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   Modular Advantages 

SMS Digitizer 
CONFIDENTIAL 2 

Small Footprint 

• Smaller machine or 
higher channel 
density 

High 
Throughput 

• Productivity 

• Speed to 
detection/decision 

Total Cost of 
Ownership 

• Lower cost of 
designed-in 

• Interoperability  

• Very high reliability  

• Reusability and 
upgradability  

• Support and 
maintenance 

Measurement 
Fidelity 

• See and find what 
you couldn’t see 
before 

Présentateur
Commentaires de présentation
In OEM Imaging Apps and  uWave the # bits directly relates to the accuracy of acquisition, in both Geolocating the Object and in ability to determine speed and heading.New communications schemes (both Civil and Military) are trending to wider bandwidth and now include much more data links than ever before. This trend is pushing the need for digitizers to keep up with modern communications and wideband architectures for communications, radar and electronic warfare systems.There is also an amazing push to “software defined” architectures.  This means that the need for PRE-PROCESSING of the signals we capture is becoming the norm. Now customers want to “process” the data they collect real time.I am assuming more BW in RF to get more data bandwidth and more bits (really SNR and SFDR) for same reasons and to improve communication quality?Yes…and the payloads are shifting.  What used to be Push a Button and talk with voice…is now shifting to “skype” between two people.  This requires much more BW than in previous generations of systems.   The military is actually looking at things like an Apple Iphone or a Blackberry with a “secure” communications layer on top as the new type of communications platform, both for VOICE and Data operations.I am assuming more BW in A&D uwave in order to cover broader frequency range (and for technology to get closer to antenna…) and more bits (really SND/SFDR) in order to detect smaller targets farther away?More Multi-channel than ever before such as the use of BEAMForming is driving the need for multi channel 
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Keysight’s extensive measurement expertise is applied across form factors, 
software, and solutions for design through manufacturing applications.  

 
Design validation 
Flexibility, Configurability  

R&D 
Time to Market 

Manufacturing 
Lowest cost per test 

Design simulation 
Save money 

Keysight in Modular 

February 2015   
Keysight Restricted  

Providing confidence in measurement results across development 
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Remove the constraints of “one size fits all” 

Benchtop Handheld Modular 

Consistent software across product lifecycle 

Network analysis Signal generation Signal analysis EEsof EDA 

One Measurement Science, Common IP across platforms 

Présentateur
Commentaires de présentation
Address evolving needs with test choices from R&D analysis to manufacturing testGain confidence with fully specified performance that helps optimize test and meet key objectivesIncrease efficiency with simulation and measurement results that correlate across the product lifecycle



New Products Overview 
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Keysight in Modular- A Growing Portfolio 
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Functional Test Digital Comms A/D Wireless 

Chassis, Controllers  and IO 

uW VSA 

Low frequency awitching 

uWave 
switches 

DAQ 
 

Digital IO 
 

VI 
source 
 

High speed 
DMMs 

PCI express 

HDMI 
 

M8190/95A AXI AWG 

RF switching 

Logic analyzers 

M9703A   
AXIe digitizer 

uWave 
switches 

PXI 10 & 
15-bit 
AWG 

PXI dual channel VSA 

PXI wideband MIMO VSA 

N7109A 8-channel MIMO 
analyzer 
 M9380/81A 

RF VSG 

Chassis & controller 

Chassis & controller 

Digitizing 
scopes  

Signal 
conditioning 
 

M9391A  
RF VSA 

M9393A PXIe 
performance 

VSA 

Protocol 
analysis 

16/32GB BERT IF  
digitizers 

M940xA PXI 
optical extenders 

 

PXI 
VNA 

M9290A CXA-m  
PXIe signal analyzer 

New 
New 

New 

M8195A AWG 

New 

New 

Présentateur
Commentaires de présentation
New products:PXI VNACXA-mAWGReference solutions

http://www.home.agilent.com/agilent/product.jspx?nid=-33632.959349.00&cc=US&lc=eng
http://www.home.agilent.com/agilent/product.jspx?nid=-33632.957149.00&cc=US&lc=eng
http://www.home.agilent.com/agilent/product.jspx?nid=-33632.957148.00&cc=US&lc=eng
http://www.home.agilent.com/agilent/product.jspx?nid=-33632.957111.00&cc=US&lc=eng
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Delivers performance previously unseen in modular 

The performance edge in PXI, M9393A VSA 
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Validate true device performance at μW frequencies 

75 Years of Measurement Expertise 

Leverages proven technology 
• Downconverter derived from PXA  
• Calibrator from FieldFox handheld analyzer 

Incorporates cutting-edge advances 
• Novel solid-state switches for speed & reliability 
• Production process to shrink footprint  

Innovative Design & Production 
Processes 

A Breakthrough in Signal Analysis 

Frequency range 9 kHz to 8.4/ 14/ 18/ 27 GHz 

Analysis BW 40/100/160 MHz  

Amplitude accuracy ± .13 dB @1 GHz, < ± .5 dB @ 1 MHz–27 GHz 

Freq. switching speed 135 us 

Size 5 slots (4 slots + reference) 
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CXA-m PXIe Signal Analyzer, M9290A  
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Deploy a smaller microwave footprint up to 26.5 GHz 

• -163 dBm displayed average noise level  
• -110 dBc/Hz phase noise (@ 1 GHz, 10 kHz offset) 
• +17 dBm third-order intercept (TOI) 

Get accurate, repeatable test results with best-in-class fully 
specified performance (preliminary) 

• Analog demodulation, phase noise, noise figure 
• Accelerate spur and harmonic searches with swept  
and FFT modes in any frequency span 

Count on trusted X-Series measurement science and 
calibration routines 

Présentateur
Commentaires de présentation
There are key benefits that differentiate the M9290A from the competition. The CXA-m offers the best-in-class fully specified performance to ensure accurate and repeatable test results. The key specs such as …The CXA-m leverages our proven X-Series measurement science and calibration routines. It supports analog demod, phase noise and noise figure measurement applications, and more apps will be available at later releases.  The CXA-m is the industry’s first PXI signal analyzer providing both swept and FFT capabilities. It optimizes the balance between speed, accuracy and sensitivity for measurements such as spur and harmonics search. 
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PXIe Vector Network Analyzer, M937XA 
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Driving down the size of test 

– Full two-port network analyzer in just 
one slot 

– Widest available frequency range:     
300 kHz to 4, 6.5, 9, 14, 20, 26.5 GHz 

– Best PXI VNA performance in four key 
areas: 

• Speed: 28-33 msec across 401 points 

• Dynamic range: > 116 dB (9 GHz),          
> 98 dB (20 GHz) 

• Trace noise: < 0.001 dB  

• Stability: 0.005 dB/°C 

Présentateur
Commentaires de présentation
The Keysight PXI VNA is a full two-port vector network analyzer that fits in just one slot. It performs fast, accurate measurements and reduces the cost-of-test by enabling simultaneous characterization of many devices—two-port or multiport—using a single chassis. 



Reference Solution 
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RF 
Microwave 

High Speed Digital,  
AWGs and Digitizers 

Chassis, Switching  
and Basic Instruments 

Software 

Modular Solutions Strategy 
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Power 
Amplifier 

Test 
 
 
 
  

Phased 
Array 

Antenna 
Test 

 
 
 
  

M
or

e 
pr

od
uc

ts
 

Modular Solutions 

LTE-A 
Multi-

channel 
CA / MIMO 

 
 
 
  

Milcom 
and Public 

Safety 
Radio  
Test 

 
 
 
  

Satellite 
Signal 

Monitoring 
 
 
 
  

Présentateur
Commentaires de présentation
Modular products/building blocks and software are leveraged into reference solutions that can help your customers meet a broad range of needs, including reducing time to market risk.  We offer portfolios of both industry-leading components and solutionsLeveraging EMG’s box instruments and the ADS installed base and brand equityProviding measurement consistency across the product development lifecycle, based on Agilent’s unique measurement IP.Developing a strong eco-system of partners
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Agilent  based Functional Test Systems and Solutions 

Components  

Turnkey Solution Level 

Components 
and Concepts  
 

Keysight Reference Solution 

The Value of a Reference Solution 

efforts & risk efforts & risk efforts & risk 

  Confidence, 
Time, 

Money 
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Présentateur
Commentaires de présentation
Explain the generic value of a Keysight Reference Solution.High confidence, fast implementation at very low risk based upon a proven and working reference.Put this in perspective for the PA Reference Solution, i.e. prepare what will be shown�…We talked previously about Keysight’s launch of reference solution.  These Reference solutions are effectively a “Reference Design” that pulls together hardware, software and Keysight test expertise (in the form of example code) to help customers more rapidly evaluate a test configuration to meet their specific requirements. Our own Application Engineering Organization, Solution Partners, or Customer’s own internal test groups will then take these solutions, add additional HW & test fixtures and then integrate both the hardware and software into their larger test system to create their full test system.  Keysight reference solutions will help the customer get to that first measurement faster with fewer resources. 



LTE-A Multi-Channel Reference 
Solution 
M9381A PXIe Vector Signal Generator 
M9391A PXIe Vector Signal Analyzer 
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Multi-Channel Trends and Challenges  

– More multi-channel techniques being employed: 
• Diversity, MIMO (spatial multiplexing), Beamforming, Carrier Aggregation 

- To drive: 
• Higher data rates  
• More capacity (number of users)  
• Quality of service 

– Application examples: 
• Commercial wireless communications like LTE-Advanced, 802.11ac 

WLAN and emerging 5G research 

– Test challenges: 
• Ability to visualize and verify complex MIMO and                  

beamforming signals 
• Complex higher order MIMO configurations 
• Physical size and cost of test  

February 2015   
Keysight Restricted  

Number of antennas per device increasing 
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Présentateur
Commentaires de présentation
First let’s take a minute to set some context for “who” needs multi-channel signal generation & analysis solutions. We’re seeing a trend in multiple industries toward an increasing number of transmit and receive antennas per device. There are a number of different multi-channel techniques being used, but they’re all driving demand for multi-channel test systemsThere’s tx and rx diversity where the same data is transmitted or received on multiple antennas to increase robustness of the transmission.There’s MIMO or spatial multiplexing where multiple data streams are transmitted at once to increase data rates and capacity.Then there’s beamforming, where the antenna pattern is determined by inserting delays between channels, and phase coherence is important in a test solution here.Some specific applications for this solution include commercial wireless MIMO test for LTE-Advanced, WLAN and emerging 5G research, and carrier aggregation for LTE-Advanced. Some of the key test challenges for engineers designing & validating these multi-channel devices include the complexity of the latest signal standards and test requirements, and the fact that these requirements are constantly evolving. Also the sheer number of tests that need to be performed can lead to very long test times and lastly the physical size of multi-channel test setup and the cost to purchase, maintain and upgrade. Based on these test challenges, modular is a natural fit for multi-channel applications.
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LTE-Advanced Multi-Channel Reference Solution 

‒ Easily configure complex MIMO systems with 
LTE/LTE-Advanced signal generation or analysis 
software 

‒ MIMO toolkit accelerates multi-channel hardware 
synchronization and software setup 

‒ Correction utility for accurate time & phase 
measurements at the device-under-test  

‒ 2x2, 4x4 or 8x8 MIMO for spatial multiplexing/MIMO/ 
beamforming and carrier aggregation applications 

‒ < 1 ns time synchronization between channels 
ensures accurate chan-chan timing analysis  

‒ < 1 deg phase jitter for precise generation and 
analysis of beamforming patterns 

‒ Carrier aggregation with independently tuned 
channels for inter-band & up to 160 MHz 
bandwidth for intra-band support 

‒ Simultaneous UL & DL measurements 

February 2015   
Keysight Restricted  

Accelerate LTE-A designs and gain deeper insight faster 
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Reference Solution includes: 
• M9391A PXIe VSA(s) 
• M9381A PXIe VSG(s) 
• 89600 VSA software 
• Signal Studio software 
• Multi-channel configuration & correction utilities 

 

Présentateur
Commentaires de présentation
The M9381A/91A PXI VSA and VSG are available in multi-channel LTE/LTE-A configurations to support complex carrier aggregation on MIMO tests, including beamforming.  The LTE/LTE-A Multi-Channel Reference Solution provides specific 2x2, 4x4 and 8x8 configurations with Keysight’s Signal Studio or 89600 VSA software and MIMO toolkit so that engineers can quickly set up, measure, visualize, and characterize their complex multi-channel carrier aggregation and MIMO designs.  These configurations can be ordered with our without phase coherent instruments.The correction wizard uses a patent pending routine corrects for timing and phase skew between channels as well as any corrections from mismatch effects inherent in the external cables, connectors, and signal conditioning. These reference solution configurations can be ordered and delivered as an assembled unit with hardware installed, cables connected, and software installed.  
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Easily Scale to Multi-Channel Instruments 

February 2015   
Keysight Restricted  

Up to 8-channel, phase-coherent PXIe VSG & VSA 
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Ch. 1 Ch. 2 Ch. 3 Ch. 4 Controller 
Frequency 
reference 

Target Performance 
Channel-to-Channel Synchronization 

Timing jitter ≤ 1 ns 

Timing repeatability ≤ 1 ns 

Phase jitter ≤ 1°  

Phase repeatability ≤ 1°  

Configuration: 
– Fit a 4-ch VSA or VSG in 1 chassis 
– Multi-chassis configurations for up to 8 ch. 
– 1 M9300A freq. reference per chassis 
– 1 controller for entire system  
– M9021A PCIe interface modules & cables 

to connect chassis 
– Optional phase coherency capability 

8-channel VSA configuration 

Présentateur
Commentaires de présentation
* Jitter indicates measurement-to-measurement variation and applies over a short time period at room temperature within a single IVI session (without resetting or reinitializing a driver session). Timing drift over temperature is approximately 10 ps / 5 °C and over time is approximately 20 ps / 12 hrs. Phase drift over temperature is approximately 0.5 deg / 5 °C and over time is approximately 0.5 deg / 12 hrs.** Repeatability indicates stability of alignment between channels across power cycles and IVI sessions, with identical cabling and hardware settings (frequency, span, sample rate, etc.). 
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Simplifying System Setup 

– Automatically set up backplane triggers and hardware configurations and aliases 
– Verify correct software revisions 
– Perform self test of MIMO hardware 
– Automated correction routine time and phase alignment between channels  
– Generate source code 

 

 

 

February 2015   
Keysight Restricted  

Multi-channel configuration and correction utilities 
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89600 VSA and WLA Software 

19 

Comprehensive multi-channel analysis 

 

• MAC, RRC, RLC layer add-on to the 89600 
VSA for UL & DL LTE FDD 

• Enables multi-frame, multi-layer analysis 
• LTE transmission modes 1-6 in DL 

• Industry-leading with support for over 75 signal 
formats including MIMO, Beamforming 

• In-depth RF troubleshooting tools  
• Cross-channel analysis 
• Analyze at any stage of design -- baseband to RF, 

simulation to design validation) 
 

89600 VSA Software: 89600 WLA Software: 

Présentateur
Commentaires de présentation
LTE transmission modes Downlink: Transmission modes 1-6 (MIMO decoding requires matching number of measurement input channels to spatial coding layers) Uplink: SISOLTE release support 3GPP Release 8 (requires 89620B-002)3GPP Release 10 (RRC message decode only, requires 89620B-003)
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Leverage Across Platforms 
From design simulation to test 

Design Simulation 
Module and 

Chipset 
Development 

RF and BB 
Design 

Integration 
System Design 

Validation Manufacturing Test 

Test code xysffsdfsdfsfsfsfsfsfs 

Benefits 
• Leverage from signal channel measurements 
• Quickly validate multi-channel designs for emerging standards 
• Eliminate time spent implementing new standards 

Présentateur
Commentaires de présentation
In addition, Keysight uses the measurement algorithms in the different software applications that are typically used at different points of the product lifecycle. Software provides modeling analysis and measurement integration enables engineers to quickly move ideas to proven, real-world hardware. Keysight solves this problem by using hardware drivers and measurement software that’s derived from and leveraged across benchtop instruments and modular providing measurement continuity across the product lifecycle.Many times engineers will want to use different test platforms at different points of the product lifecycle. For example, a benchtop instrument might be used in R&D when the engineer wants to have a broader selection of performance measurements that can be easily performed via an instruments front panel.  However when the product moves to design validation or manufacturing test, a modular test platform may provide the needed speed and small footprint for the automated tests.   By using test equipment and software that share the same measurement algorithms across platforms, measurements that were originally done in the lab can be quickly validated in a design validation or manufacturing test environment knowing that the measurements were done in a similar way.  This is a good way to confirm consistent, reliable results on different test platforms throughout the product lifecycle.  For example, Keysight’s software platforms use the same measurement algorithms in EDA simulation software, such as ADS and SystemVue, as in measurement applications like 89600 VSA software, Signal Studio software, and the X-Series measurement applications. These measurement applications, which are often used with benchtop instruments during the design phase and with modular instruments during functional test in manufacturing, are proven to consistently, reliably provide repeatable measurement results from early R&D through volume manufacturing.



Page 

Thank you! 

For more information please visit 

21 

www.keysight.com/find/solution-lte 
www.keysight.com/find/pxi-mimo 

Access to solution brochure, videos, configurations, application note 
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Backup 

February 2015   
Keysight Restricted  22 
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System Configurations 

February 2015   
Keysight Restricted  23 
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Hardware Configurations 

February 2015   
Keysight Restricted  

2x2 (2-channel source and 2-channel analyzer) 

24 

2-channel 
M9381A VSG 

2-channel 
M9391A VSA 

M9300A freq. 
ref. module 

Embedded 
controller 

Can be cabled for either 
phase coherent or 

independent LO operation 
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Hardware Configurations 

February 2015   
Keysight Restricted  

4x4 (4-channel source and 4-channel analyzer) 
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4-channel 
M9381A VSG 

4-channel 
M9391A VSA 

1 M9300A freq. 
ref. module per 

chassis 

Embedded 
controller 

PCIe cable and 
modules connect 

2 chassis 

Can be cabled for either 
phase coherent or 

independent LO operation 
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Hardware Configurations 

February 2015   
Keysight Restricted  

8-channel, time-synchronized source & analyzer  
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8-channel 
M9381A VSG 

8-channel 
M9391A VSA 

M9300A freq. 
ref. module in 
slot 10 of each 

chassis 
Embedded 
controller 

PCIe cable and 
modules connect 

chassis 

This 8x8 configuration is for independent 
LO operation for time synchronization only 
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Hardware Configurations 

February 2015   
Keysight Restricted  

8-channel, phase-coherent source & analyzer  
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This 8x8 configuration is for shared LO 
operation for phase coherency  

8-channel 
M9381A VSG 

Embedded 
controller 

8-channel 
M9391A VSA 

1 M9300A freq. 
ref. module in 
slot 10 of each 

chassis 

V2802A for LO 
distribution  
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Phase and Timing Calibration 

– Fixed time and phase skew need to 
be calibrated/corrected out prior to 
testing  

• Cables, temperature, module 
placement can also affect 
correction factor 

• Dependent on center frequency 
and span 

– Wizard walks you through creating 
a corrections file step-by-step 

– Corrections then available for 
application through wizard 

 

February 2015   
Keysight Restricted  

Multi-channel corrections wizard 
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