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Complete Solutions for a Wide Range of
Applications

2 ports 300 kHz to 8.5 GHz
2, 4 ports 900 Hz /10 MHz to 8.5 GHz

2, 4 ports 900 Hz /10 MHz to 13.5 GHz

2, 4 ports 300 kHz to 13.5 GHz

2, 4 ports 300 kHz to 20 GHz AL

2, 4 ports 900 Hz /10 MHz to 43.5 GHz

2, 4 ports 900 Hz/10 MHz to 50 GHz

10 MHz to 50 GHz

2, 4 ports 900 Hz/10 MHz to 67 GHz

2, 4 ports 900 Hz/10 MHz to 1.5 THz'

1. With frequency extenders.

In addition to being very capable standalone network analyzers, PNA and PNA-L instruments often form the
core of more advanced measurement systems to serve a variety of microwave measurement applications.

AV KEYSIGHT 3
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Future-proof your microwave component testing

All members of the PNA family share a common software platform that makes it easy to choose just the
right level of performance to match your budget and measurement needs. This commonality guarantees
measurement consistency and repeatability and a common remote-programming interface across multiple
instruments in R&D and manufacturing. All of the powerful PNA software applications can be added later
to meet future test requirements.

E? PNA Series Network Analyzer Help [Z]

o B e =2 o &

Hide Locate Back Foward Home  Print

Contents l Index | Search | Favoites |

] whats New w KEYSIGHT Links to PNA App Hotes
S Administrative Tasks
& Quick Start

N 1. Set Up a Measurement —_ —_——— I
S 2. Optimize a Measurement gg SQ

S 3. Calibrate a Measurement /y i ¥ cI &

N 22

@ 5. Output Data Quick Start Setup Speed/Accuracy Calibrate

S Networking the PNA — l\l — = “ (1)211)8;:
@ Product Support A & > 100110

IF &ccess S — e -
> System Settings aazea Print/ Save System Programming
& Tutorials - —
@ Specifications
[2] Glossary What's New PHNA Help / RevA.09.31
PNA Applications PNA Connectivity
Measurement Tutorials Product Support / Specs

Still looking for answers?
Post your question at the Keysight Network Analyzer Discussicn Forum
See the very latest online PNAHelp at http://na tm keysight com/pna/help/
Read Microsoft End-User License Agreement

The PNA’s built-in help system provides a complete user’s guide, including measurement tutorials and
programming documentation.
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Innovative Features Across the PNA Family

Flexible, modern user interface:
front panel keys, tabbed

soft panel, pulldown menus,
customizable toolbar, right-

click shortcuts, drag-and-drop
operation, and 12.1” touch screen

KEYSIGHT  PNA-L Network Analyzer nszz2

Eile [Instrument Response Stimulus Utity Help

EEGE0

Configurable
test set
available on
all models

AV KEYSIGHT

Up to 15
markers
per trace

(& »)

Linear, log,
power, CW,
phase, and
segment sweep

State-of-
the-art
calibration
capabilities

-3

200
measurement
channels and
unlimited traces

Equation
editor and
time-domain
analysis

Context
sensitive,
built-in
help

Quick access
for ECal and
other USB
devices

Undo/Redo
cancels or
restores
previous
entries

PNA-L integrates a high-resolution display with a touch
screen, which provides a crisp view and easy access to all
data and traces. This enhanced user interface allows
intuitive operation and helps you set up complex
measurements quickly.
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Connectivity to Match Your Application

PNA-L Series provides basic connectivity

GPIB for
remote
operation

Material/part
handler control port

Test set /O for
controlling external
multiport test sets

LAN provides
alternative

to GPIB
programming

Aux I/O for triggering,
analog I/0, and general
purpose digital control

AV KEYSIGHT


http://www.keysight.com/
http://www.keysight.com

Passive and Active Device Test at Affordable
Prices

The Keysight PNA-L is designed for your general-purpose network analysis needs and priced for your
budget. With the same core firmware as the PNA, the PNA-L offers the perfect balance of value and
performance. The PNA-L provides efficiency and flexibility in both manufacturing and R&D applications, for
industries ranging from mobile telecom and wireless-LAN component production to aerospace and defense.

Balanced / differential components

For passive devices that have one or more balanced/differential ports, the PNA-L is an excellent choice
for mixed-mode S-parameter measurements, without the need or limitations of using baluns.

o Display differential-, common-, and mixed-mode performance, in a variety of trace formats
e Measurement parameters include common-mode-rejection ratio and amplitude and phase imbalance
e Supported port configurations include single-ended-to-balanced and balanced-to balanced topologies

Antenna

New Trace

S.Parameter | Balanced | Receivers

.l
-\ /- / """ |, GSM/TDMA Rx

DI.I |ex uﬁrk@medﬁmm/Tomlogv:chl
filter ¥I5ds21 sdazz) ey
* GSM/TDMA Tx o |
HPF branch | o1 & P2

imbal ot
Port 3
o

£ enia

| 9 Singls Endes Seloct Port

1900 MH2) /~ GSM/TDMA Tx

B 3 | Phase On:  Pond &
...... ., GSM Rx E | Trus Mode Sweep Phase O
LPF branch s Forward Trus Mode Start Phase: 0000deg |2
- - e ey | [ % - Stop Phase: 0000 deg |2
g(()SOOI?AHZ} ------ |n TDMARX — Source Only Moda Offset s fxt ¥ s i
111 o et
11 Rx path
RF switch ~  ====""" p T | ont | em | Se |Sweanck | hoow | Peer T A
control lines Tx path
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PNA-L Series Block Diagrams

1
1 1
i LO :
: Source :
1 1
| e
| 1
I

: / To receivers i
i WA WP WA i
! 60 dB \5- 5/ 60 dB !
i N1 :
I 1
C - |
1 1
1 1
1 1
1 1
1 1
1 1
1 1
: X( :
I |
1 w 1
I————»——v——————— Bl s Rl aadiad et —————— =y — —— — !
Testport1 ® Testport2 @

Figure 1. PNA-L Series 2-port block diagram shown with test set Option 216.

______________________________________________________________________________

Source L0

60 0B To receivers

—_ - —_———— - - —— e - — - — - — = = — — - — - ——— - — - ——— = "R (N N e N —

Testport1 ™ Testport2 W Testport3 ® Testport4 B

Figure 2. PNA-L Series 4-port block diagram shown with test set Option 416.
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Innovative Applications

Powerful measurement setup assistance, Device
Measurement eXpert (DMX) (S94601B / S94602B)

Measurement challenges

Inexperienced users find it difficult to setup complex measurements

PNA is so flexible/capable that the users need to have a lot of knowledge/experience to optimally
set up the measurement.

When making a number of different measurements for active devices (noise figure, gain
compression, IMD...), there are many common settings that the users have to repeatedly configure
for each measurement.

The users need to know the limits of the instrument performance as well as the operating conditions
of their DUTSs to set up measurements in a safe and optimal manner.

Device Expert and S94601B DMX (Device Measurement eXpert)
application

Helps the users to set up the measurements automatically based on selected DUT. Device Expert,
included with the base PNA software, provides three DUT types: low noise amplifier, mixer, and
bandpass filter. The S94601B DMX provides many more DUT types than the built-in Device Expert.
Once a DUT is selected the measurements and parameters configured in the template are listed.
The users can modify the measurements and parameters using S94601B DMX or the DMX
template editor.

Assists the users in consistently configuring measurement settings throughout the design and test
workflow by using a common template.

Allows the users to create customized templates for their measurement needs.

Provides intelligent algorithms that optimize measurement setups based on instrument and DUT
performance limitations, protecting both the DUT and the instrument.

ANV KEYSIGHT
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@ Device Measurement eXpert

Channel Configuration

KEYSIGHT

TECHNOLOGIES

=)

[] Fast VNA Setup

S-Parameters Frequency Band: Full Band

S11 S21 §12 S22

CH-“_i"‘EL Start Frequency: 500.000000 MHz ~ Siop Frequency: 1.400000000 GHz Sweep Type: Linear Frequency

~

Amplifier Compression

Compin21 CompQut21 DeltaGain21

CHANNEL Start Frequency: 500.000000 MHz ~ Stop Frequency: 1.400000000 GHz
Sweep Type: Linear Frequency Frequency Band: Full Band

Amplifier Noise Figure ¢ o a2nd. Ful Band

NF 821

UH?;"EL Start Frequency: 500.000000 MHz  Stop Frequency. 1.400000000 GHz

Spectrum
Output

CHANNEL =
4 Amplifier 2-Tone oy, v 950000000MHz  CW DellsF. 10.000000MHz  IMD Order: 3 Frequency Band: Full Band

S-Parameters Frequency Band: InBand

811 821 812 822

CHANNEL Start Frequency: 650.000000 MHz  Stop Frequency: 850.000000 MHz ~ Sweep Type: Linear Frequency

Back ‘ ‘ Covn“;iigﬂ?avluion ‘ ‘ Add Channel ‘ ‘ Calibrate ‘ ‘ Apply ‘ ‘ Exit
x
Define Mixer
Save Mizer.. Load Mixer..
“ Input = LO1 [T Embedded LO [~ Center / Span

et

e

CFIKED I IF1 Output “EIXED II

Start Frequency Start Frequency =
[3.030900000GHz 4 | |880.900000 MHz & 4 |
Stop Fraquency Stop Frequency
|3.065000000GHz  ; 4| |915.900000 MHz 7 4 |

Fixed Frequency

|2.150000000GHz © 4]

CSWEPT II
Number Of Points 20 o Frequency Range MixerBand1
Description

| ok | Cancel
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Select Device

S

Amplifier

Recall...

= A
® AY

Converter Banq Pass
Filter

Cancel Help

S96402B DMX limit assistant application

Provides an intuitive and convenient graphical interface where users can create limit masks for complex limit
test conditions for production test applications using data from a PNA or data file in csv, s2p, or prn format.

AN KEYSIGHT Limit Assistant

File Data Limits Settings Help

0.000 dB
-4.000 dB
-8.000 dB
-12.000 dB
-16.000 dB
-20.000 dB
-24.000 dB
-28.000 dB
-32.000 dB

-36.000 dB

ANV KEYSIGHT

- X

Limit Segment Type:
Line

Ripple
Bandwidth

Limit Line type
Maximum

Minimum

Segment Table
Ripple Table

Bandwidth Deta
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Real-time S-parameter and power measurement
uncertainty (S93015B)

Product performance verification challenges

e Need to calculate the measurement uncertainty including multiple uncertainty factors
e Hard to optimize limit lines for pass/fail tests

e Quality control procedure is not simple due to complexity of quantifying the quality of the
measurement process.

PNA-L’s real-time S-parameter and power measurement solution

e Provides real-time S-parameters and power measurements uncertainty on the display

e Enables more realistic limit lines and reduce the defect percentage on the finished products for better
production yield rates

¢ Includes the calibration standard uncertainty and provides the national metrology institute traceability

o Establishes a metric to quantify the quality of the measurement process for quality-control-procedure
simplification

e Helps to include uncertainty information to the users’ product specifications and datasheets

e Allows users to save measurement data and evaluate other parameters with fully correlated uncertainty

File Trace/Chan Resporse Marker/Analysis Stimulus Uity Help

68 pot] ]
ro | e o0 50 |
500 5.00
Uncenainty Trace Property -5.00 -5.00
Tace (1 v sn Osplay || setup 2500 [~ e B Fpasfl -25.00 f— v v :
-35.00 fond A IR 259 S AR AR T AR AT o
o e = e A TR o Y e e
Coverage factor K(95%) ~ M, | St o LI T 17 || s ’ T N 1
7 N Ch1: Start 10.0000 MHz — Stop 26.5000 GHz Ch1: Start 10.0000 MHz— Stop 26.5000 GHz
i Scale | Math Ch2: Start 100000 MHz — Stop 26 5000 GHz Ch2: Start 100000 MHz — Stop 265000 GHz
¥ Repeatability €h3: Start 10.0000 MHz — Stop 26.5000 GHz Ch3: Start 10.0000 MHz— Stop 26.5000 GHz
= o ca 1l Start 100000 Mz — Stop 265000 Gtz || 2 chd. Start 10,0000 MHz Stop 265000 GHz
kol s ke I
oK Cancel | Help 2 r B
s | o0 : e
EIE T 3% i
€h1: Start 10.0000 MHz — Stop 26.5000 GHz ©h1: Start 10,0000 MHz— Stop 26.5000 GHz
Hep | Preset Ch2: Start 100000 MHz ~ Stop 26,5000 GHz Ch2: Start 100000 MHz ~ Stop 26,5000 GHz
= ] Ch3: Start 10.0000 MHz ~ Stop 26.5000 GHz >Ch3: Start 10.0000 MHz - Stop 26.5000 GHz
- 3 Chd: Start 10.0000 MHz = Slug 26.5000 GHz. 4 Chd: Start 10,0000 MHz ~ Stop 26.5000 GHz
Tl cn1 IntTng BW=tk  C 2Pot  SmCal —
RFOR  UpaaeOn  IntRef Source & Leveled LCL 291903081312 Cont. ~ ¢h3 Wl  S21UBar £ 2-Port LOL_2014-09-15 16:18
S93015B uncertainty model includes multiple uncertainty Real time uncertainty with measurement traces and
factors: noise, calibration standards, power sensor, and uncertainty bars.

repeatability.
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Raw DUT
Measurements

S Parameter Standards
and power Uncertainty
Calibration
Coefficients

Corrected DUT P
Measurements |

The users can select the uncertainty factors and the coverage factors depending on the application.s

Tips from the Experts

e Prior to using the uncertainty calibration, ensure that you have set up the correct
number of points, IFBW and power for the device you want to measure. This will avoid
invalidation of your uncertainties as a result of changing any of these parameters after
doing a calibration.

e Itis recommended that you do a standard calibration prior to using the Uncertainty
Manager, as this will make it more efficient when you start the repeatability
characterization process.

e When using the uncertainty manager to characterize the repeatability of the
measurement, consider providing a unique label for each port. This way you can save
the noise and repeatability for each of the ports you will be using in the final
measurement. As an example, use “Lab System Port 1” as the cable name and assign
the appropriate connector.

e When viewing 1-port uncertainties, it is best to use the linear format as opposed to the
log format.

AV KEYSIGHT
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Fast multi-channel spectrum analyzer for component

characterization (S93090xB)

Spectrum analysis challenges for component testing

e Measuring spurious performance is time consuming, especially when searching for low-level spurs

over a broad frequency range

e Long measurement times may force insufficient test coverage

e Characterizing spurs over operating range of the DUT is tedious to accomplish or requires external

control software

PNA-L spectrum analyzer (SA) application provides:

e Fast spurious searches over broad frequency ranges

e A multi-channel SA with internal swept-signal generators for efficient spurious analysis of mixers

and converters

¢ In-fixture spectrum measurements using VNA calibration and de-embedding techniques

e Fast band- and noise-power measurements

e SA capability to the PNA-L’s single-connection, multiple-measurement suite

File Instrument Response Stimulus Utiicy Help

PEAEEEaBE0

T 1 0 100600 Tr 2 A1 10 000/ 10 0um

warker 1 (NI [E]

O 20000, g7 5 P0I0Y_20 0uDm

10
q
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20 1 $
30
40
50
0

.

"
o

7 i ¢ d Ly
| I I

20 Lt deMeared” [

1 Chl: SA Slarl 495000 GHe Slop 5.05000 GHe | | /2

~Chiz: SA Cenler 500000 GHe Span 200000 Mzl | ecupiet

B Percent

pm [ o

S PSS S . P T e e

T3 (chz i (T eW-ik | NeCor 105
FEOn | Uptsteon iRt SA

EER RN

Lo || wanez s

Spectrum analyzer option adds fast spur search capability
to the PNA-L, replacing a standalone spectrum analyzer
and switch matrix in component-characterization test
systems.

AV KEYSIGHT

File Trace/Chan Response Marker/Analysis Stimulus Utility Help

Tr 1 B LogM 10.00dBm/ -10.0dBm Tr2 M
T4

" Wt Mgt

Ch1 SA Center 186000 GHz —
Ch2. SA Center 196000 GHz —
Ch3 SA Start 183500 GHz

=Ch4: SA Start 1.83500 GHz

RBW 300 kHz/VBW 10 kHz
RBW 30 kHz/VBW 1kHz
RBW 3 kHzVBW 100 Hz
RBW 300 HZVBW 10 Hz

Span 250000 MHz
Span 250.000 MHz
Stop 208500 GHz
Stop 208500 GHz

Ch 4 (T B No Cor 4.04 5 LOL 2015-03-13 12:07

Above plot shows -84 dBm spurious measurements in the
presence of a +10 dBm signal, with (from top to bottom)
approximate S/ N (at RBW) of 80 dB (300 kHz), 90 dB
(30 kHz), 100 dB (3 kHz), and 110 dB (300 Hz).
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Providing multi-channel spectrum analysis

File  Trace/Chan Response Marker/Analysis Stimulus Utility Help
Tr 1_LO OUT LogM 10.00dBm/ 0.00dBm I OUT Log 10.00dBm/ 0.00dBm
10,00 " 1000 — LO
-30.00 1 -30.00 2
-50.00 ‘ i -50.00 ‘ =2
700 b 700 o sl IF
9000 \ 1 9000 || \ | i
1. Chil:SA Start 630000 MHz Stop 3.33000GHz || (2| >Ch1-SA Start 630.000 Mz Stop 3.33000 GHz RF
Tr 3_RF IN LogM 10.00dBm/ 0.00dBm Tr 4_RF OUT LogM 10.00d8m/ 0.00dBm
-10.00 —T -10.00 o
3000 3 3000 4
50.00 : -50.00 ‘ ]
7000 iAol | 7000 1 )
-90.00 | } -90.00 — 1
3 Chi:SA Start 630000 MHz Stop 3.33000GHz || (4| Ch1:SA Start 630.000 MHz Stop 3.33000 GHz
Tr 5 S11LogM 5.000dB/ 0.00dB Tt 6 SC21 LogM 5000dB/ 0.00dB
Tr 7 S22 LogM 5.000dB/ 0.00dB
500
5,00
-15.00
2500 e — ]
-35.00 .
Ch2: SMC Input Center 3.08000 GHz — Span 500.000 MHz
5 Ch2: SMC Output Center 580.000 MHz — — Span 500.000 MHz
Ch1l Tr2 IFOUT No Cor 112ms LCL 2015-04-07 12:47
T 1 LOOUT LogW 10.00dBm7 0.00dBm ! IF OUT LogM 10.00dBm/ 0.00dBm
-10.00 -10.00
-30.00 -30.00
-50.00 -50.00
I | | ~ | | |
-70.00 {ifl i s el 70.00 Wﬂuﬁ%ﬁ#m R e e T
-90.00 | | I — -50.00 |
1 Ch1: 548 Start 630 000 MHz Stop 3. 33000 GHz 2 =Ch1: 5A Start G30.000 MHzStop 333000 GHz

Output spectrum on LO port

Ir 3 RFINLogM 10 G0dBm O.00dBEm
-10.00
-30.00
-50.00
STO.00 Pt AT TN A " -
-80.00
2 Ch1: SA Start 630.000 MHzStop 333000 GHz

Output spectrum on IF port

Ir 4 RFOUT LogM 10 00dBm' 0 00dBm
-10.00
-30.00
-50.00 .
7000 b e wnhllhwumﬂw LT
-80.00
4 Ch1: SA Start 630.000 MHz Stop 3.33000 GHz

Input spectrum on RF port

Output spectrum on RF port

Having spectrum analyzers on all ports of a mixer or converter provides unparalleled insight into the
performance of the device. With a single set of connections, the spurious content emanating from all ports
is readily apparent during operation with fixed or swept stimuli. Measured spurs can include LO, RF, and
IF feedthrough, harmonics, intermodulation products, and other higher-order mixing products. Conversion
loss and match versus frequency is easily seen in a companion SMC channel (bottom).

AV KE
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Tips from the Experts

e Choose different levels of software-image rejection to trade-off measurement speed
with thoroughness, based on the spectral density of the measurement

e For harmonics measurements, add a separate SA channel for each harmonic with a
narrow frequency span and RBW to optimize speed and sensitivity, and with enough
receiver attenuation to avoid internally generated harmonics

e To help identify spurious signals that might be interfering with a measurement, use the
Marker-to-SA feature to easily create a spectrum display with the same stimulus
conditions at the marker position in SMC, swept-IMD, or standard channels

e When using de-embedding to measure in-fixture or on-wafer devices, use the power-
compensation feature to overcome the loss of the fixture or probes, thereby delivering
a known stimulus power to the DUT

Unlock true performance with VNA calibration

E File ~ Trace/Chan Response Marker/Analysis Stimulus Utility Help = Jl
D) el 500.000 kHz E “
Tr 2 Pout_Corr_OFF LogM 1.000dBm/ 0.00dBm Tr 4 Pout_Corr_ON LogM 1.000dBm/ 0.00dBm
T 6
000 7 5000000147 GHz |51 dBm Blasczli
1 5000000020 GHz  |-5.14 dBm
-1.00 Correction
ON | off
200
Power Cal b
-3.00
Pout at
-4.00 e device Manage Cals »
500 plane
Properties...
\
6.00 A
Pout at / \ Port Extensions...
700 I measurement / \
s plane
No error
-9.00 .
correction More 4
-10.00 \\ T T
Ch1: SA Center 5.00000 GHz — RBW 100 kHz/VBW 100 kHz Span 500.000 kHz
Ch2: SA Center 5.00000 GHz — RBW 100 kHz/VBW 100 kHz Span 500.000 kHz
2 >Ch3:SA Center 500000 GHz RBW 100 kHZ/'VBW 100 kHz Span 500.000 kHz
Cont. \ Ch3 |fm6I Pout CorrEixt_... C 6ms | SrcPwrCal* Sim LCL 2015-03-06 17:31
Device
Measurement V/ Slane \ Measurement
plane plane

oot -1 [y e Concl

Test fixture

VNA calibration and fixture de-embedding remove cable and fixture effects and correct receiver response
errors, providing calibrated in-fixture spectrum analysis.
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New capability of spectrum analysis application —
Noise Power Ratio (NPR) measurements (S93090xB)

Challenges for amplifier noise power ratio (NPR) measurements

It requires a spectrum analyzer for the analysis, and the measurement takes a long time due to the
need for lots of averaging of random, noise-based signals

It's difficult and time-consuming to correct the flatness of the multi-tone input stimulus
The distortion floor in the notch may not be low enough, especially if a booster amplifier is used

The spectrum analysis application provides:

Achieve fast and accurate NPR measurements with vector averaging of coherent, repetitive, multi-
tone test waveforms

Control external signal generators and AWGS to easily generate wideband modulated signals
Quickly correct the power flatness of input signal
Lower the distortion floor in the notches and adjacent channels with distortion- cancelling tones

NPR measurement can be done as part of a single-connection-multiple- measurement setup with
no cable changes

Create Modulation @
Modulation Type  |NPR Notch Source Name |PSG_M8190 - Sample Rate  8.000000000 GHz ¥
Signal - -
‘ana Desired Priority  Calculated Optimize Signal
Signal Span 2500000000 GHz 250000 GHz [IEnable Optimizer
Tone Spacing  —| 2500000 MHz El o 250000 MHz Frequency Tolerance [1.00 %
_ |
Number of Tones 1001 1001 Calculated Result
Peak-to-Avg 9.079 dB
Carrier Offset 0 Hz 0.000000 Hz
Random Phase Seed 1
Nimbr of Notches
Natch Location
[Notoht Span ~| 125000000 MHz  [5] 125.000 MHz e ]
|Nnt[:h1 Offset v‘ I[] Hz u 0.000000 Hz Display |Spectrum-16bit ~
DAC Scaling 70.00 % Number of Samples 3200
Calculated Sample Rate 8.00000 GHz
Measurement Time 11s
Filename None
The calculation is complete; ready to save.
Caleulate ‘ l Save... I [ Reeall... ] l Defaults ] OK ] [ Cancel I [ Help

External signal generator wideband modulation signal creation on the PNA-L

ANV KEYSIGHT
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Before the signal correction Improved flatness and lower noise floor in the notch
after signal correction

Classic NPR measurement with PNA-L and UXG

Tips from the Experts

e NPR is sometimes used to estimate the EVM of an amplifier, without the need for full
demodulation

e NPR can also be used to evaluate high-linearity devices such as Analog-to-Digital
Converters (ADC) by providing a test signal with a dense spectrum, and a clear notch
from which the ADC distortion can be seen

e The new NPR signal calibration can support correcting the signal at the output of an
amplifier for power and flatness, while correcting the signal at the input for low-notch
distortion. This is a great way to support NPR measurements for exact power at the
output while maintaining a pure signal at the input of an amplifier-under-test

ANV KEYSIGHT
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Accurate characterization of mixers and converters
(593082B)

Mixer and converter measurement challenges

e Conventional VNAs provide phase or group delay data relative to a “golden” device

e Attenuators are often used to minimize ripple due to input and output mismatch, at the expense of
dynamic range and calibration stability

PNA frequency converter applications provide:

Typical measurement time improvement of 100x compared to spectrum analyzer-based approach

e Scalar mixer / converter (SMC) provides match and most accurate conversion loss / gain
measurements by combining two-port and power-meter calibrations (S93082B)

e Input and output mismatch correction reduces ripple and eliminates the need for attenuators

ANV KEYSIGHT
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One-box solution for high-speed serial interconnect
analysis (S93011B)

TDR measurement challenges
e As bit rates of digital systems increase, fast and accurate analysis of interconnect performance in
both time and frequency domains is critical to ensure reliable system performance

¢ Managing multiple test solutions to completely characterize differential high-speed digital devices is
difficult

KEYSIGHT  PNAL Network

PNA TDR application provides:
e One-box solution for high-speed interconnect analysis, including impedance, S-parameters, and eye
diagrams
e Simple and intuitive operation
o The user interface is designed to provide a similar look and feel to traditional TDR oscilloscopes
e Fast and accurate measurements

o Accurate measurements due to unmatched performance of the PNA / PNA-L Series vector
network analyzers

o State-of-the-art error correction techniques enables you to measure your device, not your
measurement system

e High ESD robustness

o Protection circuits implemented inside the instrument significantly increases ESD robustness,
while at the same time maintaining excellent RF performance

o Highly robust architecture minimizes instrument failure from ESD and frees you from worrying
about instrument repair fees and downtime
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Measurements are taken as a function of frequency. The frequency domain information is used to
calculate the Inverse Fourier Transform for time domain results.
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The simulated eye diagram analysis capability eliminates the need for a pulse pattern generator.
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Physical Layer Test Software (PLTS)

The Keysight PNA-L is the ideal microwave engine to power PLTS software.

PLTS provides:

Forward and reverse reflection and transmission measurements, with time- and frequency-domain
displays targeted specifically for signal-integrity analysis

Guided setup, calibration, and data acquisition

Full modal analysis including single-ended, differential, and cross-mode conversions

A powerful, virtual bit-pattern generator to create eye diagrams based on measured channel data

Highly accurate

RLCG models to enhance the accuracy of your models and simulations

Automatic fixture removal for symmetric and asymmetric fixtures

Advanced formula editor for user-defined equations such as power sums for crosstalk-compliance

measurements
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PLTS provides a wealth of analysis tools for signal-integrity engineers.
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Material measurements

Keysight offers several tools to help determine the intrinsic electromagnetic properties of materials,
including N1500A materials measurement software, N1501A dielectric probe kit, 16451B/2A/3A/4A
Material Test Fixture, N1501AExx Split Post Dielectric Resonator, and 85072A split cylinder resonator.
The complete system is based on a versatile Keysight network analyzer like the PNA-L, LCR meters, and
impedance analyzers, which measures the material’s response to DC, RF or microwave energy.

Keysight material measurements solutions provide:

o Control of the network analyzer to automate complex permittivity and permeability measurements
versus frequency

o Display of results in a variety of formats (er’, er’, tan ©, ur’, yr’, tan dm and Cole-Cole)

o A variety of measurement methods and mathematical models to meet most application needs

e Support for many different probes and fixtures, as well as free-space measurements

e Data easily shared with other Windows-based programs or through the component object model
(COM) interface
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On-Wafer Measurements

PNA-L network analyzers can easily be integrated with a microwave probe station to form a complete on-

wafer measurement system. When calibration requires a power sensor, the PNA firmware guides the user
through the steps required to align power and S-parameter calibration planes into a single set of on-wafer

reference planes.

On-wafer solutions provide:

e Measurements on filters, amplifiers, and frequency converters

o Complete set of TRL-class calibrations for accurate measurements
o Differential measurement capability using single-ended

e Accurate power-level control for precise power measurements

e Probe-characterization macro to easily measure S-parameters of probes for deembedding
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mport Kit...
Pgl . ~Connectors Class Assignments
|B] ’ Kit Name I Description |II3?:S":?;D 1| AaaaiEat
! v .
26 85036B/E  TypeN (75)Cal | L" L‘ [soT =] | Edi. |
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The PNA cal kit editor makes it easy to enter impedance substrate standard (ISS) definitions for on-wafer
calibration
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Complete wafer-probe solutions from Cascade Microtech

Cascade Microtech is the worldwide leader for high-quality microwave probing systems and is an official
Keysight Solutions Partner. Cascade offers a broad variety of test stations and probes to cover any

application and frequency range. In addition, WinCal XE software enhances RF measurement accuracy
and productivity through guided system setup, automatic calibration and validation, test sequencing, and

other advanced RF measurement tools.
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Extend the Power of the PNA Family to Multiport
Devices

Multiport test challenges:

e Many components have more than 4 ports
e Moving test cables is slow and prone to errors
e Standard two-port calibration doesn’t correct for ports outside the test path, resulting in degraded accuracy

PNA and PNA-L multiport solutions provide:

e Integrated test systems consisting of a network analyzer and an external multiport test set, seamlessly
controlled by the PNA'’s firmware

e Asingle set of test connections to the DUT, resulting in high test throughput

e High accuracy with advanced calibration methods

e Full compatibility with PLTS
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Flexible test set hardware

e Test couplers on each port provide accurate and stable measurements

e External signal conditioning hardware such as attenuators, amplifiers, or isolators can be added as
needed to handle a variety of device types

e Get full crossbar switching to cover any DUT, or limit the test paths to match those required by a
specific DUT

Advanced calibration
e N-port calibration corrects the load match at all ports of the DUT, whether they are in the test path
or not. This gives a high level of accuracy, independent of the isolation between ports of the DUT.

e QSOLT (quick short, open, load, thru) calibration reduces the number of correction standards
required for full N-port calibration

Select Calibration Ports and ECal Module il

—Ports to Calibrate —ECal Configuration

v Pon1 [ Pori2 [v Portd [ Port4 Select All I Selected Cal Kit: N4691-60001
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View/Select ECal Module
[~ ShowAdvanced Settings (Orientation & Thru Cal Section) [ Calibrate source and receiver power
< Back Next > Cancel Help
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Completing the Solution

Advanced calibration tools

Calibrating network analyzers is critical for high accuracy measurements and can be particularly challenging
in non-coaxial environments such as in-fixture, on-wafer, or waveguide. The PNA family supports a broad
range of mechanical and electronic calibration kits and offers advanced calibration methods to enhance
ease-of-use while providing best-in-class accuracy. Keysight calibration tools include:

e High-performance two-and four-
port ECal modules, covering
300 kHz to 67 GHz, with nine
connector types

e QSOLT and n-port calibration for
multiport test systems

o Data-based calibration-standard
models and expanded math for
enhanced accuracy at high
frequencies

e Match-corrected power
measurements to eliminate
mismatch errors

e Software fixturing for deem bedding,
port matching, and impedance
transformation

Protect your software investment

Keysight protects your 8753, 8720 and 8510 software investment by providing migration tools to reduce
your code conversion effort.
www.keysight.com/find/nadisco

Network analyzer forum

Visit the online network analyzer discussion forum where you can learn how your peers are solving some
of their most challenging measurement problems.
www.keysight.com/find/na_forum

Application notes

More information about PNA network analyzer applications can be found at
www.keysight.com/find/pnaapps
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Keysight software licensing options provide flexibility and support

Projects ramp up and down, teams grow and shrink, and projects move location. In such a dynamic
environment, you need flexible licensing options that allow you to balance your project’s requirements.
Whether your software will be a staple for years to come or you have a short-term need for a leading-
edge measurement application, Keysight's licensing puts you in charge.

Choose your term. Choose your type. Keep control of your budget.
e Select a node-locked, transportable, USB portable or floating license type, depending on how much
flexibility you need.

e Select a subscription or perpetual license term, depending on how long you need to use the
software.

e Each license is sold with a KeysightCare software support, which provides technical support with
ensured response time, proactive software updates, and enhancements.

Choose a license term and type that best suits your requirements from the table below.

Table 1. License term

License term Options
Perpetual Licenses can be used indefinitely.
Subscription Licenses can be used through the term of the subscription (6, 12, 24, or 36 months).

Table 2. License type

License type Descriptions
Node locked License can be used on one specified instrument / computer.
Transportable License can be used on one instrument/computer at a time but may be transferred to

another using Keysight Software Manager (internet connection required).

USB portable License can be used on one instrument/computer at a time but can be transferred to
another using a certified USB dongle (available for additional purchase, Keysight part
number E8900-D10).

Floating Networked instruments/computers can access a license from a server one at a time.
Multiple licenses may be purchased for concurrent usage. Three types of floating
license are available: Single Site: 1-mile radius from the server Single Region1:
Americas, Europe, Asia Worldwide (export restriction identified in End User License
Agreement (EULA))

1. Americas (North, Central, and South America, Canada); Europe (European Continent, Middle Eastern Europe, Africa, India);
Asia (North and South Asia Pacific Countries, China, Taiwan, Japan).
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KeysightCare Software Support Subscription provides
peace of mind amid evolving technologies.

e Ensure your software is always current with the latest enhancements and measurement standards.

e Gain additional insight into your measurement problems with live access to our team of technical
experts.

e Stay on schedule with fast turnaround times and priority escalations when you need support.

Table 3. KeysightCare software support subscription

Subscription Descriptions
KeysightCare software Perpetual licenses are sold with a 12 (default), 24, 36, or 60-month software support
support subscription. Support subscriptions may be renewed for a fee after that.

Software subscription licenses include software support through the term of the
license.
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Ordering information

e Step 1. Choose your software product.

e Step 2. Choose your license term: perpetual or subscription

e Step 3. Choose your license type: node-locked, transportable, USB portable, or floating.
e Step 4. Depending on the license term, choose your subscription or support duration.

License term

product License type Perpetual Subscription
License Support License & Support
S93xxxB / Node-locked (fixed)  R-A5A-001-A + + R-A6A-001-z R-A4A-001-z
S94xxxB
Transportable R-A5A-004-D + + R-A6A-004-z R-A4A-004-z
USB Portable ! R-A5A-005-E + + R-A6A-005-z R-A4A-005-z
Floating (single site) R-A5A-002-B + + R-A6A-002-z R-A4A-002-z
Floating (single R-A5A-006-F + + R-A6A-006-z R-A4A-006-z
region)
Floating (worldwide)  R-A5A-010-J + + R-A6A-010-z R-A4A-010-z
z = Duration z = Duration

L 12 months (default) 2 F 6 months

X 24 months L 12 months
Y 36 months X 24 months
Z 60 months Y 36 months

1. USB portable license requires a certified USB dongle (available for additional purchase, Keysight part number E8900-D10)

2. For S93xxxB software, the fixed-perpetual with a 12-months, support subscription (R-A6A-001-L) is the only license type that
can be ordered as part of the instrument and installed. The other license types for S93xxxBs and all license types for
S94601B/2B must be ordered separately and installed from the web after the receipt of the instrument.
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Additional Resources

e www.keysight.com/find/accessories
e www.keysight.com/find/ecal

e www.keysight.com/find/materials

e www.keysight.com/find/multiport

o www.keysight.com/find/plts

e www.keysight.com/find/pna

Keysight enables innovators to push the boundaries of engineering by quickly solving
design, emulation, and test challenges to create the best product experiences. Start your
innovation journey at www.keysight.com.
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