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Deep insight to help you win the race to M-PHY
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Accelerate M-PHY Products with Deep Insight Across your Entire Design
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1.	 Link multiple windows together or track correlated events with markers
2.	 Any number of filters and views can be applied. Organize them easily in the overview GUI
3.	 Peel-off tabs let you isolate packet details
4.	 Lanes
5.	 Headers
6.	 Payload
7.	 Get the “big picture” with the Overview tab
8.	 Raw Mode lets you see the “why” behind your protocol. Integrate with any Infiniium oscilloscope
9.	 Quickly customize simple drag-and-drop trigger macros
10.	 Use advanced if-then-else triggers to branch in any direction to up to eight different conditions. Add counters, timers, and flags 

for even more control
11.	 Transaction decode shows what packets mean at the application layer. Track bus events from waveforms to bytes to packets to 

transactions
12.	 Performance overview gives you insight into trending system behavior like bandwidth, credit values, and link utilization

Accelerate M-PHY Products with Deep Insight Across your Entire Design (Continued)

Broad and deep insight into your mobile computing designs.
Time correlate multiple busses and views. Up to 5 modules (M-PHY, D-PHYSM, PCI, DDR, 
and high-speed logic,) can be integrated in one mainframe, and multiple frames can 
be connected for even greater flexibility. Modules and protocols can be correlated and 
cross-triggered. This makes it easy to see how different parts of your design interact. 
Link multiple windows together (6) or track correlated events with up over 1,000 user-
defined markers.

Customize your display in seconds. Isolate any packet’s header (5), or data as a packet 
payload (6) or individual lanes (4) with “peel off” tabs. Adjust data columns just like 
you would in a spreadsheet – drag and drop columns, double click dividers to resize, 
right-click to add/delete content.

Raw Mode (8) lets you see the “why” behind your protocol. Raw 8b/10b data that is 
acquired by the analyzer can be displayed as a time-correlated waveform view. Look 
even deeper by adding time-correlated traces from your Infiniium oscilloscope.

Get the “big picture” with analysis tools. The Overview tab (7) generates a count of the 
various types of traffic in any period of time, including errors; then step through each 
occurrence with embedded navigation tools. Use global markers to make time and 
occurrence measurements across all display views.

The Transaction Decoder converts MIPI® packets into the high-level application 
traffic they transport. This makes it easier to understand traffic flow in context. The 
Performance Overview tab (12) lets you see the long-term trends of key performance 
parameters like flow control and up/down data rates and bus utilization. Both tabs are 
fully integrated with other views with markers and window lock stepping.

Want to try out the UI? Download a copy of the interface at  
www.keysight.com/find/la-sw-download, and load the built-in demo files.

Key features:
–– Track multiple M-PHY® busses 

from the PHY to the Application 
layer

–– Up to HS Gear 3 data rates
–– �Up to 16 GB trace depth
–– Up to 4 data lanes
–– �Raw Mode 8 b/10 b data views
–– N-way trigger branching
–– Performance analysis view for 

optimizing designs
–– Transaction level decode view 

for insight from signals to the 
application layer

–– Packet generation option for 
conformance and compliance 
testing of UniProSM and UFS

Target users:  
Designers and validators of

–– M-PHY
–– IP
–– Application processors
–– Memory/chipsets
–– Mobile devices
–– Mobile embedded systems

http://www.keysight.com/find/la-sw-download
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Accelerate M-PHY Products with Deep Insight Across your Entire Design (Continued)

Isolate events with protocol-
aware triggers.
Simple drag-and-drop trigger macros 
can be quickly customized by clicking on 
the blue hyperlink. Or choose advanced 
if-then-else triggers to branch in any 
direction to up to 8 different conditions, 
and add a variety of qualifying conditions.

Trigger on packet types, PHY and stack 
errors, payload data (up to 32 bytes), 
flags, counters, and time delays. You can 
also specify speed, transmission type, and 
link state.

Probing that leverages 
Keysight’s high-speed 
oscilloscope and high-speed 
logic analysis technologies.
The U4433A high-Z MIPI M-PHY 
differential probe connects to Keysight’s 
12 GHz ZIF tips to ensure a flexible, 
yet non-intrusive connection. U4433A 
is the recommended probe for most 
applications.

The U4432A is an impedance-matched 
SMA probe for use with the packet 
generator option (613). It is not intended 
for mid-bus probing.

However, the N4230A breakout board can 
be used to give U4432A the impedance 
characteristics of the U4433A flying 
probe. As a result, you can connect 
your host and device boards with SMA 
cables, and they do not require a solder-in 
connection. Please refer to the U4431A 
Hardware and Probing guide (publication 
number U4431-97001) for proper use and 
topography.

N4230A SMA breakout board for U4432AU4433A differential probeU4432A SMA probe
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Packet Generator (Option 613) and Conformance Testing for UFS/UniPro

The U4431A MIPI M-PHY analyzer also 
offers an optional packet generator 
(Option 613). This option allows the 
analyzer to emulate host system behavior 
while interacting with a UFS/UniPro 
device. The packet generator can bring 
up the UFS link, configure the device, 
and make read/write requests to the 
device. This makes it possible to test UFS 
conformance under a variety of conditions.

The analyzer can also capture the traffic 
sent to the target system, as well as 
all responses from the device – and 
can trigger on these responses.  In this 
manner, Option 613 allows the analyzer 
to act as either a bi-directional mid-bus 
analyzer (Option 612) or as a packet 
generator + 1½ direction analyzer 
(packets-only capture in Tx direction + full 
analyzer features in Rx direction).

The packet generator is controlled at the 
command line and includes a library of 
functions and test scripts that can be 
customized by the user.

This packet generator is compatible with 
Protocol Insight’s UFS20COMP Test 
Executive™ for UFS and UNI16COMP Test 
Executive™ for UniPro. These software 
packages automate hundreds of test 
specification cases and can be expanded 
and customized for user-specific 
requirements. You can learn more at  
www.protocolinsight.com.

http://www.protocolinsight.com
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Electrical
Minimum Vdiff 100 mV
Input impedance (DC)

–– U4433A probe + N5246A ZIF tips 700 Ω, typical
–– U4432A SMA harness 128 Ω, typical

Topological
Lane width Up to 4 with option 414. Analyze 1, 2, 3, or 4-lane systems
Clocking architecture Type I
Analysis direction Processor-peripheral or peripheral-processor (Both directions with option 612)
Lane remapping User-selectable
Lane polarity User-selectable
Multiple blade support Up to 5 time-correlated blades in one frame (configured as up to 3 separate busses), multiple 

frames can be correlated
Performance
HS Modes supported G1 to G3
PWM Modes supported G0 to G7 (subject to limitations of individual protocol)
Rate Series supported (HS and PWM) A and B
Symbol lock time (subject to protocol spec limit)

–– HS-G1 1 symbol, typical
–– HS-G2, HS-G3 < 128 symbols

Auto speed detection and tracking Supported (with no RSE-PO-TX support)
Memory User allocated (shared among analyzer and raw mode)
Standard 1 GB
Option M04 4 GB
Option M16 16 GB
Data views
Protocol version support

–– UniPro Unified Protocol (UniPro) 1.60
–– UFS Universal Flash Storage (UFS) 2.0 (JESD220B)
–– Physical Layer M-PHY 3.0
–– CSI-3 Camera Serial Interface 3, 1.1
–– SSIC Super Speed Inter-Chip(Inter-Chip Supplement to the USB Revision 3.0 Specification)
–– M-PCIe ECR to PCIe® Specification 3.0, May 2013
–– Protocol views Packets, header, lanes, payload, and traffic overview
–– Packet hierarchy views Data, Link, Network, Transport, Protocol
–– Protocol details Speed, CRC, direction, errors

Wavefom view Yes, raw 8 b and 10 b data
Listing data view Yes
Correlation markers > 1,000 user-defined
Marker measurements Yes, user-defined time and count measurements
Window correlation lock Yes, user-defined
Triggering
Trigger on protocol commands Yes, with > 50 macros
Simple trigger Drag and drop
Advanced trigger

–– Sequence levels Up to 8
–– Logical branching N-way
–– Advanced trigger events Timer, counter with timeout, flags, AND/OR

Protocol triggers
–– Trigger on protocol patterns Yes
–– Protocol pattern customization Yes, with bit-level editing
–– Payload pattern matcher Up to 8 4-byte patterns
–– Transmission type (HS/PWM) Yes
–– Specific transmission speed Yes
–– Link state Yes

U4431A – Performance Characteristics
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Triggering (Continued)
Real-time error detection

–– 8 b/10 b Yes
–– Disparity Yes
–– CRC CRC32,16,5
–– Flow control Yes

Analysis
LED indicators Sub-link state and lane width
Traffic overview Packet count with occurrence navigation
Filters User-defined packet and error filters
Search User-defined packet and error search
Command Line Packet Generator
Protocol version support

–– UniPro Unified Protocol (UniPro) 1.60
–– UFS Universal Flash Storage (UFS) 2.0 (JESD220B)
–– Physical Layer M-PHY 3.0

HS modes supported G1 to G3
PWM data rates (Series A and B), Mbps

–– G0 0.9, 1.1
–– G1 5.2, 6.1
–– G2 10.4, 12.1
–– G3 20.8, 24.3
–– G4 41.6, 48.6
–– G5 83.2, 97.2
–– G6 166, 194
–– G7 499, 583

Symbol lock time
–– HS-G1 1 symbol, typical
–– HS-G2, HS-G3 < 128 symbols

Link width 1, 2, 3, or 4 links per sub-link
Link mapping Manual width, static mapping
Traffic class TC0
Preemption support Not supported
CPort support 1
Automatic flow control Not supported
Endpoint support Host only
Timing control Fixed prepare, sync, and sleep/stall idle time. User-defined idle between packets
Voltage control LA/HA only
Error insertion

–– M-PHY 8b/10b, disparity
–– UniPro CRC, incorrect reserved bits
–– UFS User-defined payload via TCL script

User interface User-defined TCL scripts with function library
Environmental specifications
Radiated emissions (RE) CISPR 11/EN55001 Group 1 Class A
Radiated immunity (RI) EN/IEC 61000-4-3 frequency range at V/m 80 MHz to 2 GHz at 3 V/m; 2 to 2.7 GHz at1 V/m
Electrostatic discharge (EN/IEC 61000-4-2)+ discharge air/contact (kV) 8/4
Operating temperature Operating range: Min-max (°C) +5 to +40
Storage temperature Storage range: Non-operating min-max (°C) –40 to +70
Operating humidity Max % RH at temperature °C 80 at 40
Storage humidity Max % RH at temperature °C 90 at 65
Random vibration, Operating 5 to 500 Hz random, Grms 0.21
Random vibration, Survival 5 to 500 Hz random, Grms 2.09
Half sine shock 2 mS half sine delta velocity m/sec (in/sec) 1.6 (60)
Trapezoidal shock 24 mS trapezoidal delta velocity m/sec (in/sec) 8.00 (315)
Operating altitude Kilo feet/kilo meters 10/3.1
Storage altitude Non-operating (kilo feet/kilo meters) 15/4.6
Operating magnetic field immunity A/m rms 30
Safety IEC 61010-1 (3rd edition) Single fault condition

U4431A – Performance Characteristics (Continued)
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Module Configuration

Chassis and Probing Configuration

Chassis options
M9502A 2-slots
M9505A 5-slots
M9502A-020 USB 2.0 host connection for either chassis
M9505A-020 Lower-speed alternative to PC control options, not recommended for > 1 GB memory
PC control options
M9536A Embedded PC module (no cables or adapters needed)
Connecting via PCIe to a desktop PC
M9048A PCIe desktop adapter
Y1202A PCIe cable (x8 to x8)
Connecting via PCIe to a laptop PC
M9045A ExpressCard adapter
Y1200B PCIe cable (x4 to x8)
Analyzer probes
U4432A SMA cable, MIPI, M-PHY (one probe for each sub-link (analyzer))
U4433A 1 Probe, ZIF flying leads, MIPI M-PHY (one probe for each sub-link (analyzer))
N5426A ZIF tip for U4433A, 12 GHz InfiniiMax – Kit of 10
N4230A SMA breakout board for U4432A

1.  Recommended probe for most cases.

1-lane (default) 2-lanes (412) 4-lanes (414)Lane options

Speed options Increase to Gear 2 (512) Increase to Gear 3 (514)

Select memory 4 GB (M04)1 GB (default) 16 GB (M16)

UniPro 
(711)

UFS + 
UniPro 
(712)

SSIC 
(714)

CSI-3 + 
UniPro 
(713)

Select protocols

Analysis options
Single direction – 
Analyze upstream 
OR downstream 
sub-link (default)

Bi-directional – 
Analyze both 

sub-links (612)

Packet generation + 
Bi-directional 

analysis (613) – 
Includes option 612

U4431A/U Protocol Analyzer

M-PCIe 
(715)
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www.axiestandard.org
AdvancedTCA® Extensions for Instrumentation and Test (AXIe) is an 
open standard that extends the AdvancedTCA for general purpose and 
semiconductor test. The business that became Keysight was a founding 
member of the AXIe consortium. ATCA®, AdvancedTCA®, and the ATCA logo 
are registered US trademarks of the PCI Industrial Computer Manufacturers 
Group. 

www.lxistandard.org

LAN eXtensions for Instruments puts the power of Ethernet and the Web 
inside your test systems. The business that became Keysight was a founding 
member of the LXI consortium.

www.pxisa.org

PCI eXtensions for Instrumentation (PXI) modular instrumentation delivers a 
rugged, PC-based high-performance measurement and automation system.

http://www.axiestandard.org
http://www.lxistandard.org
http://www.pxisa.org
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For more information on Keysight 
Technologies’ products, applications or 
services, please contact your local Keysight 
office. The complete list is available at:
www.keysight.com/find/contactus

Americas 
Canada (877) 894 4414
Brazil 55 11 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444

Asia Pacific
Australia 1 800 629 485
China 800 810 0189
Hong Kong 800 938 693
India 1 800 11 2626
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1 800 888 848
Singapore 1 800 375 8100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100

Europe & Middle East
Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1 809 343051
Italy 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353

Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)

United Kingdom 0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
(BP-06-08-16)

DEKRA Certified
ISO9001 Quality Management System

www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified ISO 9001:2015
Quality Management System

Evolving
Our unique combination of hardware, software, support, and people can help  
you reach your next breakthrough. We are unlocking the future of technology.

From Hewlett-Packard to Agilent to Keysight

myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

Keysight Infoline

www.keysight.com/find/Infoline
Keysight’s insight to best in class information management. Free access to 
your Keysight equipment company reports and e-library.

KEYSIGHT  
SERVICES

Keysight Services
www.keysight.com/find/service
Our deep offering in design, test, and measurement services deploys an 
industry-leading array of people, processes, and tools. The result? We help 
you implement new technologies and engineer improved processes that 
lower costs.
Three-Year Warranty
www.keysight.com/find/ThreeYearWarranty
Keysight’s committed to superior product quality and lower total cost 
of ownership. Keysight is the only test and measurement company with 
three-year warranty standard on all instruments, worldwide. And, we provide 
a one-year warranty on many accessories, calibration devices, systems and 
custom products.
Keysight Assurance Plans
www.keysight.com/find/AssurancePlans
Up to ten years of protection and no budgetary surprises to ensure your 
instruments are operating to specification, so you can rely on accurate 
measurements.

Keysight Channel Partners
www.keysight.com/find/channelpartners
Get the best of both worlds: Keysight’s measurement expertise and product 
breadth, combined with channel partner convenience.

MIPI® service marks and logo marks are owned by MIPI Alliance, Inc. and any 
use of such marks by Keysight Technologies is under license. Other service 
marks and trade names are those of their respective owners.

PCI-SIG®, PCIe® and the PCI Express® are US registered trademarks and/or 
service marks of PCI-SIG.

www.keysight.com/find/mphy_analyzer

http://www.keysight.com
http://www.keysight.com/find/contactus
http://www.keysight.com/find/contactus
http://www.keysight.com/go/quality
http://www.keysight.com/find/mykeysight
http://www.keysight.com/find/Infoline
http://www.keysight.com/find/service
http://www.keysight.com/find/ThreeYearWarranty
http://www.keysight.com/find/AssurancePlans
http://www.keysight.com/find/channelpartners
http://www.keysight.com/find/mphy_analyzer

