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Notices

Warranty

The material contained in this
document is subject to change
without notice. Agilent
Technologies makes no
warranty of any kind with
regard to this material,
including, but not limited to,
the implied warranties of
merchantability and fitness for
a particular purpose. Agilent
Technologies shall not be
liable for errors contained
herein or for incidental or
consequential damages in
connection with the
furnishing, performance, or
use of this material.

Assistance

Product maintenance
agreements and other
customer assistance
agreements are available for

Agilent Technologies products.

For assistance, call your
nearest Agilent Technologies
Sales and Service Office (see
Table 2 on page 6).
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WARNING: A WARNING
notice denotes a hazard. It calls
attention to an operating
procedure, practice, or the like
that, if not correctly performed or
adhered to, could result in
personal injury or death. Do not
proceed beyond a WARNING
notice until the indicated
conditions are fully understood
and met.

CAUTION: A CAUTION notice

denotes a hazard. It calls attention
to an operating procedure, practice,
or the like that, if not correctly
performed or adhered to, could
result in damage to the product or
loss of important data. Do not
proceed beyond a CAUTION notice
until the indicated conditions are
fully understood and met.
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Safety summary

Document Part No. E5500-90022Ed. 1.0

The following general safety
precautions must be observed
during all phases of operation of
this instrument. Failure to
comply with these precautions
or with specific warnings
elsewhere in this manual
violates safety standards of
design, manufacture, and
intended use of the instrument.
Agilent Technologies, Inc.
assumes no liability for the
customer's failure to comply
with these requirements.

General

This product is a Safety Class 1
instrument (provided with a
protective earth terminal). The
protective features of this
product may be impaired if it is
used in a manner not specified
in the operation instructions.

All light emitting diodes (LEDs)
used in this product are Class 1
LEDs as per IEC 60825-1.

WARNING: DO NOT OPERATE
IN AN EXPLOSIVE ATMOSPHERE
Do not operate the instrument in the
presence of flammable gases or
flames.

WARNING: DO NOTREMOVE
THE INSTRUMENT COVER
Operating personnel must not
remove instrument covers.
Component replacement and
internal adjustments must be made
only by qualified service personnel.
Instruments that appear damaged or
defective should be made
inoperative and secured against
unintended operation until they can
be repaired by qualified service
personnel.

Environmental conditions

Unless otherwise noted in the
specifications, this instrument
or system is intended for indoor
use in an installation category
II, pollution degree 2
environment. It is designed to
operate at a maximum relative
humidity of 95% and at altitudes
of up to 2000 meters. Refer to
the specifications tables for the
ac mains voltage requirements
and ambient operating
temperature range.

Before applying power

Verify that the product is set to
match the available line voltage,
the correct fuse is installed, and
all safety precautions are taken.
Note the instrument's external
markings described in Table 1.
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Ground the instrument

To minimize shock hazard, the
instrument chassis and cover
must be connected to an
electrical protective earth
ground. The instrument must be
connected to the ac power mains
through a grounded power cable,
with the ground wire firmly
connected to an electrical
ground (safety ground) at the
power outlet. Any interruption
of the protective (grounding)
conductor or disconnection of
the protective earth terminal
will cause a potential shock
hazard that could result in
personal injury.

Table 1

Fuses

Use only fuses with the required
rated current, voltage, and
specified type (normal blow,
time delay). Do not use repaired
fuses or short-circuited fuse
holders. To do so could cause a
shock or fire hazard.

Safety symbols and
instrument markings

Symbols and markings in
manuals and on instruments
alert you to potential risks,
provide information about
conditions, and comply with
international regulations.

Table 1 defines the symbols and
markings you may find in a
manual or on an instrument.

Safety symbols and instrument markings

Safety symbols

Warning: hot surface

Alternating current.

Earth (ground) terminal

CIARPEE =g

Warning: risk of electric shock.

Three-phase alternating current.

Caution: refer to accompanying documents.

Laser radiation symbol: marked on products that have a laser output.

Both direct and alternating current.

Protective earth (ground) terminal

E5500B Phase Noise Measurement System Version A.02.00
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Table1 Safety symbols and instrument markings (continued)

Safety symbols

I Frame or chassis terminal

Terminal is at earth potential. Used for measurement and control
circuits designed to be operated with one terminal at earth potential.

N Terminal for neutral conductor on permanently installed equipment.
|_ Terminal for line conductor on permanently installed equipment.

| Standby (supply); units with this symbol are not completely
O disconnected from ac mains when this switch is off. To completely

disconnect the unit from ac mains, either disconnect the power cord, or
have a qualified electrician install an external switch.

Instrument markings

ce The CE mark is a registered trademark of the European Community. If it
is accompanied by a year, it indicates the year the design was proven.

The CSA mark is a registered trademark of the Canadian Standards
‘s ® Assaciation.

ral\” 0149 The C-tick mark is a registered trademark of the Spectrum Management
(' Agency of Australia. This signifies compliance with the Australian EMC

Framework regulations under the terms of the Radio Communications
Act of 1992.

1SM1-A This text indicates that the instrument is an Industrial Scientific and
Medical Group 1 Class A product (CISPER 11, Clause 4).
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Service and Support

Any adjustment, maintenance,
or repair of this product must be
performed by qualified
personnel. Contact your
customer engineer through your
local Agilent Technologies
Service Center.

Agilent on the Web

You can find information about
technical and professional
services, product support, and
equipment repair and service on
the Web:

Table 2

http://www.agilent.com/
contacts/English/noscript.html

Double-click the link to Test &
Measurement. Select your
country from the drop-down
menus. The Web page that
appears next has contact
information specific for your
country.

Agilent by Phone

If you do not have access to the
Internet, call one of the numbers
in Table 2.

Agilent Call Centers and Regional Headquarters

United States and Canada:

Test and Measurement Call Center

(800) 452 4844 (toll-free in US)

Europe:

Japan:

(4122) 780 8111

Measurement Assistance Center

(81) 0426 56 7832

Latin America:

Asia-Pacific:

305 269 7548
(8522) 599 7777

E5500B Phase Noise Measurement System Version A.02.00
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1 E5500B Phase Noise Measurement System
Introduction

Introduction

Table 1-1 shows which procedures in this document to follow
depending on the system you purchased. This installation guide take
you through the process of installing both the hardware and the
E5500 Phase Noise software. If you ordered a preconfigured system
from Agilent Technologies, follow the alternate steps in the right
column of Table 1-1. A confidence test is also included as the last
step in the installation procedure.

Table 1-1 Installation Steps

Procedures in this Document Pertain to Option 1FF Pertain to a preconfigured
(without a computer) E5500B system

“System Requirements” on page 1-3 X N/A

“Unpacking Your System” on page 1-4 X X

“Installing the Hardware” on page 1-5 X N/A

“Installing the Agilent 1/0 Libraries” on page 1-13 X N/A

“Configuring the Agilent 1/0 Libraries” on page 1-14 X N/A

“Installing the PC Digitizer Software” on page 1-17 X N/A

“Installing the Measurement Software” on page 1-19 X N/A

“Locating Documents that Support the E5500” on X X

page 1-20

“Using the Asset Manager to Configure your System” X N/A

on page 1-21

“Entering the License Key for the Phase Noise Test X N/A

Set” on page 1-32

“Starting the Measurement Software” on page 1-35 X X

“Using Server Hardware Connections to Specify X X

Assets for the Confidence Test” on page 1-37

“Running the Software Confidence Test” on page 1-39 X X

1-2 E5500 Phase Noise Measurement System Version A.02.00
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System Requirements

E5500B Phase Noise Measurement System

System Requirements

The setup program in the E5500 Phase Noise Measurement Software
makes installation easy. In case you want a quick review of the
system requirements, we have listed them first.

The system requirements for the phase noise measurement software
include items in the following list and the connectors and adapters

shown in Table 1-2:

Pentium II® microprocessor or greater (100 MHz or greater)

Minimum of 128 megabytes (MB) of memory (RAM)

10 gigabyte (GB) hard disk

Super Video Graphics Array (SVGA)

2 additional slots available for the phase noise system hardware.

1 ISA slot for PC Digitizer

1 PCI slot for GPIB Interface Card

Microsoft® Windows® 2000

Agilent 82350A GPIB Interface Card)

Table 1-2  Connectors and Adapters

Part Number Description Agilent Agilent Agilent Agilent

70420A 70420A 70420A 70422A
Option 001 Option 201

1250-0207 BNC, 50 ohm Termination 1 1 1

1250-0780 Adapter, N(m) - BMC(f) 3 2 3 1

1250-1250 Adapter, N(m) - SMA(f) 1 2

1250-2015 Adapter, SMA(f) - BNC(m) 1

5061-5311 Adapter/Saver, 3.5mm(f) - 3.5mm(f) 2 2

1250-1200 Adapter, SMA(m) - BNC(f) 2

Document Part No. E5500-90022Ed. 1.0
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1 E5500B Phase Noise Measurement System
Unpacking Your System

Unpacking Your System

1 Unpack and inspect the shipping container and its contents
thoroughly to ensure that nothing was damaged during shipment.

NOTE: If the container or packing material is damaged, the contents
should be checked both mechanically and electrically. If the contents
are damaged or defective, contact your nearest Agilent Technologies
Sales and Service office. Keep the shipping materials for the carrier’s
inspection.

2 Verify that all parts and materials were included in the shipping
container:

E5500 Phase Noise Measurement System CD-ROM

E5500 Software Keyword Licence Certificate

E5500B Installation Guide (part no. E5500-90022)
E5500A/B User’s Guide (part no. E5500-90024)

9300-1408 Disposable Grounding Strap (Option 1FF)
5957-4369 Electrostatic Discharge (ESD) Warning Pamphlet
PC Digitizer Card (Option 1FF)

1-4 E5500 Phase Noise Measurement System Version A.02.00 Document Part No. E5500-90022 Ed. 1.0



E5500B Phase Noise Measurement System 1
Installing the Hardware

Installing the Hardware

NOTE: If you have ordered a preconfigured phase noise system from
Agilent Technologies, skip this step and proceed to “Starting the
Measurement Software” on page 1-35.

CAUTION: Refer to your computer’s documentation for installation safety
instructions and specific instructions for opening your computer.

Preparing for 1
Installation 2

3
Accessing Your 1
Computer’s

Expansion Slots

Document Part No. E5500-90022Ed. 1.0

Power down the computer and all its peripherals.
Disconnect the power cord from the computer.

Remove the cover from the computer. This gives access to the I/0
slots. See the computer documentation for detailed instructions.

Look for suitable expansion slots for both the GPIB and PC
Digitizer cards and remove the back panel’s cover plates. Choose
slots that give good access to the GPIB and PC Digitizer
connectors.

Figure 1-1 shows a view of the expansion slots vertically
mounted; your computer’s expansion slots may be horizontally
mounted, but the process is the same

E5500 Phase Noise Measurement System Version A.02.00 1-5



1 E5500B Phase Noise Measurement System
Installing the Hardware

Figure 1-1 Vertically-mounted Expansion Slots

Taking ESD CAUTION: To prevent possible ESD damage, you must be properly grounded
with a grounding wrist strap before touching the PC Digitizer or GPIB (customer
supplied) Interface Cards. While inserting the cards, be sure to hold the cards by
their edges.

Precautions

1 Using the disposable grounding strap, supplied with the PC
Digitizer interface card, unwrap the first two folds of the wrist
strap and wrap the exposed adhesive side firmly around your
wrist.

CAUTION: Wear this grounding wrist strap before unpacking or touching the
PC Digitizer or GPIB interface cards; it is provided for control of static electricity.
Failure to use the grounding wrist strap properly can result in damage to
electronic devices and assemblies.

2 Unroll the rest of the wrist strap and peel the liner from the
copper foil at the opposite end.

3 Attach the copper foil to a convenient and exposed electrical
ground somewhere on the computer’s chassis. This should be an
unpainted surface of the computer cabinet.

1-6 E5500 Phase Noise Measurement System Version A.02.00 Document Part No. E5500-90022 Ed. 1.0



E5500B Phase Noise Measurement System 1
Installing the Hardware

Figure 1-2 Use Grounding Straps Before Handling Cards

'

Installing the GPIB
Interface Card

Insert the GPIB interface edge connector into the expansion slot
connector of the computer. Make sure the interface is fully seated
by pushing firmly on the edge of the card with the palm of your
hand. The GPIB connector should extend through the back panel
opening to allow cable installation.

NOTE: You may need a GPIB connector extender to provide adequate
clearance between the GPIB cable and the computer chassis.
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1 E5500B Phase Noise Measurement System
Installing the Hardware

msibinst.cdr

Figure 1-3 Inserting GPIB Card

b Replace the GPIB back-panel cover plate screw to hold the
interface in place. (Save the blank cover plate for use if the
interface is removed later.)
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E5500B Phase Noise Measurement System 1
Installing the Hardware

Installing the PC 1 Verify the jumper and DIP switch settings shown in Figure 1-4
Digitizer Card prior to installing the PC Digitizer card.
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Figure 1-4  Jumper and DIP Switch Settings on the PC Digitizer Card

2 Insert the PC Digitizer card edge connector into the expansion
slot connector of the computer. Make sure the card is fully seated
by pushing firmly on the edge of the card with the palm of your
hand.
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1 E5500B Phase Noise Measurement System
Installing the Hardware

Figure 1-5 Inserting PC Digitizer Card

3 Replace the PC Digitizer back-panel cover plate screw to hold the
card in place.

4 Replace the computer’s cover as described in you computer’s
documentation.

b Connect the Digitizer Adapter (Figure 1-6) to the back of the PC
Digitizer card.

]

-

HOLldvav H3ZI1I9Ia
|

.

Figure 1-6 Digitizer Adapter

Making System 1 Connect the following cables between the PC Digitizer card and

Connections the Agilent 70420A Test Set:

SMB (f) to BNC (m) cable between the PC Digitizer card
adapter’s input connector and the Agilent 70420A Test Set’s
front-panel <100 kHz output connector.
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E5500B Phase Noise Measurement System
Installing the Hardware

SMB (f) to BNC (m) cable between the PC Digitizer card
adapter’s output connector and the Agilent 70420A Test Set’s
rear-panel Noise Source Input connector.

2 Refer to Figure 1-7 and Figure 1-8 for examples of system
interconnections:

E5501B Phase Noise System
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o
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o
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Figure 1-7 E5501B Connect Diagram Example
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1

Figure 1-8 E5502B/3B/4B Connect Diagram Example
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E5500B Phase Noise Measurement System 1
Installing the Agilent 1/0 Libraries

Installing the Agilent 1/0 Libraries

NOTE: If you have ordered a preconfigured phase noise system from
Agilent Technologies, skip this step and proceed to “Starting the
Measurement Software” on page 1-35.

NOTE: If you must re-install the Agilent I/O Libraries at a later date,
you must also re-install the E5500 Measurement Software after the
I/0 Library installation.

1 Make sure your computer and monitor are turned on.

2 Place the E5500 Phase Noise Measurement Software CD-ROM in
the CD-ROM drive.

3 Double-click on Agilent_IO_libs, then on setup.exe. Follow the
instructions in setup.exe, accepting the default settings.Do not
restart your computer at this time.

4 Restart your computer at this time.
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1 E5500B Phase Noise Measurement System
Configuring the Agilent 1/0 Libraries

Configuring the Agilent 1/0 Libraries

1 Make sure your computer and monitor are turned on.

2 Referring to Figure 1-9, navigate to the I/O Config.

Windows Lpdate

Frograms » @ Accessaries 4

@ Adrninistrative Tools 4

Dacuments 4 @ Advantech Driver for 2000 *

5 Bm Agient 10 Libraries [ B 10 Config
@ Agilent Subsystems » I0 10 Contral

Settings

=]

Y

&

@ Search 3 @ Creative 4 @ IO Libraries Readme

@ Logitech QuickCam 4 E LAR Server

@ Help @ Mational Instruments Wal — * @ SICL Help

E @ Skartup 4 ED','! VXL Resource Manager

@ YRIpnp » 1 Manuals

& Log OFf salochoa. .. @ e i’
[#} Acrobat Reader 5.0

Shut Dawin... & 1rternet Explarer

E‘:ﬂ Outlook Express

E’

Figure 1-9 Navigate to I/0 Config
3 Double click on I/O Config.

4 When the I/O Config screen appears, select Auto Config. This
action adds all configured interfaces. See Figure 1-10.
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b When Auto Config completes, select GPIBO in the Configured

E5500B Phase Noise Measurement System
Configuring the Agilent 1/0 Libraries

Interfaces field. Then press Edit at the bottom of the field. See

Figure 1-10. The 82350 PCI GPIB Card Configuration dialog

appears.

10 Config - Agilent I0 Libraries Configuration

File Options Help

=10l x|

10 Config configures and edits Agilent |0 interfaces.

- To configure & new interface, select the interface in ‘Available Interface Types' and click 'Configure’
- To edit a configured interface, select the interface in 'Configured Interfaces' and click ‘Edit!
- To autamatically configure interfaces, click 'Auta Config!

—bevailable Interface Types — Configured |nterfaces

WISA Type  Interface Description VISAMName  SICL Mame
ASRAL RS5-232 COM Ports ASRLT COki1
GPIB 82341 154 GPIB Card ASAL2 COM2
GFIB 82350 PCI GPIB Card
GPIB 82357 USB to GPIB TCPIPO lan
GPIB WISA LAM Client [e.g. E2050]
GPIBARI GPIB-A%I Command Module
TCRIP LAM Client [LAM Instruments)

Wl EB491 [EEE-1394 to VW]

néa E2075 154 GPIO Card

nfa -

nfa LaM Server [PC as Server)

Edit... Bemave

Auta Config |

ok

il

Help

Figure 1-10 1/0 Config Screen

6 At the bottom of the 82350 PCI GPIB Card Configuration dialog,

press Edit VISA Config.... See Figure 1-11. The Show Devices

dialog appears.

82350 PCI GPIB Card Configuration

BQuestions? Press the Help button below.
Recommended default values are shown.

Serial Number: W
SICL Interface Mame: Ihpn;.?‘—
WS4 Interface Mame: IW:I
Logical Unit: I?—ﬂ
Bus Address: Im—ﬁ

v System Controller

0Ok

Cancel

Help

Drefaults

bk

Edit %154 Config...

Figure 1-11 Bring up Show Devices Dialog
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1 E5500B Phase Noise Measurement System
Configuring the Agilent 1/0 Libraries

7 In the Show Devices dialog, click Auto Add devices. See
Figure 1-12.

X
[ Identify devices at mn-time

: : Cancel |
Devices prezent on interface GRIBD:

Add device |
Remove device |

Auto Add devices |

Figure 1-12 Make Selections in Show Devices

8 Also in the Show Devices dialog, deselect Identify devices at
run-time. See Figure 1-12.

9 Press OK on each dialog until you have exited the I/0 Config
program.

10 Restart your computer at this time.
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E5500B Phase Noise Measurement System 1
Installing the PC Digitizer Software

Installing the PC Digitizer Software

NOTE: If you have ordered a preconfigured phase noise system from
Agilent Technologies, skip this step and proceed to “Starting the
Measurement Software” on page 1-35.

1 Make sure your computer and monitor are turned on.

2 Place the E5500 Phase Noise Measurement Software CD-ROM in
the CD-ROM drive.

3 Double-click on PC_Digitizer, then on Setup.exe. See
Figure 1-13. Follow the instructions in Setup.exe, accepting the
default settings.

NOTE: If you receive the following Warning/Error messages during
setup, disregard them, and allow the setup.exe to complete the
installation process.

Error: String variable is not large enough for
string, check the string declarations. Error 401.

CreateService Error: mastr_nt could not be
installed. Error 997.
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E5500B Phase Noise Measurement System
Installing the PC Digitizer Software
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@ = §

Setup.ins Setup.pkg Uninst.exe

_setup lib

|1 abject(s) selected |44.5K8

Figure 1-13 Navigate to Setup.exe

NOTE:

E5500 Phase Noise Measurement System Version A.02.00

Do not restart your computer at this time.
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Installing the Measurement Software

NOTE: If you have ordered a preconfigured phase noise system from
Agilent Technologies, skip this step and proceed to “Starting the
Measurement Software” on page 1-35.

1 Make sure your computer and monitor are turned on.

2 Place the E5500 Phase Noise Measurement Software CD-ROM in
the CD-ROM drive. The dialog box shown in Figure 1-14 appears.

@ Agilent_e9500 (E:)

File Edit “iew Help

[ Agient_es500 (€ =] et %|Ee
e & B
AglentJO_L.  ESS00  NLIO_Libs  PC_Digiizer
& B

Redist ServicePack  autorun.inf License. tat

Readme.txt

|1 object(s) selected [117KE A

Figure 1-14 Contents of E5500 Phase Noise Measurement Software CD-ROM
3 Double click on Setup.exe. Follow the instructions in Setup.exe,

accepting the default settings.

4 Restart your computer at this time.
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Locating Documents that Support the E5500

1 Make sure your computer and monitor are turned on.

2 Place the E5500 Phase Noise Measurement Software CD-ROM in
the CD-ROM drive.

3 Referring to Figure 1-15, navigate to Documents. You can view all
documents that support the E5500 on-line using Adobe Acrobat
Reader® (supplied).

@ Asset Control Panels 4
@ Documents 4
E’ ESS00 User Interrace
;ﬂ ESS00 Asset Manager

& ESS00 Help
& Windows Update ES500 Readme
ESS00 SCPI Assistant
E e N (5 Accessories & ES500 5CPI Help

@ Administrative Tools
Documents » (5 Advantech Criver for 2000
, @ Agilent IO Libraries

Ll ES500 SCPI Remote Interface
» ESS00 Shutdawn
&) E5500 Web Page

Settings .
|E| ESS00 Phase Mois jo Uninstall Agilent ES500

B agient s

Search ] @ Creative
@ Logitech QuickCam
@ Mational Instruments YXI

®
i3
N
4
Run... [ startup
&

Help

2000 Professional

(5 vutpnp
Log Off salochoa, .. @ Winzip
[2} Acrobat Reader 5.0
P shut Down. . @ Internet Explorer

Iiﬂstart | 5] Cutlook Express

Figure 1-15 Navigate to Documents

*+ v v v v vRBA v v v ¥
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Using the Asset Manager to Configure your System

NOTE: If you have ordered a preconfigured phase noise system from
Agilent Technologies, skip this step and proceed to “Starting the
Measurement Software” on page 1-35.

1 Make sure your computer and monitor are turned on.

2 Place the E5500 Phase Noise Measurement Software CD-ROM in
the CD-ROM drive.

3 Referring to Figure 1-16, navigate to the E5500 Asset Manager.

% ‘Windows Update
]

§ Programs

7 i Documents

Settings

&

@ Search
@ Help
]

RE Run...

2000 Professional

» @ Accessories
@ Administrative Tools

4 @ Advantech Driver for 2000

5 @ Agilent: IO Libraries
Bx Agient Subsystems
3 @ Creative
@ Logitech CuickCam
@ Mational Instruments YA
[@ Startup
@ VxIpnp

: & Log Off salozhoa. ..
§ 1 Shut Down. .,

(5} winzip
|£‘| Acrobat Reader 5.0
e Internet Explorer

%7 Outlook Express

*+ v v v v vREM~ v v ¥

BD ESS00 Phase MNoise  *

Figure 1-16 Navigate to Asset Manager

@ Asset Control Panels L4
@ Documents L4
Ej ESS00 User Inkerface

a& ES500 Asset Manager

&> ESS00 Help

ESS00 SCPT Assistant

&) ES500 SCPI Help

m ES500 SCPI Remote Interface
» ESS00 Shutdawn

&) ESs00Web Page

S8 Uninstall Agilent ES500

4 To place the Asset Manager in non-demo mode, either deselect
the DM icon in the tool bar, or deselect Demo Mode from the
Options menu. See Figure 1-17.
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@: Asset Manager M= B

Server  Asset

milﬁ Licenze Keys 2' gl EI

Property | Walue
Azset Mame:

= | Interface:

¢ | Address:

Model Mumber.

Serial Mumber:

ACH ID:

ACH Filename:

Library:

Caomment:

Enable or Disable Demo Mode 2

Figure 1-17 Deselect Demo Mode

b Click OK. The Asset Manager can be invoked from within the
phase noise measurement software. If Asset Manager is invoked
from within the software, restart the software for any Asset
Manager changes to take effect.
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nfigurina th 1 To configure the Agilent 70420A Phase Noise Test Set using the
onfiguring the
Agil ent 70420A Test Asset Manager Asset Wizard, select the Asset Wizard button
Set from Auto Asset Wizard. See Figure 1-18.

e

Auto Asset Wizard

Y'ou dao not have any aszets configured for this Asset Server.
This generally happens after a new installation. ‘w'ould pou
like to start the Azset Wizard and configure vour azsets?

Cancel

Figure 1-18 Start Asset Wizard

2 From the Asset Type pull-down list, select Test Set, then click
the Next button. See Figure 1-19.

Choose Asset Role

*f'ou are now adding a new azzet. Fleasze select the role
you want for this asset:

Azzet Tepe: JIEEE1=

< Back I Mest » I Cancel Help

Figure 1-19 Choose Asset Type

3 In the Choose Supporting ACM box, click on the Agilent
70420A, then select Next.

4 In the Select Interface and Address box (Figure 1-20):
a Select GPIBO From the Interface pull-down list.

b Type 20, the default address for the Agilent 70420A Phase
Noise Test Set, in the Address field. Table 1-3 shows
Agilent-used default device addresses.

¢ Use the default in the Library pull-down list. The Library
does not apply to this example. It applies specifically to either
the Agilent Technologies GPIB or the National GPIB interface
cards.
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b Select Next.

Select Interface and Address

You will now need to select the interface through which
you will talk to the azzet and the azzet's address on that
interface:

Interface: -
Address: |2D

Library: IAgiIentTechnoIogiesVlSA j

< Back I Mest » I Cancel I Help |

Figure 1-20 Choose the Interface and Address for the Agilent 70420A

Table 1-3  Agilent-used Default Device Addresses

Instrument Address
Agilent 70420A Test Set 20
Agilent 70421A Downconverter 28
Agilent 70422A Downconverter 28
Agilent 70427A Downconverter 28
RF Analyzer 17
FFT Analyzer 18
Source # 1 19
Source # 2 23
Counter 3
Agilent E1430 VXI Digitizer 129
Agilent E1437 VXI Digitizer 192
Agilent E1420B VXI Counter 48
Agilent E1441 VXI Arb 80

CAUTION: if an address is a single digit address, for example (3), do not add a
leading zero (03) to the address. The phase noise software treats these (3 and
03) as different addresses.
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6 Inthe Set Model & Serial Numbers box (Figure 1-21):
a Type Agilent 70420A in the Asset Name field.

b Type the serial number for your Agilent 70420A test set in the
Serial Number (optional) field.

7 Select Next.

Set Model & Senial Numbers

You will heed to enter your aszet's hame and serial
number:

Azzet Name: Iilentf'HF' 704208

Serial Mumber [optional); |123456

< Back I Next > I Cancel Help

Figure 1-21 Choose Model and Serial Number

8 You may type a comment in the Enter a Comment box
(Figure 1-22). The comment associates itself with the asset you
have just configured.

Congratulations! Y'ou have added a new azzet to your
asset server. |If you would like, vou may enter an asset
comment far your own use.

Once you return to the main screen, you may alzo want
to perform an /0 check on this azzet. You can do this
by uzing the check mark icon.

'ou can type a comment here ]
Comment:

< Back I Finizh I Cancel | Help |

Figure 1-22 Enter a Comment About the Configured Asset

9 Select Finish. The Asset Manager window appears. See
Figure 1-23.
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The left pane shows either the demo mode, or in this case, a list of
assets or asset roles. An asset is any piece of hardware (Agilent
70420A) that you want configured for system use. An asset role is
the general category for hardware (test sets, downconverters,
counters, for example). The right pane is information only. The
information can be changed by double-clicking a specific asset.

&:: Asset Manager I [Clx]
Server Agzset Options  Help
wH & ol %] | M| B ¥
:1,-] Baseband Source Froperty | Walue
(28] Counter Agzzet Mame: Agilent/HP 704204
D owncoreerter Interface: GFIED
% Fr Ancbeer Mo N Agjert/HP 704205
3 - odel Mumber: gilen
. :hm Shifter Serial Number: 123458
] Source ACM 1D: {8CFE6473-94FF-11D0-80B8-004 02460 3348}
é'.k_] Swept Analyzer ACM Filename: CAPROGRA™T1\WAGILENT\MEASUR~TA\ESR00P~1\HP70420.exe
_’ﬂj Test Set Librany: prbpvisa32.dil
- Agilent/HP 704208, Comment:
|&] Time Base
For Help, press F1 |Lacal Server i

Figure 1-23 Asset Manager Main Screen Showing Configured Agilent 70420A Test Set

1-26

You have just used the Asset Manager to configure the Agilent
70420A test set. The process for configuring any asset is
essentially the same.

Both the test set and PC Digitizer are required to perform the
confidence test at the end of this chapter.
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Configuring the PC This procedure shows how to configure the PC Digitizer using Asset
Manager Wizard from within the Asset Manager. This is the most
common way to add assets

Digitizer

1 From Asset Manager click Asset, then click Add. See Figure 1-24.

&;: Asset Manager | _ [T x|
Server Options Help
L
glg Properties Ld_—l—l —I —I
Bemave Property | Walue
——————— Aszzet Name: Aglent/HP 704204
Do Check Asset Interface: GFIBO
FrT Anabeer o N Acient/HP 704208
. odel Number: gilen
. Fhase Shier Serial Number 123458
] Source ACM ID: {8CFBE473-94FF-11D0-8088-00402460 334 }
% Swept Analyzer ACM Filename: CAPROGRA™TMWAGILENTWMEASUR~TNESR00P~14\HP70420.exe
Test Set Librany: prihpyviza32.dil
E Agilent/HP 704204 Comment:
@] Time Base
Add a new asset to the cunent server [Local Server v

Figure 1-24 Add Assets

2 From the Asset Type pull-down list (Figure 1-25), select FFT
Analyzer, then select Next.

Choose Asset Role

*f'ou are now adding a new azzet. Fleasze select the role
you want for this asset:

Aszzet Tepe: [H

Analyzer

< Back I Mest » I Cancel Help

Figure 1-25 Choose Asset Type
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3 In the Choose Supporting ACM dialog, click on II PCI20428W-1,
then click the Next button. See Figure 1-26.

Choose Supporting ACH

“r'ou must select from the following list the FFT
analyzer model number you want to use.

If you do not see the model number you want to uze,
you will need to install & new or updated Asset Control
Module. Thiz can be done by installing an updated
verzion of the subspstem which supports vour device.

Agilent/HP 894102
Agilent/HP E14304
Agilent/HP E14374
HP 35614

< Back I Mest > I Cancel Help

Figure 1-26 Select Supporting ACM

4 In the Select Interface and Address dialog:
a Select PCI From the Interface pull-down list.

b Type 320, the default address for the 1120428 PC Digitizer, in
the Address box. Table 1-4 shows Agilent-used default device
addresses.

¢ The Library pull-down list does not apply to this example. It
applies specifically to either the Agilent GPIB or the National
GPIB interface cards.

Select Interface and Address

You will now need ta zelect the interface through which
wou will talk to the asset and the asset's address on that
interface:

Interface: lh
Address: |32E|

Librany: IAgiIentTechnoIogiesVlSA j

< Back I Mest » I Cancel I Help |

Figure 1-27 Choose the Interface and Address for the PC Digitizer
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Table 1-4  Agilent-used Default Device Addresses

Instrument Address

Agilent 70420A Test Set 20
Agilent 70422A Downconverter 28

PC Digitizer 320
RF Analyzer 18
Source 19
Counter 3

CAUTION: If an address is a single digit address, for example (3), do not add a
leading zero (03) to the address. The phase noise software treats these (3 and
03) as different addresses.

b Select Next.
6 In the Set Model & Serial Numbers box (Figure 1-28):
a Type II PCI20428W-1 in the Asset Name box.

b Type the serial number for your PC Digitizer in the Serial
Number (optional) box.

7 Select Next.

Set Model & Senal Mumbers

ou will need to enter your asset's name and serial
riurmber:

< Back I Hext > I Cancel Help

Figure 1-28 Choose Model and Serial Number

Document Part No. E5500-90022Ed. 1.0 E5500 Phase Noise Measurement System Version A.02.00 1-29



1-30

E5500B Phase Noise Measurement System
Using the Asset Manager to Configure your System

8 From the Baseband Source pull-down list in the Select FFT
Analyzer Options box, select (internal). See Figure 1-29. This
designates the noise source on the PC Digitizer board as the noise
source to be used for loop suppression verification.

Select FFT Analyzer Options | X|

“You will need to zet the Baseband Source zetting for your
particular analyzer.

Options:

Baseband Source [internal] =

< Bach I Mext > I Cancel Help

Figure 1-29 Select (internal) in Baseboard Source

9 Click the Next button.

10 You can type a comment in the Enter a Comment box
(Figure 1-30). The comment associates itself with the asset you
have just configured.

Congratulations! Y'ou have added a new azzet to your
asset server. |If you would like, vou may enter an asset
comment far your own use.

Once you return to the main screen, you may alzo want
to perform an /0 check on this azzet. You can do this
by uzing the check mark icon.

'ou can type a comment here ]
Comment:

< Back I Finizh I Cancel | Help |

Figure 1-30 Enter a Comment About the Configured Asset

11 Click the Finish button. The Asset manager window appears. See
Figure 1-31.
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You have just used the Asset Manager to configure the PC
Digitizer. The process you have used to configure both the Agilent
70420A and PC Digitizer is the same process you will use to add

software controlled assets to the phase noise measurement

software.

&.: Azset Manager M= B3
Server Asset Options Help
1@ of@|%| | m|-—| B ¥
="l:_'| Baseband Source Property | Yalue
z] Counter Azzet Name: Il PCIZ04280w/-1
Diowncararter Interface: PCI
Address: 320
T ) Model Mumber: Il PCI20428w-1
Phase Shf Serial Number: 123456
358 STEr ACMID: {16998 3F-AEC4-11D0-80BF-004 02460 3348}
| Source ACM Filename: D:APROGRA™1WHPSUBS~1\HPESS0~14/120428, exe
%j Swept Analyzer Library: nivisa32.di
Test Set Comrment: witite wour cormment here,
o Agilent/HP 704208
@I Time Basze
For Help, press F1 |Local Server s

Figure 1-31 Asset Manager Screen Showing Configured PC Digitizer

Configuring the

Agilent E4411A/B

(ESA-L1500A)
Swept Analyzer

Document Part No. E5500-90022Ed. 1.0

To configure the Agilent E4411A/B Swept Analyzer, follow the
same steps you used to configure the Agilent 70420A Test Set
(refer to “Configuring the Agilent 70420A Test Set” on page 1-23).

In the Select Interface and Address box, use 8, the default GPIB
address for the Agilent E4411A/B. Refer to Table 1-4.

Click Server, then click Exit to exit the Asset Manager.
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Entering the License Key for the Phase Noise Test Set

Use this procedure to enter your keyword for your Agilent 70420A
Phase Noise Test Set.

NOTE: If you have ordered a preconfigured phase noise system from
Agilent Technologies, skip this step and proceed to “Starting the
Measurement Software” on page 1-35.

1 Make sure your computer and monitor are turned on.

2 Referring to Table 1-32, navigate to the E5500 Asset Manager.

@ Asset Control Panels L4
@ Documents L4
Ej ESS00 User Inkerface

a& ES500 Asset Manager

&> ESS00 Help

‘Windows Update

ESS00 SCPI Assistant

- N (5 Accessories v & ES500 SCPI Help
@ Administrative Tools L4 Ll ES500 SCPI Remote Interface
“§ Documents » (3 Advantech Driver for 2000 ¥ ¢ E5500 Shutdawn
(53 Agilent 10 Litraries 3 &) ESs00Web Page
% Settings 4 i
g Subsystems *|Bm ES500 Phase Hoise  * gj Uninstall Agilent ESS00
@ Search v (5 creative L
@ Logitech QuickCam L4
g @ el @ Mational Instruments WxI ¥
SE 3
3 FumL [@ Startup
- (& vatprp v
- v
& Log Off salozhoa. .. @ WD
[} Acrobat Readsr 5.0
Shut Down. . e Inkernet Explorer
Rstart | %7 Outlook Express

Figure 1-32 Navigate to E5500 Asset Manager

3 Click Options, and then click License Keys Figure 1-33.

E5500 Phase Noise Measurement System Version A.02.00
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@;: Aszet Manager M= B3

3] Counter = Property | value
D ownconverter Interface:
FFT Analyzer Address:
% Phase Shifter Model Number:
| Source Se_naINumber:
Swept Analyzer DI!VEI ”:.):
% Criver Filename:
E] Test Set Librany:
_] Time Base Comment:

Manage License Keys |Local Server i

Figure 1-33 Navigate to License Keys

NOTE: The license key for your system is unique and may only be
used with a specific Agilent 70420A Test Set serial number. The
license key may be found both on your license-key document and in
the file “license_key.txt” on the License_key floppy disk provided
with your system.
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4 Enter the license key for your Agilent 70420A Test Set and click
the Set button. Use Licence_key.txt described in the next steps
to facilitate entering your license key into the licensing dialog
box.

a Insert the E5500 License Key disk in the computer.
b Using Notepad, load License_key.txt (Figure 1-34).

Customer Name: Four Company Name
Product Number: ESS01E 1FF
Product Name: Phase Noise Test System

ACH's included in the license key:

ES54514 LTU ACH sw PC Digitizer
ES54534 LTU ACHM sw E4411h RF3L
Date of KEYWORD release: 05 hug 1997
EEYWCORD : LIN&+rul-j+haqlTE-£508KGEv-9zXFoaoy

IMPORTANT: KEYWORD must he entered exactly as presented or the software
will fail to operate correctly.

Figure 1-34 License_key.txt

¢ Highlight the keyword in the License_key.txt file and copy it
to the dialog box as shown in Figure 1-35, then click the Set
button.

Licensing

Pleaze enter the licenze key you have received from Agilent Techhologies.
If you need ta retrieve another copy of this key, refer to the Customer
Support zection of the Agilent ESS00 Uzer's Guide.

License Eey: |LEM B+ -j+agh TE-SoBkwPy-ALFoaoy Set

Authorized Module:

Cloze |

Figure 1-35 Copy Keyword into License Key Field

b Start the measurement software (“Starting the Measurement
Software” on page 1-35).
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Starting the Measurement Software

1 Referring to Figure 1-36, navigate to the E5500 User Interface.

‘Windows Update

Programs

—
] Documents
=

:z Settings

E Search
: Help
8
=
o Run...

» @ Accessories
@ Administrative Tools
4 @ Advantech Driver for 2000
5 @ Agilent: IO Libraries
E Agilent 5
3 @ Creative
@ Logitech CuickCam
@ Mational Instruments YA
[@ Startup
@ VxIpnp

Log Off salozhoa. ..

Shut Down. .,

(5} winzip
E‘I Acrobat Reader 5.0
e Internet Explorer

%7 Outlook Express

*+ v v v v vREM~ v v ¥

IS ES500 Phase

@ Asset Control Panels
@ Documents

Ej ESS00 User Inkerface
a& ES500 Asset Manager
&> ESS00 Help

ESS00 SCPT Assistant
&) ES500 SCPI Help

m ES500 SCPI Remote Interface
» ESS00 Shutdawn

&) ESs00Web Page

S8 Uninstall Agilent ES500

Figure 1-36 Navigate to E5500 User Interface

2 The main measurement subsystem window appears

(Figure 1-37).
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j;.ﬁ Agilent ES500 Absolute Phase Noise Measurement - Agilent ES500 Phase Noise Measurement Subsystem

File Edit “iew Define Measure Analyze System Help

D|=(E| elr] £ ClEle x|E| g of of E| ¥
Agilent E5500 Abgolute Phage Noise Measurement

Agilent 5500 Carier: SODE+6 Ha 29 Jul 1997 16:51:57 - 16:55:19

0

1 10 100 1K 10K 100K I 10M
Lify [dBc/Hz] ws £ [Hz]
A new measurement has been loaded into the server. [LoCaL [IDLE i

Figure 1-37 Main User Interface Screen
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Using Server Hardware Connections to Specify Assets for the Confidence
Test

1 From the System menu, choose Server Hardware Connections.
See Figure 1-38.

EIEi Agilent ES500 Absolute Phase Moise Measurement - Agilent E5500 Phase Noise Measurement Subsystem
File Edit “iew Define Measure Analyze T
D|=|E| & - Lo N
| | | ||3\| QI .l%ll {Tﬂl Asszet Manager... J
Agilen Aszet Control Panels

HE N Help

Toise Measurement

-

Server Hardware Connections. ..

Lglent E5500  Carrier: SO0E+ 29 Jul 1997 16:51:57 - 16:53:19

Select Measzurement Server...

Initiate Self Test Sy N _

______________________________________________________

Edit hardware configuration on server [LOCAL [IDLE A

Figure 1-38 Navigate to Server Hardware Connections

2 In the Server Hardware Connections dialog (Figure 1-39):
a Select Agilent 70420A from the Test Set pull-down list.

b Click the Check I/O button. A green check-mark should
appear after the I/O check has been performed by the
software.
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NOTE: If a red circle with a slash appears, return to the Asset
Manager (click the Asset Manager button) and verify that the Agilent
70420A and PC Digitizer are configured correctly (check that the
license key has been entered correctly). Also check your system
hardware connections. Click the Check I/O button for a re-check.

¢ From the FFT Analyzer pull-down list, select II
PCI20428W-1. Click the Check I/O button. A green
check-mark should appear after the I/O check has been
performed by the software.

d From the Swept Analyzer pull down list select E4411A. Click
the Check I/0 button. A green check mark should appear
after the I/0 is completed.

Agilent E5500 Server Hardware Connections EHE
General Assets Isuumesl

Frequency Counter———————————————

ﬁh}aﬁk [hone) -

i~ Test Set
check)
140

—FFT Analyzer

|hput afiEET Analizen s connected ta
i = | =

[~ Swept Analyzer
[hput cf SweptAnalizenis connected b
check
110 | ) = | el
[~ Down Converter
ek Baseband fralvzen [nput of Downcanyerter is connected to
chet
i = | | = W
Phase Shifter———————
c|",a'n|5k| [manual) 'I
Aszet Manager

|

Figure 1-39 Select Test Set, FFT Analyzer, and Swept Analyzer

NOTE: Selecting the three instruments ties those assets to the
confidence test performed in the next step.

3 Close the Server Hardware Connections box.
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Running the Software Confidence Test

This measurement tests the Agilent 70420A Test Set’s low-noise
amplifier circuitry. The phase detectors are not tested. This
measurement also confirm that the PC and test set are

communicating with each other.

1 From the File menu, choose Open.

2. If necessary, choose the drive or directory where the file you want is

stored.

3 In the File Name box, open Confidence.pnm. See Figure 1-40.

Open

Lookin: | ‘23 ES500 Phase Noise

AM_noize_1ghz_BE644b.phm
@ EBnoize_with_testzet pnm

K

mobd ode. prm
@ BBnoize_without_testset_83410.pnm @ FreeRF.prm

@ EBnoize_without_testset_E1430.prm @ MeasFile.pnm
@ BEnoize_without_testset_PCDig.pnm @ MicroSRC. prnm
@ Conf_SigGen_10MHz. prim

Res_noize_1ghz_demoamp.pnm

i

File name: |E0nfidence.pnm

Open I

Filez of type: IAgiIentESSDD Measurement Files [*. prim) j Cancel |

Figure 1-40 Opening the Parameters Definition File

The appropriate measurement definition parameters for this
example have been pre-stored in this file. Table 1-4 lists the
parameter data that has been entered for the Agilent 70420A

Confidence Test example.

Table 1-6  Parameter Data for the Agilent 70420A Confidence Test Example

Step  Parameters

Data

1 Type and Range Tab
Measurement Type
« Start Frequency
« Stop Frequency
* Minimum Number of Averages
FFT Quality
Swept Quality

2 Cal Tab
Gain preceding noise input

+ Baseband Noise (using a test set)
+ 10 Hz

+ 100E + 6 Hz (determined by
analyzer used)

- 4
+ Fast
+ Fast

0dB
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1 E5500B Phase Noise Measurement System
Running the Software Confidence Test

Table 1-5  Parameter Data for the Agilent 70420A Confidence Test Example

Step  Parameters Data
3 Block Diagram Tab
Noise Source Test Set Noise Input
4 Test Set Tab
Input Attenuation - 0dB
LNA Low Pass Filter + 20 MHz (Auto checked)
+ LNA Gain + Auto Gain (Minimum Auto Gain -
- DC Block 14 dB)
* Not checked

» PLL Integrator Attenuation
+ 0dBm

* Not checked
* Not checked

« Ignore out-of-lock conditions
* Pulsed Carrier

b Graph Tab

+ Title + E5500 Confidence Test

» Graph Type + Base band noise (dBV/Hz)

+ X Scale Minimum * 10 Hz

+ X Scale Maximum * 100 E+6 Hz

* Y Scale Minimum » 0dBc/Hz

* Y Scale Maximum + -200dBc/Hz

* Normalize trace data to a: * 1 Hz bandwidth

+ Scale trace data to a new carrier * 1 times the current carrier
frequency of frequency

- Shift trace data by - 0dB

+ Trace Smoothing Amount 0

+ Power present at input of DUT * 0dBm
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E5500B Phase Noise Measurement System
Running the Software Confidence Test

Beginning the 1 From the Measure menu, choose New Measurement. See
Measurement Figure 1-41.

!;Ei Confidence.pnm - Agilent ES500 Phase Hoise Measzu
File Edit “iew Define Analyze  Swztem  Help

Dlﬁlnl gllﬁl _HE'-'.-'-.' M eazurement

Bepeat Meazurement

Abort b easurement
Feal-Tirme Monitar

v Daon't Automatically Clear Graph.
v Pausze at Connect Diagram

Figure 1-41 Selecting a New Measurement

2 When the Do you want to perform a New Calibration and
Measurement? prompt appears, click OK.

3 When the Connect Diagram dialog box appears, connect the 50Q
termination provided with your system to the Agilent 70420A
Test Set’s Noise Input connector. (See Figure 1-42.)
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1 E5500B Phase Noise Measurement System
Running the Software Confidence Test

NOTE: Although the Connect Diagram (Figure 1-42) appears next on
your screen, this diagram does not apply to running the confidence
test. Use the diagram merely to show where to connect the 50Q
termination to the Agilent 70420A Test Set.

Agilent ES500 Instrument Connections EHE
Werify Connections 509 termination

bar OF, 2000 15:27:09
goes here.

OUTPU 8]
[}

(SN =Mt or & more accurate drawin

— Contral Panel

EFT &nalyzer | Swept Analyzer | Test Set | Downcanyerter | Bhiase Shifter |

[Earier Saurze | Eeference Saurce | Fresidual Saurze | [Calibration Source | Erequerncy Eounterl

— Tuning Yoltage =
Meter | [Hptimize Mawneomverter |

Center ID 3: Waoltz  Range +/- I‘ID Walts
Caontinue I Abort | Local |

Figure 1-42 System Confidence Test Setup diagram
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E5500B Phase Noise Measurement System 1
Running the Software Confidence Test

Making the 1 Press the Continue key. Because you selected New Measurement
Measurement to begin this measurement, the System starts by running the
routines required to calibrate the current measurement setup.

Figure 1-43 shows a typical baseband phase noise plot for an Agilent
70420A Phase Noise Test Set.

!;Ei Confidence pnm - Agilent ES500 Phase Noize Measurement Subsystem

File Edit Wiew Define Measure Analpze System Help
D|==] sln « Klmlel el @ of 2| & x|

AGILENT E5500 Phaze Noige System Confidence Test
gohEletESSO0  16Mw2000 105034105136
L S

100 1K 10K 100K 1M L0M
10 Swif) [dBV/Hz] vs £ [Hz] oot
Measurement complete. |LocaL [IoLE v
Figure 1-43 Typical Phase Noise Curve for a System Confidence Test
Congl‘atulations You have completed a phase noise measurement. You will find that

this measurement of the Agilent 70420A Phase Noise Test Set’s low
noise amplifier circuitry provides a convenient way to verify that the
System hardware and software are properly configured for making
noise measurements.
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2

Connect Diagrams

E5501B Standard Connect Diagram, page 2-2
E5501B Opt. 001 Connect Diagram, page 2-3
E5501B Opt. 201 Connect Diagram, page 2-4
E5502B Standard Connect Diagram, page 2-5
E5502B Opt. 001 Connect Diagram, page 2-6
E5502B Opt. 201 Connect Diagram, page 2-7
E5503B Standard Connect Diagram, page 2-8
E5503B Opt. 001 Connect Diagram, page 2-9
E5503B Opt. 201 Connect Diagram, page 2-10
E5504B Standard Connect Diagram, page 2-11
E5504B Opt. 001 Connect Diagram, page 2-12
E5504B Opt. 201 Connect Diagram, page 2-13
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Connect Diagrams
E5501B Standard Phase Noise System
OSCILLOSCOPE
(Optional but Recommended)
o 59555 8 FREQUENCY COUNTER
=i Sooe B (Optional)
]| [C] —"
D@Dg © &) \‘j 0000000000 %}\:@;\g
\ JL
NOTE: e -
=== |ndicates Optional Cable 70001A MAINFRAME !
70420A STD TEST SET 1
DUT Om® O o o 1
o O O 0|0 O 1
r 3 :
To 70420A :'|> i, H
Rear Panel = i
Noise Source Input ‘l--i-------------’
1
| S=mmmmmmemmme—
J Semmmmmmm———— ]
1
I
N ) REFERENCE SIGNAL g
Digitizer | 9 GENERATOR (Optional) 1y
Input | © i
[ ]
SYSTEM PC CONTROLLER ([—— 2 i !
= | |I® Dggs 21mtEEE . g of 1
= 5885 sHHUEERS T offmmm?
- o o3 O ’
Digitizer 2 g °
Output )
E5500 Software
License Key
- E4411A
PC-Digitizer Card ﬁ
‘ ‘ < GPIE SPECTRUM ANALYZER
o Eéé (G EEERE
DOOOOO@ oo EES S
L )
70420A Standard Test Set
70420A TEST SET
R woron | .
/ \\ oda2s e \\
To DUT To PC To
RF Output D|g|t|Zer Reference
Yellow Cable
Eaatta ¢ ) Source  pe out
Spectrum Oscilloscope Tune Voltage
Analyzer or Counter
Monitor
Figure 2-1 E5501B Standard Connect Diagram
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Connect Diagrams 2

E5501B Opt. 001 Phase Noise System
OSCILLOSCOPE (Optional)

S ooooo 8 FREQUENCY COUNTER

= oooo 8 N

2 oogoo o (Optional)

58858 © I 00c 0

= 68°"° < GPIB > 5°°Q

(@ ©® o] 0000000000 ?.“‘&5‘;5’
“------------------- -----------q%—----------.

NOTE:

=== |ndicates Optional Cable

70001A MAINFRAME
70420A OPT. 001

Yeessssmesm?

000 o
DOOOOQ@ 00 ooo o

- \ J

DUT ole O]
7] 012.0 |
"
To 70420A :: ) 1
Rear Panel 2 =%
Noise Server Input 1 \-----------..‘
1
J ‘~-----------_. 1
S
1
LI |
< 1
8 1
O : :
SYSTEM PC CONTROLLER Digitizer § : .
Input | £ v
REFERENCE SIGNAL
E5500 Software Digitizer GENERATOR (Optional)
License Key Output
PC-MXI Card y
E411A
< GPIB SPECTRUM ANALYZER
= = ° J — ooses
= — |l
/ o ComooCOooo e oo o o . 3 (3e8s

70420A Opt. 001 Test Set

70420A OPT 001 TEST SET

i (cowolael s
Source Input\ nDooojBoao / Source

INPUT NSNS, AENNNNNEEN REF INPUT
NOISE 50 kHz-1600MHz 1.2-265 GHz
©
1V Pk

50 kHz-1600 MHz 0.01 Hz-100 MHz +15 dBm MIN +7 dBm MIN

SIGNAL

To Oscilloscope or

SpE:t:Jrﬁl\ RF ANA;Z;E . Ouvg’:‘TOR mw SIG 1 Counter Monitor
O—

Analyzer

1.2-26.5 GHz

ANALYZER ANALYZER TUNE VOLTAGE
2 Ve OUT OF LOCK -
™ @ |
<100 kHz <100 MHz 50 Q 20mA MAX —— DC Out
PC Digitizer | — Tune Voltage
g A 100 0/1.25 LPS

Yellow Cable
Figure 2-2 E5501B Opt. 001 Connect Diagram
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Connect Diagrams

E5501B Opt. 201 Phase Noise System
OSCILLOSCOPE (Optional)

2 Somes B FREQUENCY COUNTER
g oooo g (Optional)
=] oooo
g0 < GPIB :>_?””?
(@ © ©® @] 0000000000 ?'DE@DD@D
[}
A T .----------.&.----------‘
[
NOTE: !
=== |ndicates Optional Cable 1
70001A MAINFRAME 1
70420A OPT. 201 i
- 1
DUT - Sk :
[ 30 S A | I 4
(] LN of- # =
To 70420A —/] ]
Rear Panel 2 : ¥
Noise Source Input 1 s-----------..‘
)\ 1
Vmeessesemem- |
S
1
1
) 1
% 1 :
1
‘; NG ogo 00000 1
SYSTEM PC CONTROLLER Digitizer] 2 — GEEE DH‘:IH[IEEES egof 1
Input §.) E‘| DDDD‘EI ED HHHD O ’-'.—
ooo
o REFERENCE SIGNAL
E5500 Software Digitizer GENERATOR (Optional)
License Key Output
PC-MXI Card — E411A
< GPIB SPECTRUM ANALYZER
= =] ° = 28388
[ ] ﬁ‘ :> E S 22222
= : O 8
DOOOOO@ 00 000 o
q J

70420A Opt. 201 Test Set

DUT
Source Input ~

E411A
Spectrum —]
Analyzer

PC Digitizer

70420A OPT 201 TEST SET

\ﬁ—

SIGNAL

O

50 kHz-1600 MHz

INPUT —

GPIB STATUS
Oooao (]

NOISE

0.01 Hz-100 MHz

50 kHz-1600MHz

+15 dBm MIN

50 Q
1V Pk

REF INPUT|

1

+7 dBm MIN

RF ANALYZER

T

ANALYZER

<100 kHz

PHASE DET OUTPUTI

MONITOR

©—

T

ANALYZER

<100 MHz

OUT OF LOCK
(]

mW SIGI

1.2-26.5 GHz

TUNE VOLTAGE

©@—

50 Q 20mA MAX

/

—

100 Q/1.25 LPS

To Reference
Source

To Oscilloscope or

| Counter Monitor

14— Dpcout

Tune Voltage

Yellow Cable

Figure 2-3 E5501B Opt. 201 Connect Diagram
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Connect Diagrams 2

E5502B Standard Phase Noise System

OSCILLOSCOPE
(Optional but Recommended)

= FREQUENCY COUNTER
5 LoDDE S (Optional)
S oooo
SEEEE® @ﬁ_?m?
!@Dg—@©\ 0000000000 D@DD@F
\ =N
NOTE: e I Ty — e ———
=== |ndicates Optional Cable 70001A MAINFRAME !
70420A 70421A 1
— [ ]
DUT . o:f o o o :
- o O o oJo o 1
(] | oo ° i
To 70420A :: ) LI 1
Rear Panel e i
Noise Source Input ‘l--i-------------’
1
| S=mmmmmmmm——
Y Nmmmmmmmmmmma~ |
Y
N REFERENCE SIGNAL g
Digitizer | S GENERATOR (Optional) (-
Input | © : 1
[ ]
SYSTEM PC CONTROLLER S : 1
2 e e 1
> < : 1
o o -."
Digitizer -’
Output
E5500 Software J
License Key
A E4411A
PC-Digitizer Card E
| < GPIE SPECTRUM ANALYZER
T ] :> E SRS
e e e e el el o ro 885 8
/ == DOOOOO@DDUUDD
( . q J
70420A 70421A Downconverter
70420A TEST SET 70421A DOWNCONVERTER
50 Wz-26.5GHz 001 Hz-100 MHz. +15 dBl MIN +7 dBm MIN
PH&{ DET OUTPUTI 1 &anTroL " g’
RE ANALYZE] WonTToR o ©
O\ bl B N
Leometlemey comedtere 4 —
/ \\ Todanasies \\ \ 251Ps
To DUT To PC To To DUT Downconverted
RF Output Digitizer Reference RF Output Output
Yellow Cable
Eaat1A | ) T Source  pc out YSotional Cabl
) ptional Cable
Spectrum Oscilloscope Tune Voltage
Analyzer or Counter
Monitor

Figure 2-4 E5502B Standard Connect Diagram
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Connect Diagrams

E5502B Opt. 001 Phase Noise System

OSCILLOSCOPE
(Optional but Recommended)

o 0ooo0 8 FREQUENCY COUNTER
2 “oooo 5 (Optional)
o oooo O
© B8an @ p . 00 O
2 gooo o o
DDE CEG) \‘_GP:> 0000000000 ”.E”@””@S
! N
NOTE: L - mm -
======: |ndicates Optional Cable 70001A MAINFRAME 1
70420A OPT. 001 70421A :
1
DUT B okd) | P !
7 [l i it !
10§ % 1
To 70420A —N L i
Rear Panel Vit ]
Noise Source Input ~.--i------------_¢
[ ]
l s_----------..‘
/ Smmmmmmmm——— ]
1
1
e REFERENCE SIGNAL 1]
Digitizer | @ GENERATOR (Optional) LI
Input | O !
[ ]
SYSTEM PC CONTROLLER = <=% : :
(]
> LI
-’
Digitizer
Output
E5500 Software e/
License Key
PC-Digitizer Card = | - RF SPECTRUM ANALYZER
° Eéé Sos 8
DOOOOO@ oo SSS S
. J
70420A Opt. 001 70421A Downconverter
70420A OPT. 001TEST SET 70421A DOWNCONVERTER
_. A ( B v
o1/ ° K
i IR I VS
Jo)
\ o ©ovanzsies
To DUT To PC To Signal Input Downconverted
RF Output Digitizer Reference to be Output to Test Set
Yellow Cable Downconverted Signal Input
RF ( ) Source DC Tuning Out 9 P
Spectrum Oscilloscope Voltage
Analyzer or Counter
Monitor

Figure 2-5 E5502B Opt. 001 Connect Diagram
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Connect Diagrams 2

E5502B Opt. 201 Phase Noise System

OSCILLOSCOPE (Optional but Recommended)

o ooooo B FREQUENCY COUNTER
g "oooa 5 (Optional)
o 0o0oo o
S BBE8 @ N
g gooo < :jp B o o
@Dg ® © 0000000000 “@“%"g
\ a5,
NOTE: e -
=== |ndicates Optional Cable 70001A MAINFRAME !
70420A OPT. 201  70421A 1
[ ]
DUT ( ko | ] o !
o O 0 0Jo O [ ]
( S Io ° [ ]
To 70420A —N T, H
Rear Panel V = et i
Noise Source Input ﬂ.--i------------_ﬁ
[ ]
‘ s_----------_‘
/) mmmmmmmmmmma |
Y
N REFERENCE SIGNAL g
Digitizer | © GENERATOR (Optional) (-
Input | O : 1
[ ]
SYSTEM PC CONTROLLER i § : :
— (]
> L
= R
Digitizer -’
Output
E5500 Software  J
License Key
PC-Digitizer Card = RF SPECTRUM ANALYZER
[E— ‘ < GPIB
T T :> E S 23888
e ———— . = (283 8
r—r—r—v—r—rﬁﬁﬁﬁ—ﬁ—ﬁ—r—r—\% DOOOOOQDDEEE%
[# J k )
70420A Opt. 201 Test Set 70421A Downconverter
70420A Opt. 201 TEST SET 70421A DOWNCONVERTER
RF ANALYZER MONITOR 4Qr
DUT PC Digitizer To Signal Input Downconverted
Source Outpu Yellow Cable Reference to be Downconverted Output to
Test Set Signal input
RF To Source DC Out to o P
Spectrum Analyzer Oscilloscope Tune Voltage

or Counter Monitor

Figure 2-6 E5502B Opt. 201 Connect Diagram
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2 Connect Diagrams

E5503B Standard Phase Noise System

OSCILLOSCOPE
(Optional but Recommended)

o oooot g FREQUENCY COUNTER
5 LoDEE 5 (Optional)
5 oooog
S 8353 (© g\ — o0
@Dg [ © \‘_ —‘/ 0000000000 @E‘D@Dg
A =N
NOTE: | Iy mmmm———
=m=mm=m=: |ndicates Optional Cable 70001A MAINFRAME !
70420A 70422A 1
rrrrien) rrrrien) :
DUT Om® O o o [
o O 0 0o o [ ]
r 3R '
To 70420A —N HEL i
Rear Panel VI ', — ]
Noise Source Input .--i------------_o
[ ]
l s_----------_‘
/ Smmmmmmm————
[ ]
1
e REFERENCE SIGNAL B
Digitizer | GENERATOR (Optional) L]
Input | O P
[ ]
SYSTEM PC CONTROLLER § : :
2 I
-’
Digitizer ’
Output
E5500 Software -y
License Key
L E4411A
PC-Digitizer Card ﬁ
‘: ‘ < P SPECTRUM ANALYZER
° Eéé ®8ase &
© 00000 oo 866 8
. J
70420A 70422A Downconverter
70420ATEST SET 70422A DOWNCONVERTER
y@ m 1 o
oer ourer— e v axto
® ° 1K
+10VOLTS MAX sadbu 18-660H
FROM []
e Ao e N I VI
OUTOELOCK (‘6) \
To DUT To PC To DUT RF Output Downconverted
RF Output Digitizer Reference Output
Yellow Cable)
Ed4T1A ( Souree DC Out Optional Cable
Spectrum Oscnloscope Tune Voltage p
Analyzer or Counter
Monitor

Figure 2-7 E5503B Standard Connect Diagram
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Connect Diagrams 2

E5503B Opt. 001 Phase Noise System

OSCILLOSCOPE
(Optional but Recommended)

= FREQUENCY COUNTER
2 “oooo 8 (Optional)

S 5888 (@D

EREEE A N 0000
’—‘@Dg CEEC) \"_GPB—‘/ 0000000000 ”@”E@””@”

i

NOTE: AT T YT LY -----------.[Ep--------~

=m==m=== Indicates Optional Cable 70001A MAINFRAME !
70420A OPT. 001 70422A 1
1
DUT 3 | B !
y VBRI
1 i :
To 70420A :: N LI 1
Rear Panel e ]
Noise Source Input *.--i------------_¢
[ ]
| R —
J ‘~------------. Y
Y
B REFERENCE SIGNAL 1
Digitizer | o GENERATOR(Optional) L
Input | O P
[ ]
SYSTEM PC CONTROLLER § : :
S '
--"
Digitizer ’
Output
E5500 Software L
License Key
PC-Digitizer Card @
— ‘ < GPIB RF SPECTRUM ANALYZER
I T :> E S 23332
DOOOOO@ 0o ooo O
( . \ J
70420A Opt. 001 70422A Downconverter
70420A OPT. 001TEST SET 70422A DOWNCONVERTER
WPk I
502265 GHz 0,01 Hz-100 MHz +15 4By MIN +7 dBm MIN [ ] —
RFANAS“Z';E e oTor ) i i ~
@\ Grt-e ° 1@
+10 VOLTS MAX sadbun) 18-65GHz
F*)M [l
o e e o i o o ep——
\ T e e zsies
To DUT ToPC To Signal Input Downconverted
RF Output Digitizer Reference to be Output to Test Set
Yellow Cable Downconverted Signal Input
RF ( ) To Source DC Tuning Out g P
Spectrum Oscilloscope Voltage
Analyzer or Counter
Monitor

Figure 2-8 E5503B Opt. 001 Connect Diagram
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2 Connect Diagrams

E5503B Opt. 201 Phase Noise System

OSCILLOSCOPE
(Optional but Recommended)

Sl FREQUENCY COUNTER
Seoo 5 (Option)
oooog =]
E EEE @ @ﬁ I 0 Q
[@ng 0000000000 “@“%"ZS
\ N
NOTE: e e mm———
=== = |ndicates Optional Cable 70001A MAINFRAME !
70420A OPT. 201 70422A 1
[ ]
DUT & ok 0 . !
i .
1I0f° © 1
To 70420A —N L i
Rear Panel =, ]
Noise Source Input ‘l--i-------------'
[ ]
l s_----------..‘
J M Y
1 [ ]
e REFERENCE SIGNAL 1]
Digitizer | o GENERATOR (Option) LI
Input | O !
[ ]
SYSTEM PC CONTROLLER S é;) : :
QO
> 1
L
Digitizer -’
Output
E5500 Software e/
License Key
PC-Digitizer Card E]
’:] ‘ < GPIB RF SPECTRUM ANALYZER
. — -
/ [ o s o o s — ° ®ggg g
@ DOOOOO@DDDDDD
Q )
70420A Opt. 201 Test Set 70422A Downconverter
70420A Opt. 201 TEST SET 70422A DOWNCONVERTER
oo B
=
OUTOEF]LOCK (6)
‘ T T0an2stes
DUT PC Dlgltlzer Signal Input Downconverted
Source Input Yellow Cable Reference to be Downconverted Output to
Test Set Signal input
RF Source DC Out 9 p
Spectrum Analyzer Oscnloscope Tune Voltage

or Counter Monitor

Figure 2-9 E5503B Opt. 201 Connect Diagram
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Connect Diagrams 2

E5504B Standard Phase Noise System

OSCILLOSCOPE
(Optional Recommended)

o ooooo B FREQUENCY COUNTER
g oooo 8 (Optional)
)
S 5588 N5 I O Q
’—‘@Dg ® © \‘_GP:> 0000000000 D@DD@DD@;
“ 'IEI-
NOTE: e I Ty - Emmmmm——
=== |ndicates Optional Cable 70001A MAINFRAME !
70420A 70427A 1
_» 1
DUT ( R | o !
O O O 0o o [ ]
( :IZ Io © [ ]
To 70420A —N - i
Rear Panel Vi 1 ]
Noise Source Input ~.--i------------_¢
1
| Smmmmmmmmm——
/ Ve —————— ]
1
1
o 9 REFERENCE SIGNAL 1 :
Digitizer | & GENERATOR (Optional) 1y
Input | O : 1
1
SYSTEM PC CONTROLLER - <=% : :
([} QDDD O 0oo O OO 1
g 0888 sHHpHHSE S ol 1/
fooo D% EDDD O -;—
Digitizer o B8 © -
Output
E5500 Software e/
License Key ((o— |
iqiti E4411A
PC-Digitizer Card E
— ‘ < GPIB SPECTRUM ANALYZER
t , — I
QEIOOOOO@ oo EEE g
( . Q )
70420A 70427A Downconverter
70420A TEST SET 70427A DOWNCONVERTER

i AT
cPie STATUS P8 STATUS
ooooloo
oooo|oao
INPUT outRUT

INPUT REF INPUT SIGNAL R ANALYZER
SIGNAL NOISE 50 kHz-1600MHz 1.2-26.5GHz

(O]
A @
WPk
sopfleooWan:  ootmatoommz ) | visaslymn +7 dBm N
\ VOLTAGE
PHAQE DET OUTPUTHE. ANALYZER CONTROL IF AuxLo
RF ANALYZE MONITOR ~
0
FROMTESTSET \ -« tovours wiax ool 1o vsen

L T L L T Ty puyepu S ——

100 2/1.25LPS

\

1000/1.25LPS

/ \

To DUT To PC To DUT RF Output Downconverted
RF Output Digitizer Reference Output
Yellow Cabl
Eagr1p  (TElOWCable) o Source  pc out
Spectrum Oscilloscope Tune Voltage
Analyzer or Counter

Monitor

Figure 2-10 E5504B Standard Connect Diagram
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Connect Diagrams

E5504B Opt. 001 Phase Nois

OSCILLOSCOPE
(Optional but Recommended)

e System

= FREQUENCY COUNTER
S “oooa 5 (Optional)
o oooog =}
© 5888 @ 1 N [ — oo
8 oooo
:I@Dg © © \‘jpgl/ 0000000000 @Dg%}
\ N
NOTE: e I Ty — —m——————
=== |ndicates Optional Cable 70001A MAINFRAME !
70420A OPT. 001 70427A 1
[ ]
DUT { o 5 H
7] e o- —/@l@ 1
=) k=1 it [ ]
To 70420A :> i, i
Rear Panel S S | 1]
Noise Source Input “l--i-------------'
1
| S==mmmmmmm———
J AT T T T 1
Y
T REFERENCE SIGNAL g
Digitizer | © GENERATOR (Optional) L
Input | © : 1
[ ]
SYSTEM PC CONTROLLER S § : :
Pa— s ')
= o -."
Digitizer -’
Output
E5500 Software el
License Key
PC-Digitizer Card E
— < GPIB RF SPECTRUM ANALYZER
I T :> E S 23832
i | \ o 1o SSS S
/ Dooooo@umgggg
C J & J
70420A Opt. 001 70427A Downconverter
70420A OPT. 001TEST SET 70427A DOWNCONVERTER
50“ Z x .‘ mpmm—— - lfsmm ‘Q‘»
wpk [ ]
50 fz-265 GHz 0,01 Hz-100 MHz. +15 4Bl MIN +7 dBm MIN 1 oumce
RFANAm»;s: DET OUT’:(L)JLF Al : ANALYZES CNROL IF AUXLO
@- I © ©\
FROMTESTSET \  + 10 vours uax P 15-666Hz
F*}M ]
e i Ve
\ T e 10025155
To DUT To PC To Signal Input Downconverted
RF Output Digitizer Reference to be Output to Test Set
Yellow Cable ) Downconverted Signal Input
RF ( ) To Source DC Tuning Out 9 P
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Figure 2-11 E5504B Opt. 001 Connect Diagram
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E5504B Opt. 201 Phase Noise System
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Figure 2-12 E5504B Opt. 201 Connect Diagram
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