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As your Multiport Devices Expand, Agilent Expands with You

Many of today’s wireless communications and broadband components have four
or more ports. These components require multiple connections for complete
characterization with a network analyzer. However, time-to-market pressures
require that today’s components be tested quickly while maintaining high
levels of accuracy and high repeatability to achieve production volumes.

Network analyzer sweep speed is only one factor that contributes to the overall
throughput that can be achieved in measuring multiport components. The
overall throughput depends on how quickly the component can be connected
and the system can transition from one measurement path to the next and
process that data. Multiport test sets dramatically reduce overall tune and

test times because the DUT only needs to be connected once to test multiple
signal paths. Minimizing the number of connections also reduces operator
fatigue and lowers the chance of connecting to the wrong port. In addition,
fewer connections mean less wear on cables, connectors, fixtures, and DUTs.
A multiport test set is especially valuable in manufacturing applications
where the time required for device connection, handling, and/or configuration
is significantly greater than the test time. In these situations, a test set provides
a solution that supports operators or part handlers in increasing throughput.

Agilent provides the highest performing multiport test solutions to meet the
demands of the never-ending trend to decrease size through integration in
modules and at the same time address the pressure to increase throughput
and lower test cost. A range of solutions are available for many devices
from simple duplexers, for both front-end passive and active and wireless
infrastructure components, to more complex integrated modules. Agilent has
a portfolio of multiport test solutions including, integrated 4-port, standard
extension test sets, and custom multiport test systems that are built for your
individual need. These solutions optimize key hardware, firmware, and
software features, which provide the best accuracy with the convenience of
multiport connections and electronic calibration to achieve exceptionally fast
measurement speeds.

Multiport Network Analyzer Solutions

300 kHz to 2.2 GHz'
9 kHz to 8.5 GHz / 300 kHz to 20 GHz?

10 MHz to 26.5 GHz?

300 kHz to 50 GHz?

300 kHz to 50 GHz?®

2 4 8 12 16 >16
Number of Ports

1 Available up to 3 GHz for two ports, up to 2.2 GHz used with 87050E test set.
2 Integrated 4-port is available for frequency coverage up to 20 GHz (ENA), 20 GHz (PNA-L) and 0.5 THz (PNA-X).
3 Available up to 67 GHz for four ports and 0.5 THz for two ports.

www.agilent.com/find/multiport
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Agilent Test Solutions for Multiport and Balanced Devices

ENA Series Network Analyzers

ENA

« Integrated, one-box solution for 2, 4-port,
and balanced devices

« Best price performance up to 20 GHz

» High measurement speed

* Optional dedicated multiport test
set (E5092A) for up to 22-port

measurements
ENA-L
* Lowest cost solution for 50 and 75 ohm
devices up to 2.2 GHz . . ENA (9 kHz up to 20 GHz)
* Up to 12-port when combined with the
87050E’
« Test set cal and self cal for simplified
calibration ——
SEEEE
=
PNA Series Microwave cocm g8e
Network Analyzers gééﬁuggg
« Efficient and flexible for both _;

manufacturing and R&D
* Optional dedicated test sets for up to S ——
16-port and beyond ? 43 38 g & 6§
« Frequency coverage up to 0.5 THz Q lg @ lgg Q gg @ ﬁ
« Integrated 4-port with balanced —_— —_—
capabilities (PNA-X and PNA-L)
« Flexible solutions with configurable test
set, open Windows® architecture,
custom multiport test sets available

i

PNA Series (300 kHz up to 67 GHz)

RF and Microwave

Electronic Calibration (ECal)

* Fast 2- and 4-port calibrations up to
67 GHz: 2-port up to 67 GHz and 4-port
up to 20 GHz

 NIST traceable, accurate calibration

« Direct control via single USB interface

- Reliable solid-state switching

» Mixed connectors available

Measurement Wizard Assistant

(MWA)?

* Increase productivity of multiport
measurements

« Simplify measurement setup and operation

» Go/no-go test management function

<<Prey Next 2> Pagat 1 f1

MWA for ENA

1 Upper frequency limited to 2.2 GHz with the 87050E.
2 Measurement Wizard Assistant software is offered as an ENA option (E5071C-790). Upgrade product (E5005A) is also available.

www.agilent.com/find/multiport



4-port Measurements up to 4.5/8.5/20 GHz with
ENA Network Analyzers

20 GHz ENA with four built-in test ports

New-generation wireless equipment depends on advanced RF components,
from duplexers and couplers to differential SAW filters and amplifiers.
These components need to be measured efficiently in R&D and the production
process. Fast and accurate testing is crucial, and Agilent’s ENA network
analyzers offers comprehensive measurement capabilities for advanced
multiport devices.

Four built-in test ports provide simultaneous measurement of all signal
paths in components with up to four ports. This advanced architecture
minimizes the number of sweeps required for multiport S-parameter
measurements and helps increase test throughput.

Built-in balanced measurements, matching-circuit simulation, and port
characteristic impedance conversion all enable accurate characterization
of the most advanced RF components. These test capabilities contribute to
shortened time to market and reduced cost of test.

The ENA network analyzer holds up to 160 measurement channels in

a single instrument state. Independent frequency list, calibration data,
measurement parameters, trace layout, triggering, and limit test are applied
in each measurement channel, which acts as if it is an independent network
analyzer. This multi-channel capability eliminates recall time for sequencing
multiple instrument setup states that are often required for multiport
devices used in multi-frequency applications.

1 A bias tee option limits the start frequency to 100 kHz.

E5071C

Features

» Wide dynamic range > 123 dB

Fast measurement speed: 42 ms at
1601 points, full 2-port calibration
Low trace noise: < 0.004 dBrms at
70 kHz IFBW

High stability: 0.005 dB /degree C
Built-in 2- and 4-port S-parameter
test set

Fully specified 9 kHz/100 kHz' to
4.5 GHz or 8.5 GHz, or 300 kHz to

20 GHz

The industry’s highest RF performance
ensures measurement accuracy
Built-in bias tees and a DC
measurement AUX port enable
simultaneous DC evaluation

Up to 160 measurement channels
Up to 16 traces per channel

Up to 20,001 measurement points
Up to 22-port device measurement with
a multiport test set

Powerful analysis capabilities solve
difficult test problems

State-of-art calibration techniques
reduce measurement errors

Various test automation tools increase
speed and efficiency

Advanced characterization of mixers
and amplifiers with frequency offset
mode (optional)

Powerful connectivity with Open
Windows 0S, USB, LAN, and GPIB
Complete upgradability of available
ENA options at any time

The ENA also accelerates test system
development and expands customization
capabilities. Built-in Visual Basic for
Applications (VBA) allow you to develop
and customize test programs in the ENA
series, or import Visual Basic programs
from an external PC. A custom user
interface using a touch screen can be
created on the 10.4” LCD display.

www.agilent.com/find/ multiport



4-port Measurements up to 0.5 THz
with the PNA Series

Features
e g_% %éé + Integrated 4-port from 300 kHz to
‘ ceema® Bl 13.5 GHz N5230C with Option 140, 145
e lalals =
SEEE = or 146
SRR = * Integrated 4-port from 300 kHz to
i = 20 GHz N5230C with Option 240, 245
s . or 246
i ggg gﬁg g%g gg + Integrated 4-port from 10 MHz to
" — —" 26.5 GHz N5242A with Option 400

» Nb5262A when configured with a dual
source N5242A will allow differential
and mixed mode measurements in
waveguide bands up to 0.5THz

* Built-in single-ended and balanced
measurements

+ Configurable test set for added flexibility

» Fast measurement speed: less than
4 yps/point

+ Excellent dynamic range, 120 dB
Low trace noise, 0.006 dB rms

+ Automatic Port Extension feature
for easy and accurate test fixture
calibration

+ Time-domain analysis and frequency-
offset measurements

20 GHz PNA-L with four built-in test ports

26.5 GHz PNA-X with four built-in test ports

Expand your PNA Series to 4 port
67 GHz 2-port PNA expanded to PNA: E8362/3/4B, E8361C
4-port with N4421B H67 test set PNA-L: N5230C Option 225/425/525

Features

» External test set controlled directly
by PNA/PNA-L
N4420B (10 MHz to 40 GHz)'
N4421B (10 MHz to 50 GHz)'
N4421B H67 (10 MHz to 67 GHz)'
+  Option 550 4-port measurement
application adds 4-port error correction
and differential measurements

PNA-X expanded to 4-Port 110 GHz with N5262A test set

Whether for wireless LAN front-end modules or satellite filters, the Agilent
4-port PNA-L/PNA-X network analyzer offers the industry’s best combination
of speed and accuracy to meet modern measurement challenges. Ideal for in-
fixture measurements, the 4-port PNA-L/PNA-X allows a variety of easy and
accurate methods to correct for fixtures. Making fast and accurate multiport
measurements has never been easier.

Differential technologies and component integration continue to push higher
in frequency. Now the PNA series, when combined with an external test set
and Option 550, can perform 4-port measurements up to 0.5 THz.

1 PNA is recommended for signal integrity applications.

www.agilent.com/find/multiport
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ENA Series with External Multiport Test Sets

Expand up to 22 ports
ENA with E5092A configurable
multiport test set

Features

+ Various multiport configurations with
specified performance up to 20 GHz

»  Up to 10-port full crossbar
measurement

= Single connection measurement of up
to 22-port devices

» Exceptionally fast measurement speed

» Solid-state switches for fast and
reliable measurement

» Easy-to-use operation with full test
set control from ENA

» Increase productivity with
The Agilent E5092A configurable multiport test set, combined with the Measurement Wizard Assistant

E5071C ENA network analyzer, is a complete solution for multiport device (MWA) software
measurements. This test set offers various configurations for multiport

characterization and up to a 22-port measurement can be performed with

a 4-port ENA. The ENA provides optional measurement setup software,

Measurement Wizard Assistant (MWA), that enables you to easily setup

multiport measurement systems and simplifies the operation dramatically.

20 GHz ENA with E5092A configurable multiport test set

Expand up to 12 ports

B ENA-L with 87050 or 87075C test set
== ] LCRC AL

as aaas

S| |maae Features

@@ |AgflenEa

oo & EER : .

oo g eas * 50 or 75 ohm single connection

EC EE BO@E measurement of up to 12-port devices

» Test set cal and self cal drastically
reduces calibration time

» Solid-state switching for fast and
reliable measurements

» Easy-to-use full test set operation
from ENA-L

= Available in 4-, 6-, 12-port
configurations with specified

1.5 GHz ENA-L with 87075C 75 ohm multiport test set? performance up to 2.2 GHz (87050E)

+ Available in 6 or 12-port
configurations with specified
performance up to 1.3 GHz (87075C)

An Agilent 87050E or 87075C multiport test set, combined with an ENA-L
network analyzer, offers a complete and economical solution for mulitport
device measurements. The 87075C provides 75 ohm system impedance,
optimally suited for multiport CATV device measurements. A test set calibration
technique eliminates redundant connection of the calibration standard,
while self cal (an internally automated calibration) reduces the effects of
test system drift without connecting an external standard.

1 Measurement Wizard Assistant software is offered as an ENA option (E5071C-790). Upgrade product (E5005A) is also available.
2 3 MHz to 1.3 GHz specified frequency of 87075C.

www.agilent.com/find/ multiport



Simplify Your Multiport Setup and Measurements

with the Measurement Wizard Assistant (MIWA)

T8

Front-End Application

» Software based on Microsoft Excel
+ Operate on any PC with Microsoft
Excel installed

» Easy and fast multiport measurement
setup for the ENA

» Generates one setup file (.mwa) that
includes all measurement parameters

»  “Step-by-step setup wizard with an
Excel-based user interface

Setup file
(.mwa)

e ey

Back-End Application

» Software based on the Microsoft VBA
Macro working in the ENA

»  Option E5071C-790 for the ENA is
required for full operation capability

* Imports the .mwa setup file and sets
all the parameters on the ENA
automatically

+ Calibration wizard minimizes operation
time

» Automatic test procedures with
go/no go limit test

Agilent offers Measurement Wizard Assistant (MWA) software that can
dramatically improve your productivity in multiport device testing when
using the ENA and the E5092A configurable multiport test set.

The MWA software simplifies the setup of complicated multiport
measurements. The software assists not only with complex measurement
parameter setups such as segment sweep, limit testing and calibration, but
also handler system control via the handler I/0 port.

After you enter the necessary measurement parameters, the software
automatically generates a setup file. All you have to do is load the file into the
ENA and immediately begin executing measurements.

The software provides the step-by-step calibration wizard that completes the
measurement procedure which dramatically reduces your measurement setup

and operation time.

24 bit1/0

Handler system

Power supply

MWA software for ENA and
E5092A test set

Features

»  Simplify complex multiport
measurement setups

» Easily define limit line test
parameters

» Calibration Wizard function for
minimizing calibration procedure of
multiport measurements

» External instrument control via GPIB
and 24 bit 1/0 interface

»  Monitoring function for go/no-go
testing

MWA evaluation software is
available at:
http://www.agilent.com/find/mwa

www.agilent.com/find/multiport
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PNA Series with External Multiport Test Sets
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4-port PNA-L with Z5623A K44 test set

2-port PNA with U3022A E10 test set

4-port PNA-L with U3042A E12 test set

Agilent’s extension test sets are designed to work with PNA series network
analyzers to configure 8-, 12-, and 16-port systems. These test sets include
couplers for each test port in order to maintain the measurement accuracy in
the multiport system. The test set is controlled directly from the analyzer and
enables error-corrected N-port measurements (with option 551). The high
performance option is available for the test sets configured with solid-state
switches to compensate losses and provides nearly identical dynamic range
performance to stand alone network analyzers. Agilent multiport test sets
configured with PNA series network analyzers provide truly flexible solutions
with maximized accuracy for your multiport measurement challenges.

1 Test set, with option 700 standard configuration, can be used up to 26.5 GHz with PNA-X.

16-port measurements up to 26.5 GHz
Features

+ Solid-state switches for fast and
reliable measurements

+ Optional increased dynamic range
performance

»  Full N-port calibration (with Option 551)

» DUT control lines control the device
during the measurements

PNA-L/PNA-X with Z5623A K44

* 10 MHz to 20 GHz

+ Adds 4 ports for total of 8 ports

*  Measures all 64 S-parameters

» AUX channels to connect external
instruments

PNA-L/PNA-X

+ 10 MHz to 20 GHz/26.5 GHz

+ Adds 8 ports for total of 12 ports
*  Measures all 144 S-parameters

PNA-L/PNA-X with U3042A E12

+ 10 MHz to 20 GHz/26.5 GHz'

* Adds 12 ports for total of 16 ports
*  Measures all 256 S-parameters

12-port measurements up to 50 GHz
Features

* Mechanical switches for maximized
performance

+  Full N-port calibration (with Option 551)

+ Compatible with 2-port PNA and PNA-L

PNA/PNA-L/PNA-X with U3022A E10
+ 10 MHz to 20 GHz/26.5 GHz

» Adds 10 ports for total of 12 ports
*  Measures all 144 S-parameters

PNA/PNA-L with U3025A E10

+ 10 MHz to 50 GHz

» Adds 10 ports for total of 12 ports
* Measures all 144 S-parameters

For more information:

Contact your local Agilent Field Engineer
for customized multiport test solutions or
http://www.agilent.com/find/multiport

www.agilent.com/find/multiport



PNA Series Customized Multiport Solutions
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4-port PNA-L with Z5623A K66 test set

Agilent can improve your test time efficiency with a test system to fit your
exact measurement need whether it is for a 4, 6, 8, 12, 14, 16, or more test
ports. Agilent offers customized test sets to work with the PNA Series of
network analyzers. Customizing a test set for a specific DUT allows complete
testing of all transmission paths and reflection characteristics. This can
greatly reduce setup and testing time, as well as operator fatigue. Minimizing
the number of connections also lowers the chance of connecting to the wrong
port. Fewer connections result in less wear on cables, connectors, fixtures,
and DUTs.

PNA Series with custom
multiport test sets

Features

» Multiport configurations optimized for
measuring your specific device

+ Simple measurement setup and
instrument calibration for increased
productivity

+ Solid-state or mechanical switches
available for fast, reliable
measurement, and best RF microwave
performance

» External control lines on test set for
DUT control during testing

» Automation interface provides
programmers with a choice of
development environments to design
custom test executives

+ Built-in LAN interface makes it easy to
connect to company network

PNA/PNA-L with Z5623A K64

* 10 MHz to 20 GHz

+ Adds 2 ports for total of 4 or 6 ports

*  Full 4-port calibration, 4-port PNA-L or
2-port PNA/PNA-L with Option 550

+  Full 6-port calibration, 4-port PNA-L
with Option 551

* High power capability on test set
ports, +38 dBm

PNA-L with Z5623A K66

* 10 MHz to 20 GHz

+ Adds 10 ports for total of 14 ports

*  9-port full crosshar

*  Dual full 9-port calibration (with
Option 551)

For more information:

Contact your local Agilent Field Engineer
for customized multiport test solutions or
http://www.agilent.com/find/multiport

www.agilent.com/find/multiport
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Reduce Calibration Time with Electronic Calibration (ECal)

Agilent offers both 2- and 4-port ECal modules from 300 kHz to 67 GHz

Multiport applications can quickly increase calibration complexity. Connecting
mechanical standards to multiple ports requires intensive operator interaction,
which is prone to error. With ECal, a full one- to four-port calibration can be
accomplished with a single connection to the ECal module and minimal
operator interaction. The operator simply connects the ECal module via a
single USB cable to the network analyzer. The network analyzer controls
the calibration process. Easy-to-use operation of the multiport system
minimizes measurement setup time and results in faster and more
repeatable calibrations.

Agilent ECal modules are state-of-the-art, solid state devices with programmable
and highly repeatable impedance states. ECal modules use fully traceable and
verifiable electronic impedance standards. They can be ordered with connectors
that match your device under test. Agilent’s unique user characterization
capability allows you to change the ECal characterization based on your
adapter or fixture.

Product Number Frequency Range # of Ports Connector Type 1

85096C 300 kHz to 3 GHz 2 Type-N, 75 ohm
85099C 300 kHz to 3 GHz 2 Type-F

85098C 300 kHz to 7.5 GHz 2 7-16

85091C 300 kHz to 9 GHz 2 APC-7

85092C 300 kHz to 9 GHz 2 Type-N, 50 ohm
85093C 300 kHz to 9 GHz 2 3.5 mm
N4431B 300 kHz to 13.5 GHz 4 3.5 mm, 7-16, Type-N, 50 ohm
N4690B 300 kHz to 18 GHz 2 Type-N, 50 ohm
N4696B 300 kHz to 18 GHz 2 APC-7

N4432A 300 kHz to 18 GHz 4 Type-N, 50 ohm
N4433A 300 kHz to 20 GHz 4 3.5 mm
N4691B 300 kHz to 26.5 GHz 2 3.5 mm
N4692A 10 MHz to 40 GHz 2 2.92 mm
N4693A 10 MHz to 50 GHz 2 2.4 mm
N4694A 10 MHz to 67 GHz 2 1.85 mm

ECal module coverage up to 67 GHz
Features

» Fast full 2-, 3-, or 4-port calibration
with a single connection

+ Ideal calibration technique for
manufacturing

» NIST traceable, accurate calibration

» Reliable solid-state switching

* Reduced connector wear and less error
prone (as compared to mechanical
calibration)

» USB interface for direct control with
PNA and ENA Series network analyzers

= 2-port electronic calibration available
from 300 kHz to 67 GHz

» 4-port electronic calibration available
from 300 kHz to 20 GHz

= Nine connector types available

» Mixed connector options available

* 75 ohm modules available

For more information:
http://www.agilent.com/find/ecal

www.agilent.com/find/multiport
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Option 551 enables N x N S-parameters measurements

The physical connection is only one of many multiport measurement challenges.
As the port count increases, the number of connection increases, more errors
are introduced, and calibration becomes extremely complicated. Agilent offers
unique features that enable accurate multiport measurements while keeping
the calibration and setup simple.

PNA series with Option 551 provides error corrected N-port network analysis.
The PNA’s calibration wizard guides you through the entire calibration process
with graphical instruction, which eliminates operational errors during multi-
port calibration.

Unknown Thru calibration technique allows using simple adapters as thru
standard for calibration without knowing the adapter characteristics. It signifi-
cantly simplifies thru connections between mixed-type or non-insertable
connectors and increases accuracy compared to other thru methods, such as
defined thru or adapter removal.

The traditional full N-port calibration requires three known reflection stan-
dards (Open, Short and Load) at each test port, and thru standards for every
possible port combinations among the ports, resulting in 12 reflections and

6 thru for 4-port, 24 reflections and 28 thru for 8-port, or 48 reflections and
240 thru for 16-port. The new technique called QSOLT (Quick SOLT) dramati-
cally reduces the number of standard connections for multiport calibration.

It requires reflection standards on only one of the ports, and thru standards
between the calibrated port and all other ports'. As a result, the number of
connections is reduced to 3 reflections and 3 thru for 4-port, 7 thru for 8-port,
or 15 thru for 16-port.

Full N-port calibration, Option 551

Provides full N-port error correction
Measures all N x N S-parameters

Enables Mixed-mode, imbalanced, and

Common Mode Rejection Ratio (CMRR)

parameters

Unknown thru calibration

Available on PNA, PNA-L, PNA-X and
ENA

Recommended thru method for
non-insertable, mixed connector type
or multiport calibration

QSOLT calibration

Reduces number of standard
connections

Requires only SOL standards on one
port, and minimum thru standards to
connect all ports

1 The ports sharing a test receiver cannot be a part of the thru connections in QSOLT. Alternative paths are shown in the calibration wizard.

www.agilent.com/find/multiport
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ENA Multiport Selections

Number of ports Frequency range Configuration

E5062A-250
87050E-004

E5071C-440

4-Port E5071C-445

E5071C-480
E5071C-485

E5061A-275
87075C-006

E5062A-250
87050E-008

E5061A-275
87075C-012

E5062A-250
87050E-012

E5071C-440 or 445
E5092A-020

E5071C-480 or 485
E5092A-020

E5071C-4K5
E5092A-020

6-Port

8-Port

12-Port

Up to
22-Port

1 kHz 10 kHz 100 kHz 1 MHz 10 MHz 100 MHz 1 GHz 10 GHz 20 GHz

hing test set Extension test set

ng test sets provide an economical  Extension Test set is connected to the

for RF applications. source and test receivers through con-

figurable test set of the VNA. It features a

t set is connected to the test ports  directional couple every test port and

NA, and group of test ports share all switching occurs behind the directional %
ctional couplers and receivers in couplers, which provides the ultimate in

flexibility, stability performance for RF

and microwave a ations.

=

le switching test set:
Available extensio st set:

+  Z5623A K44
+  Z5623A K64
+ U3022A E10 -.
+ U3025A E10
+ U3042A E08
+ U3042A E12

www.agilent.com/find/multiport



ENA and ENA-L Test Sets (typical performance)

E5092A configurable multiport test set'’

Frequency range: 50 MHz to 20 GHz
Connectors: SMA (f)
Impedance: 50 ohm

Test set type: Switching test set, switching or full crosshar
Switch type: Solid state
170 control: USB

Option Designed for: Ports Raw (uncorrected) _Raw (_uncorrected)
return loss* insertion loss
020 4-port ENA Full crossbar: 10 SPDT Switch SPDT Switch
(E5071C Option Maximum: 22 17 dB, 50 M to 3 GHz 4 dB, 50 to 100 MHz
440/445/480/485/4K5) 11 dB, 3 to 10 GHz 3.5dB, 100 M to 2 GHz
8 dB, 10 to 16 GHz 45 dB, 2 to 3 GHz
6 dB, 16 to 18 GHz 5dB, 3 to 4 GHz
4 dB, 18 to 20 GHz 5.5 dB, 4 to 6 GHz
SPAT Switch 7 dB, 6 to 8 GHz
17 dB, 50 M to 3 GHz 8 dB, 8'to 10 GHz
11 dB, 3 to 10 GHz 8.5dB, 10 to 14 GHz
8 dB, 10 to 16 GHz 10 dB, 14 to 18 GHz
6 dB, 16 to 18 GHz 11.5 dB, 18 to 20 GHz
4 dB, 18 to 20 GHz SPAT Switch
4 dB, 50 to 100 MHz
3.5dB, 100 M to 2 GHz
45 dB, 2 to 3 GHz
5.5 dB, 3 to 4 GHz
6 dB, 4 to 6 GHz
7.5 dB, 6 to 8 GHz
8.5dB, 8 to 10 GHz
9.5dB, 10 to 14 GHz
10.5 dB, 14 to 18 GHz
12 dB, 18 to 20 GHz
87075C test sets

Special calibration features include test set cal to reduce redundant connections during calibration and self cal to reduce the effects of test-system drift.

Frequency range: 3 MHz to 1.3 GHz
Connectors: Type-N (f)
Impedance: 75 ohm

Switch type: Solid state
Switching speed: 60 ms
1/0 control: GPIB and Parallel

. . . Raw (uncorrected) Raw (uncorrected)
Option Designed for: Ports return loss ® insertion loss * Test set type
006 ENA-L 6 ~15 dB, 3 MHz to 1.3 GHz Refl. to Port N Port N to Trans.
— Full crossbar
012 12 ~6 dB ~10 dB
87050E test sets

Special calibration features include test set cal to reduce redundant connections during calibration and self cal to reduce the effects of test-system drift.

Frequency range: 3 MHz to 2.2 GHz
Connectors: Type-N (f)
Impedance: 50 ohm

Switch type: Solid state
Switching speed: 70 ms
1/0 control: GPIB and Parallel

. . . Raw (uncorrected) Raw (uncorrected)
Option Designed for: Ports return loss ® insertion loss * Test set type
004 4 ~17 dB, 3 MHz to 1.3 GHz ~6 dB, 3 MHz to 1.3 GHz
008 ENA-L 8 ~14 dB, 1.3 MHz to 2.2 GHz ~8 dB, 1.3 MHz to 2.2 GHz Full crossbar
012 12 ~11 dB, 2.2 MHz to 3 GHz ~12 dB, 2.2 MHz to 3 GHz
1 ENA-L does not support the E5092A configurable multiport test set.
2 Return loss for each unselected port of internal switches in the E5092A.
3 Typical data. = . .
4 Test set cal and self cal are not supported. www.ag|Ient.com/fmd/multlport
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PNA Multiport Selections

Number of ports Frequency range Configuration

N5230C-145 or 146

Z5623A K64
N5230C-125/550

N5230C-245 or 246

Z5623A K64
N5230C-225/550 or E8362B-014/550

4-Port N5242A-400
N4420B
E8363C-014/550
N4421B
E8364C-014/550
N4421B H67
E8361C-014/550

N5262A

Z5623A K64
N5230C-145/551
Z5623A K64
N5230C-245/551

Z5623A K44
N5230C-145/551

Z5623A K44
N5230C-245/551

Z5623A K44
N5242A-400/551

U3042A E08
N5230C-145/551

U3022A E10
N5230C-125/551

U3042A E08
N5230C-245/551

U3022A E10

N5230C-225/551 or E8362B-014/551
U3022A E10

N5242A-200/551

U3025A E10
N5230C-425/551 or E8363B-014/551

U3025A E10
N5230C-525/551 or E8364B-014/551

Z5623A K66
N5230C-145/551

Z5623A K66
N5230C-245/551

U3042A E12
N5230C-145/551

U3042A E12
N5230C-245/551

U3042A E12
N5242A-400/551

6-Port

8-Port

12-Port

14-Port

16-Port

100 kHz 1 MHz 10 MHz 100 MHz 1 GHz 10 GHz 100 GHz 1THz

www.agilent.com/find/multiport



PNA Series Test Sets

N44xx series test sets

Switch type: Solid state Test set type: Extension test set

Model number Dynamic range (dB)'

Test Set PNA ;3:; 0023::tor Frequency @ ng:xzum I Senlltleflx:):l\:lv:lr’ Source loss (dB)

N4420B E8363C 4 2.4 mm (m) 10 MHz to 45 MHz 73 65 3
45 MHz to 500 MHz 89 81 2
500 MHz to 2 GHz 112 101 3
2 GHz to 10 GHz 113 102 4
10 GHz to 20 GHz 107 99 7
20 GHz to 30 GHz 95 91 7
30 GHz to 40 GHz 85 85 "

N4420B N5230C-425° 4 2.4 mm (m) 10 MHz to 45 MHz 82 67 3
45 MHz to 500 MHz 85 70 2
500 MHz to 2 GHz 103 88 3
2 GHz to 10 GHz 91 76 4
10 GHz to 20 GHz 86 n 7
20 GHz to 30 GHz 76 69 7
30 GHz to 40 GHz 65 58 1

N4421B E8364C 4 2.4 mm (m) 10 MHz to 45 MHz 72 53 3
45 MHz to 500 MHz 87 67 2
500 MHz to 2 GHz 110 90 3
2 GHz to 10 GHz 112 92 4
10 GHz to 20 GHz 105 88 7
20 GHz to 30 GHz 94 81 7
30 GHz to 40 GHz 83 74 "
40 GHz to 45 GHz 77 n 12
45 GHz to 50 GHz 64 64 16

N4421B N5230C-525° 4 2.4 mm (m) 10 MHz to 45 MHz 82 67 3
45 MHz to 500 MHz 85 70 2
500 MHz to 2 GHz 103 88 3
2 GHz to 10 GHz 91 76 4
10 GHz to 20 GHz 86 n 7
20 GHz to 30 GHz 76 69 7
30 GHz to 40 GHz 65 58 1
40 GHz to 45 GHz 49 49 12
45 GHz to 50 GHz 44 44 16

N4421B H67 E8361C 4 1.85 mm (m) 10 MHz to 45 MHz 47 47 7
45 MHz to 500 MHz A n 8
500 MHz to 2 GHz 97 91 7
2 GHz to 10 GHz 95 88 8
10 GHz to 20 GHz 90 83 "
20 GHz to 30 GHz 82 75 10
30 GHz to 40 GHz 76 n 13
40 GHz to 45 GHz 65 64 15
45 GHz to 50 GHz 60 59 19
50 GHz to 60 GHz 58 45 19
60 GHz to 67 GHz 52 52 19

1 Transmission measurements at 10 Hz IF bandwidth, with full N-port error correction. Expected performance of an average unit, which is not covered by product warranty.

2 At maximum source power level within the range of analyzer's level accuracy specification.

3 Not recommended for signal integrity applications. = . =
www.agilent.com/find/multiport
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PNA Series Test Sets (continued)

Z5623A series test set
Switch type: Solid state

Test set type: Extension test set, full crossbar’

Model number

D i dB)?
Jynamic rang(g #\II )?

Test Set PNA ;gtrﬂ Cor:;l::tor Frequency @ l\llllg‘)’(\:g:um Ievele?lx:)T\:lvTr’ Source loss (dB)
Z5623A K44 N5230C-245 8 3.5 mm (m) 10 MHz to 45 MHz 112 96 5
Opt 001 45 MHz to 500 MHz 121 105 5
500 MHz to 2 GHz 118 102 6
2 GHz to 10 GHz 106 97 9
10 GHz to 20 GHz 78 78 13
Z5623A K44 N5230C-245 8 3.5 mm (m) 10 MHz to 45 MHz 103 87 5
Opt 700 45 MHz to 500 MHz 1m 95 5
500 MHz to 2 GHz 110 94 6
2 GHz to 10 GHz 98 89 9
10 GHz to 20 GHz 74 74 13
Z5623A K66 N5230C-245 14 3.5 mm (m) 10 MHz to 45 MHz 96* 80* Port 2, 5-6: 7
Port 3, 4, 7-14: 11
45 MHz to 500 MHz 1044 88* Port 2, 5-6: 8
Port 3, 4,7-14: 12
500 MHz to 2 GHz 1024 86* Port 2, 5-6: 9
Port 3,4,7-14:13
2 GHz to 10 GHz 87t 78* Port 2, 5-6: 12
Port 3,4,7-14: 18
10 GHz to 20 GHz 58t 58* Port 2, 5-6: 18

Contact Agilent for performance information: Z5623A K64 and Z5623A K44 with PNA-X.

Port 3, 4,7-14: 26

U302xA test set
Switch type: Mechanical

Test set type: Extension test set, full crosshar

Model number

Dynamic range (dB)?

Test Set PNA ;gtrﬂ Cor:;l::tor Frequency @ l\llllg‘)’(\:g:um Ie@\alel\lltlaflx:)T\:lvTr’ Source loss (dB)
U3022A E10 N5230C-225 12 3.5 mm (m) 10 MHz to 45 MHz 109 93 1
45 MHz to 500 MHz 118 102 1
500 MHz to 2 GHz 116 100 2
2 GHz to 10 GHz 106 97 3
10 GHz to 20 GHz 87 87 5
U3022A E10 E8362C 12 3.5 mm (m) 10 MHz to 45 MHz 77 70 1
45 MHz to 500 MHz 90 82 1
500 MHz to 2 GHz 113 105 2
2 GHz to 10 GHz 113 105 3
10 GHz to 20 GHz 108 103 5
U3025A E10 E8364C 12 2.4 mm (m) 10 MHz to 45 MHz 82 63 1
45 MHz to 500 MHz 103 81 1
500 MHz to 2 GHz 127 105 1
2 GHz to 10 GHz 129 107 2
10 GHz to 20 GHz 125 103 4
20 GHz to 30 GHz 104 89 6
30 GHz to 40 GHz 98 87 6
40 GHz to 45 GHz 94 84 7
45 GHz to 50 GHz 83 78 7

Contact Agilent for performance information: U3022A E10 with PNA-X.

U3042A test set
Switch type: Solid state

Test set type: Extension test set, full crossbar

Model number

Dynamic range (dB)?

Test Set PNA ;g:; Cm:;j;:tor Frequency @ h::x;um |£e“|1?ix::‘:lv|:ra Source loss (dB)
U3042A E12 N5230C-245 12 3.5 mm (m) 10 MHz to 45 MHz 114 98 3
Opt 001 45 MHz to 500 MHz 125 109 3
500 MHz to 2 GHz 123 107 4
2 GHz to 10 GHz 1M 102 6
10 GHz to 20 GHz 83 83 11
U3042A E12 N5230C-245 12 3.5 mm (m) 10 MHz to 45 MHz 105 89 3
Opt 700 45 MHz to 500 MHz 113 97 3
500 MHz to 2 GHz 112 96 4
2 GHz to 10 GHz 100 91 6
10 GHz to 20 GHz 76 76 1"

Contact Agilent for performance information: U3042A E12 with PNA-X.

S wnN —

Z5623A K66: Dual 9-port full crossbar.
Transmission measurements at 10 Hz IF bandwidth, with full N-port error correction. Expected performance of an average unit, which is not covered by product warranty.
At maximum source power level within the range of analyzer’s level accuracy specification.

At port combinations with maximum source loss.
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Literature

Our product and application literature is available for viewing

and download from our product Web sites listed under "Web Measuring Absolute Group Delay of Multistage Converters

Resources" on the back page of this selection guide.

Brochures

Test Solutions for Multiport and Balanced Devices
literature number 5988-2461EN

E5100A Network Analyzer (10 kHz to 300 MHz)
literature number 5968-1873E

4395A Network/Spectrum/Impedance Analyzer 500 MHz
4396B Network/Spectrum/Impedance Analyzer 1.8 GHz
literature number 5965-9374E

ENA-L RF Network Analyzers
E5061A, 300 kHz to 1.5 GHz  E5062A, 300 kHz to 3 GHz
literature number 5989-0167EN

ENA RF Network Analyzers E5071C, 9 kHz to 8.5 GHz
literature number 5989-5478EN

PNA Microwave Network Analyzers

E8361/2/3/4C, 10 MHz to 20, 40, 50, 67, or 110 GHz
N5230C, 300 kHz to 6, 13.5, or 20 GHz

N5230C, 10 MHz to 20, 40, or 50 GHz

N5242A, 10 MHz to 26.5 GHz

literature number 5989-7604EN

PNA Millimeter-Wave Network Analyzers 10 MHz to 110 GHz,

and extensions to 325 GHz
literature number 5989-7620EN

Signal Integrity Solutions
literature number 5988-5405EN

Application Notes

Amplifiers —
How to Characterize CATV Amplifiers Effectively
literature number 5965-9434E

Amplifier Linear and Gain Compression Measurements
literature number 5988-8644EN

Amplifier Swept-Harmonic Measurements
literature number 5988-9473EN

Amplifier and CW Swept Intermodulation-Distortion
Compression Measurements
literature number 5988-9474EN

Advanced Measurement Techniques for RF Amplifiers
Using Unique Functions of the Agilent E5071C ENA
literature number 5989-6522EN

Making Accurate Intermodulation Distortion Measurements

with the PNA-X Network Analyzer
literature number 5989-7265EN

Mixers/Converters —

Mixer Conversion-Loss and Group Delay Measurement
Techniques and Comparisons

literature number 5988-9619EN

using PNA Microwave Network Analyzers
literature number 5989-0219EN

Mixer Transmission Measurements
Using The Frequency Converter Application
literature number 5988-8642EN

Novel Method for Vector Mixer Characterization and
Mixer Test System Vector Error Correction
literature number 5988-7826EN

Pulsed Measurements —

Pulsed-RF S-Parameter Measurements Using Wideband
and Narrowband Detection

literature number 5989-4839EN

Pulsed Antenna Measurements Using PNA Network Analyzer
literature number 5989-0221EN

Antenna and RCS Measurement Configurations
Using PNA Microwave Network Analyzers
literature number 5989-0220EN

Triggering PNA Microwave Network Analyzers for
Antenna Measurements
literature number 5988-9518EN

Additional ENA Application Notes

On-Wafer Impedance Measurements Using the ENA
and Impedance Parameter Display Software
literature number 5989-0033EN

Differential S-parameter Measurements of PCI Express
Connectors using the ENA Series Network Analyzer
literature number 5988-9848EN

High Speed f, vs. Ic Characterization of Bipolar Transistors Using
Agilent E5270A and ENA Series Network Analyzer
literature number 5988-9994EN

In-Fixture Characterization Using the ENA Series RF Network
Analyzer with Cascade Microtech Probing System
literature number 5988-6522EN

Evolution of Test Automation Using the Built-In VBA with the
ENA Series RF Network Analyzers
literature number 5988-6192EN

ADSL Copper Loop Measurements
literature number 5968-1196E



Web Resources

Test and measurement accessories:
www.agilent.com/find/accessories

Visit our Web sites for additional product
information and literature.

Mixers and converters:
www.agilent.com/find/fca

Microwave and RF network analyzers:
www.agilent.com/find/na

ENA RF series network analyzers:
www.agilent.com/find/ena

Physical layer test systems
and signal integrity:
www.agilent.com/find/plts
PNA Microwave series network analyzers:
www.agilent.com/find/pna Materials measurement:

www.agilent.com/find/materials

Combination analyzers:
www.agilent.com/find/combo Multiport measurements:

www.agilent.com/find/multiport
Electronic calibration (ECal):

www.agilent.com/find/ecal

Have questions? We've got answers...

Antenna measurements:
www.agilent.com/find/antenna

RF & MW network analyzer and
impedance probing:
www.agilent.com/find/probingrf

Pulsed-RF measurements:
www.agilent.com/find/pulsedrf

Aerospace defense:
www.agilent.com/find/ad

Network Analyzer Discussion Forum:
www.agilent.com/find/discussionforums

Do you have questions about network analyzer calibration, programming, amplifier,

mixer, antenna test or other related topics?

Agilent Discussion Forums

. o An open platform for conversation and discussion of Test & Measurement and Automated Test Equipment topics
=~ Agilent Technologies
@raq @search @memberiist Eusergroups Estatistics @ Register

B erofile @ Log in to check your private messages @ iogin

Tha tins 18 1 Toa Fab 34, 2006 318 o
Agilent Discussion Forums Farum Index View unanswaered po

Agilent Network Analyzer Forum

Frant Panel Operation, Architecture, Network Analyzer Families, ... 7 21

@ General Usage/Operations

Fri Feb 10, 2006 619 pm
Modarator Aqilant Modarator waily #D

Calibration/Error Correction
@ SOLT TRL, TRL*, LRL, Error Terms, Unknown Thru, ECal, 13 42
Agllant Modarstor

lon Feb 06, 2006 10105 am
odarator Aailant afaral #0

Applications
(@) antenns, Materials Messurement, High Power, Frequency Transiation, 10 23

Tue Feb 07, 2006 12143 pm
Moderator Agilent Moderater daun +0

Visit Agilent's new network analyzer
web-based discussion forum to discuss
challenges with your peers, or with
one of the 100+ Agilent engineers
worldwide who are already using the
forum. This free open forum allows
anyone to ask questions, receive
validation for solutions, share perspectives,
or read about prior network analyzer
discussion topics and solutions.

Easily discuss technical challenges and ask questions about network analyzer operation, calibration, applications, programming,
remote communications or other related topics. Registration is not required to view content, but it is required to post a
topic or to receive an automatic notification when new replies are posted to the forum.

To order your FREE copy visit: www.agilent.com/find/agilent_forum

Looking for the right test accessories to meet your design?
Order your RF & Microwave Test Accessories Catalog today!

Quickly and conveniently find the high-quality test accessories you need with
Agilent's RF and Microwave Test Accessories Catalog. This comprehensive catalog

Agilent RF and
‘\ Microwave features product highlights and easy-to-read product selection and comparison
Test Accessories . : : s
~ {: Y Caniog 2006707 tables to help you find the right accessories to meet your specific needs.
A Switches, attenuators, calibration kits, adapters and more...
A\

To order your FREE copy visit:
www.agilent.com/find/mtacatalog



Agilent Email Updates

www.agilent.com/find/emailupdates
Get the latest information on the
products and applications you select.

©) Agilent Direct

www.agilent.com/find/agilentdirect
Quickly choose and use your test
equipment solutions with confidence.

Agilent
Open e

www.agilent.com/find/open
Agilent Open simplifies the process
of connecting and programming
test systems to help engineers
design, validate and manufacture
electronic products. Agilent offers
open connectivity for a broad range
of system-ready instruments, open
industry software, PC-standard 1/0
and global support, which are
combined to more easily integrate
test system development.

LXI

www.Ixistandard.org

LXI is the LAN-based successor to
GPIB, providing faster, more efficient
connectivity. Agilent is a founding
member of the LXI consortium.

These products comply with all applicable
safety and regulatory requirements for
the intended location of use and have
been evaluated to assure that they are
consistent with Agilent quality and
reliability goals. On the basis of that
evaluation, the following environmental
tests have been deemed unnecessary
for these products and have not been
performed: N44xx Series, Z5623A Series,
and U30xx Series.

Remove all doubt

Our repair and calibration services
will get your equipment back to you,
performing like new, when prom-
ised. You will get full value out of
your Agilent equipment through-
out its lifetime. Your equipment
will be serviced by Agilent-trained
technicians using the latest factory
calibration procedures, automated
repair diagnostics and genuine parts.
You will always have the utmost
confidence in your measurements.
For information regarding self
maintenance of this product, please
contact your Agilent office.

Agilent offers a wide range of ad-
ditional expert test and measure-
ment services for your equipment,
including initial start-up assistance,
onsite education and training, as
well as design, system integration,
and project management.

For more information on repair and
calibration services, go to:

www.agilent.com/find/removealldoubt

Product specifications and descriptions
in this document subject to change
without notice.
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For more information on Agilent
Technologies’ products, applications or
services, please contact your local Agilent
office. The complete list is available at:

www.agilent.com/find/contactus

Americas
Canada

Latin America
United States

(877) 894-4414
305 269 7500
(800) 829-4444

Asia Pacific

Australia 1800 629 485
China 800 810 0189
Hong Kong 800 938 693
India 1800112929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 388 848
Singapore 1800 375 8100
Taiwan 0800 047 866
Thailand 1800 226 008

Europe & Middle East

Austria 01 36027 71571
Belgium 32 (0) 2404 93 40
Denmark 4570131515
Finland 358 (0) 10 855 2100
France 0825010 700"
*0.125 €/minute
Germany 07031 464 6333™"
Ireland 1890 924 204
Israel 972-3-9288-504/544
Italy 39 02 92 60 8484
Netherlands 31 (0) 20 547 2111
Spain 34 (91) 631 3300
Sweden 0200-88 22 55
Switzerland 0800 805353

United Kingdom 44 (0) 118 9276201
Other European Countries:
www.agilent.com/find/contactus
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