synchro-
nously without loss in performance.

state

Treg

{uhd!ng ’5_” K

Fuacing

H%-0F urec

spectal sxagimﬁ

angtd

]

conf g

[ZLE]
cantral

i

cal

L‘inariﬁr

bwnd

S
W

*

#ldth
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RE 3.3F M 9B 389 R

{A) Spectrum analyzer performance in zero

span withouot the digitizer
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Signal Analyzers
Digitizer

Capture transient events

The HP 767004 provides a powerful
transient anaivsis foatare cafled
Random Kvent Capture. With this
feature, randomly occurring events
are stored sequentially in segmented
memory as they happen, complete
with pre-trigger data and timing
information (gee the diagram on the
right). Random Event Capture makes
efficient use of mermory by eliminating
dead time from the stored trace. This
allows analysis of infrequent transient
waveforms. Random Event Caphare
requires no re-arm fime, so multiple
transients are always capiured with
no loss of data.

Buili-in ascillascope features include

+ Menu-driven user interface

* Auio-scate

* Pre-drigeer data

+ FFT

* Time and voltage markers

* Split timebase mode

*+ 266K sample memory

* Trace averaging

* Automatic pulse parameter
measurements

* Waveform math functions (add,
subtract, and multiply
wavelforis)

* Multi-channe] capability (control
up o four channelsmodules from
the menu}

* Eguivalerit time sampling
(measure rige times as short as
10 nanoseconds of a restricted
class of waveforms: the
waveforms must be strictly
periodic with & fandamental
frequency that is both less than
19 MHz and not an integer sub-
mulfipie of the 20 MHz clock
frequency)

* Detection sampling modes {obtain
a sub-sampled waveform by
dividing the time axis into
uniform intervals and retaining
from each the maximum or
minimum value of the original
sampled waveform)

HP 70700A

INPUT SIGNAL

Random Event
Capture
efficiently uses
the internal

TRIGGER
TiIMmE:

memory te store
transient events.

HE TEI008 MEMORY

SEGMENT 1

SEGMENT 2

SEGMENTN

STORER
DATA

\

PLH.SE REPET THON INTERVAL

HEF T HOHID SERIES
HEECTRUM
ARG ¥EER

WETH WILERAND

HOPTION AND

SERIES

HP FI000
WEECTRUM
ANALYZER

WUITLEED

antn

Pulge performance
with an HP 70060
spectrum analyzer

Multi-channel digitizers
used for paralle],
synchronous data
acquisition
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Signal Analyzers

Digitizer HP 70700A
gpeciﬁcations Frogueney
Pigilizing performance Freguency span acguracy
Maximum sampling rale 20 M Safs Thspan = 10MHIxN xf1% of span + {span x freq s asc})
Ayvalinble sampling rates {2.0 % 107)/n Sa/s where n = Thspan > 10 MHzx N +5% of span
using internal clock 123 9% 41 Frequency readout accuracy
Amplitude resoiution 10 hitg “span < 10 Mz x N tE{frog reodout x frag ref ase)
Eifective number of hits' 75@ Y MHz 70 @10 MHz + 1% of span » K]
’ ) Tgpan> 1 MHzx N sfifreq readout x frbg ref ace)
Harmonic and spurieus 50 dBe at 1 MHZ + 2% of span + K
tistortion 45 dbc at 10 MHz TFspan> 200 MHzx N sfifrag rmadout x Trag ref ang)
Gaks acturany £1% + 5% of gpan + K]
Otisel ageuraey 1% [ 10 Hy with spectnibm ahalyzars withaut HP 70807 /8. When used with
Bandwidth ;Ete HE 7080788, K= Si}f}b%fz o 35% of Bes B;v {whichevet is greater).
. is the harmenie mixing bant nember or the harmonic moltiplier, and s
Single-she! handwhith 10 Mhz ynity fot the HP 71100¢/P.]
X A;sa!ag {3 4B) bandwidth > 35 Mz Amplitags acceracy
walog bt . ] Displayed digitidng (.92 48
inpet coupting Switchabie, ac 1 M-£), dc 1 M-8, reesintion:
E};;p:gé; égi?&ﬁgégi with 60 pF General dimensians: 1 glot
Inpet valtaye ranges 3V 1Y, +3Y, 210 Y (nominal) Weight: 22kg (491
il seale} T A measuze of dynamie performance. Conselt HP Procuct Note 51804-2, "Dynarvie
ﬁéta Auquisﬁlm Perfarmance Festing of A to I Conwverters.”

Wavefarm memory
Data teansfar rale

Sgacial testures

Programmabliity:

282,144 {256K) 10-bit words

60 KB/s {nomingd; depsnds on speed of
18Ceiving instrement)

% Random Event Gapture
™1 Built-in gscitoscops functions
71 Built-in anaiysis functions

™1 interpolation of sparssly sampisd
waveforms

71 Variahle pre- and post trigger dafa
71 Adiusiable fast Fourier ransform {FFT)

Fully nrograrmunable via
HP-1 interface

Specification Ghanges 1o the HP 70000 Spectrum Anaiyzer

Systems with the HP 707004 Moduie

Sweep time
Swapt frequenty spam’

Fixed trenuency (rero span}

158 ms to 335 5 with frace lengths of
800 pis?

80 ms fo 335 5 with trace lengihs of
800 pis

A sweep time agouracy of 2% 1 Swesp tims = {race length x 5.0 ms)

is pnsured if aither of the
toltowing contitions 1s met

7 Sweep ime = {n x trace length x
160 ns), where o in an integer

28

% faster SWEEDS ate possibie with snortar traces.

Ordering Information

BP Te700A digitizer module

Option 098 controller board upgrade kit (required only
if digitizer is bemg added to an existing system with
HE T0900A/B local esallator module firmware version
860203 or earlier)

Option 099 firmware upgrade kit {not required if order-
ing Option 098; required only if digitizer is being
added to an existing system with P 7090604 local
osciliator)

Option #16 extra user manuals

Option 818 extra technical reference manual

Option 1BN certificate of calibration

Option IBP certificate of calibration and data

Accessory probes

HP 10001A 13:1 (10 M)
HP 10002A 50:1 (3 M3
HP 100878 211 M)
HP 10026A 1:1 (50}




Signal Analyzers

Digitizing Oscilloscope

566 MHz repetitive bandwidih

Four-input, fwo-channel
operafion

20 M Safs sampling rate

The four-channe! HP 707T03A oscille-
scope was designed for uge in ATE
systems. In repetitive messurements,
it provides 500 MHz of handwidth.

A 20 mega-sampie-per-second
sampling rate allows single-shot
measurements to 2 MHz.

Dual-time-base windowing allows for
eloser inspection of pulse edges,
Automatic measurements, autoscade,
and waveform math make for very fast
test development and execution.

A wide range of vertical sensitivity
{1 mVidiv to 5 V/Adivy, a full function
attenuator, and 8-bit vertical
resolution provide ample amplitude
freedom. All inputs can be switched
between I M Q and 53 Q, and ae or
d¢ eoupling. Any two channels can
sample simultanecusly.

The HP T0703A requires two slols in
the MMS mainframe.

HP 70703A

HF FOMAA HGITIZING OSCHEOBUORE

RAMNGE DL SO0

PORKT SN LR BRT ]
i & B

STATUS -,
ACT ERR .

Waveform manipulation

Four non-volatile waveform
memories can store digitized channel
data or data downlvaded from a
controller. Two independent
functions ean operate on digitized
chansels or stored waveforms.

The operators available for these
functions are plus, minus, times,
versus, invert, and only.

Flectronic calibration

The HP 70703A was designed to
never again require manual adjust-
ment afler i leaves the factory.
Routine calibration is performed
electronieally and only reguires
connecting the calibration signal
provided on the front panel ta each
inpul in turn. Ne external test
equipment ig required. Calibration

data is stored in nan-volatile memory.

Self test diagnostic

An extensive diagnostic selfiest is
built into the HP 70703A. This self
test can be iniliated, and the test
resulis queried, remeotely. Ervor
reporting eecars for hoth the
functional bleck level and the
assembly level to expedite repair,
if necessary.
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Signal Analyzers
Digitizing Oscilloscope

Specifications
Vertical specifications
Caiculated rise time flag
DE gali accuragy +1.25%
fesclution + £.4% {8-bi ABC}
+ §.1% {averaging}
Voitage measusement 23 Dual cursor £{1.25% full scate + 5032
ateuraey thvisiong)
2% Single cursor: £{1.25% full scale + offset
ascuracy + 0.016 division)
npu sapacitanss 7 gf
Maximun: inpet voitage 1 M £ £250V (dc + peak ac < 10 kH)
505 Vrms
Bynamic range +1.5 x full scale from cealer of serean
(de + peak an)

Ehanne satation (chanpels af equat sensitiving

21 D6 1o 100 MHz: 40 48
73 100 1o 506 MEz 30 d8

Horizontat speeiications

Flms hase range 200 psfdivio 5 s/div

Tlens hase refersnes 0.605%

asturacy

Time base resolytion 2ps

Beita time atcuracy +2% of s/div 2 0.005% of AL+ 100 p
Trigger level range +1.5 1 Uik state from cemer of screen
Minimum igger 15 ns

pitise width

Wavelorm record longth  Display 501 points

Remoie (HP-1B} 1024 points

Ordering Information

HP 707703A digitizing oscilioscope
Gption 810 extra user manual
Option 815 service material
Option W30 3 year customer return repair

30

HP 70703A



Signal Analyzers

Microwave Transition Analyzer

DO 40 GHz with hwo channels

Time domain measurements
with FFTs

Up to 1 ps delta time accuracy

Magniitude and phage
measuremenis on pulsed-RF
sigrials to 100 ps pulse widths
and 25 ps edges

Analysis of AM, FM, and PM on
RF carriers

Stepped frequency and power
sweeps, magnitude, and phase

The HP 71509A microwave transition
analyzer is a two-channel, sampler-
based time-domain instrament for
measurements from doe to 40 GHz, It
consists of the HP 70820A microwave
transtiion analyzer moduie and an
HP 700044 color display/mainframe,

The mstrument makes continuons.
wave and pulsed R¥F measuroments,
specializing in measuring fast
magnitude and phase transitions.
Performance specifications inchade
1 ps deltn time accuracy, 10 ps rise
and fall time {25 ps for pulsed REF,
and internal triggering to 40 GEz.
You can measure magnitude and
phase settling times, rise and fal}
times, time delay, peak and average
power, group delay, AM to PM
conversion, and meore.

The P 71500A incorporates
measurement fimetions from many
instrements: oseitloscope, vector
network analyzer, vectar voltmeter,
spectrum analyzer, modulation
domain analyzer, frequency counter,
and peak power meter. Compact MMS
format makes the HP 7T1500A ideat for
use in ATE systems or anywhere that

downsizing and meagsurement
versatility are required. Optimal
performance requires use of a synthe-
sized source, which you order
separately,

Generate custom sohitions

with 1BASIC

The HFP 7T1500A allows yoi to gener-
ate custorn, application-specific inter-
faces through the internal execution of
HE Instrument BASIC programs.
IBASIC eliminates the need for an
external controlier by bringing the
computer nside the analyzer.
Programs can be generated and edited
by attaching 2 standard HP-HIL
keyboard to the front of the
mainframe. Key logging provides a
quick and easy way to generate
remote command equivalents of front
panel key presses. Also incorporated
into the H¥ 70004A mainframe is 3
memory card interface that can be
used as a disk drive for the system.
External disk drives are also
supported over the HP-1B interface.

HP 71500A

The HP 71500A provides extensive
trace processing, including arithmetie
and calculus math operations,
complex formats, digital demodula-
tion, FFTs, and more. This capability,
combined with IBASECs ability to
generate custom user interfaces,
muli-gtep procedures, and program-
mable contral of other instruments,
allows for completely customized
measurements.

{BASIC programs allow generation of

custom user interfaces.
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Signal Analyzers

Microwave Transition Analyzer

Pulsed-RF component lest

For tirne domain measurements on
compenents such as high power solid-
state and fraveling wave tube amplifi-
ors and active RF swiiches, the micro-
wave transition analvzer offers four
ways of viewing pulsed-BF signals:

* Real format, an RF waveform
display similar to that of an
oscilloscope

s Magnitade format, an
BT envelope display with
linear sealing

* Lo magnitude format, an R¥
envelope display with log sealing

* Phase format, a digplay of
RF phase versus time within

"he analyzer measures signals with
palse widths to 100 ps. Triggering on
the pulse envelops stabilizes
waveforms for making rise and fall
time measurements, You can divectly
measure video feedthrough or the RF
carrier, becanse the microwave transi-
tion analyzer can separate and
remove the video feedthrough without
axternal filters.

The HP 71500A's ability to control
a synthesizer altows for stepped
fraquency and power sweepsa.

This allows meamremenis of gain,
phase, group delay and AM to

EM conversion.

HP 71500A

The HP T1500A also has the ability to
tane to & frequency that is offset from
or is a harmonic of the Input
frequency. This allows for measure-
ment using frequency-trapsiating
devices, and for hazmonic power
sweeps.

Radar test

You can test synthesized radar
systems with measurements such as
deviation from linear ¢hirp and
Barker code timing The HP 71500A
displays amplitude, phase, and
Freqzisency- versus-time for modutation
rates o greater than 1 GHz.
Maximum frequency deviation is

the pulse equal to 508 divided by the time span
P i
in seconds,
™ Verify svstem
_Wj i :
e Frequenty chirp performance
----------- - Chimp The lower trace
- ; ! uses math fune.
& T%f thons to show
o — 4
& | deviation from
£ 4 L Linear chirp.
! Deviation e
L AN ey itk o Linear Peviation from
T N\'l o nea parabolic chirp
LI Ghirp could also be
defived and
Te3:FEECRED  T:4ai8if13- il W s displayed.
19 Mizodie 2.5 M sdby
103 Bhiz emi 193 ¥els gl
Hits! P EITE ps BELED aM
Hgrgy  -343.7% pﬁJ 12;E3 Y rimgs  ¥p9.59 pe
Ampliusda . Arnplitude
i
| !
Phate ki ;wm Phase o %
1. }
R T 523 N8 1% reidiv
. 4. A C 1= §:ind i hH T:3:4n1
O AU A ey JEaligiy A eyl
§ 9 el -4 d'ag vl BV gl B IF caf d % ref mr?odey ref

Measure fast pulses: Magnitade and phase versus
time of a 12 ns wide pulse of R¥ A log magnitnde

display is also pessible,
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Check Barker code response; Phase demodulation

allows meagurement of phuse encoding within a

puise of RE A Barker code is shown bere.



Signal Analyzers

Microwave Transition Analyzer

Satellite test

On frequency- translating devices
such as satellite transponders, the
HE 715004 can make several
measirements, inclading group delay,
AM to PM conversion, and gain/phase
Hnearity versus drive level. No extex-
nal mixers are needed, as would be
required with a network analyzer

Non-iinear microwave analysis
Characterizing the non-linear behav-
ior of high power devices and amplifi-
ars 15 ersy with the HP 71500A, With
40 GHz internal triggering, you can
directly view non-linear effects in the
time domain. A fast Fourier transform
(EFTY display ean simultaneously
show the signal and its harmonics in
the fraquancy domain. To aid in the
development and verification of
models for high power devices, the

HP 71500A

instrument can display resuits in
tabular {numerical} format with both
magnitude and phase of the harmon-
ies. These results can then be uzed for
or compared with CAE simuiations,

The HP 71500A also allows the userto
enter correciions 1n the form of magni-
tude and phase versus frequency This
information can then be applied in the
time domadn, to correct for cable or
fixture losses, for example.

3 j v KSimultanecously
Time i g display time and
Wavaform FFT: Time and
frequency demains
1 £ :e e BRI ! i e fully characterize
fLREMHBEADY G - 1B.5E die B8 ey RF and micrewave
% B “41.89 ¢Bc  'T€.J =g . - L
<3 145 g g5 oy sxg:lfll &:tortwn.
4 49,88 & 3.4 deg Ta! ar format
Tabuis a3 HETL afe cBEM duy I
s B -3%,73 gfc -9).8 deg allows easy
ST T comparison of
r 9 B3 5F B0 189 deg results to CAE
simulations.
Metrel: 5.8 Géz 33930 4B» -55.05 deg [£3]
Boid- 11 B JERS by -fe luy gB 4 H geg S %
T aE 48 1/ k“‘
i = 41 1
---------- / LN

V/‘ \\ L, _="‘\\
H
------- A LA N NSNS S | IS SUNS T W B3 ps 258 psodiv
S'F?E §G§E; E TR 5. BEICHET Gdz Telefayrewat  Trgeigpai TrisRam Telslicperl
Tafeid 3 oevsdiv 09 abediv 15 obediv 1 dBedie
SIB dBa ref g% eaf B raf AP rel [

Measure AM, FM ond PM: Markers read ampli-
tude and phase of medulation sidebands, allowing
for computation of AM, FM, and PM components.

Carreet for cable losges: Fop half shows reference
and eorrected traces, which are virtually indistin-
guishable, as well as the wider, uncorrected pulse.

Botiom irace shows the user eorreciions n the
frequency domain.



Signal Analyzers

Mierowave Transition Analyzer

Ordering Information

L ]

HP 71500A

P 71508A microwave transition analyzer system
Includes

HP 70004A color display and mainframe

HP T4820A microwave transition analyzer module,

do-40 Gliz

Adapter and cable accessories

External power pack

1 meter HP-1B cable accessories (HP P/N 8120-3445)

User manual sets for the IIP 700044 and the HP T0820A
Synthesized source must be ordered separately.

Gpfions avaifahle 1or the HF 11500A

001 delete adapter and cable accessories

002 delete extermal power pack {HP P/N 70310-68016)

External power pack supplies power to the
HP 708204 's freguency reference oven when
MMS mainframe power is turned off

add tutoriz] kiy

Includes tutorial and demanstration parts for a
self-paced class on the operation and capabili.
fes of the HP 7I500ATHE TOR20A

add rackmeunt slide kit (HP P/N 5062-7086)

add rack flange kit

For mounting mainframes without handles
{HP PIN 5062-3979;

add extra set of user manuals

add rack flange kit

For mounting mainframes with handles attached
(HP P/N 5062-4073)

add service mannals

Includes assembly level serpice manual and
component level information for the HP T0820A
and HP 700044

810

910
913

915
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HFP T0820A microwave transition analyzer module
Tncludes
HP 70820A module
Adapter and cable accesseries
HP 79820A user manual set
Option W30 two additional years of
return-to-HE warranty {3 years total)
Option W50 Five vear customer
retuyn repair coverage

Additionai information
Color brochure, part number 5081-0731K

Product notes

A Versatile Measurement Set for Bench and Test (70820 1),
product number 5852-2543E

Measure 25 ps Transitions in Switched and Pulsed
Microwave Component Testing (T0820.2),
part number 5952-2546F

Picasecond Delta Time Accuracy (T0820-3),
part number H952-2545E

Teechnical data sheet
Specifications and complete ordering information,
part pumber B091-07582E



Signal Analyzers

Microwave Downeconverteyr

Low noise microwave
downeonverter for phase noise
measirements

AM noise detection

The HP 71707 A microwave
downconverter translates microwave
signals to RF frequencies for use with
the HP 30484 and HP EBSDS series
phase noise measurement systems.
‘The HP TIT07A provides state-cf-the-
art noise floor performance for micre-
wave phase noise measurements. In
addition, it provides specified spuricus
performance znd a de-coupled taning
port with variable sensitivity for phase
lecking to vour microwave souree.
Components of the HP 71707A include
the TP T0427A microwave down-
converier module and the HP 70004A
eolor display/mainframe.

HP 71707A/70427A

gpeciﬁcations

freguenty range 1.5 GHz b0 26.5 GHz

fnput power -40 dBrm min, +30 dBm max

iF autput frequenty rangs 5 MHz to 1200 MH2

lovel {1 +5 dBm

Local ascitlator frequency rangs 2.4 GHz tn 25.8 GHz

Frequency resslution 600 MHz

Spectal purity Phase noise performance varies with funing sensitivily.

e following table shows the combingd phase noise
performance of the HP 71707A (set-up with .05 ppm tuning
sansitivity] using an HP 8662A synthestzed signal generator
as an RF reference source to the HP J048A phase noise
measurement system. All values ar¢ In units of deHz,

MP T1707A
Al B | P S048AESS500

S
gDi}T i & >

' HP 86624 i e

- Refererce
Boea
Tune Volags
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Signal Analyzers

Microwave Downconverter

HP 71707A/70427A

Phase noisa performanca of the HP 71707A

et from corrior (Hl
Input frequency i Hia 1k i plisis 14 100
1.5 to 3.0 Bz Tvp. 80 00 116 130 13 135 147
Spes. 73 -9 112 124 124 130 142
30104.2 Ghe Wwp. 77 87 -1ge 133 136 -141 149
Spee. 72 42 115 128 13 136 144
4210 6.0 Ghe Tvp. 74 -394 120 -13f 136 141 148
Spec.  BO  B9 114 2B 131 136 143
E.0ta 7.8 GHe p. 72 B T T ST IRV TR TV
Spec. 67 87 113 195 131 135 .14
7.510 10.2 GHz yp. 70 -0 <118 129 435 430 145
Spec. B5 -85 112 124 130 134 140
0.2t01266K  Typ. 88 88 116 128 134 138 143
Spec. 63 83 11 123 129 133 138
126t 18.06H  Typ. 65 -85 13 25 133 437 14D
Spes. 60 80 108 120 128 432 435
14002850k  Typ 62 82 110 423 458 343

Supplemental Characteristics

Tuning sensitbvity (.05 ppmyvolt, 1 ppmfvoll, 20 pomfvoll
Tuming port voltage range  + 5 volls
Tuping port inpat range 2fa

{xeneral Charaeteristics

Temperature Operational, 340 +55° C; storage, -40° %0 +75°C
Humidity (purational, 0 to 95% relative humidity at 45° C
Calibration intereal Ong yaur recommaended

Power HP 71707A: 260 watts maximum
HP 704274 50 walls madmum
Weight (nominal)  HP Y1TOVA 2875 kg (6331
HEP TR4ETA: 93K {2031
Size HPTUIOTA 222 mmH x 4254 mm W x 526 mm [

{B.T4" 16.75" x 20.7"
HP 704274 4-siot width

Ordering Information

HP 21U007A misrowave downconverter

Tneludes HP 70427A microwave downconverter module
and HP 70004A color display/mainframe.

HP 70427 A microwave downeonverter module
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F Tue 18932 B SARR o BE-dR a2

sl N S S - ; : ﬁm{
Ei) H 3 4514 flai I 5=
0 FU6h [aBorkd vn FIMa2 e

Typical phase noise of HP 71707A and HP 11728C
carvier noise test set, using the HP B662A as
a reference

Additional Information
Technical data sheet
HP 7¥70TA/TO427A
part no. 5031.4435E
Prodact Overview
HP E5500 Series Phase Noitse Measurement Solutions
part no. H985-T5901



Signal Analyzers

Wide Bandwidth Receiver

100 Hz to 26.5 GHz operation

Bandwidths to 36 Mz

with preselection

Cost-effective receiver for
surveillance and signal
monitoring applications

Flexible dmenconverter for
stimulus.-response measuremernts

Fhe HP T1910A/P wide bandwidth
receiver monitors signals from 1600 Hz
to 26.5 GHz. It provides a cost-
effective combination of search and
wide-bandwidth coliection capabili-
ties for the surveiliance and signal
manitoring of satellte, digital radio,
and radar/EW transmissions.

"The wide bandwidth receiver consists
of the HP 71200A/P Option 001
spectrum analyzer plus the

HP 7091 1A vltra-wide bandwidth

IF module. System options include a
preamplifier module for enhanced
noige figure and & smaller-sized,
singie mainframe configuration
{without the display narrowband [Fg,
and precision frequency reference) for
remole applications at a lower cost.

The T1810A comes with the

HP 70004A display mainframe.

The HP 71910F comes with the

HP 702078 E05 PC display for MMS.

Search and collection modes of
operation

The HP T1810A/P receiver has two
modes of operation: search and
callection, To search for signals,

the receiver relies on fast spectrum
analyzer tunming. I sweeps over the
spans that you specify, up to 26.5 Gz
wide, using bandwidths of up fo

3 Mz, Wide dynamic range ensures
that signals of various amplitudes are

quickly identified.

Onee a signal has been located, the
recetver is fixed-tuned and the wide IF

bandwidths in the HE "811A IF
module are used to collect the signal.
The HP 7091 1A provides IF band-
widths up to 1006 MHz in 10% incre-
ments and up to 70 dB IF step gain.
A linear I signal path provides good
signal fidefity with standard ouiputs
of 321.4 MHz IF and linear video.
Optional outputs include 70 and

140 MHe IF analog 1Q), and
domoduiated FM.

Pulse shape characterization
Traditional shape measurements of
pulsed microwave signals using a
spectrzm analyzer are significantly
enhanced by the 100 MHz bandwidth.
You can connect an oscitloscope to the
video output to easily measure the
pulse rise and fali times of microwave
signals to 7 ns.

Chirp and freguency hopping
You can make chirp and frequency
hepping measurements by connecting
the cutput of the optional FM demnod-
wlator to an esciloscope, Sensitivities
of either 10 MEL2/V or 40 MH2V
enhance measuremmenti speed and
acouracy.

1@ signal identification

The optional analog 1/Q demodulaior
provides  and ¢ outputs that widl
prodice a constellation display on an
oscitioscope when the HP 719100/
is tuned to a suitable digitally

HP 71910A/P

modulated signal. Sub-heriz tuning
{with & minimum on-sereen resalution
of 1 Hz) allows ultra-fine adjustments
to eompensate for phase offsets when
it is net possible to phase-lock the
receiver to 8 source, such as in
off-the-air monitoring. By stopping
the spinning caused by a non-phase-
locked sysiem, the system can easily
identify modulation formats.

When more thorough analysis is
required, the Land Q outputs can be
connccted to a dual-channel vector
gignal analyzer (VSAY This confi-
guration can provide full-signal
demodulation of microwave signals
with double the bandwidth normally
provided by the VSA alone.

Channel measurements

To make channel measurements,

wou can switch optional IF filters into
the 70 MEz I¥ path. This provides an
1¥ critput with the bandwidth charae-
teristics of your chaice.

Phase measurements in
multi-channel systems

HP uses MMS receivers to configure
enstom mislii-channel systems.

For examptie, a system that performs
phase measurements can be config-
ured using a modulation damain
analyzer connected to the 70 MH=
IF outpuis in a dual-channed

HP 7T1910A/F system,
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Signal Analyzers
Wide Bandwidth Receiver

HP 71916A/P

Specifications Gne tone spurisns-Tree dynamic range? (characieristic)

HP T1810A/P collection receiver 10MHzte 120 6Hz 67 uB 7o 3648

Frequenc 12.0 30 26.5 Gl 7 dB 7o o8 7048
quency 108 gein compression =5 dBm < 5 dBm <33 d8m

Fraguensy range 1680 Hz 10 26,5 GHz {to 110 Gz with HP 11870
seies millimeter mixers or 75 GHz with

1P 11974 series pressiected milimeter mixers)

Tezning resalation 1 Hz
Freguenty reference wHP 703108 wio HP FO3T0A
annuragy {stamdard}  (Gotion 110)
Aging < b X 10:-7/yaar « 3 1 10 Syear
< 5 x 10-108/day {7 day average)
Temperature driff <7108 < x 145
iF bantwidth -3 dB, five pole synchronously tuned
Range 10 MHz to 100 MHz in 10% steps?
Acguracy # 15%, 321.4 MHz IF output
+ 20% video output
Seiectivity (60 dB/-3dB) < 1211, < 81 with preselector {charactoristiol
Video handwidth
fRange 16 kHz to 30 MHz,

> 100 MHz (1. 3, 10 sequence)
Asoiracy {Charactesisticy = 30% (18 kM2 10 30 MHz

fiain
RFAF gain +5 ¢B charactaristics?
fiF atienuation {1 to 85 B in 5 0B steps
RF greamplifier gain +2% ?;? {charactenistic), requires Option (16
113
iF gals Oto 70 48 in 1 4B steps
iF step gain acourasy 10, 20,30, 4048 2075 dB
{010 55° C} 58, 60, 70 4B +10dB
IF step gain acourany 10, 20,30 4048 202548
{20t030°C) 50, 60 d8 £03d8
70 ¢ % 0.75 6B
Pynamiic range
Third order |niersent Standard Option 416 or 173
feharacteristic}
Praamp bypass Preamp on
20 MHz o 2.8 GHz 4 B 11 dBm -16 dBm
270 46.2 GHz 4 (8 & dBm -21 dBm
6.010 26.5 BHz 2 dBm 4 dBm <23 dBm
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{Charsclestc)

internaily generated -60 dom (charactasstic) tor OF < 2.8 GHz and
splrgs [F BW » 30 Mz
Ligear getector dynamic 30 dB {charactaristin)
range®
Image rejection
for RF input leveis < 0 d8m, altenuation > 10 dB
frmage frequency Certer frequency Rejection
642.8 Milz 106 kHz to 2.9 GHz -85 dhe
2.71018.0 Gz 70 dBe
18410 26.5 GHz -60 dBe
Neise
Raise Houre Standsrd Option Hi8 or 0172
Preamp bypass Preamp an
1 Mz 40 12.8 GHz 32 6B 3348 13dB
12610 22.0 GH; 3% 6B 4148 18 dB
22310265 Gz 43 dB 46 48 2t dB
Phase nolse Notse sidband (dBoltiz)
Cavrier offset” =1 Nt Ned
16 kB2 <108 <1032 <96
Phase Hiter S8B, 100 Mz 10 25 MMz, characteristic
16 MHz 36 6.2 GHz 0.2*BMS
8.0 12.8 GHt .4 BMS
12,6 26,5 Gily 0.8% RMS

1 RFH handwicth may be Bmitgd by the HP 708100/P preseisctor {> 36 BAH) or
tow-band Eiter {> 48 MHz)

4 AL321.4 WHz out fassumes O dB RF aften and 0 B IF gainl. REAF gainis -5 4B &t
P60 Nz IF patput {Ootion 001); 14 o8 at 140 MHz IF autpat (Option 0021, amd
+3 ¢B for 70 Mz IF channs! fittar cutput {Qotion 607,

3 Use preamp bypass Characteristics below 108 kHz for Gption 616 and below 1 &Hz
for Option 317 Noise figure, TOY, and dynamic range with preamplilier are
maasured with 5 48 BF alizauation; 1 dB gain compression with preampbifier is
measurer with 10 68 R attenuation.

4 Mormakized fu 1 MHz IF bandwidth. Valuss given for & 4B step gain. Varies with
sfep gain.

B 300 Mt resideal generated in low band of HP 7001 04 module, Appears 21.4 Mgz
avay from IF conter fiaquancy.

& R{?Eers to dynamic range at video output of #P P84 Assumes iF gain is prop-
erly sat,

TN the hatrnonic fiing femben, N=t from 100 Hz to 8.2 GHz, =2 fom 800
12.8 Gz, and No4» from 12610 26.5 Bz,



Signal Analyzers
Wide Bandwidth Receiver

HP 71910A/P

Specifications

Inputs and outputs

{Values given are characteristic except as noted. Connectors are on the
front panel except as noted.)

HP 708008 LD section
350 MHz calibrater outpet BNG (5, 530 G (nominal)
Sutput pawer -1 dBm o 0.3 0B (specified)

HE 709104 wice bandwidth RF section

HP THO11A uitra-wide bandwidth IF secliont

Video guipat BNE (fy, B0 £2 {nominal)
Bandw|dik -3 4B As selected by F and video BWa
1.avel fto1V
VSWH <151
Hise tlms <igns

321.4 MEz out Hear pane! SMB (), 50 G {nomtinal)
Bandwidth (-3 88) IF bandwidih, as seiected™!

RF input ARG 3.4, 50 ¢ {nominal) Broup delay variation® 5 ns {presefzctor bypassed) § 0 550
WSWH (> 1C 4B atlenuaticn) VSWR < 2.1
O{to6.2GHr <141 3214 MHz optien ostput Rear panet SMB {m}, 50 G (nominal}
[¥6010 26.5 GHz <201 Bandwidth {-3 d8) ¥ bandwidth, a5 selecterd'
VSWH (< 10 48 wllenuation < 3,001 VIWR < 2.3
LD emtssinns Frasefectot on Fressiestor bypass i and @ video gutputs
{> 19 6B atteauiatinn} igtion 004) BNG ¢}, 50 €2 {nominaf}
10 2.9 G2 <- 100 gBm <~30 dBm Leval + 05
2,710 26.5 GHz <-100 dBm <~50 dBm Bandwidth (-3 dB) 50 MHz {gach channel)
AF handwhith® Buadrature errar 6
0162.9 Gz > 48 Mz > 48 MHy K0 gain Imbalance 12548
2.716 26.5 EHr > 36 Mz > 200 MHz Total hasmonie distortion < 1% {< -40 dB¢)
Maximum sate input ievel {speciticating) Spurious emissions <70 dBu (non- harmonic)
ne 0V Hise time {10 1o 88%) g
AG +1§ ¢8m {atienuation = 0) Residual DE offset + 26 my
+30 d0m fattenuation = 10 ¢B) VSWR < 1.5°1
Palse 100 W, 10 us {altenualion = 50 d8) FM video sutput
321.4 MHz external mixer SMA (1), 50 O (nominak) Digian O0S) aN¢ ¢, 59 Q {nominal}
IF Inpst Level +B5V
Redumn logs =14l trom 271410 371.4 MHz YSWH < 1.5
Max:_a)um safe input level Pk to pk devialicn FAf sensitivity Linearity
{specmcat!on} AC D ﬁﬁm: BC:+3Y 10 Wy 0.1 VA & 0.7%
Noise tigure <70d8 140 MHz 0.025VIMHz  + 115%
SH > (+30 conversion loss) dBm Motutation freqeenty 12 MHz {max.)
T > {10 conversion nss) dBm Spurisus emigsions -35 ¢Bm
Tune and span cutput BNG {8, > 10 ke load impedange T8 and 140 KR iE oipts
Voltage range Oto+33.25V {Options 00T 300007} Rear panel SMB (1), 50 62 {nominal)
Til!liﬁg S&asiti'ﬂi!}‘ RE inpet chogen, 1.5 WGH2 RF ff&qﬂﬁnﬂy YSWR < 1511470 MH?} <201 {T‘ag MHE}
External mixer, 1.5 V/GHz LO frequency e auency
Fhrst 1O ouipet SMB h, 50 €, VSWR < 2,111 Proseloctor 70 My 140 Mt
Freguency range 3.010 6.6 6Hz {spec) Bandwidth (-3 48) fn 3 MHz 36 MHz
Ot power {spee}  26°C+5°C 8o 55°C Bypass 40 Mz 70 My
3 ;u:mt_mum :‘;'5 ggm 1:0 dBm Group delay vaiatipn®  On 2518 2518
o Maximum i) dBm 17.5 dBm Bypass 96 g 95 ag
8 Weaseres 4t RF section 371.4 My IF 0tpl, For 260888, user must disconnect Amplitude variation®” 2.04dB 4548
fom HP 709 TA 3214 MH2 IF input. Symbo! error rale'? 12408 for Ep/Np > 25 d8

% {F gad demod outpuls are inverted for OF < 12,8 GH2 due to “mines” tarmanic
PN

10 pasimum IF BW=108 Mz for 2.8 GHe < OF < 265 G4z and preseiector bypass.
Fresefector tmits BW to - 36 MMz, For OW < 2.9 63z, HP 0804 flker Bmits BW
M1 > 48 MHz, Specif option tor wider fiter avaiiabis,

1 Waximum peak to peak variztion cver 80% of the IF putsut bantwidth,

1% Byrnbed eror rate measuremant with 54-0ARM signal at 150 Mb/s with
2 GHz < GF « 12 6Hz,

13 For 2700 channel loading in 2 36- Mz band with 2 SHr « CF < 12 64

Noise power ratio®?
0 MHz IF channe! tillers
(e, BO7, requires Opt. 301}

= 41 dB, asymplotic

5 switchable channs filters, 6-poie,
(.1 48 ripple Ghebyshay -3 dB

{F handwidihs are 1.25 5,10, 24, 36 Mt
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Signal Analyzers
Wide Bandwidth Receiver

HP 71910A/P

TIP 71910A/P search receiver specilications Resiual Fil
Frequency Span> 10 MHzxH1Y <NV 25KkHzp-D In _EH 8
Freguency range See speorications for collection receiver {measurement bandwitth = 100 kHz)
Frequency reedout accuracy o Span < 1OMHzx Nt Determined hly phassi noiss o
Span = 10 MHz x N + [{ireq readout x freq ref acc) see phase noise seclion of spscifications for
eollection recever
+ 1. 0% of span + 1 Hz| ;
Span > 10 MHz x N1 Freguency drift + 1 kHz/s during sweep
) y i i
Sweep > 20 ms + [{tre4 1eadout X freg 161 a6e) {xpan > 10 M Ny Not cumgttailrve from sweep to sweep
5 + 100 tHe/o C
+ 1.5% of span + 10 Hzj o—rr
1 ms soweep <28ms & [{ireq readout « freq ref ace) ;ep ¢ 16 ms 16 1000 AfouS
+ 2.5% of span + 19 H A:::rea o h 2::;3 6 5 {£o }
Froquancy span accuracy P ..
Span < 18 Mz N = {1% of span + {span x freq ref acoy With HP 70700A S‘wept freq. spans. 15 ms to 355. s ]
y Fixad freq. (0 span): 80 us to 355 s with
Span > 10 MHzx N? 800-point trace
Sweep = B0 ms [ .5:/9 of span + (span x freg ref acs}] Frigger Frae run, ine, vigeo, extermnal
50 ms > sweep > 20 ms  t [2.5% of span + (span x freq ret aco)] IF resolation 10 Hz 16 300 KHz (HP 709004)
__20ms > sweep > 10ms 2 14.0% of span + {span X frigy ref acel] bandwidth 100 kiz to 3 MHz (HP 709034)
Tunlag reselutios See specifications for collaction receiver 1, 3, 16 sequence and 10% increments except
Froguency referangs See speeifications for collection recedver Jkrzto 10 ¥z
acoaracy e .. Accuracy + 20%
Phase soise Neise sideband (dBo/H2), characteristic Seleptivity (-60 4B/ 3 ¢l
Carrier offsettt N1 =2 s % 10 Hz to 3 kHz < 12:1 (5-pate, synchronousky tuned)
3 100 Hz 83 -79 73 110 Kz 1o 3 Mz < 16:1 {4-pole, synchronously fured)
£130GH: -B8 -B2 -76 Video handwicth
BRR L -94 48 -82 Range 3 Hz 0 300 KHz (HP 708024}
03k 104 98 92 300 Hz to 3 MHz (HP 709034)
M 1{} ¥Hz <148 <102 <88 q . 3, 10 SEQUEnce
0 30 kHz - -H05 -89 Asturacy 20% {characteristic)
(3160 khz "5 -109 103 Set to maxieum bandwidth > 360 kHz (HP 70902A)
% 300 kHz 123 117 11t > 4.5 MHz {HP TO003A)
711 MHz -135 128 -123
0 3 Mz 145 138 +133 N is 1he harmonic mixing rumber; N« feom 100 He 10 6.2 Bz, Ne2 hom .0 10
MAG Nz -153 ~E47 ~141 19.8 GHz, Neds from 12610 265 Gl

Line 2ng system related < 85 gBc + 20 log NE

_ Siobands
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Signal Analyzers
Wide Bandwidth Receiver

Amplitade
Total ampiitade range -138t0 = 30 d8m
tiisplayed averaye noise tevel
{10 Hz ses BV, Frequency DANE
0 ;E 3:;9&5;3?”: 100 Hz <92 dBm {char)
2 s 300 Hz < -85 dBm {char}
el loval < 75 dHm) 2 ki <1061 dBm {char)
JkHz < ~111 dBm {char}
1kHz < ~118 dBm {chan
3 kHz <118 dBm {char)
100 kHy < 122 dBm {char}
306 Mz <+ 130 dBm {thar}
T MMz < ~139 dBm {char}
3 MMz < 139 tBm tchar}
1OMHzID20G6Hz < 138 dBm
2010 128 GH <137 dBm
10.6 10 22.0 GHz < - 130 d8m
22 0t 26.5 GHz <-128 dBm
with HP 705208 104t 12 846H -155dBm
{Dpthos 8E6/017) 1280220 GHr - 15G dism
22010265 GHz ~148 dBm
Gain compression (evel
{10 4B input sttermiationy 0.5 dB for signal levels <8 6Bm
Spurious resgonse
{Except as listed below,  Band Hesponse
Ior <30 BB tolad signal 100 Hz 10 10 Mk <-§03 tific

ower al ther RF inpet with

18 08 attenuation)
{pressiector onj W MHz 0 265 GHz < 704dBe
Szcand hammonic distortion

100 Hz to 20 MMz < G0 dBe
{preseiector on} ZaMHzo 29GH2 < 75dBe

2810 26,5 Gz <100 dBy
Third ordor intermodeiation
{For twa sigazls sach <. 70 0Bm a the RF ingut, 60 atte, 2010 30°0)

HP TB962A Genter fntermod. Equiv.
frequency Products 7o
100 H210 20 MHz <B4 dBe +2 dBm
MMzt 2.86GHz < -T84dBr +8dBm
2F B2 GHy <68 gBg +4 dBm
6.01c 26.5 GHr <G4 tfe +2 dBm

(Fortwo signals egeh < 35 dBm at the BF inpad, 1048 afin, 2010 30° Y

HP 70983A Cenfer fntgrmod, Fauiv
{requency Progucts 7O
100 Hz io 20 MHz <54 dBg +2 dBm
0MHP 0 2.8 GHz < -BBdBe +8d8m
2762 6H, < -58 dBc +4 dBm
6.010265 GH: < -34 Bt +2 g8m

HP 71910A/P

T b
image respamse (20 nout < 0 dBm, attenugtion > 10 068)

& Mz < -85 dBC
42.8 Mz < -85 dbg
§42.8 MHz See image rejeclion specifications for
callpction receiver
Residual responses
{0 44 ateruation; inpus Hange Responses
tereninated) 10 MHz to < - 168 dBm
26,5 &GHy
Muitiple and o1t of band <70 o8¢
responses
(o inputs < 26.5 GHz and BF levels < 0 dBm, = 1) 45 attenyation, seeselacior an}
Bispiay range 1 divisions
Scale Hog) .68 ta 20 484 in 0.5% incremenis

Sgale (linser) % of i level per division
Reference level tog) +30 16140 dBm
Referance lovel (Hneary 707t 22aY

Frouuency response {15 aten. (rEseleciy praked)

Frequency range Jip 550 201030 0o 5570
Peak Raf. fg et to
variafion calibratorts calibrator's

1606 Hz to 2.8 GHz + 15648 + 2048 +72{d8
2.7 86,2 GHr +20dB 2008 +£304B
6.9 10 12,8 GHz +20dB £2.0d8 L3048
12,640 22.0 642 12448 +2.0d6  £35dB
22.6% 26.5 8Hz +25d8 225dB 4048

(praset proselecios DAC, 2010300 £, raf to calibraton 3

2710 22.0 GHz +2.0,-3.8 dB {vharacteristic)

22,0 to 25.5 68 +2.5, 3.5 ¢B {characterintic}

{for spans =160 MHz

input abtengator
Range {to 6548 in 5 48 steps

SwHehing repeatability 2 07¢B
Aecuracy, referenced to 10 dB sefllag (characteristic)

Tt 2.8 6GHr +1.2dB
D128 127 GHy +23dB
127 199 GHy =2 8dB
11880 26.5 Gz +48d8
Preselecior bypass switth <+ 0.2 dB
repeatability
{F gain acourasy fain 2t 30°C i 550
HP 789624 10 6B +{2 48 +0Z2dB
20 4B L2 48 =028
30 4B + {12 dB +B5d8
i +02+48 +0.5dB
60 48 +0408 0848
HP 708034 H 48 B0 i
20 4dB ) 33 dB

2 Referanped (0 300 MYz - 10 d8m calibrator. Boeg nat intlude <83 48 AS calbrator
ampliuts errar.
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Signal Analyzers

Wide Bandwidth Receiver HP 71910A/P
Specifications General
Scale fidelity HP 714104 system companents KP 71310F system companents
1eq {eomrected) Bandwigth Fiefglity 71 HP 70001 A mainframe 71 HP TOG0TA mamdrame
3P 709024 <30 Hz + {1,748 &4 | 760044 display/mainframe (8 HP 702078 E0B PC display for MMS
21 {01030 4B} A Hzto 100 kHz 20548 S HP 706008 Option 512 Iocal £ HP 708008 Option 312 ool escitiator
100 kHz +0.7 68 oschilalor {2 shots) (2 slots}
T1HP 709034 =1 MHz +05d8 SIHP 73104 pr:acision fraguency T HP 76310A pracision freguency
| 57 reterence {1 skat) reference {1 slof}
- faig{}{ii:;}remﬁ) :;ﬁ Mz #0008 3 HP 708024 IF section {1 slet) ~FHP 70903A i;:. section {1v slot} _
Ingrerental fidelity 0.1 dB/IB, all handwidths 3 HP 700034 iF section {slof) T gsl?f?tg; (A wids bandwidth RF section
B 9,
P 1 7-5% o iefoiencs leve) 1 HP 708104 wide bandwidth 3 HP 7091 1A Lirawide bandwitth I
RUL & W?f?lm . RF saesfon (2 clots) section (2 siols)
Dritt {Characierisic) £0.08 dB/0C at 300 MHz 1 HP 70911 A 1atrawide band-
-10 g8 ret. lovet, width IF saction (2 slods)
104B inpud atten 100 Hz res. BW (HP 703624 Note: When adeing or exchanging modutes, be sure That the finat count wiff fit

into Beglot HP FEODIA mainfrarme o 4 slot HP 70044 dispdapraintaime.

fiote For HP FTET6P ondy, the P FOSG2A IF section Bas been remayed to provide
a gingle mainframe configorsfion,

o 300 KHyz ras. BW (HP 70903A)
Res BW switching repeatablity £ 02068 in1. 3, 10 sequeace
+ 3 48 {uneorrected)

Envirgrmental
Markss resolution L0008 Temperatere 9 to 54° C, opetationat
inpais and outputs el
ip F sectl e — -40 ty +75°C, storage

TONZATF sectlon _ Humidity 0 1o 95% refativa humidity at 45°C,

Apxilizry vides awiput BNC (f), 610 1 ¥ 1 kQ (nominal} operational

3 MMz IF eetper {Tinoan) BNC (8. 500 o ML Conducted and radiated Interfarance isin

< 1.5 VOWR {characlerstic) gorphiance with GESPR publication 11,

Ouiput level -15 dBm {porinal) with - 10 dBm at FTZ 528/1978, antt MIL-STD 4618,

AF input REG2/part 7.
0 dB aiten., 10 dbem 12t level Power requiroments 404 W
HP 708034 IF section {characieristic)
Anxilizzy vigen emipy! 8N (), 810 1V, 100 £ (nominal) Wolght, standard system 55.6 kg (122.3 )
21.4 MHZ IF owpat (linear)  BNC (1), 50 Q (nominah)
< 1.5:1 VSWR {characteristic) B‘“;“?:;;';m i 177 w7 ) igh, 426
dngit loval - inal) 10 dR g HAAEme YR 7 ) AERTT £E1]

Butput love 15 dBm {nominal), -10 dBm e lpvel 16,75 in) it 526 mim £20.7 I ong
HP TOUDSA dispiay/ 222 mm (8.7 tn) high, 426 mm
mainlrame {(16.75 i} wide, 526 mam {20.7 in) fong

Cajthratinn cyele 3 yeais recommended
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Signal Analyzers
Wide Bandwidth Receiver

Ordering information

HP 719104 wide bandwidth receiver

Option 001 70 Mz IF output

Option 002 140 MHz IF output

Option 904 analog I'Q sutpul

Option 048 FM outpul

Option 007 70 Mz IF channel fillers (requives Opt. 081}

Option 011 single mainframe configuration {deletes
TP TO004A, 700024, TOS03A, TH31HA)

Option 412 add HP T0310A to Option 011 configuration

Option 013 add HI* T0902A to Option 011 configuration

Option 014 add HP T0903A to Option G311 configuration

Option 016 add HP 706208 Option 001 preamplifier
(100 kHz t0 26.5 GHz2)

Option 017 add HP 706208 preampiifier {1 to 26.5 GHz)

Option 100 delete BP T0902A from standard
confignration

Option 101 delete HP 70903A from standard
configuration

Optien 110 delete HP TO310A precision frequency
reference from standard configuration

Option 121 add distribution amplifier ¢ HP 703104

Option 122 delete ovenized oscillator itz HY TO316A

Opiion 200 delete HE 70004A display/mainframe

Option 400 add 400 Hr power line frequency operation
to HP 70001A mainframe

Option 666 add HP 85668 programming manual set

HP 71810P wide bandwidth receiver

Option 601 70 MHz IF cutput

Option 602 140 MHz IF cutput

Option 604 analog ¥Q outpud

Option 605 FM output

Option 007 70 Miiz IF channel fifiers (requires Opt. (081}

Option 608 replace BP TO803A with HP T0802A

Option 009 add HP 708024 and HP TO0O1A mainframe

COption 410 add HF TO001A mainframe

Option 016 add HF 706208 Optien 001 preamplifier
(100 kHz to 26.5 Gz}

Option 617 add HP 706208 preampiifier {1 to 26.5 GHz)

Option 110 defete HE T8310A precision frequency refer-
ence from standard configuration

Option 121 add distribution amplifier to HP 703186A

Option 122 deleto ovenized oscillator in HP T6310A

Option 660 add HP 8566 programming manual set.

HP 71910A/P

Compatible accessory modules and anatysis tools

Bsgilloscopes HP 707034, 20 M3/

HP 5461684, 20 MS/s

HP 547280, 4 65/

HP 543542R. 2 GSrs
Dightizer HP 77004, 20 MS/s
Power meter HP 701084 -70 to +4 dBm
Attenustor/switeh driver P TO611A
interface medales HP T8B12N/C. TRBN3AE
Eustom switching Caff your AP sales representative
Vecior signal anslyzer HP 834184, do to 10 MHz
Baseband signat snalyrer HP 35878, de to 4 MH:
fodelation demain anadyrers  HP 83714, 53724, 53734, 5331847
BaM card HP B2215A {178 K}, HP 8576BA (32 K)
MATE module HP 70598A/HBS and H72
Software

Heoceiver personality included with HP 71010A/7F
HP 11998A performance verification soffware

Additlonal Information

Product Overviews (3

HP T1310A/ P Wide Bandwidth Receiver
part no. 5065-7916E

Test Solutions for Satellite Manufacturers
part no. 5965-6195K

Pewer Solutions to Complex Measurement Problems
part no. 3965-8bH4E

Configuration Guide
HP 719104 Wide Bandwidih Recelver
pari no. b%64-4351F

Product Note

Extending Vector Signal Analysiy fo 26.8 GHz with 20 MHz
Infirmation Bandwidth {89400-13}

part no. 5964-3586E
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Spectrum Analyzers

HP 70000 Series

Outstanding RF and microwave performance

HP 71106C/P 106 Hz-2.9 GHz
HP 71200C/P 50 RH2z-22 GHz
HP 71209A/F 100 Hz-26.5 GHz
HP 71210070 100 He-22 GH:

Speed, precision, and flexibility

Modern feaiure sel

Byear recommended calibrotion interval

HP 712099 (PC net shown}

Four standard spectrum
analyzer systems

Foaur standard spectrum analyzer
systemns cover the frequency range
from RF to micrewave, The

HP T11000/% provides coverage
from 160 Hz to 2.9 GHz; the

HP 7120007, from 50 kHz to

22 GHz; the HP T1209A/P from

160 Hz to 26.5 GHe; and the

HIP 712100/, from 100 Hr to 22 GHz
Adding the P 70907 external-
miceramterface module to any of
these spectrum analyzers provides
millimeter frequeney enverage to
325 GHz. (External mixer capability
is included in the standard

HP 7T1209A/P system.)
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With these gpectram analyzers, you
can customize your test equipment
and expand vour system as your
needs change.

features common to all HP 70000
spectrum analyzers are described
below. Information about the
performance of individizal models
follows this section.

Fuli-celer display and

hardkey panel or PC display

All A/C systems include the

HP TOO04A, a state-of the-art color
display and mainframe. A custom
hardkey panel for spectrum analysis
cemes instalied in each HEP TO004A
ordered as part of a spectrum analyzer
system. The P systems include the
HP 702078 EOb PO display for MMS.

Overview

HP 70000 Series

Amplitude accuracy

You ean meastre arplitude anywhere
within the 90 dB calibrated display
range. Excellent display fidelity
makes IF subatidntion unnecessary.
Accurate measurements can be made
quickly using the built-in marker
functions. For even greater accuracy,
add the HP 70180A power meter to
yourr ingtrament workstation.

Frequency accuracy

For 6.1 ppm frequency accuracy and
stability over both temperature and
time, an oven-controlled raference
oacillator is standard in these synthe-
sized analyzers. A 10 MHz cutput and
optional distribution amplifiers allow
other instruments in your system fo
be locked {o the same reference.



Spectrum Analyzers

HP 70000 Series

Applications

Radar

Now you can have all the advantages
of a digital display —such as trace
storage, plotting, and printing—
witheut losing the benefits of an
analog display, Digital persistence in
the spectrum analyzer simulates the
characteristics of an analeg display
for viewing mnitiple signal patterns.
For example, now you ¢an view,
measure, and record double-pulse
aubpul from a radar transmitter.

In zero-span mode, the analyzer
beeornes a fived-tuned receiver, allow-
ing you to demodulate the measured
signal and view the pulses. Adding an
HP TOTO0A digitizer decreases the
minimum sweep time to 80 us in zero
span. This enables vou to view fast
rise-time pulses (logged amptitude}
while retaining the benefits of the
digital display.

Cemponent test

o tracking generators are avail-
able lor scalar-analysis measure-
ments. Add an HP 70300A (20 Hz to
2.9 GHz} for 124 dB dyasamic range.
Or, add an HP 70301A (277 GHz to

18 GHz} and get 120 dB dynamic
range, The tracking generators
operate together 1o provide continusus
sweeps from 10 Milz to 18 GHz.

A downloadable program (DLP) adds
a sealar-network-analysie personsal-
iy, which provides a user interface for
making transmission or reflection
measurements, and open-short and
through normalization. Yeu can enter
imzt hines for upper and lower test
boundaries, and a pass/fail indicator
is provided.

Communications

The 1P 70000 spectram analyzers
have 117 He/GHz freguency accuraey,
which allows you 1o measure closely
spaced communication channels with
ease, The low phase noise of the
spectrum analyzers alse permits
close-in testing of low-level spurious

BRI s BT G

AP FIB05A: + 306 it
 NIZ10C: > 128 BMz

:. fsat frm carer 2y co

¥igure 1. 'Yypical local oscillater phase noise sidebands at offsets from

104 Hz io 16 MH=z,

Overview

signals in transmitiers. As eommuni-
cation bands extend to higher
frequencies, you can cotivert your RF
system o microwave simply by replas-
ng the RF section, This saves you the
eost of a new spectrum analyzer and
the need for training on a new system.

Iigh-level firmware aliows you te
rnake measurements faster and more
eagity, 1t simplifies many procedures
and provides useful information,

not juat data. Here are just a few
examples:

Fast Fourier Transform (FFT}
measures close-in, fow-level AM
sidebands and eliminales the effects
of incidental FM.

Peaks measures and soris, in arder
of frequency or amplitude, the sigrals
om the display for signal-moniioring
applications,

PWREW measures the occupied.-
power bandwidth of the signal on the
display for narrowbared FM sigral
arnalysis.

All of these high-level firmware
features are accessed via downlead-
able programs {described an the next
page) or with a controller
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Spurious tests and surveillanee
Spurisus tests and surveiliance
applications both reguire an analyzer
with high sensitivity. The HP 70000
analyzers offer sensitivity of about
-134 dBm $o 2.9 GHz. This range can
be improved even more with the
addition of the BP TO0621A or 706208
preamplifiers. Sensitivity of -156
dBm is achieved by the HP 71100C/P
and HP T0621A combination, and
sensitivity of <150 dBm by the

HP 71210C/P and HP 706208
combination.

External mixer interface

For measurements above 26.5 GGHz,
the HF 709078 external mixer inter-
face can be added to any system ar
used without an RF section for milli-
meter-only spectrum analysis. Fall
capability (described in the Millimeter
Measurement System section) is
available for measurements o

78 GHz with preselection or to

325 GHz without greselection,

Digital persistence display
Dvigital persistence in the HP 700044
color display allows you to extract
information from complex modulated
signals such as TV, pulsed BY,

and ¥M.

Digital persistence simulates the
variable intensities of analog displays,
without saerificing the storage and
plotting capabilities of digital
diaplays.

Automatic fest systems

The HP 709008 local ozcillator
maedule contains a high-speed miere-
processor for frace dafa manipniation
and spectrum analyzer buning control.
Additional high-level functions
gimplify prograpnming requirements
to save you time and money.
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Bave rack space and money

You can save valuable rack space m
ATE systems by eliminating the
digplay and controliing the analyzer
over the HP-IB. In a standard system,
this cuts rack space by more than one
half. For occasionat troublesheoting,
vou can roll a display up te your test
syster, Option 200 deletes the display
and saves you money, 160

Bownleadable programs

For use without a computer, the
spectrum analyzer can control other
instruments viz the HP-1 to make
complex measurements and display
resilis. The remote programming
language is easy to read and simple
to use, It enables you to create an
automatic fest workstation without
an external computer.

Mass storage

These systems aceess external mass-
storage devices zuch ag HP-IB disk
drives and memory cards (via the
HP 70004A disptay), or the internal
memmory of the spectrum analyzers,
Instrument states, fraces, and
dewnloadable programs are easily
stored or recalled.

Minimai cost-of-ownership

The analyzers have a three-year
ealibration cycle, which means that
youy test equipment uptime increases
while sarvice costs are less. Based on
customer data from past years, cost
of ownership per year amounts to
iess than 1.5% of the list price. (This
assnmes an average 2000 honrs per
year operation and aceounts for
average repatr and calibration costs
over the time period.)
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The HP 71160C/P is a high
performance RF spectrum analyzer
opersting from 100 Hz t0 2.9 GHz.

its synthesized performance offers
very precise, high-speed tuning for use
in the lab and manufacturing and in
integrated test syatems, Excellent
sengitivity, phage noise, and dynamic
range allow yvou to make even the
most demanding RF measurements.

Along wilh general characteristics
deseribed in the HP 70000 spectrum
analyzer overview, the HP 71160C/F
offers some special features, The RF
input can be either ac or de coupled.
The ac-coupling prevents damage to
the input altengator due £o & de gignal
applied to the input. It alse has a
probe power supply input for a high-
fmpedance probe. Attaching a probe
sllows vou te measure signals directly
from a printed cireuit board.

The HP T1300C/F fits into a wide
range of RF communication apphca-
tions. You can measurs harmonie,
third order distortion, and other
spurious from RF radios, pagers,
and other transmitiers; from
receivers; or from their components.
You can also use the analyzer for
tast surveillance applications.

Other systems based on HP 7110060/
madules are the component test
system using tracking generators snd
the lightwave signal analyzer. The
HP 7T1310GC/P spectrum analyzer can
be used with the HP 700078 external
mixer interface o measure millime-
ter gignale. Additional accessory
maochiles that are compatible include
the HEP T0621A and HP TO6208
preamyplifiers for sensitivity improve-
ment 46 -158 dBm and the HP T0TO0A

digitizer for 8¢ ms sweeps in zero span.

HP 71100C/P

100 Hz t6 2.9 GH=z2

Synthesized, high performance
spectrum analyzer

18 Hz minireum bandwidih

-134 dBm sensitivity

HP 71100C/P spectrum analyzer
basie configuration

‘When size or cost is 2 concern, and
when absolute frequency accuracy is
not required, two delete cptions
provide an attractive, basic RF
spectrurs analyzer With Option 116
{delete the HP TO310A precision
frequency reference), all required
modules fit into the FP T0084A color
display Optien 20} deletes the

H¥ 70001A mainframe, resuliing in
a smaller system package for an
outstanding price.

The HP T1100P ig a single mainframe
with the dispiay on a PC. The 711087
includes the HP 702078 E0L PC
dispiay for MMS. ey features are
manusi and sutomatic contrel of
MMS instrumentation using a PC;
capability for output te PC printers
and mass strorage devices; and lower
system costs,
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This configuration (shown at right)
has all the features and amplitude
performance of the complete

HE 71160C/P spectrum analyzer,
Without the precsion frequency
reference, frequency drifi—and there-
fore abselute frequency accuragy-—is
degraded. However, sweep linearity
and relative frequency aceuracy are
not affected, so you have full confi-
dence in all relative measurements.

Should your needs change in the
future, the HP TO310A precision
frequency reference can be added at
any time. {(With Option 201, a slet no
longer available for this module, soa
mainframe would then be reguired.)

Specifications

Specifications describe the tnstrument's warranted performaonce over the 0° C to +55° C temperature range, Characteyristics pro-
vide informaetion ebowi non-worrented instrument performance. Nominal values indicate the expected velue of the parameter. All
specifienilons apply afior the instrument’s lemperatire has been stabilized after o one-hour warme-up, sweif-calibration roautines aoe
been run, and the presefecior peak funciion has been executed, Where specifications are stliject to mintmization with error correction
routines, eorrecied {imits are given unless noted,

HP 71100C/P RF Spectrum Analyzer HE 711007 BF Spectrum Analyzer
160G Hz 16 2.9 6z Spectrat purityl
Fraquancy Neisg sidebands at <108 dBo/te
Frequencyramge 100 H-2.9 GHz (dc coupled) 10 kHz Offsat
I iing ang system < 65 4Be
100 kH-2.8 GH |
« Z_ .z (ac coupled) related sidebands
Tunable in 1 Hz intrements
Frequency readoul acourany Resldual FM
Span > 10 Mz < 25 kHz p-p in 0.1 s [measurement BW«100 Iz}

Span = 10 MHz = {{freq readout x freq ref accuracy)

¢ 1.0% of span « 10 Hz] Span = 18 MHz Determined from phase-noise sidebands
s 10 MK i Frequancy drift For spans » 10 MHz, freq drift is £ kHzfs and
pan > 14 Tk £150 kHz/°6. Errors due to drift are not camata-
Sweep 2 2 ms + {(freq readout x freq ref acturacy) Ve SWEep 10 Sweep.
+ 1.5% of span + 10 Hz) Sweep tme
Sweep > 18 ms & {(freq readout x fraq vef accuracy) Range {contingous) 10 msto 1000 s
+ 2.5% of span +10 Hz} ACCHEAEY 2%,
Fraqueacy span WHhHP 787004  Sweptfreq span: 13 ms-355s
Range 1 Hz—2.9 GHz in 4.5% increments and B M2 Fixed freq {2610 span); BD ps-355 5 with 800
Accuraey trace points
Span < 10 MHz + 1% of span + {span x frag ref socuracy}} Trigger Freg rue, ling, video. external
Span > 18 MEz Resolution bandwidth (3 dB, synchronoushy uned)
Sweep = 50 ms  {1.5% of $pan + (3pan x freq ref acc)] Range 10 Hz-300 kHz {HE 70802A),
Sweep=20ims & {2.5% of span + (5pan X freg ref ace)] {a;{ fg%f?ﬁf{i’;ﬁgﬁh 10O KHz-3 Mz (HP 70303A)
Sweepz 10ms + {4.0% of 5pan + (span « freq ref ace}] excesnt 3 1) %(Hi}
Frequency reference  w/ HP J03104 v HP 703104 Agcuracy + 20%
accuracy Selectivity (-60 d8/-3 dB) bandwidth
Aging < 410 T pyesar, < 3165 year 10 He-3 kHe <171
< 5x10 day (7-day avg) W3 ML <161
Tempgarature deft . 7qp® < ixtgd * fefar ta Figng 1 i 1he Spectrum Analyzar Ovarview lor typical phase noise.
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HP 70000 Series HP 71100C/P
Amphlitude Amplitade
Total ampiitade ranga <134 10 £ 30 dBm Input atteptator switching +0.7 B
Marimum sate inpe! power repeatability
AC average tontinuous £30 4Bm {10 dB 2fin} IF gain aucuracy  Galn 2010367 ¢ Otos ¢
Puise power 100W, 10 s pulse ( 20 6B attn) 164db $0.2 B +0.2dB
oC OV:+ 25 Y in ac moge 2048 £0.2 4B +0.2 db
fiispiayed average noise leval (0 dB atin) 3048 +0.2 4B *0.3 48
Banet DANE 40 4B +{1.2 4B 0.5 48
10 Hz res BW 10 MHz-2.0 GHz <134 dBem 5008 0.2 de +0.6 0B
2.0 GH2.0 BHz < -131 dBm Scale fidelity Bandwidth Fidelity
with HP 706214 10 MHz-28 6Hz < -156 ¢Bm Log, coreecied (1-3-10)
100 kHz ree BW  Forfreq > 1 MHz, displayed average noise fevel is 7 HP 70902A 101z 0.7 dB
40 dB higher than the above, T3 (0 o 90 4B} 30 He-100kHz 20548
Gate compression ievel 308 Kz 0.7 4B
G dB laput 2ite < 0.5 dB for signal kevels 5 -10 4Bm Log, encorrgciod Al 3.0 dE
Spurioys respOnses fnout Spurious 71 incremental, correcied Al =11 dB/1dR
For mixer igvel< -4% dBm 00 He-10 MHz <80 dBc 71 Linear +7.5% of referance kevel
Al SPUFICUS TeSpInses, SXcapt as 19 MHz-2.9 GHz < -70dBe Amplitude temperatare

listed bainw, re less than these values

{10 68 alte}
Second armonic gislortion Band Seeond
harmonic

% For miver level < -40 dBm O Hz-10 MHz < 80 dBe
10 4B attny 16 MHz-2.8 6Hz < -70d8c

Third order injer- Center ntermod Equiv

modiation frequency products o

{Hstartion for 108 Ha-10 Mz < -66 dBe +3 6Bm

D SIGBAIS @Atk 4y nacy 0 6 G < 70 dBe +5 4Bm

% -30 ¢Brer gl ixar
{10 4B altn)

Irage responses < -90 dBe for RF input isvels S0 dBm ol 6,47 .8, and
8428 MHr offset (10 4B atin)

Aange Responses
19 MH-28 GHz  <-100 dBF_ﬂ

Basidual responses
13 dB ingwut a5t with inpud terminaled)
Bispiay range (10 divisions)
Calibration
M log £L.01 to 20 dB/Miv in 0.5% increments
™ | inegr 8110 10% of reference level per ghvision
Reterense fevel range
Tieg +30 {0 - 140 dBm
% Linear T0iVie 22V
Froquanty response
&1 Peak varation (10 dB ating

Band

Y00 Hx-2 8 GHz
160 Ha-2.8 Gy
160 Hz-256Hz #1308
100 Hz-2 862 21808
+(.3 a8 {10 dBm, 300 MHa

Varigtion

x1.0 0B

+150B

¥ Referenced to 308 MHz, - 18 dBm
catibrator (10 48 atin}

Laiibrator vnserizinty

D {nominai} 4883 480

<+ B red level, 10 dB input aftn.
I M res BW {HP Y0902A 1)

305 Kbz ens BW (HP TOSE34 |F)

{Acoumulated error is efiminated by
renning internal correction routing)

Resotuticn handwidth switshing repeatability

in1, 3, H) sequence 0.2 ¢B
Al bandwidths +3 dB (uscormacted)
Marker resolutlon .63 ¢B

'inputfoutput charaecteristics

Front panal {see individial module specs for complate nfermation)

HP 709008

T 300 MHz calibrator ootput
73 Qutput power

73 Fraquenty acturacy

HP T8044

o1 BE input {100 Hz- 2.8 GHZY

BNC {f), 80 © {nominai}
-8 dBm+ 0.3 dB
300 MHz x freq ref accuracy

Type-N {4, 50 O {nominal), <100
dBim {ntminal}

1.0 erntgskons {10 ¢85 alin)
YSWE £240 dB attn} <131 {nominal}
YEWR {0 dB attn) < 2.3:1 {nominal}
73 Probe powst cutput +15 V., -12 Vand ground, 150 mA
maxknum
WP 708024 AuxlHary videc outpat  BNC (f), 01V, 1 K- (nominal}
3 MHz iF eaipot (Hneat} BNé} {1, 50 3, 1.5:1 VEWR {nomi
-3
Dutput power -15 6Bm nexminat with -5 dBm RF
ingat, 0 B atin and - 10 dBm ref b
HP-iB codes SHt AHY 1814 SR1RL1 BCY1PPO

HANYEN
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General §pecifications

RS ———

HP71100C/P

Ordering Information

#P 741008 system components
A HP 7000TA 77 HP 700044

He 71190P system componends
TEHPTO001A T3 HP T207BESS
M HP 7OG008  THP 703104 TEHP 709008 (T HP 703104
CEHPTOGGZA 7Y HP 70044 T HP T0A0ZA TR HP 70904A

{Nole: When adding or exchanging meodides, be sure thet the
final module count will fit into the 8-slot HP T0001A mainfraome
and the 4-slot HF 700044 display/mainframe.}

'Operatienaf, Gt +55°C
Storage, -4 to +75°C

Envirpnmentel tempesatury

Humidity Operational, § to §5% relative humidity
at4h" g

EMD Congicted and radizted interforence ks in
compliance with CISPR pub 11, FTZ 828/
1974, aned MIL-ST 4618, REC2/part 7.

Vibraticn asd shock In compliance with MIL-T-28800F

Type | Ciass 3
Power requirements

See requiramsnts for HP 700014 and HP 70004A. All power requirements
supptied by the mamirame {HP 700074 or 700044}

Waight (nominal), 48 ko (105.8 1)
HE T11000/P standard
Dimensiens
HP 70001 A mainframe 177.0 mm {6.97") high, 4254 mrs
£16.75) wide, 526.0 mm (20.7") long
HP 790044 display 222.8 mun {8.747 high, 420.4 mm
{18.75") wide, 528.8 mm {20.7"} long
Warranty 1 year fexiendible with aptions}
Calibration tysle 3 years recommended

Features and compatibility

HP TOADSA display  maemory card, direct-to-disk, keyboard (for title
features used made and writing small DLPs), dirsct plot
{butferad}. direct print, full color display
Mass storage
Memuory eard 32 K# or 128 KB RAM per card
External 5880-compatible hard or faxible disk

32 KB mindmesm 128 K with 301008 firmware,
About 2.5 KB to store an BOD point trace with
its state. Sysiem menriory is reguced when skave
modules are added.

Campaiible accessory madules

¢skave moedules to the HP 709008 master moduls)

T3 HP 70803A IF seotion

1 HP TOB2IAHP 706208 preamplifiers

7 HE 703008/HP 70301A tracking generators

o1 HP TOR108 lightwave section

1 HP 7OB07R externgl mixer inferiace module

U HP 7O700R digitizer (in stave mode)

™ HP 702054 monothrome display

Software availaie from KP

1 #P 110904 performunce verification software

F HP 7O871A scalar measurement nersonality

User memory

HP 71198C/P spectrum analyzer

©Option 1BH general export Hcense version, limit span
to 2.3 (zHz

Option 18BN certificate of calibration

Option 1BP certificate of calibration and data

Opiion W80 two additional years of return-to-HP
warraniy {2 years total)

Option 006 delete HI’ 70902A 10 Hz-300 kHz
I¥ section

(NOTE: HP 70903A 100 kHz=.3 MHz IF section must
be ordered)

Option 119 delete HP 703104 precision frequency
reference

QOption 121 add distribution amplifier on the
HP 703104 precision freguency reference
{Hi* 703310A/601)

Option 122 provide external reference capability and
delete ovenized reforence in the HP T03i0A

Option 200 delete display (operation and control over
HP-IB oniy)

Option 201 delefe mainframe

(NOTE: count modules to ensure fit in mainframe}

Option 205 substitute HP 70205A display for
HE 70004 A digplay/mainframe

Option 400 add 406 Hz power ine frequency operation
to the HP TO00IA mainframe; add isolation trans
former at 2.3 kg (5 Ib} (HP 711000 only)

Optien 512 additional memory, 1 Mbyte total, 90 KB
USeT MEeMOry

Optien 810 rack mount slide kit for bath the HP T0001A
mainframe and the HP 70604A display/mainframe

Option 908 rack flange kit to mount P 700014/
HF 100044 without handles

Option 910 extra user mannal set containing
{a) installatiory verification, (b} operation, and
{¢) program language reference

Option 918 rack flange kit to mount HP 700014/
HP 70004A with handles attached

Option 815 service manunal sef and software for
troubleshooting and repair
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The HFP T1200C/P microwave
spectrum analyzer offers a wide
variety of price and performance
optiens and a frequency range of
50 kHz to 22 GHa.

The standard configuration gives
unpreselected microwave capability at
Jjust over the price of an RF analyzer
with similar performance in terms of
speed, phase noise, and feature sat.

If you make RF measurements bt
occasionally view microwave signals,
this analyzer may be ideal. Or, i you
measure koown signals in a controlled
environment such as manufacturing,
this analyzer offers high performance
at an economical cost.

For coverage to 325 (3Hz, vou can add
an HP T0907R extemal mixer inter-
face module,

The HP 706208 preamplifier modules
can be used with the HP 712080/P
spectrum analyzer for improved
sensitivity, Option 001 on the

H¥ 706208 provides coverage

down to 100 kH=.

Use the HP TGT00A digitizer for
80 ms sweep times in zerc-span
{fixed-tuned).

Refer to the HP 70000 Spectrum
Analyzer Overview for more details.

HP 71200C/P

50 bHz o 22 GHz

Price and performance
choices
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Specifications

HP 71200C/P

Specificatfiony deseribe the instrumant’s warranted performuance oper the F fo +53° { temperature range. Characteristics provide information about
nomwgrranied ingrument performance. Nominal values indicate the expecfed vofue of the porameter. All specifications opply after the instrument’s
femperaiure s been stabilized after ¢ onehour warm-up, selfcafibration routines have beem run, and the preselector peak furetion has been executed,
Where spevifications are suhject to minimization mith errer correction routines, corrected [nfls are given sniess noded.

Freqguency %mquﬁnﬁy
Freguency range Residual FM
HP 7¢385R 56 kHz - 22 GHz Span>1EMHzX Nt  <2ikHzppinQis
Tanable in 1 Hz increments {measurement BW = 100 kiiz)
M = high I (36214 GHA i ISt Freguency Span=10 MMz x N Determined from phase-noise sidebands
= low IF (3214 M 1 H kHz-2.9 GHZ Frequency drift For spans > HIMHz x N1, freq drift is «1 kHess
= low (S.Z i o iz ang 2150 kHz/* C. Errors due to et are not
N = harmonic rember 1 L 2762 GH cumulative sweep to sweep.
2 L 60-1276H Sy e
3 Lv 120-188GHr Hange {confinuous) 10 msto 1000's
4 b+ 19722 GHz Avcizacy & D
Frequency rsadout accuracy Trigger ~ Free run, line, video, exterral
Span <10 Mz < N' = [(Treq readoul x freg tef acc) Resolution bandwldth (3 08, syachrongusly tuned)

Spen>16 MHz =< M
“% Bweep = 20 ms

MSweep 10 ms

+ 10% of span +10 Hy

= {{freq readout x freg ref ace)
+1.5% of span +10 Hz]
+ [freq readeut x freq ref ace)
+25% of span s 10 Hz]

Fraguency span
Range
Aseurasy

T Span 516 MHz

¥ Span 10 MEz
Sweep = 58ms
Sweep = 20ms
Sweap = 10ms

G-22 GH2 in 0.5% incraments
£ [1% of span + {span x freq ref accl]
£ {1.5% of span + (span x ireq ref acc)]

+12.5% of spar + {span x freq ref accl]
+ [4.0% of span + {span x freq ref ats)]

Frequency refergace

BEGUTA0Y W HP TO310A w0 HP TO3T0A
Aging <1107 year, < Ixi(-Sfyear
< 5010 10/day (7-day avg.)
Tarmperature drift < /xie < Ix1fd
Spectral parity?
Fraguoncy range Noise sidpband Offset
M) 2864 <108 dBo/Hz 16 bz
M 2782 GHz <108 dBe/Hz 30 kHz
MI50-12.7 Gz <102 tleHz Ik
125199 GHz < -88 Bz 3 KHz
T19.7-22/26.5 GHz < - 98 (BoHE 30 ki
Line and syslem < -85 diic + 201og W2
related sidebangs

b2

Range
{1, 3, 10 sequence)

10 H2-300 kHz {HP 709024}

160 kiz - 3 MHz (HP 7080343 and 10 %
ngraments exgept 3 kKHe-10 kHo)

Ascaracy +20%
Selectivity (-6 48/-3 4B}
Bandwidth
S H-3 e <121
Tt ke 3 MHz <161
¥iden bantwidth
Range 3 He=300 kHr {HP 705324)

€1, 3, 1 sequense)

300 Hz-3 MHz (HP YOU3A}

When sef to maximum £300 kHz or 3 MHz),
affactive bandwidth is greatar than specified.

ALpiracy

= 20% {charactedslic)

TN = Hareoaic mixing band constant.
2 Hefor to Figure 1 inthe Spectrem Analyzar (verview section lor 1ygical phase

noise.
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HP 70000 Series HP 71200C/P
Amplitude Amplitude
Meximum safe input power Totai amplitude renge 132 to +30 4Bm
A{ average tordinucus +15 4B {0 dB atin} Displeyed average noise feval?
+25 48m (10 d8 atin) {¢ d8 atin} Bang DANL {dBmy
+30 dBm {> 10 dB attn) 10 Hz Hes BW ) MHz-2.9 6hz <-129

Puise powar 100 W, 10 ms pulse {2 40 dB altn) 2.7 GHr-8.2 Ghz <132

e oV 8.0 GHz-12.7 GHz <125
Display range {10 divisions} 12.5 Giz-180 GHz <128

Calthretion iog 0.01 -20 dBrdiv in 1.5% increments 197 GHz - 22 GHy <116

Lingar 10 10% of reference tavel par divigion 108 kHr res SW For freq >1 MRz, displayed average noise

Reterance level range level i 40 0B higher thar above. -

168 330 to - 1408 dBm Gain conpression level ‘

Litear TO7TY 022 Y 28 input < (1.5 dB for signal levels + - 18 dBm
Calibrator unceriainty +0.3dB{-10 dBm, 300 MHz) Spurious responses  Jnput Spurivus
inpet altenuator swiching repeataniity 102148 ffé f{;iﬁfggﬁ’e; ;}‘;2;’555“ 50 Kz - 10 MHz <-60 dB
IF Gain Accuracy Gain 20510 30°C  0°1050°C except o5 gte befow, 10 1Az - 22 Gite A

1048 +(02dB +0.2d8 arg less than hess vaiyes
8 =02d8  £0.20B {(i0-db ato)
: Second harmonic
S0 a8 #0208 0308 distartlon Band Seeong batrmie
4048 +0.2 dB 0.5 08 .
50d8 09 4B 0.6 4B for nmiver level = 4G 0B 100 kHz-20 MHz < -84 die
oy T g i ;a - {10 GB attn) 20 MHz-2.9 GHz < <70 Bt
z m:m 310 W R 2.7-6.2 GHz <70 B
%. 43 6.0-127 GHz <50 36
HP 708024 10Hz + 0748
12.5-19.9 Ghz <53
{00 90 4B} 30 Hz to 100 kHz :0.548
400 ki 0.7 B 18722 GHz <-50dBe
' e Thlrd-order intermaduis- Center nfgrmod Fauiv
Lug, unconrecied Al +3.048 tion distorlion Feguent] products ol
! il
incremerdal, sorrected Al + 0.1 dB/1dB for wo signals, each 100 H-10MHz < -6508c +3 dBm
Linsar + 7.5% of reference tevel <30 dBm at mixer
LR ﬁﬂ 48 a{m} 10 MH-5.2 GHz <-14ad8c +7 8Bm
?““","'f}“" temperatora drift  + 0.05dB/°C 6.0-20 GHz <ThdRe B dBm
ARITHRD {Accumulated arrer is eiiminated by 7 -
<10 dBme raf feval, wnning intereat correction routing} fﬁrﬁ:ga ;gﬁ%‘?::g:&?;g g;p;i <85 a8
10 08 input Aitn, ; U
$00 Hz res BW (HP 700024 IF) and 642.8 Wz (10 48 )
300 Kz res W Bosidial responses Range Responses
(HP ?8903; ) {0 0B it with input tesmingled 1 mHy-6.7 GHY < 100 dBm
Resoiution bandwidth switching repsatabitity 6.0-127GHz <92 dim
int,3, 10 sequence +0.2 08 125199612 <88 gbm

All zandwidins +3 dB {uncorrectse) 19.7-22 GHz <83 a8
Marker respistion + 00348 Freguency response Band variafion

Peak vartatipn B0 kH2-2 9 81z + 2748
408 kHz-2.8 BHz ¢ 1.4 08
2.7-8.2 GHz + 1448
6.0-12.7 GHz +19d8
12.5-19.9 GHr £25d8
19722 GHz +25d8

Referenced 1o 300 MHz, 50 kHz-2.9 GHz +1639dB

0B {30 6Baltnd 400 xHz-6.2 Giz £23d8
A0 kHz-127 GHr +30dB
400 kHz-189 GHz + 3848
480 kii—22 GHz + 38 g8
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Spectrum Analyzers
HP 70000 Series

HP 71260C/P

Input/output characteristics

Front pansi only. See individual modufe characteristics for complete
information.

HP 7CH00B L0 section 300 MHz caiibrator
Dulpst BNG (f], 50 & tnominal)
Output power A0 Bm x 0.3 d8
Ereqiency acewasy 300 hHz x freq ref accuracy
WP TORB5A RF sention (50 xHz 10 22 GHz}
fF npt HP 70805A Type- N {f); 50 2 {nominal)
L0 emissions <-10 dBm with 10 4B atin {nominal}

VEWHA (<10 dB aitn) Freq (GHz) YSWR (nominai!
8-12.7 <171
25180 <281
18.0-22 <251
HP 70024 IF section
Auxitiary video oulput NG 6, -1V, 1 kG {nominal
3 MEz IF odped {lineary  BNG (£}, 50 {2 1.5 VEWR {nominal}
Butput power -15 ¢Bm nomingl with -5 dBm RF input,
0 4B attn, and -10 d8m ref levet
EP-IB Cades SH1 AH1 T6 14 5R1 R DG PRG

BT1EZ G

General spectfications

WP 712808 system compengnis  HP T12G0P system components

CTHP FHOOTA CTHP TO3160A 71 HP TODOTA 1 HP 703104

TIHPTOO0MA  DYHP TOS0ZA 1 HP TR207E EOGC HP TOR02A

FHHPTRO00B S HP FG0SA  CYHPTOO0OB ) HP 70O05A

Environmentst  Coerafional, 010 +85°C

temparature storage, -40to +75°C

Humidity Operational, 0 o 85% relative humigity at 45°C

EME Conductad and radiated interfarence is in comphance
with CISPR pub 11, F17 52671979, and MIL-STD 4618,
REQ2part ¥

Vibmationand 17 complianoe with MIL-T-28800F Type Hi Class 3

shock

Power require-  See requitgments far HP 700014 and HP 70604A,

menty AH power renuirements suppliad by the mainframe

{HP 700014 or T0004A).
Weight {nominal} HP 712000/ otandard: 477 kg {1056 ib)
Dimgnsians

KP70601A  177.0 mm {6.97") high, 425.4 mm (156.75") wide,
mainframe  SZG.0 mm {207 long
HP 7004A 2220 mm {8.74") high, 425.4 mm {675} wide,
dispiay 526.0 mm (20.77 long

Warranty 1 year {exlengible with optiang)

Eatibration cyele 3 vears recommendad

o4

Features and compatﬁ}iiity
HE 7OD0AA display  Memory oard, direct-to- disk, keyboard {for title mode

featiums used: and swriting small DLPs}, direct plot {butiered), direst
print, full nolor dispiay
Mzass slorage
Memary caed: 32 K8 or 128 KB RAM per card
Extemal: 8580 compatible hard or texible disk
Liser memerny: 128 KB minimum. 32 KB minimum with firmware

before $01008, about 2.5 KB 1o stors an 800 point
frace with iic stafe. Systern memuory is reducad when
slave modulas are added. Optional 1HE mamary.

Compatible aceassery modules

talave moduies 1o the HP TO00B rmaster miodsle)

4 MR 70903A IF section T3 HP 709078 external mixer

1 HP 70671 A/HP 7D6208 preamplifiers  inderfute module

9 HP T0300AHP 70301 A racking THHP 707G0A digitizer
geheratons ¥ WP TO2G5A monochrome
1 HP 708168 lightwave saction display

Software avaiiabie
1 HP 119904 parformance veritication soffware
I3 HP 78871 A sealar measurernent personality




Spectrum Analyzers
HP 70000 Series

Ordering Information

INOTE: When adding or exchanging modules, be sure the final
eount will fit into the 8-slot HEP T0001A mainframe and the
4-slot HP 700044 displeyimainframe.}
HP 7£200CA? spectrum analyzer
Option 006 delete 1P 709624 16 Hz - 300 kHz
IF section (NOTE: HP 708034 100 kHz-3 MH:
IF section must be ordered)
Option 1BN certificate of calibration
Option 1BP certificate of calibration and data
Option 110 delete HP T0310A precision frequency
reference
Option 121 add distribution amplifier on the
P TO310A precision frequency reference
(HP 70310A/400C1)
Option 122 pravide external reference capability and
delate ovenized reference in the HF T0310A
Option 200 delete display (operation and eonfrol over
HP-IB only)
Option 201 delete mainframe (NOTE: count modules
to ensure fit in mainframe)
Optien 205 substitute HP T0265A display for
HP 700644 dispiay/ mainframe
Option 400 add 400 Hz power line frequency operation
to the HP 7T0001A mainframe; add isolation trans-
former at 2.3 kg (5 1b) (P 71200C only}
Opiion 512 additional memory, T MB total, 80 KB
USer Memory
Optien 816 rack mount stide kit for both the Bi? 70001A
mainframe and the HF 700044 display/mainframe
Option 908 rack fiange kit to mount HP T0001A/
HP 706044 without handles
Option $10 extra user manual set containing
{a) installation/ verification, {b} operation, and
{c} program language reference
Option 918 rack flange kit to mount HP T6001A/
HP 7T0004A with handles attached
Option 915 service manual set and software for
troubleshooting and repair

HP 71200C/P
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Spectrum Analyzers

Microwave Spectrum Analyzer

HP 71209A/P

100 Hz to 26.5 GHz

With fuil band sweeps from 100 Hz
to 26,5 GHz and huili-in exdernal
millimeter miver capability, the

HP TI208A/F spectrum analyzer
meets the demanding needs of R&T),
manufacturing, and astomalic test
caguipment (ATE) applications. The
analyzer's superh frequency accuracy,
amplitude accuracy, and repeatahility
let you perform even the most
demanding satellite tests. Option
(M, a wide bandwidth downcon-
version path, simplifies surveillance
applications,

The HP 71209A4/P can help cut your
software development time, The
spectrum analyzer is compatible with
HF 8566B! programming code, so you
can leverage existing software. And
your initial instrument investment is
protected, even as you upgrade your
system or move into different projects.

i See Product Note T0000.1 for detailed
compatibility information.
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HE 7T1209A {ahove)

HP T1208P (right}

The flexible HP T1200A/F lets you
reconfigure hardware, vary perfor-
mance, and upgrade or downsize your
test gystem-—all withent requiring
major software changes.

A compact systerm such as the

HE 71209A/F (a minimal sysiem
without a display fits into five slots of
a mainframe} is perfect {br mobile
testers, ATE, or manufacturing test
stations, And numerons accessories

~138 dBm to -128 dBm sensifivity dacross
the frequency range

Compatible with HP 85668 spectrum
analyzer programming codes

Built-in external mizver interface for
millirneter applications

enable you to enhance the perfor-
mance and expand the capabilities
of the system at any time.

The HP Ti1209A/F, part of the

HE 70000 series of spectrum
analyzers with proven reliability
and repeatability, has g three-year
recommended calibration cycle
and gives you g test instrument,
with & very low lifetime cost.

E
K HP I s ABT (A
Rl T e e e WP TERGE = S8
\‘l\' Bl T P FIZION 1206 EiE
) N s
W s
¢ o I ©HE RN 1Rt
S e
0 S P SRR 4 RAIEA T
(e \\\"‘x
0 " 1 e e Tiws I
Frequency offset fom camar (Hz)

Figure I. Typical local oseillator phase noise sidebands af offsnts
from 108 Hz to 10 MHz and freguencies to 6.2 GHz,



Spectrum Analyzers

Microwave Spectrum Analyzer

Specifications

HP 71209A/P

Specifications describe the instrument’s warranted performance over the 0° to +55°C temprerature range. Churagteristics provide
information about ran warranted instrument performance. Nominal values indicate the expected velue of the parameter. All speeifi-
cations apply affer the instrument’s temperaticre buxs been stabilized after a one hour warm-up, self-caltbration reutines have been

run, and the preselector peak function has been executed. Where specifications are subject to mirdmization with evror correefion rou.

tines, corrected Himits are given wunless noted.

Frequency

Frequency range 100 Hi-26.5 GHz
Tunable in 1 Hz inbremsnts
Frequency readout acsurecy

Span < 10 Mz x N1+ [{freq readout x fieg ref acc)
+1.0% of span + 10 Hz]

Span>18 MHzx W
T Swaep = 20 ms & {{frey readout x fraq ref acc)
+1.5% of span + 10 Hy}
2110 s < Swaep + Hireq readouf x freq ref ace)
“20ms +2.5% of sgan + 19 Hz)
FIEyUERCY Span
Ranga §-26.5 GHz in €.5% increments
Assuracy

™ Span 5 1 MHzx N = [1% of span+ (span x frag ref acc}]
1 Span>10 Mz x M1

Sweep = 50 ms + 11.B% of span + {span % freq ref aeg)]
Sweet =20 ms 1 {2.5% of spar + {span x freg ref acc)]
Sweep = 10 ms + [4.0% of span + (span x freq ref age)]
Frequensy refersncs
anquTacy Wi HE FR3104 Win HP 703104
fging < { ¥ 107 hyaar, < 3 % 10-6fyear
< § x 1¢-1/dey {7 day avg )
_ Temperatore drift <7 x 109 < txigs
Spectral purily2  Aoise sideband (@Bo/Hz) (characteristic)
Neise sideband Offset it =2 Mo
i Hz -5 -3 -73
300 Hr 8] 82 78
1 kHz 94 -88 82
dkHz ~134 -G8 92
10 kHr  (spect< 108 <102 ]
36 kHiy 111 -H15 ‘8%
100 ki -115 48 103
300 kHz -123 117 -1t
1 M 135 -129 -123
3 MHz 145 138 133
10 MMz 153 147 141
Ling and system <-B5 dBr +20 Log N*
relziad sidebands

Froquerney drif For spans » 10 MHz x N1, freg.
griftis » 1 kHz's and = 150 kH G,
Freors dus to drift are nol ciemula-
iive from sweep 10 sweep.

Sweep lime
Ranpe (continuous) t0mste 1,000s
Accuraty + 2%
With HP F0V3DA Swept freg spans, i ms ip 355s
Ficgd freg {zecospany Bimsto
355 & with 800 point trace
Trigger Free Tum, ling, video, external
Resolution hamdwitth (2 dB, synchionously tuned}
Ranye 10 Ha-300 kHz (HP 7090248)
164 ki3 MH? (HP 70803A)
{1, 3, 18 sequence and 10% inore-
ments excepl 3 k-1 kKHz)
Accuracy + 20%
Selectivity (68 dB~3 dB)
Bandwidth
710 Hz-3 kHz <t
23 10 k-3 MH2 <153
Vitlen bandwidth
Range {1, 3, 1 sequeme) 3 Hz-300 kHz (HP 708024}
306 Hz-3 Mz (HP 708034}
Accpracy +20% (charatterishic)

When set to maximum {300 kHz
o1 3 MH2), bandwidiR is » 300 kHz
{HP 7080270 of > 4.5 MHz

{HP 7O803A}.

PN s the harmonic mixing mumber, N = T from 100 HrB.2 GHz N = 2Fom
£.8 5642128 GHz N = 4 trom 126-26.5 GHz.
2 Refer to figues 1 for typicat phase noise.
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Spectrum Analyzers

Microwave Spectrum Analyzer HP 71209A/P
Amplitude Amplitude cont,
Total amplitude range 138 to +30 dBm {mage respoanses (o7 RF nput lovels = 0dBm, 10 g5 ally)
WMaximum safe inpat power 6 MEz and <85 dbe
AL (average conisnuous) +30 6Bm {2 10 dB attn} 42.8 MHz N
Pulse power 160 watts. 10 ms pulse {z 50 4B atn} §42.8 Mz Center fraquency  Rejection
Mixer < 15 dBm continuous power 100 kHz-28GHz - -3 dfie
318 oy 2783 GHz -7 dBe
Dispiayed zverage noise fevel 6.0-12.8 6Hz 70 28¢
Frequency AN 127-1806GHz  -70dBe
10Hzres BW, 068 100H: <97 dBm (char) 180265 GHz -50 dBie
ain. FHz video BW  300H: <85 gBm (char) Hesidual responses  Range Rasponses
Retlevel <-7T5dBm 1 kHz <101 ¢Bm (char) {0 0B attn,input 10MHz- 265G6H, <100 d8m
3 kHz By naed)
10 it <118 6Bm {har) Multiple and out-of-ban respanses
For inputs < -7 dBc {Presetector ON with HP 708104)
3 ¥z <118 dBm (char} <35 5 GHy and RF
100 ¥z <122 48m (char} tovels 50 dBm,
300 kHz <130 ¢Brm (char} %10 6B attn
1 8Hz <133 ¢Be {char) Dispiay rasge (10 divisions}
3 Mz <138 dBrn {chan Lag 8.01-20 di/div in 0.5% increments
10 MHz-2.0 GH? A3RIBm Linear 10% of reference level per division
20-12 8 Gz 437 dBm Reference lavet range
12.4-22.0 6Hz 130 d8m Leg +3010-140 d8m
29 6-26.5 GHz 198 dBm Lingar 787 Vo 22 nV {50 W system}
with HP 706208 1.0-12.8 GHz 454 dBm Fraquency response _
12 677 Gz 146 ¢Bm 0n85° 0 203000 o855 &
0-75.5 GH 14 Frequency rangs Paak Apt. to et to
22,8 265 GHz 5 ubm variation cafibrators calibrator®  calibrators
Gain compresston Feved {108 input altn)
) 100 Hz-2.8 GHz +1.5dB 20 ¢B 1 2.0 d8
< (.5 di3 for signal levels <0 déBm
2.1-6.2 GHr «2.0d8 = 2.0dB +304d8
Spuripus respoRses tnpit flgsponse
100 Hr-10 MHz <-60 6Bo 80128 GHz 2048 +20d8 +3.0¢8
10 MHZ-22 GHz <70 dBe 12.8-22.0 GHz + 2.4 6B £ 20dB + 3.5¢8
220265 GHz + 2.5 4B 2548 + 4.0 df
{Presgigcion ON for —
HP 709104} Ergg;mgcv ;& Spons ?%ﬁ rr?;rﬁ
) atin 6, calibea
Second harmanic gigtortion Freguancy Response R
prase! proseiector BAG) 54 g9 e
100 HZ-30MHz <60 dBo i; ;‘;; f;“éﬂ *2;15 3‘2 ”55
. \ 3 §-26.5 GHz +2.5, 3,
20 MH#-2.8 Gz <75 dBe for spans < 100 MHz) 40
232656 <100 dBc falibrator =53 0B (10 dBim, 300 MF
265.5 GH-400GH: <70 dBe uneertainty
{Presgiector ON tor Input attenvator
‘ HP 709108) Range 0-65 dB range ir 5 0B steps
third-order intermodutation (29-30°C) _ Swiching £0.7 48
HP 700027 Center frtermod. Feuiv. repeatabiiity
IF sectinn’ frequency products o Acturacy Cemter frequency  Refersnced fo
100 Hz—-20 Mz <64 dBe +2 (8m the 10 dB
20 Miz-2.9 GHz < -THdBe +8 6Bm setting
27-826Hz <68 dBec +4 dBm 0.0-2.8 GHy +1.2 4B
§.0-26.5 GHz <64 dBc +2.4Bm 2.8-12.7 GHz +23dB
P 70903 12,7189 GHz + 2848
IF seetfonth 100 Hz-20 MHz <54 die +2 ¢Bm 19.9-26.5 GHz + 4808
20 MHKz-2.9 GHz < -68 dBe +§ 6Bm Proseioctor hypass swilch repeaiability <+ 0.2 dB (HP 70910A only}
2. 7-B.2 GHr <58 dBe +4 dBm
5.0-06.5 GHz < -§4 die +2 4Bm
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Spectrum Analyzers

Microwave Spectrum Analyzer

HP 71209A/P

Amplitude cont. inputf’output characteristics cont.
I gain acopracy Gain 200463020 P tes L 321.4 MHz axternad IF input SMA (), 30 © (nominal}
HP THA02A 10 di « (248 + 32 dB Return logs 14 dB from 271.4-371.4 Miz
20 dB +0.2dB =02 48 Maxlmum sate input  a¢; OdBm do: + 3V
30 dB 0248  £034B level {spes)
40 48 +0208 #0548 Naise Figure <7.0dB
50 48 0288  +0BdR §H > {»30- L) dbm
60 4B «0408  +08d8 T > {+ 1) C1) dBm
HpP THO03A 10 ¢R + 0108 {GL = extermal mixer conversion loss}
90 6B L83dR Tune and span output  BNC {f), >10 k(2 foad impedence
Scale fideiity Bandwidih Fidetity \oliage range Gto + 1325V
Lag, corrected {3-3-10) Tuning sensitivity RF input selected, 0.5 V/GH: RF freq
=1 4P TOU024 16 My +07dB EM input selected, 1.5 ViGHz L0 freu
{0 ta 90 6B 30 Hz-100 kHz £ 0540 Preseiesin: DAG {8 bit DACH
=1 P 7H803A 360 kifz-1 MHz s 0548 Yoltage range AF input selected N=10 +133mV
(0t 75 dB) 3 Mz +0.7 48 N=2: 4267 mV
Leg, mmsortacted Al +3008 N=d: 533 m¥
Incremental, coractes Al +0.168/108 EM input seleeted  +40.0 mY
Lifteas + 7 5% of reference ievel First LG Dubpat SMB {f), 50 O, VSWR < 2 1.1
Amplitude temperature dift + 0.0 88:°C 2 300 MHz nd 100 Hz Res BW Freq range 3.0-8.8 Gz (spec)
trominal} {HP 700024 1E3; 300 &2 Res BW (HP 70803A 1) Dutput power (speey  0-88°C
-10 dBm ref. foved, 1048 Accumulated error is sliminated by running 73 Minimum 140dBm
inpt aign. irHernat cprrec‘rioﬂ tOLEng, 4 M 17.5 ¢Bm
f:?f;;f:;“;::ﬁéﬁw * 2@;2; 7.3, 10 saquence 321.4 Wiz IF autpwt Rear pane! SMB (m), 50 €2 {nominal)
* wotracted) Bandwidts . 3 48 Bandwidth
Marker resolution 00368 AF frequency  HP 709094 HP 709104
3 For twa signals, each =8 dBm at F3F input with 10 dB atensation (spec)
5 For fwo signals, each = -10 dBm at RF INDLA with 10 B attensation. 6-2.9 Gz >48MHZ - > 4B MHI
§ T is dagraged ov 2 dB over 0°.55¢ C temperalura range. 27265 GHz 27 Mk > 36 MHz
g ?gf;lr;;;gi 2;} ?IO{J Mz, 18 dBm cabirator. Does not inthkite the calibrator {oreselector ON)
2.7-26.5 GHz 7723 >260 MHz
Input/output characteristics (preselector OFF)
Froed panﬂl ofify, OF 85 given Deiow, See moduie CNAzacerisics far mo detalled EM input >2{}D MHz >200MHz
information. Level -5 dBm for 0 dBm RF input and 18 ¢B atizn
HP 709608 L0 Section felsn loss 1448 af 3214 + 50 MHz
300 MEz califirator HP T)902A IF sestion
Betput BNG ), 50 € (nominat) Audilary vides sutput  BNG (), 0-1V, 1 k € (nomisah
5 Quiput stwer ) dBm 2 0348 3 MHz iF output {Jinsar) BNG (B, 80 @, < 1.51 VEWH (nominah
73 Frsguency acouracy 300 MHz x frequency eference accurady Cutput power -15 B nominal with -5 ¢Bm BF input, 845

HP 763084 and 708104 RF sections (100 bz o 26.5 GHz)

RF Input
1.0 emissisns
{10 dB alin}

VSWR (= 10 4B atin}

APG 3.5, 50 W {nominal}
Total signal pawer
Genter freguency  Praselector Preselec

for OFF
{HP 70104}
2.8 6Mz <100 d8m <80 dBm
25765 GHz < {0 dBm <50 dBm
Frequency VSWR fnorinal}
-6.2 GHz <141
6.0-26.5 GHz <2t

KP 709834 IF section
Auxiliary vides autpit
Z1.4 MHz F eatpat
{heipit pawer

HP-IB Godes

atten, -10 dm reference level

BNG (1}, 0-1V, 100 €2 (nomina)
BNC. 502, < 1.5 VSWR (chan)

158 08m nominal with -5 dBem at BF lnpat |
{48 atten, - 10 dBen refersnce level

SH1 Ai1 T6 L4 581 RL1 DOt PPODTY E2Ct
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Spectrum Analyzers
Microwave Spectrum Analyzer HP 71209A/P

fypical perlarmance summary with HP 11970 ang 11974 series external mixers

Mode! Frequenty range {0 harmenic Sensitivity Frequancy fesponse (uncorectedi Typdcal gain

number {GHz} nunber {10 Hr res BW) go-55 (7 2003020 comprassion

HE 119747 28 5-40 & <-111 dBm +458 +5

HP 119740 33-80 H < -1416 dfiry = 4.4 L

HP 119740 4060 H < -140@ dBm + 44} ]

HP 11974Y 5375 14 <84 dBm 41 +3

HP 11970K 18-26.5 & <~128 d8m + 3.2 #23 <-3

HP 119784 26.5-40 8 «-126 dBm 3.2 2.3 <~

HP 119766 33-50 1 <~124 (8 £3.2 x2.3 <7

HP 119700 4360 Hi <124 dm +3.2 t23 <7

He 11978V 53-75 14 <-112 dBm +3.2 +23 <3

HP 11970W 5114 18 <1086 dim + 45 t 35 <1

General specifications Features and compatibility

HP 71209A sysiem companents  HP 712089 system compunents i,’;ia’?f‘égﬁf“’;” ieﬁa!(?rei;sedc ﬁmemgry F;ifd f%adffbgi;egtgﬁ-difki 1

_ - . . . rage. keyboarg {for title mode and writing shor s}, direct po

T HP PO0HA ﬁfam!:ame THHP TOOA mamt‘ramf: (butered), direct print, color display

3 HP 700044 display £3 HP 702075 E05 display Mass storage/memary card: 32 or 128 KB of RAM per card

TV HP 709008 jocal osciilator % HP 708008 local ascillalor External: SS80-compatible hard or fioxibie disk

TYHP 70310A precision frequency  £3 HP 703104 precision frequency User memsey: 128 KB minimyugm (32 KB minkym with Tirmware before
reference reference 501008}, about 2.5 KB to store an 800 point trace with its state. System

1 HP 709024 IF section £1 HP 709024 IF section memory is reduced when slave modheles ars added. Optional 1 Mbyle

-1 HP 709034 IF section Y HP T0903A IF section memory Is avaitable with Option 512

1R 709084 BF section 71 HP 70809A RF section Compatible accessory modales

gglg élgiz {rfpiae&s the HP 705034 with the HP 709104 wide handwidth Tracking generators 0 HP 70300A; 20 H-2.9 GHy

(NOTE: When adding or exchanging the modules, be sure the final counf wilk PIHP 70301A; 2.7-18.0 GHr

fit inte the & slot HP FORIA mainframe and the 4-slof MP 200044 displays Tracking sourees 3 HP 85644A; 300 kHz-6.2 GHz

mainfame. ) .

Environmentai ismperatire: Operational, 67 to +55°C, ‘ 53 HP B5G4SA, 300 kHz-26.5 Ghz

storage, 40710 475°0 Preamplifiers ) HP TOB214; 100 kH2-2.9 GHz

Humidity. Operational, G 10 95% relative humidity 8t 45°C {100 kHz-26.5 GHz with Option 001}

EME; Conducted and radigted interference s in compliance with SISPR Digitizer EYHP 77004 20 Msads, 256 K RAM

nub 14, FIZ 52601479, and RIL-STD 4618, REQ2/part 7.
Vibralien and shock: 1n compliance with MIE-T-2B800F Type HEClass 3
Powsr reguirements {chasacteristic)

HP TE209A/P 326W

HP 705608 0w

HP 789624 18W

HP 705038 16W

Software avaiiable from HP
7 HE 115804 performance vedfication software
T HE Y0871 A soalar measurernant parsonality

Additional Infermation

Product Note
z;: ;ggsﬁi :g ﬁ HP 70000 Series Spectrum Analyzer
HP THII10K 25w Prograrmuing Code Compatibility to the HP B566R
HP TOBONA 42 W7 {70900-1}
HP7O0BD4R 137 WY part no, H091-2583E
Weight {(reminal} HP 7120088 standard: 51.6 kg {1158 1) 7 hceosnts for by efficioncy § _—
mensions: powsr supply efficiency i standard module configuration.

T3 HP 7O001A maintrarme: 177.0 mm {6.97"} high, 4254 mm {16.757) wide,
526.0 mm (207"} long

THHP 7OO04A display: 2220 s (8.747) bigh, 425.4 mm (16.75") wida,
526.0 mm (20,7 long

Warrasly: 1 year {extendible with Option W30
Calilration eycie. 3 vears recommended



Spectrum Analyzers
Microwave Spectrum Analyzer

Ordering Information

HP 71208A spectrum analyzer

QOption 001 wide bandwidth RF section, replaces the
HP TG200A. with the HP T0910A wide bandwidth
BF section

Option 18BN ceriificate of calibration

Option 1BP certificate of calibration and data

Option 006 delete HP T0902A 10 Hz-300 kHz
IF section (NOTE: Requires an HP 70903A 100 kHz -
3 MHz IF section

Option 007 delete HP T6903A 106 k23 MHz
IF section INQTE: Bequires an HP 7TO902A 10 Flz—
300 EHz IF section)

Option 150 delete HP T0310A precision frequency
reference

Option 121 add distribution amplifier on the
HE T0310A precision frequency reference
(HP 70310A/001)

Option 122 provide external reference capahility and
delete ovenized reference in the HP T8310A

Option 200 delete display {operation and contred over
EIP-IB only)

Cption 205 substitute HP T0205A display for
HP ToD04A display/mainframe

Option 400 add 400 Hz power line frequency operation
to the HP T0001A mainframe; adds isolation trang-
former at 2.3 kg (5 1k}

Option 512 additional memory, 1 Mbyte total,
TG0 Kbyte user memory

Option 660 add FHP 85668 programming manual

Option 810 rack mount shide kit for both the HP TOS01A

mainframe and the HP TO004A display/mainframe

Option 908 rack flange kit to mount HP 700014/
HP 70004A without handles

Option 910 exira user manual set containing
{a} installation/verification, (h} eperation, and
{c} program language reference

Option $13 rack flange kit to mount HP 700014/
HP 76004A with handles attached

Option 215 service manual set and software for
troubleshooting and repair

Optior W30 3-year customer return repair

HP 71209A/P

HP 71209¥ spectrum analyzer

Option 081 wide bandwidth RF section, replaces the
HP 70909A with the HP T0910A wide bandwidth
RF section

Option 1BN certificate of calibration

Option 1BP certificate of calibration and data

Option 008 delete HP 70802A 10 Hz-300 kHz
I¥ section (NOTE: Requires an HP 709034 100 kHz -
3 MHz IF section)

Option 007 delete HP 700034 100 kHz-3 MHz
I section (NOTE: Requires an FIP 70802A 10 Hz-
300 kHz IF section)

Option 810 Add FIP 70001 A mainframe

Option 616 Add HP 766208 Option 001 preamplifier

Option 617 Add HP 706208 preamplifier

Option 130 delete HP 103 10A precision frequency
reference

Option 121 add distribution amplifier on the
HP T031CA precision frequency reference
{EEP 70310A/000)

Option 122 provide external reference capability and
delete ovenized reference in the HP T0316A

Option 660 add HP 85668 programming manual

Option 810 rack mount slide kit for both the IIP 70001A
mainframe and the HF T0004A display/mainframe

Option 908 rack flange kit te mount HP 700014/
HP 70004A without handles

Option 910 extra user manual set containing
{a} installation/ verification, (b} operation, and
{¢} program language reference

Option B13 rack flange kit to mount HP 706014/

HP 70004 with handles attached

Option 915 service manaal set and software for
troubleshooting and repair

Option AX4 rack flange kit

Option AXE rack flange kit with handles

Option W30 3 year customer return repair
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Spectrum Analyzers
Microwave Spectrum Analyzer HP 71208A/P Option Z40

Continuous sweeps from
100 Hz to 40 GHz with all-
electronic sweeping

Rugpedized 2.4 mm
inpul connector

RF preselection from
2.7 to 40 GHz

Sensitivity of -122 dfim
at 26.5 GHz and -167 dBm
it 46 GHz

HP 712084 Option 240

Option Z40 adds a 26.5 to 40 GHz
presefected BF section fo the

HP 71209A/P specirum analyzer This s —\ \\~

SR Plale  resonator sphere pairs used in
enablos the anaiyzer'to swoep from / the 26.5 to 40 GHz preselector in
1060 Mz to 40 GHz using a single

e N, €
2.4 man connector, with all-electronic \\\\\\ : !\\\\ \\\\\\\ 'ti?‘;:axé}; :if: ?&8(?:30;:;2}:&

switching between bands. \\ spheres are cemented onto the
4.4 mwm {0.018 in.) diameter sphere
mounts for precise placement on

is  One of two barrium-ferrite

Now communication and Hghtwave

systams approaching 40 GHz can be E?:arigtm the preselecior assembiy
:haracterized with a singl it Sphere e
cnaraciernzec with & single um rfgum Spberes

External mixers are not required.

Advanced HP components are used to
control the performance of eritical
circuibry in the P 71209 Option Z40.
Fhese components include broadband
Gads MMIECs, YiG tuned filters, and
BaFe tuned filters (an HP exclugive).
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Spectrum Analyzers
Microwave Spectrum Analyzer

HP 71209A/P Option Z40

Specifications

{(changes from standard BP 71209A/8)
Frequency

Freguenty range 100 Hz to 40.0 GHz,

junaie in 1 HZ incramants

Bandt Signal frequency First L0

in GHz frequency in GH2
1H. Bi28 362141065214
1t 2762 36141065214
2i- 6810128 31807 to 6.5607
44 12610285 3.0697 0 6.5447
B+ 310400 3.247 tn 4.960
ROTE: H- High [F{3.6214 GHY F), L- Low IF {321 .4 MMz ), ang
murmesal = mixing hakmahic Alimber,
Frequeacy Span
Range 010 460 6H2 in D.5% incremenis
Spectral Parity?
Noise Sidebands Single sideband nolss {dBeH2
Band
(Kfset M (£ 2t 4L 8+
1106 Hz {charactenisticy -85 -85 79 73 67
M 386 Hy (eharacieristicy 88 -8R -B3 76 -7
M 1k {characteristio) -94 -84 -B8 -82 -7%
23 3 kHz {characteristic} 64 104 -GB 42 -89
I 1 kM <108 <108 <102 <96 <90
(130 KH2 (charcterigtiey 111 111 -105 99 <33
21100 ¥z (characteristie) o115 .15 -108 183 97
T8 300 kHz (characterietie) 123 123 417 H1 06
¥ 1 MMz {charactaristic) 13 -13% S1Ee 123 W11
T8 3 MEz {characteristic) -148 145 +134 133 2y
(310 Mz {characteristie) 153 153 147 141 135
Power ilne and display related sidebands
Oifset Maxirnim sigeband leve! (080/Hz)
N x 50,60, 486 Hz < -§i% dbic + 20 fog N?
244z < -85 dic + 20 iag N
4l kHz <65 dBc + 20 og M?
&0 kilz <85 diic + 20 log N!
Synthesls related Maximurn loval {0Be)

BROBe s 2 ng N

Amplitude

Fraquenty response {proselacter peaked)
Frequenty ramge  (°-55° 12 20°-30° 23 pr.55° 2k

22.0-0004GHz 4.0dB 4048 +5.5 dB
Frequency response (presst presstector DAG sefings, characiesistic)
Frequency rangs 20°-30° 234
22.0-40.0 Gz +4-50d8
5tep gain HP 709024 200307 6 (-850 €
10 4B +0.2dB =0.2 gB
20 4B +1.2 dB +0.2 dB
304B +.2 dB 0348
44 dB 0.2 g8 0548
56 dB +0.2 dB 3648
60 dB #0448 :.84d8
HP 709034
10 6B #1148
2068 #1348
Input attenuator
Absolutg acouragy {tharacianstio)
Center frequencys
0.0-40 GHz =18dB
Atenvator < +{1.2 4B variation for any setting
repoatahikity
Sprrions respansest Inpufs Hesponse
I MH-40GHz <-70dBe
Second harmonie Frequency Rasponse
distortion’ 26.5-40.0 GHz < -7 dB¢ (charactoristic)
Third-order intermodulation {20-30° C}
Cemer Intermod, o
frequency praducts
TYHP 709024 265400 8Hz  <-76 dBc +8 dBm
IF sectiond.8 {characleristic}
T HP FOU03A 26540 086Hz < -B6 dBce +8dBm
iF section .4t {characteriste)

e

i
i
#

N = rrixing harmonc number as defined untier fequency band.

Wik 18 4B atlenuation.

Helative to 300 MHz calibrator {does not include calibrator amplitude eron).

Fof spans s 100 MHz. 50 to 70 dB range, referenced {o the 10 68 seiting.

B to 70 6B range, referenced 1o the 10 4B satfing,

Except a5 Histed bedow lo7 5 - 30 dBrm tolal signal power at the RF input with 16 git
attenuaiion.

For < - Hb dBm 1tal shonat power 2t the BE inga with 16 gt aztenuation.

For two signais, each < - 20 dBrm at the AF input with 10 dB atternuation.

T3k is degraded by 2 4B over 0° to 557 ¢ temperature rangs.

0 Fortwo signals, sach 5 - 15 88 &l the BF input wih 10 dB altenuation.
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Specirum Analyzers

Microwave Spectrum Analyzer

HP 71209A/P Option Z40

Amplitude cont.

Spurious responses

imaye tesponses' | Offsetfrominput  Response
(dueto 21.4 MHz and  BGUENCY

3 MMz IF) 6 or 42.3 Mz -B5 tBe
{due to 321.4 MHz) 642.5 MHz -54 dBg
Residnal responses’?  Frequency Response

HP 705804 Option 240 RF inpot connector (24 mm)
Frayuency {chaacheristic} 100 Hz to 40.0 GHe
Maximurn input levs! at attenuater
21 AL {continuous! +30 d8m with >18 4B atten
71 AL {peak power) TO0W, 10 ms pulse with > S0 4B atfen
M0 gy
YESWH - 10 4B altersation)

26.5-40.0 GHz <-78 dBm displayed M0t 6.2 GHz (charscteristioy < 1.4
Multiple and sutaf  For ispute <285 GH2, all muitiple 1esponses 1 6.2-40.6 GHz {charactensticy < 2.8
band responses’s {RF # Mx LO) will be < -70 dBg, Impetance 5{ £ {nominal)
Eﬂjﬁ gﬂfgf;; 26.5 GHzand 5400 GHz, HP 709094 Option 740 RF section conneciors
1_3 FEB 187 LU QUY conneator
Sain comprussion Bl _ 7F Frequency range {charackesisticy 3.0 10 6.6 GHz
Displayed averaga  Frequency Noise lovel F Quiput powe: {characterisfic)  + 2.8 10 +14.9 68m
nplse lgvells 100 H: <32 dBm {char) FVSWR { -
charazieristic) <24
300 Hy <95 dBim {char)  inpedance 500 (nominal)
1 kHz <101 d8m {char} 21.4 Mz OUT eonnecior
3 kHz <1IEdem (char) TF Genter frequency (Chalacteristic} 21.4 MHz
10 kHr <118 dBm {ghar) % hutput powe: {characteriafic
30 kHr <~118 dBm {char} 5 dB input powel
100 khz <122 dBm (char} £1 10 4B attenuation -5 dBm
300 kHz <130 dBm {char) 3 VSWR (characteristic) <15
1 MHz <133 dbm {ohar) 1 tnpedance 50 €2 (nominal)
3 Mz <139 dBim {char) 2060 MEz IR connactor
10 Mi#z-2.0 GHz 137 cBm O Fraquency (characiericie) 300 Mz x 30 Kz
2.0-12.8 GHz ~136 dBm 71 Input power {characlernistic] 2.0 %0 +2.0 dBm
12.6-2240 GHz 129 6Bm £ Impedance 56 €1 {nomyinal)
22.0-250 G ‘127 ¢Bm 321.4 Mz IF OUT connestor
?5' 0-26.5 GHz 122 ¢Bm 1 Miremum preselected 3 dB 7MHz
26.5-28.0 GHz 104 ¢Bm bandwidth {characnstic)
28.0-40.0 GHz -107 dBm “F Ontput powsr (characiprisic) -5 dBm for -0 tBm input lo mixer
S WSWR {ohaagterishic) <1h
{xenerai spaeiﬁcatians “t impedance 50 £3 {rosmingl)
Fower reguirements {characlerisic
3 HP 708084 Option 240 RF section A0 W Haise declaration {for Germany)
3 HP 705804 Option 240 BF section 0 we LpA <7D B

HHP V12084 Oplion 240 specirum analyzer  320W

Weight /characturkei]

TIHP 708084 Optien 740 RF section 52%g
TF HP 705904 Option Z4G RF section J4%g
S3HP 7120948 Option Z40 specirum analyzer . 54.7 kg

L0 RAM hpid time Battery LHe {characletistic)
1 year minimure at 25° 0
& months mimimen g 55° G
> 1 yes: typical al 85°C }
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am Arbeitsplatz {operator position}
normaler Betrieb {normal position)
nach DIN 45635 T 19 (per 180 7775)
Exceptions

fiadiated susceptibilily. n the presence of 2 3 VWm fisld, measuremaent
wange is limited to - 75 dBm for cenler fraguencies < 26 5 GHz and -56 dBm
for center frequencies » 265 GHz,

1 Far <18 dE nput altenuation; RE inpid ipvel = O diim; and signals displaved at
6 }MHz, 428 MHz, arvd 542.8 MHz away from the appled signat freguency.

2 W 0 d8 ot atteskeation and a0 mae sigmal.

12 For signal levals < 0 88m 2t the RF input with 1) dR alisnuation,

N s any Heger.

W OWER O 08 ol attensetion, RF lavel £-75 dBm, W HL 3 He Video BW

¥ Power suppiied by HP TOBOGA Option 24¢.



Spectrum Analyzers

Fundamentally Mixed Microwave Spectrum Analyzer

100 Hz to 22 GHz
-138 dBm sensitivity at 22 GHz
Dynamic tracking preselector

10 Hz to 3 MHz resolution
bandwidths

For top microwave performance,
choose an BP 712100/ spectrum
analyzer. A dynamic tracking
progelectar keeps the analyzer pealed
under all environmmentat copdilions,
not just compensated for frequency
offset. Fundamental mixing provides
sengitivity of -139 dBm at 1 GHz and
-133 dBim at 22 GEz, which allows
fast, accurate spuricus-response
measurements,

For even belter sensitivity, add the
HEP 706208 preamplifier and get
-150 dBm sensitivity at 22 Gz to
meagure exiremely low level signals.
The HP 708208 Option 801 offors
simiilar sensitivity down to 100 kHz.

The HP 71210C/P has excellent
frequency and amplitizde aceuracy.
You gel superb flatness {throughout
the frequency range, without thme-
consuaing preselector peaking.
Exceptional dynamic range results
from the excellent senzitivity and low
distertion front-end performance.
The third-order intercept of the

HP 71218C/H is +10 dBin from

10 MHz to 22 GHz.

HP 71210C/P

(ther systems based on HP 71216C7TF
modules are the component test
system using fracking generators and
the lighlwave signal analyzer,

Refer to the HP 70000 Speetrum
Amnalyzer Overview for more details.
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Spectrum Analyzers

Fundamentally Mixed Microwave Spectrum Analyzer

HP 71210C/P

§peciﬁcations

Specifications deseribe ihe instrmnent’s warranted performanve oter e (F fo +5585C lemperature range. Characteristios provide infirmation about
nomn-warrgnted instriment performance. Nominal volues indicate the expested value of the porameter. All apecifications epply after the instrument's
temperetinre hay been stabilized after a one-frour worme-up, seif colifiration routites have beon run, and the preselecior peak function has been execided.
Where specifications are subject fo minindzalion with error-correction routines, correrted Limits gre gien uniess noted.

ﬁrequency Hosolation basdwidth (3 43, synchronousty tuned)
Freguency ranye 160 Hz-22 GHz, tunable m 1 Hz morements Range 10 Hz-3G0 kHz (HP 708024)
Frequency raadont ascuracy {1, 3. 10 sequpnrs and 100 kHz7--3 MHz {HP TOB03A}

Span <0 MHzx M

= ffreq readout x e ref aec) + 1.0% of span
+ 13 Hr

Span > 1 MHz x &1
Sweep 2 20ms + [{fraq readoul ¥ trag ref aze)
+ 1.5% of span + 1} Hz}
Sweep = 10ms ¥ {{freg readout x freq ref acc)
+ 2.5% of span + 10 Hz]
Frequency span
Range 3-22 GHz in 0.5% ingrements
Accuracy
TA5pan < 1O MHzx MY 2 (1% of spans {Span x freq ref acel]
1 Spar >180 MHzx M}
Sweep = 50 ms 5% ot span + (span ¥ freq ref accll

Sweepz 20 ms
Sweep = 10 mis

% H
£ [2.5% ot span + (span x freq 5 acel]
= [4.0% of span + (span x freg ref acch]

Frogueney reference
acuacy
Aging

' W/
HP 7037104 HP 733104

< 1% 10-Thear, < 3 x 10-bfyear
< & ¥ - 10day (7-day avg.)

Temperatere drift < Fx10-9 <Tx 105
Spectral purity?
Frequency range Hoise sidetand Orfset
&4 1030 Hz-2.8 GHz 18 d8erHz 1 iz
2762 GHz 18 d8o/Hz 30 ke
TEL-128GH 102 dBaHz 30 kHz
TH12.6-22 Mz - 06 gBo/Hz 30z
iine ans system < -§5 dBe + 20} tog B*
refatedt sidebants
fesidual F
Span>tOMHzxM! < 25kHzppin0ts
{measuremsnt BW=100 kHz)
Span 1O MHz x M1 Determined from phase-nofse sidebands
Fraguency drift Forspans » 10 MHz x MY, freq. deiftis
+1 kHz's and 150 kHL/<C. Ereors dueto
drift are not cumuiative sweep to sweep.
Swaep tima
Range {conkinuous) 10 msio 100s
Agcuracy t 2%
Witk HP 707084 Swept freg spans; Timsto 355 s
Fixed frng {zero spark 80 ps to 355 5 with
800 point trace
Trigger Frae run, ling, video, external

10% incraments excapt

JkH-104%HD
Agcuracy +23%
Setestivity (-60 4B/-2 dB)
Bandwitth
10 Hz-3 kHz <12t
10 RH-3 M2 < 161
Vides bandwidih
Range 3 Hr-300 kHz (HP 708024}

{1, 3, 16 sequence)

300 Hz-3 MHz (HP 709034}

When set fo maximum (300 kHz or 3MHZ),
sffective Dandwidth is grealer than specified,

Ascuragy £20% (characteristic)
Amplitude
Total anpiliude range 139t +30 dBm
Maximum safe ingat power

AC average condinscns  +30 dBm {= 10 dB atin)

Puize ppwer

100W, 10 ps pulse {= 40 6B attn)

e gy 00
Displayed average noise lovel
Frequency DANL
10 Hr res BW. G 08 1OMEZ-2588H 138 dBm
2itn 3 Hz Video 8W 2.7 GHz-128GHz -138dBm
fiet lovel > .85 dBm 126 GHr-22 GHz  ~153 dBm
With HP 786208 1.0-2.9 34z -155 dBm
2.7-12.8 GHz ~153 dBm
12.6-22.0 GHz -180 dim
Qain cemprassien level < 0.5 48 for signat levels <-10 dBm
{3 0B ot atin)
Spurious responses inpat Sourious
forinput level 5-40 dBmatte 100 HZ 10 MHz < -B0dBe
input mixer, except 25 Hslell, &8 10 MME2-OU GHY <7D dBe
inss thin these values (10 4B aitn)
Second harmonic Hanyg Sacond hatmente
?J%ﬁ;ﬁ“;ﬂm 0D Hz-20 MRz <-B0 6Be
e 0MH-358H  <-MdBe
SOBEOBAN s GhrezpGH <100 080
Third-grder intermodulation Cenfer intermod  Fouly
gistortion frequgncy progucts T
KP 139024 IF secHon® 100H - HOMMr <-864dBc +3dBm
10MHz- 226Hz <-804dBc  +10dBm
EP 739834 IF sectign? 00MHz - HOMHz  <-56dBc +3dBm
WMHz - 220H7 «-704Be  +10dBm

1M i the harmonic multipiier numbaer; M=t frorm 100 Hz to 8.2 GHz, M2 from
6.0 GHz 1o 12,8 Gz, M=d from 12.6 10 22 GHz,

2 Refer 1o Bigues 1in the Spectnm Analyzer Ovarview for typical phase noise.

3 for two signals, sach =30 dBm at the input mixer (16 ¢Bm atin).



Spectrum Analyzers

Fundamentally Mixed Microwave Spectrum Analyzer HP 71210C/P
Amplitude cont. Amplitude cont.
Image responses Amphiuds temperature + 0054870
lor BF input lgvels Contor image responses (6Bc} rlft {nominal)
s 048m freq (GHy 3 Mz 428 MHr 6428 10 oBmetlvel 1008 {A{:m_}mq lated erroy is el?m?nate;ﬁ by
, iiput &l 100 Hz 103 BW Fming internal corection routine.}
2.8 < -3% < -84 NA (P 700024 1)
2762 <-§5 <-§h < -83 300 kHz a5 BW
B0-128 <85 <85  <-73 (HP TOBL3A Iy
196160 < -BE < -85 <70 Resaiution boandwidth Switehing rapeatability
15.0-220  <-85 <-88 <-58 in 1,3, 16 sequence + 0248
Residual responses Range " Responses + 3 48 (uncorrecied)
(0 ¢B altn, Input terminaled) 4o paug 00 GHy <100 gBm Marker resolation + .63 48
Maltiple respenues < -80 i Input/output characteristics
for Inputs <22 GHz Front panel only; see moduis characterfstics for more defalied inforination.
antk RF levels 20 dBm -
(> 10 d8 attr) HP 705008 LO section 300 MHz calibrater
Disiay range (10 divisions) Quipu BNG {f}. 50 © {nominal)
Caltbration {utpas power ~10 ¢Bm 203 8
1 Log 0.01-20 dB/div In 0.5% mcraments Fraquency suouraty 300 Mbz X freq ref accuracy
1 Lingar (10 10% of raference level per division BP 708864 RF section {100 Hz fo 22 GH
Reference lavel range AF lnput Type-N {8, 56 O {nominal}
1 Log #3010 -140 gBm L0 emissions (10dBatin) < 104 ¢Bm Jow band (0 - 2.8 GHz) nominal
F Lingar 707 Vio22 av < 190 dBm high band (2.7 - 22 Gita,
Froquency response G2 oo gl YSWR (10 dB st Froq (GHY) VSWR frominal)
Peak variation 100 Hz-2.9 GHz +15d8 £20¢8 0-12.8 <181
{1 9B a1} 2.7-22 GHz £2008 £25d8 126-189 <231
Reteranced lo 100 Hz-2.9 GHz +23d8 180220 <251
360 Mz, -18 dBm HP 783024 IF section
catfbralor (1048 attn) Auxillary viden outpt  BNC ), 01V, 1 k-0 (nominal)
2.7 5Hz-22 8tz £33 dB 3 MMz IF output ineart  BNG (1), 50 02, 1.5:1 VSWR {nominal)
Callhrator uncertainty = 0.3 dB (-10 dBm, 300 MHz) Gulpet power +15 dBm noming with -5 dBm RF fmpat,
Inpust attenuzior switching repeatabiity 0 dB atln and -16 dBm ref lovel
.2 48 HP 708634 IF saction
§F gain accuracy Gafn 290 to Auxitiary Video Quitpsl ~ BNC (5, 0- 1V, 100 2 (nominal)
¢ 56 HP-B Cades SHTAHI TELASRTRLIDCI PPO
10 g8 (208 202dB BT EZ 61
Pebhiia] 0248 +02dB
3G 48 £02dB +03dB
4048 «02d8 0548
56dB rB2dB +0854B
(HP 71210C/P only} 60 4B + (3448 £08db
Scais fitelity Bandwidth Figgifty
Log corrected (1-318)
HP 768024 10Hz + 6.7 dB
{0 1o 90 4B} 30 Hz100 kM +35dR
HP 769834 300 kHz--1 MMz +35dB
ft to 75 d8) 3 MHz +§.74d8
L0g, uncorraslad All 3048
Incramental, AH + {01 dBHgB
correcied
LHgar + 7.5% of reterence kevel
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Spectrum Analyzers

Fundamentally Mixed Microwave Spectrum Analyzer

General specifications
HE 712148 system components
TOHPTOOMA I HP 70004A
TITHPTOG008 S HPTOMOA

HP T1216P system components
SEPHPRTOO00IA T HPYO207BEGS
TTHPTRO00R T HPTOS10A
THHP 703028 1 HP 708034 CHHP70002A T HP VD003A

73 HP TOS08A 1 HP 709084

(NOTE: When adding or exchanging modiles, be sure thal the final coust wil
i Int the 8-5if WP 7000TA mainliame and ihe 4-stot HP FO0MMA Gisgiayy
mairirame

favironmental iemperatare: Operational, 0° 1o +55° C;
storage, 407 to 47570

Huamidily: Opsratioral, { 1o 95% relative humidity 145°C

EMC: Conguctad and radiated interference Is In comptiance with
CISPR pub 11, FTZ 526/1979, and MIL-STD 4618, REQ2/part 7.

Vibralion and shotck: 1n compliznce with MHE-T-28800F Type 1 Class 3

Powse? requirements: See reqsrements for HP 7000 A and HP 70004A.

Al power requirements supplied by the mainframe {HP 70801A or

TOUGAY.

Weight (rominal), HP N1Z2100/P standard: 525 kg (115810}

Bimensions

7 HP P00 A madntrame: 177.8 mm {6.97") high, 425.4 mm {16.75") wide,
5260 mm {20.7"} oy

I HP 700044 display; 222,90 mm (8,74 high, 425.4 mm (16,75 wide.
5260 mrm (207 long

Warranty: T vear (exdendible with options)
Galivrealion cyple: 3 vears recommended

HP 71210C/P

Features and ecompatibility

RP TOB0&A sysiam faalieras used. Memory card, diract-to-disk, keyhoard
{tor title mode and wrifing small BLPS), direct plot {buffered), direct print,
Lok display

Mass storage

Memesy carE. 32 KB or 128 KB BAM per card

External. SSEQ-compatiple hard or flaxible disk

ser memory: 128 KB minimum {32 KB mirimum with trmware

before 01008}, about 2.5 KB to store 2n BOU poind Trace with IS state.

System memaory is reduced when slave modukes ars added.
Optioral T MB memoy.

Campalible acoassory mpduias (sive nuthsles 1 the HP 7OS008
mastar rigdile)

71 HP TOB21AHP 706208 preamglifiers

71 HP TO300A/MP TO30 1A tracking generators

1 HP TOBTOA lahtwave section (masler module)
73 HP 708078 external mbr interface module

1 HP TO700A digitizer {slave mode)}

T HP H205A display

Software available from OP
TFHP 119804 performanes verification software
TF HP 7O871A scalar measurement personakity

Ordering Information

HP T12106C spectrum analyzer

Option 1BH general export license
version, span limited {0 2.3 Gilz,
maximum frequency of 18 GHz

Option IBN certificate of
calibration

Option 1BP certiticate of
calibration and data

Option 006 delete HI? TODGRA
10 Hz - 360 kHz 1F section

Option 807 delete HP TOY03A
100 kHz—3 M11z IF section

Opiion 110 delete HP 703104
pracision Irequency reference

Option 12 add distribution
ampiifier on the HP 763104
precision frequency reference
(HP 70310A/001)

Option 122 provide exiernal
reference capability and delete
avenized reference in the
HP TO310A

Option 200 delete digplay (opera-
tien and conirol over TP-18 ondy)

Option 205 substitute HE 702054
display for HP TO004A. display/
mainframe

88

Opiron 480 2dd 400 2 power line
frequency operation tothe
HP Ta0601A mairdrame; adds iso-
lation transformer at 2.9 kg (5 1b)

Option 512 additional memory,
1 M3 total, 90 KB user memory

Optien 810 rack mount slide kit for
hoth the HP 70081 A mainframe
and the HP 70004A display/
mainframe

Opiion 908 rack flange kit {o
mount HP 70001A/HP TOD04A
without handles

Option 914 extra user manual sef
containing (a) installation/
verification, (b} operation, and
{¢} program lanpuage reference

Option 813 rack flange kit to
mournt HP T0001AHP 700044
with handles attached

Option 915 service manual set
and software for troubleshooting
and repair

HP 71216P spectrum analyzer

Option IBN certificate of
cakibration

Option 1BP certifieate of
calibration and data

Option 0086 delete HP TO9024
10 Hz-360 kHz IF section

Option 667 delete HP 709034
108 &kHz-3 Mllz 1F section

Option 616 add HY 70001 A
mainframe

Option 116 delete HP 70310A
precision frequency reference

Option 121 add distribution
ampiifier on the BP 703310A
precision frequency reference
(HP 703104061

Option 122 provide external
reference capability and delets
ovenized reference in the
HP 703104

Option 660 add HP 55668
programuning manual kit

Option 910 extra user manval set
containing {a) installation/
verification, (b operation, and
{c) program language reference

Option AX4 rack flange kit

Onption AXFE rack flange kit with
handle



Spectrum Analyzers

Upgrade Kits

Upgrade Rits for the
HP 703960A/8 local oscillator

Speed up your modular
spectrum analyzers

Btore directly to
memory card or disk

Display using analog-
guality digital persistence

High speed and new firmware
The 1P TOBBOA high speed controller
board approximately doubles the
speed of any RE, microwave, or milli-
meter modular spectram analyzer
that contains the HP 70000A local
oscitlator

The HP 708604 also contains new
firmware, available separately as the
HP 70861.A RAM/ROM upgrade kit
These kits upgrade your HP 708004,
providing the same firmware featires
as the HP 709G08, the magter cantrol
module of the FIP T0000C series
modular spectrum analyzers.

HP 76860A high spaed controller
hoard upgrade kit

The HP 70860A uses the Motorola
68020 microprocessor and a 68881
floating point coprocessor operating aé
20 MHz. {The previous rate was

10 MHz.)

Plugged into your HP 708004, the
HP 70860A is a powerfal, high speed
instrument contraller Proesssing
speed is 1.5 to 3 times faster than
before. Your upgraded system
operates at 90% the speed of the

P 709008 loeal oscillator

Local oscillater tuning speed, time
between sweeps, sweep time, math
functions, and internal processing are
ali improved.

High throughput measurements
Speed improvements, combined with
the excellent accuracy and repeatabil-
ity of the modular analyzer hardwars,
means higher throughpui. You'll save
time in your automatic tests.

Plus, the HP TO860A includes all the
benefits of the HP TO861A.

HP 70861A RAM/ROM board
upgrade kit

Fhe HP T0861A contains new
firmware lsaded into high speed
ROM. You can transfer data direetly
to a disk. Take full advantage of the
HP T0004A color display by using
mamary cards, the hardkey panel and
the analog-quality digital persistence
display made.

Memeory card arnd external disks
The firmyware sllows the spectrum
analyzer to read and write to external
disks or to the memory card in the
HP 70004A display. A computer is not
required. You can save and recall

T E—

HP 70860A/70861A

traces, states, downloadable programs
{DLP s}, and limit lines Simply
indicate the storage device desired:
memory card, external disk, or
internal memory {32 KB

For a standard 1/4 MB ROM/RAM
board, the user has access o more
than 32 KB, It depends upon configu.
ration, but normal configuration
provides greater than 200 KB,

Option 512 for either kit extends the
internal memory to 1 MEB,

Bigital persistence display

The firmware adds digital persistence
to the HP 7G004A color display.
Extract irdormation from complex
modulated signals, such as TV,
puised RE, and FM.

Digital persistence simulates the
variable intensities of analeg displays,
withaut sacrificing the storage and
ploiting capabilities of digital displays.
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New speed commands

New commands speed up automated
programs. The OVERSWEEP
command zallews aulo-esupled sweep
times ap to five times faster wilh
minimal amplitude degradation. The
FETCH command transfers data over
HP-IB simultaneously with transfer
to the display.

Compatibility

Firmware is easily uperaded, regard-
less of which revision you currently
have, The following table identifies
which upgrade kit is required

{HP TORG0A, TOBB1AL You can install
the upgrade yourself, or have it
installed at any HP service center.
Simply run the internal calibration
{CAL ALL} after installation.

Module compatibility for
firmmware ROM version

Fhe following information details each
firmrware version for the HP 709604
and 709001 local osaillator. This
firmware contains the operating
characteristics of the spectrum
analyzers, The table shows which
modules each firmware revision
supports, After the initial version,
new modudes are indicated by iatics.
Firmware revisions are new
documented using the version update
fix (VU formiat (for example
A08.08). Both the VUF and datecode
{for example 850730} are shown for all
revisions in this list. The VUF format
is available from the instrument via
the front pane! beginning with
revision B.4.02, (See also the “IDN?”
remote comrmand.}

HP 70860A/70861A

For each revision, the approximate
available mermory is indicated, along
with imformation on major changes for
the revision. Listed also is the product
raquired to upgrade the firmware to
the current revision. To determine
your cutrent revision, press the
IMENU] hardkey, then <misc>,
<gervice>, and <ROM VERSION>
softkeys for later revisions, or press
the {MENU] hardkey, then
<CONFIG> and <ROM VERSION
softkeys for early revisions.

Mndels

Models

Patesads 850720

Revision A.03.50

1 Usable RAM memaory is 8K
71 Upgrade: HP 7ORE0A

TOZ0BA, 702064, TO3T0A, 709004,
709028, TOBO3A, 709044, 700084,
709058, T08064, 709068

fatecods 860203

Revision A.01.08

71 Usable RAM memory &5 8K
T Hpgraga: HP TOBE0A

TO205A, 70208A, 783004, TO310A,
TOB00A, TO902A, T0903A, T0004A,
TOGOBA, 70908, 709084, 709068,
159674

Datecode 861015
Bevision A.02.00

71 Hsable RAM memory i5 TEK.

M Hpgrada: HP 7OR60A

7U205A, TO20BA, 70300A, 703104,
786008, 706014, T0D00A, TOBG2A,
70903A, 703044, 70800A, 705058,
70966A, TOI068, TOBOTA

Datacnde 870591
Revision A.03.00

1 Usable RAM memory i3 32K,

SHpgrade: HP 708604

702054, T0206A, 703064, TU310A,
TOBG0A, 70801A, 207884, 70300A,
70902, TGI03A, TOB04A, TOS05A,
TO8058, 70806A, 708068, 70907A,
709084

Ratecode 880314

Rovision B.0G0.08

73 iisabie BAM mamory 5 32K
T3Upgrate; HP TG860A

This revigion infroduced the

TH ey styia, with firmiays on

the laft.

TO205A, 702084, 703004, 703104,
TOBCOA, TOBUTA, JP6Z0A T0TC0A,
708184, TOBO0A, 708024, T0903A,
709044, 709054, 709058, 70906A,
709068, T040TA, T090BA

Datacnde 830801

Revigion B.B1.00

71 ilsabie BAM memory is 32K
73 Ungrade: HP 7DBS0A

TG208A. 702084, Y0300A, 7830714
TO30A, TOB00A, 706N A, TOGZ0A,
TOTO0A, 708104, 70S00A, 708024,
TOB03A, 709044, 70903A, 763058,
70008A, 700068, 70007A, 708084
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Datecode 390606

Revision 8.02.00

¥ Usable RAM memory s 32K,
7 Upgrade: HP 70BE1A

T0004A, 702054, 702084, TO300A,
T0301A, 703104, T0600A, TOBO1A,
T0620A, 70700A, T0810A, 708004,
709068, 709024, 70003A, TOS044,
TOBOGA, TO9008, Y0906A, 70306B,
TOBOTA, T090BA

Batecode 891102

Hevision B.02.01

% Usable RAM mamaory i 32K,
73 Upgrade: WP 70BE1A

TOROGA, TO206A, T0300A, 70301A,
TOB10A, TOS00A, TOBGTA, TOB20A,
7O700A, TOB10A, TOSG0A, 700008,
708024, TOSO3A, T0UG4A, TOO054,
708058, T0906A, TOOG6R, T0907A,
70908A

fiatecode 300314

Revision B.03.00

7 Usahie BAM memory g 32K
{7 Upgrade; HF 70BG1A

70205A, 70208A, 703004, TI301A,
70310A, 706004, 7O601A, TOB20A,
706208, 706214, TO700A, TOB10A,
TOO00A, 709008, T0902A, T9903A,
TOO04A, 7GO05A, 709058, 702064,
TOS068, TGI0TA, 709078, TUS08A

Ratecade 901008

Revigion B.03.01

71 Usabie RAM memory is
128K, with 700K available as
{ptign 512,

I3 Upgrade;, HP 70861A or HP
T08614 Option 512,

Able 1o suppor special persanalifies.

TO004A, TG205A, 702064, 73044,
TO301A, T0310A, TOBGOA, TOB01A,
TUS20A, 706208, TOBZ1A, 70700A,
TO810A, TGOO00A, 709008, 709074,
7O303A, 709044, 709054, 709058,
783064, TA06B, TO907A, 709078,
TOA08A




Spectrum Analyzers

Upgrade Kits HP 70860A/70861A
Models Models

Batecode G18802 FO{G4A, TO205A, 702064, 703004, Ratecode 928724 FO004A, TH205A, 702064, 70300A,

fevicion B.04.50 703014, 703104, 708004, 706014, Revigion B.04.04 TO301A, 703104, 70R00A, 706014,

¥ Usable BAM memory is
128K, with TOOK pvailable as
Option 512,
3 Uograde, KP 70B6TA or
HPF 70B61A-517 if desired.
Programming compatibility with
the HP 85868 is supperted.

TOE2CA, 706208 70621A, TOTO0A,
7RBT0A, 708108, 700004, 703008,
7O902A, TO803A, 705044, THB054,
709038, 709064, TO906B, YHA07A,
7OO07B, TOB0BA, 78959% 700104

Datecode 911021

Rewvision B.04.0%

71 Usahie RAM memery ks
128K, with 700K availabie
as Option 512,

71 Upgrade: HP 708614, or
HP 70851A-512.

FO004A, TO205A, 702084, 73004,
703014, 7T0310A. TOBOOA, TOBMA,
TO620A, 706208, 06214, 707004,
TOB10A, 708108, TOS00A, 708008,
709024, 709034, 70304A, 709054,
708058, 700064, 708068, 708074,
709078, T0G08A, 70808A, 709104

Datecpde S20325

Revision B.54.02

THlUsable BAM memorny is
128K, with 700K avaiiabic as
{ption 512,

¥ Upgrade: HP T0861A or
HP 70861A-512.

Thig revision is used inthe

HP 703504 and HP 70951A

oy,

TOR04A, TO205A, 702064, 703004,
TB301A, YO310A, TOB0OA, T0601A,
708200, 706208, 706214, TOTO0A,
70B10A, YOR1OR, TOSOOA, 7HODOR,
7O502A, T0O03A, TUS04A, 709054,
708058, T0906A, 7068, 708074,
700078, 709084, 70506A, 709104

Ordering Information

HEP 70860A high speed controller board upgrade kit
HP 70861A RAM/ROM board apgrade kit

Option 512 1 MB memory

Option 871 scalar personality

21 Usable RAM meamaory is
128K, with 700K avallatrie as
Option 512,

71 Upgrade: HP TOBG1A, or
HP 70BG1A-512.

F0620A, 706208, YO621A, 70TO0A,
70810A, TOB108B, 708084, 708008,
709024, T0003A, 788044, 709054,
705058, T0906A, TOBOSB, 709074,
POE078, 70908A, TOR09A, 709104

Batecode 948128
Rovisien B.05.08

73 Usable BAM memory is
28K, with 700K avafiable as
Option 512

¥ Upgrade: HP T0BETA, or
HE TOBB1A-512.

FOOO04A, 702087, TH206A, 703004,
FO301A, 7031084, T0B00A, TOBO1A,
708204, 706208, T0B21A, 70T00A,
708104, 708108, TDI00A, TOS00B,
FOO02A, TO900A, 705044, 709054,
TOS058, THG06A, 709088, 709074,
FUO078, 70408A, TUSU9A, T0U10A,
709114

Batecade 360418

Revision 8.35.03

73 Usable RAM memory is
128K, with 700K avajiable a5
Qption 512,

£¥ Upgrads: HP 70861A, or
HPT0861A-512.

700044, 702054, TO206A, 703004,
FO3OTA, FO310A, TOB00A, TO6014,
TOBZ0A, 708208, TOB21A, 7OTO0A,
7O81BA, 708108, 70I00A, 708008,
709027, TOB03A, 708044, 708054,
09058, T0A08A, 703068, 709074,
TOBG7R, YGA0BA, 703094, 709104,
785114
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Spectrum Analyzers
Upgrade Kits

The HP 70804A/B local oscillator is
the master control moedule for many
different spectrum analyzer systems.
These systems have compatibility
requiremants for firmware,
hardware, and software.
Requirernents are Hsted below.

The latest loeal oscillator firmware
will nol work in the MEM Plus
contraller boards, which were used
enly in the HP 70900A. The part

aumbers of these beards are
TGO00-60078, TORG0-60981, and
TO60-60111.

To determine the compatibility of 2
controlier board, press the Extended
State softkey. If the letters CPU are
foliowed by the figure 68020, and if
the letters FPL are followed by the
word “Present,” then the new
firmware will work with the
controfler board.

Compatibility

To upgrade the LO firmware,

order the HP 70861A.

This kit inciudes a ROM/BAM board
aleng with the latest documentation.

If the controller board needs to be
upgraded, order the HP TOR60A.
This kit includes a controller heard,
ROM/RAM board, and the latest
docementation.

HP 70900A firmware history

HP T0900A firmware
version B50320 (initial release)

HP 70900A firmware
version 860263

HP 70900A firmware
version 870501

i3 HP 7090048 serdal numbers 2428A081017
242BAD0ZE5 (Controilsr/ROM/RAM boarg,
HP par! number 70000 60078}

Additional modsies supperted
HP 702054 graphies display
HF 702064 system graphics display
HP FO310A precision freguengy referance
HPP 709024 IF section {resclution handwidh
10 M2 o 300 kKHZ
HP 709034 IF section (resolution bandwidth
100 kHz 10 3 MHz)
HF 708044 BF seetion {108 iz to 2.9 GHY
HP 70805A RE section {56 kHz to 22 GHY
HP 709058 AF section (50 kHr to 22 GHz)
HP 70906A RF ssetion (50 ¥Hz 1o 26.5 GHz)
HP FO008R RF section {50 kHz to 28.5 GHz)

HFP 79800A firmware
version 856736

21 HE 708004 serial numbers 2534A00266/
2344AB0547 (ROMS anly, HP piret numbar
T0500-60083; controlier BOM/BAM boarg,
HP pard number 76860 50078

Mditipaal moduies supported
RNong

System diagnpstips
HF part number 5010-1507 {3 ¥ inch disk}
HP pari number 5010-1508 (5 % inch disk}

System aperstion verificalion
HP part numbar 76606 10037, v BOI O
{3 ¥ inch disk}
HP part nurnber 709006-10038, rev, B.03.01
{5 V5 inch dik)
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21 HP T0BO0A serial numbers 2808A00548/
26700801183 (ROMs only, HF part namber
TO300- 60086, controllar/ROM/MRAM board,
HP part nember 7000060078}

{3 HP 70O00A serial numbers 271 7401430/
2812A01 885 {ROM/RAM plug-in bosrd, HP
part number 70G0C-60100; controller board
MEM +, HP past number 70800-80111)

Additional modutes supported
HP 7O300A tracking ganeratey
HP 70807 A external mixer inierface module

System diagnostics
HEP part number S0 1507 (3 Y2 inch disk)
HP part nember 53101508 (5 ¥ inch disk)

Additional modules supporied
HP TO700A digitirer
HP 70808A preselected AF sscten (100 Hz to
22 GHz)

System diagnostics
HPF part number 70900- 18050 {3 % inch disk)

System operation verification
HE part number 7080010037, rev. BD3 .01
(3 ¥ inch disk)
HE part number 7080016038, rev. BO3 .01
5 Y4 imch disky

HP 70990A firmware
version 861015
(MEM Plus hardware}

L1 HP TOS00A serial numbers 2642401184/
264GA01 428 {ROMIRAM plag-in board, HP
nart namber 70800-80083; controlier board
MEM + HF part number 70900 80081)

Additional modeiss supporied
HP 705904 HES MATE iest module adapter
HP 706004 preselector {50 kHz 19 22 GHz)
HP TOB01A preselector {50 kHz to 26.5 GHD)

System diagnostics
HP pari number Y0800-10050 (3 ¥ inch disk)

System operation verification
HP part aumber 7090030051, rev. C.01.00
{3 v2 inch disk}

System cperation verification
M part member TOSG8- 10051, rav. £.01.00
{3 ¥ ingh disk)

BP 70900A firmware
version 880314

21 HP 700004 serigl numbers 281 7AL 1886/
2633A02083 {ROM/RAM plug-in board, HP
part number 70904 80114, controfler board
MER + HF part number 7080680111}

Additional moduiss supporied
HP 79620A preamalifier

System diagnostics
HP part number 7090010050 (3 W inch disk)
System aperation verification
HP part member TOU08- 10051, rev. C01.00
{3 ¥ inch disk)
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HP 70960A firmware
_version 880891

HP 70900A/B firmmware
version 891102

Compatibility

HP TH908A/B firmware
version 901008

. HP 7DBO0A serial numbars 2841 A02084/
3018A02763 (ROMIRAM plug-in hoard, HP
part nurmber 70900-60128; controdles board
MERM + HP part number 70000-60111)

Additipnai medeies supporiad
HP 70301A tracidng generator (2.7 10
18 GHz)

System disgnosties
HP part nurnber 7090610050 (3 ¥ inen disky

System operation veriication
HF part number 7080010051, rev. {.01 50
£3 ¥ ineh disk)

HP 70900A/B firmware
version 890606

W) HP 708004 sedal numbers above prefix
30184

0 HP 708008 serial numbers 3001800390/
3002400557 (ROM/RAM hoard, 14P part
aumber 70900-80148:; cortroller board
MEM ++, HP part number 70860-60143)

Additiona) modulss supported
None

Systom diagnostics
HP part namber 7O900- 10050 (3 14 inch gisk)

kyszem aperation verificatian
HP part number 70000100531, rev. C.0H1.00
{3 % inch disk)

HP H808A/R firmware
version 900314

2 HP 70900A serial numbers above prefix
30194

4 HP 709008 seriai numbers J041A0G708/
FIZ7A0THTE (ROM/RAN board 256 KB RAM,
HP part number 70800 80150; ROM/RAM
board 1 MB RAM. HF part nambsr 70800-
60158, controlier board, HP part number
70800-60143)

Additionat modules sepporfed
Bans

System diagnostics
HI* part number 70908-10056 ¢3 ¥ inch disk)

System pperatian verification
HP part sumber 70900- 16051, rev. G.01.00
{3 1% inch disk)

HP 70800A/% firmware
version 16802

L3 HP 709004 serial numbers ahove prafix
0A

3 HP 709008 serial numbers 2923A0010%/
IG23A0038S (ROM/BAM board, KP pant
number (0908 68138 controlisr beard,
HF part nember 70900-60082)

11 HP FOB00A serial numbers above prefix
30184

L4 1P TO8008 serigl numbers 3022A00558/
JN2ZA00707 (ROMRAM board, HP part
number 73900-60158; controiler boaig,
HP part number 70900-8014%)

Additionai modgies supported
HP 708008 local oscHlator

System diagnastics
HP part surmber T0O00-10050 (3 ¥ inch disk)

Sysiem operation verification
HP part nurmber 7H900- 1006%, rev. £.01 .00
{3 Winch disk)

Mditionai meduies supported
HE 7062 1A preamplifier {100 KHz 10 2.9 GHp
HP 706208 preamplifier {1 10 26,5 GHn)
HP 700078 externyl mixer intarface module

System diagnostics
HF part number 70980 10060 (3 1 inch dislhy

3 HP 709004 serial numbers above prefix
30184

13 HP 709008 senal numbers 3135801118/
J13I5A0H1 83 (ROM/RAM assembly, 256 XB
BAM, HF part numbaer 7080050174 ROW/
RAM assambly, T M8 BAM, HP part tumber
7090060172, controtler board, HP part
mumbar 70860-60143)

Additional medyies supported
HP 708108 iightwavs section

§"§siam diagnastics
HP pari pumber 70900 10053 {3 12 inch disk)

System operation verifination
HE part number 70800106581, rev. £.0100
{3 5% inch disk}

System speration verffication
HE part number 78360189052, rev, £.02.09
{3 % inch disk)
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HF T0900A/B firmware
version 911031

o3 HP 709004 sevial numbers above pretix
30194

) HP 708068 serial numbers 3144A01184/
32P2AGT427 (ROW/RAM assembly, 256 KB
RAM, HP part number 70800-50176; ROMY
RAM assembly, 1 MB RAM, HP part number
76900-60177; controlier beard, HP part
number 70900-80143)

Additionat modeles supported
HP 7OGDUA RF section (100 M2 to 6.5 GHz)
HP 70910A RF section {100 He fo 26.5 GHz}

Additlonal systems supgoerten
HF 712094 microwave spectiym analyzer
(100 Hz to 28.5 GH2)

System diagnostics
HP part number T0800-10053 (2 % inch disk)

HP {6900A/B firmware
version (VVULLFI
B.04.04 820724

Compatibility

HP 76900A/B firmware
version (VV. U
B.05.60 940120

3 BP 709004 seriai numbers above peefix
3018A

L1 HPPGO00B satfal numbers 3232801470/
33458010687 (ROM/RAM assembly, 256 KB
RAM, HP part number 70990-60199; ROMY/
RAM assembly, 1 MB RAM, HP part number
T0900-80200; controller board, HF part
nomber 70900-50143)

Additises! moduies supported
None

Add!tional systems suppuriad
None; system etor conected

System diagnostics
HP part numbee 70900-10056, rev. D.O1.8G
{3 ¥ inch disk)

Systam operation verification
HP part aumbee 70808-10852, rav. C.02.00
{3 Y2 inch disk}

HP 70800A/R firmware
version (VV.UU.FF)
B.94.03 920527

3 HP 709004 serial numbers above prefix
SHOA

) HE YOD00B seiial numbers 3224401428/
3224A01469 (ROM/RAM assembly, 256 KB
HAM, HP part number 70900-60195; ROM/
RAM assembly, T MB RAM, HP part numier
70000-60195; controflar board, MP part
numbes 70600-60143)

Additional madules supported
HP 700008 (A7) fractional frequency synthe-
sizar

Additional sysiems supported
Hone

Sysiee diagnostics
HP pant number 70000-10053 (3 % inch disk)

System operation verification
HF part numher 70800-10052, rev. .02 G0
{3 ¥% inch disk)
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System nperation veriflcation
HE nart number 70900-10085, rev. B.41.00
(3 % inch disk}

HP 1980A system performnanss test softwate,

rev. 3.01.00

Gplton D01 yser interfaeet 1980-10077
Dplian 103 HP 7100011690-10078
Dption 260 BP 71200/7126111990-10079
Gption 209 1P 7120911390-10081
Byton 210 HP 721011990-10080
Optinn 300 HF 7130011990-10082
Dpiion 033 HP 703007 (30111950-10083

T P 709008 serial numbers above peetix
30184
Nots: Must have 3 70500-80143 controfier
hoard or later.

3 HP 706008 serial numbers 3414A07968 (o
prasent (ROM/RAM assembly, 256 KB RAM,
HP part number 70800-B0203; ROM/RAM
agsermbly, 1 MB RAM, HP part numbe:
70000-60284; controiler board, HP past
nymber 7900-60143)

Addittonal modules supported
HP T0811A IF module

Additional systems copportad
HP 71910A receiver system

HP 70800A/B firmware
version (VV.ULL.FE}
B.08.68 960418

¥ H? T0900A serial numbers above prefix
30184
Note: Must have g 70900-60143 controtier
hoard or fater.

[} HP 709008 serial numbers 3414A018G8 to
present {ROM/AAM assembly, 256 KB RAM,
HE part number 76800-8020%; ROMBAM
Opi 512 assembly, 1 MB RAM, HP part num-
her 70900-80218; controdier board, HP part
number 70808-60213)

Additional moduies sapporied
HP 708114 IF moduis

Adgitional systems supported
HP 719104 ieceiver systam
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Preamplifiers

HP 706214, 100 EHz to 2.9 GHz

HP 708208, | to 26.5 GHz
Option 001, 100 kHz to 26.5 Gz

-186 dBm sensitivity af 2.9 GHz

150 dBm sensitivity at 22 GH

Receiver guality noise figure
Boost the sensitivity of any HP 70000
spectrum analyzer by 15 to 25 4B
using the HP 706208 or 70621A
preamplifiers. For RF applications,

a -134 dBm sensitivity improves o
186 dBm. For microwave applica-
tions, & - 138 dBm sensitivity improves
to -150 dBm at 22 GHz. System noise
figure can be better than 8 dR to
29GHz, 11 dB t6 12.8 GHz_ and

14 dB 2t higher frequencies.

Measure low Ievel signais
Preamplificaiion extends spectruin
analyzer performance for many
applications that require s low noise
figure: spurious testing, low level
signal measurements from antennas,
broadband signal detection such as
pulsed RF or electromagnetic inter-
ference gignals, and noise figure
compogent festing,

Faster measurements

Spuricus measurement test times can
be reduced from days to hours or from
hours to minutes. The low systern
noise figure allows you to use & wider
resoiution bandwidth than before, vet
achieve the same sensitivity, Sweep
times can improve 100-fold for each
decade increase in bandwidth.

160 kHz to 26,5 Gz
amplification

For preamplification in a one slot
module, the HP 706208 Option §01
covers freguencies from 100 kHz to
26.5 Gz,

Noise figure measurements

The preamplifiers provide a drive
signal for an exeess noise souree,
allowing you to measure the noiss
figrure of amplifiers and other devices.
Cubibrated noise sources such as the
HF 2406A/B/C can be turned on and off
with a keystroke for easy noise figure
measurements using the Y-factor
technique.

Gain and flatness calibration
Using these preamplifiers is easy.
Install either into yvour modular
spectrum analyzer mainframe and
the systern is ready {0 use, The pre-
amnplifiers automatically calibrate the
display of the analyzer, correcting for

HP 70620B/70621A

preamplifier gain and flatness.

All hard copy output and data storage,
whether internal, on disk, eron
memory card, have the corrected
information.

Bypass mode or

preamplifier mode

With a preamplifier installed in your
mainframe, you ean measure high
or low level signals using the same
RI" input port. Built-in mechanical
switches allow you fo switch the
preamphfier in and out of the signal
path. One key press activates the
bypass mode while maintaining
amplitizde calibration.

Bi-fgrw
™~

L
{Bypass path}

N\

HP 106208 or HP TOBZ1A

Spectrurm Analyzer
Digplay

Meodular preamplifier block diagram
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Spectrum Analyzers

Preamplifiers HP 70620B/70621A

Specifications

Specifications describe the instruments warranted performance aver the (° C to +85° O temperature range. Characterisiies
provide infarmation aboul non warrerted instrument performance. Nominel vatues indicate the expected value of the paurameter.
Al specifications apply after the instrument's temperature has been stabilized affer one-hour warm-up, self>cafibration routines
have been run, ond the preselector peak function has been exccuted, The preamplifier can be in the signal path or bypassed. The
specifications indicate “preamp” when the preamplifier is in the signal path (PREAMP ON) and indicate "byprss” when the
through.path i used (PREAMP QFF).
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HP 706205% HE 706208 cont.
Fregquency Bypass msertion loss Band {a8. characteristic)
Froquancy rangs 1526506 OH2-2 9 GH: 10
100 kHz-26.5 GHz (Qption 601 27-127 GHr 518
Amplitude 12.7-26.5 GHz 2.5
Maximem safe INput power  +20 0Bm Preamplifier gain Band (4B, charactaristic)
v T Standard 1012761 226
+16V 4c {Optien 001) 127-2656H =24 .
Giam Compression ‘ 1.0-26.5 GHz 28 4B (nominal)
Praamptifisr imites < 1 UB for sighals <47 dBmat the pregmp  DPrn B 100k Hz-286H 222

ollplt {characienstc) 2.7-12.7 GHz zeh

<1 d# for signais < +0 dBm af the preamp 12.7-22.0 GHz 223

oltpit {Oli}iilfim M, 100 kBz-2.9 Gz, 29 §-26.5 GHz =90
Soent — "“gr:;’;{f”"? g e e 100 KHz-26.5 GHz 28 UB (Rorinal)

pectrum analyzer limite ;E){a: or signal=- m &l the firs Praamplitier naise figure Bang {8, characteristic}
Displayed average naise level (0 dB fnput atten, 10 Hz Res BW) Stangard 127G <80

Bang Preamy  Bypass ‘ 22,8“2?.5 EH2 <150
with the HP 712106 1.0-2.9 6Hz 55 ~138 Option 001 100 kH-29GH2 - 7.3

27-12.8 GHz 183 142 27-127GM - <83

12,6-22.0 Gz 150 130 127-2206H <140
with the HP 712100 20d  TOMW-29GHz  -156 138 20-ebsatz | <160
Option 084 125220 GHz 150 430 Standard zg ;)rggf; ;Zg}wamp cutpl (preamp
with the HP T2600 {characteristic, preamplhifier placed before .

Gption 002 or 003 preseiecio Option 801 fand c;‘f:&g’;ggggg )
(preselectac) o B 100 1429 Gt 0 dBm
o7 G; ::5 s 2.7-26.5 GHz _+15 dBm
M ‘ ' ‘ Second karmonic infercept  +30 dBm at the preampiéifisr output

125199 G4z 126 1D {pragemplifier characteristic)

197228 GHz 120 -84 Proampittier fraquency {charseteristic; ncluded in system

22.{3:‘25.5 GHz 118 -83 FRSpoRse frequency response}

Option 003} Band Variation (zof}
with the HP 712088 fcharacteristic. preamplifier placed before —Prsamp gy;;g;g“
Option D2 o7 003 preselecior) Pesk varlatiea 1 GH-12.7 GHz 10 08
(preselectzd) and 10 MHz-2 9 GHz 140 119
the Hi 7OG208 6 s 1 GHz-28.5 GHz 22 13
Option 001 2.7-b.2 GHz a8 Option 001 100 Hz-296H 12 08

6.0-12.7 GHz 13 109 57429 GHy s o8

125198 GHTZ <125 10 5.7.07 0 CHz 19 13

197-22.0GHz e 9 00 kHz-265CH, 25 13

220-265GHr ‘115 -93 s

{Option 003}



Preamplifiers

Spectrum Analyzers

HP 706208 cont.

HP 70620B/70621A

HP 706208 cont.

Sesend harmonis +30 dBen af the preamplifier sutpot
{ntercopt {preampliifier characteristic)
Sysiem fraquancy {10 4B attn)

respense Band

with the HP 712900 peak varlation

100 Hz-100 kM2
{Gaton 601, chan
100 Hz-1 GHz
100 kHz-2.9 GHz
{(ption 001}
1.0-2.9 GHz
27128 6GH
12.6-22.0 GHz
fieterentad (o coitbration signat
160 Hi-100 kHz

100 Hz-1 GHz
{Option 601}

108 kMz-2.8 GHz
0ption §01)
1.0-2.8 GHz
27-1286Hz
12.6-20.0 GHz
B0 KiHz-100 kHz
{Cption 001, chan)
50 kMz-1 GHz
100 kHr-2.8 GHr
{Opiion 001}
1.0-2.9 GHz {char}
2752 {He
£.0-127 GHz
125108 GHr
19.7-22.0 GHz

22.0-26.5 GHz
{Option 003}

feferenced to caiibation signal

54 kHz-100 kHz
{Option 801, chan

50 ¥Hr-1 GHz

100 KH-2.8 GHz
{Option £01)

1.0-2.8 &4y (Chary
2.7-6.2 GHz
6.0-12.7 GHz
12.5-18.8 GHe
197220 GHz
22.0-76.5 GHz
{Option 063)

with the HP 712000
{Iplion 0102 or 083
fpreselected)

peak variation

Variation f+ 08}

Preamp
(20-30° C}

2.4
2.5
38

2.3

23
3.2
3.5

2.0
2.4
2.8
44
44
4.7

Ej{,ﬂ&SS
(0-557 G}

2.3

23
2.3

2.3
2.8
30

25
2.5

25

2.5
3.8
48
20

2.0
2.0

24
22
26
37
4.6
48

2.2

32
22

22
34
39
54
5.4
5.4

Preamplifier froquenty  (characleristic, moluded in systom freguency
LeSPONSE Hisponse}
Hand Varfation {x 8}
Preamp Bypass
Peak variation 1 GHz-12.7 GHz 10 08
1 BHZ-26.5 GH; 22 13
Option G601 100 kHz-2.8 GHz 12 8
2.7-12.7 GHz 1.2 [
2.7-22.0 GHz 1.8 13
100 kH2-26.5 GHz 2.5 13
Ampitude tamperature griit
Band di/® £ ohar
1-26.5 GHz <-(112
Option it 10 MHz-2.8 GHe = -0.025
27220 GHr 5-0.12
Inputs/outputs
BF inputibutpet APC-3.8 {m), 58 O {nominal)
input YSW8 Band VEWH dehar)
Preamp Bypass
Standard 1.0-2.7 GHz 221 131
27127 GHz 161 1.7
12.7-26.5 GHz 281 2.4
Gption B HH kHz-2.8 GHz 24 131
27-12.7 6Hz 22t 171
12.7-26 5 GHz 301 241
Dutput VSWH Hand VSWA fchar)
Preamp Bypass
Standard 1.0-2.7 Gz 201 13t
27127 GHz 2.0 151
12.7-26.5 GHz 2.2:1 221
Option 001 100 kHz-2 8 GMz 241 131
20127 GHz 2.3 171
12.7-26.5 GHz 301 241
Extees notse +28 Vdo out (used to drive HP 346A4/8/C
SBUIGE drive BXO8SS Noise soree} BNC (B
Reverse isoiation » ¥5 d weduction In spectrum analyzer ocsl
standard oachiator emissiens {characiaristic)
Band fsnfation {char}
Gption 001 100 kHz-2.9 GHz > 50dB
21265 GH >75d8

Front panei cornaclions

The preamplifier ouiput is eonnected to the spectrum analyzer RF input
with 4 semni-rigid cable supplied with the preampitfier, There am no rear

panal conngotions.
—

General

Caiibation isterval 3 years {racommended)

Stardurt weight 1.8 kg {4 1Y {nominal)

Dption 901 25kg (55 ) {nomimall
Simensions {-glot-wide madute

Othur general spacifications are given with the HP TOUH A mainfiams of e
HP 700044 display/mainframe. Benefits of using the HP T0R0H proampifier with
the HE* TE3ETA may be limited by the tracking generalor feed Hirough,
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Spectrum Analyzers

Preamplifiers HP 70620B/70621A
HP 70621A FID 70621A cont.
Fregquency System frequensy response
Frequency ramge 100 kHz-2.9 6Hz with the HP 711085 {10 dB znalyzer atteny
Amplitude Band Varigtion {+48)
Maximem safe gt 70 0B Preamp Bypass
power Poak varigtion 160 He-100 kH2 e 1.4
Marimum d¢ inpet 2V do 100 k-2 5 GHy 18 1.4
Hain compression 100 kKH2-2.9 GHz 24 1.8
Praamplifior limited < 1 48 for signais < 0 dBm at the preamp Refsrensed ta 100 Hz-100 Rk — 18
glitplet {charanteristic} & eailbration 100 kHz-2.5 Giy 24 18
Spectum analyzer < 0.5 4B for signals < -10 dBm at the signal 100KH-D 861z 08 92
Hemited tirgt mixgr o e —
- Preamplitier requency  {characieristic, included in system frequency
Dispiayed averege noise (0 df ation, 10 Hz res BW) response FESpONSE)
tevei (DANL) AN, (48 Band Preamy Bypass
sand . t ’:’) HOKH-28 6z =128 —
ith the HP 711004/ 121!}1- 2.0 GH: fz?p 3;9;;5 02 9 G - =088
i e P ] Amplitue tomperature <-0.025 08/° G (characterisiic)
2.0-2.96H: ~158 138 drift
with Ihe HP 71200/ 10 #Hz-2.9 GHr ~150 Inputs/outputs
teharactertstis {no presefector) :
RF input Typa-N (), 50 & (nominal)
WOMHR-296HT - 1D BF autput SHIA (), 50 2 {rominal)
ith the HP 71210A/C iiﬁ?je?g'ﬁ{i}m” wzgéﬂmmn o Proam (char)  Bypass (Ghar)
with the 2.8 GH2 - . .
{characteristic) Tt VSWR 2011 1.3
— Quiput VEWH 1.4 RS
Bypass nsertion inss  Band {5, Gharacteristic) Exgess naise 98/ do out {used o drive HP SABA/B/C
0 He-2.9 GHz =1 snurse drive EXCO88 Noisa SoUrce}, BRE i)
0 He-26.5 Gy 6 Ravarse isclation > 50 dB reduction in spectrum analyzer loval
Preampiifier gain = 24 ¢B (characteristic) osciilator emissions {characteristic)
26 dB {nominal} Front panei commections
Freempiifier noiss < § 03 {charagteristic) The proamplifier output is connected 1o the spectrum analyzor RE input
figure with a semi-rigid cable supplied with the preamplifier. There arg no reat-
Third-order Entameglw +0 dBm at preamp ouiput {c%}aractefisiié}' """"" panel connections.
Second harmonic +30 8Bm at preamp oulp {characteristic} General
istercept Galtwation interval 3 years (recommended)
Weight 1.8 %g (4 15} nominal
Dimensions 1-sipt-wide module

78




M
Spectrum Analyzers

Preamplifiers

Ordering Information

HP 706214 1060 kHz-2.9 GHz preamplifier

Option 098 P T0900A controller board upgrade kit

Required only if this module is being added to an exizbing
systern with HP 709004 locol escillator ROM versions®
850730 or 860203

Option 099 firmware upgrade kit

Required only if this module is being added to an existing
systerm with HP 709004/ local oscillator ROM
versions™ betivpen BEIO IS and 900314

Option 910 extra installation and verification manual

Option 915 service manual, including operation
verification software

HP 706208 1-26.5 GHz preamplifier

Option 001 100 kHz-26.5 GH2

Extended RF frequency range to 100 kHz from 1 GHz

Option 098 HF 709004 controller board upgrade kit

Required only if this rmodule is being added to an existing
systern with HP 709004 local oseillator ROM versions™
850730 or 860203

Option 089 firmware upgrade kit

Required only if this module is being added to an existing
systern with HP TOS00A /B local oscillator ROM
versions* Getween 861015 and 900314

Option 910 extra installation and verification manual

Option 915 service manual, including operation verifi-
cation software

* The ROM version is the firmware date code {YYIMMIDD,
Y = yoar, M = month, D = day}, Press the MENU hard key,
then soft keys CONFIG (or MISC, SERVICE) and
ROM VERSION on your analyzer,

HP 70620B/70621A
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Spectrum Analyzers

Noise-Figure Measurement Personality

Fuaster, easier, calibrated noise
figure and gain measurements

Swept noise figure and gain
from 10 MH: to 26.5 GHz

The HP TO8TBA noise-figure measuye-
ment personality software adds
noise-fgure measurement capability
to the HP 71000 series MMS
spectrum atalyzers. Combined with
an HP 2464 or 3460 noise source
and an HP 706208 preampiifier
snedule, this measurelnent person-
ality provides displayed swept
noise-figure and gain measurements
from 10 MHz to 26.5 GHz.

Measurements are fully program-
mable, so an MMS speetrur analyzer
with the naise-figure measurement,
personality is a natural fit for
aerospace, defense, and communi-
cation ATE measurement systems,

80
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HP 70875A

Key features

1 addition to swept noise fignure and
gain measurements, this spectrum
analyzer personality offers fest
capability for fast resuits; noise-figure
and gpectrum-analyzer mode-switch-
ing for stray signal detection; and
selectahle measurement bandwidths
to divectly measure narrowband
devices such as 1 F/receiver svstems. In
addition, the measurement personal-
ity incorporates many features of the
HP 71000 series MMS spectrum
analyzers, including save/recall
funetions and mermory card reader for
storage of excess noise ratio (ENR)
data tables and limit-line tables.

With its menu-driven interface and
marker functions, the HP 7O0875A
simplifies microwsve noise-figure
meagsurements, Marker functions
make it easy to read noise figare and
gain for the entire sweep. The friendly
user interface is fully compatible with
systems uging the HP 702078 PC-
hased display option.



Noise-Figure Measurement Personality

Spectrum Analyzers

Specifications L .
Performante Conditions
llllllll limits
Noise figure moasurement
Range Uio+30 ¢
Resclution 0.814d8
Instrument uncerlainty » 0.5 48 10 MHz e 2.9 GHz,
measursmant band:
witith=3 MHz
= {0648 2.9 10 26.5 GHz, measyre-
ment bangdwidth=3 Midz
Gain measurement
Range f1o+30dR
Resciution 00148
instrsment uncertzinty = 0.5¢B W MHz 10 2.4 GHz,
measyrernsnt hand-
wigth=3 Miz
+ 8 d8 2.810 26.5 GHz, measure-
L ment bantwidth=3 MHz
Irept
Frequency range H Mz to Using HP 700084
22 GHy AF section
108H 1a Using HP 7O808A or
265 GHz T0910A RF seution
System noise figure <4148 10 MHz 10 2.9 GHy
<12 ¢B 2810 12.8 GHr
<18 4B 12 81%0 22.0 GHr
<2148 22010 26.5 GHr
input SWR <241 10MHz 1029 6GHr
<224 2810128 6H
vvvvv <30t 1281 26.5 GH:z
IF arseessing
iF bantwidthg TkHrio 3MHz b 10% increments

Koise averaging

20 msto1000s

Ordering Information

HP 70875A

HP 70875A noise figure massarement personality
{includes memeory card, 3.5-inch disk for P model
analyzers, and user’s guide)

Configuration requirements

HP 7T1100C/P, 71208A/P, T1218C/P, or 7T1910A/P
spectrum analyzer

HP 706208 Option 061 preamplifier

HP 3468 or 348C noise seuree
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Spectrum Analyzers

Tracking Generator Systems

Scalar analysis for
component testing

Tracking generators
100 Hz to 18 GHz

> 180 4B dynamic range
@ 18 GHz

Scalar software personalify

An HP 70000 component test system
makes companent and sib-assembly
testing fagter and move precige. Three
high-performance systems are avail-
able based on the HP 7131066/,
TE200C/P, T1209A/P, and T12100/P
spectramn analviers.

Configure a general-purpose
component test workstation that
provides scalar and signal analysis
measurement capabilities, Just add
a combination of {racking penerators,
synthesizers, and power meters,
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HP 70300A/70301A/70871A

HKR #10FRG -85 GHy

137,99 48

fil. 0 88 dBe . SLALRR
AEEER 18 T
15,88 d8/ BV

UTET 150 49 DISALAY

f\ AL ‘\f\.‘d‘

A

STRRYT .79 GH:
*RE 3.9

VB 38.9 Hz

$1GF 16798 CH:
57 51.0¢ sec

Measure filter rejection with 136 dB dynamic range at 18 GHz
{156 4B digplay format nsing sealar parsonalityh

Systern sensitivity reaches -134 dBm
at 92 GHz or -154 dBm with the
maddutar preamplifier. This lets you
detect extremely low level spurious
signals. Add a synthesizer to measure
nan-linear device characieristics such
as harmonic and intermodulation
distortion.

Iigh dynamic range

By adding a tracking generator, you
get. stimnziug response eapability to
measure gain, freguency response,
isolation, and return loss. For
demanding flter rejection measure-
ments, combine an HP T0301A
microwave tracking generator with
the HP T12100/F spectrum analyzer.
This gives you a scalar dynamic range
of greater than 130 &3 from 2.7 to

18 GHe.

The system has very high selectivity,
with resolution bandwidths ag narrow
as 10 Hz, High selectivity allows
measurements in the presence of
other signals-—a key advantage when
measuring LO4e-RF isolation of 2
mixer or the returmn loss of an active
antenna system. Critical switch-
isolation measurements require very
high dynamiec range, often meore than
80 dB. Unlike a point-by-peint
measurement systorn, the HP 70000
scalar system sweeps quickly and
provides conlimuons data. So, you can
quickly characterize switch fzolation.
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Spectrum Analyzers

HP 70300A/70301A/70871A

Tracking Generator Systems

Performance and personality

Exceptional performance eapabilitios 581 AR HKR 81 FRE 5,785 GH:z

do not hava to be complicated. The 1.d% 4B

HP T0871A scalar personality adds o a

automatic measurement routines for :

compenent testing and can be ordered ga;; 7 ;”‘ widt Filter 3 4B
with the HP 70000 system. This - bandwidth
persenality orchestrates the test and Q
process and guides you through the

measurement, Testing becomes fagtor [ Lentef = | 989 Gi:

and easier using the signal mode filten @ = 3.9

and sealar mode included in the / \

personulity. / \

Signal mode N )

The signal mode portion of the

personality includes spur-search and To simpiify filter characterization,

harmonie-distortion routines, Spur high level test routines measure 3 4B

search lots you enter measurement bandwidih, §, and shape factor—at a

parameters and lists the froqueney single keystroke. Limit lines improve

and amplitude of any spuricus signal praduetivity by providing & simple 1078, HAASINIE DISTOMTIg
that meets your specified criteria. PASS or FAIL message when a device g §§§§ Ei ég% 3;: WO e

The harmonic-distortion routine
meagsures the fundamental and its
second and third harmonies, It also
calculates the harmonte-distortion
pereentage-—all with a single
keystroke,

Scalar mode

The sealar-mode portion of the
personality provides a dedicated
scalar-analyzer interface and high-
level routines to simpfy your
stimulas-response measurements.
You can measure gain or loss, device
bandwidth, rejection, and return-loss.
o ensure acourate measurements,
the scalar mode Jeads you through
the proper calibration ssquences.
Sequences for transmission thru
ealibration and a reflection open/short
calibration are incinded.

is tested for specified criteria. Flat,
sloped, or peint Jimit lines provide
raacimnum flexibility. Limit lines can
be saved in internal memory, disk, or
memory eard, Use the golden device
function to establish a continuous
passifail tolerance band based on a
production device, an especiaily
useful featare for making real-time
adjustments.

' PRy ;
a0, | [

e

R I
wer| 1dpiis G

G

f,
i

Golden Device function

ﬁ"‘m
E-ER4 ER 4B
e 8B

I

TERTER TRE OY
BB 1.BE kife

bty
Vi 580 kEr

PN TR
5T 3B6.F wmee

One-button harmonic distortion

measuarement
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Spectrum Analyzers

Tracking Generator Systems

HP 70300A/70301A/70871A

§peciﬁeations for HP 70300A and HP 70301A

Specifications describe warranted performance over the specified femperature range efter the system temperatures have stobillized and self calibration

routinegs have ren. Charaelerisgfies provide usoful but non-woarranied performaree inforination in the form of nominal velues,

HE 703507

HP 70301A

frequency range

20 Hlz-2.8 GHe

2718 GHy

Frequency ancuracy x [Freg x refl) + 1%span + 15 Hy + {{freq x7eft) + t%span + 15 He)
{< 1 MHz syrehesized sparn)

Freg fravking drift < 3 Hahe <3 Her

Tracking adjusi range + 500 Hz in 1 Hz steps = 500 Hrin t Hzsteps

Freg offset range = 10 MHz w/ext 21.4 MHz + 5 MHz wiext 21.4 MKz
Mexicaum leveied power 19 dBm -2 drr, {6 dBm 20-30° §)
Amptitede contrel range {1 to -91 dBm +14.5 10 -66 dBm

Yernier range 11 B (001 dB resolution) 41 dB (0.1 4B resolution)

POWEE SWeSE range Geo 1048 NA

Ampiltenfe acsorecy (203070
Absolute
Flatness
inerpmentat
Tolal abzolute aceuragy
Amplitude drift {Characleristic)

#0.75 4B @ 300 Mk
+05d8

+ 015 dB/B, 20.5 dB total
+1.75 4B

<+ 005dB/ 0@ -10dBm

+05dB @27 GHz

210 dB

+ 015 dB/dB, + 0.6 dB tolat
£23aB

<£ 005 4B C @ -24Bm

Rutput attenuator range 70 0B in 10-06 steps 55 4B in 5-dB steps
flepeatabiliiy %+ 0.2 dB for any sefling <+ (.2 48 for any setting
Ampiitade medeiation
Depth {-140% WA
Rate 20Hz- 20k HA
$pectral purity @ 16 oBm @2 dBm, BGHz
Koige sldebands {10 kHz < -105 dBefHz < -0 dBc/Hz (characteristic)
Sidebands < -0 dBe <10 dBe {characteristic)

Sparions (max leveled powsr)
Harmonits

Nan-harmenic

<-25 dBe (20 H-10 MHz)
<-30 dBo {10 MHz-2.3 GHz}
< <30 0Bc {20 Hz-2 GH)

< -20 4B {2 GHz-2.9 GHz}

2nd:; < -7 dBe {< -15 dBe typ)
3rd: < -$1 dBe {< -15 4B typ}
<60 dBa

Sub-harmonle RONE RN

RF off residuals < 120 d8Bm tracking < -120 dBm tracking
< -8 4Bm non-tracking < -65 dBm LO emissions

Temparaturs

Bperating R RN Oto 50°0

Siorage At 473G ~4te +75° 0
Waight 50Kg(11iH 69kg (1521
Hefght 127 mm (5.0 inch) 127 mm (5.6 inch)
Width 96 mm {3.8 inch} 144 mim (3.7 inch}
Length 467 mm (18.4 inch} 467 mm (184 Inch
EMi Conducted and ratiated interference is in compliance with CISPR publication 11 {1975) and FTZ 1048,

Hadiated inlsrfersnce is in compliance with MiL-STD 4618, part 7, BEG2.

U Ergg reference acourscy, = 13019 By standard, + S0 % 1010/ day wik HP 7O310A.
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Spectrum Analyzers

Tracking Gencrator Systems HP 70300A/70301A/70871A

Input and output characteristics
Al input Joutput poris are 50 W impedance with < 1.5:7 VEWE and with « meximurn safe darmoge level (MSDL) of +20 dBm, 20 Yoo unlesa noted.
Fronl Pansl HP 703884 HP 78301A

RF autput Type-HN femate. MSDL: 420 dBm, Type-N femate. MSDL: +20 dBm, ) Vde
0 Vi in do-voupled mode

YSWR < 1471 leveled (10 dB atlen)
< 371 unlevelet (9 4B atten)

< 1,571 fom 2.7-12.8 GHz, (5 ¢8 atten)

<1771 om 12 8-18 G4z, {5 48 atsem}
<21 {0 dB atten)

Ext ALE Enpiet BNC female. 10 k02 BHEG female 1 MO
Use with 4 10 -100 mV negative detecior tse with { to - 100 mV negative detector,
AW inputoutput BRE female. 600 £ nput 7 NA N
Max inputiouiput: BV paak
Low band input NA SMA female. 10 MHz-2 8 GHz supplied fram HP 70300A

{nsertion loss. < 4.0 dB
Rear Panel (Appiies to KP 70300A and WP TOM0IAY AH commectors are SME maie, 5003 impedance, ntess oifendse noled
101n, 3-6.6 GRz ShA female, +0.5 10 +18.0 dBrm requited. < 2:1 VSWRL MSDL: +20 dBm, 5 Yde
10 out, 3-6.8 8z (HP 70301A only)  SMA female, +6.010 +14.0 dBm, < 321 VSWR M3DL: +20 dBem, 5 Vde
24.4 Wil infeut {HP 70301A) For modulation o1 offsel nut, < +5 dBm input ievel {HP 7030043

2 & 2 dBm input iovel
360 MMz In 300 £ 0.03 MHz. Input level. +2 fo -2 ¢Bm
340 MHz ot § ¢ tdBm. <-30 dB¢ harmonics (HP 703004}, < - 25 dBc harrnonics (HP 703014}

3.6214 MHz i {HP 703004 Opt. B0} SMA female. For modulation or offset input (= 60 MHz typ, < ~15 dBm input level), < 31 VSWH
3.6214 MHz gut (HP 703004 Qpt_H01) SMA female, -10 to -30 dBm, < 31 VEWR. MBDL. +20 ¢Bm, 40 Yd¢

Tune + span in 4.5-10.2 Vdo required. 1.5 V/GHz controf vollage. > 100 k2,
HEWP En (HP 703004} Sweep ramp tigger ine Trom HP 709008 TTL
Sweep In {HP 703004 Sweep ramp from HP 708004/B.
System Specifications HP 71100C/P HP 71200077 HP 71208477 HP 712100/P
o RF system
Signai freq range Y00 He-2.9 GHz 50 kH-22 GHe 50 kHz—26.5 (iHz 100 He-22 GHz
Scalar freg range (HP 70300A} 100 Hr-2.8 Gy 56 kHz-2.8 GHz 5) Wre-2.9 GHz 100 He-2 8 GHz

with HP70301A NA 2.7-18 GHz 2018 GHz 2.7-18 Gz
Voctor fray rangs

HP BGARTA Hi-Z input 108 kHz-1 GHz 160 k-1 BHz 100 kHz-1 GHz 106 kM- GHe

HP BABE2A K002 360 kHy-2 GHz 300 kHz-2 GHz 300 kH#-2 GHz 300 kHz 2 GHz
Scalar dyrsmic range

@@ 2.0 GHz 124 dB >118 6B >128 d8 =128 48

@ G NA 50 4B typ? >130 4B »130 4B

@ o NA >&{ dB typ? >130 dB 130 48
Dynamic accuracy? + 0.5 0B <05 4B 0598 7
Tracking genosutor feadthrough {(tBm in 10 Hz BW)

@2 GH: < - 134 dBm <-129 dBm < 138 dBm <13848m

@ 10 GHz NA < B0 ¢Bm <130 dfim < {30 dBm

@ 18 GHy NA < -B0 dBm < 130 dBm < 136 dBm

b Dymamic rangg Hrafled by L0 emission. Up to 120 dB @ 18 BHz 5y iSoftion measurement omy.
2 Dymamit actiracy is the calibeated amplistide acturacy of the sysiem over 90 48 range.
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Spectrum Analyzers
Tracking Generator Systems

Ordering Information

HP 70300A/70301A/70871A

Systems

Three typical component fest workstations are configured below.
For complete syatene ordering information, please see HF 71000
Modular Measurement System Ordering and Configuration
(Fuide (iterature number 595427001,

Modules

HP 70300A tracking generator
Option 098 CPU and RAM/ROM upgrade
Option 099 RAM/ROM upgrade
Option 1BN certificate of calibration
Option 1BP certificate of calibration and data
Option 871 scalar personality
Opition 910 extra user's manual
Option 918 service manual set

1P 70801 A tracking generator
Option 601 delete 55 dB input attenuator
Option 098 CPU and RAM/BOM upgrade
Option 099 RAM/ROM upgrade
Option 1BN eprtificate of calibration
Optien 1BP certificate of calibration and data
Optien 871 sealar personality
Optien 910 extra vzer's manual
Option 915 service manual set
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RF system

HP 71100C/P RF spectrum analyzer
HEP 76500A BT tracking generator
HP 70871A scalar personality kit

Mid-performance microwave system
HP 71200C/P microwave spectrum analyver
HP 70301 A microwave tracking generator
HP 78871 A scalar personality kit

High-performance microwave systems

HP 11209A/P microwave spectrum analyzer or
HEP 71210C/P high-sensitivity microwave spectrumm
analyzey

HP 76301 A microwave tracking generator

HP 7T0300A BF tracking generator

HP TO180A power meter

HP T0871A scalar personality kit

HP TOBTLA scalar personality kit
finchudes signal mode)
For use with HP 703004 or HP 70301A. Requires
HP 70900A /B firmware rev. 880961 or later

HF 76800A upgrade kits (compatible with HP 70900A
or HP 709008 local oscillator)

HP 76880A high-speed controller board vpgrade kit

HP 70861 A RAM/ROM upgrade kit



Spectrum Analyzers

Millimeter Spectrum Analysis

HP 11974 series preselected
millimeter mixers to 75 GHz

HP 11870 series millimeter
mixers to 110 GHz
{unpreselected)

Millimeter frequencies are easily
anatyzed by MMS spectrum analyzers
nging either the HP 11974 seriog
preselected mixers or the unpre-
selected HP 11970 series. The

P 71209A/7 system directly supports
a single external mixer. Te connect
additional mixers, or to use with other
MMS spectram analyzer systems,

the ITP 708071 external raiver inter-
face mpdule (EMIM) is required.

The HP 11974 mixers make
presalected signal analysis available
to 75 GHz for broadband signal
analysis, general spurions measure-
ments, component test, and signal
surveillanee.

Benefits of the presclected millimeter
configuration inciude reduced
overload from many signals and
greater dynamie range. The system

is easy to use because you no nger
need £o use complicated signal identi-
fication techniques, Anyone familiar
with preselected microwave spectrum
analyzers can guickly snd easily
make millimeter messurements.

Figure 1 shows how true signals can
be obscured by displayed multiple and
images in an unpreselected systern,
eompared to the ease of identifying
true signals in & preselected system,
Both photos are of the same 5 GHz
comh signal.

Working above 75 GHz

For analysis zhove 75 (Giip, the

HP 11970 series mixers provide opera-
tion to 110 GHz. Above 130 GHz, other
manufacturers provide mixers o

325 GHa. Any of these may be used
with the HF Ti269A/P system, or by
using the HP 709078 EMIM. None

of these mixers are preselected.

HP 11974, 11970, and 70907

G HEE T oo mwwic pi -7

ks

e ey
PN

(ha}

Figure 1. Preselected (a) and
unpreselected (b} sweeps
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Spectrum Analyzers
Millimeter Spectrum Analysis

Amplitude calibration

Each HP 11974 and 11970 miver ig
characterized for conversion logs versus
frequency Just enter the conversion
less data into your FIP MMS spectrum
analyzer and then make ampiitude
calibrated measurements,

System configuration

The MMS spectrurm analyzer provides
the HEP 11974 mixers with a swept
1.0 signal and a tune and span signal.
The HP 11974 mixers veturn an IF
signal to the spectram analyzer for
normal I processing that is equivalent
to the internal spectrum analyzer
modes. The TP 11974 series include a
standalone power supply See the

H¥ 11974 data sheet (iterature
number 59522748} for more complete
information.
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HP 11974, 11970, and 70907

HP 11970 series mivers (unpreselected}

.E‘;pecif'ications

System!

Affected when an BF section is replaced by the HP 705078

Fraquency range Tenable in T Hz increments
Ugod with HP 11970 mixers 1310 410 GHz

tiged with HP 11974 mixers 2651075 8Hz
Biber manoiactorers’ mixers 2.7 fo 325 GHz

Maximum sade input power {AC average continuous powsr)

£1 Usad with HE 11970 mixers

£ Used with HF 11974 mixers
Pulse powsy

1 tsed with HP 11970 mixers

+20 dBm
+25 ¢Bm

1250 W peall povwer with <1 s pulse {420 dBm average power)

Displayed average noise lavel
Liced with HP 11970 mixers

10 Hy resohution BW, O dB stenaation

1B 26.5 GHz =118 dBm
71260 40 Gz <116 dm
1331080 GHz =114 ¢Bm

T 40 ta 60 Gz <-114 dBm
M50t 7h GHz <112 dim
M0 110 My <-105 dim
teod with HP 11974 mixers

M26t0 40 GHz <111 dBm
71330 50 GHz <106 ¢48m
£1400 60 GHz =-1(19 dBm
715010 75 GKz <84 (Bm

1 R gain compression RF input for 1 48 increase in conversion Jess
Lispd with HP 11870 mixers <1 4B gain comprassion level (specification}
1810 26.5 GHz <-3 (8m
1261040 GHz <5 dBm
M350 GHe <7 ({Bm
740060 GHz <7 iffm

T80 75 Gz <3 d8m
77510110 GHe <1 dBm
Used with HP 11974 mixgrs

{eharasteristic) dBm awnimum
T 281040 GHz +5 dBm
T30 50 GHz {3 dBm

T 4040 60 GHz {1 dBm

£ 50 o 75 Gl +3 §Bm

1 Maore detailed spacifications are ghvan in the HP Y00R installation and Verfication omanuat,



Spectrum Analyzers
Millimeter Spectrum Analysis

Specifications cont.

fmage responses {Signals displayed 6 MHz ang 42.8 MHz
from the appfisd signak frequency}

Used with HP 11870 mixers  <-884dB¢
Used with AP 11874 mixers  <-80dBg

image refection {Signals displayed #t 21z above applied
signal frequency)

Ugad with HP 11670 mixersd

Used with HP 11974 mixers Do 550 0 A3
£126.5 40 40 GH2 {n=8) -54 dBe may -58 ¢Be max
©13310 50 GHz (=10} -50 dBe max -B5 B max
¥ 40 to 60 GHz (n=10} -50 dBe max -55 dBe max
TE50 to 67 GHz (n=14} -50 4B¢ max -55 dBe max
TEBT to 75 GHz {n~14} -48 dBe max -45 4Bt rax

Multiple responses ftus to i range applied signals mixing
with LG harmonies ofher than order n)

Used with HP 11970 mixers?

tised with HP 11974 rixers

% 26.5 10 40 GHE (hw8) -83 dBC max

73133 1o 50 GHz {n=1) -6 4B max

740 th 60 GHz {a=10) -B0 dfic max

25010 67 GHz (=14} -6 4Be max

G 0 75 GHz (n=td) -35 dBe max

Frequency responsed 16 dB input altenuation
Used with HP 11870 mixers

{specification)

TE1E 10 26.5 Ghz £2348

¥ 26 10 40 GHz +2308

T133 1050 GHz +2368
3401060 GHz +2.348
501075 GHe + 2.5 ¢B

A751w0 NEGEH + 3.5 dB

Used with AP 11874 mixess

feharacteristic) Dteds ¢

Tk 26,9 1o 40 GHz {78} +4.5d8

(3 33 0 50 GHz (A=10) + 4.0 dB

340 to 80 GHz (n=10) £ 4.0 4B

S0t 75 GH (n=14) + 4.0 48

internat 321.4 Mitz + 0.6 48 3t .35 gBm

callyrator accuracy

2 Not spacified or characlerized using HP 11970 serdes mivers.
4 Unegreected.

HP 11974, 11970, and 70907

Ordering Information

HP 709078 external mixer interface module
Option 098 CPU and BAM/ROM upgrade
Option 099 RAM/ROM upgrade
Option 910 extra user manual
Option 915 service manusal set

HP 11974 series preselected millimeter mixers
Series consists of
HP 11974A 26.5 to 40 GHz
HP 11974Q 33 to 50 GHz
HP 118741 40 16 80 GHz
HP 11974V 50 to 756 GHz
Options (apailable for all FIP 11974 series mixersj
Option 8] input isclator attached and included
in calibration
COption 003 delete power supply
Option 910 extrz manual
5062-3989 front handle kit for power supply
5O62-3987 rack mount kit with extended flange for
power supply (halfwidth)

HP 11970 series millimeter mixers
Series consists of
HP 11970K 18 to 26.5 GHz
HP 11970A 265 to 40 GH=
HP 119780Q 33 +0 50 GHz
HP 119700 40 £0 60 GHz
HP 11979V 50t 75 GHz
HP 11970W 75 0 110 GHz
Option 809 connection kit (available for sli
HP 11878 mixers)
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Lightwave and Communications

Custom Engineering

Extremely wide bandwidth—
I GHz insfentaneous

Very low group delay variation—
less than 10 ns

Low phase noise-tess than
200G dBeo/Hz @ 10 kHz offset

Low spurious confent—Iess than
56 dBe at rafed output levels

High tuning resolution—
4 Hz step size

Fully synthesized and phase
eaherent throughout

Other products under development
for the C8.6206 Svstem include:
¢ SG-100 Test Signal
Crenerator and Modualator
+ TS-101 NPR Test Set
» NID-131 Wideband FM
(Generator
¢ MI-132 Wideband FM
Demodulator

« (CP-102 Signal Ingitizer and
F&T Analyzer

CS-6200
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The £35-6200 Wideband Frequency
Conversion Systemn is an impertant
tool in the test and measurement of
microwave transmission and
reception equipment. Through the nse
of Lhis system, complex, high-speed
test stimuli are upeonverted {o an
appropriate microwave frequency and
appiied Lo the network to be tested.
The output of the nebwork under tost
18 downconverted by the syatem back
to the input frequency of the measure-
ment device. Because each instrument
which forms the system exhibits an
extremely wide instantaneous
bandwidth {up to 1 GHz}, low local
azciliator phase noise, and low
spurious product distortion, excellent
test signal gnality is maintained.
This results in precise, accurate, and
repeatable measurements.

The systemn consists of five special
plug-in modules which are used in
compunction with standard HP
modular measurement system
modules and displays. The CV.204
Upeonverter combines with an

HP 70310A precision frequency
reference module, an FP 768008 L.O
module, and an HP T0004A display to
transinte tost signals up to any part of
the 1.6 to 22 GHz spectrum. The
CV-205 Downconverter, the TD-105
Multiplexer, the TN-622 IF Tuner,
and the CV-206 IF Tranglator, along
with two HP L0 modnles, & precision
freguency reference module, and an
H¥ TOO04A display convert the micro-
wave test signals back down to the
input frequency of the measurement
device. The system is controlled by
the use of the front panel soft keys
and alphanumeric keypad on each
HP 70004 A display.



Lightwave and Communications

Custom Engineering CS-6200
gpeciﬁcations gpeciﬁcatiens
CV-204 tHipoanvarter CY-205 Downeconaverter

Enpul irequency ranpe 2680 to 1200 MHz Input frequency range 0410 22 GHr

Oitpsd frogueney range 1 610 22.0 GHy {utpul Beguencyrange 250 to 1200 MMz

instamdanenss bandwithh 1 G2 Instantanenus bangwidlh 1 GHy

Group deiay variation <ifns Group delay varislion <tins

Nominai sulpul tevel +i0dBm {+20 dBm, 1 4B gain 141 48 atteauetion range optimizes signal speratias ievel

GOMRression) Output fevel 0 ¢fm {+208 ¢Bm, 1 6B gain compressien)
Dutpid alientation range, 101 dB Phase noise <« -100 gRefHz (10 kM offset)
1 4B increments -
Tuning iscremeni 4 Hz

Law phass noize @ -100 dBo/Hz (14 kHz gHsel}
Tuning step size 4 Hz

Inpe spectrim sense maintaloed af output
3fB-width, 1-siot mogsle

Automalic tuslng mode  Output frequency tracks spectiem analyzer

canter frequency
TR-622 IF Tuner
irpsl requency range 01t 296H
Quipil requency range 450 10 950 MHz

instzniaresus bandwidih 500 MMz

Group deisy variation <108

Kominai sulp leved -5 dBm {+20 4B, 1 4B gain compression)
Low phase npise @ < -HW dlg/be (10 kHz oifsel)

Tunrlng step size 2Hz

input spectrue sense malutainad at oulpig

2/8-width, 2-sisl medule

Actomatic luning mode  Input center frequency tracks spectrum

analyzer center frequency

CV-Z06 iF Transiator
inpe cariar frequency 700 MMz

Stmuliznesys suipid signals centered 3t 20 M3z, 76 MH2, 100 MHz,
168 MHz

Wide outpuf bandwidths  175% of output center frequency
Nominal oulpal jevel {1 ¢Brm {+20 dBm, 1 dB gain compression)
Low group detay varkatlon < 10 as fypical

Phase noise < -1 dBe/Hz {10 kHz offsef)

inpul spectram sense maiktained at oelpul

3f8-widis, 3-siot module

inpet spectrem senge maistalned af puinsl
Waether-ight NEMA Typa 4 cahinet

Remote peratins at zrtenna slie oplimizes syslem periormange
AL or DG speratien

6185 Muitiplexer
input fraquensy range 200 to 1200 MHz
Skt dsolated sulput chanaels {200 i 1200 BHz)
Oudput leve! { dBm (+20 dBm, 1 dB gain compression)
{npyt sigaals Gain equalived
Peovides remoie conlred inlerface to (V-205 Downconverier
2/8-widlh, 2-skol module

For information about the CS-£200 Wideband Freguency
Conversion Svstem or any of the described ingiruments,
phense contact:

Condor Systems, Inc. (East)
45180 Business Court, Suite 200
Sterling, VA 20166

Phone: 703 749-8300
Fax:  TORT00-8304
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Lightwave and Communications
Digital Radio Analyzer

Precise charackerization of all
system elements including the
radio path

Operation af IF frequencies
between 20 and 200 MHz

Fully programmable, variable
delay, precision fade simulater
with interference ond noise
generators, variable correlation
cacfficient

20 and 30 graphical analysis
focal data logging

Bemote dial-up operation

The Digital Radio Analyrer (DRA)
has been designed as a tool to mprove
the productivity and performance of
persormel and equipment invelved

in the development, evaiuation,
instailation, and maintenance phases
of high capacity digital microwave
radio systems.

The IYRA has many bnili-in features
which enable it to be vsed as a test
instrameni for out ofservice and in-
servive measuremnents. i is designed
to work with systems of 8 10 200 Mbit/s
capacity in the radic bands between 2
and 12 (GHz.

Integrated test instrument

The 1)RA does not reguire the uge or
sapport of any other instrumentation
to carry out a complete evaiuation of
a digital microwave radio system
from the modulator input to the
demodulator cutput. All the system
elements belween these points can
he tested, inchuding the operation of
the diversity combiners.

a2

Fully featured

The DRA can be controlled remeotely
via disl-up RS-232, and data can be
downloaded via R5-23% {0 a PC, where
further analysis can be performed.
he DRA is fully configurable using
eombinations of receivers and fade
sirnulators.

General Specifications

Analysis HU-T G 820/6.878, Hsper-
sion siguatures, M curves,
C-Nirsl, time serias, BER
distripution and burst
lenegtts, RSLIBADABPD,
30 correlations

20 1 260 M rarrow and
vade band, IBAD/BPD

2} to 200 Mz, precision
output kevel {0.5 48}
continuousiy variahie delay
{(1.5 t¢ 10 11}, program-
mabie notoh traigciories
106 Mbit's, gate inpat,
TTECLAHP-ECL compat-
bie counter input

Reseiver

Faute Simetation

Error Gounter

DRA-M150

Ordering Information

DRA-M150

Ceomtact:

Martin Communications Pty Ltd.

init 40/45 Gilby Rd. Mt Waverley,

Victoria, 3149

AUSTRALIA

Tel: (+613) 9558 9866

FAX: (+613) 0558 2893

E-mail martin@martin.com.au

WWW. hitp/iwww ozemail com.au/
~menmitd



Lightwave and Communications
Lightwave Signal Analyzers & Accessories HP 71400C, 71401C, 11980A

Calibrated measurements
of intensity modulalion

22 GHz bandwidths
RIN measurements to -185 dB/Hz

Interferometer for loser
linewidth and chirp
measuremenis

Calibrated measurements
of high-speed modulation,
laser linewidth, and chirp

The HP 71406C and 71401C light-
wave signal analyzers combine HP's
high-performance microwave and RF
spectrum analyzers with a sensitive,
wide-bandwidth optical-receiver
module, producing calibrated instru-
meniation for characterizing semi-
conductor lasers, laser transmitters,
optical modulators, and detectors.

Featuring bandwidths from 100 kHe
to 22 GHz and wavelength operation
from 1200 to 1600 nm or, with
Option 850, from 750 Lo 879 nm,

the HP 71400( easily and accurately
makes measurements of relative
intensity noise (RIN), Hnewidth, and
modulation performance on a single-
made optical fiber. The HP 71401C
has an upper frequency limit of

2.9 GiHz with the same features and
fimctions as the HP 71400C.

The key to HPs lightwave signal
analyzers is the HP 70810B lightwave
medule. Consisting of an optiesl
attenuator, broadband photedetecior,
microwave preamplifier, and oplical
power meter, the B 708108 compen-
sates for photodetector responsivity
and preamplifier gain variations
Frequency-response and mismatch
losses are correcied (see Figure 13

The HP 7T1400C incorporates the
fandamentally mived HP 712100
micrewave analyzer and can achieve a

HP 714600 system is a part of the flexible MMS system.

HP 708108 Lightwave Seciion

i
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Figure 1. Block diagram of an HP 71400 sysiem showing detail of HF® 708160

modaic

displayed average noise level betler
than -65 dBm {optical) in a 310 Hz
bandwidth. This is low enongh to
observe and measure the infensity
noise and RIN levels of most

semiconductor fasers. The built-in
aftenuator enables you Lo test lasers
with up $o 1 watt of power, providing
you with oulstanding measurement
dynamic range.
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Lightwave and Communications

Lightwave Signal Analyzers

Versatile measurement
capability

Moduiation and signal
distortion measurements

The HP 71400C and 71401C display
baseband intensity modulation,
harmonics, and lager noise Hoorn

You can see the laser’s intensity noise,
relaxation oscitlation peak, baseband
intensity modulation, and signal
harmonics out o 22 GHz. Mondtor
vour analog transmissions and find
difficu}t digital system problems with
the time-proven power of frequency-
dornain signal analysis. At the same
time, monitor the laser’s average
power with the vertical power bar.

Or you ¢an utilize the analyzer's
calibrated receiver as a standard to
test your photodelectors, with the
¢lectrical input port (see Figure 2).

RIN and laser intensity-noise
characterization

The HP 71406C and 71401C feature
{wo relative intensity nolse (RIN)
measurement capabilities: total RIN
and laser RIN. The total RIN
capability reads out the total system
RIN at a frequency. This measure-
reent includes the receiver shot noise,
the thermal noise, and the laser's
intensity noise at a marker location.
"The total RIN measurement can be
performed quickly and can measure
RIN values to -150 dBe/Hzon a

1 mW Iaser

The Jaser RIN measurement 18 an
advanced measurement routine that
removes the photedicde’s shot noise
and the anzalyzer’s thermal noise
contributions from the total noise,

This provides laser RIN measurement

values as much as 16 dB below the
{hermal and shot-noise contributions,
and values up to - 165 dBe/Hyz can be
measured {see Figure 3}
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HP 71400C/71401C
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Lightwave and Communications

Lightwave Signal Analyzers

Moduiation freguency response
The shape and amplitude of a laser’s
intensity-noise spectrum provides
useful information, The laser's relax-
ation resonance appears ag a peaking
in the infensity noise floor of the Iager
The maximmm modulation rate of the
laser is directly related to the location
of this resonance peak, which is
related to the bias-current level, More
current. will widen the resonance and
shift; its position higher in frequency.

Adding the HP 70300A and 703014
tracking generator modules allows
vou fo simultanesnsly dispiay the
laser’s frequency response and rejax-
ation oscilfation, or inlensity noise
resonance, for any laser-bias level,
This digplay will show you if the laser
is achieving its full frequency
response polentisl or if there are
electrical preblems causing response
gegradations,

Add iinewidth and chirp
measurements

Linewidth

Add the HP 11980A fiber optic Mach-
Zehnder interferometer and the

HE 70880A sutomalic linewidth
personality o a tightwave signal
analyzer lo measure linewidth. The
EI* 11980A uses the selfhomodyne
technique to translate the spectral
line from the terahertz region to 0 ¥z,
The HE TO880A auntomatic linewidih
persenality is an advanced measure-
ment program that measures the
linewidth of distributed foedback
{I}¥B} lasers and delermines the fit
and deviation of the laser from the
ideal Lorentzian lineshape, This
linewidth persenality makes
hnewidth measurements automati-
caily from the instrument keye and
remately across the IIPIB bus.

Chirp

With the HP 119804, and a modula.
tion source that can be gated on and
off, yout can measure chirp and

b e

HP 71400C/71401C

The MMS system allows an OSA io be combined and displayed with {he
signal analvzer

frequency modulation (FM) character-
istics of single-Hne lasers. Modulating
a laser’s injection current causes the
lager to chirp or change frequency
{FM). This incidental ¥M, or chirp,
carn be an unwanted by-produet,
causing chromatic dispersion vn the
transmission line, or il can be a
degired feature for lightwave systema,
allewing FBE (frequency shift keying)
or other FM communications
techniques to be used.

Sinewsave, squarewave, and PRBS
moduiatien will each eause different
amounis of chirp. But large amounts
of amplitude medulation from any
source will canse large FM deviations.
The HP T1400C can measure FM
deviations up to 44 GHz.

Upgrade your system fo include
speetral information

Fhe HP 71400C and 714010 are part
of the modular measurement system

(MMS). This system provides an easy
way to add additional capability to
vour lightwave signal analyzer Shown
here is the HP 709518 optical
spectrum analyzer module with the
TP 7140060 lightwave signal analyzer,
As a system, vou can concurrently
monitor the spectral and modulation
characteristics of the laser. Or you can
simultaneousty measure the Hnewidth
and sidemode suppression ratio onthe
same display

Extended calibration

The HP 71400C and 71401 come
standard with extended ealibration
that provides additional flatness
corrections for the analyzer.

Option 020 adds this extended
calibration to the HF 708108 modnle
bought separatety for use in an
existing HP 71210C or HP 711000
system.
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Lightwave Signal Analyzers

HP 71400C/71401C

Specifications

Specifications describe the instriment’s roarranied performanee sver bhe (%t 557 fenpervoture range, exoept where noted, Afl speciffoaiions apply afier the
instriment temperatary fas stabilized and after self-valibrotion rowtines huzve been. run, Characteristics provide information aboit non-rwarranted instru
rment porfurmance i the form of nominal values. Al cmplitude specifications are in opticed 4B unless noted otherwise.

WP 714000 HP 71401C
Wavelength range {chaacleristic) Standard Ot 850 Standard Opt 850
1200 to 1800 nm 756 10 B0 1200 to 1660 nm 750 to 878 am
Frequenty range 160 ¥Hz 10 22 GHz 100 kHz to 2.8 6H7

Avarage powey asccuracy (af 1300 and 1850 im
siandard, or at 830 rim for Opl. 8568}

Factory-calibrated: « 0.85 d8 £ 5.0 oW « conneptor variation!
User-calibraied:  0.05 dB =+ 5.0 nW + power mster accuraty (y extemal power meter)?

Modylated power
Ampiliyde aceuracy at 106 Mz 20°10 3670, x 1.0 ¢B

0°tp 557G, + 1.5d8

106 kHz to 2.8 Gty
2071030°C, « 1.0 dB
Getn 55°C, + 1.3 dB

Fraquensy :espanse relative to 100 BHz

291042 GHr
28%1030°0, £ 1.0 4B
4°w055°C, £ 3.0d8

200300, ¢ 10 dB
et 5570, 2 1.84B

100 kiHz to 2.9 6Hz
A 3076 » 1048
{*tn85°0, 2 1.3 4B

BF input frequency response’
100 kM2 10 2.9 GHz + 2.3 ¢8 (electrical} + 1.5 ¢B {elsctrical)
291022 GHz + 2.8 dB (elsotricad

Displayed average optical noise level {10+ RBI, 3 Hz VBIW) -

Ret. levei <-40 6Bm Standard Oot 850 Standard {nt 858

100 ¥kHz 16 1 Mz -§1 dBm -47 gfm -51 dBm -47 dBm
1 MiHz tn 10 MHz -B7 4Bm -53 dBm -57 dBm -53 dBm
H MHZ 10 100 MH? -62 gBm -58 dBm -62 dBm 58 4Bm
10 MEz 16 8 or 2.5 GH? -6 dBm -62 dBm -6 dBm B2 4Bm
Btp 16 GHz -G dBm G2 gBm
1549 22 GHz -6 ¢Bm -56 ¢Bm

Harmonic distortion 70 dB below fandamental with 770 df below fandarnental

(16 Mz 1o 22 or 2.9 BH2)

raadutated powsr <-30 G8m

with moduisted power <-30 dBm

Inpu} returr loss {with HUS-10/HP)

inlernat < 40 dB <44 g8
Tolal <3548 < 35 dB
Miaximues input power (wih 50 6B Atten } B
Average pawar +15 6Bm +15 dBm
Mogulated power +13 ¢4Bm +15 dBm
inpat contieetors Single-mads fiver connectors; Damond HMS- 10/HP FG/PC, 5T, DIN, Biconic

1 Gonnector iefiections and lsses vary with factors sech as cornector type, quality, cleanliness, temperatura, damage, wear,

7 ppplies to any wavelength with Average power readoyt sel 1o malch external valibrated optioal pawer meter. Does not incluge VSWR busgas,

3 Assumes sxtended system calibration (0oL 9263 Otherwise, use moduls sascifications for frequency respoase.
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Lightwave Section

The HP 708108 lightwave section is a
lightwave receiver module for the
HP 70800 modutar measurerment
gystern (MMS), Consisting of an
optical afienvator, broadband photo-
detector, microwave preamplifier,
and aptical power meter, the module
combines with an HP 70000 series
spectrum analyzer to create an

HP 71400 series lighbwave signs}
analyzer.

The lightwave section has a
wavelength range of 1200 to 16800 nm,
a detected modulation bandwidth of
1060 kHz to 22 GHy, and 2 bult-in

REF amplifier of 32 dB that provides
optical sensitivity of 60 dBmin a

10 Hz bandwidth. The medule also
features both optical and electrical
input capabikty.

As a slave modiite to the MMS loeal
oacillator, the HP TOB108 allows you
to access the functions of the electrical
spectren analvzer in an HP 71400
saries system.

Features

The HP 708108 lightwave section
adds a number of features to the

HP 71400C and 71401C lightwave
signal analyzers. These include
downdoadable programming
cupability, which allows the analyzer
to perform simple or complex tasks
and ealeulations without an external
controller, Downloadable programs
{DLEs) can be written or Joaded into
the analyzer,

Other features are a memory card
reader, which allows traces, states,
and DLPs to be read from or sfored
on ROM and RAM carde: an HPHIL
keyboard interface; sereen titles; mass
storage to an external disk; limit tines;
panning; and operation with non-
lightwave modules.

Measurement enhancements
ADLEP is provided with the HP TO81L0B
lightwave section for measuring the
RIN of lasers to -165 dB/Hz. The
program subtracts receiver shof noise
and thermal noise contribytions from
the total noise of the system.

HP 70810B

HPIOBI0B. Lightwive Seefior
A 1206 50T
oo SURTUS ovemon
ACT EHR

i :
s RP D ]
1 ORMT LGN TIK B
L 3

Fre vt a2

JEter BF INPLT BN,
H
H

The HP 768168 contributes several
other enhancements to the lightwave
signal analyzers. Measurement of
relative power is now mdependent
of the power-bar display. A linear
graphic dispiay has been added with
an optical mode in power units or an
electrical mode in power or voltage
units. Trace information can be
displayed in lightwave-electrical
unity, and optica] power metey
information can be displaved in
Hghiwave-optical units,

A user-power fixnction allows the
lightwave signal analyzer to be
referenced to another calibrated
optical-power standard. The
adivstraent range of the user power
fanction has beon extended from

+ 2 dB to £ 380 dB arpund the
factory ealibration point.
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Lightwave Section

Speacifications

The HP FORTOR fighfose setion I8 for wse with the HP 714000 anet TIHUFC Hghtweane sigral
anadyrers o the HP T12300 or 711000 sprotram analysers, It van be wsed o 0 stundalons aptical-
to-electrical comverter homsed in an BEP TO00TA moinframe.

Wavelength range {characteristic)

Stangard
1200t 1600 nm

Opt 850

7l to 80 nm

fraguency range

100 kM 10 22 GHz

Avarage power aZCUraty
iat 1300 and 1550 nm srandard;
B30 nem tor Optinn 856)

Factory-caiinrated: = 0.65 0B « 5.4 nW £ connector variation’
User-caitbrated {by external power meter) + 0.05 68 £ 5.0 nW
+ DOWET TBRIEN ACCuracy?

sesponsivity {(Charstierishc) Qiven for each instrumant aad accurle o + 20%

Neminai value 21 100 MHz Standard Ot 850
1200 VW B8 WIW

Koise eguivalent pawer (dBm/ /Hz | Standard 0ot 850

100 kHz o 1 MEz -B5 -5t

110 10 MUz -§1 A7

1048 100 #Hz -66 52

100 Mz o B GHz -0 -66

8 %o 16 GHz -68 -64
16102260 64 60
Fraguency respomse {ielative to 100 MHz)?

Correcied

100 kHz to 2.9 GHz + 2.0 ¢8 {slectrical}

2.91a22 GHz = 5.0 48 {slactrical}
{charatierisic oriested eSponse i< 75 0B elecirical, 10 RHr 10 22 85
Miazimnm input power Average Modiiated
[with: 30 48 allen} 415 dBm +1% dBrnt

Hammpinie distertion {outhut <- 10 dim

43 4B {eisctrical) Defow fundamantal

nphet returs 1088 {wiEn RS- 10HP:

inlernat <46 d8
. Jotal <3548
Eleptrical input flatnass, corrected {chemcteristich
Arnpiitude Error

100 kHzte & GH2
f1p 32 GHz
12 10 16 GiHz
1610 22 GHz

+ 1.4 4B {efecirival)
+ 1.8 4B {slectrical}
» 2.0 ¢B {elsctrical}
+ 2.2 68 elartrical)

Efsctrical sufpot return foss {charie: isfic}
108 kHz 16 § GHz
& 1o 12 GHz
12t 16 GHz
16 te 22 Gz

+ 12048 {slsuisizal)
= 10.5 ¢8 (slectrical)
+ 8.5 4B {elsctrical)
+ 7.5 4f {slactrical)

Bypass mode ingertion fess
106 kHz t0 & GHz
Bto 12 GHz
12 1 %6 GHz
16 10 22 GHz

+ 2.5 4B {plectrical)
% 3.7 6B (eletrical)
+ 4.9 dB (elctrical)
+ 5.2 48 {elecirical}

Inpyt connecliors

Single- moda Hher COMECInms:
;}iamomi MMS-16/HP, FC/PC, ST, DIN, Bieonit

© (onmegtor refietions and lesses vary with tactors such a6 connettor type. quality. vleanliness, temparature,

tamage, wear.

T Appling 10 A0y wavelengii with average power zeadol set to mieh axternal caliraied opicel power meter, Does

ot inckude VEWH ipuses.

3 Spaciticaliong aetveved by apphying modie resronsivity o traquency corrgetion tactoss stered in modulg

TERHTY.
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HP 70810B

Ordering Information

HP 71400C hightwave signal analyzer,
100 kHz to 22 GHz
Opt 001 add HP 11980A fiber-optic
interferometer
Opt 121 add distribution amplifiers
Opt 850 operate 758 Lo 870 nm
HP T1481C lightwave signal analyzer,
100 kHz t0 2.9 GHe
Opt 850 operate 750 to 870 nm
HP 708108 lightwave section, 160 kHz
to 92 GHz
Opt 620 sysiem adjustment and
cahbration
Opt 850 operate 750 to 870 nm
Firmware upgrades {required with
spectrum analyzer date codes of
SO 1008 or earlier]
Opt 098 systern LO famware
upgrade
Opt 098 system 1.0 firmware
upgrade
Connector interface options for all
meodels (choose one)
Opt §111 Diamond HMS 10
Opt 012 FC/PC
Opt 613 DIN 47256
Opt 614 5T
Opt 015 biconic

Additional interface conneefors
feompatible with HEP 71400C,
TI4G]1€, and 708108)

HP #1000AI Diamond HMS 10

HP $1600F1 FC/PC

HP 8160051 DIN 47256

HP 81000Vi 5T

HP §1600WI biconic

Recommended accessories

HP 11980A fiber-optic
interferometer

HP 708R0A Knewidth
measurement personality
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Fiber-Optic Interferometer

The HY 119804 is a Mach-Zohnder
interferometer of fixed delay.

sed with an HP 71400 series or

HP 83810R Hightwave signal analyzer,
it allows you to measure chirp and
frequency modalation (FM) on DFE
lasers. Traditional measurements of
laser linewidth on single-line lasers
can alse be made.

Together, the interferometer, light-
wave signal analyzer, and a gateable
R¥ source permit the display of a true
power spectrum of single-fregueney
lasers. This incluades the display of
mtensity modulation linewidih and
components of chirp caused by the
intensity modulation.

Orption 005 replaces the standard
.78 km of delay with 52 km to
measure laser Hnewidth down to
30 kHz,

HP 11980A

The HP RAR16R includes the HP 11982, cables and personality program, and
vartous RFE spectram analvzers,

Specifications

Gptica insertion loss
1300 nm < 8 dB
1550 nm < 848
Wavelergth range {characteristic)
125010 1600 nm
Belay time {chacteristicd
35us
25 us with Opt. 803
Bpticat connegtors

Single-mods fiber connectors: Diamond
HMS-T/MP, FC/PD, 5T, biconie, DIN

Ordering {nformation

H¥P 119B0A fiber-opiic interferometey
Opt 805 5 km of fiber (us delay)

Connector interface options
{choose onel
Opt 011 Diamond HMS-108
Opt N2 FCPC
Opt 113 DN 47256
Ompt 014 ST
Opt 015 biconic
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Optical Spectrum Analyzers

Exeellent sensitivity, dynamic
range, and wavelength accuracy

LED, Fabry-Perof or DFB laser
characterization

Stimulus response system for
optical components

Polarization dependent loss
versus wavelength

EDFA characterization with all
commaon optical test methods

The HP 714508, 714518, and 714528
are diffraction-grating based optical
spectrum analyzers {O5As) using a
unigue doubla-pass monochromator
design which offers the dynamic range
of a double monochromator and the
sensitivity of a single mopochromator,
All OBAs perform quick, precise
speciral measurements from 600 to
17600 nm. They offer critical measure-
ment capahilities needed in the
iaboratory and en the production floorn

1060

HP 714B0R, 714528

BE 714518

The HIE 714508, 714818, and 714528
provide unprecedented performance
with their ouistanding dynamie
range, sensitivity, high amplitude and
wavelength accuracy, and polanza-
tion insensitivity, These instruments
perform measurements quickly,
especially when high sensitivity is
required. Capable of sweeping 40 nm
in 50t ms with reduced dead time,

the anadyzers can save hours of
measurement time. In addition, the
HP 714508, 714518, and 714528 can
he left continually sweeping, you no
longer need b0 stop the sweep 1o save
weat and aveid costly repairs,

rm———E R A R ]

HP 71450B, 714518 and 71452B

Each analyzer consigts of a
mainframe, color display, optical
spectrum analyzer module, and a
special keypad for ease of use. As part
of the HP 70900 modular measure-
ment syséom, the HP 70850B, 709518
und 709528 optical spectrum unalyzer
modiles ean be added to an existing
MMS3 system.
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Optical Spectrum Analyzers

Small and ragged

Both analyzers are contained in a
single 9-inch high package. They
operate over the i 6° C 0 55°C
temperature range and are tested {0
rigorons Class BY environmental
specifications, meluding those for
vibration and shock. Now you can
safely transport the instrument into
the next rooin or across the country
wilh confidence.

Ease of use

All features of an electrieal spectrum
analyzer are available in these eptical
anatyzers. Electronic modification

of screen data allows immediate
wavelength-position or span adjust-
ment possible. Fully-variable spans,
wilh full control aver sweep speed,
sensitivity, and resclution, as wel}

as choice of manual or automatic
setlings, make measurernents easy.

D T

HP 714508, 714518 and 71452B
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Figure 1. Standard operating mode of the HP 714568 or T1452B
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Figure 2 BP 714518 in OSA mode

The HF optical spactrum analyzers
include automatic fealures. An
awlomeasure function quickly locates
the signal, zooms in, and centers the
display An aule-align featizre
auntomatically centors the lght on the
phetodicde for optimum amplilude
accuracy and removes the need for
fiber alignment on the menochroma-
tor putpul. The HP 714518 extends
the capabilities of the HP 714508 by
adding an optical transfer switch. Thig
swiich provides access to key poinis in
the spectrum analyzer block diagram,
The monochromator output allows the
input optieal signal to ba filtered by
the menochromator with ail resolution
bandwidths available. The output is
for use with other equipment in the
analysis of WDM systems, mode
partition note analysis, and time

resolved chirp. The photodeteclor
input allows & signal to hypass the
menochromator and be input directly
info Lhe photodetector, With the
display in zero span and a slow sweep
Lime, you can dynamically adjust a
laser for maximm power eulput

{see Figures 1 and 2).

The BY 714528 is the result of the
optical amplifier rescarch, develop
merl, and manufacturing indistries’
need for innovative measirement,
technigues and stringent perfor-
mance specifications. 1ts block
disgram is :dentical to the HP
714808, However, the HP 714528
contains enhanced optical components
for excellent accuracy in ¢haracteriz-
ing optical ampiifiers.
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Lightwave and Communications
Optical Spectrum Analyzers HP 71450B, 714518 and 71432B

Source measurements

The {3SAs include buikt-in programs
for advanced measurement on DFB
and Fabry-Perot lasers and LEDs.
The LED measurement identifies and
measures the speciral full-width hall-
maxitrum value, mean-wavelength
position, and peak-power density of
the LET} as shown in Figure 3.

The Fabry-Perot (8P} laser measurs-
ment function measures the spectral
full-width half-maximum or envelope
bandwidth, center wavelength, mode
spacing, and {otal power of the laser.
The Gaussian or Lorentzian curve fit
te your laser may also be displayed
{see Figure 4), The DFB lazer
meastrement fanction provides
center wavelengih, astomatic side-
mode suppression ratios, peak powar,
and stop-band characterization.

Figure 3. LED measurement

Adl analyzers also offer an optlonal
current source to bias your Hght
source. A sink or source eurrent up to
200 mA allows contintous or variable
duty-ratio current pulses. The source
can be set from the front panel or over
the HP-1B. You can also set the
maximum ctarrent limdt to aveid
acetdentally overdriving the laser
The eurrent source provides a
transient suppression and voliage
clamping to protect vour diode

under test,

Figure 4. FP measgrement

Figare 5. DFB measurement
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Optical Spectrum Analyzers

HP 71450B, 71451B and 714528

Stimulus response testing

The HP 714508 and 714518 optional
white Light source adds swept-
wavelength stimulus-response iest
capability to your optical spectrum
analyrer without inereasing rack or
bench space, The white light source
has a wavelength range of 900 to
1660 nm. The output spectrum is
filtered below 900 nm to prevent the
detection of light at half the
wavelength of interest. In addition,
the need to frequently change the high
intensily halopen lamp of vour white
light source has been eliminated.

The long bfetime design provides a
mean time between failures (MTHE)
of greater than 5000 hours. Devices
such as couplers, fibery, filfers, and
isolators can be characterized as a
function of wavelength with the
HP 714568, 714518 or 714528,
Responsividy as a fanction of
wavelength on photodetecters and
receivers can be quickly measured
with the P 714518 (see Figure 61.

Swept polarization dependent
loss testing

The polarization dependent loss kit
provides the capability te make swept-
polarization dependent loss measure-
ments on oplical-to-optical and
oplical-to-electrical components and.
devices, Combining the HP 714518
Q8A, white light souree, and swept
PBIL kit, provides a system that can
accurately measure FDL from 1258 to
1600 nm.

The swept PDL kit contains the semi-
rigid multimode fber, semi-rigid
multimode adapter, polarizer, 2-meter
single mode fiber with FO/PC connoee-
tors, and the HP 11896A polarization
state controlier Figure 7 shows the
swept PDL measurement setap.

CSA 'é!‘;g_mchromatar
gt i
‘ i Brble Pass

D wsite Light
: UL

HP 714508 with Option 802

Trariznpedance
Araptilips

Bisptay

Figure 6. Stimulus response measurement setup
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J— e 1 Teansiepedance
.
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: {}isp%a.y“ :
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e

Seni-Rigi
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Figure 7. Swept PDL measurement setup

The polarization dependent loss is
meagured by viewing the outpist
gpectrum of the device under test.
As the polarization stale controller iz
varied, the maximum and minimum
outpuis are measured and displayed.
'The difference of the maximum and
minirurn {races is the peak-to-peak
PDL. of Lhe device.

DWDM component testing

The DWEM component test kit
(Option G31) augments the

HP 714528 optical spectrum analyzer
by adding an HP $1986A polarization
controfier and an HP 834384 Erbium
ASE source with polarized light
{Option 009 Furthermore, it removas
all three EDFA test personalities
from the OSA. Together, these three
nslruments are Lhe core selup for
testing passive components versus
wavelength and polarization in the
1550 nm optical window.
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Optical Spectrum Analyzers HP 71450B, 71451B and 71452B
Specification HP EP HP
Summary 714508 714518 714528
Wavelength range 00 - 1760 B
Span range (conl. variahig) 0.2 run - fll Fange and 7870 Span
fhsolute aeenracy’ =1 pm

atter user calbration x 3.3 mn +3.3am + §.2 nEy
Hifferential acouracy for sepaaliony <20 nms + 1 am
Tusing tepeatability + 0,005 nm
Settabitity 0005 nm
Resobution bandwidth

FWHM {seieciabiefld 008,01.02.¢51,25 10
Resslution gecerany (bandwidthz 08 am, 1750 - 1600 ey

Defaclt agsuracy + 20 %

tising poise marker (factury calibraled) + 3%
Amplitude '

{isplay scaie §.01 - 26 di log, and linear
Absolute acearaey 1 -30 dBm. 1306 nm +0.5dB

Sczle Hoeky futomnie off; 10148 ={1.1 4B + 3.00dB

(amlorangs ga} + 1.2 dB 1 0.2dB = 0.07 (B

Flalness’
TF 1790 nm - 1330 nm 026 ¢8 =025 48 +0.25 4B
3 1530 nm - 1870 nm =025 gB & 0.25 ¢B +02d8
1250 mm- 1500 nm 148 £1dB » 148
Potarlzation dependence?

1308 - 1326 nma’ + 31548 + 0508 + (125 dB

1542 - 1552 am’ 0548 %05dB +005dB
Senshtivity

600 - 750 s {secend onder anly} -B0 dBm

158 - 968 am (second seden) -75 4Bm

158-800 nm {{iist ordar) 70 4Bm

600-14H nm <75 dBm

1100 - 1663 nm -0 dBm

1606 - 1700 pm -84 4Bm
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Optical Spectrum Analyzers HP 714508, 71451B and 71452B
Specification KP KF HP
Swummary 714508 714518 714528
Synamlc range -5 dB at Omtion 122
in &1 R rsoiution? § =+ nm 8.2 nm rasolution
600 - 1700 am" -55 dB at -58 dB at
z+08mm ==+{088mm
1250 - 1684 nm G5 dB at
22 100w
1250 - 1600 am, FHdBa £0hnm 2 1nm & 5nm
eitop mode ond
Pulse response
=2 gz after riging edged + 0248 +0 248 e
210 5 after faling edge, + (.2 dB +{.2 4BS +0.2dB

extinglion > 27 4B
Signal-to-noise measurement

oW + 06348 + .63 dB £ 015 dB

Puigse mode + .68 B + 068 dB =020 8
Input power

< (.05 4B compression feved > +10 dBm

{wilhin seiected resodition:

Baximurm safe nput leval + 20 dBm per S nm,

+ 30 4Bm total

Inpert return loss?

With 97125 ym fiber > 3548

With 58/125 pm fibgr 28 dB 2808 A

With 6257125 um fibers 2608 26 dB N4
Sweep timed

Max. sweep rafe 46 am /B0 ms
Sweep cycle ime

50 am span {auto zoro offp <188 ms

Ful span <ts

Additional Specifications for the HP 714518
Monochromater oulpst fini 525 un tbes)
insertion koss (850/1300/4550 nm, fst oucder) < 18dB/< 7 dB/< 16 dB
Polarizalion dependence in the rangs 1256 - 1500 nm? = 05 4B
Resolalion aceuracy in 1he range 1250 - 1600 nm3 +20%
Frotedatecior Inpat (rowsr matar midde)

Absphute accuracy at -30 dBm, 1308 nmt + 335 4R

Seasitiviy°® -9 dBm {1250 - 16060 nm),
-85 dBm {H00-1700 nm)

1 dB coirprassion lgved >+ 7 4Bm

Maximur: sate input power + 20 dBm

Fiatness far <2 dBm inpuf i + 6.4 dB {1250 - 1600 nm}
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Optical Spectrum Analyzers HP 71450B, 71451B and 714528
Opt, 002 Built-in White Light Source Measurement Summary
Light seurce output Measurement Hp H? | WP
Wavaiength OG0 - 1700 nm {fiteret helow 850 pm) T145BB | 714518 g T1452B
Spectrat power density . OfE and E/6 Devices
balo 9/125 pm tider S a0 e, e P speciun. | 909 qoos | oood
ints 50/124 am fiders 10 nWinm ot dere g o e
Inte 62.5/125 W fibers 25 niinm Y gued | geed 4 9
Stabiitty aver 10 minutas® 1 (.02 dB : "
Lamp tetimes _E.uﬂean Tirme Betwean Failurg > 5000 His, 2 iﬁ?ﬁi?ér?zi%an go0d good ol
Stimuius Response System Specification = Betector -~ v A
Passive optical-to-optical deviess (with HP J1450/518) rasponsivity mgaded
Measurement range DWDM Passive Components
1250 - 1600 nm and §/125 pm fer 0 tp 33 4B in 10 nm ABW (38 dB tvp) 1 Insertion oss qaod qood quod
11}0? - JG68 L and 50/123 or 62.5/12% pm fiker { to 40 dB (10 nm RBW) P —— i ——— Gond
Dynamic range- dependent Joss ragaded (Opt
1258 - 160D am and 97125 pm liber 38 g8 {with 1 nm RBW) oA
1090 - 1500 nm: and 50/125 or 62.5/126 pm fiber 36 0B (10 nem REW) o ~1 Folarization mode|  good geed qnud
Measurement acCuracy dispersion
1258 - 1600 nm and 97125 pm Hber £ 0.1 dB {paninding cornector repRaiabifity!  gpdicat Ampliisrs
H0 - 1500 nm and 504125 or B2 5/125 ym fiber » 0.2 4B (Behating tonnerio: repsaiability}  Gutput spocirom qucd o r—
Dptical-to-glectrical devices {with HF 114518 anly) : mandes
Minimum responsivily® 0.01 AW 1 Gain and noise . . B
Aaeuragﬁ = (.8 B (muclading sonnectsr repeatabiiitys figle mpndad
Opt. 003 Swept PDL Kit with HP 714518 caly) =¥ Noise gain profile . . m—
Aeeweacy (1250 - 16060 am} menigt
Bpticat-to-aplical devices {sernal photodelaota: ) + §1/-005 48 1 Moise gain pEak . . Loy
Optiealdg-piectricat gevicess + 00750025 ¢B mended
Palarization extinglion measuremen range® {to 30 4B Wavstength Glvision Multiplexiag Systems
Hotas o Ot gpectrum | Goed gl HLOM
T AHer user calibration, with apelied input tibar 8125 ym. wmisnded )
2 for rasolutions = 0.2 pm, 1 Non-finear effests | good gont recintt
3 ror resofutions = 0.5 nem. mended
4 Camgulatet {1.15 x BSSY from polarization seesitivity, scale fidelity, resclution bandwidth. aceuracy, and Supporied Fibey rp to 625/ to B257 | #1725 um
puise esponse (i pulse moge}, Type 125 15m 12510
5 Chaacteristic.
6 Exgluding mulbipl ordar grating respense. “With reducer sccuracy onky
¥ Depends on the quakity of the attached conngeioe.
8 20-30 L.
g

Assimes polarization rondroller achisves ak desiied $tates ot polarizstion. Speckication dppies for
devices with iess than 5 dB lnss,
# Resehtion of 10 am is avadzhie in fiist order only.
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Lightwave and Communications
Optical Spectrum Analyzers

Ordering Information

B eEEEEEE———

HP 714508, 71451B and 71452B

Accessories

HP 714808 optical spectrum analyzer:
Opt 001 programmable current source
Opt 002 built-in white Light souree
Opt 081 EDFA tesl personalisy
Opt 052 EDFA time-demain test personality
Opt 053 EDFA noise-gain profile measurement personality
Opt 1CM rack mount kit
HP 714518 optical spectram analyzer:
Opt 001 programmable current source
Opt 002 built-in white light source
Opt 003 swept PDL kit
Opt 051 EDFA test personality
Opt 652 EDFA time-dorain test personality
Opt 083 EDFA noise-gain profile measurement personality
Opt 1CM rack mount kil

HP 71452B optical spectrum analyzer | (includes Opt 051 EDFA
interpolation test personality, Opt 052 EDFA time-domain test
personality, and Opt 053 EDFA noise-gain profile measurement
personelity)

Opt 603 programmable current source
Opt 002 built-in white light source
Opt 1CM rack mount kit

Opt 081 DWDM caraponent test kit

HP 709561 optical spectrum analyzer module
Opt 601 programmable current source
Opt 602 built-in white liglt source
Opt 651 EDFA test personality
Opt 652 EDFA time-demain test personality
Opt 058 EDFA noise-gain profile measurement personality

HEP 709518 oplical spectrum analyzer modale
Opt 001 programmable curvent source
Opt 602 built-in white light source
Opt 603 swept PDL kit
Opt 051 EDFA test personality
Opt 052 EDPA time-domain test personality
Opt 083 EDFA noise-gain profile measurerment personalily

HEP 708528 optical spectrum analyzer!

{includes Opt 051 EDFA interpolation test personclity Opt 652 EDFA
time-donin test persenality, and Opt 053 EDFA noise-gain profile
megsurement persanality)

Opt 661 programmable carrent source
Qpt 002 built-in white light seurce

HP* 70953A time-domain extinction apgrade

(For the HP 714504, T1451A (HP 709504, T0951A) only. After ordering
the HP 709534, the customer will receive packing material and
instructions on how to return the HP 708504, 709514 modide to the
factory where the upgrade will be done.)

1 FE/PE sonpecear interface (HP FH00F) ks standard on each madal,

interface connectors

HP 81000AT Diamond HMS-10

HP 81000F1 ¥C/TC

HP 81000GT D4

HP 81000K1 5C

P 81006081 DIN 47256

HP 81000VIST

HP 8:000WT biconic

HP BLOGOFB FC/PC baye fiber adapter

HP 85680-60093 BNC-10-SMB cable

The time-donain test personality requires
one gnd the notse-gein proftle measnre-
ment personality requires bwo trigger
eahles.
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Lightwave and Communications
Jitter Analyzer System HP 71501C

Jitter transfer, tolerance,
generation

50 Mb/s to >i2 Gbis

Test clock-recovery chips to
complete systems

The HP 11501 jitter analyzer system
provides advanced analysis of high-
speed digital communication wave-
forms and the components which
generate them. The HP 71501C can
be configared as a powertisd jitler ana-
Iyzer when used with an HP 73603B
3 Gb/s BERT or the HP 71612A
12 Gl/'s BERT. The HP 715010 is
frequency agile, performing an exten-
sive range of fitter tests from as fow as
50 Mb/s to as high ae 12 Gb/sor any
rate between. Antomatic tests include
SDH/SONET compliance for:

» Jitter transfer

+ Jitter tolerance

*» Jitter generation/output jitter

{lse standard jitter test templates for
155 Mbis, 622 Mbrs, 2488 Miys, and
9952 Mb/s testing, or create your own
custom templates to define the jitter
magnitudes and frequencies as well as
the data rate.

Tl i

The HP 71501C ean perform jitter
measurements on devices where the

mput and cutput rates are different, Ktier Anatyzer
such 8s a multiplexer or demulti- g System
plexer I¥agnestic measurements can HEP 7 IS0

also be made to display the demodu-
lated jitter spectrurs and waveform.
Thus the HE 71501 is a powerful
jitter analysis system for a broad
range of devices from the semicon-
ductor chip level all the way to a
funclioning communications system,

G Hardpes [l

Figure 1. BP 71501C configured in the jitter analysis system
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Lightwave and Communications
Jitter Analyzer System

Jitter transfer L0 B a0 AT S U

The HF 71501C performs avtomatic frite: Trpegfer Bloy - - (E
eompliance or custom tests of jitter :
transfer. The HP T1501C controls the
HF 33258 signal generator (jitter
maodulation seuree), HP clock source’,
and HE pattern generator to produce Y
& data waveform with the spocifie '
input jitter levels and frequeney
ranges sei by the standard or user-
defined test. The HP 7T1561C then
simuitaneonslty measures both the gy %.L.ulz%&;..u}%%,l,z%.f_i_li%{.lbg o
input and output ftter lovels to the Fadutaton Fregency H

device under test (IYUT) to determine 8
the jitter transfer funciion. Input cim
rates and output rates need not be
identical.

ey

TEE

el
a
L

TR i F o e

Figure 2. Jitter transfer measurement of a clock
recovery circuil operating at 2.488 Ghit/s is
Jitter tolerance mensured to the G958 standard,

Jitter tolerance measurements ave

made in a similar methed as the fitter  $ELILN:1E 3L 2v, thss

transfer measurement. Withthe 1 g :
HP 71501C as the sysiem controller, E “
the required jitter input signal is sent i o
to the PAIT. Standard or user-defined t -
Atter inputs are wsed, The P BER . o "&
detactor is monitored to determine the
ocenrrence of errored bifs. The fest
can be configured te verify perfor
raance at pre-defined jitter levels, or it
can be put into a search mede to deter-
mine the maximum jitter levels and
frequencies that the DUT ean tolerate.

L
a
PR

s

= Ly
— \“(X R
. -

XY
MRS

SlHw LS

an

Heep ¢

fﬂugﬁ.idilﬂg@.l..éﬁ%ﬁiﬂ%.é%@t‘E' i f“ﬂm'

Hoduatran Froqueney (Hrk
Nin g #
A specific set of slook sources are compatinle with
e HP TTHIN0 systery HP 703114 Option HAg, v et e et e resroom |
HP GAYS2AHP TO340A, and HP 837328, {haice -
of ‘f‘é"g‘t?"“m f?e?em? ”fédf;&tfa;ﬂ; ?;f;lj“frfgf Figure 3. Jitter tolerance test shows compliance
: 1 requirsmenis. ] .
mgr;tim;am{ ?Srt'nef En?o?mafiuri. as welk as margin kevels.

THRE

HP 71501C
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Lightwave and Communications
Jitter Analyzer System HP 71501C

Jitter ontput and generation & ]
The HP 71501C will measure both
jitter outpit and jitter generation as
defined by the (.958 standard. Both
EMS and peak-to-peak measurements
are made. Measurement bandwidths
are automatically set Lo the require.

ments of the standards. For castom Tiies Butput Hee

tests, handwidths can be set by j

the user. Gutafi Frequeney (Hei o« SROE

Diagnostic measurements e

Not only can the HP 71801C test Sueodd lrpamency thad = 1.0

for compliance to itter test standazds, i, JSE-$H YL phoph

i also has the ability to perform 8. IHEBE 1 e GLOKT

diagnostic measurements to aid in
understanding and solving jitter Figure 4. Jitter output measurement. Both
related probiems. Both the frequency peak-to-peak and RMS levels are determined.
gpectrum and time-domain waveform
of the iittered clock signal can be
viewed. The spectrum amd waveform
of the jitter signal, extracted from the
jittered clock, can also be automati-
cally recovered and displayed.

2

- . - T Merive:

Fipiongaa, 114G LT | ER = it
N S P

i

H H pedabn:
.............. H . I . i
i *
lante i "’Y“'? ki "‘E‘f’\fv

! ®
S L s ML

#

el ing

Eye-diagram analysis il SR S R : ; "
\ Vo F N h) ..._.,J:I‘I.ESU%E

‘Phe HP 71501C can also be configured % YERYERY RV RV

e

as an eye-diagram analyzer. Loading - LI T e
the eye-diagram analyzer software ' - i
personality, the HP 71501C ean
perform many of the functions
available in a high-speed sampling Figure 5. Freguency spectrum and waveform
oscilloscope. In addition to conven- of a demodulated jitter signal are displayed.
tional oscitloscope functions, the

HP 715010 can generate continuous O IR

traces uging HP Eyeline mode. Fehw ML
This allows viewing of pattern ' ;
dependencies in high-speed frans- kel .
mitters. Also, internal filtening can SN
be performed to significantly reduce
broadband noise without reducing oo i
measurement bandwidth. Data e ?3;“
sequences that fead to eye mask s Lo
viclations can be captured and @”f{" S
displayed using eyeline mode. The bte ||
HP 715010 alse can process data with Tt

I i
33 saidty

HLEE
Lo %

!
!
i

A

user-defined software filters showing 15 %! e
the effect of the filter on the shape of
the eye without having to build and Figure 6. Individual traces can be viewed asing

connect the actual hardware filter. HP Eyeline mode.
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Lightwave and Communications

Jitter Analyzer System
Specifications Inpet channels
Specifications describe the instrument’s Jperating Input range <320 mV

wgtrreerited performanece over the 0° Cto
+53 " C temperuture range unless other
wise stoted. Pypioal values deseribe
expected but non-warranted performance.

Jiftor analyzer measurement

chararisristics
Bit rate A0 Mbitfs - 17 Ghit's
Jtter Freguency Bange  10H - 20 MEz
Amplifode fevel accuracy : 2%
Jitier transfer measure- +0.05dB
ment acoaracy
Infrinsic [itter
Moasurement range  0.085 1 - 0.5 U1
e, 9 L phe Dk
Measuremenl acturaty +10% + 3.005 Ul rms
Higk-pass frequsncy 100 Hz - 1 MMz
rangh

Note: The data rale ronge, as well g the fitter
megnifudes and bandwidik that can be pro-
duted by the measwrement system, are ¢ funfe
tinn of the clock source used (o drive the HF
patiern generator, Four sourves are supported
bv the HP 715010 including the HP 703114
aption HO8, HP 703404, Hi* 837524, and

HE B37328. Choice of u soreree dependa upan
the date rates and jitter barndwidihs to be
tested, Thpica! performance iy aa follows:

{incleding de afisel)

Maximem safe inpot voltage = 2V pk-pk
without damage

CALITION: INPUTS ARE DO COUPLED

Kumber of input shannels 2

Inpul connectors 2.4 mm {male}
Note: Ineludes 2 adapters (2.4 mm (i te 3.5 mm ffy

Nominai Input impedance 56 phing
Programmable 4t cffcet + 320 mY
Herizonial specifications

Time scale range {:ll ssale 5 19 davisioas)
4 paidivto 100 sidiv
Delta Hme measure-  the greater of:

mant a5EHracy < Hnespan/ # of trace
points; or 1 ps

Time delay Eye mode {clock fre-
quencies > 10 MH2:
- {timespan/Z} 1o
+ {1300 x thmespany
£ye Hine ané patiern modes
Paltem froquensy > 10 MHz -{timespan/?}
t0 +{100D x timespan}
Pattern frequeney < 10 MHz & 2 pattern
tengths

Time delay between <1008
channels {incoerscied)

Seuroe  Datarales  Jitter  Peak ]ﬂ?ﬂf Nate: Time delay between ehannels jup fo 25% of
range  maanitude . ocoantis corectatie i software.
HP 7031IR 100MB/S 10Hzto  33Ulal  Tigper specificabons
Dpt HO8  to3Gbis 20Miiz  25Gbs 99 d . .
Trigger seasltivity 55 mV pic ok {typical)
SUlat o an Gz
155 Mbfs Jiﬁ . ! 26 ne fim
HP 837528/ 50Mb/s 500 Hzte 16U ¢ <EOPT IS
BITIB to12GhAs 10 MMz
HP 702405 1 Gbfs i Hrie I3
012 G5 5 MHz

Eye-diagram analysis specineations
¥erticat Speclficallons
Bandwitith (-3 65}

Exiented BW ot 20 GHz
Extended BW an 40 Gl
Moaseremenl level 1 % of plepk signal
RESUTACY tevel 2 B8V £ 5°0
from Gal
Noise Floor (@1 GHa <44 mVems

e T —

HP 71501C

Ordering Information

HP 71503C jitter analyzer system
[neludes: HP 700044 color display and
neginframe, HP microweve transition
analyzer module, HP 33258 function
generator (fitter sowree), HP* R37524
clock source, fitter analysis personal-
ity, eye-diagram enalysis personclity,
adapter and cuble accessories, 155,
622, 2488, and 8953 Mb/s bandpass
filters, and user manual sels for the
HP 715G1C, HP 708204, and
HP 70004A.
Opt 001 delete HP 83752A clock
golree
Opt 603 delete HP 33258 generator
{jittar zoures}
Opt 004 delete hardware
bandpass filters
Opt 0035 add eve-diagrarm analysis
software
Opt 200 delete HI* T0004A color
display and mainframe
Opt 201 replace HP 70004A display
with HP 70001 A mainframe
Note: The HP 715010 is incompatible
twith the HF T0205A monochrome
display
Opt 810 adds rackmount slide kit
Opt 908 adds rack flange kit {for
instrizments witheut handles)
Opt 910 adds extra set of ueer
manuals
Opt 913 adds rack flange kit (for
instrument with handles}
Opt 915 udds service manuals

111



Lightwave and Communications

Gigabit Error Performance Analyzers
and Pattern Generators

User-programmable patternse
with screen-based editor

Hitless switching between
five programmed patterns

Trigger anywhere in pattern

Automatie setting of elockidata
phase and data decision threshold

Fast transition ttmes, Iow jitter
Full jitter analysis capability
Advanced eye-diggram analysis

Burst mode capability for fiber
loop testing

4 sub-rate ouiputs for WDM testing

Location of specific errored bits

112

HP 71603B, 716048,
71612A Series, 71501C

HP 716038 8 Gh/s error
performance analyzer

The FIP 718038 ervor performance
analyzer consicts of 8 patlermn
generator, a synthesized clock source,
and error detection modules
configared in the modular measure-
ment systetn. The HP 716038 covers
the range of 100 Mb/s to 3 Gb's and
features automatic clock and data
alignment for rapid setup of the error
detector. [§ measures waveforms
bhadly disterted by nioise, jitter,

phase adjustment, and inter-symbel
interference caused by the high-
resoiution setting of decision
threshold.

Applications include component
testing--(GaAs and high speed silicon
components,; optical components—
and medule and systern testing—
SONET and SDH: broadband videa
and ATM: submarine cable; high
gpeed LAN and computer peripheral
communicalion,

Speciﬁcations {typical)

Bit rate 150 Mb/s 16 3 Bbfs

Rise Hime < 8 b3

[26¥% o 80%)

Batterns 27110 2°%-1; user patlens
to 4 Mb

Data and data DesVie2Vo-p

ptpils amplitude; +1 Vio
-3 75V range

Pata input <BimvV@256his

sensitivity

Becision tweshaid +1 V10 -3 Y, resolution

voitage 1my
Slogk/data delay 1 nis: resolution 1 05
Measuprements Error count, ratio, arrored

infervals; G.821 anaiysis;
aye width and height




Lightwave and Communications

Gigabit Error Performance Analyzers
and Pattern Generators

HP 7161 2A Series
12 Gib/s testers

The HP T1B12A series of 12 (Obfs
testers includes an error performance
anulyzer, a patlern generator, and an
grror detector. These instruments
have functionality similar to that of
the 3 Gb/s series. User pattern length
has been increased to # Mb, and error
location analysis has been added.

The HP 71612A Option LHHF

error performance analyzer and
Option UHG pattern generator

have four subrate pattern outputs

at ene guarter of the cutput rate,

Applications incinde the simulation of
SONET and 8DH frames at the
STM-64/3TS-192 transmission rate
and margin testing up to 12 Gb/s, all
made possible by the increased speed
and pattern size of {his series. A burst
mode feature allows fiber eptie loop
tests, and error location analysis
aflows identification of pattern-depen-
dent ervors for user-defined patterns.

Speciﬁcatiq_ns {typical)

Bit rate 1t 12 Gb/s {optionat
100 Mb/s 1o 12 Gb/R)
Patterns Sarme as HP 716038; user
patterns extended 1o § Mb
Yransition times < 30 ps
{10% to0 9%}
Jitter < 23 ps p-p
Data and data 0.5 ¥ 10 2V p-p ampitude;
ouipits +Lhvie 3.0V range
Data input <100 mV @ 10 Gh/s
sensitivity
fiecision thresh-  +1 V1o -3V, resolution 1 my
old voitage
Clock/data detay -+ 1 ns un to 500 MHz
1 claek period 500 MHz
t 12 GHz
Measuraments  Error count, ratio, errored

niervals; 8.821 analysis;
eye widih and height
optional error fotation
analysis

HP 71603B and 71612A
advanced eye-diagram
analysis

Fhe HP 716038 and 71612A error
performance analyzers can be used
with the HP 834804 digital communi-
eations analyzer to create unigque
analysis tools for eve diagrams. You
¢an use the HP Eveline mode to reveal
the patiern sequence causing mask
violations and to remove noise from
eye diagrams. You can also construct.
eve diagrams from continucus fraces
t show pattern-dependent effects,

HP 71501 jitter analysis
gystem

You can get full jitter analysis
capability with either the HP 716038
or T1612A by adding the HP 71501C,
Measurements include jitter tranafer,
Hitter tolerance, and jitter generation
over the fufl data rate range of the
error performance analyzer,

You can use the jitter analysis gystemn
to make standards-based SDH and
BONET measurements, In addition,
you can create custom templates for
testing at other data rates, inchuding
fiber channel. Multiplexers and de-
multiplexers with differing input and
aitpnt rates are easily characterized.
For diagnostic tests, the system can be
used as a calibrated jitter source,

Ordering Information

HP 716038 error performance
analyzer
HP 716038 pattern generstor

HP 7161 2A Option UHF error
performance analyzer

HP 71612A Ogtion UHG paitern
detector

HY T161.2A Option LTHH ervor
detactor

HP 71501 C jitter analysis system

HP 83480A digilal communications
analyzer

HP 716038, 716048,
71612A Series, 71501C

Measuremernt and functional
test software

Auntomaiic eve.diagram and
Q-factor measarement

The new HP E4543A is PC software
that automates comonly used
measurements made by the

HP 71612A 12 Gb/s error performance
analyzer, The software makes it easier
to characterize the eve diagram in
optical line systems, 4 process which
can be very time consuming and prone
to errar, The HP £45434A controls the
acitisition of measurement dats via
the HP-IB, and it directly interprets
and displays the resitlis as eye
contours and Q-factor measurements
that can be used fo estimate very low
background error rate on lightwave
systems,

Ordering information
HP E4543A PC software

Simplified testing of STM-64/
0OC.192 tightwave systems

The new HP E4544A functional test
software makes if ensier to generaie
and control structured SONET and
SDH systems up to 9953.28 Mbys.
The software controls the HP 71612A
12 Gb/a error performance analyzer
from a PC via the HP-IB and allows
you to consiruct SONET or SDH
frames and load them inle the pattern
memory of the analyzer. You can edit
frumes £ inject ¢pecifie parity error
and alarm conditions for qualifying
and probing the response of STM-64
or OC-182 network elements under
test.

Ordering information
HP E4544A functional test. saftware

113



W

Putting It All In Place

114

Section Contents

115

System Integration

115
116
117
122

124

Resourees and Tools
Tustom Switch Matrix

Attenuator/Switch Driver

Interfaee Modules

Custom Engineering

124
124
130
133

Hewlelt-Packard
Tern Engineering
Hamilton Software
Symix




System Integration

Resources and Tools

Easily Integrate Your System

Combine
available
modules

Choose from
50 off-the-shelf
modules PLUS

displays and

mainframes.

l EI> Integrate

Add switching
capability?

Add a custom
module?

Need engineering
resourees?

Complete
solution

Standard switch
products and user-
specified switch
configurations

are available
from HP,

Module design
products allow

casy entry
into MMS.

MMS design
experience is
available from
HP and others.
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System Integration
Custom Switch Matrix

.,
o]
e} Q
o (S
9 o O
o

Custom interface solutions

Once yon've chosen ysur test platform
and controller, ordered your test
equipment, and determined what
tests need 16 be run in order to
characterize your device under test—
don't waste valuable time trying to
figmre out how 1o hook together ail
this gear withoui compromising your
test ohjectives. 1P can help solve your
interconnect problems by designing a
engtom inferface module for your
awtomated test set. This custom
module will tie all youy gowrces and
test equipment be your device under
test while providing real-fime
feadback on system status,

More than swiiches

Whether your test platform is based
on MMS, VXI, or System IL, HP ean
design and fabricate an interface
module composed of switches,
attenuators, amplifiers, couplers, ar
any other required RF or microwave

116

functienal building blocks. The
module can be made to route,
condition, defect, samyple, and
indicate the signal flow of your
automated test sysiem.

Using only the highest quality
components, HE offers custom
solutions that are backed by our
reputation for reliability and by
our wortdwide customer support
network.

¥ree up yoitr engineers

More importantly, since IF has
resources dedicated solely to solving
your interfnce problems, the cost of
an HP interface solution is often more
atraciive than that of dedicating yvour
engineers to this task. And HP
provides full documentation with
every interface medule.

In addition to customn solutions,
HP has also developed & family of

Your
Switch
Matrix

standard MMS interface moduies
and switch/sitenuator drivers.

These are described i the
Instruments section under the
headings HP 70611A, T0612A/C,
and 70613A/C. For smaller ATE
applications in MMS, these modules
can provide an off-the-shelf solution
1o the problem of routing several test
channels to a gingle piece of test,
equiptent or one souree to several
test port locations.

For more complex problems,
please contact your loeal HP
sales representative to fill out 2
MATRIX ORDERING FORM.

Additional Information
Color Brochure
Why Buy a Switch Malrix from
Hewleti- Packard
part no. HH66-GI20E



System Integration

Attenuator/Switch Driver

Capable of driving 248 devices
HP.IB/MSIB compatible

I-slot wide MMS module

The HP 706114 is a I-alof MMS
meodule eapable of congrolling 51
electrornechanical switches or attenu-
ator switch sections. With additional
driver cards, it can control a total of
up to 248 devices. The basic design of
the module ig showr in Figure 1. The
standard HY TO611A provides a
manual interface threugh the MSIR
{Modular System Interface Bus) or
through the CPU interface card to
the HPIB,

Option 001 adds an output driver eard
(F1P 84940A} that is capable of gener-
ating up to 31 individual 200 mA, 24 V
de current pulses. Those low imped:
ance output pulses ean be adiusted for
puisge width in order to minimize
switching speed,

HP 70611A

s

A%

Used with the appropriate HP 8760
series switches or HP 8490 series
attenuators, the HP 7061 1A can sense
switch states and relay this informa-
tion back to the bus. The attenuator/
switch driver can remotely control an
additional 217 electromechanical
switches or attennator swilch
seftings for a total of 248. This total
drive capacity is realized through the
use of additional eutput driver eards
installed 11 either a custom rack-
mounted unit or a custom MMS
interface module. See Figure 2.

(For more information on the eustom
MMS interface module, refer to
Bystem Configuration Resources and
Tools in this catalog.)

Switching speed

The switching speed of the HP 708114
15 determined by (a3 the pulse width
selectad for the outpnt signals and

(b} whether sensing is enabled or
disabled, Enabling the sensing imple-
ments a bult-in delay that allows the
switches 10 settle prior to reading of
their sense lines. The HP TOB811A
transmits cutpul signals in graips of
four. As a result, the total switching
speed depends on the mamber of
switches to be controtled and whether
sensing has been implemented.

Pefinlt settings of 30 ms switching
speed and the 20 ms sensing delay
aceommeodate HP's large offering of
switches and attenuators, Total
switching apeed 18 0.4 s for 31
switches with sensing enabled,
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System Integration
Attenuator/Switch Driver HP 70611A

Programming highlights :

* The HP 70611Ais : 44 Ve,
compatible with the ' 200 mh
standard commands ; - | l
for programmable CPU : DRIVER -

1 . e 3 - i -
instraments (SCPI, o :
FLrum praBw T ! TTL to LOWY .

* You can program & power-up ' _

L m - - IMPEDANCE .
switch state into the mracel .t PULSE .
HP T0611A to provide M5B T

interface + -
a2 known startup : e
configuration in case ! P——
of power loss, ;
. E

» (utput pulse widths :
are programmable from
Bte 1275 ms. Figure 1. HF 70611 A block diagram

+ Switch sensing delays
are programmable from ePuy .

5 to 1275 ms. | — Drivoc Card
-
* You ean determine current  p prn — BMicrowava o
. i | —— BF Interfnce Box
open and closed switch H I
states by querying the | s owvave !
medule. i }
g
HE 195114 Opt 003
Briver Card Brriver Card Driver Lard
CPY HP 84940A HP 549404 HP B4940A
: ! i : !
H H 1 i i
" [ ana—
| ; ! I 1 | :
= B = KES KL | =
i ] f i i f i
L L (T b e
1P 7561 1A
Upto } additional cards; 31 devices per cand

Figure 2. HP Y0611A controlier options
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System Integration
Attenuator/Switch Driver

HP 70611A manual interface

The mancal interface of the

HP 708114 is implemented through
any MMBE display. The PATH
command sllows you Lo define a qet
of switches and their states for incor.
poration inte a custom menu. This
set of switches can be configured with
sensing enabled or disabled and with
pulse widlh chosen. Once defined, the
set of switches can be labeled alpha-
numerically, saved, and recalled onto
the custom menu. An HP 700044
display lhisirating the status of an
cutput driver card is shown in Table 1,

Once you have defined o set of
switches (paths) and their states, vou
can group these paths {ogether o
make a two-level menu. This menu
fieature gives you quicker access to
desired paths by eliminating the need
to scroll Lhrough all defined paths to
find the one you want. A typical user-
generated menu appears in Table 2.

Autoselect

Switeh states can be changed ingtanta.
neously using the autoselect command.
When you have designaled a previ-
ously defined switch stale with
autoselect, shnply serolling lo that
laheled merm ilem will cause the

HP 70611A to transmit the signals
required fo implement that staie.

This feature is partieularly useful
when you need Lo monitor and
compare system respaonse to varions
state configurations in a rapid-
responise mode; for example, when
you are scrolling through attenuator
power leve] seltings.

HP 70611A

Tare ;@ Shaw
dreup ot OO | 81| 02 | D33 08 185 |08 107 08 18 | o0 18 113 | 54 [ 14 | 13 | tnused
T 3N7 18 [ 1% 120028 P22 [ 2324 || AT (M| @il
2 DiEy0Y o203 0405 06|67 |06 |08 | 161198213114 15
Faih LRI IRt I N R A N P P I I I I By O B I O B B B e
A GO |08 [ 02 FOF (0G4 |66 (06 | OF P OB D9 P01 12 ) |14 |13
W8 |1 |Gt asi sy |l
4 Of |01 [ G2 |65 (050050607 [ 0B FOT 16|11 [ 12 |13 345 &5
Dhargat V6 | 1F LR eR 20 21 127 28 | 34 (25 |26 2V {28 | 7930 gt Dalay
& GO | 0% : &2 103 0 04 | 08 08 [ 07 | 08 |08 |10t it i3 taf s
LWL LN L0 | M || el ez anfa
B fhbhraor o203 o0d|es |06 |Griomiab i izt |4
Lontig HE T 13- 19 [ 26 ;21 122 [ 23 P24 P RS P2 | 7 | M| 28 ap | A1 | widh
7 05 [t B?- Ga |44 05206 (07 [0 [ 02 P [ 17 [ 12 [13¢ 44 5
(6 17 6 ]en |20 | 2v o0 ln |24 |26 | 051 ar |26 | 28150} 3¢
Misc P8 |00 |8 [z i0 (04 05 06107 |08 | €8 | 101 4tz )13 1445
3017 48 i o |2 2310425 |26 Loz io8 |28 | a0 | 80
INVERSE.Cpen RURSAL-Diosed -
Tusrmt knah 2o sebert & swdch 2 enter channet number
tlam T ioe newdt pantd o £ far previeus card
Curren: switk: CAREH3, CHAMNEL 15
Table 1. PATH definition menu
Dattinet? pashis
Ty 1. Emretraog jes? Fath
7. Barmonic test Selasl
3. tmartanioss
Badny 5. R
B lsoialion
Sharngl . 5t atenaation L
P04 atfenuatian seneit
8. th & afteniation
Gartit 9. 20 s aenuation
14, 25 8 atznuaton
1% 30 df attenuation
Bl 12, Tast QLET 3 Labei
13 TeE DLBT 2
i, Swch 0 Inag
5 Anterneg s e
16, Standby ronfipeation
Tara kmz: trypieet 2 swilch path or 4o enler the
cante numbas of the gesized path,
Griech pat 1% gelected 3G 48 attanuatior

‘Table 2. Typical user-generated menu
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Attenuator/Switch Driver HP 70611A
Attenuators gL !
Madel 0o, Besoription Switching  Sensing O O
speed (ms)
HP 8494, BAGO4 11 45, 1 08 step attenuator 26 Yes O 's)
HP 8445, 84907 0 4B, 10 ¢Bstep atienuater 20 Yes - e
P 8497, BAGU6 90 0B, 10 0B slep atienuator 20 Yas 58
HP B436 11068, 1 cB 20 Yesg
step attenuator
Switehes Output connectors for Option 601
Madel . Pescripdion Switching  Seasing Stangard eatput cable for HP 70611A, Oplion 001, Is & six foot cable with '
sgeed (ms) two maie, 88 pin SESF connectors.
RP 8165 {interminated SPDT 5 No Pin Funciion Pin Funetion
HF 8762 Terminated SPDT - 30 Yes i Retarmn T3 Retn
HP 3763 Termtiraied transfer 30 ¥as 2 Suitch 0, open % Switeh ©. close
HP B76EK SP3T 20 Yes 3 Switeh 1, open 37 Switch 1, ciose
RP BIETK SP4T 28 Yes ) ) ) '
WP AT60K spst 08 Ves 4 Switeh 2, open 38 Switch 2, tlose
uP ST64K 5PET 20 Vag g Switch 3, apen 38 Bwiteh 3, close
6 Switch 4, opsn 40 Switeh 4, close
7 Switch 5, open 41 Switch 5, close
! - 18 8 Switch 6, open 42 Switch 8, close
e ® 9 Switch 7, open 43 Switch 7, close
10 Switch 8, open 44 Switch 8, cloge
b o 1 Switeh 8, open 45 Switth, cose
5 % 12 Switch 10, open 46 Switch 10, close
13 Switch 11, open 47 Gwiteh 11, closa
14 Gwiteh 12, apen AR Switch 12, close
Ouiput connectors 15 Switch 13, apen 493 Switth 13, close
Standard oetpt cable for e HP 7GBT1A s @ five foot cable with w18 Switgh 14, open 50 Switch 14, tlose
fermale, 36 pin SCS! connectors. 17 Switch 15, open 51 Switeh 15, close
Fla__ Fanctien Pin__ Function 18 Switch 16, open 52 Switeh 16, close
; zﬁfjji ’23 g? g:;z e 18 Switch 17, open 53 Switch 17, close
1 NE o4 D&‘, Data fine 20 Swzhicn 18, open 54 Swftcn 18. close
4 NG 25 DO, Dats ling 3 Switch 18 open 55 Switeh 19, close
5 NG 23 0316, Data fing 2 Switch 20, open 56 Switch 20, dose
§ MG 24 D11, Daza line 2 Switeh 21, open 57 Switch 21, close
7 +5 Vet 25 012, Data hine o Switch 22, open 88 Swich 22, close
8 +5 Yo 26 013, Bata ling b Switch 23, apar 53 Swieh 23, ciose
g £24 Ve &7 14, Data ine 28 Swriteh 24, open 81 Switch 24, close
16 +24 Vdo 28 NG 21 Switch 25, open 61 Switch 75, close
1 Return @ NG 2 Switch 26, open 62 Switch 26, 61058
1 Retun 0 ReaistorGLR 2 Switch 27, open 63 Swich 27, close
:i gf g:i: ;:22 ‘5;; ffom be 30 Switch 28, open 84  Swilch 28, close
15 (2. Data line 7 Returm 3t Swiich 29, open 65 Sw%mh 29 cloge
16 03, Data fine 44 Returel 3z Switch 30, opan 86 Switeh 36, close
17 D4, Daiatine B NG B AV G
18 D5 Do fine 8 e » Return 68 Beture
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Attenuator/Switch Driver

HP 70611A

Specifications Ordering Information
Madule size 1 s!.olt . i HP 7061 1A attenuatorswiteh driver
Switching spead é”f;";g%l ;;‘;‘%té";e;‘s‘;&gc?gnad;“&tgg iféﬁm Option 601 incliedes output driver card, HP 84940A.
depandent on sel ecr”(e 4 gvitch gﬁié}e widths, Capable of being directly wired to 31 switches or
Sensing {an be enabled or disabled. Sensing delay is azzer.wamr switch 36“"’0?8' .
programmabie from 5 to 1275 ms. Sense detay Option 810 extra operating/service manual
and programmed switch pulss width, control
the overalt switching speeds of the HP 70611A.  gyp gq940A output driver card
For N switches if /4 is an integer, total . . ' . .
switching spead is N/4x(P+D), where Can be directly wired to 31 switehes or attenuator switch
Prselocted pulse width and Dasensing delay. sections. Designed 16 be incorporated into MMS or
i N Is 301 an integer, 10tal switching spestt is Systern Il interface modules controlled by an
(INT (N3 TP HP 7081 14
Welght 2.5 kg {55 Ih) maximum )
Operating temperatura  0to 55°C - o
Drive capacity 31 devices for HP 706114, Option 001,
Switches or attenuators can be conngcled to
the HP 706114, Option 001, via 2 88-pin 808!
connecior. 248 devices for the standarg
HE 706114 when mated with aight HP 840408
drivar cards via a 36-pin daisy-Chained 5051
conpactor.
fF1 Meels or exceeds all the pertinent raquirements

of MIL-STD-4618, VOE B {0871), FIZ 526,
5271879 and FCC Part 15 Subpart 4, Class B.

121



Interface Modules

MMS switch mairix
HP.JB and manual control

Custom configuration

The HP 70612A/C and 70613A/C
interface modules give MMS design-
erg an off-the-shelf solution to their
interconpiection problems. These
standard modiles, illusirated on the
nest page, are 1x6 and 2x5 common
highway switch matrixes. They are
available in several frequency ranges
covering to 26.5 Gz and are 2-slot
MMS modules. The HP 70612 and
70613 combine the functions of the
HP 70511A switch driver with the
gwitch hardware.

¥n addition to routing signals between
sources and devices nnder test, the
HP TOB12A/C and TOB13A/C faature
attenuator aptions for adiusting signal
strengths from 0 to 110 dB in 1 dB
steps. Input ports terminated in 530 W
are a standard feature.

Each module comes with front panel
indieators and front panel 3.5 am
connectors. Frent panel indicators
alert you to current switch statuas.
Rear pancl RF connectors are also
available.
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HP 70612A/C and 70613A/C

) 3
Control features

These switch matrixes can be
centrolled remotely through HP-IB or
marally asing any MMS display. You
can manually contral individaal
swiirhes or define a special masnual
interface, You can save and recali
multiple switch states using aipha-
rumaric labels that you specify.

The HP TO812MEC and TIB13A/C

can remotely or manually control up
o 217 additional devices through the
use of TP 84840A dyiver cards
instailed in obher interface modules.
"hese remotely located interface
modules, which can be controlled by a
standard HP 70612 or HP 70613, or
by an HP 70611A attenuatoriswitch
driver, consist of an P 848404 driver
card and microwave hardware in a

2 lot MMS module, These moduies
can be ordered as Option {411 for the
HI? TOR1ZA, 70612C, 70613A, and
TO613C,

g R
RHT LAM TRK AHO
= . N =

W swngus

Tn addition to these standard interface
medules, HP offers the ATE test set
designer custom rack-mounted or
MMS-compatible interface moduies
containing switches, atlenuators,
detectors, couplers, indicators, and
amplifiers.

See Cristom Interface/Bwitch Matrix
in the System Configuration and Tools
section of this catalog. Refer fo the
P 70612A/C and T0613A/C data
sheets for complete specifications.
Alse refer to the HP 708114 for
additional information on the driver
and manual interface conlained in
the HP 70612 and 70614,



System Integration

Interface Modules HP 70612A/C and 70613A/C

Port 1
Port 2
Port 3

Input A e “ o gmm———— "
- } 1dBStep 1 | 10 dB Step 1 Fort 4

'—On%

tAln {Opt 003 ¢ Attn {03t G04%

______ P Port §

» Port §

g Bt 2

Poit 3

Input A
mmmmmmy mee ey
o] : 166 Step ') 10dB step !
P :ann {opt 003y :Atta opt 004);
_______ H - o
Input §

Forl 4

< Port S

Block diagrams of the HP 108124/C (top) and 70813A/C (bottom) interface modules

Ordering Information

HP 70812A 1x6 matrix, de to 6.6 e
HEP TOR13A 245 malrix, de t0 6.5 Gz
HP 708120 126 matriv, de 1o 26.5 GH»
HP 706130 2x5 matrix, de 10 26.5 GHz
Options for HP 70612A/C and 70813A/C
Option 082 delete switch terminations
Option 663 add 1 dB step attenuator
{price depends on frequency)
Option 004 add 10 dB step attenvator
{price depends on frequency)

Option 011 delete the CPU interface card {requires
aneother module that contains the CPU card, such as

the HP TO611A or the HP 70612/18)

Option W30 two additional years of return-to-HP

warranty (3 years tokad)
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System Integration

Custom Engineering

HP engineering and integration
services are available to help meet
your system goals. [IP's expertise
and experience ensure that yoar job
will be dome correctly, making best
use of your firmy's internal resources,
These services are available through
your HP sales representative.

Product enhancements
Hewlett-Packard can madify existing
MMBD products, tailering their
functionality fo vour needs. This
cost-effective approach fo system
development can give yvou the highest
performance while making use of
designs that already exist. These
product enhancements are offered
with complete operating and service
documentation, and the producks are
supporied at HP service facilities
workdwide.

Consuliing

When you need functionality that is
not currently available, consulting
sarvices through HF can assist in the
development of modules or systems,

Hewlett-Packard

Software development

Save your firm the time and effort. of
having to learn instrument cede,
Experienced HP software and systems
engineers can consult with you to
develop vour system zoftwsre.

Systern integration

Partial or full system integration is
available through HP. By out-scurding
this task, you can focus your attention
on effective development and delivery
of your products and services.

Custom Engineering
|

L L i Tern tachnology, inG.
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Overview

Since 1980, Tern Technology, Inc.
{TTI} has been at the forefront in
providing products and technicat
suppeort to the BF Microwave and
ATE {Automatic Test Equipment}
Industries. Our history of exceptional
performance on technically challeng-
ing, quick-reaction programs is the
cornersione of our success, In 1992,
the acquisition of a systems integra-
tion tearn focused on lost and data
aequivition enhanced the corporate
capability,

Our product emphasis has besn on
gwitching systerns with signal
conditioning and processing capable
of operation in an ATE envirenment.
THTs engineering expertise, sound
work ethic and up-to-date mamufae-
turing facility provide the basgis {or
fully satisfying the most rigorous
customer requirements with world
class, quality products.

Tern Technology, Inc.

Customer satisfaction is our number
ane goal. Wa strive to provide the key
technologies and support talower both
developmeny and operation costs for
our custoraers, ranging from complex
avionics suppert to mamsdfacturing
quakity assurance testing.

For more information, call or write:

Mr. Hank Podobinsii

Tern Technology, Inc.

1747.22 Veterans Memorial Highway
Islandia, NY 11722



Fregquency range:
10 MUz to 40 GHz

(external mixer required for
signals above 18.5 GHz)

Amplitude range:
+30 to -1306 dBm

System Integration

Overview

10 MHz to 40 G, +30 0 -130 dBm
receiver. Provides the capability to
measure complex Electronic Warfare
(EW) signals over the frequency range
of 10 MHz to 40 GHz. Wide measure-
ment range and sensitivity perrmi
concurrent R¥ signal processing and
spectral analysis to be performed.
Inciudes a fundaniental source 5.7 to
18.38 GHz. Four Slot MMS module,

Deseription

The RF Receiver Module was
designed specificatly for use within
the MMS Mainframe and functions as
the R¥ front-end, and operates while
being confrolied by the Howlett-
Packard (HP} Loeal Oscillator {1.0)
Medule. This four (4) slet RF Receiver
Module is deployed worldwide within
the I"-15E TISS Automatic Test
Eguipment (ATE) system,

The BF Receiver Module provides

the ability to measure complex
Electronic Warfare (EW} signals over
the frequency range of 10 MHz to

40 GHz. 1ts wide measurement range
{+30 dBm to -130 dBm) permits
concurrent RF signal processing and
spectrurs enalysis to be performed by
the TISS ATE systerm. This extremely
capable RF Receiver Module contains
a fundamental 5.70 to 18.33 GHz
source which is fuslly utilized by the
TISS system.

Tern Technology, Inc.
Model 890225A RF Receiver Module

Additional information regarding
this product as ¥ is associated with
the program in which it has been
designed, developed and manufac.
tured will be provided gladly upon

request.

Specifications

T part number 14138370107
{Model No.: TTE 83020545

Frequency span 0 to 40 GHy

ingats HE In (Type-), VIO In
{fype-Ny, 300 MHz Calin
{BNC), 5 Band in (Type-N3,
Tune Span In {SMB),
STALD irn (SRAA}, 300 MHz
L6 In (SMB)

Outputs SLO Qut {fype-N),
321 4 MHz IF Out {SMA),
214 MMz IF 1 and 2 Out
{5MB)

Power AH power is supplied by the

raquirpments Modular Measuremant
System (BAMS} mainframe

Tempsrahies Onerating: 0° G 1o 455°C
Storage: 40" C 1o 4768

Refative humidity 5% to 85%

Wamn-up time Approximately fwenty {26
minutes

Sire Height = 5.88 inches
Width = 7.60 inches
Length = 20.70 inches

Weight Approximately sighteen
{18} pounds
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Overview

An integrated test syatem comprised
of & complimentary MIM and a MOM,
the MATS RFIU efficiently allows for
a full complement of signal distribu-
tion, down conversion, fixed and
variable delay, pulse detection and
conditinning functions within.

Overview
10 Mtz to 18 GHz provide signal con-
ditiening and signal distribution along
with the following fumctions
» fyedivariable pulsed RADAR
delay emulation
= attenuation/signal gating
combination and routing
s four slot MMS module
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Tern Technology, Inc.
Model 930219-101 Microwave Interface Unit
Specifications Eentral [EEE-STD-488 bug
Fragusncy range 10 MHz f0 18 GHz MATE-STD-CHL
TTI part pumber A0600050-101 Powsr requirements  MMS mainframe
Model numbsr 4307~ 200 watts maximur
Frequency range 10 WHz to 18 GHz Yamperature Cperating: 0¥ Clo 58°C
Maximum Input pewer +30 dBm (path Stomge: -40°C1075° G
dapendent) Relative humidlty 5% 10 98%
RSS VSWR {inJout) 1.8:1 thypical) Warm up tme 1 mintes
nsertion loss 60 dB {microwave Size Haight = 7.50 inches
paths) Width = 17.25 inches
40 db (i.;_H%‘- paths) Length = 23.00 fnchas
Functions Corposic f MM Welght <60 pounes
Isolation Path function
gependent

Model 9302-M1 Microwave Output Module

§peciﬁcations Gontrgl TEEE-S 10406 0US
Fraguency Fangs H iAo 16 Gz MATE-STD-CIiL
Functions Fixed / variable {with Power MMS mainirame

MM} puised radas sequiraments 100 watts maximusm
Dalay emulation Gating cormbination Temparators Operating: 0°C10 55°C
attenuation/sigai and routing Storage: -40° 6 10 75°0
11 part numher 30000061101 fRelatlve humidity 5% 1o 95%
Mode! rumber 302-M1 Warm up tme 10 minntes
Maxbmum input power +30 0Bm (path $ize Height = 5.85 inches

dependent) Width = 7.60 inches
BSS VSWA(Injout} 1611 {iypical) Length = 20.79 inches
tnsertion lass gzg;:}éig?m“ Welght 5 176 pounds
Isstation 60 dB {mitrowave

paths}

40 £ (LHF pathsy




160 Hs -85 dBeiHz

I KHz~ 107 dBe/Hz
16 Kz 124 dBe/Hz
30 K¥2 124 dBe/Hz
100 KH: 127 dRe/Hz
300 Ky -185 dBe/tiz

Overview

Microwave (X-band) and VHF
frequency module to measare both
absolute phase noise and AM noise
{Opt 002} f0 - 124 dBe/Hz at 10 Kiiz
offset from carrier, Four slot MMS
module,

System Integration

Tern Technology, Inc.

Model 9286 Phase Noise Module

Description

The 'I"I'T Model 9286 Phase Noise
Module was primarily developed to
asrist Automatic Test Equipment
{ATE} system prime contractors in the
performance of abselute phase noise
measurements. This four (4) stat wide
Meodular Measurement System (MMS)
plug-in unit 1s able to supplement, the
capabifity provided by other station
agsets, and eliminates the need to
configime the ATE system with an
expensive and large phase noise
analyzer approach,

The Made! 9288 Phase Noise Module
operates over the Modular System
Interface Bus (MSIB). AC power and
remote programming (via GPIB) is
provided within the MMS syster.
This Phase Noise Module 1s provided
with two (2) inputs corresponding to
the two (2) cperalional frequency
ranges, the firstin the microwave
range and Lhe second in the VHF
range. The microwave operating
range is preset at TTI by selection of
the internal lew noise source.

Additional information regarding
product options and further selections
in senssitivity will be provided gladly
upon request, including mformation
about standalone phase noise
conditioner anits with a varied
selection of sensilivity ranges.

Fhese specificalions are achicvable
when a Hewlett-Packard HP 712004
Spectrum Analyzer, equipped with
an HP 709008 Local Osciltator (LO)
Module, 18 used o perform the
measurement,

Specifications

FH1 part number 9286

Frequensy range  Microwave {input)
933 to 850 GHz and
970 to G8BY GHz, VHF
{input) 100 to 276 Mz

Temperaturz Cperaling: 0° G o +557 G
Storage: -40° Clo +75°C

Refative hamidily 5% to 5%

Warm-op time Approximately thirty (30)
minutes

Microwave npfse Hoor

Offset Noise Floor

£¥ 100 Kz 78 diicsiz

1 KH2 -GF diciz

10 KHz 102 tBerHz

T30 KMz 108 gBerHz

T 100 KHz 120 dBefHz

TR 300 KHz -130 dBuHz

Opiions

Opt 601 - Extended sensitivity

Opt 002 - AM noise processing
capability for either CW or pulsed
signals {standard senstivities =
-128 dBe/Hz at offsets < 400 Hz)

Functions

Downconverts the Unit Under Test {UUT) signal
0 be measied. containg the signai conditioning
FECessary 10 axtend sensilivity of standard
SpeciUm anakyzers, and gnables highiy sengitive
phase noise measuraenents to e performed,
Powsr reguizements

All pawer is supplied by the Modular Measure-
ment System {MMS) mainframe

Size Helght = 5.88 Inclies

Width = 780 Inches

Length = 1958 inches
Approximately seventesn

{17} pounds

Weight
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Functions

+ Multiple signal routing

s Pulse defection and down
conversion

s High gain, low notse figure
measurement path (UHF}

+ Adjunct to MOM for radar
signal

» Emulabion

Maximum inpuf power:
+20 dBm (2.4 to 20 GHz)
No damage

Insertion gain: >25 dB
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Model 9302-M2 Microwave Input Module

Overview

10 MHyz to 18 GHz provides multiple
signal routing with signad condition-
ing for measurement.

Fanctions provided:

» pulse detection and down
conversion

* high gain, Jow noise figure
measurement paths (UTIF)

+ muliiple signal routing

» adjunct fo 9302-m1 for RADAR
emulation {option)

» four slot MMS module.

Tern Technology, Inc.

Speciﬁeations

17| part number 30000852101

Modet number 5302-M2

Froguanty rangs 10 MMz 10 18 GHZ

Mocimuom: ingot power +30 dBm (path
dependent)

#55 VSWA (injouty  1.87 (typical)

insertion loss Path / function
dependent

Isoiation 50 48 {microwave paths}
4 dB {UHF paths)

Sontrol HEEE-STD-488 tus
MATE-STD-CHE

Power requirements  MMS mainframe
190 weatts maximuem

Temperatira Operating 0°Cto 85°C
Storage: 40710 75°C

Ratative humidity 5% (0 85%

Warm ug time i minules

Sire Height ~ 585 inches
Width = 7.60 inches
Length = 20.79inches

Welght < 17.6 pounds

Model 9403A X-Band Linear Amplifier

Qverview
50 dB gain provided from 16 MHz to

18 (3Hz with virtaally ne contribution

to the phase noise of the amplified
signal One slot MMS moduie.

Components
MMS Processor

Deseription

Low noige and low harmonic output
amplifier with a saturated power
output of 26.5 to 29 dBm (@ +5 dBm
input), Umite are characterized to
insure extremnely low additive phase
noise and AM noise contribution.

§peciﬁcations
fiipartnamber  30000141-101
Madel numher Q4034
Fregquency ranga 8210 11.5GHz
Waximem VSWR <201
{infout}
Reverse isalation 24048
Functions Band limited amplification
Low noisg
Low harmonics
Power MIMS mainframs
raguirements 100 watts maxmuem
Yemperature Operating: 8¢ 510 56°C

Storage; -4G° Gta 757 G
Reiative bomidity 5% 10 95%

Warm up time 20 minutes

Sire Height - 5 85 inches
Width = 1.88 inches
Length = 2079 inches

Weight 5 6.5 pounds




System Integration

TTY's extensive design experience
within the Modalar Measurement
Bystem architecture enables us to
offer standard and tailored designs
inchxding MMS components as
Bollows:

Power supplies

MMS Plug-iz Modules are provided
with 40 Kz AC power via the

HP 70000 Mainframe. This regulated
suires permits the user to develop
very high efficiency power supplies
within a module. T has designed
and manufactured many power
supplies using this AC seurce. Our
supplies are used in stringent RF/
Microwave environments, where
power supply noise can degrade
performance.

We offer standard and custom
supplies for MMS modules.

MSIB mterface

TTlis very fanuliar with the MSER
inferface, having designed modules
using the GFIB interface internal to
the MMS, and moedules that use the
MSIB bus. We offer designs and
services to meet your MSIB needs.

VXI/VME designs and

typical applications

Cur previous experience has required
designs that are compatible with the
VXTI architecture. A= a result, PTE can
provide madular RF/Microwave equip-
ment using the VXI systern as 2 host,

Tern Technology, Inc.

Modular Measurement System Components

Integration services and support
TISD specializes in Integration
Engineering with a particular focus
an Test and Data Acquisition
Technology. The complementary
nature of onr akills to our customers
provides for a synergistic relationship
te increase our customer's ability {o
leverage business to their advantage.
The systems approach to solving
enstomer problerns is the only means
to produce successfully integrated
products into the customer environ-
ment which are fully compliant with
all requirements. To accomplish this,
wa have established relationships
with many industry leaders (such as
HP, National Instruments, and TYX.

TI81) can develop complete systems or
subsystems for testing. Our test engi-
nearing services inciude:
* test programs (TPs or TIPSe}
* software re-engineering
* requirements documents (TRDs)
* test sysbem utility development
* compiler and test executive
development and maintenance
* software post processer
development
* database management design
* life eycle cost analysis
s fault list generation and
integrafion aidy
= configuration control, status
and audit
* software development and
migration
* system improvementiife cycle
extensions
* gystem or subsystem infegration
test
* testability analysis
* ealibration verification utilities

Onr experience includes an extensive
set of Military and Commeraal
standards inclueding IREE 488,
ATLAS, Ada, VXibus, MMS consor-
Hum, DoD Std 21674, Do) Sid 2168,
Mii Std 1519, Mil Std 2077, M3l Sid
1345A, Mil Std 483, SMART, MATE,
CASS, SC¥i, 8Ql., Labview and
VEEtest, to name a few.

Over the last decade, microprocessor
technology has produced advanced
teols and power in i cost effective,
down sized package that is available
for almost any application. However,
the poor integration of these resources
and tools within a systems framework
{tied io vender independert open
standards and cistomer operational
needs) remain an impediment o
achieving production/operational
efficiencies. The kaowledge and
diseipline fo effectively and methadi-
eally incorporate this fechnology is
what Entegration Engineering is,

and what FiSD has 10 offer.

TIBD is committed to the implemen-
iation of these technologios via Open
Bvstems Solitions to the mavimum
extent possible.

Tern Technology, Inc.
35 N. Central, Suite 581
Clayton, MO 83105

(314} 7271387

Contact: Michael Rutiedge
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System Integration

Custom Engineering

Remote Operation Software

iPanels for Windows® NT provides
remote operation and other powerful
capabilities for the Modular
Measurement System.

iPanels is used in confanction with
the HP 7862078, a PC ISA interface
vard and software that allows a PO
and the lower-cost HP 70001A
mainframe to veplace the BY T0004A
display/mainframe. iPanels also
works with the HP T000MA and adds
the same capabilities.
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Hamilton Software
iPanels

Adiasen! fuilding, Santa Boss, 04

Tokyo

Remote operation of MMS

A PC with the HP T0207B is
commected locally by MSIB w the
MMS system. The local P'C provides
fisll control and display capability for
the system. The remote PC with
iPanels can communicate with

the local PC via & LAN, conventional
modem, witeless modem, or the
Internet {TOPIP). iPanels creates a
virtual Bont-panel interface on the
monitor of the remote PC.

The virtual pane? fooks and functions
like the HE 70004A display By simply
clicking a mouse on the virtual
controls, you ean operafe the MMS
sysiem and see measurement results
on the remote PC. When connected
by LAN, aperation is real time.
Operation via modem ks very fast
when the latency of the cennectzon

is considered.

Remote conivol of multiple
systems and standalone
instruments

Using a single PC with iPanels, an
engineer af one location can conirel up
10 31 different MMS modules, systems
and standalone instrursents located
around the globn They can be
eonnected via LAN, modem, or the
Internet, Fach MMS system must
have a locally-connected PC with the
HE 7020718

Control of non-MMS devices

An HP 8590 series spectrum analyzer
with RS 232 interface may also be
linked to the remaote PC by LAN,
modem or Internet and operated as
though it were an MMS modale.
Alocal PC is not required. When

vou select the spectrurs analyzer
from the remote PO, the software
ehanges the virtuzal HP TE004A front
panel to an HP 85906 panel. in the
future, additional GP-IB nstruments
and VXI modules will be similarly
integrated with the MMS environ-
ment and remotely operated from

the Windows * interface.



System Integration

Custom Engineering

Remote Operation Software

Additionsi capahilities
The Windows interface provides
capabililies never before available in
a commercial software produch:
* direct interaction with Windows
applications
* output to Windows-supported
printers and platiers
* unatiended operation
* data logging and storage
¢ lkeysiroke recording and
playback

While performing measurements
remotely or locally, you can copy the
virtual instrument screen and paste
it into any Windows word processor
or graphics application for records
and reports. You may alse export
measurement data to a spreadsheet
like Fxcel® for analvsis.

Feat resulis can also be outpud to any
printer or piotter driven by your PC.
You can pregram your PC o perform
automatic measurernents at any fime
of the day or night, over any time
period. Data obtained from manual op
automatic operation may be stored
and logged in a data file. The size of
the data fite is limited only by the
storage capacity of your computer.

To help you repest a fest proceduye
exactly, the software records any
sequence of MMS keystrokes and
plays it back whenever you wish.

Castom MMS module
development

Hamilten Software develops custorn
MMS modules by connecting RS-232,
GP.IB and VX1 instruments and
interfacing PC-based ATE cards to
iPanels. Digitizers, cournters or any
ather eustorn PC boards esn be
converted to function as MMS
modules guickly at low cost. Modules
with Iow produciion volume can be
incorporated and manufactured
cost-effectively

PC/MMS hardware integration
Aunigue PC-ISA card and software
allow remote control of 2 Modular
Measurement System. Non-MMS

modules can easily be connected to the

MMS to provide custom soliztions to
meet a specific need or purpose,
quickly and cost-effectively Your
existing products can be & part of the
MMS family in a fraction of the time
and cost it takes to develop a phug-in
module.

Contact Hamilion Seftware for
eugtom requirements for vour

Modular Measurement System,

Ordering Information

Hamilton Seftware, Inc.

2270 Northpoint Parkway

Santa Rosa, CA 95407

Tek (800} T04-0085; {T07) 542-2700
FAX: ¢707) 542-3443

email hai@hamsoft.com

Hamilton Software
iPanels

Hamilton Softweare offers

a full range of software and
Firmware services for MMS
module developers and

end users as well as custom
soffware engineering for
non-MMS applications.

See our company overview
elsewwhere in this catalog
or contact us directly at the
address shown.
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System Integration

Custom software

Programmable nicrowave
switeh drawers

Micrewave fixturing

Production fixturing
- robotics

- pneumatic

- manual fixturing

Custom ATE services

Symtx

One of Hewlett-Packard’s Channel
Partners, Symty has built a repuistion
a® a quick response, custom test
svstern integrator, known for our
“FasTFest Service.” To help you meet
vour schedule, all of our test systems
are done on 1 fived schedule and
budget, with quuck delivery, in as little
as a few weeks.
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Symix

Custom Test System Services

Symix’s microwave capabifities
include:

Programmable microwave
switeh drawers

Symilx can create customized miero-
wave switch drawers to provide you
measurement fexibility

Microwave measurement
technigques

We are experis in microwave
measurements up io 40 Gilz,
including condial transmiasion
lines and waveguide.

Symix's general test system develop-
tnent capabilities inclhude:

Detailed reguirement specs

We develop detailed specification of
the operations and measurements
required io fully characterize and
qualify your product, including eqip-
ment and measurement techniques,
grgonomic issues, networking, data
sterage, communication with other
systems, and any other special
requiremments.

Custom hardware development
We can design and decument any
special hardware and fixturing you
need to interface with your product,
ineluding custom racks, special micro-
wave switching, and user interface
issues. The hardware is packaged to
meet. your requirements using VXI
modules, rack mounted instruthents,
or custom packaging.

Software development

We will design and document Ehe
system self-fest, calibration, or
application software required to
perform product testing and
characterization. This can be
provided under your ¢hoice of
environments, including UNTX,
1OSWindoews, real-time operating
systems {such as Lynx), or embedded
(frmware). The language used for
implementation is similarly yours
select, with most projects developed
in C/C++, HP VEE, or Visual Basic.



System Integration Symtx

Custom Microwave Switching

Exelusive FasTest
Service means

that Symix

can supply o
custom turnkey
test system —
including custiom
hardware, sofiware,
and fixturing —

in just » fow weeks
forr extremely time-

Fixturing

‘We can develop the custom interfacing
required to connect a measurement
system te your product, including:
on-wafer probing, pnegmatie
foduring, enstom interface hoards,

or speciat mechanical interfaces. We
can even develop aufomatic (robotic)
condrols for loading or adiusting

your product.

Symtx 15 headguartered in Austin,
Texas, with an office in San fose,
California. We have been in business
since 1981 and have been a Hewlett-
Packard Channel Partner sinee the
program’s inception. For more
information about Symix or u list of
customer references, please give us a
cali,

critical projecis.

Our engineering department has the
expertise to get vour product to
market on time. Bach project is
backed with a full warranty and
complete follow-up support.

When vou work with us, we take care
of you. Every phase of the project is
scheduled in detai! before we start,
s updated and reviewed on the way
So we keep vou on schedale We can
do the entire system, or assist yvou in
any phase of your project.

For eritical deadimes, ask us about
our FagTest Service — we can turn
aroumd an entire project in a matter of
weeks when your custorer just can't
wait. For more information or a free
irfe packet, pleaze give us a call at
(800} 560.-TEST {8378).

For more information

Contact Sales Manager at:

Symix

1301 Capital of Texas Hwy

Suite #C 200

Austin, TX 78746

‘Fel; (800} 560-TEST (8378}
(512) 328-7799

Faw: (512 328-T778

E-mail FasTest@symis.com

133



Building Custom Applications

Section Conients

135 System Building Blocks
136 System Mainframe

137 PO Display for MMS

138 System Dhsplays

141  Trocking Generators

143 Precision Frequency Reference
145 MATE Module

146 Microwave Transilion Analyzer
148 Local Oscillator

151 IF Sections

1584 RF Sections

15%  External Miser Interfnce Module

161 Computers and Software

161  Visual Engineering Environment

164 Accessories

1685  Hystern Accessories
165 Cables
1668 General Accessories

134



System Building Blocks

214
At
. H OUT
-
RF N
A
x N
Lo IN ) Lo 300 MMz In
{from HF 700008 OUT ffrom HP 70900B)
This section describes raodules that General functionality, feature set,

are offen used for more than one task,  block diagrams, and input and
These modules can form the basis of cutpud characteristics are given

a dedicated system for individual here for each module,
appheations, such as those applica-

fiong deseribed in the Configuration System components, such as
Examples. mainframes and digplays, and

aceessories for modules and
instruments are also inchuded.
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System Building Blocks
System Mainframe HP 70001A

The HP TO001A systerm mainframe
provides the stractural environment
for MM plug-in modules as well as
cooling, power, and digital communi-
cation mterface buses (MSIB and
HP-113). It has eight slots avaiiable for
singie- or ultipie-slot modules. s
compatible with standard FIA racks,
and its integral bails and handles

make bench top use easier. General Characteristics

) Himensions 77 min high, 425.4 mm wide, 526 mm long
The maedular systern interface bus (.97, 16.75in, 20.7 in)
{MSIB) provides high speed digital Waight 14.5 kg (32 1)
communication between MMS Power requirements
m“‘“f‘,’e;@’ t‘f"‘%’fﬁes’ a‘fd d‘s?f]fiy s AL makne 100, 102, 220, 3nd 240 V a¢ (10 %)
connected in 16 same systern. The . Frequanny 47-68 Hz and optional 400 Hz
MEIR allows simultanesus communi {0pt, 400 and 401; 100 and 120V 2c only)
cation between all modules on the bus. Max power 360 W, 600 VA

The H.e‘ﬁ?lattnlaagkmd ?_?berface bl%s Max pawer delivered 1o the modules 200 Wimainframe
{11911} is used to provide computer
100 Wicomnector

control and communication between s
MMS instruments and other HP-IR Environmental

ingtraments, including VXibus Temperature Operational, -0 +55°C
products, Storage, 40510 «75°C
Huemidity Qperationgl, £ to 35 % relative humidity at 45°C
The mainframe has good EMC e Conducted and radiatad interfarence is in comphance
performance and rugged struetural with CISPR pub 11 FTZ 5261979, and MIL-STD 4818,

design, making it suitable for sensitive . REO2par 7. ——

meastrements in tough industrial
enviromments, System configuration
is easy. Simply sliding a module into HP 70001A mainframe

place automatically connects it to Option 010 rack slide kit (part no. 5062-0781)
the power, digital interface, and Option 400 400 Hz power line cperation

forced-air cooling supplied by the . o . -
1 T15F ) v attached (p: , &
sainframe, The flexibility, reliability, Option 908 rack flange kit without handles attached (part no. 5062-3978)

Ordering Information

and performance of the HP 700014 Opi;%on G310 extra user’s rgam'mi ) ‘
system mainframe make it the ideal Option 913 rack flange kit with handies attached {part nio. 50624072}
foundation for the modular Option 915 service manual set

measurement system.
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System Building Blocks

PC Display for MMS

Full capability of an MMS
display in a PC window

Fagy operation using mouse

Multi-tasking and
software synergy

Printeriplotfer dumps to any
Microsoft Windows® device

Faster throughput than
previvus displays

Compatible with all MMS
instrumenis—no firmware
upgrades needed

HEP 702078

Opt. H05

The BP 702078 PC display for MMS
provides complete manual control of
any MMS assel from a local PC. The
product consists of an MS1B interface
board, software, and y-cable. Hi. imple-
ments the display protocof as defined
mn the MMS specifications issued by
he MMS consertium, This ensures
operalion with any MMS instrument
that supports a manyal interface.

No firmware upgrades are required Lo
use the PC display with an MMS
instrument, regardless of when the
instrument was preduced.

Enhanced test system operation
Taking advantage of Windows NT®
mudti-tasking capabilities, a PC
contreller with tost system sofbware
and the P display can provide vou
with continuous visual feedback ahout
the test provess. Direct instrument
contre] from the PC contzeller
smaplifies system troubleshooting,

Simplified report generation
Exporting measurement resulls o
other applications for report genera-

tioh simply requires uging Windows
cut-and-pasie features. Measurement
images are transferred divectly into
your word processing program. The
PC display seftware also works
through the Windows environment
o enable you to use printer any
hardware and drivers instalied in the
sysiem, including cojor printers.

The PC display is standard with all
HP 710009 series spectrim analyzer
and receiver systems.

Additional Information

Product Overviews

HE 702078 PC Display for MMS
part no. H5965-4735E

Modular Spectrum Analvzers with
PC Dusplays
part no, 5865 5791E

Ordering Information

HP 702078 PC display for MMS
Call the factory for pricing of options
that include an HP Vectra PC.

T e e—

HP 70207B

Option E05 PC Display for MMS,
HP Veeira Pentiom PC, 17-inch
Monitor, Windows NT, Kevhoard,
Mouse, User's Guide and MS-IH
cable

Option F06 PC Display for MMS,
EP Vectra Pentnmm PC, 17-nch
Monitor, Windows NT, Keyboard,
Mouse, User's Guide, MS IB cable,
HPIB beard and HP BASIC pro
gramming langoage

Option E6T PC Display for MMS,
HP Veetra Pentium PEC, 17-inch
Meniter, Windows NT, Keyboard,
Mouse, Users Guide, MS-TB cable,
HP-18 board, HP BASIC and
HPVEE programming langiages

Standard systems with

PC display for MSS

HP 711068 BF spectrum analyzer

HP 71216P 22 Gz spectrum
analyzer

HP 712099 26.5 GHz spectram
analyzer

HP 7T1910P wide band veceiver
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System Displays

Modular measurement
system dispiays

Severs! displays are available for use
in the modular measurement system.
The HP 70205A provides a reeni-
driver: human interface in a

compact 3-slot module package,

The HP TH004A provides an improved
human interface on & 7.5-inch color
display, plus a mainframe capable of
holding four 1-slot modules. The

HP 702078 provides a digplay on a
PC. All digplays provide the manual
interface to the modular measurement
system, which can have up to 31 MMS
instruments and up o 255 MMS
modules, An address map shows the
confignration information.

These high resoluiion graphic displays
show measurement results, including
trace information, text, and markers,
Softkeys srganized in a meny stroc-
ture establish an interactive front
panel for the modular instrument,
Results from up to four independent
measurement systems can be shown
and simultaneously updated on a
single display, and one display can

be used to condrol mudiiple systems.
Without a display in the system, a
computer must be used to control the
instruments, The display can be
separated from the MMS instruments
by up v L0 Kilometers of MSIE cabide
for use as a remote manval interface,
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HP 70205A

!

BP 76205A display

The HP 70205A graphic display isa
A-slot moduale that provides a menu
driven human interface for the

HE 70800 modular measurement
system. The HP TO205A is ldeally
suited for appleations in which spaee,
size, and weight reguirements are
stringent. It is small, yet gives you full
control of the moedular instruments in
youyr systern.

Specifications for the FIP T0205A are
included with the HP 700044,



System Building Blocks

System Displays

HP 70004 A eolor display
and mainframe

The HP 70804 A display has a full
color CRT, a removable custom
hardkey panel, a kev {0 aid in select-
ing the MMS instrument to be
contrelied, and several advanced
firmware features. The HP TO004A
haz a mainframe section capable of
halding up to four . slot MMS
modules.

Color display

Fhe color display can show up to
sixteon colors at once. An advanced
color editor allows you to change the
color of various dispiay elements by
choosing fromm a palette of 4,096 colors.
The color of display elements, such
as traces, graticule Hnes, and
hackground, can be changed to suit
your needs, If vou are color blind or
need in use special protective goggles
for work with lasers, you can select
built-in palettes with colors that are
useful for you Also, & monochrome
mode {ten shades of green)is avail-
able. This sefection is convenient if
¥ou are using a remote monochrome
monitor to view the display

Mainframe

Four module slots can be nsed to
house a modular instrument or used
with an HP 700014 eighi-slot system
mainframe to expand the system. The
HP 70004 A supplies the power and
cooting for MMS instrument modules,

Muliiple instrument control

Up to four modular instruments can
be shown on the display simultane-
cusly The display keyboard (softkeys
and hardkey panel) controls one
instrument at a time. The INSTR
key lets you pass control from one
instrument to ancther with a single
kevsiroke,

Printer/buffered plotter dump
Like the P 702084, the HP 700044
sends displayved graphics to an HP-IB
printer or plotter

B ]

HP 70004A

Custom hardkey panel

Fhe 11¥ 70004A has a front panel
keypad that can accommodate a
custorn hardkey panel for quick ang
easy access to the most frequently
used fiznctions of your modular
instrament. Custor hardkey panels
are provided with the HP 70000
spectriam analvrers, the microwave
transition analyzer, and the optical
spectrum analyzer
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System Displays
Featares HP 70205A RP 70G04A
High-resolution Yoz Yes
(10242408} praphics
display
fisptay size uiny diagonal 7 5-in diagonal
W'&isgiay Ne Yes (16 colors)
Jite 3-tiot module E1A rack wigth!
MSTH key Mo Yag
Gustom hardkey panel  No Yas
Pinyprint hardkeys Mo {softkeys onfy) Yes
HP-IB Printer support  HP ThinkJat HP PaintJat,

HP Thinkdet
HP-iB Plotter support  HPGL HPEL {buffpred)
AS power Supplied by mnainframe 800 VA
Memery card sapport  No Yesd

£xternal monitor autput  (omposits video R, G, B; composite

SynG o green

Horlzontal sweep rate  24.5 khz 5.5 ki

General Characteristics
External monlter output?
Gomposite vides (HP 702054)
71 Gonnettin BNG female, rear panel
¥ Hortzontal sweep 1ate 245 kHz 2 1%

Signal tevel fnlo 75 £ load=1 V pp = 10%,
60 Hy + 1% refresh rate, 25 Mk handwidth

R, &, B solar (HP 700044
£1 Connectars

{R, G, B); RCA phong, rear panel {horzontal
SYRC. O GreBn)
255 kHz

Signad tevel ilo 75 €2 load= 1V pop 2 10%,
66 Mz = 1% refresh rate, 25 MHz bandwidih

£} Horizondal sweap rate

Pimensinng
HP 782054 3-slot moduie
HP 79044 227 wn Bigh, 425.4 mm wide, 526 stur fong
(8747, 16.75", 207}
Walght
HP 762054 5.1 kg {11.2 15}
HP 700044 kg (441D
Power requirements [HE TI0044 ouly}
AC mains 100, 112, 920, and 240V a0 (2 18%)
Freguonty &7 to 66 Hz and 400 Hy
Max powsr, HP T6804& 260 W: defivers 25 Wisiot
Enviroamental
Temperature Operatienal, 0° 10 +55°0
Stmage, -40¢ 0 +75°C
Humidily Cperationas § to 95% relative humidity
at 450
EMp Conduotad and radiated interferanca is in

compiiance with SISPR pub 11, FIZ 526/
1979, and MIL-STD 4618, REOZnany
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HP 70004A/70205A

Ordering Information

HE T0004A color display and mainframe

Option B10 rack meunt slide kit (paxt ne. 5062-7086)

Option 998 rack flange kit without handies (part no.
5662.3979)

Option 910 extra user's manual set

Opiion 813 rack flange kit with handles
Cpari no, H062-4073)

Option 915 service manual set

HYP 702058A graphics display
Option 910 exira user's manual
Option 915 service manual set

See page 137 for information en the HP 70207B
PC display for MMS,

HP 702078
Opt. ¥05

1 the HP 700044 also contains four modale Slols for medar insiruments,

T Tria HP 700FM44 provides acoess in its internal mermiry card of an HP-IB disk drive
by & module that has mass stormge driver capability such as an HP 700008 local
oscHiator.

3 Ses accasaory pages for compatible large seresn MONROS.



System Building Blocks

Tracking Generators

Use in scalar and
spectrum analyzers

Use as BF and
miCroware sourees

HP 703004 is 20 Hz
to 2.9 GHz

HP 703014 i8 2.7 GH2
to 18 GHz

Component fest system

Two tracking generators combine with
HP 76000 spectrum analyzers to
ereate component test systems that
cover RF to lightwave, Use them with
the HP T1100C/P, the HP T1200A/P, or
the HP 71210C/P spectrum analyzers
for high dynamic range scalar
aetwork analysis and for signal
snalysis measurements.

Characterize the frequency response
of optieal components using the

HF 703004 with the HP 714010
lightwave signal analyzer or use both
tracking generators with the

HP 71400C lightwave signal analyzer.

Together the tracking generators
cover from 20 Hz to 18 Gz,
Both tracking generators are
compatible with the HP 70871A
sealar personality.

Offset tracking

Make real-time freguency response or
gain/loss messurements on migers,
upfdown converters, and other
frequency-translated devices,
Combine the HP 703004 with anciher
HP T0800B LO module to get an
independent source that tracks the
spectrum analyzer with an offset up
to 2.9 GHz from the analyzer input.

(e
2.0-6.6 G4z
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System Building Blocks
Tracking Generators HP 70300A/70301A

RF and microwave scurces

Creaie an B¥ or microwave source to utstytiis
produce continoous wave (CW)or

swepl signals. You can use the

P 70500M with the P 7000083

local escillatoy for a 20 Hz to 2.9 GHz

soures {20 Hz to 10 MHz available

with alternate detector model You : i ;
can also use the HP T0301A and gD BT ALC HEUY SR
T09008 for a 2.7 to 18 GHz souree. : :
Or use both tracking generators for
a 20 Hz to 18 (Hz source. These
sources are fully programmable with . B GTPUT 50
adjustable output power. B

F
Y

H
H
H

W LOW BAND WWFLY Gedwiee
1 WM - 2,5 ST H

The HP T4300A RF tracking
generator can be amplitude-
modulated and has power sweep
capahility.

General characteristics

Refer to Instruments section for module
and system specifications and ordering
infurmetion.

Installation and
Verification Manual
HP H300A

Part number TH300A-80095
HBP 70301 A

Part number 70301-90003

Operation Manual
HP 76300A and 70301A
Literature number 5958-7011

HE TR0 Mtrawawe O
AR GAT 19 WeHE - 1B GHz -

T« B GHz
. W@q -----
law Band M ol A,

P REHe - 2A GRig

' Lo b
! £
! HE 0RO BF TG 10wt AN
,
|

HE CRAT 26 He - 8.8 Gt

TR A 500 M

i
H
E e ) LG QT 300wz GUT B
H

36 - B5 B

Pual tracking generaior seurce
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Precision Frequency Reference

The HP 70310A precision frequency
reference, a 1-¢lot plug-in module for
the H¥ TO001A mainframe, provides
precision reference stgnals for use by
HP 76000 systems and other instru-
ments, System frequency accuracy is
enhanced because the 10 MHz und
100 MHz reference signals provided
by the HP T0310A are phase- locked to
an internal svenized oscillator, result
mg in excellont stabilily ever both
tizme and temperature. By adding the
HP 704304, the reference aging rate
of H¥ 70006 modular spectrum
analyzers s improved to 1x10 Vvear
from 3x 1) S/vear, and temperature
stability is improved to Tx10# from
1x10r5 aver 0° to 55° C. A pawer pack
aecessory included with the modale
provides standby power for the oven
when the mainframe is turned off,

Improved frequency accuracy
and measurement speed

With a highly accurate and stahie
reference in your system, you can find
signals more quickly by tuning ta very
narrow spans. For exampie, when
frequencey acenracy is improved, you
can megsure low level spurtous
signals much more quickly using
narrow resalution handwidths,

Connection to a house standard
The predision freqniency reference
module also allows you o Jock a
riodular spectrum analyzer to an
external reference, such as the

HP 50518 cesium standard or the
HP 5085A rabidinm standard. In
fact, yous can nse any externai vefar
ence of B, 2,5, or 10 Mz

Option M2—delete the
avenived oseillator

Option 0062 deletes the avenized
oscillator and the accessory power
pack from the HP TO310A, bzt
retains the external reference input;

capability. This is a good low enst
solution if you plan to connect & house
standard or other external reference
permanentdy to your HP 70008
modular spectrum analyzer.

Reference aceuracy for other
systems or modules

Optian 801 adds two precision
distribition amplifiers, Bach ampli-
fier affers three oulputs leveled to

0 dBm. Each input will aceept a -4 to
-14 dBm signal fram 5 to 300 MHz.
Using the output signals of the
precision freguency reference or the
308 MHz sigmal from the HP 70000
loeal oscillator, vous con Jock together
multiple anaivzer systems without
any degradation in system perfor
mance. The distribution amplifiers
are a myust #f more than ene LO s lo
be used with one reference modisle.
The 300 Mz system reference can
be routed {o multiple front endz or to
other modules,

In addition to the HP 70000 series
reference signals, you can imput house
standards or other signals for distri-
bution. The high isolation between
the system's two sets of amplifiers
allows distribution of external signals
while distributing any intarnal
reference signal.

HP 70310A

HF TRI16A
PFRESIION FRES REF

o GTATUS
STEEE Y

o OVER SO
- ONTRERNAL REF
| Py CRROA

User reference-locked output
Special options are available that
provide 4 reference-locked frequency
source for phase lecking various
syslem components. Outputs are
availsbie frem 3 My fo 25 MHz in
104 kHz steps and from 25 MMy to
50 MHz in 200 k¥iz steps. When
a reference- locked frequency source
is used 1n conjunction with the distri-
bution amplifiers, you can configure
versatile gystoms that offer the
following:
= An 184 MHz sigmal to the
HP T0902A 1F section for
spectrum analyzer based
mitltichansne] systoms,

+ A 214 MHz output sigoal

for a tracking generator when
you need phase coherency;
for example, if you are using
the tracking generator ag a
source or # your are testing
narrow-band devices i which
freguency aceuracy is exjtical,

* A 3.2 MHz signal to mix with
the 3 Mz output of an IF
seetion, which gives a 200 kHz
sigmal suitable for digitizing.

* A fixed frequency reference any
where in the range stated above,
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Precision Frequency Reference

HP 70310A

10 Mz &""_""_”‘
MHz QLT
[ : E'\ Phase ,...(f )_[__‘} sty
) Overized ok {to HP TOUO0E
;;‘;:::Le e ———" —] 10 T 10 MHz OUT
x|
% 300 MBz Low Pass
AR > ........... BN 10Ut
+ Digtribeation
ATE A N S ,____WﬁwF.m A Tme 2 OUT  Amp A QUT
5300 Mbiz 7 >_. {Gptiaon oniy}
{Option onlyl r
»MW'—>—‘ N\ 3 Ut
- e
. e 1 OUT F pagntion
Az:np g S— —_ Same a8 Amp A e — 2 OUT } amp B OUT
£.500 Mz L w3 0T ) {Optien only)

{Option only}

E b
General Characteristics

Frequency reference < Bt 1b/day (7-day average);

RCOLraty aging < IxiTiyear

Temperatirs stabdlity < it ovar 6o ta 550 0

Warr ap time < 96 hours o meet aging 1ate specification

sfter < 24-hour off pariod

< 30 days to meet agieg rate specification
after indetinita off period

< 30 minutes to be within 1109 ot 24-hawr
ware-up frequancy (at 28°C)

160 Mz output power 6 dBrn {characteristic)
10 #hx output
Power ¢ dism {characteristio)
Harmoaics <-20 dic
Spurious < -BO dfe
External refercnce ingut T o
put frequencies 1,2, 05 or MMz (use of 1, 2, or B Mz
input sigrals may degrade system phass
naige}
Input power range 510 +21 dBm
impedance 50 £ {characterstic!

input signat charactoristics raquired to meet HP 7H1000/P, 712000/F, and
T12106/F systern specifications (10 MHz input)

{ffset Phase noise Spurious
o < -95 dBo/Hz <135 dBc
S0 <125 dBetir <-135 dBe
31 ke <145 gBoHz <-125 dbe
Option 909 distribution amplifiers T
lagnt

Frequency & MHz to 360 Mz

Power sange -4 13 +4 dBm

impedance 58 (1 {characteristic}
Hutput 3 oufputs per amplitier

Power tavelad to 0 6Bm (characteristic}
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KP 70080 specirym analyzer froguency acouracy
With HP 703104 Without HP 703104

At % GHz span no aging 17 Hr Palilisrs
{(*t0 557()

At 1 GHz span after 1 yr aging £117 He 213 kHz
00 to55° )

The accessery power pask includsd with the HP 74810A suppliey de power
10 rROGide the fo AN oven lemperatiss when the makrframe is turnet
aft. The power pack mounts fo the rear of the mainframe antt may he oper-
aied wsineg ag power with the Tollowing characteristics: 47 to 444 Hr and
100, 120, or 240 V &,

Weight 3.0kg (B.610) characteristic
Dimensiens 1-glot module
Ordering Information

The HP TOS104 iv standard in the specirum anelyzers ond
tightwave signal analysers. It also can be ordered separately for
any modular measurement sysient.

When ordered separately, the HP 703104 is shipped with o set of
cables that allow it to be connected {o virtually auy system.
Cables shipped include o 8/8 span SMB, o 718 span SMB, and a
1.2 meter BNC to SMB cable,
HP 70318A precision frequency reference

Option 001 distribution amplifier

Option 002 delete ovenized oscillator

Qption 1BN certificate of calibration

Option 1BP certificate of calibration and data

Option 910 extra installation and verification manual

{part number 70310-90059)
Option §18 service manual set
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MATE Module

MATE compatible modules

The HP 705%0A Qptions H69 and H72
are test module adapters (IMAs) that
make the HP 70000 spectrum analyz-
era compatibie with the U8, Air Force
Modular Automatic Test Equipment
{(MATE} requirements. These 1-slot
modules translate the Control {nter-
mediate Interface Language (CIIL)
into the HP 70000 geries spectrum
analyzer native code.

Module compatibility

"These modules are compatible with
the HP 71160C/P and T12:00/P
spectrum analyzers. The analyzers
inchude the following modules:

HF 70900A/B local cacitlator
firmware date 861015 or later),

HP 70902A and T0903A IF sections;
HP 700044, T0905A/B, 70906A/B, and
TOO0BA RE sections: HP 70907A/B
external mixer interface modudes;

HP 70310A precision frequency refer-
ence module; HP T0001A mainframe;
and HE 702054 and 70004A displays.

HP 70590A H69, H72

. HPFILBUA DT KOS
| TEST MOUULE ADAPFER
* SIRTUG v,

ALY B 2 .

(General Characteristics

HP 705S0A/HGY TMA

A disorete tault indicator, DR, aliows you to determing if power to the spectrum analyzer is |ost.
ATEL calibration switch signat on the rear pane! indicates that you need to apply the calibration
Signal. This caltbration switch signal will operale upon issuance of ihe follpwing GlIL eommands:
ONF tor 2 confidence tost antd 15T for Instrament Soif Test.

[HFE 1 g BFS 2 SME {m}, 58 O {nomingl, rear panel}
CAL SMEB {m}, TTL signal {rear pansl}
HP 70550A/H72 TRA

A diserete fault indicator, DF, allows you to determine if power to the spectrum analyzer is lost,
Uption BT 2 replaces the rear-panel cal indicator with front-pang! connections and an internal switch.
Eithar the 300 MHz, -10 dBm cafibrater or your RF INPUT signal can be switched to the spectrum
analyzer's BF Input. Uponissuanee of the GNF o 15T commands, the calibrator will be connected,
Option HI2 will degrade the spectrum analyzer's amplitude specifications by the cable and switch
fngs and flatness,

DFl 1 and BFi 2 SMB {m), 50 x (nominal, rear panal}

GAL 1N BN {5, 50 2 (nominal, front pans)
RF iN Type-N 1), 50 © {nomina, front panel}
RF 8UT Type-N {f}, 50 0 {nominal, front panel}

Call your loeal 3P sales representative for current ordering information,

HFr 7O590AHES

Qe DFE %

g lt o >mm9\-0~m
- DFE 2 Cal Signat BFl 2
- Relay B {from 0 Felay
Micro- 4P TO000R
PHMCERS0T ' Cat
S [ A — s Hror e T 58,
lescicator Indicsior

HE 705800/H72

puny G————< DF| 1
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Microwave Transition Analyzer

Measurement engine of the
HP 71800A microwave
transition analyzer sysfem
(see instrument section)

Architecture

The fgure below shows a simplified
block dingram of the microwave
transition analyzer. The analyzer has
two identical signal processing
channels. Each channel samples and
digitizes signals over an input
bandwidth of de 3o 46 GHz, The
channels are sampled simulianecusly
{within 10 ps), permitting accurate
ratioed amptitude and phase
measurements. A single synthesized
Jow-npise escillator drives a step
recovery diode, the ontput of which

HP T0820A

Bt TREI0E ARTTIOUIAVE, 1RARSTITSHE RRRLVZEN
2L}

NasfE He- Ve

is split into two pulse trains that
drive the microwave samplers, The
migrowave samplers and the analog-
to.digital converters (ADCs) are run
at the same freguency. The maximum
sampling frequency is 20 MSa/s

{20 millon samples per second}.

The signal at the output of the
gamplers is processed by a 10-MHz
bandwidth lew-pass intermediate
frequency (IF) strip. The iF cirauitry
inclades a programmable shaping
amplifier to compensate for the

sampler's IF respense roll-off, 60 dB of
stap gain to opfimize the signal level
into the ADC, and variable low-pass
filtering to remeve noise and sampler
feedthrough. The trigger circuitry is
at the end of the analog path.
Triggering on 1F signals {instead of
RE'jnput signals) allows the micro-
wave transition analyzer 1o be
internally triggered to 40 GHz.
Enhancements to the hardware
trigger are available through the use
of digital gignal processing.

Simpitied Biock Diagram of the HP 70820A Microwave Transtion Analyrer

._/" ; et
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Microwave Transition Analyzer

HP 70820A

Specifications

iaput/fantpat
Input channgpis

Operating inpet rangs <10 dBm {+328 ¥, de 480 peak,

includias the de offset)
Maximum safe input 16 ¢8m peak (£2 V pk-pk)
CAUTION: INPUTS ARE DC GOUPLED
Nurber of Ingut channels 2

input connectors 2.4 mm {make)
nput crosstalk < 7B dB
Nominal inpid lmpedanee 500
Programmable do Offset 3 my

Puise generator imaduiator out)
Repelition fregeency 52.9 Hz-5 Mz
Repaiition period 6.553 ms-200 ns
Pulse width 5.552 ms-100 ns
Level TiL irnto 3052
Traasition lims <5ng
Connestor Rear pansl, SMB {rmale)

Tha pulse generator is phase locked to the 10 MHz reference. Pulse witth
and repetition period are variable in 100 ns sieps, Inaccuracies in the pise
witths are dominated by the transitions times {< 5 ns}.

iF caflhrator ontput
Gonnogtor Eront panal, SMA {female}
Referemcecwtplt i
{onnselor Hear pane!, SMB (male}
Frequenty 16 Mtz
Ampiitude G45 Y pp sautarg wave -2 dBm
fundamental} inte 50K 355V pp
{0 dBm), typical
Exiernal referance input
Connactar Rear pangl, SMB {male)
Frequency 1 MHz
Amplityde Qe 5dBm {013V 1004 V. }sine

wave or square wave (EGL) inlo 50 2

BAG getput (acoessible only Inough HP-IB progiamming)

Yoitage range G-10V

BfA resalution 12 bits

Cannagior Rear panst, SMB (male)

Urive sapabitity 5 mA
Prohe power supplies
Suppiy Tolerance Currant drive
IRk + {15 ¥ source 130 mA
125V + 1.5 sink 45 mA

Syng input
Gonnegior Rear pans] SMB {male}
{nput ievel recaired T4 {indo high impedance)
Syne modes Foros swesp; arm infernal trigger
Nomirat delay trom syac inpid 280 s, 10MMHZ IF
o ghanne! input to A/D

450 118, 7 MH2 IF
1 us, 0k
Forced sweep mode

Foreed swagp ocours o fransition from fow fo high of syse mput. Must remaia
high for 250 ns.

T Forced sweep uncertainty
=1 Minimum pulse width
73 Maximum puise width

+ Hilins
250 ns

Determined hy sweep fime. Next
sweep wil not gcour until e next
{ow-to-high transition.

Amm intgenal tiigger made
Agmy sweep on high tavel of sync input

Mistmure detay feom syne npet 160 rs
going Mah to Intesnal trigger

event
Power raguiremants B0 W, supplied by mainframe
Weight Approximately & kg {20 1)
Skze Four-siot module

Ordering Information

HP T0828A microwave transition analyzer
Option H03 add tutorial kit
Option 916 add extra set of user manuals
Option 915 add service manuals
Option W30 three vear extended repair service
Option W50 five year extended repair service
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Local Oscillator

Compatibility

The HP 70900B is the master control
module for the moduiar specirurm
analyzers. 1t is also a eomponent of the
lightwave signal analyzers. It can
control the following slave moduies:
HP T0002A and 709034 IF sections;
HP 709044, TO05A/E, THB06A/D,
TOSORA seriions, HE 70807A and
70807H external mixer interface
module; HE 703084 and 70301A
tracking generators; HP TO620A,
706208 and 70621 A preamplifiers;
HP 78700 high speed digifizer;

and HP T4310A precision frequency
reference and FP 708108 lightwave
seclion,

Dual functionality as

an analyzer

The HP 708008 10 has two main
functions in the HP 70080 spectrum
analyzers: as the synthesized local
oseitiator (1)) and as the master
coritrol moduic for Lhe systemm.

As a spectrum analyzer local osciiia-
tor, it affects phase naise, stability, and
frequency accuracy. The HP 708005
i the reason that the analyzer has
gxcelient phase noise perfarmance

of -108 dBoHz at 10 kHz offset from
the carrier.

The synthests technigue has milii-
hertz reseistion for accurate frequency
control. The fast tuning speed of the
LO directly relates to the tuning speed
of the analyzer

As the masier eontrol module, the
HP T0900B determines system
features, slave module contyel,
eommand processing speed, and
HP-IB gpeed. The combination of
hardware and processing power
provides fast tuning for surveiilance
applications and auntomatic tosting.
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HP 70900B

WP FORIO8 LOEAL UESTHLATOR

----- PG — ey STATHE Sy

spry W R Visy HBd EE N |
e w % ® i & % i
e At e

[ NSTRIMENT STATE Nty )

» MEAGURE
m SELF TESY

e 24T IBAATOR M

RE Secion’  iF Section’
s Optional -
:Fﬂ)ﬂl E\ﬁd: -@ ."_.-—K-DQ
:Section” |
HPE 7G200R S
Optiooal | Optional
L H 7031@;1:_......._..._....@ uP 1ND§ - L HP 70700A !
© Precision : Digitizer -
' Fraguency * e ;
; Reference [remem] | HPB | et
RO SU .
T Optional | Optional
. Display © Compudar
o or other oF wiher
T MSIB © L HPHB :
Utnstrument ¢ L Instrument |
I E R T T IR |
System requirements Diagramn nutes . .
When confi gareti 49 8 Spectruim i i?néﬂngéis W TOURYATISIAA/STRB00AST 0507 S/
analyzer, the HP 70900B requires an T Ishiges HP T0902A/7R9034,
iF Section and either an RE section or 3 includes HP 7O620R/70621AITORTBATEROTE.

an HP 79907A/B external mixer inter-
face module. Only one BF section is
allowad, The 103 does not require a
gisplay to operate over the HEP-18.

Inclades HP 7OUMATO20SATE0TE.
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Local Oscillator

Source and offset {racking
capability

Combine the HP 780008 with the
HP 70300A or 70301A tracking
generators to get a gource from
20 Hz to 18 GHz. Or combine the
HP TO380A/T00008 with an

HP 76000 spectrum analyzer for
offset tracking applications (see
Tracking Generator section).

Distributed processing with
downloadable programs
Measurement routines to operate

the analyzer, make decisions, and
branch to sther routines can be
downicaded into the analyzer. Once
downloaded, you activate the routines
manually from the frontf panel, or
execute them from a computer as a
kigh level command. Letthe
computer do other things while the
analyzer takes data, performs high
level math eperations--such asa
probability digtribution function and
then returns information to the
computer

A debug mode is & useful aid in the
development of downloadable
prograrss and standard programs
writien on a compiten

Optional
TP 70310A

Precision PR 1

Frequency
Relerence

Limit fines
Enter limit lines divectly from the

front panel. The limit lines give pasy’

fail indications {either an on-gcreen

warning or & beep! if the trace data

falis outside the limit. This 15 useful
for component tesis or digital radio

masks.

Extensive markers
Extensive marker capability allows

you to simplify complex tasks. Marker

noise and delta marker allow you o

quickly measure carrier to notse ratio.

Various marker read-outs, such ag
period and 1T, are advantageous to
those working in radar with pulsed
R¥E signals.

Delta markers can be placed on
different: traces o compare resolte
from previously stored data. Up o
five on-screen markers are available.
The peak, minimum, lefk, right, and
closest peak allow you to move about
the trace eavily and quickis:

HE 705008

HP 70900B

Frace math and more

Nurerous trace math funetions are
avaitable manvally and even mere
are available via programs. Manually
vou can add angd subtract traces and
manipuiate the trace versus a display
line for proper on-screen position.
You algo have manual control to titie
your display and to use a display line
and threshold lines. Traee lengths
can be varied from 3 to 2048 points.
Over HP-IB or with downicadable
programs, you can use logarithms,
exponents, and more complex routines
such as FFTs and probability digtni-
bution faneticns,

HP 70300A or

HP 70301A Tracking Generator

P

v oY

[e#p-MsB | | He-g |

-©

v v

| MSIB
o Instruments’
© Displays

COHPIB
¢ Controliars/
. Instruments

HP 708008 requirements and optional capability when used as an analyzer
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Local Oscillator HP 709008
Calibration
L0 OUY 300 MHz, 300 MWz, Signal
3.9 - 0 dBm {0 dBm 366 Mz,
88 GHz OUY QUT -10 dBm

Y0

1]
Q

M/N x 3
Synth.

4

)

" > Tune + Span

0 w .| SWEEPNYTO SWEEF GUTPUTANPUT

YTO Control - ' © @ o 10V)
T gwe our
¢ @ 5V}
Video N
P |l Ay e {from HE 70802A
or HP 7GO03A)

¥

[wpmsg! | wPiB |

100 Mz \L
150 MMz N HP-MGHES
(i.e., from HP 703108} (e, 10 display) 7

HP 799008 local oscillator/control modale block diagram

Secure environmentis

Follow one of severa! procedures to
ensure that equipment is secure
enough when it leaves your environ-
ment. The PARTIAL ERASE
command erases all unprotected
internal memory (user-defined
variables, traces, functions, keys,
and files} and reserved memory
(instrument settings and predefined
variables} except for cal factors and
sertal number. The ERASE command
provides maximum security, as ail
internal memory (protected or notl,
reserved memory, eal fackors, serial
number, and input buffer are
completely erased from memory.

Custom applications

Other spectrum analyzer-based
solutions are possible using the

P 709008, These include using the
HP 702008 with an LO distribution
amplifier to make phase coherent
muiti-channel receivers. Refer to the
Configuration Examples zection for
more information.
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General Characteristics
300 MHz catibrator gutput BNG {f), 50 2 {nominal)

Gatput power 4} dBm £ 0.3 48
Froguency accurasy 300 &2 x frequency reference atcuracy
£xt froq rof input ' SMB (), rewr panel, 58 (2 (nominal), 104 MHz
Pawer required 0 4B +3 dB mavimum
Wax, phase noite -15% dBoHz 4t > 10 KHz offset
Maximum spurious < phase noise or -115 dBe, whichever is greater
Sweep cutput/input EMB (), rear parel, 0-10 V for SWeep 50 My
Agturacy 2%
Tune + span culped SME {rm}, rear panel, 4.5-88V (1.5 V/GHE
HSWP cutpat/input SMB {m}, rear panel, TIL open ogliscior
Sweep condition |ows = not ready o swasp
Meaximum dalay 200 ps from HSWP high to sweep
Meax. cureant draw 16 mA
HP-IB oodes SH1 AH1 T6 14 SR RLT DOT PPO DT B2 64

Ordering Information

HP 709008 local oscillator and eontrol module
Option 1BN certifieate of calibration
Option 1BP certificate of calibration and data
Opiion 512 1 MB memory
Option 910 extra user's maznual
Option 915 gervice manual set
Option W30 two additional years of return-to-HP warranty (3 years total)
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IF Sections

HP 709024
IO Hz to 300 kHz
resolution bandwidths

HE 709034
100 kHz to 3 MHz
resolution bandwidth

N

I¥ sections for analyzers

The intermediate freguency {IF)
sectians provide signal processing
elements required for the spectrum
analyzers and lightwave signal
analyzers. The HP T6902A provides
narrow resoiution bandwidths, from
16 Hz 10 360 kHz, while the

HP 70403A provides 100 kHz to

3 MHz resolution bandwidths, You
can use either or both IF seetions in
any of the configured systems,

Bandwidths in 0% increments
Maximize measurement speed using
104 incremental bandwidths. Wider
handwidths offer the mest speed,
whereas narsow bandwidths offer
tnore resatulion and sensitivity. The
10% incremental bandwidth steps
offer you the best cheice of bandwidth
sizes. The bandwidths ean also be
changed in a 1, 3, 30 sequence.

IR O-1Y .

F MM

Logging amplifier and detector
Calibrated logging amplifiers provide
superh amphtude aceuracy for the
analvzers. Four detection modes are
available to properiy display a variety
of signals:
* positive peak detector for
impulsive signals
* normai-—alternate positive and
negative peak for OW signals and
many others
* sample for ebserving modulation
in fized tuned {zero gpan) mode
and noise averaging
* negative peak detector

FROGIA 1§ SECN0N
AES BY 100 ki~ 3 Mt

- SPATUS oy
HO e

A ALK QLITPUT Mk,

HP 70902A/70903A

VIDED 4-1%

IF 205 Mtz

Qutputs

The 3 MHz IF output on the

HE TH902A and the 21.4 MHz output
on the HP 70803A aliow cennection

to other instruments such as demodu-
lators, digitizers, and oscilloscopes.
The HP 709034 has a hnear AGC
video putput that provides a censtant
peak amplifude outpit of the detected
moduiation component of the input
signal. You can use this in zero-span
{fized-tuned) to drive an oscilloscope
for pulsed RF signals, an audio
amplifier for AM signals, or 8 syne
processor, The limited IF output on
the HP 70902A can be used with
freguency counters,
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*
1F Sections HP 70902A/70903A
Variable L
Step  Res BW 28 Video BW
Galn Detect
214 MHz IN r ,
{from RE Section = Vitdeg QUT
or HMP J0OD03A)
21,4 MHz - l
ouT .
~ae Vigdeo OUT (0-1V, 1 K&
18.4 Mz \1( \]/
AUX 3 Mz Limited
EOUT # OuT
HP 708834 IF section block diagram
!
Variable
Stap Res BW Log Vigao BW
{agin Amp
Detactor
514 Mz B 1. s Video BN (Hom WP T0902A)
{irom MP 78008} T Video OQUT {0 t0 2 V}
- Afideo OUT (D te 3 V)
AGCiAntiog
21.4 MMz OUT ] . )
{to HE 709024 & e Linsar AGC Video
optiorally}
214 MMz IF OUT

HP 109024 1¥ section block diagram

General Characteristics

Ordering Information

HP 70902A inputs/ontpats
Auxifiary video ostpst  BNG (5, 01 V. 1 k L2 {nominal}, front panel
3 MR IF cutput {(fear)  BRC (R, 50 62, 1.5:1 VEWR {nominal),

front panal

.15 gBrn nominal with -10 dBm AF input, § ¢B
atin and -10 £Bm reference feval

Qutpal power

HP 709024 1¥ section
Option 810 extra user's manual set
Option 915 service manual set

HP 70903 IF secticn
Option 1BN certificate of calibration

Limited IF output SMB {m), 12 0.5V p-p (nominal), reat panel
HP 789034 inpuisfoutpuls
Auxilfary video output  BNO {3, 030 1V, 100 2 {nominal), front panel

21.4 MHz IF output (mea) BNC (1), 80 Q1560 YSWR (nominal,
front panal

Dutpot power <15 dRm nominal with -10 #Bm RF apul, 0 0B
atte and -10 dBm raferance lovel
Linear ADC video oulput
feveled output 1V, 50 £, SMB {m) {nominai)
Bistostion {-30 dBminput, < 8% THD
G0% AM, Fyq = 10 KHZ)
AGC atfack time 30 ms
{rerindic signais)
AGC decay time 300 ms
{patindie siguals)

Option 816 exira user's manual
Option 915 service manual set
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IF Sections

titra-wide bandwidth IF module

160 Hz fo 26.5 GHz

The H¥ T0611A ultra-wide bandwidth
I¥ module adds receiver functionality
to certain HP 70000 series spectram
analyzers. Designed specifically

to work with the TP 71269A/P
Option 001 analyzer, it adds receiver
bandwidths of 10 MHz to 160 MHz

in 10% increments. Adding the

HE 708114 to the HP 7120040/P
Option 001 eonstitutes the HP T1816A
wide-bandwidth surveillance receiver,

The HP T1910A/P receiver monitors
signals from 100 Hz to 26.5 GHz.

1% provides a cost-effective
combination of search and wide-
bandwidth collection capab#ities for
surveillance and signal monitoring
applications, its flaxibility makes it
an ideal downeonverter i stinmulus-
response applications.

System Building Blocks

HP 70911A

T'o search for signals, the receiver
sweeps over user-specified spans up
to 26.5 GHz wide using bandwidths
up to 3 MHz. A wide dynamic range
ensures that signals of varions ampli-
tudes are quickly identified. Once a
signal is located, the receiver is fixed-
tuned and the wide IF bandwadths
are vsed for signal collection. (Band-
widths up to 36 MEHz are available
with microwave preselection, and up
to 100 MHz unpreselecied.) A linear
TF signal path provides good signal
fidelity with standard cutputs of
321.4 MHz IF and linear vides,
Opticnal outpuss inclade 76 and

140 MEz 1F, analog ¥/Q, and
demodulated FM.

for mere ahout the HP T1910A wide
bandwidth surveillance receiver, see
page 37.

Ordering Information

HP 70911A ulira-wide bandwidth

IF module

Fmportant: Options 001 through D67

are circuit boards. There are only

four eireuwit board slots quailable.

Option 004 consists of twoe clreudt

boards. When ordering, be cerlain

that the total number of eiroult

boards does nof exceed forer.

Option 001 70 MHz IF cutput
fone board}

Option 482 140 MHz IF cutput
{one hoard)

Option: 004 analog 1'Q output
ftwo boards)

Optior: 005 FM output {one board)

Option 007 70 MHz IF channel
filtors (one board) requires
Option 001

Option 898 L.O firmware upgrade,
CPU board upgrade, and 1 MB
RAM

Option 099 1.0 firmware npgrade
and 1 MB BAM
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RF Sections

Part of the spectrum analyzers
and lightwave signal analyzers

100 Hz to 2.9 GHz RF section

Aftenuaior and mixer
conversion stage

RF section for analyzers

The HP T0904A RF section provides
the 100 Hz to 2.9 GHz broadband
inpedt conversion for the HP 71100C/P
spectrum analyzer and the

HP 71401C lightwave signal analyrer.

RF performance

'The IIP 70904 A RF section contains
an input attenuator and a mixer. The
RF mixes converts the incoming RF
signals to the intermediate frequency
{1 for further processing. The
broadband, low noise mixer offers the
performance needed to make high
dynamic range measurements.

The input attensator can be automat

cally coupled either to the reforence
lewel for mixer protection or to the
highest mixer level to maximize
dynamtic range. The input attenuator
varies from G te 70 d21n 10 dB steps.

Option H25 has 5 dB step attenuvators.

DC blocking eapacitor

You can awitch in a de blocking
capacitor to prevent dumaging de
signals from antering the input
attenuator and mixer. This section
offers both ac and de coupled inpuis,

Probe power

if you need to probe youy clgemit,
you can drive the probe using the
connection available on the front
panel. High impedance probes, such
as the HEF 418004 and 85024A are

available.

Outpuis

A buffered LO cutput is avaitable to
drive tracking generators or other
modules such as the external mixer
interface module.
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System Building Blocks

HP 70904A

FUAGAA BE SECTION:
FANGE 100 Ha- 28 GHz

dps MKz 3
[N

g RE NPT R
PRODE PUWER

Cenoral Characteristics

inputs/outpuls
R¥ frpyt (100 He te 2.9 GH) Type-N, 50 €2 {nominal}, front panel
L0 emissions <-100 d8m {10 ¢B altn)
 YSWR {= 10 4B atin) < 1.51 {nominal)
% VEWR {0 d8 atta) < 2.8:1 {norninal)
Probe powsr sutput 15, -12 ¥ and ground, 150 mA max., front panel
Firs LD auxiHiary ootput SMA {mj, rear panal, 50 Q (aominal)
Frequenty ranye 3.0-88GHz
Power range +1.5 dBm-12 dBm

Ordering Information

HE 70004 A RF section
Option 1BH general export hicense
Option 18BN cestificate of calibration
Opiion 1BP certificate of calibration and data
Option 914 extra user’s manual
Option 915 service manual set

21.4
MHz
IF QuUT

LO N 1O 306 MHz In

{from RE 708008} OouT {from HP T09008)




System Building Blocks
RF Sections

Part of spectrum analyzers
50 kHz 10 22 GHz RF section

Attenuator end mixer
conversion stage

RBF section for analyzers

The HE 709054 RF section provides
the broadband inputs for the spectrum
analyzers. The R¥ section converts the
input gignale te an intermediate
frequency for further processing.

HY¥ performance

This broadband, low noise mixer offers
the performarnce needed to make high
dynamic range measurements. The
HP TO008A eperates to 22 GHz.

Compatibifity

The HP 70805A has & 0 to 70 dB input
attennator, variable in 10 4B steps,
in manufacturing environmments
where signals are known, you can
save money by using this module
without a preselector.

Signal identification

For unpreselected microwave
spectrum analyzers, an automatic
signal identification routine returns
the frequency of an unknewn signal
Simply place a marker on a signal
response. If you have several unknoewn
frequencies simultanecusly present
at the analvrer input, & preselecied
spectrun analyzer, ke the

HP 71200A0/F, is recommended.

Qutputs

The 321.4 Mk cutput and input are
available when the module is tuned
above 2.7 GHz. This provides an
unpreselected signad which can be
demotulated or detected. The first
L0 auxiliary output allows operation
with {racking generators and external
mixer interface modules

HP 70905A

HE FAR05A AF BEETION
FANGE ShkH - 2F B4z

o BTATHE

AR BE INPLFT SR

General Characteristics

Inputs/outputs
BF inpuk Type-N (f), 58 (2 (nominad), frent panel
LG emissions <-10 dBm with 10 dB attn, VSWE {= 10 d8 attn)
Freq M) VOWR fnominal}
g-12.7 <173
12.5-18.0 <201
18.0-22 <251
34 .4 MU IF optpat SMB {m), rear panel, 50 €2 {nominal)
Frequency range 0700 MHz
Ampiitude loved Fracks 214 MHy IF with -21 ¢Bm «3 4B offse! in 321.4 MHz bands only}
First 1.6 auxiliary output  SMA (8], rear panel, 50 @ {nominal)
Freguency rangs 30-600Hz
Pawer range +1.5 dim-12 dBm
Ordering Information

HP 70905A BEF section
Option 1BN certificate of calibration
Option 1BP certificate of calibration and data
Option 910 extra user’s manual
Option 9145 service manual set

I
923.9 ¥ CUT| LRt el 8

2.4 MMz

L
o e

10 l Lex I B N
(i HP FOE00E) CuT Heome HP TOBG0E)




System Building Blocks

RF Sections HP 70908A

RF section for analyzers

The HP 70908A RF section provides
fundamentally mixed 100 Hz fo

22 (GFiz broadband input conversion
for the HY 712100 spectrum analyzer
and the HP 714000 lightwave signal
analyzer.

Fundamenital mixing
Fundamental mixing provides a
means of achieving unprecedented
sensgitivity for microwave measure-
ments and for high speed lightwave
modizlation rates. This sensifivity
allows you to reduce microwave spuri-
onus test times from days {o hours.

Emproved sensilivity algo improves
second and third order dynamic range.
Excellent dynamic range is obtained
with an analyzer that has both good
sengitivity and good distortion perfor-
manee (TOT and 80T} These princi-
ples apply to all analyzers and testers
that contain this module.

Dynamically tracking
preselector

The internal preselector dynamically
tracks the analyzer’s tuning. The
preselector is therefore continnously
peaked, which saves you time and

provides excellent amplitude accuracy.

RF performance

The HP T0908A also containg s 70 dB
slep attenuator variable in 16 dB
ateps. Option H25 provides a 5 dB
step attenuator.

Outputs

The 321.4 MHz IF output allows you
to access the converted RF signal. You
can then detect and display this signal
on external equipment.

The first 1O auxiliary output allows

operation with tracking generators
and external mixer interface modules,
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HPIDO0AA BF SEQTION.
FANGE 10 L

FRERRIREE BF INPUT W

General Characteristics

Inpetsfoutputs
AF input Typa-N (), front panel, 50 © {nominal}
18 emissions < -108 dBrm iow band {0 to 2.9 GHg) (10 dB attn)
< -5 dBm high band (2.7 10 22 GHY)
VEWR (= 1046 atm) Freq (GHz} VSWR (nominal)
0128 <19t
12.8-18.8 <231
18.0-22.8 <251
3218 Mtz IF out SMB {m}, rear panel, 50 €2 fnominal, switehed), available for ai
input freg
Banfwidth =15 MHz
Ampilude lavel -1 dim for -10 dBem input fo mixer {pominal
First 1.8 auxiliary out SMA (D), rear panel, 58 Q (nominal); YEWR {z 1 dB atin} <31
Frequency range 30te666Hz
Powar range 51010 dBm

Ordering Information

HP 70908A BF section
Option 098 controtier board upgrade kit (see HP T0860A)
Option 099 RAM/BROM upgrade kit {see HP TOB61A)
Option 1BH general export license
Option 1BN certificate of calibratior:
Option 1BP cortificate of calibration and data
Option 919 exira user manual
Option $15 service manual sel



System Building Blocks

RF Sections

F00 Hz to 28.5 GHz RF sections

RF sections for analyzers

The HE 708084 and TOO10A RF
sections provide coverage from 100 Hz
to 28.5 GHz. They are used in the

HP T1208A/F spectriim analyzer,

Improved sensitiviiy

Diode-pair mixing provides lower
conversion loss, allowing the spectrum
analyzer to have sensitivities that
compete with fundamentaily mixed
designs. The sensitivity is also
improved by the nse of a built-in
preaoaplifier before the first mixer

{in the microwave path}.

HP 709104 features
The HY TO910A adds a switchable
bypass path around the YIG tuned

HP 70909A/70910A Including Z40

filter (Y'I'F} for making very sensitive
measurements when extraneous
signals are not a problem. Alsc,

the HP 70910A engures that the
minimum bandwidth through the
YTF is greater than 36 MHz and the
minimum bandwidth through the low
hand path is greater than 45 MHz,
The HI 7T0908A does not have the
bypass switch, and the bandwidth
through the YTF is commonly around
27 M=,

txternal mixing
For millimeter measurernents, these
EF gsections incliade the extra awifeh-
ing and signals necessary to connect
external mixers, including ITP 11974
series preselected mixers, The

1IP [RRE5, AF SECTION
FABNGE m“--_l‘iefﬁ-m&- .

" tubgsaney

HP 70909A Optien 240 makes use
of this capability and integrates
preselected mixing to 40 GHz. The
switching scheme in the Option 240
altows a continueus sweep from

160 Hz to 40 Giiz.

Outputs

A switched L0 is routed to the front
pane! for connection to an axternal
mixer. Rear panel outpats inclade the
3to 6.5 GH2L0, and [Fe at both 321 4
and 21.4 MHz The spectrum analyzer
adjusts gain within the module to
keep a constant relationship between
the power out of the input attensator
and the I¥ outputs.

HP 7oS00A Opt. 288

HE PosGeA Opt Z40

PAESELECTED MILLIMETER FRONTEND

v o Mdr F

G Gy L0

T,
ronnacle

190 e .

7 REr LR

4 GF

¥ iN=UF

10 He - 265

‘ L W
ihs

PEMEH S RHLES B a2
EITEN G -
d 10 o0 Tetq B
TUHESERAH . )
Y e e ot [ pap——— ity HP TG00
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RF Sections

System Building Blocks

HP 70909A/70910A Including Z40

General Characteristics

HP 7090%A and HP 70910A RF sections (100 Hz 10 26.5 GHz)

/F laput
L0 smlssions
{16 ¢85 attn)

VSWR (= 1048 afin}

22¢.4 MKx syvtomal iF input
Return foss

APG 3.5, 58 (2 {nominal}
Total signal powsr

Cantar Presetector Presetector off
frequency of {HP 708104}
6-2.9 GHz <10 dBm <-B{) 48m
2.9-265 GHy <100 dBm <& HBm

Freg {GHz} VSWH (rominal}

0-8.2 <t

£0-268 <201

ShA (1, B0 G {nominal}
=14 4B from 271 4 to 371.4 MHz

Maximure saie input ievel (spae) as, G dBm. de, £ 3V

Ynise tigure
SHI
10

Tuag and cpan sutput
Voltaga range
Tuning sensitivity

Praselector DAG
Voltage rangs

First L8 cutput
Freyq, range
Output power {spec)
21 Minimam
1 Maxirmurm
4%1.4 MiHz IF ontpat
Bandwidth

Leval
Return fpss

<1048

> £+ 30-CL) dBen

> {+ 10-CL) dBm

{C=gxternal miver conversion i08s)
BNG (1}, > 10 kE2 ipad impedancg
fo-13.28Y

RF inpuf selscted, 0.5 VWaHz BF freg
EAM inpal selected, 1.5 Wz LG freg

{8 bit DAG)
HF input seiected N=1 +13.3mV
N=2 +28.7¥ myv
N-4 +53.3mVY
Ext mikxer input +40L.0 Y
selgcied
SMB (), 500, VBWR < 2111
1.0-6.6 GHz {spec)
P RN R o550
145d8m 4.0 dBm
17.0d8m 17.5 dBm
Rear panel SMB {m), 50 O {pominal}
-3 48 bandwidth
AF frequency HP 739004 HP 708184 spec)
0-2.9 GHz = 48 Ry » 48 MH2
2.7-26.5 GHr » 27 MHz > 36 MKz
{preselecior ON)
2.{-28.5 GHz NA =208 MHz
{nresalector OFF)
£ ingut >280 Mz 200 MHz

-5 R for O dlm RF input aryd 10 dB atten
448 al 3214 » 50 MMz
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Ordering Information

HP 70908A RF sectim

Option 240 configuration fo work
with HP 70590A Option 240

Option 698 controller board
upgrade kit (see HP 708604}

Option 699 RAM/ROM upgrade kit
{sec P TH61A)

Opiion 1BN certificate of
ealibration

Option 1BP certificate of
calibration with data

Option 930 extra user manual

Option 915 service documentation
and software

HP 70910A RF section

Option 098 controller board
upgrade kit {see HP T08604A)

Option 099 RAM/ROM upgrade kit
(see HI* 7T0861A}

Option 1BN certificate of
calibration

Option 1BP cortificate of
calibration with data

Option 910 extra user manual



System Building Blocks

External Mixer Interface Module

Add external mivers to any
HP MMS spectrum analyzer

Select multiple external mixers
with softheys

The HP 760078 external mixer inter-
face madide (EMIM) is the interface
needed to use the HP 11974 series
presetected millimeter mixers

with HP 70080 modular spectrum
analyzers,

The HP 73907B external mixer inter-
face module ig also compatible with
the HF 11870 series millimeter
mixers, which extend to 1310 GHz,

and with millimeter mixers from other
manufacturers, which extend to

328 Gy, (Other miver series are

nat preselected.)

System configuration

The HP 708078 provides the

FIP 11974 mixers with a awept 1.0
signal and a tune and span signal.
The HP 11974 mixers retumn an IF
signal fo the BP 70907, where it is
eonverted to 21.4 MHz and output to
an I¥F module. See the figure below,

HP 70907B

HP 70907A vpgrade

An HP T000T7A can be upgraded tothe
HP 705078 with the HP T090TA-K74
upgrade kit!. The kit can be installed
by the customer in about one hour.
The HP 74000 series LD module

{HE 70900A or B) must meet certain
date code requirements. (See Ordering
Information.}

21.4 Mz
= IF Input
® - - = 214 MHz
input F Crput
fr
{exggen:nal .......... < Presaiector @
ixer) Current Tune/Spar Dutput
@ Source o P 11974

] presslected mixers)
| - L0 Curput
@ Z& S tieveled) (&)
!
g EC Output
}\ - {unieveled)
Mi.xe;' 3214 300 300 Tune  LO Input
Bias MHz Mz AMHz o {ffrom LO
(%Jtput IE tnpat Ouiptd Spap  modile)
Output ffrom frrpust
O {from
module) LG
madiie

HP 708078 EMIM block diagram
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System Building Blocks

External Mixer Interface Module

HP 70907B

Specifications

Intesnal 3214 MHz callrator acewracy 0.6 4B 2t -35 dBm

input/output characleristics?

Front panef oniy; see module characteristics for more delalled infor-

matfon.

Praselector tuns/span
Voliage range {spesiiication}
Tuning sensitvity {specitication}
Load impedance

<A51>88Y
15 ViGHY
>18 kG {nominal}

Mixer bias
RMaximem voliage {Charactristic)
Currend range, 2V« Vout 2V

33V

Renge {specification} 1840 +10 GHz
Resolution {characteristic) <28 pA
Aceweracy {specification) 30 pA
Source impedance »1 M2 {nominal)
10 cufpat
Frequenty ranye (specification) 3.0te 6.6 GHz
Qutput power (spacitication) SdBm +1 5 4B
VEWH (oharasterisiic =151
{mpegance 50 Q {nominal}
iF input
Frequency {chararteristin) 324 MYz
Meaximum safe input level{charactrighic)
o ae < 30 dBm
Thde +3V
VSWR a1 321. 4 £5 MHz {characteristic) < 1.8:1
bnpodanne 500 inominal}
Ganeral specifications and charanieristics
Temporators 071 4550
Storage <100 Gto +75°C
Waight 28821
Bimengigns 1 sl module

t Mixgr bias i comversed to preseiecios peak, resuiting i achivation of a preselector
peaiing with She BIAS PEAK fhnction. Sweep times must be manuaily contretisd n
wids spans ta aveld overswesping the pressfsctar.

2 fdore detailed specifications arg given in the HP Y0S00B Instaliation and

Werifieation manugl.

¥ Bee MP F1208A microwave spectrum analyzer specifications,
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Compatihility, HP 70807 externaf mixer interface module

Modat SN Compatibifity kit
HP IG00TA all  HP 70807A-K74 upgrade kit required®
P 709078 alt  Fully compatible provided HP TE300A/8 LD

meets the fallowing requirements:

Firmwars date LG upgrade kit
code (YYMMOD;  requited
£56730 HP HGH7B-068
£80203 (BAM/ROM 3 CPLY
8819015 HP 700078-00¢
870501 {RAMYROM ordy}
880314
8804061
880606 Fully sompatible

Ordering Information

HP 70907 oxternal miver inferface module
Option 698 CPU and HAM/ROM upgrade
Option 098 RAM/ROM upgrade
Opiion 910 extra user manual
Option 915 service manual sef
Optien W30 two additional years of returnto-HP

warranty (3 years total)




Computers and Software

Visual Engineering Environment

Cut test developntent time
by 20% to BO%:

Modify programs guickly and
reduce time o moarkel

Build systems quickly
and intuitively

Leverage existing measurement
programs

Collect and analyze data quickly

HP VEE increases your
productivity

HP VEE is a powerfiel visual program-
ming language that can be used with
MMSE. To develop programs in HP
VEE, you connect graphical “objects”
instead of writing lines of code, These
programs resembie easy-fo-ander-
stand block dingrams with hnes.

HP VEE is designed {o increase your
productivity, One HP VEE obiect
accomplishes an entire series of steps
in a tvpical activity, while still allow-
ing low level “pecks and pokes.”

Ag a full language, HI? VEE provides
1YO and networking capabilities that
ieonic GUI (graphical user interface)
builders can't handle. 1t alse develaps
program logie flow that iconic C-cnde
generators don’ have.

HP VEE

HP VEE is a better software
citizen

HP VEE allows you to leverage your
enrrent programming software, such
as OfC++ BASIC, PASCAL, and
FORTRAN, as well as popular
database, word processing, and
spreadsheet programs, such as MS
Word or Excel.

1f your main program is in G/C++, you
can call HP VEE programs that would
e difficult to write in 8/C+3 {such as
instrument tie-ing), or you can create
vour main program in HP VEE and
eall C/C++ programs.

You wili like the short learning curve
of HP VEE. The language 1s cagy to
nnderstand and raaintain, 5o cross-
training is enhanced and maintenance
efforts are rednoed.

What's new in HP VEE 3.2

HP VEE is more opern. 1t now sup-
porte Windews 95 and Windows NT,
as well as Windows 3.1, HP-UX series
300 and Solaris platforms. B features
easy-to-use VXI plug & play driver
support for all Windows and HP-UJX
series 700 platforms to assure your
productivity in muiti-vendor environ-
ments. P VEE also offers optional
untinited run tirme. And you can use
HI? VIEE as either a client or a gorver,

HP VEE 3.2 now works even hetter en
PC plug-in cards. Data Transiation's
Visual Programming Interface pro-
vides nmenu picks in HP VEE for seam-
loss PC plag-in data acquistion o over
56 cards, Meilhaus Electronic's data
aconisition hoards, serial interface
boards, and inlelligent sensor motd-
ules deliver comprehensive PC data
acquisition selutions through HP VEE.

You can now export H¥P VEE data to
PV-WAVE, and use this powerful
graphics analysis package to display
HP VEE data files. Also, you ean
easily create and print key program
parameters, including the information
that is especially important for main-
taining 180 9600 documentation.
With HP VEE, von can print complete
transaction details, not just
summaries.
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Computers and Software

Visual Engineering Environment

Porting across platforms

HP VEE provides forward compati-
hility across operating systems to
aEsnre masdmum productivity among
engineers, departments, and
companies. These platforms include
Windows 3.1, Windews 95, and
Windows NT: HP.UX series 700 and
series 380; and Solaris.

Yo can leverage other test programs
for use within HP VEE. You can use
popudar textual langusges such as
C/C++, Visual Bagie, HP BASIC, and
FORTRAN. Use standard ties to
languages such as Dynamie Link
Libraries {DLLs} or Dynamic Data
Exchange (DDE) in MS Windows, and
Shared Libraries or Named Pipes in
UNIX HP VEE's capahilities can be
extended (o sudt your own appiication
by using off-the-shelf libraries inother
languages, as well, You can launeh
virtually any application available

on your operating system and share
iest data with applications such as
spreadshects and databages.

Tontenalin it

VEE
WINDOWS

Support for open, standard
computer systems

HP VEE supports Lhe most popular
compnter platforms including
external and HP VX embedded
PCx running MS Windows 3.1,
Windows 95, and Windows NL

It also supperts exlernal and VXI
embedded HP Workstations running
HPUX, and external Sun work-
stations running Solaris. Interface
options include GPIE, VX, Serial,
GPIO, PC Phug-in, and LAN-GPIB,

Free start-up support
Hewlett-Packard's world-class
stippert starts when you register
your new HP VEE. At that time
yaur'll receive, at ne charge, aceess to
HP VEE WEB site/BBS
HPVEE Interrict Users Group
HP VEE Monthly Newsletter
HP's 24 hour faxback gervice
Other HP Support and Services

*

ln addition to free factory suppeort,

HP also offers s complete range of
support services to give you access

ta the Iatest and most complete world-
wide technicad suppert available.

HP iraining

Learn quickly at vour ows pace with
on-line decumentation, HP VEE
mamzals, or the Prentice-Hall books,
Al provide pragctical examples Lo get
you up-and-running quickly In
addition, you can get clagsroom
mstruction at an HP VEE customer
training center: To register, contnct
your nearest Howlett-Packard sales
office or call 1.800-HP CLASS in

the US.
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HP VEE

Ordering Information

HP VEE for Windows

HP £2120E HP VEE 4.0 for Windows
a4 and Windows NT. (Inchudes the
latest full development software on.
CD.ROM . English manuals and book,
quantity discounts available.}

Opt AGE upgrade/erossgrade version

Opt AAS additional 3.5 inch floppies

Opt EN1 run time version (ohe cepy s
OD-ROM and floppies, English only

Opt RUN ren time version (unlimited
copies); mciudes CD-ROM and
floppies, Englizh oniy

Opt 1AK Heense-to-use only; no
maiivals or media

Opt AB(x) loealization opiions:
ABI} Georman, ABE Spanish,
ABF French, ABJ Japanese,
ABY lialian, ABD Tarwanese

Opt VIS graphics analysis package, PV
WAVE from Visua] Numerics

HP E2126C HP VEE 3.1 for Windows
3.1 {Incindes full development
sofiware on 3.5 inch disks,
English manuals, and beok)

Opt AGE upgrade/crossgrade version)

Opt BN run time version {one copyh
CI-ROM and {loppies, English only

Opt RUN run time version (unlimited
copiesk; includes flopples, English
only

Opt LAK license-to-use only;
no imannals or media

Opt AB(x) localization 9ptions:
ABY German, ARBE Spanish,
ARF French, AR Japanese,
ARZ Italian, ABO Taiwanese

Controlier requirements

HP E2120C Intel 486733 with intel 387
L‘GPI'UCESK?OIZ

HP E21261) Intel 486/00 or 04 MHz
Pentium (486/33 minimuom) with
Intel 387 coprocessor

Note: HP VEE for Windows s supporéed
o the HP BADEPCTR VYT embedded
controlier

Graphics regairements
P VEE requires a minimuam of
a 640480 VOA display system.
A 1024x765 SVGA display is highly
yecomrnended, particularly for
development systems,




Computers and Software

Visual Engineering Environment

Operating syslem reguiremants
MS-DOS version 5.0 or Inter and
MS Windows 3.1, For HP BE21205 and
823450, M5 Windows 95 or Windows
N 351 is required.

Memory reguirements
Windows 3.1 and Windows 95: 16 MB
(8 MB min.y, Windows NT: 24 MB

Hard disk requirements
25 MB of available disk space

FO interfaces supported
HP F1483A/E13834A VX Link inter-
face; HP 823408 HP-I8 interface;
{1P 82341C TP IB interface;
HP 823358 HP 18 interface; National
Instruments ATGP1B,

o

HP VEE

MC-GPIB, GPIB-PCIEIIA, and

PC cards; Intel iIGPIB/PCMCIA

interface; serial interface ports
Reeommended pevipherals

HP Laserdel, HP DeskJet, and

HP Paintdet printers are supported ag

welt as Postscript printers. Windows

plotters are alse supported.

HY VEE for HP-UX Systems

HP E2111E HP VEE 4.0 for series 760/
HP. UX 5.0 & 10.0. {Includes lalest
full development software on €I
ROM. English manuals and book,
quantity discounis avallable.)

Opt AGE upgrade from other vendor or
old version

Opt AAH additional DAT iape

Opl RUN run time version funlimited
copies); includes CD-ROM and DAT
tape, Englich only

Opt EN1 run time version (vne copyh
includes CD.ROM and DAT tape,
Engiish only

Opt LAK license-to-use only; no
manuals or media

Opt AB{x) localization options:
ABD German, ABF French,
ARJ Japanese, ABZ Italian

Opié VIS graphics analysis package,
PV WAVE from Visual Numeries

HY E2110C HP VEE 3.1 for series 300
and 400/HP. UX 9.0, Uncludes full
development software oy DAT tape,

CID-ROM, and 1/4.iach cartridge,
English manuals, and beok.)
Opt 1AK Heense bo-tise only:
no manuals or media
Opt HUN run time version (uniimited
copies: inchides DAT tape, Bnglish
only
Opt BN1 run thae version {one copyh
inchuedes DAY tape, Bnglish only
Opt AB(x) Jocalization options:
ABD German, ABRF French,
ABJ dupanese, ABZ Italian
Conlroller requirements
HP E2118D supports all medels of
HP series 300 FIP-UX workstations
and series 400 ITP-UX workatations
with DI0 backplanes. HP £2111D
supports HP series 700 HP.UX worlk
stations that include an BISA port
and V743 VX{ embedded controller.
Graphics requirements
HP VEE runs on color or gray-scale
display systems, Six-plane systems or
greater are recomrnended. A variety
of these gystems are available with

VA, 10245768 and 128021024 reso-
fution. Both 17-inch and 20.inch
monitors are available

Operating system requirements
HE-UX version 9.0 or graater
X Windows verdion 11.4 must be
instatled and running.
Note: X Windows ts tncluded in the
HP.UX product,

Memory requirements
Minimum required RAM is 24 MB
for HP series 366 and 32 MB for
HP series 700, Recommended RAM is
32 MEB for HP series 300 and 84 MB
for P sertes 100,

Hard disk requirements
456 MR disk space for H¥ geries 300
and b MB for HP series 7040, For a
fall HPUX gystern, a 540 MB hard
disk iz recornmented.

Recommended peripherals
HY {aserJot with minimum 2 MB
RAM or HP Paintdet printers are
recsnmended for screen printouts.

HF VEE for Solaris

HY E2112D HF VEE 3.2 for Sdlaris.
{Includes full development software
on CD-ROM, English manuals, and
hook.}

Opt $AK license to use oniy;
no manushs or madia

Opt AGE upgrade from other vendor
or older version

Opé VES Graphics Toolkil (PY-WAVED
from Visaal Numerics

HP K2112C BHP VEE 2.1 for Sun
operating system. {Inchades full
development software on CDROM,
Finglish manaals, and book.)

Opt 1AK delete media and mannals

Opt AGE current revision

Controfler requirements
Sun SPARCStations? meeting the
aperating system and windewing
system interfacs requirements Heted
below:

Graphics reguirements
Any display supperted by Open
Windows 3.4 or {ater. Color is highly
recommended.

Operating system Solariz 2.4

Memory requirements
A minium of 24 MB is required;
37 MB are recommendad,

Hard disk requiremenis
45 MB of hard disk space ure
reauired.

KO interfaces sapported
TEEE-488.2 (BEP-1B/GPEB),

10Tech, ine, SB488™ SBus [EEER
4882 Controllan-Driver Hev 1 5 (1),
H0Tech, SCEH88/8™ BCS! 10 1EEER
488.2 Controller-Driver Rev 1.4,
National Instruments NL488.2™
SCSE to INEH 488.2 Contreller-Driver
Rev 2.2 (1), Serial: Internal B5-232
serial ports A and B.

Note: Some newer SPARCStations may
not be compatible with some SBus 170
interfaces. Please consult 1/ 0 vendor
FHOTech oy Nationol Tnstruaments) for
the latest detailed information.

Recemmended peripherals
HP Laserdet printers with Postseript
only; Postscript printers; Hi- GL
plottars

H¥ VEE site licenses

HP E21 178 HP VEE 4.4 Site License.
tinciudes license for 50 full develop-
ment seats plus license for unlimited
number of ran-time copies, and 6
physical copies of the entire product.
{IVE1C, {1 E2111D, {1 E2112D
and (1 E2120D. One year of phone
support and software update service
included. )

Opt AGE guantity of upgrade/oredit for
previoss purchases {up o half of total
seats)

Opt AB(x) localization options:

ABID German, ABF French,
AR Japanese, ABY [talian

Naote: Gption VIS Graphics Analysis
Packege {PVWAVE) from Visual
Numerivs is guailable with E2111E,
E2¥125 and E2IZ0E. It inferprety
HP VEESs TQ FILE data confainer and
enhances is rick data tvpes by disploy-
ing 2D, 30 and 41D Lobles, graphs,
plots, surfoces, wnd projections for
visual analvsis and presentation.
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Accessories Round Out Your Systems

Accessories for the Modular Measurement
System

Mainframe cosmetic panel

Used o ocenspy empty module slois in a mainframe.
Mainframe control panels improve appearance enly snd
are not needed for operation.

Part no. BOBL-6448 one slot

Memory card

HP 85T00A (part ne. (850-1964)
32K BAM blank memory card

HP 85702A {part no. 82215-80001)
128K RAM hiank memory card

Hardkey panels for the HP 70004A display

Part no. T0004-60045 blank hardkey panel

Part ne. TOE20-60086 microwave Lransition analyzer panel
Part no. 70900-80208 spectrium analyzer panel

Part no. T0050-80833 aptical spectrurm analyzer panal

HH. keyboard
Part no. 46021 A keyboard for the HP T0004A display
Part no. 48020-60801 keyboard cable

External RGB monitors
For the HP 700044 and TOZ05A disploys (these will sync
from I8 to 25 kHz horizontol sweep rafes)

For imformation, calt your Hewteti-Packard sales represeniative.

Multisyneh color monitors
Use any multisynch monitor designed for PCs, available
from PC deulerships. The HP 70004A syneh rate falls
between two standard PC syneh rates and 80 requires a
mudtisynch monitor.

For idoreation, cail your Hewlett Packard sales representative.

400 Hz power line frequency opiion

Part no, TOH01-60068 isolation-transformer assembly
for the TP 70601A mainframe

{The HP 700044 display operates from 50 lo 400 Hz
standard.}
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Rack mount flange kits and slide kits

For the kits listed below, the rack height requirved for the
HP 7000G1A mainframe is 177 mm (7 inch); for the
HE 70004A display, 222 mon (8.75 inch).

Rack mount fiange kit

Th mount instrument without handles, use

Part no. B062-3978 for the HP 70001A mainframe;
Part nio. 5062-397% for the HP 70004A dispiay

Rack mount flange kit

To mount instrument with handles, use

Part ne. H062-4072 for the FIP 70001A mainframe or
the HF T0206A display;

Part na, 5062-4G78 for the HP 70004A display

Rack slide kits
Part no. B062-0781 for the HP T0001A mainframe
Part no. 5062-7086 for the HP 70004A display

HP 70310A power pack

Pari no. T8315-60016 power pack

external, atiaches to the HP 700014 backplane for
the HP 703104 ovenized vscillator (except module
Option 002)

Tools
SME cable puller; part no. 5021-6773
8716 inch wrench for SMA cables, part no. 8728-0015
Module instaliation tosl, part no, 8716-1307
2 mm hex-ball driver



M

System Accessories

Cables

HP-MSIB eables

Reguired to connect the HP TO004A and the FIP TO2064
dispiays to the HP 7000014 mainframs, and to connect
mainframes. Two HP 708008 HP-MSIB cables are included
in standard avstems as needed. For cables of other lengths up
to 1.0 km, please contact your Iocal sales representative.
HP 708004 HP MSIB cable (8.5 m)

P 708008 HP-MSIR cable (I m)

HP 708000 HP-MSIE cable (2 m)

HP I0RG0D HP.MSIB cable (6 m)

HE TO800E MP-MSIB cable (30 m)

Accessory cable kit
Accessory cable kit 71000-60003 includes Lhe following:
* 12 SME cables of assorted lengthe (2@ 180 mm, 2 @&
240 mom, 3@ 260 e, 3@ 365 mm, 2 @ 390 mm}
1 flexible 520 mun SMA cable, part no. 5361-9038
2 BME tees (mlin), part no. 1260-1381
1 8 mmm hex bali driver, part o, 8710- 1307
1 816 inch wrench, part ne. 8720-0015H
1 cable puller part no, H021-6773

* F F B B

L0 cables

Uaed to route the local oscillator signal between modudes,
Available in semi-rigid and flexible versions, Module-to-
module semi-rigid LO cables are designed to accommodate
three possible types of mocdule orientation. Right-out, Jeft-in
cables are used when, looking at the mmainframe from the rear,
the LO output post is on a modaule to the right of the LO input
port. Lefi-out, right-in cables are used whon the output port is
£0 the lefl of the input port. Vertical, mainframe- to-mainframe
cables are used to connect 10 ports located at the same hord
zemtal pusition in adjacent, stacked mainframes, Flexibls 1O
cables are available in two lengths und can accommodate any
orientation il the length is sufficient.

Right-cut, lefi-in semi-rigid L.O eable (SMA)
Part no. 5021-5448 1-glot module spacing
Part no, H021-H449 2.slot module spacing
Part no. 5021.5450 3-slot module spacing
Part no, 5021-5481 4-slot module spacing
Part no, 5021-5452 H-slot module spacing
Part no, 502154583
Part no, 5021- 5454

&-glot module spacing
7-slot module spacing

Lefi-out, right-in semi-rigid LO cable (SMA)
Part no. 5021-5491 1.alot module spacing
Part no. 5021.5492 Z-slot module spacing
Part no. BO2T-5493 3-slot module spacing
Part no, 5021-5484 4-siot module spacing
Part no. 502I-549 b-slot modnile spacing
Part no. 5021-5496 G-slot module spacing
Part no. 5021-5497 Y-slot module spacing

Vertical, mainframe-to-mainframe semi-rigid LO
cable (SMA)

Part no. HO21-8311

Flexible 1.0} cables (SMA)
Part no. H051-8038 within mainframe, 520 mm
Part no. 5061-3039 mainframe to-mainframe, 745 mm

Sembrigid cables for preselector modules
Part no. 5021-T402 cable HP T0600A 1o HP 709084
Part no. 5021-7403 cable HP THGLOA to HP 709058

System cables (SMB, flexible)
Used to route all rear panel signals {evcept LO signals)—
such as IF, vides, and 300 M2 —between modules. The cables
used are identical for each type of signal and can be used inter-
chungeahiy SIGBASE G5
=Part no. $120.5015 1-slot module apacing (160 mm} ¥
Past no. $120-5016 2-alot module spacing (180 mmiv
Part no. 8120-5017 3-glot madule spacing (205 mm)v
Part no. 8120-5028 4-slot module spacing (260 mm)v”
Part no. 8120-5021 5-slot module spacing 1310 mm)v”
Part no. 8120-5022 6-siot module spacing (365 mm)v
Part no. 8120-5023 7-slot module spacing (410 mm) v

v
4
W’
W
S

Cables greater than 7-slot medule spacing
Part po. 8126-5024 445 mme ¢
Part no. 8126-5025 490 mmv’ ¥
Part no. §120-5028 628 mm vV
- Part no. 8120-5351 798 mms X

= Vart no. 81905098 978 mmv

Part no. §120.502¢ 1080 mmv

Preamplifier cabies

Semi-rigid front panel cables connecting the medular pream-
plifiers to various RF seclions, Looking at the front of the
mainframe, the preamplificr appears to the right of the RF
goetion.

HP 706208 HP 70621A
HP 70904A S22 0083 5021-7T402
HP 765058A H022-6003 BO21-T402
HP 700058 BGZ1-7401 50217403
HP 709084 BO21-993]
HP 70908A 5021-9952 5021-3636
HP TOO00A 8022-0137 BOZ2-2825
HP 799104 HOZ2147
P TO600A H022-06043 BO21-T402
50217401

*Choose this cable when the preselecior is placed before the
preamplifier in the RF path,

MSIB Y- Cable

One MSIB Yeeable ia supplied with the HI? 702078 PC Display
for MMS. The MSIB Y-cable extension adapter i available for
mechanical rigidity of MSIB cable extensions.

P T207-60003 MOIE Yeable (2 m)

HP 73207-20003 MSIEB Y-cable extension adapier
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NOTE: The following infor-
mation appiies only to MMS
producis manufactured by
Hewlett-Packard Company.

L. Service and support

Flexible service and support
alternatives

The medular measurement systerm
has many system sapport alterna-
tives, Most HP 70000 systerns offer
additional teols %or calibration and
repair of modules and instruments,
Seme of these tools are system
performance test software, diagnostic
routines, and service software and
documentation.

Chaose from several @ifferent support
alternatives for servicing HF 70000
modular measurement systerns. The
choices vary from sparing modules
and having little or no dewn Lime, o
using the documentation and software
available for customer in-house repair
and calibration, to returning an
nstrument to HP, HP has more than
46 Customer Service Centers world-
wide and two part centers,

The design of the MMS gives you the
ability to interchange modules and
retain system calibration without
recalibration adiustmentis. Ketentian
of system calibration means you can
add new modules, swap madules for
tepair, or modify capabilities. Simply
swap modules and run a one-button
internal calibration routine.

1P provides for return-to-factory
repair and calibration of system
cortffigurations thal tannet he
calibrated in the field. In particuiar,
thie HP 714060C and 71401C lightwave
stgnial analyzers must have the

HE 70818A or the 708108 and the
HP 70008A or TO904A modules
returned {o the factory for calibration
and characterization of the RF path.
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High uptitme with module
sparing

If your situation demands that you
operate your modular system 100% of
the time, HP can provide the best
support alternatives available today.
By choosing to keep spare modules en
hand, you can have an operating,
calibrated system with no down time.
Spare modules can be calibrated in
the system of choice ahoad of tirse to
ingure system calibration integrity.

Spare modules can be stocked based
on the mean time between fafiure
(MTEF; of individual modules—nat
neceszarily whole instruments, Ina
spectrum analyzer, for example, many
modules have MTBFs of greater than
15,000 hours,

DHagnostics available

A broken module ean be easily
isalated and replaced via the self-
diagniostic error reporting capability of
the modular measurement system.
Access Lo this reporting capability is
available through any display by
using the REPORT ERRORS softkey.

Many instruments have built-in or
downloadable diagnostic routines.
These routines analyze module fault
detectors for inoperahie system
functions, Every HP modular
spectrum analyzer is shipped with

a downloadable diagnostic program
that ean be executed easily by a
simple keysirole,

1}, Calibration

Becommended calibration cyecle
Many of tlie HP 76080 modular
mslruments now recormmend g Lhree
vear calibration eycle. Refer to the
individual instrument for recom-
mended calibration gydle.

Mil-standard 45662A direct
from the factory

HP offers an aption for certified
calibration from the factory, When
you order a standard MMS spectrum
analyzer or HP 71800 series BERT
with Option IBN, vou receive a certifi-
cate of cafibration in full compliance
with MIL-STD 45662A that is geod for
@ period of twe years. Option 1BP is
also available if you reguire
docurmented data to support the
system calibration,

Single and muiti-module instru.
ment catibration

Single-module instruments angd
complete multi-module instruments
must be ealibrated as a complete
unith Single module instruments,
such as the HP 70100A power moter,
have their own set of specifications on
which {0 base the calibration. A single
medule instrument either has manual
performance test procedure or il has
performance test software inctuded
with Option 915,

Modules contained in a mulli-module
instrument, such 2= an IF soction in a
spectrum analyrer, cannol be
calibrated independent of a complete
HP 70000 spectrum analyzer system
eonfiguration. A medule from one
calibrated H¥ 70000 spectrum
analyzer system {system A)can be
iransferred and reconfigured in
anather calibrated FP 70000
spectram analyzer system (system B,
Systern B will remain calibrated,
provided that the internal self-
orrection routine (CAL ALLY hag
been performed after the module is
transferred. This takes about two o
three minutes Lo run,

1 The HF 71600 series BERT consiats of
up to three modules, Bach module has
its own set of specifications and can be
calibrated individually.
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I11. Module and system
test process for spectrum
analyzers

System diagnostics

Syatern diagnosties software is a
standard software package that is
downloaded inte, and included with,
every HP 70000 series specirum
analyzer.

This program eonsists of troubleshoot-
ing routines that detect a suspected
defective madule. The most recent
version requires approximately 12KB
of RAM in the HP T00900A/B LO
module and takes approximately

10 minutes to run. First pass testing
is performed in uncorrected mode, If
no problems are detected, CAL ALLL s
invoked and the test 8 run again in
corrected mode.

An HP 9900 series 200 or 300
eompuier is requirad Lo download
the system diagnostic software.
Once downionded, the computer is
not reguired to run the diagnostie
PrOEram.

Moduie repair

Ts ensure medule interchangeability,
various test processes in the standard
module documentation eust be
followed afier module repair. These
processes inciude module adjustment,
module verification, and system
verification as given below.

Module adjustment

After 4 module has heen repaired, it
st reccive all adjustments listed in
the Adjuzstment Procedures section or
specific repair-related adjnstments
ealled out in the Troubleshooting
section of the module's service
manual. (Adjustments are never
made at the system level.}

Modularity

Whenever a2 medule has beer repaired
and adjusted, it must pass all Module
Verification final tests. Additional
testx, Hsted under Related Verification
Tests in the Tronhleshooting section of
the medule’s service manual, muzst
also be performed. These tests ensure
medularity in any IEP TG000 system.

System verification

After a module has been repaired snd
has passed all required adiustment
and verification tests, the module
must be configured intoe, and its
performanee verified in, a calibrated
spectrum analyzer system using ab
least the Limited CAL mode of the

HP 11899A system performance tests.

The P 70080 modular measurement
system was designed to provide you
with the flexibility to interchange
madules and retain gystem calibration
without recalibration adjustments.
This means you ¢an transfer a module

fram one calibrated system to ancther.

IV. Test software descriptions
for spectrum analyzers

There are three levels of software
available for the MMS products.
They are individual module verifica-
tion, HP 708008 sysiem operation
verification, and HP 11990A system
performance tests,

Module verification

Module verifieation {est software s
included with Option $15. It encom-
passes the Iowest level of the MMS3
module test process. This software
includes specific adjustment proce-
dures and verification tests, each of
which iz designed for individual
modules. Module verification tests
exist to ensure that a module will
perform o specifications within

HY 70000 systems. However, the test
does NOT assure that an individual
module is calibrated. {The terms
“calibrated” and “calibration” are
defined here as verification of speci-
fied performance.) A module that i
an integral part of an MMS spectrum
analyzer, for example, doees not have
its own documented specifications.
Only the complete spectrum analyzer
system, which has documented
specifications, can be calibrated.

System operation verification
System operation verification
seftware is a standard software
package that is included with every
HP 708900 spectrum analyzer. This
package consists of approximately
30% of the HP 11890A gystem perfor-
manee test software. The software is
used to verify specified system perfor-
mmance of the HF 79000 specirum
analyzer to approximately an 80%
confidence level. The intent is NOT
for camplete verification of specified
syatem: performance. Recommended
test equipment for system operation
verification test sefiware is denoted
with 2 in Teble 1 on the following

page.

Additienal instrument drivers that
provide test equipment substitution
are included with this software
package. For information regarding
test equipment substitution, refer to
the verification section.

HP 11890A system performance
test software

HP 11990A system performance {est
software verilies the performance to
specifications of HP 70000 spectrum
analyzers. The software is used at HP
Customer Service Centers te perform
Commercial and Military Standard
45662A calibrations.

The HP 11990A ensures traceability of
those specifications to the U5,
National Institute of Standards and
Technology (NIST) or equivalent
government. standards agencies
elsewhere. The HP 11990A system
performance test software produces
documented data to support
cahibration.

No adiustraenty are performed while
uging this software. HP 11990A
Option 033 s avaiiable to verify
specified performance of the

HE 703084 and TO301A tracking
generators with an HP 70000
spectram analvzer.

The HP 11896A systern performance
test sofiware prints out test data and
includes all serfal numbers of the
modules in the new system,
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HE 11990A system performance
test software continued

The HF 11898A system performance
test software provides complete
megsurement uncertainty on the test
printout. The uncertainty for each
measurament is calcutated st the time
of the measurement, and reflects the
cholee of test equipment and the
lerysth of Lime singe the teal equip-
ment was last calibrated.

This software must be ordered as an
individual produet. If you wish to
order i, the HP 119904, user interface
Option (601 must be ordered along
with the appropriate system aption
(Opiion 210 for an HP 7121007, for
examplel

Recommended test equipment for
HP 119904 system performance test
software is denoted with %; additional
recomumended test equipment for the
HP 11990A is denoted with 3 in
Tahie 1.

included with this sofiware package
are additional instrument drivers that
provide for some tesl equipment
substitution. For information regard-
ing test equipment substitution, refer
to the optional system software
package for the HP 118004 system
performance tost software.

V. Warranty

The HP THOOG instrurnerts come with
a standard 1 year warraniy This
warranty covers all charges for parts
and Iabor. There is alse an Option
W30 available that provides you with
an additional 2 years of refurn repair
SErvice coverage.

V1. Support kife

The support life for all MME producs
s a minimvurm of 5 years and may
extend 10 years beyond obsolescence,
Thiz means that there will be hard-
ware, Airmware, software, and doci-
memtation 10 support the HP 70060
specbram analyzers for a period of at
Jjoast b years after the module has
been discontinned.

1f you wish to order replacement parts
aned software for HP 70000 series
products, please contact the

HP Support Materials Organization
atl 1-800-227-8164 (175, ondy).

For HOTLINES in the US,,
dial 1-916-785.8HOT.

Ordering Information

HP 11990A spectruin analyzer
system performance test software
ption 001 performance fest user
interface

Ogption 033 tracking generator tegt
sofiware

Option 100 performance tests for
the HP 7T110CA/C/P

Option 200 performance tests for
the HF 7120040/C/P

Option 269 performance test for
the 1P T1200A/F and partial lest
for the HP 71910A/P

Opiion 210 performance tests for
the HP T1210A/C/P

Option 300 performance tests for
the HY TO907TA/B/T1300A

Vil. Equipment
Requirements

Tahble 1 lists the test equipment
necessary to support ali HP 70000
spectrum wnalyzers and the power
meter modules. 1t includes most of
the standard HP BF and microwave
test instrumentation.

Table 1 Test eguipment
requirements to support
HP 70000 modules!

* o |Lightwave signal analyzers and BERTS are rehun i
HF reqair.

2 Resorrgmesded tes] equipreent for system operslion
weritication test softwire and HP 1RO0A system
performance fest softwara

3 Additional recommended fast ecquinmant for the
HP THIOBA
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Instruments (HP medel number}

Aecessories (HP model number)

Serias J007300 controbler?

33354 fraquancy synihesizers
34564 gigital voltmeter?

34784 digital rultimeter?

53434 microwave Coumer?
S340M/B synthesized sweapar2
85688 spectrum analyzerd
F1206C Gption 003 spectruem anaiyzer
86024 measurement receher?
11722A sensor modiula?
BE62A/3A syrthesizer2

B757TA network analyzer

53168 universal counter?

BA708 noise tgure meler

81164 Option 010 function generator?
4364 power metar?

Y414 oscilloscops

#5447 A RE amplifier

700 1A muinframe {madifed.optl}
84966 Option 601 10 08 siep atin
117134 attenuaator driver

11970K axternal mixer?

7FS6-2-5 MOL hvbrid combiner?
K752 diractional couplsr?

8 K directional bridge?
100088 1.1 probe

11000 50 W feedthrough
(055-0204 isclator 3.0-6.8 Gl
24930 #0106 10 dB pad

84630 006 6 45 pad

1687 power spitter?

1153448 RF mixer

BEOPTH directional bridge
B5027-60002 connactor Savers
85027-50004 open/short

onaDy Optron 040 50 W load
101664F detectors {2)

3460 noise source

BAB2A power sensor

B485A power SeRs0rE

119904 K12 12 MHy 1P fitter3
71000-60002 RMS service kit
FH00-60102 1O servine kit
T2068-60058 display sendice kit
FOGG2A KB 21,4 MMy N filter
T0O900A KO sniffer loop
70900A ROZ resistive divider
708004 KO3 300 M2 upconvertey

Additionzl cables and adapiers
For HP 701904 power mielsr add:

09450308 50 MHz 1P filters

5328A/0ption 037 {10 H-56 Mz frequency cognter, 1 M7 1es)

4324 power meter
418A/1H76 thermistor mount
116834 range calibrator
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VIIL. Documentation

A full series of documentation and software is available for the HP 70000 systems, If you would like service support
documentation for your HP 70000 systera, include Option 915 with your order {(if available) Option 915 may include
software that is necessary for individual module support. Option 910 provides an additional set of user manuais for
vour modular measurement system,

Replacernent documentation can be ordered from HP DIRECT at 1-800-538 8787 ¢ 118 onlyy
The following list includes the documentation that are available through P DIRECT

Medel Part Maodel Part
number number Peseription nusnber number Description
119490A 13980 91 User's Guide FE22A TOAZE- 90002 Liser’s (uide
TR A TO001-90021  Installation/Verification Guide TO422- 906013 Bervice Gnide
TOOGNL- 90080 Bervice Guide T2 u0604  Component Level Tnformation
70001- 90061 Componert Level Information TOA2TA T0427-9005%  Operation/User's Guide
TOOGAA TOO-90005  histallatian/Verification Gaide FH42T.90060  Service Guide
TOO0L-80031  Operation/User's frude TOELTA FO427 90061 Component Level Information
TOORL- G006 Service Guide TORGOA wORAD.G002S  InstallationNerification Guide
7000490047 Campanent Level Infermation Opt. 1672
FOLOGA THHE-00001T  InstaliationVerification Gnide TOBRYOMN TORG0-90004  Tnstnllation/Vorification Guide
THH0-90002  Service Culde Opt. HO5
T0100.90012  Manunl Supplement TOSHTA TORGT 86006  Componeut Level Information
TEELION TOT1G-86012  Operasion/Tser’s Guide TOELLIA TO611-90011  Operating/Service Mannal
H964-97T90E  Teshvieal Hpedification TO612A TOA1I-D0011  Operating/Service Manual
TOEI0A Y120.00007  Operation/User's Guide TOs120 TOS11-00011  OperatingService Manual
TGN 70206- 90022 installation/Verification Gunde TORIZA TOE11-90011  Operaling/Hervice Manual
TOZ0BA TOZO6-90030  User’®s Guide TR0 TORLL-80011  Operating/Service Maual
FHA06-90025  Herviee Guide TORI0B TOHE20-90056  Installation/Verification Guide
TOL0E- 02T Component Level Information TORZ0-30024  Bervice (ulde
TO20TA 7020720001 User's Gude TOH26-00826  Component Level Informatian
HIZOTR TOZOT-00068  User’s Cuide TOHZTA TORIN-O00UE  Installation/Verification (raide
TOI0OA TORO0O107  Instalintion/Verification Guide TR 024 Service Guide
FORR-TO11 CperationTisor'’s (aide To620- 00026 (omporent Lovel Information
FOIONBO000  Bervice Guide FOTHA TFH-A000E  Installationd/Verificatian Cide
FI06-86092  Component Level Information TFOTOO-90047  Manval Supploment
TOBOIA TOR-GO080  Installation/Verifieation Guide FOT00.90008  Operation/Usor's Guide
HAR8 TOH Operation/User s Gulde FOT00-90021  Programming Manual
TOMN1-OH33  Service Guide FOTO0GH0R  Bervice Guide
TOA0L-00074  {ompenent Level Tnformation TOOA TT0R.00028  User's Guide
TEIR10A FOLI0-60058  losballationyVerification (Guide TOTO3- 90629 Programming Manual
FOR10-90001  Service Guide TOBLOE TOHRI0-90067  Operation/User’s Unide
FA10.86075  Cemponent Level Information BOR4-9187 Application Noge
TORIOA TO330-90011  Instablation/Verificotion (uide TOBZ0A TORL-O9004T  Chack Htart Guide
TOIBHON060T  Bervice Linide TORZO.GHHTD  Installation/Verification Cuide
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