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The hardware and/or software
described in this document are fur-
nished under a license and may be
used or copied only in accordance with
the terms of such license.

Declaration of Conformity

Declarations of Conformity for this
product and for other Keysight prod-
ucts may be downloaded from the
Web. Go to http://www.keysight.com/
go/conformity. You can then search by
product number to find the latest Dec-
laration of Conformity.

U.S. Government Rights

The Software is “commercial computer
software,” as defined by Federal Acqui-
sition Regulation (“FAR”) 2.101. Pursu-
ant to FAR 12.212 and 27.405-3 and
Department of Defense FAR Supple-
ment (“DFARS”) 227.7202, the U.S.
government acquires commercial com-
puter software under the same terms
by which the software is customarily
provided to the public. Accordingly,
Keysight provides the Software to U.S.
government customers under its stan-
dard commercial license, which is
embodied in its End User License
Agreement (EULA), a copy of which can
be found at http://www.keysight.com/
find/sweula. The license set forth in the
EULA represents the exclusive authority
by which the U.S. government may use,
modify, distribute, or disclose the Soft-
ware. The EULA and the license set
forth therein, does not require or per-
mit, among other things, that Keysight:
(1) Furnish technical information
related to commercial computer soft-
ware or commercial computer software
documentation that is not customarily
provided to the public; or (2) Relinquish
to, or otherwise provide, the govern-
ment rights in excess of these rights
customarily provided to the public to
use, modify, reproduce, release, per-
form, display, or disclose commercial
computer software or commercial com-
puter software documentation. No
additional government requirements
beyond those set forth in the EULA
shall apply, except to the extent that
those terms, rights, or licenses are
explicitly required from all providers of
commercial computer software pursu-
ant to the FAR and the DFARS and are
set forth specifically in writing else-
where in the EULA. Keysight shall be
under no obligation to update, revise or
otherwise modify the Software. With
respect to any technical data as
defined by FAR 2.101, pursuant to FAR
12.211 and 27.404.2 and DFARS
227.7102, the U.S. government
acquires no greater than Limited Rights
as defined in FAR 27.401 or DFAR
227.7103-5 (c), as applicable in any
technical data.

Warranty

THE MATERIAL CONTAINED IN THIS
DOCUMENT IS PROVIDED “AS IS,”
AND IS SUBJECT TO BEING
CHANGED, WITHOUT NOTICE, IN
FUTURE EDITIONS. FURTHER, TO THE
MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, KEYSIGHT DIS-
CLAIMS ALL WARRANTIES, EITHER
EXPRESS OR IMPLIED, WITH REGARD
TO THIS MANUAL AND ANY INFORMA-
TION CONTAINED HEREIN, INCLUD-
ING BUT NOT LIMITED TO THE
IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. KEYSIGHT
SHALL NOT BE LIABLE FOR ERRORS
OR FOR INCIDENTAL OR CONSE-
QUENTIAL DAMAGES IN CONNECTION
WITH THE FURNISHING, USE, OR
PERFORMANCE OF THIS DOCUMENT
OR OF ANY INFORMATION CON-
TAINED HEREIN. SHOULD KEYSIGHT
AND THE USER HAVE A SEPARATE
WRITTEN AGREEMENT WITH WAR-
RANTY TERMS COVERING THE MATE-
RIAL IN THIS DOCUMENT THAT
CONFLICT WITH THESE TERMS, THE
WARRANTY TERMS IN THE SEPARATE
AGREEMENT SHALL CONTROL.

Safety Information

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

A WARNING notice denotes a hazard. It
calls attention to an operating proce-
dure, practice, or the like that, if not
correctly performed or adhered to,
could result in personal injury or death.
Do not proceed beyond a WARNING
notice until the indicated conditions are
fully understood and met.
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Environmental Conditions

The U2040 X-Series is designed for indoor use and in an area with low condensation. The
table below shows the general environmental requirements for this instrument.

Environmental condition Requirement

Operating condition
- 0°Cto55°C
[For U2049XA Option TVA, this operating condition is applicable for

both standard atmospheric environment and thermal vacuum
Temperature environment.]

Storage condition
- —40°Cto70°C
— —40 °C to 100 °C (for U2049XA Option TVA)

Operating condition

— Up to 95% RH at 40°C (non-condensing)
Humidity

Storage condition

— Up to 90% RH at 65°C (non-condensing)

Operating condition

- Up to 3000 m (9840 ft)
Altitude
Storage condition

—~ Up to 15420 m (50000 ft)

Regulatory Information

The U2040 X-Series complies with the following Electromagnetic Compatibility (EMC)
compliances:

- |EC 61326-1/EN 61326-1
- Canada: ICES/NMB-001
- Australia/New Zealand: AS/NZS CISPR11
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Regulatory Markings
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The RCM mark is a registered trademark
of the Spectrum Management Agency of
Australia.

This signifies compliance with the
Australian EMC Framework Regulations
under the terms of the Radio
Communications Act of 1992.

This symbol indicates the time period
during which no hazardous or toxic
substance elements are expected to leak
or deteriorate during normal use. Forty
years is the expected useful life of the
product.

This symbol is a South Korean Class A
EMC Declaration. This is a Class A
instrument suitable for professional use
and in electromagnetic environment
outside of the home.

(d3

ICES/NMB-001
ISM GRP 1-A

z

The CE mark is a registered trademark of
the European Community. This CE mark
shows that the product complies with all
the relevant European Legal Directives.
ICES/NMB-001 indicates that this ISM
product complies with the Canadian
ICES-001. Cet appareil ISM est confomre
a lanorme NMB-001 du Canada.

ISM GRP.1 Class A indicates that this is
an Industrial Scientific and Medical
Group 1 Class A product.

This product complies with the WEEE
Directive (2002/96/EC) marking
requirement. This affixed product label
indicates that you must not discard this
electrical/electronic product in domestic
household waste.
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Waste Electrical and Electronic Equipment (WEEE) Directive 2002/
96/EC

This instrument complies with the WEEE Directive (2002/96/EC) marking requirement. This
affixed product label indicates that you must not discard this electrical or electronic
product in domestic household waste.

Product category
With reference to the equipment types in the WEEE directive Annex 1, this instrument is
classified as a “Monitoring and Control Instrument” product.

The affixed product label is as shown below.

Do not dispose in domestic household waste.

To return this unwanted instrument, contact your nearest Keysight Service Center, or visit
http://about.keysight.com/en/companyinfo/environment/takeback.shtml for more
information.

Keysight U2040 X-Series User’s Guide 5



Sales and Technical Support

To contact Keysight for sales and technical support, refer to the support links on the
following Keysight websites:

- www.keysight.com/find/widedynamicsensor
(product-specific information and support, software and documentation updates)

- www.keysight.com/find/assist
(worldwide contact information for repair and service)
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The U2040 X-Series wide dynamic range power sensors consist of four USB models and a
LAN model:

- U20471XA USB wide dynamic range average power sensor (10 MHz to 6 GHz)
- U2042XA USB peak and average power sensor (10 MHz to 6 GHz)

- U2043XA USB wide dynamic range average power sensor (10 MHz to 18 GHz)
- U2044XA USB peak and average power sensor (10 MHz to 18 GHz)

- U2049XA LAN power sensor (10 MHz to 33 GHz, LXI Class C compliant)

The U2040 X-Series is capable of measuring the average and peak power of modulated,
pulsed, and continuous wave (CW) signals in 10 MHz to 33 GHz frequency range and
-70 dBm to 26 dBm power range.

The U2049XA is capable of long distance remote monitoring of up to 100 meters via the
Power over Ethernet (PoE)/LAN connectivity. The PoE connectivity is compliant to the IEEE
3 W, 802.3af or 802.3at Type 1 standard.

The typical LAN port on your PC or Keysight instruments is not able to power up the
U2049XA. The U2049XA must be connected to a PoE port, which supplies the DC power
required to power up the U2049XA and to transfer data.

The U2049XA is provided with two options; Option 100 and Option TVA. Option TVA is a
thermal vacuum option for use within a thermal vacuum (TVAC) chamber.

Ensure that the U2049XA Option 100 is covered with the LAN sensor casing provided to
meet performance specifications during operation. It is strongly recommended not to
remove the sensor casing.

As the U2049XA Option TVA is fully enclosed in metal, it is strongly recommended to mount
it on a cooling plate (with the thermal interface material provided) during operation to
avoid overheating. Refer to “Mount the U2049XA Option TVA” on page 37 for more
information.

Keysight U2040 X-Series User’'s Guide



Getting Started 1

RF input port for Physical secure lock mechanism
RF/microwave signals

USB cable

External trigger ports

USB port

LED indicator

Indicates the U2041/42/43/44XA state.

Refer to “LED Indicator Sequence During Power-Up for the U2041XA/
42XA/43XA/44XA Sensor” on page 40 for more information.

Figure 1-1 U2041/42/43/44XA sensor

Keysight U2040 X-Series User's Guide 15




1 Getting Started

RF input port for
RF/microwave signals

LAN cable

LAN port

LAN reset
switch

Push the switch button
(a straightened paper clip will do
the job) to reset the U2049XA LAN
configuration to a known default
state.

LED indicators
Indicate the U2049XA state.

Refer to “LED Indicator Sequences for
the U2049XA Sensor” on page 41 for
more information.

External trigger ports

Link state LED indicators

Indicate the U2049XA link states:

— Green solid ( m ): Link speed indicator.

Lights up when the operating speed is 100 Mbps.
No indication when the operating speed is 10 Mbps
or during line isolation.

— Amber blinking (m ): Link activity indicator.

Blinks when a valid link activity is detected.

Figure 1-2 U2049XA sensor

16
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Getting Started 1

Theory of Operation
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The U2040 X-Series sensors utilize 4-planer doped-barrier diode-powered sensors in a
4-path microwave circuit that enables fast average power measurements over a wide
dynamic range. The 4-path network splits the input signal into 4 different power ranges for
each of the 4 diodes allowing the 4 diodes to operate in their square-law region. Ensuring
that the diode power sensors operate within the square-law region means the diode power
sensors convert RF power to voltage in a linear manner, regardless of the signal being
measured. A single diode sensor square-law behavior may provide an estimated 40 dB of
fast dynamic range. Following each of the diodes with their own signal conditioning and
analog-to-digital converter allow the digital processing that follows to seamlessly select
the best diode for the signal being measured. This in turn presents a user experience that
matches a single high dynamic range square-law power sensor.

Figure 1-3 U2040 X-Series sensor block diagram

The U2040 X-Series is a universal power sensor that allows you to measure different kinds
of power measurements. Primarily operating as an average power sensor and traditionally
this type of measurement means that an instrument will output a numeric result at some
rate determined by the instrument. In Average mode the sensor enables a chopper
amplifier circuit that allows low level signals to be measured in the presence of low
frequency noise. This chopper circuit operates by modulating the signal prior to
amplification; the modulation takes the form of passing or negating the signal for half-
periods of the chopper signal. Recovering the original signal within the digital processing is
achieved by averaging the “passing” half-period samples together with the negated
“negating” half-period samples, to provide a new answer once for each period of the
chopper. The corresponding "dechopping" is carried out in the digital section to allow
proper correction and measurement of the input signal. The chopper stabilization circuit
essentially removes the offset and low frequency noise contribution of the signal condition
stages from affecting the input signal. In the U2040 X-Series, the chopper concept is
extended to allow the user to set an “aperture” to calculate this averaging. This aperture is
selectable from 20 ps to 200 ms with 100 ns resolution and provides a powerful mechanism
for precisely tuning the instrument to the signal being measured. In addition to allow the

Keysight U2040 X-Series User's Guide 17
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Getting Started

aperture to match a particular epoch of the RF signal, for example setting the aperture
equal to a multiple of modulation frequencies in an AM signal, there is the ability to
precisely trigger the occurrence of each measurement. This allows synchronization
between the device under test and the measurement system.

Sometimes it is necessary to examine the time varying characteristics of the power
envelope. This allows measurements of pulse duration time or pulse period for example.
The U2040 X-Series can change when Normal mode is selected to provide 20 MHz
sampling of the power envelope. Similar to the Average mode, the best diode from the 4
ranges is selected transparently within the digital processing. In contrast to Average mode,
no chopper switching is performed and the signal path is a direct coupled differential
amplifier. The analog signal conditioning allows the load resistor and the low pass filter
characteristics to be adjusted. Changing the load resistor also changes the responsiveness
(V/W) of the diode detector and the video bandwidth. Changing the load capacitance will
affect the bandwidth but not the responsiveness. Used together, these controls reduce the
noise of the measurements for low level signals at the expense of video bandwidth.

A high speed trigger input and trigger output are also present in each U2040 X-Series
sensor to allow proper synchronization between test instruments. Besides that, the
Average and Normal mode do support internal level trigger mode on top of external trigger
mode. This allows flexibility in triggering for different input signals over a wide dynamic
range.

A high speed acquisition and processing engine is also present in the U2040 X-Series
sensor to enable a complex calibration scheme to track the performance of various modes
across frequency, input power and temperature. The robust back end system also allows
the U2040 X-Series sensor to be paired with either conventional USB or LAN based
interface. On top of that, the U2040 X-Series sensor is also designed to be thermal vacuum
compliant (TVAC) by controlling the outgas property of the components being used.

Keysight U2040 X-Series User’'s Guide
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Initial Inspection

When you receive your U2040 X-Series sensor, inspect the shipping container for
damages. If the shipping container or packaging material is damaged, it should be kept
until the contents of the shipment have been checked mechanically and electrically. If
there is any mechanical damage, notify the nearest Keysight Sales and Service Office. Keep
the damaged shipping materials (if any) for inspection by the carrier and a Keysight
representative.

Standard shipped items

Verify that you have received the following items. If anything is missing or damaged, please
contact the nearest Keysight Sales Office.

U2041XA/42XA/43XA/44XA USB power sensor:

U2041XA/42XA/43XA/44XA USB power sensor

f / "ﬁ Certificate of

calibration

USB cable 5 ft (1.5 m), default Trigger cable, BNC male to SMB
cable length female, 50 Q, 1.5 m (Quantity: 2)
Certificate of calibration

Keysight U2040 X-Series User's Guide 19



1 Getting Started

U2049XA LAN power sensor:

LAN sensor casing
(for Option 100)

default cable length
(for Option 100)

Trigger cable, BNC male to SMB
female, 50 Q, 1.5 m (Quantity: 2)
(for Option 100)

Shielded LAN cable 5 ft (1.5 m),

U2049XA LAN power sensor

TVAC sensor bracket (Quantity: 2)
(for Option TVA)

Thermal vacuum (TVAC) LAN cable 5 ft
(1.5 m), default cable length
(for Option TVA)

Thermal vacuum (TVAC) trigger cable,
BNC male to SMB female, 50 Q, 1.5 m
(Quantity: 2) (for Option TVA)

VF fw N

Thermal interface material
(for Option TVA)

Certificate of
calibration

Certificate of calibration

20
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Getting Started 1

Hardware Installation and Configuration

For power measurements of < -60 dBm, it is recommended to turn on the U2040 X-Series
for 1.5 hours (with the U2040 X-Series connected to the device-under-test).

Prior to using the U2040 X-Series, ensure that the following minimum requirements
are met:

- PC with USB and LAN host capability
- Keysight 10 Libraries Suite 17.0 or higher installed
- Keysight BenchVue installed

Connect the U2041XA/42XA/43XA/44 XA sensor

1 Connect the power sensor to the PC. The sensor driver is detected and installed
automatically.

Figure 1-4 Connect the U2041XA/42XA/43XA/44XA sensor to the PC

2 Go to Start > All Programs > 10 Control ( I@ ) to launch Keysight Connection Expert.
Click Start a Scan for connected instruments to auto-locate the sensor as shown in
Figure 1-5.

Keysight U2040 X-Series User’s Guide 21
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Auto-locate a USB instrument in Keysight Connection Expert

3 Click Interactive 10 to verify the sensor is connected.

4 When the sensor is connected, go to Chapter 2, "Using the U2040 X-Series with the
Keysight BenchVue" to launch the BenchVue Power Meter application, or proceed to
operate the sensor via remote programming.

Operating the sensor remotely using SCPI commands

You can send SCPI commands to operate the sensor. Refer to the U2040 X-Series
Programming Guide for details.

Keysight U2040 X-Series User’'s Guide



Getting Started 1
Connect the U2049XA sensor

Connect the U2049XA via any of the following LAN operating modes:
- Dynamic IP (Dynamic Host Configuration Protocol or DHCP)

- Auto IP (Local PC control or isolated (non-site) LAN)

- Static IP (Manual mode)

The default LAN operating mode of the U2049XA is Dynamic IP.

Dynamic IP and Auto IP are enabled on the U2049XA shipped from Keysight. This allows
the U2049XA to automatically obtain an address on the network.

The U2049XA communicates with the DHCP server to obtain the LAN interface
configuration. If the DHCP server is not detected, then either the DHCP server is not
present or it does not allow the U2049XA to obtain an IP address. The U2049XA will then
try to obtain the LAN configuration using AutolP if enabled, otherwise the U2049XA will try
to use the static IP set in the U2049XA. If required, push the LAN reset switch to reset the
U2049XA LAN configuration to a known default state.

The LED indicator will turn red indicating the following error when the DHCP server is not
detected:

-310, "System error;The sensor could not obtain a LAN configuration using DHCP. The
sensor will try to obtain IP address using AutolP if enabled”.

For more information on LAN instrument connectivity, refer to the Keysight 10 Libraries
Suite Connectivity Guide.

Dynamic IP mode
In this mode, the IP address, subnet mask, and default gateway values are obtained from a

DHCP server.

" U2049XA

L 0

|

PoE injector

!

da
LAN network infrastructure - /E\

Figure 1-6 Connect the U2049XA via Dynamic IP
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1 Getting Started

1 Set up the connection as shown in Figure 1-6.

2 Onyour PC, set the LAN settings to the automatic configuration. Go to Start > Control
Panel > Network and Internet > Network and Sharing Center > Local Area Connection >
Properties and set the following properties.

[ Local Area Connection Properties ﬁ

Networking | Sharing

Connect using:

l_-?‘ Broadcom 440 104100 Integrated Controller

This connection uses the following tems:

% Client for Microsaft Networks

g\ﬁrtuale( Bridged Metworking Driver
#2305 Packet Scheduler

gﬁle and Printer Sharing for Microsoft Networks

I Intemet Protocol Ve 4 (TCP/IPvd)
W - Tnk-Layer Topology Discovery Mapper /0 Driver
=& link-Layer Topology Discovery Responder

Description

Transmission Cortraol Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

[ ok |[ Ccancel

]

Figure 1-7

-
Internet Protocol Version 4 (TCP/IPv4) Properties

L2l

General | Alternate Configuration

for the appropriate IP settings.

(@) Obtain an IP address automatically
(7) Use the following IP address:

IF address:
Subnet mask:

Default gatewary:

(@) Obtain DNS server address automatically
() Use the following DNS server addresses:

Freferred DM server:

Aleernate DNS server:

Validate settings upon exit

‘fou can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator

J[ Cancel ]

Set automatic LAN settings on the PC

3 Go to Start > All Programs > 10 Control ( @ ) to launch Keysight Connection Expert.

4 Select Add > LAN instrument.

The Add a LAN device window is displayed.

5 Enter the instrument host name (Figure 1-8) in the Hostname or IP Address field. Every
U2049XA has a default host name in the form of:

K-U2049XA-XXXXX

where “XXXXX” is the last five digits of the instrument serial number.
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Add & LAN device x
Salect from List Enter Address

Gt LAN Addies

Houtnama or IF Address: 141 1B 1E9.6

TCHP Intirdace [ TCPErD -

Set Protocol:

8 netrument (¥-11) Wernate Nama wil
HESED Remore Neme
Sockat Parn Murnibsga

Verify Connection:

o | AKlow "IN Qrudry

Tt Thet VIGA Addregs

View Web Page:

Inscnament Web Smberface. .

O Cancrf

Figure 1-8  Add a LAN instrument in Keysight Connection Expert via host name

6 Select Allow *IDN Query and click Test This VISA Address to verify the U2049XA is
connected. Once verified, click Accept.

7 Alternatively, you can auto-locate the U2049XA as shown in Figure 1-9. Click Rescan to
start searching.
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B eysges Comraction Expert 2019
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Figure 1-9

e 7 0Ox

Dwtniln for Kaysight Technologies 20400

c =z » A @ £ &
Chach (=) Bamees  Pewmcres 10 Mews Command Rescnies -
A " =
Harferminer Ewpuipnt Techrglogss .=t_- LK :
Heosal: LiZ0aFEA
Sarial Mu—ger: MYSE00034E
Firmrmers Version;  A.03.01
Wiel Srfermaiesng  Froduct Fege
Connection SIrings
WiAA Addeess L [Faw -

b & 1o i n F— .w'.ll]

ranabed 1l fressss 8 Unminan

i 1] Ryt B 5 4 Ryl VL & By verse LN |

Auto-locate a LAN instrument in Keysight Connection Expert via Dynamic IP

8 Click Interactive 10 to verify the U2049XA is connected.

9 When the U2049XA is connected, go to Chapter 2, "Using the U2040 X-Series with the
Keysight BenchVue" to launch the BenchVue, or proceed to operate the U2049XA via
remote programming.
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Auto IP mode

Getting Started

Use this procedure if you require local PC control or you are working in a private

(non-site) LAN environment.

PoE injector

o

U2049XA

Figure 1-10  Connect the U2049XA via Auto IP

1 Set up the connection as shown above.

2 Onyour PC, set the LAN settings to the automatic configuration. Go to Start > Control

Panel > Network and Internet > Network and Sharing Center > Local Area Connection >
Properties and set the following properties.

[0 Local Area Connection Properties M

-
Internet Protocel Version 4 (TCP/IPv4) Properties

Networking | Sharing

(2l

Connect using:
l_-?‘ Broadcom 44(0x 10100 Integrated Cortroller

This connection uses the following tems:

9% Client for Microsoft Networks

g\ﬁrtuale( EBridged Networking Driver
SQGS Packet Scheduler

Q File and Printer Sharing for Microsoft Networks

P Intemet Protocol Version 4 (TCP/IPvd)

w2 Tnk-Tayer Topology Discovery Mapper /0 Driver

& link-Layer Topology Discovery Responder

Description

Transmission Contral Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

General | Alternate Configuration

‘fou can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(@) Obtain an IP address automatically
(7) Use the following IP address:
IF address:

Subnet mask:

Default gateway:

(@) Obtain DNS server address automatically
(7) Use the following DNS server addresses:

Freferred DMS server:

Aleernate DN server:

Validate settings upon exit

ok | [ Ccancel

[ OK J [ Cancel

]
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3 Go to Start > All Programs > 10 Control ( I@ ) to launch Keysight Connection Expert.

Click Start a Scan for connected instruments to auto-locate the sensor as shown in
the figure below.

B xeysges Commaction Expert 2019

A=
tnabmmmnts  PXIfANIe Chawsis
Hy Insiruments +m@l T Detnila for Keysight Technalogies U204 |
G ez x A @ @S
Lm‘_?.l.-'\. Waviaht Tegtrokga g::: =] i e P'!LD;T‘-H W0 Mo l.'-r:::fl Penchies W L2
= i Harfoturer Kapuignt Tachralogiss .
eelm— e =
P ALY Firmmeers Vervon:  A.00.01
Wipl Srfarmatein Froduct Fege
W R L) Connection Strings
M [0 TR R [ ey I VIR Adieien i G bbb
: b & rorm b inn aman s Ju-|||1||-'|:.|r|4.:.-.|..
e 1l [ e
4  Click Interactive 10 to verify the U2049XA is connected.
5 When the U2049XA is connected, go to Chapter 2, "Using the U2040 X-Series with the
Keysight BenchVue" to launch the BenchVue, or proceed to operate the U2049XA via
remote programming.
28
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Static IP mode (configuring the LAN manually)

In static IP mode, you must set up the IP address, subnet mask, and default gateway that
are compatible with your network infrastructure (PC configuration).

Using a static IP address is useful if you always want to communicate with the instrument
using the same IP address every time it is turned on.

After configuring LAN settings, you must first power cycle the U2049XA. This enables the
new network settings to become effective.

PoE injector

U2049XA

Figure 1-11  Connect the U2049XA via Static IP
1 Set up the connection as shown above.

2 Onyour PC, set the LAN settings to the automatic configuration. Go to Start > Control
Panel > Network and Internet > Network and Sharing Center > Local Area Connection >
Properties and set the following properties.
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L Lacal Area Connection Proparties ==K r = - Z
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O L g rr— 10 Use the followng IP address:

5 S VirtuualBion Bridged Netwudbirng Driver

bl [ GaS Packet Scheduer

bl JB) e and Printier Shanng for Microsolt Metwarks
A inperret Prfocnl Vession § (TCPABES

[N it rmiet Proineal \erion 4 (TCPAPWS)

-2 Link-Layer Topolugy Discovery Mappes L0 Driver @) Chiain DHS sereer acddress autnmascally

b o Lk -Liryer Topsobigry Dwcovery Resporsder

retell.. Uninsta ‘ Properes )
Diesarnption
Traramission Contrel Protecal intrenet Protecol. The dedaul
wide aea nelwark prolocol thal provides comeascalion
acens dhverss infemonnactad nebwodcs.

i) Use the: following DINS server addresses:

Wik b v e oy il I...
[ o | e J

b - e 'l

3 Go to Start > All Programs > |0 Control ( @ ) to launch Keysight Connection Expert.

Click Start a Scan for connected instruments to auto-locate the sensor as shown in
the figure below.

&l sevwgnt conrectan Eipent 2059 L -
Tnsrisets  FELFANTS Chassis
S im@I T Dwtaity for Maymight Techmologens UT04IXA
= ]
L s c z x» B @ 2 @ & B
LItHIEA, oy T Creil ras [ L i ] T L T R
murn AL 145 ) - .
— L iy ==
L mams -
| Sarial Murmbe MYSSO0JAL
[ —— P e Ve L0301

vash Informasion;  Product Page

S LA e Connection SArings
b TR [ s——1 o= e T~
. - Y- u;l:[ |u-u||| LR 18 6 it |

4 To enable static IP, click Interactive 10 and send the following SCPI commands:
- SYSTem COMMuni cat e: LAN: DHCP[ : STATe] 0 //Turns off Dynamic IP
- SYSTem COMMuni cat e: LAN: Al P[: STATe] O //Turns off Auto IP

- SYSTem COMMuUNIi cat e: LAN: RESTart //Restarts the LAN network for the
above setup to take effect
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NOTE For more information on remote SCPI programming, refer to the U2040 X-Series

Programming Guide.

Alternatively, you can set these configurations using the U2049XA web-based interface
(see “Using the Instrument Web Browser” on page 33).

On the Configuring your U2049XA Power Sensor page, set the DHCP and Auto IP buttons to
OFF. Click Save to save the new settings. Then click Renew LAN Settings for the changes

to take effect.

5 Set the PC IP address and subnet mask. Go to Start > Control Panel > Network and Internet
> Network and Sharing Center > Local Area Connection > Properties and set the following

properties.

[0 Local Area Connection Properties u

Networking | Sharing

Connect using:
l_-?‘ Broadcom 44(0x 10100 Integrated Cortroller

This connection uses the following tems:

9% Client for Microsoft Networks
g‘u“lrtuale( EBridged Networking Driver
4B 005 Packet Scheduler

Q File and Printer Sharing for Microsoft Networks
a P ; /P

rotocol Vers 1.
PN Intemet Protocol Version 4 vd)
w2 Tink-Layer Topology Discovery Mapper /0 Driver
& link-Layer Topology Discovery Responder

Description

Transmission Contral Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

[ ok ][ cance |

-
Internet Protocol Version 4 (TCP/IPvd) Properties

(=)

General

for the appropriate IP settings.

(") Obtain an IP address automatically

Obtain DNS server address automatically
(@) Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

‘fou can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator

IP address: 192 168 . 0 . 1

Subnet mask: 255 ,255 ,255 . O
Default gateway:

[ ok

][ Cancel ]

Figure 1-12  Set manual LAN settings on the PC

U2049XA.

For the new network settings to become effective, you must first power cycle the

- The static IP addresses for the host PC and the U2049XA must be different from the IP
address of the PoE injector to avoid conflict.

Keysight U2040 X-Series User's Guide
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6 Go to Start > All Programs > |0 Control ( @ ) to launch Keysight Connection Expert.
Click Start a Scan for connected instruments to auto-locate the sensor as shown in

Figure 1-13.

B aywght Conrectan Dapert 2019
Insariests FELSANTS Chasads

+aaa[S)em v

By lar s
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| LITEA, syt Techeoragie [reem uznAELA
s P e
Sarinl Mg YRR T
v Col Firmas Vartion: & 0101
el defematas.  Penduct Page
W Ll P | Connectan $irings
—— = — WA Ader fron L et
: b 1o i iz ovn: mem s T
T T

o7 .0x

S i e £ 6 eyt I 8 a  S— ] BLE

Figure 1-13  Auto-locate a LAN instrument in Keysight Connection Expert via Static IP

7 Click Interactive 10 to verify the U2049XA is connected.

Alternatively, you can locate the U2049XA by entering its default static IP address
(192.168.0.10) in the Add a LAN device (Add > LAN instrument) window.

8 When the U2049XA is connected, go to Chapter 2, "Using the U2040 X-Series with the
Keysight BenchVue" to launch the BenchVue, or proceed to operate the U2049XA via

remote programming.
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NOTE To revert to the Dynamic IP mode from the static IP mode, you can either:

- send the following SCPI commands.
- SYSTem COWMunI cat e: LAN: DHCP[ : STATe] 1
- SYSTem COWMuni cat e: LAN: Al P[ : STATe] 1
- SYSTem COMMuni cat e: LAN: RESTar t

- configure and renew the LAN settings via the instrument web browser.

Refer to “Dynamic IP mode” on page 23 for the procedure. You will need to power cycle the
U2049XA for the new network settings to take effect.

Using the Instrument Web Browser

The U2049XA can be programmed using its web-based interface (web browser). The web
browser functions as a virtual front panel which can also be used for:

- interactive 10
- familiarization with instrument capabilities

- determining/changing instrument configuration

1 On the Keysight Connection Expert, click Web Ul to launch the U2049XA web-based

interface.
B xeysges Commaction Expert 2019 o7 - U'l!
Enabrmmmnts  PEISANTe Chaasis
Pt et +m@- T Detailn for Kaysight Technalogies UZ04000A |
SRS c ez x B @ @ D
ﬂa::.:m Tachnnbigi S B gy Plcniicted MY Chesindd | Baieper| | Wt

= . Harssfecuren Kapuignt Tachralogiss . :
| UTDaaNA, Kayuight Tachraslogiel Hose L TL T
R EET AT ! -

Sarisl Mumier)  MYSE00004E
B Firfreies Varsian:  &.04.01

Wk Erformption;  Product Fage
U [l Cannaction Strirgs
o b [P [rE— ] VIAA Adderss: e L deiirwen

b ©[ 1o 41200 i .L.:.| 1...... 183,009 8} i)

NOTE The web-based interface can also be opened directly from a web browser by entering the

U2049XA’s IP address or hostname in the ‘address’ bar of the browser.
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Wi 15 o
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Figure 1-14  U2049XA web-based interface (Welcome page)

2 Click View & Modify Configuration to access the LAN configuration settings.
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TUF K

VTP K Alten Timme

Figure 1-15  View and modify LAN configuration settings

3 Click Modify Configuration to edit the LAN configuration settings.

Current Configuration of U2048XA Power Sensor

4 Enter the default password “keysight”.
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@ Irter Pasvword - Googe - o -

& N GHARLIALTRL 1Y =
Enter Password
PEERNT 3 DY (AT T

LXI

5 On this page, you can configure and renew the LAN settings, as well as power cycle the
U2049XA or reset the LAN settings.

Comlijuring yin UZ040A Powar Ssmace

BT e Ll T

Figure 1-16  Modify and renew LAN configuration settings

NOTE If you have changed the password, resetting the LAN configuration will reset the password

to default as well.

Configuring the LAN remotely using SCPI commands

You can send SCPI commands to automatically or manually configure the LAN settings for
the U2049XA. Refer to the U2040 X-Series Programming Guide for details.
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Mount the U2049XA Option TVA

The U2049XA Option TVA is strongly recommended to be mounted on a cooling plate for
more effective heat dissipation when used in a TVAC chamber.

The cooling plate consists of four mounting threaded holes and the minimum thread height
of each hole is 6 mm.

Mounting dimensions

([
I 53.06 mm
@ ®
@F%©
136.00 l:l E?:Lrj}@] l:| 24,00 mm
o o = ——4 © T&0 O =
el —4
40.00 mm

60.50 mm

Figure 1-17  U2049XA Option TVA mounting dimensions

Keysight U2040 X-Series User's Guide
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Mounting procedure

Clean the surface thoroughly with isopropyl
alcohol and let it dry.

Stick the silver layer onto the surface

Pink layer facing outward

38
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®
Place the sensor
(with brackets) on

the cooling plate.

®

Align the screws to the threaded
holes and tighten the screws.
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LED Indicator Sequence During Power-Up for the U2041XA/42XA/
43XA/L4XA Sensor

Power on Internal zeroing and calibration Ready to use
Power up
Send the SYST: ERR? query to read the HW/OS error Zeroing and calibration error
error message. It is recommended to P
return the U2040 X-Series to Keysight if =~ ™
this condition persists after power cycle.

Other LED indicators

Table 1-1  Other LED indicators

Secure erase, flash formatting, or firmware update in progress.

An error is present in the SCPI error queue including input overload. If the error queue is
cleared (via the * CLS command) or the last error is read from the queue (via the
SYST: ERR? query), the indicator will turn off.

USB activity in progress.
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LED Indicator Sequences for the U2049XA Sensor
During power-up (via PWR LED indicator)

Power on Internal zeroing and calibration Ready to use
Power up p  Off
Send the SYST: ERR? query to read the HW/OS error Zeroing and calibration error
error message. It isrecommendedto
return the U2049XA to Keysight if this
condition persists after power cycle.

For LAN activity (via LAN LED indicator)

Normal operation Device identification

Turn on Identification Indicator

Power up/LAN reset

Turn off Identification Indicator

Perform a LAN reset by power cycling the
U2049XA or via its LAN reset switch. Itis
recommended to return the U2049XA to Keysight
if this condition persists after a LAN reset.

LAN connection error

Other LED indicators

Table 1-2  Other LED indicators

Secure erase, flash formatting, or firmware update in progress.

An error is present in the SCPI error queue including input overload. If the error queue is
cleared (via the * CLS command) or the last error is read from the queue (via the
SYST: ERR? query), the indicator will turn off.
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Firmware Upgrade

To download the latest firmware version for the U2040 X-Series, go to
www.keysight.com/find/pm_firmware. The latest firmware includes the executable file and

help file for installing the Firmware Upgrade Utility application in order to upgrade the
U2040 X-Series.

Keysight U2040 X-Series User’'s Guide



Keysight U2040 X-Series
Wide Dynamic Range Power Sensors

User’s Guide

2 General Operating Information

Using the U2040 X-Series with the Keysight BenchVue 44
Quick start example to perform an average power measurement 45
Quick start example to set up a measurement in the Trace view 49
Quick overview of the BenchVue Power Meter 53
Power meter settings in the Average only mode 56
Power meter settings in the Normal mode 58
Instrument Setup tab 61

Overview of Multiple Power Sensor Operation 63
Single bench operation 63
Multiple bench operation 66

U2040 X-Series Features 67
Broadband coverage for any modulated signal formats 67
List mode/test sequencing 67
Variable aperture size 67
Auto burst detection 68
20-pulse measurements 68
High average count reset 68
Built-in radar and wireless presets 68
Gamma correction 69
S-parameter correction 70
Tilt measurement 71

Exploring the U2049XA Web Interface 72
Launching the web interface 72
Navigation Bar 73

73

This chapter describes the general operating information of the U2040 X-Series.

KEYSIGHT

TECHNOLOGIES



2 General Operating Information

Using the U2040 X-Series with the Keysight BenchVue

The BenchVue Power Meter application provides a virtual operating interface for the U2040
X-Series. This chapter describes the U2040 X-Series functions in the BenchVue Power
Meter application in general.

NOTE For more information on how to configure each U2040 X-Series function or use each
BenchVue Power Meter feature, refer to the Keysight BenchVue Power Meter help

documentation.

Go to Start > All Programs > Keysight > Keysight BenchVue > Keysight BenchVue to launch the
BenchVue Power Meter application.

Instrument panel

Figure 2-1 Launch the Keysight BenchVue

a Double-click the connected sensor ( g ) at the Instrument panel to start
controlling the power sensor.
b If the sensor is found in the Keysight Connection Expert but is not shown in the

BenchVue Instrument panel, select the refresh icon ( ('_,'h ) to refresh the instrument
list.

c Ifthe sensor is not found, select the 10 icon ( ) to launch the Keysight
Connection Expert to verify that the power sensor is connected properly.

When you launch the BenchVue Power Meter application, the Digital Meter is displayed by
default.

Data Manager Library 0 (7

B & O [svota

(7

d Click ( ) to access the BenchVue Power Meter help documentation.
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Quick start example to perform an average power measurement

The following example guides you on how to quickly measure average power via BenchVue.
It is assumed that the U2040 X-Series is already connected to a signal generator.
1 Set up the signal generator as follows:

- Amplitude: 0 dBm

- Frequency: 1 GHz

- Modulation: Disabled

2 Turn on the RF output of the signal generator. Launch the BenchVue Power Meter
application (refer to page 44). By default the power meter mode is already set to
Average only.

3 Perform calibration and zeroing for an accurate measurement result.

Chan Offsst (d) :

Dty Ty |

Averaging Mode : AUTO

Averaging Count, :
Raset Avaraging
Calibration
Zer Ca Cal + Zero

Live Data
Zoero Type : INT EXT

- Measurement 1 T Alert Summary

= Tnpger Setup Clear All

For power measurements below -50 dBm, it is recommended to perform external zeroing
and turn off the RF output for better accuracy and repeatability.

4 Set the frequency of the U2040 X-Series to 1 GHz.

= Channel Satug

oche ANG only

Frequancy (Hz) : . -

rowtre () Min :-71.63
Chan Offaet (d8) :

Duty Cyde( %) :

Averaging Mad : ALTO
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5 You should be able to view the average power measurement results in the Digital Meter
display view.

Digital Mater : L2047A [MYGMIO0005]

Measurement ;1 C

Channel : A 1 GHz

Min :-71.63 Max :-11.48

-11.48dBm

Liver Dk
= Infarmatian Panal
Abart Summany
Clear All Save...

Model No, Sanal No.  Meas, Fagult
a Indicates acquisition of measurements in the Run mode
b Indicates the measurement status

c E Change the title at the top of the display view

Reset the displayed Minimum/Maximum measured values

d Summary of alert limit conditions for the current measurement

6 To monitor the average power over a period of time, create a Datalog display view by

clicking .

Setings  Datalog Settings Digital Meter : U2042XA [M

i (N 2 (S B )

Measurement :

Run All Stop All
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Select one of the available measurements from the list and click Ok.

Measurcmaent Source Selection

Model Ne Sanal Mo Maag I Channal  Meas Typa

U042 MYDODOOODOS 1 fvg
U204 2008
LIZ04THA

LI0 1A

Datalog View - 04300 [ MDDOOO00E]
L] L
A, Mexnwernert: 1, Type: Avg

1144404
=11 44435
-11. 44465
- 1144454
=11 44534
-11.44554
-11.44582
-11. 44613
- 1144642

=11

Linwn Dt
= [énrmation
Plarker Alprt 5 ] d

Marker Kama Traca 1: [x, ¥]

a Data preview bar
b Indicates the channel name, measurement number, measurement type

c Tools palette to provide control for the datalog chart (refer to the BenchVue Power
Meter help documentation for details)

d Summary of marker measurements and alert limit conditions for the current
measurement.
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7 Place a marker (or up to five markers) on the chart by clicking . to obtain the

reading.

Datadog View : LIROA2KA [MYDOO000S]
H L |
A, Measurement: 1, Type: Avg

05:49.93%
Tima (&)

Traca 1: [x, ¥]

1/20/2015 9:70:27.434, -11.78 4
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Quick start example to set up a measurement in the Trace view

The following example guides you on how to set up a basic peak power measurement for
RF pulses via BenchVue.

The default power meter mode is Average only. It will change to the Normal mode when
the Trace view is selected. As the Normal mode provides a lower dynamic range, the
measurable power range will automatically narrow down.

To obtain a wider dynamic range for low power measurements (< —40 dBm), you will need
to set to the Average only mode. If the measurement is in the Trace view, a warning
message will appear as the Trace view is only applicable for the sensor's Normal mode.

It is assumed that the U2040 X-Series is already connected to a signal generator.
1 Set up the signal generator as follows:
- Pulse period: 500 ps
- Pulse width: 100 us
- Amplitude: 5 dBm
- Frequency: 1 GHz
- Pulse: Enabled
2 Turn on the RF output of the signal generator. Launch the BenchVue Power Meter

application (refer to page 44).

3 Create a Trace display view by clicking .

Setings  Datalog Settings Digital Meter : U2042XA [M

[ |

Ly Dt
Cal + Faro

Infarmatn Pane
Zeno Type : INT

Marker  Pulse Analysis AlBIT SUMMary

- For power measurements below -50 dBm, it is recommended to perform external
zeroing and turn off the RF output for better accuracy and repeatability.

- Ensure that modulation is enabled.
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5 Set the frequency of the U2040 X-Series to 1 GHz.

« | Channel Setup

Mode : Normal = Live Data

Frequency (Hz) : 1.000 G Trace View : U2042XA [MYD0000005]

6 You can set the trace scales to configure the pulse on the trace display.

Traca Source

U025 - MYDODOO00S - Trac 1~ SEIRDN

=  Chanrigd Saluh
= Trada Setup

LinstE

M Srait (5] :

¥ Scale (5fdve
¥ Max (divm) :
¥ Scale (defoev) i

= Trigges Setup

Trasce View : L2042 [MYDODO000S]
W i

Perwer (dRm)
30

Measurement gate

Tools Palette

10 s 20 s 30 us ] o o B0 S0 s LN

Live Chata |

You can add markers or configure the trace using the Tools Palette controls. Refer to the
BenchVue Power Meter help documentation for details on each control.
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For more precise control of your gate parameters, you can set up the gates via the
Instrument Setup tab and enter a starting point and length (in seconds) for each of the

four gate controls.

‘\,I Instrmant Setup | [ Display 1

System
Modal No @ UP04TEA Sarial No
= Channel Setup

= Trace Selup

= | aati Sotup

Start (=)

A5

View the power measurement resu
Information Panel.

10 g 0 e

Live Data
Panel
Pulse Anabysis
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You can select additional pulse and gate measurements to display by clicking the
Measurement Selector tab.

Measurement Selector .ﬁ
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Quick overview of the BenchVue Power Meter

For details on each of the BenchVue Power Meter features, refer to the Keysight BenchVue
Power Meter help documentation.

a Access the common measurement settings for the current measurement display
view.

- Click {E¥48N to create a new Digital Meter display view.
to create a new Analog Meter display view.
-- Click to create a new Data Log display view.

-- Click to create a new Trace display view.

-- Click to create a new MultiList display view.

- Click &l to assign a measurement to the selected display view.

-- Click to start or stop all assigned measurements on all

display views simultaneously.

For more information, refer to “Power meter settings in the Average only mode” on
page 56 and “Power meter settings in the Normal mode” on page 58.

Channel : A Avg 50 MHz

Min :-56.15 Max : -55.88

Common measurement
settings

-55.88dBm

Figure 2-2 Common measurement settings pane
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To access the data logger settings, click the Datalog Settings tab. To enable data
logging, you need to stop the measurement acquisition.

Diatalon Settangs

Drakalog Name

M

Datalog Path

won Datalagging Step

Figure 2-3 Datalog settings pane

Export the data log file and view the
recorded data in Excel

Figure 2-4 Export the data log file

b Save or load the instrument state of the current bench application in a proprietary
format with a *.state file extension.

Save the instrument Load the instrument
state state

Figure 2-5  Save/load the instrument state
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c Access advanced settings such as corrections (frequency-dependent offset,
gamma, and S-parameter), alert limits, recorder output, trace/pulse duration
reference levels, input impedance, and trigger output.

For more information, refer to “Instrument Setup tab” on page 61.

‘\‘_ Instrumant Setup [T | o

System
Hodel Mo 1 URMIA  Sorial Ne : & % Frrreaine Rey 1 0012702 Rescuncs 1D USED:;

« Channel Subap = Trigge &
Trigger Mode © Cort Trig
Triggr Scarcs § Inbermad

Trasca Dralda

Pulse Dura
= Gabte Sebup

Lahbr g o ons
P 3 L Cabbrathon + Taro FOO Corraction., i i S-Param Cormection,,

Taro Typs :

Figure 2-6 Instrument setup (advanced settings) pane
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Power meter settings in the Average only mode

Common Average only mode power measurement settings

Add a display view Assign a measurement to

the selected view

Run/stop all measurements

204204 - M D0000005

= Charnme Selup
Mode
Frresques

Aparure (5) &

Chan Offeat (di) :

Dty Tyl
Averagpng Mode AUTD
Averagpng Counl :
Rasat Ayaraging
Calibration
Zerg C Cal + Zarc

2o Typd INT EXT

- Maasurémant m

Linat : Wall
Offsats (dB) =

Ralative :

Operation : Mona
Chan  Galte
Fead1: & =

= | Traggaer Setug

Figure 2-7 Power meter settings in the Average only mode
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Table 2-1 Power meter settings in the Average only mode description

Item Description

Presets -

Channel Setup -

Preset the instrument to its default values or values appropriate for measuring the communications format.

The data stored in the correction (FDO, gamma, and S-parameter) tables, the selected correction table, and the zeroing and
calibration data are not affected by a preset.

Perform a system reset.

Set the channel mode to the Normal or Average Only mode.
Set the measurement frequency.
Set the aperture size.

Set the channel offset which is applied to the measured power prior to any mathematical functions. Refer to “Simplified
Measurement Path” on page 84.

Set the duty cycle.
Set the automatic or manual measurement average mode. The number of readings averaged can range from 1 to 1024.

Increasing the value of the measurement average reduces measurement noise, but increases measurement time. The
measurement average filter can also be reset. Refer to “Typical Averaged Readings” on page 85.

Calibration Auto-calibrate the U2040 X-Series without having to connect it to a power reference, or auto-zero the U2040 X-Series
internally or externally.
Internal zeroing can be performed with or without the RF/microwave signal present, while external zeroing must be performed
without any RF/microwave signal present.

Measurement -

Trigger Setup -

Run/stop the measurement.
Set the logarithmic (dBm) or linear (Watt) measurement unit.

Set the measurement offset factor. The U2040 X-Series corrects every measurement by this factor to compensate for the
gain/loss.

Enable the relative mode, which computes the measurement result relative (as a ratio) to a reference value. When enabled,
the reference value can be set using the <Rel> control. The relative reading is displayed in either dB or %.

Measurement feed operation is not available in the Average only mode.
Set the single, free run, or continuous trigger mode. The free run mode does not allow any trigger setup.
Set the trigger source to an external source in the single or continuous trigger mode.

Set the delay time to be applied between the trigger event and all the gate start times. This allows you to time-shift all the
gates by the same amount with one setting change.

Select the positive or negative slope type to determine if the trigger event is recognized on the rising or falling edge of a
signal respectively.

Set the holdoff time to disable the trigger mechanism after a trigger event occurs.

Set the qualification value.
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Power meter settings in the Normal mode

Common Normal mode power measurement settings Common Normal mode Trace view settings

Add a display view Assign a
measurement

Run/stop all tQ the selected

measurements view

Trace Source

Trace 1 + QN

Mode : Normal
Frequency (Hz) ;

Averagry Mods ; Aweraging ¢
AVRTa cunt Riasat AWraging
Hutsast, Buer ey Avg :
Wickeo BW
Calibratson

Cal + Zerg
INT EXT
- Moasurement 1 m
Uit :
Cfsets

Relaliva

Operation :

Chan  Gali Type

A = 1 = fg
= Trigger Setun

*  Triggar Setup

Figure 2-8 Power meter settings in the Normal mode
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Table 2-2 Power meter settings in the Normal mode description

Item Description

Presets -

Channel Setup -

Preset the instrument to its default values or values appropriate for measuring the communications format.
The data stored in the correction (FDO, gamma, and S-parameter) tables, the selected correction table, and the zeroing and
calibration data are not affected by a preset.

Perform a system reset.

Set the channel mode to the Normal or Average Only mode.
Set the measurement frequency.

Set the channel offset which is applied to the measured power prior to any mathematical functions. Refer to “Simplified
Measurement Path” on page 84.

Set the automatic or manual measurement average mode. The number of readings averaged can range from 1 to 1024.
Increasing the value of the measurement average reduces measurement noise, but increases measurement time. The
measurement average filter can also be reset. Refer to “Typical Averaged Readings” on page 85.

Calibration Auto-calibrate the U2040 X-Series without having to connect it to a power reference, or auto-zero the U2040 X-Series
internally or externally.
Internal zeroing can be performed with or without the RF/microwave signal present, while external zeroing must be performed
without any RF/microwave signal present.

Measurement -

Trigger Setup -

Run/stop the measurement.
Set the logarithmic (dBm) or linear (Watt) measurement unit.

Set the measurement offset factor. The U2040 X-Series corrects every measurement by this factor to compensate for the
gain/loss.

Enable the relative mode, which computes the measurement result relative (as a ratio) to a reference value. When enabled,
the reference value can be set using the <Rel> control. The relative reading is displayed in either dB or %.

Enable the difference or ratio measurement, or disable all operations between feed 1 and feed 2.

Configure the gate and acquired measurement type for the feed.

Set the single, free run, or continuous trigger mode. The free run mode does not allow any trigger setup.
Set the trigger source to an internal or external source.
Enable auto level or manually set the trigger level for the internal trigger source.

Set the delay time to be applied between the trigger event and all the gate start times. This allows you to time-shift all the
gates by the same amount with one setting change.

Select the positive or negative slope type to determine if the trigger event is recognized on the rising or falling edge of a
signal respectively.

Set the holdoff time to disable the trigger mechanism after a trigger event occurs.
Set the hysteresis to help generate a more stable trigger by preventing triggering unless the RF power level achieves the
trigger level and the additional hysteresis value. It can be applied to both rising and falling edge trigger generation.

Hysteresis is only available for the internal trigger source and manual trigger level.

Set the qualification value.
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Table 2-2 Power meter settings in the Normal mode description (continued)

Item Description

(;hannel Setup - Set the video averaging to average repetitions of a triggered signal, with a count of 1 to 256 in multiples of 2". With video
(in the Trace view) averaging, the average of a number of acquisitions is calculated to smooth the displayed trace and reduce apparent noise.
The measurement requires a continuously repeating signal.

- Set the video bandwidth.
The Low, Medium, and High pass band shapes achieved by the video bandwidth settings provide flat filter responses with
very sharp cut-off points by applying digital signal processing techniques to ensure accurate power measurement within
the specified band.

When the video bandwidth is set to Off, it removes all digital signal conditioning. This provides less than 3 dB roll-offl® and
is best suited for capturing an accurate trace, minimizing overshoot, and removing any ringing effects caused by the sharp
cut-off filters used in the Low, Med, and High settings. Refer to “Bandwidth Filter Shapes” on page 87.

Trace Setup Set the trace unit, start time, X-axis scale, Y-axis maximum value, and Y-axis scale.

Trigger Setup

(in the Trace view) Select to enable trace for the single and continuous trigger modes.

[a] When the U2040 X-Series frequency is set to 2300 MHz.
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Instrument Setup tab

This tab provides you an option to configure additional instrument settings for your
measurements as described in Table 2-3.

A, Instrument Setup [ oy 1 [0
Sytem
Modal Mo : UZ0430A  Serial No : MYOO000005  Firmware Rev : X.01.97.00  Resource 10 : USAO::MeZakd:: 0701 :-MYOO000

Priss

= Channal Satup = Maasurament Satup = Trgper Sekumn

Mo : Hormal e e Trigger Meda ! Cont Trig

Chan Al Trigger Sourca | Irvtitsrnad
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Averaging Mode : Relative Enabie Auty
Oparaticn :

Rzl Ay Foed 1
Channel
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Type Avg
= Trace Setump

Urets : Faad 2
> Channel :

* Start {5} :

Galta 2 Ingust Impedance :

Typs : - itput Sefting :
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Fnabla Alart

Upper Limst

Lower Limit (dim) :

+ Gabe Setup

Calibratian Corrections

Fid L Calibratson il & LEFG PO Correschy Gramima Conrmectson. ...

Zero Type EXT

Figure 2-9 Instrument Setup tab
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Table 2-3 Additional Instrument Setup tab settings description

Item Available settings

Trace Setup

Gate Setup

Corrections

Measurement Setup

Trigger Setup

Additional Instruments

Advanced:

— Set the trace reference levels to be used in the calculation of transition durations and occurrences. This allows
transition measurements between non-standard reference levels.

— Set the trace reference level to be used in the calculation of pulse durations. This allows pulse duration measurements
between non-standard reference levels.

Set the gate start time and length.

The gate start time is relative to the trigger event. Positive values set a measurement gate to a maximum time of 1 second
after the trigger. Negative values set a measurement gate to a maximum time of 1 second before the trigger.

Refer to “Measurement Gates” on page 88 for more information.

— Set the frequency-dependent offset (FDO) which compensates for frequency-related changes in the response of your
test system. The BenchVue Power Meter application can store 10 FDO tables with 512 frequency points each.

— Set the gamma and S-parameter corrections. The BenchVue Power Meter application can store 10 gamma/S-parameter

tables with 1024 magnitude-phase pairs each. Refer to “Gamma correction” on page 69 and “S-parameter
correction” on page 70 for details.

Also refer to “Simplified Measurement Path” on page 84 for the above corrections.

Advanced:

Enable alerts to detect when a measurement has crossed over a predefined upper and/or lower limit value. Refer to “Limit
Checking Application Example” on page 89 for more information.

Advanced:
— Set the input impedance for the external TTL trigger to Low (50 €2) or High (100 k).

— Enable the trigger output where a TTL level high is produced at the Trig Out connector when the U2040 X-Series is
triggered.

— Enable the 10 MHz timebase.

View all connected instruments and select any instrument to use on the BenchVue Power Meter application. You can
connect up to 15 instruments per BenchVue Power Meter application.
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Overview of Multiple Power Sensor Operation

This section provides examples on how to operate multiple sensors using the BenchVue
Power Meter application.

Single bench operation
Multiple Digital Meter display views

Select the instruments to use at Instrument Setup > Additional Instruments. Add up to four

Digital Meter display views by clicking [E¥¥8ll and selecting the measurement sources to

display.

Measurement Source Selection

Maodel Mo Serial No Heas 1D Meas Type

[BE=a T

LEHI20A
(Rl ] )

[

Figure 2-10  Multiple Digital Meter display example
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Multilist display view

Select the instruments to use at Instrument Setup > Additional Instruments. Add a Multilist

display view by clicking and selecting the measurement sources to display.

] Display Measurement Source Selection

tional Instrurments Model Mo Serial No Meas [0 Chennel  Mess Type

et All » et Al

HI 40013 1

alif ]
HG 40013
HO1000001 1
HO1000001 1

HOQ1000001 1

Figure 2-11  Multilist display example
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Single Trace display view with multiple traces

Select the instruments to use at Instrument Setup > Additional Instruments. Add a Trace

display view by clicking [{BE8l and selecting the trace sources to display.

Measurement Source Selection

b4

Model No  Serial No Channel Trace 1 Trace? Trsce 3 Trace d4

U2021XA  HOSZ2140013 A
U20EKA M A
Dizconnect

U202EKA

LI2053A U202 1A HO5216 1 A

OS2 LR L

hsconnect

Figure 2-12  Multitrace example
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Multiple bench operation

Set the sensor bench view layout

Dlats Mansge

Corresponds
with respective
sensor number

Chanrud - J

50 MHz Channed - &

T8 Max

-51.14dBm

OuEO C

-54.61dBm

Sensor number

= e

Double-click each connected sensor icon to open its related bench
application window

Figure 2-13  Multiple bench display example
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U2040 X-Series Features

Broadband coverage for any modulated signal formats

The U2040 X-Series measures accurate average or time-gated average power for any
modulated signal including all common wireless signals such as LTE, LTE-Advanced with
100 MHz bandwidth, and WLAN 802.11ac with 80/160 MHz bandwidth.

List mode/test sequencing

List mode is a mode of operation where a predefined sequence of measurement steps can
be programmed into the power sensor and repeatedly executed as many times as required.
This mode is suitable for power and frequency sweeps which normally require changing the
parameters via the appropriate SCPI commands before performing a measurement. The
hardware handshaking communication between the power sensor and the signal source
provides the fastest possible execution time in performing the test sequences.

Trigger and gating parameters control which part of the waveform to be included or
excluded from the measurement. The list mode helps to analyze modulated signals with
regular and time-slotted or frame structure. For example, eight time-slotted GSM bursts,
LTE-FDD and LTE-TDD frames and sub-frames, WCDMA frames and slots, and time-slotted
measurements are supported in this mode. The desired number of slots and their duration
and exclusion intervals can be easily programmed.

Refer to the U2040 X-Series Programming Guide for more information.

Variable aperture size

In average mode and at normal/double/fast measurement speed, the time interval length
used to measure the average power of the signal can be adjusted by setting the aperture
size to between 20 usm and 200 ms. This is useful for CW signals and noise-like modulated
signals such as FDD-LTE and WCDMA by performing measurements over the full frames or
sub-frames.

Decreasing the aperture size will improve the measurement throughput but reduce the
signal-to-noise ratio of the measured signal. However, increasing the aperture size will
improve the signal-to-noise ratio of the measured signal but reduce the measurement
throughput.

[1] Only applicable for 2300 MHz. For <300 MHz, the minimum aperture size is 50 ps. If the existing aperture
size is set to <50 us and the frequency is changed from =300 MHz to <300 MHz, the aperture size will
automatically be changed to 50 ps.
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Table 2-4 Aperture size

Measurement speed Default aperture size Adjustable
Normal 50 ms Yes
Double 25ms Yes
Fast 2ms Yes

Auto burst detection

Auto burst detection helps the measurement setup of the trace or gate positions and sizes,
and triggering parameters on a large variety of complex modulated signals by
synchronizing to the RF bursts. After a successful auto-scaling, the triggering parameters
such as the trigger level, delay, and hold-off are automatically adjusted for optimum
operation. The trace settings are also adjusted to align the RF burst to the center of the
trace display.

20-pulse measurements

The U2040 X-Series can measure up to 20 pulses. The measurement of radar pulse timing
characteristics is greatly simplified and accelerated by performing analysis simultaneously
on up to 20 pulses within a single capture. Individual pulse duration, period, duty cycle and
separation, positive or negative transition duration, and time (relative to the delayed trigger
point) are measured.

High average count reset
When high averaging factors have been set, any rapid adjustments to the amplitude of the
measured signal will be delayed due to the need to allow the averaging filter to fill before a

new measurement can be taken at a stable power level. The U2040 X-Series allows you to
reset the long filter after the final adjustment to the signal’s amplitude has been made.

Built-in radar and wireless presets

The U2040 X-Series provides built-in radar and wireless presets for common signals such
as DME, GSM, EDGE, WCDMA, WLAN, and LTE.
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Gamma correction

S Pi l Pd
= =N

| e

— S Pr U2040 X-Series
DUT -
I
b
g Tpur

Figure 2-14  DUT to U2040 X-Series connection diagram

In a realistic measurement environment, the Device-Under-Test (DUT) impedance or the
reference impedance (Z,) is not equal to the U2040 X-Series impedance. The mismatch in

impedance values causes a portion of the signal voltage to be reflected. This is quantified
by the reflection coefficient, or gamma (I'). A portion of the incident power to the
U2040 X-Series, P;, is reflected back to the DUT as P,. The remaining power, Py, gets

delivered to the U2040 X-Series. A generic DUT will reflect part of P, back to the
U2040 X-Series, and the reflected portion will be superimposed onto P;. The nominal
power, P,, — the power generated after factoring in Z, — may be calculated as follows:

2
P,o = Pi|ll-Tpyurl

Gamma correction compensates for impedance mismatch via two options, which are Single
Point Gamma and Table-based Gamma.

Single Point Gamma

Single Point Gamma correction is used when you have a known and constant frequency, so
a single gamma value can be used for calculation. The value for 'yt may be entered as a

Single Point Gamma which may be applied across all measurement frequencies in the
U2040 X-Series operating range.
Table-based Gamma

Table-based Gamma is used when there are multiple known frequencies, leading to
multiple gamma values. This option supports a list of up to 1024 measurement frequency
values.
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The U2040 X-Series supports up to 10 gamma tables that are retained across reset and
power cycles.

The T’ values for factory calibration frequencies within the U2040 X-Series operating range
are already pre-loaded in the U2040 X-Series. These I'| values are retained across reset
and power cycles.

S-parameter correction

70

ok - Port 1 s Port 2 2040 .S
21 U2040 X-Series
# ? GL 0
2
DUT .
GDUT¢ 0 Sﬂ 822 EL%
- e S12 %

Figure 2-15  Non-ideal 2-port device

A Device-Under-Test (DUT) that has n number of ports has n2 S-parameters. These
S-parameters represent reflected energy which interferes with the power measurements.
These errors are usually caused by additional components such as attenuators, adapters,
or matching pads, which are inserted between the DUT and the U2040 X-Series. Typically,
DUTs are non-ideal, as illustrated in Figure 2-15. When power is transmitted from the DUT,
the U2040 X-Series will reflect a part of its incident wave back to the 2-port device. The
2-port device will reflect this wave back to the U2040 X-Series. The power from the DUT
may therefore be calculated as follows:

(=S Ipyr)(1 =Sy 1)
bpoyr = b, S, =S lpyrlL

The result is the same as if gamma correction was enabled. This feature enables you to
correct for the effect of 2-port devices in your test setup. You may enter the S-parameter
data for the DUT in the .S2P file format (magnitude-phase or dB-phase or real-imaginary).

The U2040 X-Series supports up to 10 S-parameter tables that are retained across reset
and power cycles.
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Tilt measurement

Tilt measurement is used to measure the amount of tilted droop (Ap) of the input signal as
shown below.

Am
0.9A,

Figure 2-16  Tilt measurement graph

Pulse amplitude, Ay

The pulse amplitude quantity is determined by the intersection of a line passing through
the points on the rising edge, where the instantaneous value reaches 10% and 90% of Ay

and a straight line that is the best least-squares fit to the pulse in the pulse-top region.
Trailing edge (last transition) amplitude, At

The trailing edge amplitude quantity is determined by the intersection of a line passing
through the points on the falling edge where the instantaneous value reaches 90% and
10% of A1, and the straight-line segment fitted to the top of the pulse in determining Ay.

Tilt, Ap
Tilt is the difference between A,y and At. It is expressed in percentage of Ay, or in dB.
Ay —

A
M T 100
M

TILT(%) =

A
TILT(dB) = leIoglO(A—M)
.

Keysight U2040 X-Series User's Guide 71



2 General Operating Information

Exploring the U2049XA Web Interface

You can use the U2049XA’s Web Browser Interface for remote access and control of the
instrument via a Web browser, such as Google Chrome, Microsoft Edge and Opera. Using
the Web Interface, you can configure, troubleshoot, and monitor your system remotely. This
section provides an overview of the U2049XA Web Interface.

NOTE This web interface is available for U2049XA X-Series Wide Dynamic Range Power Sensors

only.

Launching the web interface

1 Open your internet browser from your computer.

2 From Tools > Internet Options menu, navigate to Connections (exact navigation
depends on your browser), and then select LAN Settings.

3 From the LAN Settings dialog, select/activate Bypass proxy server for local addresses
(exact terminology depends on your browser).

4 Exit the Options window.
5 Enter the IP address of the U2049XA in the Address field and press Enter.

6 After entering the appropriate IP address, the U2049XA Web Interface’s Welcome
Window should appear.

NOTE The procedure in this section helps you to understand the tasks commonly performed
using the U2049XA Web Interface. For additional help about using the interface, click

Help with the Page tab on the lower-left corner of the Web Interface window.
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Figure 2-17  U2049XA Web Interface’s Welcome Window

Navigation Bar

Welcome Page

Instrument
Control

Browser Web
Control

Wiew & Modify
Configuration

Systemn Status

System
Information

Help with this
page

Welcome page: Displays the detailed information.

Instrument Control: Allows you to control the configuration of sensor setting,
through different HTML input types (such as: buttons/text input/radio buttons and
so on).

Browser Web Control: Displays the SCPI command interface for sending/reading
SCPI commands.

View & Modify Configuration: Displays the instrument configuration information. It
also allows you to modify it.

System Status: Displays the status of the instrument (name, serial number and
status).
System Information: Displays the instrument firmware information.

Help with this Page Displays the Help file

Figure 2-18  Navigation bar
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Displaying the Instrument control page

1 From the Welcome Window, click Instrument Control tab on the left side of the
window.

2 Click Enter Password.
A pop-up window appears, requesting for password.

3 Enter password (default password is “keysight”) and click Submit.
You can view the instrument control panel of the U2049XA sensor.

PV LS EIN | 2062xA Power Sensor e T
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Figure 2-19  Password Panel

4 Using various available HTML buttons/text input/radio buttons, you can control
configuration of sensor settings in the instrument control panel.
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Figure 2-20  Instrument control panel
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Measurement Panel

Measurement panel allows you to configure unit selection, measurement offset and
measurement relative settings.

1 Unit - Sets the power measurement unit for the specified CALCulate block. By default,
it is set to dBm. The corresponding SCPI command is UNIT[1]|2|3|4:POWer W|DBM.

2 Offset - Sets the offset value on the specified CALCulate block. Select Offset (dB)
check box for the offset text box to appear and enter the desired value to set the offset
value. Deselect the check box to disable the offset field. By default, this field is
disabled. The corresponding SCPI command is CALCulate[1]]2]3|4:GAIN[:MAGNitude].

3 Relative - Enable/disables the relative mode. Select Relative check box to apply the
current relative value set by CALCulate:RELative:MAGNitude:AUTO to the measurement
signal. Deselect the
check box so that the measurement signal remains unchanged. By default, this field is
disabled. The corresponding SCPI command is CALCulate[1]|2|3]|4:RELative:STATe
ON|OFF|1]0.

When the sensor is set to NORMAL mode in Channel panel, additional options are
added in the measurement panel that allow you to configure the operation type and
feed of the measurement signal.

Measurement
Measurement :
Unile : ®dem Cwatt
B offsatdp) 0.00

Relative : m

Figure 2-21  Measurement Relative setting

4 Operation - Sets the specified CALCulate block to None, (single channel), Difference or
Ratio measurement. The corresponding SCPI command is CALCulate[1]|2|3|4:MATH
[:EXPRession] "(SENS1)"|"(SENST-SENST)"|"(SENS1/SENST)".

5 Feed 1/Feed 2 - Sets the input measurement mode to be fed into the specified input on
the CALCulate block. Currently, the Channel and Gate options are set by the system
and you cannot to change them in Phase1, the web interface allows you to set the Feed
type to Avg, Peak, Pk-Avg and Min. The corresponding SCPI command is
CALCulate[1]|2|3|4:FEED[1]]2 "POW:PEAK"|"POW:PTAV"|"POW:AVER"|"POW:MIN".
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Measurement

Measurement :

Unit : ®dam O watt

Offset{dE) - 0.00

Relative :

Opeeration ! Mo -

Chan - Galer : Type :

Feed 1! . Aot e

Figure 2-22  Operation and Feed Setting

Channel Panel

In channel panel, you can configure channel mode, channel frequency, aperture time,
channel offset, duty cycle and averaging mode settings.

When the sensor is set to NORMAL mode, you can configure channel mode, channel
frequency, channel offset and averaging mode + averaging count

1

Channel Mode - Sets the measurement mode to normal or average. Select Average or
Normal mode from the drop down. By default, the power sensor is set to Average
mode. The corresponding SCPI command is [:SENSe[1]:]DETector:FUNCtion.

Channel Frequency - Sets the frequency of the signal. Select the desired unit from the
drop down and enter the frequency value. By default, the frequency is set to 50 MHz.
The corresponding SCPI command is [:SENSe[1]:JFREQuency[:CW/|:FIXed]
<numeric_value>.

Chan Offset - Sets the channel offset for U2049XA sensor. Select Chan Offset (dB)
check box for the channel offset text box to appear and enter the desired value to set
the channel set value. Deselect the check box to disable the channel offset value. By
default, this setting is disabled. The corresponding SCPI commands are
[:SENSe[1]:]CORRection:GAIN2[:INPut]:STATe ON|OFF|1]0 and
[:SENSe[1]:]CORRection:GAIN2[:INPut][: MAGNitude] <numeric_value>

Averaging mode - Sets the averaging mode. Select one of the averaging mode options
(AUTO/MANUAL /OFF) from the drop down. By default, the averaging mode is set to
AUTO.

a AUTO - Enables averaging and automatic filter length. The corresponding SCPI
command is [:SENSe[1]:JAVERage:COUNt:AUTO ON|1

b MANUAL - Enables averaging, but disables automatic filter length, therefore the
filter length can be manually set in the averaging count text box. The corresponding
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SCPI command is [:SENSe[1]:]AVERage:COUNt:AUTO OFF| 0 +
[:SENSe[1]:]JAVERage:COUNt <numeric_value>

¢ OFF - Disables averaging. The corresponding SCPI command is
[:SENSe[1]:]JAVERage[:STATe] OFF |0
When the sensor is set to AVERAGE mode, an additional setting is added in the
channel panel that allows you to configure aperture time and duty cycle

Channel

Channel Setup :

Koder -

| Marmal *-":
Frequency : | 50,00 _:MH: -
Chan Offset(dB) : oo ]
Averaging Made : [AUTO ~]

Rursard Averaging

Figure 2-23  Channel Setup -Normal Mode

5 Aperture time - Sets the aperture duration or measurement interval. Select the unit

from the drop down and enter the aperture time value. By default, the aperture is 50ms.

The corresponding SCPI command is [:SENSe[1]:]SWEep:APERture <numeric_value>.

6 Duty cycle - Sets the pulse power measurement value. Select Duty Cycle() check box
for the duty cycle text box to appear and enter the desired value. Deselect the check
box to disable the pulse power measurement value. By default, this field is disabled.
The corresponding SCPI command is [:SENSe[1]:JCORRection:DCYCle|GAIN3:STATe

ON|OFF|1]0 and [:SENSe[1]:]CORRection:DCYCle|GAINS[:INPut][: MAGNitude]
<numeric_value>

Channel

Channel Setup :

Mode : Avarage v |
Fregquency : [50.00 MHz ~
Aperture(s) : [50.00 s~ |
chan Offset(dn) - [10.00

Duty Cyclel) : |
Averaging Mode : AUTO  ~|

Rl Averragging

Figure 2-24  Channel Setup - Average Mode
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Calibration Panel

In calibration panel, the following three buttons can be used to trigger the calibration
subsystem to perform zero calibration and auto calibration on the U2049XA sensors:

1 Zero - Click to execute the auto-zeroing routine on channel A. The corresponding SCP!I
command is CAL:ZERO:AUTO ONCE.

2 Cal - Click to perform auto-calibration on channel A. The corresponding SCP!I
command is CAL:AUTO ONCE.

3 Zero + Cal - Click to perform zero as well as auto calibration
(CALibration[1]:ZERO:AUTO ONCE + CALibration[1]:AUTO ONCE) on Channel A. The
corresponding SCPI command is CAL:ALL.

4 Zero Type — Sets the external or internal zeroing mode. The corresponding SCPI
command is CAL:ZERO:TYPE INT|EXT.

Calibration ‘
Calibration :
Zero Type : T EXT

Figure 2-25  Calibration Panel

System Panel

The System panel allows you to select one of the following options:

1 Presets - This button is still under development in Phase 1. Currently, only DEFAULT
preset option is supported.

2 Reboot - This button reboots the sensor..

3 10 Timeout - Sets the timeout period for the sensor so that it waits before the complete
execution of SCPI read command in case it fails to return the corresponding result.
Currently the limit is set between bs - 60s.

4 Auto Measurement Time — Sets the refresh rate of displaying the reading on Digital
Meter Display Panel.

5 System Connection Status — Shows the status of the web server connection. It shows
“Connected” when the connection is established, else it shows “Disconnected. You may
consider restarting the sensor in case you face any issues with the web server
connection.
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6 Toggle Dark Mode - Toggles between dark mode and bright mode layout for the web

interface. Dark mode displays the background in black color, whereas bright mode
background in white color.

System
System :
10 Timeout : &
Aute Measurement Time : 50 ms
System Connection Status : Connected

Toggle Dark Maode

Figure 2-26  System panel

Prezets and Resal

Prese] Inslrument
Please Select Presel Type :

Category - All »

|
DEFALLT

Presal

Resel Instrumenit

Resel

Figure 2-27  System Panel - Presets and Reset

Digital Meter Display Panel

In Digital Meter Display panel, the following buttons are used to trigger the
measurement: 1) Start 2) Stop 3) Single Measurement and displaying information
on current measurement such as 4) Current Measuring Information: Frequency,
Mode, Feed Type, Meas, Chan 5) Min and Max measurement logged 6) A Clear the

min and max button to clear the minimum and maximum value logged 7) Power
Measurement Value.
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Digital Meter Display : Acquisition Status-@
[ e | mew | g

Wremarey 40 051 Wb [FRe

Msds AVIN has &

Fomd Type - POW ANTR

r [T

-61.6%9 dit -61.69 dB

-61.69dB

Figure 2-28  Digital Meter Display

Footer

This Web Interface is supported and can be best viewed with the latest version of Google
Chrome, Opera and Microsoft Edge web browsers.

Please use Google Chrome to view this webpage

Figure 2-29  Footer

System Error

There is a System Error bar on the top of the Web Interface, to display the error message
returned from the execution of a SCPI command.

= T |

+ Wad, T3 Ded TOTO D-NEDS GMT-TT1 " Saflings conflict PWE-AFER 0. 0500000
« Wied, T3 Daed DO DACFL V0 G - -2 Diln ot of rengaeppan Bimidl aucesdad; no changs”

Figure 2-30  System error
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3 Characteristics and Specifications

NOTE For the characteristics and specifications of the U2040 X-Series, refer to the datasheet at
http://literature.cdn.keysight.com/litweb/pdf/5992-0040EN. pdf.
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Simplified Measurement Path

Measurement 1

Measurement 2

- - ~>| FDO |—>| Channel offset |—>| Gamma |—>| S-parameter I

Measurement 3

Measurement 4

A4
| Measurement highway |
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Appendix

Typical Averaged Readings

Below shows the typical number of averages for each range and resolution when the
U2040 X-Series is in the auto-average mode and set to the normal speed mode.

Resolution setting

Minimum power
1 2 3 4

A | 100 100 100 100 4
L 0 e | = 5 e
¢ 700 100 100 100
70dBM - m e W e e
¢ 100 100 100 100
B8 ABM e mm W e e
¢ 700 100 100 100
BB ABM - - - m m e e e e aeaa e
i 100 100 100 100
CBAABM - mm m e e e e aa e
¢ 65 100 100 100
B2dBM - Y e
¢ 26 100 100 100
B0 ABM = - w w o e e e e e
i 10 100 100 100
B8 ABM - - - mm e e e
¢ 4 100 100 100
56 ABM « m mm Y e m e e e e m e
¢ 2 100 100 100 g
) CBAABM + e mn e e e e g
@ i 1765 100 100 &
§ 52 AdBM - e e e Y e e e aaaaaaan §
g 1 26 100 100
& -50dBm - - - - - ¢ ....................... 5
¢ 110 100 100
S4B ABM - e e e e e ae e
i 1 4 100 100
B T 1] 1 J . ST T T
¢ 1 2 100 100
e .
i 11 65 100
C42dBM s e e a e e eeaamaaaaaaaaa
¢ 11 26 100
C40ABM v e e W i
¢ 11 10 100
38 dBM +m e ma e e e e
i 1 1 4 100
36 dBM s ema e e eaaman e
¢ 1 1 2 100
BAABM v e W i
¢ 1 1 1 65
C320dBM - e e e e e e
i 1T 1 1 2
W 30dBM smmmm ¥ e eae e v
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Minimum power

: i
(@)}
C
8
5 ~26 dBm
E i
]
c
2 ~24 dBm
v i

Maximum power

The four resolution levels represent:

Resolution setting

2

3 4
wm‘w
(O]
(@]
g
1 4 o
©
5
12 3
IS
=
=z
L &

- 1,0.1,0.01, 0.001 dB respectively if the measurement suffix is dBm or dB.

- 1,2,3, or 4 significant digits respectively if the measurement suffix is W or %.
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Bandwidth Filter Shapesm

Amplitude
A

(o=
<-3dB-

»

1300 kHz 1.5 MHz 5 MHz Frequency "

| | | |
Bandwidth Low
setting l

|
Med | |
|
[

Ooff |

[1] When the U2040 X-Series frequency is set to >300 MHz.
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Measurement Gates

88

A measurement gate allows measurements to be performed on particular sections of the
input signal. The gate is defined by a start time relative to the trigger event and a duration.
Signal samples acquired during the time interval specified by the gate are used for the
measurements in that gate. A system of up to four independent gates is provided.

Below is an example of a 4-gate setup to perform the following measurements
simultaneously:

Average power level of the pulse Gate 1, average measurement
Average “off” power level ahead of the pulse Gate 2, average measurement
Peak-to-average ratio Gate 1, peak-to-average measurement

Gate 3, average measurement, minus Gate 4, average
Pulse droop

measurement

Gate 3 Gate 4
_’ 4_
Trigger
Gate 2
«———»
—>| |[— Gate 1
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Limit Checking Application Example

Swept source
B —

Out

Device-under-test

Appendix A

U2040 X-Series

. .

The limits have been set at +4 dBm and +10 dBm for the above application. A fail occurs
each time the output power is outside these limits as shown below.

Amplitude
A
Fail
+0dBm | — — — 0 _ _ _ _ _ Upper limit line
0
0
0
+4dBm | — — — — - — — T Lower limit line
Fail
» Frequency
Table A-1 Range of values for limits
Unit Maximum Minimum Default maximum Default minimum
dB +200 dB -180dB 60 dB -120dB
dBm +230 dBm -150 dBm 90 dBm -90 dBm
% 10.0 2% 100.0 a% 100.0 M% 100.0 p%
w 100.000 EW 1.000 aW 1.000 MW 1.000 pW
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