Agilent PSA Series
High-Performance Spectrum Analyzers

the industry’s first

80 MHz analysis
bandwidth for

signals up to

50 GHz




Performance Exceeding Expectations

The brainpower and
the will are already
yours; the next
step is selecting
precisely the right
tools to reach the
market first.

The new Agilent N9030A PXA signal
analyzer (currently available up to 26.5
GHz) is built on the heritage of the
venerable PSA legacy with the latest
technologies. Customers who seek
performance and usability beyond the
PSA may consider the PXA to maxi-
mize their signal insights. PSA owners
who seek a migration solution should
take advantage of the PXA's “Form/
Fit/Function” compatibility with the
PSA to mitigate migration risks.

The Agilent PSA Series offers
high-performance spectrum analysis
up to 50 GHz and beyond with powerful
one-button measurements, a versatile
feature set, and a leading-edge
combination of flexibility, speed,
accuracy, and dynamic range. From
millimeter wave and phase noise
measurements to spur searches and
modulation analysis, the PSA Series
offers unique and comprehensive
high-performance solutions to R&D
and manufacturing engineers in
cellular and emerging wireless
communications, aerospace,

and defense.

PSA Series frequency range summary

E4443A |3Hz 6.7 GHz
E4445A
E4440A
E4447A
E4446A
E4448A

13.2 GHz

v

Dynamic range

Fine-tune measurements with the industry’s
most usable dynamic range.

v

Accuracy

Design with confidence using industry’s
highest accuracy.

v

Flexibility
Take control of measurement setups
through advanced flexibility.

v

Analysis bandwidth
Maximize your signal analysis capabilities
with up to 80 MHz of analysis bandwidth
built-in (14-bit digitizer resolution); and up
to 300 MHz of analysis bandwidth by

using an oscilloscope as a digitizer.

External mixing to 325 GHz

External mixing to 325 GHz

N

External mixing to 325 GHz




Capability Beyond Limitation

Design efficiently and

with confidence

To promote productivity in research
and development, test and measure-
ment tools must be flexible, thorough,
and easy to use. Troubleshooting and
design verification can be expedited
and simplified with the PSA Series
spectrum analyzers. With this one tool,
it is easy to optimize setups for unique
spectrum measurements, to customize
advanced power measurements for
modulated signals, and to dive down
to the bit level using the digital demod-
ulation personalities.

Having confidence in measurement
results is essential to design verifica-
tion. Understanding the importance of
this, Agilent makes measurement
integrity its highest priority. We pro-
vide guaranteed technical specifica-
tions to a set performance level on
which you can depend.

Increase and maintain
manufacturing throughput

From high-volume automated testing
of cellular base stations to manually
tuning oscillators, the PSA Series opti-
mizes manufacturing throughput on
many levels.

Increased throughput — Fast 1 ms
sweeps, 30 ms ACP measurements,
and 45/s update rates reduce auto-
mated test times. Manual tests are
accelerated by one-button setups and
fewer required button presses per
measurement. The PSA Series shifts
easily between measurement person-
alities, minimizing changeover time
and accelerating troubleshooting.

Improved yields — Excellent specifica-
tions reduce measurement uncertainty
to allow for narrower testmargins and
improved yields. Sophisticated algo-
rithms constantly monitor analyzer
conditions and determine when inter-
nal background alignment is required.

One analyzer, many solutions — Using
only 177 mm (7 in) of rack space, the
PSA Series is packed with features.
Superior accuracy (+£0.19 dB typical)
and linearity may eliminate the need
for a power meter. Cellular communi-
cations measurement personalities
give it digital demodulation capability.
The phase noise personality trans-
forms it to a phase noise tester. The
external source control personality
enables scalar stimulus/response
measurements. The feature list is long
and compatible with a broad selection
of applications.

Saving measurement time
becomes more critical to win com-
petitive battles, whether you are in
a manufacturing or R&D setting.
By using the state-of-the-art pro-
cessor and optimizing the instru-
ment’s structure, the N9030A PXA
(currently available up to 26.5 GHz)
significantly speeds up the mea-
surements: Up to 12 times speed
improvement over the PSA.

The PSA Series offers a
wide variety of features

for making more than just
traditional spectrum analyzer
measurements.

- Power Suite
- Measurement personalities
« Modulation analysis

- Modern connectivity



High-Performance Spectrum Analysis

|
. Base Ch Freq 2 GHz Trig Free
Dynamic range Adj Channel Power 36PP H-CDMA R

Great specifications are the starting
point for great measurements. The
PSA Series has the technology to
offer unprecedented control over
dynamic range, resolution, and speed.

2 dB step attenuator
160 RBW settings (10% steps)
Span 24.68 MHz

Optional built-in preamplifier #Res BH 30 kHz VBH 300 kHz Sweep 80.08 ms

Noise correction for ACP measurements RMS Results 0ffcet Freq  Ref BW  dBc LO¥er Bm  dBc UPPer ggp
Carrier Power 5,008 MHz 3.848 MHz -83.12 -88.75 -82.23 -87.86
; -5.63 dBm /  10.80 MHz 3.840 MHz -84.87 -89.70 -83.92 -89.55

« —166 dBm typical DANL 3.84000 MHz

with built-in preamplifier
- +19 dBm typical TOI

. —118 dBc/Hz typical phase The PSA Series has excellent dynamic range for a W-CDMA adjacent channel power
noise at 10 kHz offset (ACP) measurement

- 81 dB typical W-CDMA ACPR
dynamic range with noise

correction TO Ieam
more, read...

Optimizing Dynamic
Range for Distortion
Measurements

Product Note
The N9030A PXA (currently available up to 26.5 GHz) 5980-3079EN

meets or exceeds the PSA key specifications:

- down to -172 dBm typical DANL with NFE* and built-in
preamplifier

« > +20 dBm typical TOI
. -128 dBc/Hz phase noise at 10 kHz offset

- 83 dBc typical W-CDMA ACPR dynamic range with
noise correction

*NFE: Noise Floor Extension



High-Performance Spectrum Analysis (Continued)

Accuracy

The PSA Series achieves superior
linearity and unsurpassed accuracy
due to its advanced design and
modern technology.

All-digital auto-ranging IF reduces or
eliminates amplitude uncertainty

Auto alignment guarantees accuracy
with temperature changes

Amplitude correction to compensate
for gains and losses in your test setup

. +0.19 dB typical amplitude
accuracy

- 0 dB reference level
uncertainty

- 0 dB display switching
uncertainty

- %0.05 dB RBW switching
uncertainty

. %0.07 dB display linearity

Marker
AL jgﬁg ;g: Select Marker
: 1 2 3 4

Ref -28.5 dBm #Atten 10 dB

Normal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair|

Span Center
Off

Span 20 Kz Tore

Sweep 24.12 ms |§

Center 1,000 000 00 GHz
#Res BH 1 kHz

YBH 1 kHz

This figure illustrates 0.1 dB/division display resolution, 0.01 dB reference level
resolution, and 0.001 marker resolution with averaging

To learn
more, read...

PSA Series Amplitude
Accuracy

Product Note
5980-3080EN

The N9030A PXA inherits the superior PSA amplitude

accuracy specifications.



High-Performance Spectrum Analysis (Continued)
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Flexibility

From the novice to the most
knowledgeable expert, the PSA
makes it easy for anyone to obtain
accurate, reliable results from their
measurements.

Swept versus FFT

Perform swept-tuned measurements
with digital RBW filters or fast
Fourier transform (FFT) measure-
ments with digital FFT filters. Use
this flexibility to optimize for speed
and sensitivity.

Phase noise optimization

The PSA Series’ local oscillator
(LO) phase lock loop configuration
can be set to optimize phase noise
close to a carrier within a 50 kHz
offset, outside of a 50 kHz offset, or
for tuning speed.

Digital detectors

Detector modes become important
for accurately measuring different
types of continuous wave, noise, and
noise-like signals. The PSA Series
offers this complete suite of detec-
tors to assure correct measurement
results.

« Normal

- Average (log, rms, voltage)
« Peak

. Sample

- Negative peak

- EMI detectors
(quasi-peak, peak, average)

/ﬁ! FFT&Sweep
=== Auto:Best|

Auto Couple

Auto Al

Avg/VBH Type||
Log-Pwr (Video)|
Auto Man|}
ADC Dither |

Off I

n| Auto Man||

ADC Ranging|}
Autorange ]|
(Best S/N)J

Dynamic Range |

Auto:Best |
Speed|

Manual:Swept]

HanuaI:FFT

W \
—_— PhNoise Opt
ﬂuto

Uptilize

+£50 ki kHz| |
Optimize !

or|
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b
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Autolll’ Doznctor

Quasi PePak i

Normal (CISPRY Fast Tumng

EMI Averagelfll

fAverage (CISPR)|ianm
(Lag/RMS/ W)}
EMI Peak|{#i}

Peak (ciseRy Ml

Sanple HMIL Peak

Negative Peak,

Analysis bandwidth

40/80 MHz bandwidth digitizer
(Option 140/122)

Capture and measure complex vector
time/frequency domain signals with
up to 40 or 80 MHz of analysis band-
width, up to 78 dB dynamic range,
and excellent phase and amplitude
flatness using Agilent’s advanced
interleave technology. Now available
on 6.7 GHz, 13.2 GHz, 26.5 GHz, 44
GHz, and 50 GHz PSA Series, Option
140 or 122 helps you optimize the
PSA configuration to best fit your
signal analysis needs within your
budget.

The N9030A PXA offers up to 140 MHz analysis bandwidth
with 14 bits of ADC resolution (Option B1X) for carrier signals

up to 26.5 GHz.

More ™
1 of 2|

|

+ Analyze carrier signal up to 50 GHz

* Third order intermodulation
distortion —78 dBc (nominal)

» Capture depth of 512 Megabytes/
128 Msamples

* 14 Bits of ADC resolution

* Random noise reduction using
frame trigger

* Real time |/Q data conversion
» Flatness correction

» Broadband in-channel filtering
using a wide range of filter



High-Performance Spectrum Analysis (Continued)

v

Expanded bandwidth

VSA solution with 300 MHz
analysis bandwidth for

signals up to 50 GHz

The Agilent PSA Series spectrum
analyzer equipped with the 80 MHz
wideband IF option (Option 122) has
set the standard for bandwidth and
measurement accuracy. However,
many digital communications, radar,
and EW systems produce complex
waveforms requiring even greater
analysis bandwidth. As analysis band-
width increases, it becomes more and
more difficult to ensure good linear
phase performance and flat amplitude
response over the measurement channel.

Agilent has eliminated this barrier by
providing a new measurement capability
in the 89601A vector signal analysis
(VSA) software. This new capability
allows engineers and technicians

to use an Agilent Infiniium Series
Oscilloscope to digitize the 321.4 MHz
IF output of the PSA spectrum analyzer
and achieve an analysis bandwidth of
300 MHz over the frequency range of
3 GHz through 50 GHz. Maximum
system performance is guaranteed
through a built-in system calibration
routine that uses an Agilent ESG,
PSG, or MXG signal generator as

a calibration source. Calibration is

controlled through the VSA software,
providing the user with a familiar control,
measurement, and calibration interface
for the system. The calibration routine
ensures flat amplitude and phase
response over the 300 MHz analysis
band, which results in minimum resid-
ual EVM for digital communications
measurements and accurate signal
characterization for modern pulsed
radar waveforms.
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The Power to Realize

Making broadband signal measure-
ments simple and intuitive requires
unique spectrum analyzer measurement
capability. The PSA Series offers

a comprehensive suite of flexible,
one-button RF and microwave power
measurements, with wireless format-
based setups for 2G/3G, W-LAN,
Bluetooth™, UWB, and S-DMB
standards. PowerSuite is a standard
tool set included in every PSA Series
spectrum analyzer.

PowerSuite measurements
- channel power
« occupied bandwidth

- adjacent channel power
(with multiple offsets)

 multicarrier power/
12-carrier ACP

- power statistics (CCDF)

- harmonic distortion

« burst power

- third order intercept (TOI)
- spurious emissions

« spectrum emission mask

»»»»» Agilent | "Radio Std
. | RadioStd
Base Ch Freq 2 GHz Trig Free None| - [ I
Channel Pawer cdma2e00 Mc-1X NG cdm;g?gi | RadioStd
IS-95f |- - | TETRA|
/ cdna2000, |
MC-3X
J-STD-008 | ]
— - cdma2000
DS| (
1$-95¢€ | | =LA
| NADC, — —
GSM/EDGE| | DVB-T»
3GPP: PDC| 4
Channel Power Power Spectral Density W-CDMA | S-DMB»|
-10.97 dBm /1.2300 MHz -71.87 dBm/Hz o Bluetooth, ———————————
| 1of 3 L ] UMB!
| Hore _
2 of 3| (
- More
Channel power measurement 3 of 3|
EMI Measurements
Perform EMI precompliance To learn

measurements using the PSA’s built-in
CISPR and MIL standards compliant
EMI detectors and bandwidths.
Avoid costly redesign by measuring
the radiated and conducted emissions
of your design early in the
develop-ment process.

The PowerSuite is also offered standard in the N9030A PXA
with improved user interface and faster implementation.

more, read...

PSA Series Swept
and FFT Analysis
Product Note
5980-3081EN



The Power to Realize (Continued)

Agilent Limit 1
Type
Lomer

Amplitude corrections

The Corrections menu, a standard
feature in the PSA, allows you to
enter and select a set of correction
factors for antennas or other system
components that you wish to
account for in the measurements.
These frequency and amplitude
corrections will be applied to the
displayed data to correct for system
losses or gains outside the analyzer.
Four different sets of correction data
can be stored.

Upper.

|  Linit Display
(i 0ff

Limit Test
on 0ff

Delete Limit

Hore
1of 2

Customize limit lines for pass/fail testing

a sa\e\lig“é TO Iearn
1 Polarin;; morel read...

Delay| EMI Measurement

1.958 ms|

Langta)| Receiver

1681 psf

— Product Overview
5989-6807EN

Limit lines

Customizable limit lines for pass/fail
testing are standard with every PSA
Series spectrum analyzer.

Gated sweep

Use the standard, built-in gated
sweep capability to analyze time I
varying signals, such as burst RF or
TDMA, without interference from
switching the carrier on and off.

= Gate Source,|
3 |

Internal RF/pW preamplifier
(Option 110)

This internal preamplifier operates
from 10 MHz to 50 GHz, or the upper
frequency limit of the PSA used. Its
high gain and low noise figure allows
for measurements of extremely
low-level signals and is calibrated
and characterized.

| (000000 @

i

PSA-based EMI ‘
measurement receiver \
Add the N9039A RF preselector to \
the E444xA Series PSA Option 239 to =
give you a fully CISPR compliant EMI
measurement receiver. Use the
N5181A MXG signal generator

1 soNeseR

EEE FEE 2 =

PSA-based EMI measurement receiver

for preselector alignments. The Standard features of the N9030A PXA also include amplitude
recommended user alignment correction (Ampcor), limit lines (LL) and gated sweep. The
cycle is 14-days. PXA's Ampcor and LL are backward compatible with the PSA

and have improved usability. The N9030A PXA provides an
optional internal RF/uW preamplifier covering 100 kHz up
to the maximum frequency of the analyzer.



Measurement Personalities

There are 16 measurement

personalities available for the PSA
Series. Conveniently built-in to the
analyzer, these optional application-
specific measurement personalities
provide advanced capabilities with
one-button measurement simplicity.

Updated

Measuring Receiver Personality
(Option 233)
Available on all PSA models, the

built-in measuring receiver personality
converts the PSA Series high-perfor-
mance spectrum analyzer into the

heart of the flexible and compact

N5531S measuring receiver system.
The N5531S is comprised of a PSA, a
P-Series power meter, and a sensor
module with single-input connection
up to 50 GHz. PSA Option 107 (audio
input), along with Option 233 (built-in

measuring receiver personality),

enables audio analysis capabilities.
It sets a new standard for signal gen-
erator and attenuator calibration to
meet the most stringent metrology
and calibration demands. AM/FM/
PM carrier triggering, and a CCITT fil-
ter for audio or modulation analysis
are offered standard with the measur-
ing receiver (Firmware rev. >A.11.08).

Recent enhancements include a

tracking feature for the tuned RF level
(TRFL) measurement, which enables

accurate power measurements
for drifting signal sources.

= Agilent 10:31:02

Frequency Counter

Tuning Mode
Reference

Gate Time Mode
RBW

Man

Int

R T Meas Setup

Tuning
1.10088 GHz
Auto Man

Measuring Receiver

Gate Time
160.608 ms
Auto Man

Avg Number:
25
On Off

Avg Mode
Exp Repeat

RBH

Tuning Freq 1.608 kHz

FreqRef

Gate Time

Copyright 2080-2006 RAgilent Technologies

PSA measuring receiver personality

WLAN (Option 217)

This measurement personality analyz-
es the RF and modulation characteris-
tics of IEEE-standard Wireless Local
Area Network (WLAN) signals,
including 802.11b/a/g. Additionally,
signals with slightly different modula-
tion parameters, such as 802.11j and
802.11a-turbo mode, can be analyzed.



Measurement Personalities (Continued)

Phase noise (Option 226) # Agilent
This flexible tool quickly and easily
generates plots of phase noise in Log Plot
dBc/Hz versus log offset frequency,
measures jitter, or makes continuous
spot frequency phase noise
measurements.

Noise figure (Option 219) Jluﬁwmg
Make noise figure measurements from | 'f‘ M W
200 kHz to 26.5 GHz, or 10 MHz to
50 GHz (with a specified performance
up to 3 GHz). Other measurements
include gain, Y-factor, Tyeciiver Photr
P.oiq @nd a built-in uncertainty
calculator to qualify the measurement T
system. S

Log plot of phase noise measurement

Updated  Aglent

External source control (Option 215)
Empower the PSA Series high-perfor- OUT Setup

mance spectrum analyzers with scalar OUT: Amplifier }

Carrier Freq 1008 HHz Signal Track Off

Frequency Offset

DANL OFf

LN t——

Trig Free

RHS Noise

RHS Noise
Degree

RHS Noise
Radian:

RMS Noise
Jitter

Amplifier

UpConv

[ore |

DownConv.

network analysis capability up to ~OUT:— [mghtier |
50 GHz. With Option 215, all the PSA System DoWnconverter
Series models can control Agilent Ext LO Frequency
PSG, ESG, or MXG (N5181A/N5182A) Sidchand

. L . Frequency Representation
signal generators, providing a variety (For softiays, rasults, atc.)
of sweep modes to optimize the Diagram: [Measurement

stimulus/response measurements
required for component characteriza-

tion. Support to the Agilent MXG =
offers significant speed and cost e (T
advantages to customers. BF Stop: 3 GHz

IF Stare:

1F Stop:

16 MHz
3 6H= |

DUT setup menu for noise figure measurements

The N9068A phase noise measurement application and
the N9069A noise figure measurement application are
available for the N9030A PXA. Take advantage of superi-
or phase noise performance of the PXA to achieve

even better accuracy in phase noise measurements.



Flexible digital modulation analysis
(Option 241)

Analyze and measure digital modulation
quality and troubleshoot a wide variety
of digitally modulated signals with this
built-in flexible tool. Provide not only
the EVM results, but also numerous
traces with the EQ filter function.

Cellular communications

The PSA Series offers powerful,
format-based power measurements
and modulation analysis for several
popular cellular formats.

. W-CDMA (Option BAF)
for uplink and downlink

. HSDPA and HSUPA
(Option 210) as an
enhancement to the
W-CDMA option

- 1xEV-DO (Option 204) for
forward and reverse links
including 3GPP2
Rev-A support

Updated
TD-SCDMA (Option 211/212/213)

PSA TD-SCDMA personalities
perform measurements on TD-SCDMA
signals, including new capabilities
for high-speed downlink and uplink
packet access—HSDPA/HSUPA
and 8PSK modulation analysis. View
modulation results, such as composite
EVM and code domain power, as
well as RF power metrics. The
measurements have clear pass/fail
indicators to verify standard
conformance.

5 Agllent N-CDMA with HSDPA/HSUPA | Meas Setup
|
HS  Ch Freq 1.00000 GHz Completed Src:Input SV“CDTP&EPC&

Code Domain 36PP

Slot Format,
Code Domain Power Auto

Scramble
Code

tutll et —@
N TP DPCH/E-DPCH
Config (Beta)

3 (no DPDCH)

Symbol
Boundary»
Auto

Capture Intvl,
1 frams

More
2of 3

W-CDMA/HSDPA/HSUPA modulation analysis

- GSM with EDGE

(Option 202) for including Ta Iearn
EDGE EVM, PvT, PFER,
and ORFS more, read...
. ¢cdma2000® (Option B78) Measurement Personality
for forward and reverse links Technical Overviews,

a complete list is available

- 1xEV-DV (Option 214) as oM ED 2

an enhancement to the
cdma2000 option
- cdmaOne (Option BAC)

. NADC/PDC (Option BAE)

The 89601X VXA vector signal analysis application, built-
in to the N9030A PXA, provides flexible digital modula-
tion analysis tool, while using the instrument’s front
panel buttons



Truly User Friendly

The PSA Series has a simple and
intuitive user interface. The display is
large and bright with effective use of
colors. Front panel hard keys perform
frequently used functions and provide
access to menus. Soft keys on the
display are organized for quick and
easy navigation. One-button setups
are provided for many measurements.

Built-in, on-screen help makes it very
easy to look up information for front
panel soft keys and hard keys, includ-
ing their equivalent remote SCPI
commands. Help is available for the
base instrument and Power Suite
operations, as well as phase noise,
noise figure, and TD-SCDMA
measurement personalities.

Real-time clock for
time-stamping of data
files and printouts

Trace operations allow users to do
post-measurement processing among
displayed traces, including trace
exchange, copying, addition, subtraction,
mean, and trace normalization.

Expand measured results to full screen
on the bright, high resolution,
wide viewing angle, 17-cm color display

Agilent

1 INPUT

E4448A 3 Hz-50.0 GHz
PSA Serigs Spectrum Analyzer

ESC

Q INPUT

EXT
TRIGGER
INPUT

Q)

Help

Ref -5.916 dBm

i Aglent 16:41:53 May 3, 2004

#Atten 24 dB

Center 1.060 08 GHz
#Rea RU 30 kH>

URBK 300 kH>

Span 23.84 MHz
Sween 77.32 ms

4 Return

b

Built-in on screen help

Workstation processor

Automatic background alignment
for exceptional accuracy



Frequency reference input (1 to 30 MHz) ~ 321.4 MHz IF output®

High speed data throughput
(USB 2.0, device side only Option 111, standard)

70 MHz IF output (Option H70 or HY7)*

21.4 MHz IF output (Option HYX)"

GPIB to communicate with SCPI

* 321.4 MHz and 70 MHz IF output are not available

Noise source control 10 baseT LAN for control and upgrades for E4447A; 21.4 MHz IF output (Option HYX) is
output for noise available for all PSA models.

figure measurements Parallel printer port for connection to standard PC printers

(Option 219) and quick printouts of measurement results

VGA output to connect to a video monitor or projector

AN CONTROL IS, &N SYSTEM S

FREQUENCY
Channel

Shift easily between
measurement personalities

Access flexibility
features under one menu

AMPLITUDE
Y Scale

Comprehensive

MEASURE !
marker functions

— MEASURE ————— ——— MARKFR —————

Easy access to and control of
one-button measurements

’ \ and setups

IF INPUT

©—
1st LO OUT j

External mixing (Option AYZ)

Precision type-N with
selectable DC coupling for
measurements from 3 Hz
(2.4 mm connector on
E4447A, E4446A, and

E4448A)

Floppy disk drive
(screen capture in .gif, frequency
and amplitude pairs in .csv)

14



A Spectrum Analyzer with a Digital Brain

Agilent PSA Series block diagram

2 dB step attenuator
0to 70 dB

All-digital auto-ranging IF

The PSA Series has an all-digital IF
section with auto-ranging capability.
After the input signal is downconverted,
it is immediately digitized, and all
processing is performed digitally. This
architecture offers:

- Variable RBW filters in
10% steps

- Exact and predictable
resolution bandwidths

- Zero uncertainty in
reference level and display
scale switching

- Improved filter shape factor
- Faster sweep speeds

- Increased display resolution
« FFT capability

« Multiple detector modes

160 narrow step resolution bandwidths

Optional 30 dB gain preamplifier 500 kHz to 3 GHz
or 27 dB gain from 10 MHz to 50 GHz

Digital detector suite

With auto-ranging, the analyzer
adjusts the input signal in real time
during the sweep so that the full
range of the digitizer is utilized.
Thus, at every point in the sweep,
the signal is being measured with
the full resolution and dynamic range
of the ADC.

- Signals are measured
accurately everywhere on
the display

- Accuracy and linearity do
not degrade when measuring
small signals in the presence
of large signals

- The dynamic range of the
instrument is not limited by
the dynamic range of the
digitizer

/30 megasamples/s (optional 200 megasamples/s) 14-bit analog digital converter (ADC)

High-resolution display

To learn
more, read...

Measurement Innovations
and Benefits
Product Note
5980-3082EN



Modern Connectivity

Connect

The PSA Series has a built-in capability
to network with PCs, printers, and
software programs. Standard
connectivity features include:

« IVI-C/IVI-COM
drivers for Agilent VEE

« IntuiLink
software for easy transfer of
measurement results into
Microsoft® Excel and Word

- Floppy disk drive

. GPIB and 10 baseT LAN
for automated control and
remote operation

- 82357B USB/GPIB interface
for direct connection from the
USB port on your PC to the PSA

- SCPI programmability

- High-speed data throughput
with device-side USB 2.0
interface (Option 111, device-side
only); now shipped standard

. Code compatibility
measurement personality suite
(Option 266) for easily
upgrading your 8566A/B,
8568A/B, or 8560 and
8590 Series spectrum
analyzers to the PSA Series

- Y-axis video output
(Option 124) provides
performance similar to
the 8566A/B, 8568A/B
spectrum analyzer

- Parallel port
for printing

- BenchLink web remote
(Option 230) used to control
analyzer functions, record and
evaluate data, and view signals in
real time, remotely anywhere in
the world over the Web

Example application developed in MATLAB
software to visualize a W-CDMA signal

The N9030A PXA offers even more
powerful connectivity. When used in
a system, the PXA can be remotely
controlled through GPIB, LAN/LXI,
USB 2.0, or Windows desktop con-
nectivity. With open Windows XP
Pro and GPIB controller capacity, the
PXA can even replace your current
PC in the system rack. In addition,
the USB port adds versatility by pro-
viding both device-side and master
functionality.

The N9061A remote language com-
patibility application is included in
every PXA, allowing seamless
migration from the HP 8566/68 and
HP/Agilent 856xE/EC legacy spec-
trum analyzers to the PXA.

The PXA Option N9030A-YAV is the
equivalent to Option 124 in the PSA,
offering Y-axis video output to emu-
late the 8566/68 features.

- MATLAB® driver support
MATLAB, the well known software
environment and programming
language, enables you to configure,
control, and acquire data from
Agilent PSA Series spectrum
analyzers; once data is in
MATLAB, you can analyze and
visualize it using interactive tools
and command-line functions for
data analysis tasks such as signal
processing, statistical analysis,
digital filtering, curve fitting, and
nonlinear optimization; order
MATLAB software directly from
Agilent at
www.agilent.com/find/N6171A

Agilent’s 10 Libraries Suite ships

with the PSA Series to help you quickly
establish an error-free connection
between your PC and instruments —
regardless of the vendor. It provides
robust instrument control and works with
the software development environment
you choose.



Connecting to the Industry's Leading VSA Software

Agslont S9600 Vectos Signal Anslpzer

Advanced modulation analysis o e i L I MMGEP
with Agilent 89600 Series vector
signal analysis software

For engineers working with today’s
emerging broadband communication
systems, the PC-based Agilent 89600
Series vector signal analysis (VSA)
software and the PSA together provide
an indispensable tool for basic
research and product development.

Evaluate modulated signals, digital
and analog, with 40 or 80 MHz of
analysis bandwidth and up to 78 dB of
dynamic range (with Option 140 or 122).
The 89600 Series vector signal analysis
software teams advanced demodulation
algorithms with highly flexible scalar
and vector analysis tools to help you Agilent 89600 Series vector signal analysis software
develop, troubleshoot and verify the

physical layer performance of your

radio system. Choose from options to

analyze general purpose and standards-

based modulation formats such as

3G, LTE, HSPA+, WiMAX, WLAN,

RFID, and more.

See www.agilent.com/find/89600
for more information.

Agilent’s 89600 Series vector signal analysis software
resides in the N9030A PXA instrument, which has
Widows-based operating system, eliminating the require-
ment of an external PC to run the software, providing the
industry’s most flexible digital modulation analysis.



Confidence Brings Reward

PSA series specifications

Every PSA Series spectrum analyzer
is thoroughly tested and guaranteed to
meet the specifications given in the
PSA Spectrum Analyzers Specifications
Guide and other product literature.
With reliable performance, error budgets
for measurement uncertainty can be

reduced resulting in increased yields,

improved device specification settings,
and reduction in test setup costs.

Typical performance

Because 80% of PSA Series analyzers
typically perform significantly better
than the guaranteed specifications,
we supply a “typical” value for the
more commonly used specifications.
Use this typical data when comparing
products, or when the application
pushes the limit on a given
specification.

Performance verification

and instrument calibration

All functions and specifications of
each PSA are fully calibrated and
certified in the Agilent factory. The
recommended calibration cycle for
the PSA is two years, and Agilent
calibration services are available
worldwide to support this product.
Furthermore, Agilent can provide
ANSI Z540 or ISO 17025 conformant
and accredited calibrations upon
request, which provide detailed data
reports and certifications.

To learn
more, read...

ISO 17025 and Accredited
Calibrations Brochure
5988-7953EN



Key Specifications

For more specification details, refer to the PSA Series Data Sheet, 5980-1284E

E4443A/E4445A/EA440A/EA44TA/EAAA6A /EAAA8A

Frequency range 3 Hz to 6.7/13.2/26.5/42.98/44/50 GHz (to 325 GHz with external mixing)

Speed Sweep time, span > 10 Hz 1 ms to 2000 s
Sweep time span = 0 Hz 1 ps to 6000 s
Fast ACP measurement time < 30 ms (0.2 dB standard deviation)
Local measurement update rate > 50 measurements/s
Remote measurement update rate > 45 measurements/s
Resolution Resolution bandwidth range, swept and FFT 1 Hz to 3 MHz (10% steps), 4, 5, 6, 8 MHz
Variable sweep (trace) point range 101 to 8192
Phase noise at 1 GHz
10 kHz offset —116 dBc/Hz (—118 dBc/Hz, typical)
1 MHz offset —145 dBc/Hz (148 dBc/Hz, nominal)
10 MHz offset —155 dBc/Hz (157 dBc/Hz, nominal)
Dynamic Displayed average noise level (DANL)
range 10 MHz to 3 GHz —152 dBm (-153 dBm typical)
3 GHz to 20 GHz —147 dBm (—149 dBm typical)
20 GHz to 26.5 GHz —143 dBm (—145 dBm typical)
26.5 GHz to 44 GHz —129 dBm (-132 dBm typical)
44 GHz to 50 GHz —127 dBm (130 dBm typical)
Preamplifier (DANL), Option 1DS
100 kHz to 10 MHz —158 dBm (162 dBm typical)
10 MHz to 3 GHz —165 dBm (-166 dBm typical)
Preamplifier (DANL), Option 110
10 MHz to 3 GHz —153 dBm (-154 dBm typical)
3 MHz to 26.5 GHz —159 dBm (-161 dBm typical)
26.5 MHz to 50 GHz —136 dBm (—145 dBm typical)
1 dB gain compression, 200 MHzto 3 GHz ~ +3 dBm (+7 dBm nominal)
Input attenuator range 0 to 70 dB in 2 dB steps
TOI, 1.7 GHz to 3.0 GHz +17 dBm (+19 dBm typical)
ACPR, W-CDMA (5 MHz offset)
Dynamic range —74.5 dB typical
With noise correction —-81 dB typical
Accuracy Absolute amplitude accuracy +(0.24 dB + frequency response)
[£(0.06 dB + frequency response) typical]
Frequency response, 3 Hz to 3 GHz +0.38 dB (+0.11 dB typical)
Frequency accuracy (1 GHz) +100 Hz
ACPR, W-CDMA accuracy (5 MHz offset)
Mobile station +0.12 dB
Base station +0.22 dB
Analysis With Option 140 40 MHz
bandwidth' (E4443A/45A/40A/46A/48A)
With Option 122 80 MHz
(E4443A/45A/40A/46A/48A)
With Option B7J 10 MHz

(Option E444xA-B7J)
321.4 MHz IF output®
—1 dB bandwidth
With Option 123:
-3 dB bandwidth

20 to 30 MHz nominal
200 MHz nominal
30 to 60 MHz nominal

Phase noise (dBc/Hz)
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can be digitized for further analysis or processing in the time, frequency, or modulation domain.
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Analysis bandwidth is the instantaneous bandwidth available around a center frequency over which the input signal

7

L7 4}

N

1000 10000 100000
Frequency offset (Hz)

1000000

PSA Series phase noise performance plot
(1 GHz center frequency)

To learn
more, read...

PSA Series
Data Sheet
5980-1284E

321.4 MHz IF output is not available on E4447A; 21.4 MHz IF output with 10 MHz nominal bandwidth is available as option HYX for all PSA models.
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Service and Support

The performance and flexibility of the
PSA Series spectrum analyzer is only
a small part of what is available from
Agilent. In a constantly changing
environment, Agilent’s ability to
understand your business needs and
quickly provide the latest end-to-end
service and support solutions gives
the certainty and confidence neces-
sary to accelerate the development
and deployment of winning
technologies.

Support solutions

Use Agilent’s support solutions to
get more from the PSA, as well as
other test equipment, by increasing
productivity and maximizing up-time.
Our programs are designed with
flexibility and can be tailored to meet
your needs, including costs and
response times.

Repair services — ensure that the
instrument is up and running as
quickly as possible. The PSA comes
with a one-year return-to-Agilent
warranty. Extended warranty and
technical support options are
available at the time of purchase.

Agilent Calibration services — are
available worldwide to insure PSA
measurement confidence to its
original factory shipped condition.
Choose from return-to-Agilent or
on-site calibration services. Upfront
calibration plans available at the time
of purchase provide the best value.

Volume On-site Calibration (VOSCAL)
service — minimizes instrument
downtime and associated costs by
delivering quality calibration on-site
without interfering with output
schedules. VOSCAL is a fully operational,
high-quality mobile calibration labora-
tory complete with high-specification
systems and automation.
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System up-time services — provide
Agilent’s global resources and exper-
tise to help prevent system failures
and develop solutions to problems
fast. Qur system up-time teams

are comprised of our best service
specialists to keep systems up and
running.

Equipment management services —
assist in managing test and
measurement assets. Agilent’s
global equipment management
solution helps maximize the
utilization and reduce the ownership
cost of test equipment.

For more information on Agilent
support solutions visit:
www.agilent.com/find/tm_services



Service and Support (Continued)

Knowledge services

Our goal at Agilent is to provide the
key resources that will help you build
the comprehensive solutions to stay
competitive. Agilent’s knowledge
services are the best in the business
and encompass a wide range of
solutions designed with your goals
in mind.

Technical consulting — provides
the required technical expertise to
complete and implement specific
test strategies.

Process consulting — helps to
integrate new R&D or manufacturing
test processes and technology into
your current environment.

Enterprise business consulting —
provides business-planning services

focused on enterprise-wide test issues.

Training and education — gives
access to our depth of product
expertise and helps keep you
abreast of emerging technologies.
Encompassing technology training,
product training, measurement
fundamentals and applications
training, our classes can be delivered
on-site or at an Agilent Training Center.

For more information on Agilent

education and training visit:
www.agilent.com/find/education
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PSA Series Ordering Information
For further information, refer to PSA Series Configuration Guide, 5989-2773EN

PSA Series spectrum analyzer
E4443A 3 Hz to 6.7 GHz
E4445A 3 Hz to 13.2 GHz
E4440A 3 Hz to 26.5 GHz
E4447A 3 Hz to 42.98 GHz
E4446A 3 Hz to 44 GHz
E4448A 3 Hz to 50 GHz

Options

To add options to a product,

use the following ordering scheme:

Model E444xA (x =0, 3,5, 6, 7 or 8)
Example options  E4440A-B7J, E4448A-1DS

Warranty & Service
Standard warranty is one year.

Measurement Personalities

R-51B-001-3C 1-year return-to-
Agilent warranty
extended to 3 years

Calibration

R-50C-011-3 Inclusive calibration
plan, 3 year coverage

R-50C-013-3 Inclusive calibration
plan and cal data,

3 year coverage

E444xA-0BW Service manual

E444xA-UK6 Commercial
calibration certificate
with test data

E444xA-ABJ Factory ANSI 2540
standard-compliant
calibration

E444xA-1A7 Factory ISO 17025
standard-compliant
calibration

R-52A Calibration software
and licensing (ordered
with PSA)

N7810A PSA Series calibration

application software
(stand-alone order)

1. Options not available in all countries

E444xA-226 Phase noise

E444xA-219 Noise figure Requires Option IDS or 110
to meet specifications

E444xA-241 Flexible digital modulation analysis

E444xA-BAF W-CDMA Requires B7J

E444xA-210 HSDPA/HSUPA (for W-CDMA) Requires B7J and BAF

E444xA-202 GSM w/ EDGE Requires B7J

E444xA-B78 c¢dma2000 Requires B7J

E444xA-214 1xEV-DV Requires B7J and B78

E444xA-204 1xEV-DO Requires B7J

E444xA-BAC cdmaOne Requires B7J

E444xA-BAE NADC, PCD Requires B7J

E444xA-217 WLAN Requires 122 or 140

E444xA-211 TD-SCDMA power measurement

E444xA-212 TD-SCDMA modulation Requires B7J

E444xA-213 HSPA for TD-SCDMA Requires Option 212

E444xA-215 External source control

E444xA-266 Programming code compatibility suite

E444xA-233 Built-in measuring receiver personality

E444xA-239 N9039A RF preselector control

Hardware

E444xA-1DS RF internal preamplifier (100 kHz to 3 GHz) Excludes 110

E444xA-110 RF/uW internal preamplifier (10 MHz Excludes 1DS

to upper frequency limit of the PSA)

E444xA-B7J Digital demodulation hardware

E444xA-122 80 MHz bandwidth digitizer E4440A/43A/45A/46A/48A,
excludes 140, 107, H70

E444xA-140 40 MHz bandwidth digitizer E4440A/43A/45A/46A/48A,
excludes 122, 107, H70

E444xA-123 Switchable MW preselector bypass Excludes AYZ

E444xA-124 Y-axis video output

E444xA-AYZ External mixing E4440A/4TA/46A/48A
only, excludes 123

E444xA-107 Audio input 100 kQ Requires 233 to operate;
excludes 122, 140

E444xA-111 USB device side 170 interface Now shipped standard

E444xA-115 512 MB user memory Excludes 117, Shipped standard
in all PSA instruments with
serial number prefix > MY4615
unless 117 is installed

E4440A-BAB Replaces type-N input connector

with APC 3.5 connector

E444xA-H70 70 MHz IF output Excludes 122, 140. Not
available for E4447A

E444xA-HYX 21.4 MHz IF output Available for all PSA models

PC Software

E444xA-230 BenchLink Web Remote Control Software

E444xA-235 Wide BW digitizer external Requires 122 or 140

calibration wizard

E4443A/45A/40A/46A/48A

Accessories

E444xA-1CM
E444xA-1CN
E444xA-1CP
E444xA-1CR
E444xA-015
E444xA-045
E444xA-0B1

Rack mount kit

Front handle kit

Rack mount with handles
Rack slide kit

6 GHz return loss measurement accessory kit

Millimeter wave accessory kit
Extra manual set including CD ROM
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Product Literature

Publication Title Publication Type Publication
Number

PSA Series

Selecting the Right Signal Analyzer for Your Needs Selection Guide 5968-3413E

PSA Series Brochure 5980-1283E

PSA Series Data Sheet 5980-1284E

PSA Series Configuration Guide 5989-2773EN

Self-Guided Demonstration for Spectrum Analysis

Product Note

5988-0735EN

PXA Series

N9030A PXA Brochure

Brochure

5990-3951EN

N9030A PXA Data Sheet

Data Sheet

5990-3952EN

N9030A PXA Configuration Guide

Configuration Guide

5990-3953EN

PSA Wide bandwidth and vector signal analysis

40/80 MHz Bandwidth Digitizer

Technical Overview

5989-1115EN

Using Extended Calibration Software for Wide Bandwidth Measurements, PSA Option 122 & 89600 VSA

Application Note 1443

5988-7814EN

PSA Series Spectrum Analyzer Performance Guide Using 89601A Vector Signal Analysis Software

Product Note

5988-5015EN

PSA Measurement personalities and applications

Phase Noise Measurement Personality

Technical Overview

5988-3698EN

Noise Figure Measurement Personality

Technical Overview

5988-7884EN

External Source Measurement Personality

Technical Overview

5989-2240EN

Flexible Modulation Analysis Measurement Personality

Technical Overview

5989-1119EN

W-CDMA and HSDPA/HSUPA Measurement Personalities

Technical Overview

5988-2388EN

GSM with EDGE Measurement Personality

Technical Overview

5988-2389EN

¢dma2000 and 1xEV-DV Measurement Personalities

Technical Overview

5988-3694EN

1XEV-DO Measurement Personality

Technical Overview

5988-4828EN

WLAN Measurement Personality

Technical Overview

5989-2781EN

TD-SCDMA Measurement Personality

Technical Overview

5989-0056EN

Built-in Measuring Receiver Personality / Agilent N5531S Measuring Receiver

Technical Overview

5989-4795EN

IntuiLink Software

Data Sheet

5980-3115EN

Programming Code Compatibility Suite

Technical Overview

5989-1111EN

EMI Measurement Receiver

Product Overview

5989-6807EN

PSA Hardware options

PSA Series Spectrum Analyzers Video Output (Option 124)

Technical Overview

5989-1118EN

PSA Series Spectrum Analyzers, Option H70,70 MHz IF Output

Product Overview

5988-5261EN

Spectrum analyzer fundamentals

Optimizing Dynamic Range for Distortion Measurements

Product Note

5980-3079EN

PSA Series Amplitude Accuracy

Product Note

5980-3080EN

PSA Series Swept and FFT Analysis

Product Note

5980-3081EN

PSA Series Measurement Innovations and Benefits

Product Note

5980-3082EN

Spectrum Analysis Basics

Application Note 150

5952-0292

Vector Signal Analysis Basics

Application Note 150-15

5989-1121EN

8 Hints for Millimeter Wave Spectrum Measurements

Application Note

5988-5680EN

Spectrum Analyzer Measurements to 325 GHz with the Use of External Mixers

Application Note 1453

5988-9414EN

EMI

Application Note 150-10

5968-3661E
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Agilent Email Updates

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

c¢dma2000 is a registered certification mark of
the Telecommunications Industry Association.
Used under license.

Bluetooth and the Bluetooth logos are trademarks
owned by Bluetooth SIG, Inc.,U.S.A.and licensed
to Agilent Technologies, Inc.

Microsoft and Windows are U.S. registered
trademarks of Microsoft Corporation.

Pentium is a U.S. registered trademark of
Intel Corporation.

MATLAB is a U.S. registered trademark of
The Math Works, Inc.

Remove all doubt

Our repair and calibration services
will get your equipment back to
you, performing like new, when
promised. 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 main-
tenance of this product, please
contact your Agilent office.

Agilent offers a wide range of additional
expert test and measurement 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

Agilent Technologies

www.agilent.com
www.agilent.com/find/PSA

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 8008100189
Hong Kong 800 938 693
India 1800112929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 1800 375 8100
Taiwan 0800 047 866
Thailand 1800 226 008
Europe & Middle East
Austria 01 36027 71571
Belgium 32 (0) 24049340
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 3902 92 60 8484
Netherlands 31 (0) 20 547 2111
Spain 34 (91) 631 3300
Sweden 0200-88 22 55
Switzerland 0800 80 53 53

United Kingdom

44 (0) 118 9276201

Other European Countries:
www.agilent.com/find/contactus
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