Agilent
N4010A Option H01 Wireless LAN
802.11b/g Tx/Rx Custom Option
for the GS-8300 N4993A and N4994A
Technical Overview

Significantly reduce
your cost of test
without sacrificing
performance
• fully calibrated vector signal
generator and wide bandwidth
signal analyzer integrated in one
test component
• flexible architecture to test
802.11b/g wireless LAN formats
and Bluetooth™
• traceable measurement results
from R&D to production
environments

Reduce your cost of test…
As an integral test component in the Agilent GS-8300
WLAN (wireless local area network) functional test
system, Agilent N4010A with Option H01 reduces the
equipment required in WLAN test systems. The N4010A
replaces spectrum analyzers, power meters, power
sensors, the golden radio, and other test system
components. The N4010A is specifically designed to test
the latest in wireless connectivity formats, including
WLAN and Bluetooth1 formats, to meet the needs of
the production engineer. The N4010A with Option H01
integrates a wide bandwidth signal analyzer and vector
signal generator in one test component. The wideband
(22 MHz digitizer) signal analyzer captures complete
WLAN signal bursts to meet demanding WLAN transmitter measurements, such as error vector magnitude
(EVM). The vector signal generator emulates 802.11b/g
signals for receiver measurements.2 With the N4010A's
integrated vector signal generator, the need for a golden
radio is eliminated.

The N4010A with Option H01 is the ideal WLAN system
component for the GS-8300 by providing efficient and
repeatable testing of WLAN modules. Confidently test
your WLAN modules in production with the N4010A.
The same high performance measurements that were
made during the design stages of the WLAN module,
such as transmitter error vector magnitude, are also
made with the N4010A.
The N4010A offers best-in-class RF performance with
±0.5 dB amplitude accuracy in the 2.4 GHz ISM band,
removing the need for power meters and power sensors
that are traditionally used to calibrate WLAN chipset
power levels. In the 2.4 GHz band, signals can be
analyzed with power levels as low as –70 dBm and up to
+23 dBm.

Key specifications at a glance
Frequency

RF power

Absolute
amplitude
accuracy

Source

2.402 to 2.483 GHz

–90 to –15 dBm

±1 dB 3

< 2%4

38 MHz 5

Analyzer

2.381 to 2.519 GHz

–70 to +23 dBm3

±0.5 dB3

< 2%4

22 MHz

Error Vector
Magnitude (EVM)

Maximum
bandwidth

1. Contact your local Agilent representative to learn more about optional Bluetooth test capability with the GS-8300.
2. WLAN signals in the GS-8300 are pre-programmed and loaded into the signal generator to emulate a specific device under test (DUT).
These pre-programmed signals can not be modified.
3. Verified using CW measurements.
4. Nominal, for 802.11g (ODFM) formats.
5. Nominal –3 dB bandwidth.
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…with the flexibility to meet your WLAN and Bluetooth test needs
today and tomorrow…
Integrated RF vector signal generator and
vector signal analyzer
With an integrated vector signal generator and vector
signal analyzer, transmitter and receiver measurements
can be made using a single test component. The N4010A
Option H01 replaces general-purpose test components
including spectrum analyzers, power meters, power sensors, and the golden radio.
The hardware architecture of the N4010A gives it the
flexibility to test current and future WLAN technologies.
With the built-in signal generator used for receiver
measurements, it can be pre-programmed by Agilent to
transmit and emulate any 802.11b or g format in the
2.4 GHz band. The flexibility to emulate WLAN signals
makes it an ideal replacement for the golden radio.
Contact Agilent to learn more about the WLAN chipsets
that the GS-8300 WLAN test system currently supports.

Replacing the golden radio
The N4010A removes the need for a golden radio
the test system. Time previously spent calibrating the
golden radio can now be used for testing WLAN
modules1. Increase the utilization of your test
equipment and reduce your overall cost of test.
Golden radios have been traditionally used in manufacturing for cost effective data quality measurements. In
golden radio based systems the golden radio is used to
receive data packets from the DUT and then compare
the transmitted packets with the received packets to calculate a packet error rate for the DUT. In R&D EVM is a
commonly used metric for data quality measurements.
EVM is a direct measure of the modulation quality of
the transmitter. Measuring EVM requires a wideband
digitizer, which has been cost prohibitive for manufacturing environments.
The N4010A, with its wide bandwidth digitizer, costeffectively performs transmitter EVM measurements to
ensure that the modulation error of the DUT meets the
IEEE WLAN performance requirements. IEEE 802.11g
transmitter constellation error tests, 17.3.9.6 and
17.3.9.7, and IEEE 802.11b transmitter modulation
accuracy test, 18.4.7.8, can be measured quickly and
accurately with the N4010A. The N4010A allows
manufacturing engineers and technicians to make
accurate and repeatable measurements, with high
confidence that their WLAN modules are meeting the
design requirements. By using EVM to measure
modulation quality of the transmitter you have the
confidence that your transmitter meets the IEEE 802.11
performance requirements.

1. Calibration is still required for other system components. Golden radio calibration is not required in this case.
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…with an integrated test solution
Evolve your test systems to the next generation
in wireless LAN test
The majority of current WLAN production test systems
consist of general-purpose test equipment (as shown
below) and a golden radio.

System controller
industrial PC

LAN
GPIB

Golden
radio
Switch
driver
Power
meter

Switched
attenuator

RF switches
and
combiners

DUT

PCI

DUT controller
industrial PC

RF isolated fixture enclosure

Spectrum analyzer

DC power
supply

With the Agilent GS-8300 WLAN test system using the
N4010A to test WLAN modules, the general-purpose test
equipment (spectrum analyzers and power meters) plus,
RF switches, combiners, and the golden radio can be
replaced with the N4010A as illustrated below.
System controller industrial PC
Wireless Test Manager
software

PCI

IQ data

WLAN measurement
engine software

WLAN measurement engine software
DUT

N4010A wireless connectivity test set

Instrument control bus
(LAN/USB)
4

RF isolated fixture enclosure

DC power
supply

An external PC is required to capture and
analyze data from the N4010A. The N4010A's
WLAN measurement software is based
on Agilent's industry-leading 89600 VSA
software. GS-8300 Wireless Test Manager
software integrates the 89600 VSA software
into an automated test solution.

Features and Benefits
Feature

Benefit

Cost of test
Calibrated signal analyzer and signal source

Remove the golden radio from the test system and reduce calibration
time spent on the golden radio

Integrated test set

Decrease system complexity with analyzer, source, RF switching, and
cabling inside one test component

Flexibility
Hardware and software flexibility to test multiple
WLAN module types independent of the chipset

Use one test component to cover WLAN test needs today and
tomorrow with no additional instruments required

Extensible – grow with WLAN standards changes
and WLAN evolution

Adapt test lines quickly to test new modules with new chipsets and
have the ability to quickly set-up new production lines

Capable of testing both WLAN and Bluetooth standards

Reduce capital cost of test equipment by using one test component to
perform the test duties for two different wireless formats

Performance
EVM modulation accuracy

Easily correlate transmitter modulation accuracy measurements in
manufacturing with those made in the R&D lab during the design stage
of the module

Excellent RF performance

With ±0.5 dB amplitude accuracy, power meters and power sensors can
be replaced with the N4010A

Ease-of-use
Go/No-go testing

Quickly determine if a module passes or fails parametric transmitter or
receiver tests

Modern I/O connectivity

Select between USB and LAN to integrate with other systems,
networks, or instruments to maximize throughput speeds

Easily integrate with other test instruments

Quickly and efficiently add spectrum analyzers, signal sources, power
meters, or other test equipment to increase test capability
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N4010A Option H01 –
IEEE 802.11b/g measurement
capability
Transmitter measurements1
✔
❑
✔
❑
✔
❑
✔
❑
✔
❑
✔
❑
✔
❑
✔
❑
❑2

Transmit output power (calibration)
Transmit spectrum mask
Transmit center frequency tolerance
RF carrier suppression
Transmit modulation accuracy
Transmit center frequency leakage
Transmit constellation error

N4010A Option H02 –
Bluetooth measurement capability
In addition to testing transmitter and receiver WLAN
tests, the N4010A can be also be equipped with Option
H02 for Bluetooth testing. Tests include output power,
power control, modulation characteristics, initial carrier
frequency tolerance, carrier frequency drift, receiver
sensitivity, maximum input level, and more. With Option
H02, Bluetooth measurements can only be accessed via
remote connection to the N4010A. Options N4010A-H02
and N4010A-101 are identical in functionality and
measurement capability, except that the front panel
interface is not available with Option N4010A-H02. For
more information on Bluetooth testing capabilities see
the Agilent N4010A Wireless Connectivity Test Set
Bluetooth data sheet (literature number 5989-0251EN).

Transmit antenna diversity
Transmit mode current

Receiver measurements1
✔
❑
✔
❑
✔
❑
✔
❑
❑2
❑2

Receiver minimum input level sensitivity
Receiver maximum input level
RSSI (receiver signal strength intensity)
calibration
Receiver antenna diversity
Sleep mode current
Receive mode current

1. N4010A transmitter and receiver parametric testing includes RF physical (PHY) layer measurements.
2. PHY layer measurements, such as “transmit/receive mode current” and “sleep mode current” measurements, are not made by the N4010A.
Other components included in the Agilent GS-8300 make these measurements. See the Agilent GS-8300 Wireless LAN Manufacturing
Functional Test System Data Sheet (literature number 5988-9413EN) for more detail.
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N4010A Option H01 Specifications

Vector signal generator specifications

The test set will meet its warranted performance after
two hours within the stated environmental operating
range, plus 40 minutes after turn on. Unless otherwise
stated, all specifications are valid over a temperature
range of 20 to 30 °C. Supplemental characteristics are
intended to provide additional information useful in
applying the instrument by giving typical (expected), but
not warranted, performance parameters. These characteristics are shown in italics or labeled as “nominal”.

Frequency specifications

Range

–90 to –15 dBm

Vector signal analyzer specifications

Resolution

0.1 dB

Accuracy1
–15 to –90 dBm

±1.0 dB at 25 °C

Frequency specifications
Frequency range

2.37 to 2.53 GHz
(total frequency range)
2.381 to 2.519 GHz
(center frequency range)

Frequency range

2.402 to 2.483 GHz

Frequency reference
Frequency reference
Frequency accuracy

10 MHz
±0.5 ppm

Output power

802.11 modulation specifications
Modulation type

Arbitrary based on downloaded file

Error vector magnitude (EVM)
802.11g (ODFM)
< 2%

Frequency reference
Frequency reference
Frequency accuracy

10 MHz
±0.5 ppm

General specifications

Maximum IF bandwidth

22 MHz

Environmental

Stability (noise sidebands)
Offset
10 kHz
100 kHz

EMC
< –75 dBc/Hz
< –95 dBc/Hz

Amplitude specifications
Power range

–70 to +23 dBm

Maximum safe input level

+25 dBm

Power accuracy

±0.5 dB1

RF input VSWR

< 1.5:1
dB2

Signal-to-Noise ratio

> 44

Trigger ranges
Internal trigger power range
External trigger voltage range
Trigger delay range
Trigger hold off range

60 to +23 dBm
3.3 V (TTL)
–4.5 to +5.2 ms
20 ns to 0.65 ms

802.11 measurement specifications
Residual error vector magnitude (EVM)
802.11g (ODFM)
< 2%

1.
2.

Power requirements
Voltage
Power

Radiated emission is in compliance
with CISPR Pub 11/1990 Group 1
Class A
100 to 240 V, 47 to 63 Hz
150 VA maximum

Size and weight
Dimensions
with handle and bumpers
105 mm (H) x 370 mm (W) x 390 mm (D)
without handle and bumpers 105 mm (H) x 330 mm (W) x 375 mm (D)
Weight
6.82 kg (15.04 lbs)
Inputs/Outputs
Front panel
RF input/output

50 Ω, type-N (f)

Rear panel
AUX RF input/output
75 MHz input/output
Baseband digital
10 MHz REF IN
10 MHz REF OUT
TRIG IN
TRIG OUT
GPIB
LAN
USB

50 Ω, type-N (f)
50 Ω, SMA (f)
15-way, type-D
50 Ω, BNC (f)
50 Ω, BNC (f)
50 Ω, BNC (f)
50 Ω, BNC (f)
IEEE-488
RJ-45, 10/100-T
USB 1.0/2.0

Verified using CW measurements.
0 dBm input, 22 MHz bandwidth.
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Ordering Information
The Agilent N4010A with Option H01 can only be
ordered as part of the Agilent GS-8300 N4993A or
N4994A systems. See GS-8300 Product Overview
(literature number 5989-0225EN) for information on the
GS-8300 N4993A WLAN manufacturing functional test
system and the N4994 WLAN integrated bundle.

Related Literature
Agilent GS-8300 WLAN Manufacturing Functional Test
System, data sheet, literature number 5988-9413EN
Agilent GS-8300 WLAN Manufacturing Functional Test
System, product overview, literature number
5989-0225EN
Agilent N4010A Wireless Connectivity Test Set
Bluetooth, data sheet, literature number 5989-0251EN
RF Testing of Wireless LAN Products, application
note 1380-1, literature number 5988-3762EN
IEEE 802.11 Wireless LAN PHY Layer (RF) Operation
and Measurement, application note 1380-2, literature
number 5988-5411EN
802.11a/g Manufacturing Test Application Note –
A Guide to Getting Started, application note 1380-3,
literature number 5988-6788EN
Making 802.11g Transmitter Measurements, application
note 1380-4, literature number 5988-7813EN
Wireless LAN and Bluetooth Test Products, Systems
and Services, brochure, literature number
5988-4438EN

Agilent Technologies’ Test and Measurement Support, Services, and Assistance
Agilent Technologies aims to maximize the value you receive, while minimizing your
risk and problems. We strive to ensure that you get the test and measurement
capabilities you paid for and obtain the support you need. Our extensive support
resources and services can help you choose the right Agilent products for your
applications and apply them successfully. Every instrument and system we sell has
a global warranty. Support is available for at least five years beyond the production life
of the product. Two concepts underlie Agilent’s overall support policy: “Our Promise”
and “Your Advantage.”
Our Promise
Our Promise means your Agilent test and measurement equipment will meet its
advertised performance and functionality. When you are choosing new equipment, we
will help you with product information, including realistic performance specifications and practical recommendations from experienced test engineers. When
you use Agilent equipment, we can verify that it works properly, help with
product operation, and provide basic measurement assistance for the use
of specified capabilities, at no extra cost upon request. Many self-help tools are
available.
Your Advantage
Your Advantage means that Agilent offers a wide range of additional expert test
and measurement services, which you can purchase according to your unique technical and business needs. Solve problems efficiently and gain a competitive edge
by contracting with us for calibration, extra-cost upgrades, out-of-warranty repairs,
and onsite education and training, as well as design, system integration, project
management, and other professional engineering services. Experienced Agilent
engineers and technicians worldwide can help you maximize your productivity,
optimize the return on investment of your Agilent instruments and systems, and
obtain dependable measurement accuracy for the life of those products.

Agilent Email Updates
www.agilent.com/find/emailupdates
Get the latest information on the products and applications you select.
Agilent T&M Software and Connectivity
Agilent’s Test and Measurement software and connectivity products, solutions and
developer network allows you to take time out of connecting your instruments to
your computer with tools based on PC standards, so you can focus on your tasks,
not on your connections. Visit www.agilent.com/find/connectivity for
more information.
By internet, phone, or fax, get assistance with all your test & measurement needs

For more information on the N4010A Option H01 visit

www.agilent.com/find/wlanspecial
For more information on Agilent's complete WLAN
offerings visit

www.agilent.com/find/wlan

Phone or Fax
United States:
(tel) 800 829 4444
(fax) 800 829 4433
Canada:
(tel) 877 894 4414
(fax) 905 282 6495
China:
(tel) 800 810 0189
(fax) 800 820 2816
Japan:
(tel) (81) 426 56 7832
(fax) (81) 426 56 7840

Korea:
(tel) (080) 769 0800
(fax) (080)769 0900
Latin America:
(tel) (305) 269 7500
Taiwan:
(tel) 0800 047 866
(fax) 0800 286 331
Other Asia Pacific Countries:
(tel) (65) 6375 8100
(fax) (65) 6755 0042
Email: tm_ap@agilent.com

Online Assistance:

www.agilent.com/find/assist
Product specifications and descriptions in this document subject to change
without notice.

Bluetooth is a trademark owned by Bluetooth SIG, Inc., U.S.A. and licensed to
Agilent Technologies, Inc.
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