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MIPI LLI (M-PHY)

MIPI (Mobile Industry Processor Interface) serial buses are the backbone for communication in mobile products. The serial
bus interface provides content-rich points for debug and test. However, since these protocols transfer bits serially, using
a traditional oscilloscope has limitations. Manually converting captured 1's and 0's to protocol requires significant effort,
can’'t be done in real-time, and includes potential for human error. In addition, traditional scope triggers are not sufficient

for specifying protocol-level conditions.

Extend your scope capability with Agilent’s MIPI Low
Latency Interface (LLI) triggering and decode application.
This application makes it easy to debug and test designs
that include MIPI LLI buses using your Infiniium Series
oscilloscope.

+ Set up your scope to show MIPI LLI protocol decode in
less than 30 seconds

+ Get access to a rich set of integrated protocol-level
triggers

+ Save time and eliminate errors by viewing packets at the

protocol level

* Use time-correlated views to quickly troubleshoot serial
protocol problems back to their timing or signal integrity
root cause

Serial Decode z
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MIPI M-PHY LLI i

CAN

DVI/HDMI

Ethernet 10GBASE-KR
Fibre-Channel
FlexRay

Generic 8b/10b
InfiniBand

12C

JTAG (IEEE 1149.1)
LIN

MIPI D-PHY

MIPI M-PHY DigRFv4
MIPT M-PHY LLT
MIPT M-PHY UniPro
PCI Express

PCI Express Gen3
RS-232/UART

SAS

SATA

SPI Auto Setup
SVID

USB 2.0

XAUL

30-second MIPI setup

Configure your oscilloscope to display protocol decode
in under 30 seconds. Use “Auto Setup” to automatically
configure sample rate, memory depth, threshold and
trigger levels.

The following are the MIPI LLI protocols and
features that will be supported by the application.
1. Supports LLI v1.0 decode and triggering

2. Decodes high-speed (HS-BURST) and low-speed
Pulse Width Modulation (PWM-BURST) modes

3. Decodes with cyclical redundancy check (CRC) support
4. Supports decode on Tx and Rx traffics

5. Supports search capability for various frames,
sequences and errors

Serial Decode

LA

Seria
Show Decode
[MIPT M-PHY LLT v|

Protocol Subtype
|LLI V1.0 (40-Bit Addressing)  v|

Data Source 1

Channel 1 v

None

O 10-bit

QO K/D Codes
@ Label

Auto Setup

Manual Setup...

Electrical IDLEs are present

Support for live and saved waveforms

Perform and view decode information on both live and
saved waveforms. Decode up to any combination of four
live or saved waveforms.



MIPI LLI (M-PHY) Setup, Protocol Triggering, and Search Capabilities

X

Get access to a rich set of integrated protocol-level " e
triggers. The application includes a suite of configurable
protocol-level trigger conditions specific to MIPI LLI. Sz ST
When serial triggering is selected, the application uses Close

software-based triggering. »"TfiQQEY On Search -

Stop On Trigger Help
With software-based protocol triggering, the oscilloscope Protocol Search Source

takes signals acquired using either the scope or digital _[v] =

channels and reconstructs protocol frames after each

acquisition. It then inspects these protocol frames against Type
specified protocol-level trigger conditions and triggers ‘ LLI Transactions [v]
when the condition is met.
' TL_IC_WDATA_REQ_P (LL) 4]
Fields

ccl [¢] |1 Hex [v|
SEQ |+|| 00 Hex ||
|CRC |v|| 2864 Hex [v|

L Edit as Sequence... ]

Use Navigation tab below to see
search results when stopped

MIPI trigger and search setup

Quickly access the software-based trigger via the trigger
or search menus. Software-based triggering enables quick
setup of data, remote, or error frames.



MIPI LLI (M-PHY) Protocol Decode

Get access to a rich set of integrated protocol-level triggers. The application includes a suite of configurable protocol-level
trigger conditions specific to MIPI LLI. When serial triggering is selected, the application uses software-based triggering.

With software-based protocol triggering, the oscilloscope takes signals acquired using scope channels and reconstructs
protocol frames after each acquisition. It then inspects these protocol frames against specified protocol-level trigger
conditions and triggers when the condition is met.

File Control Setup Trigger Measure Analyze Utilities Demos Help 2 Nov 2012 5:06 PM File Control Setup Trigger Measure Analyze Utilities Demos Help 5:09 PM
isition is stopped.

Acquisition is stopped.
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Symbols | Packets | Il Detais | Bl Header €
Index Time Memory 1: LLI Packet  Memory 2: LLI Packet  SEQ Data st |

P PR S

Wl "‘\\“ [NAN i ey

AL A AR AR U
P FEHIA |
VAR TAT S (i |

Ay -
A Ll
LA W

At Nt
W‘u“‘ I H‘H‘ i

|
NI ‘\\ { ‘ | HH\\‘ i il ‘ Il m 26 2.28870769 us HEAD-OF-BURST =g
Ly IR ug,‘\j\ AR AT R 27 2292713325 DL Message 2A 000000000000/ | ¥ Show Fields
Ag | VAR j ! PRl || 28 23258047545  TLIC_READ_RSP_P (LL) 3E  33CC45E433CC | Display Format
H =
30 241403757 s TL_IC_READ_RSP_P (LL) 01 33CC4SEC33CC | X ‘
31 3.02189700 ps
32 3.0590273 s 2A 0000000000001
33 3.07397735 s 1A 0000 0000 0000 1
[ 34 [3.07512580ps [NACk | [Un..[33CC45F433CC] Save...
3as811139ps | TAILOFBURST [ |
83019780 s

84320356 s 2A__ 0000 0000 0000/
| |

[HEAD-OFBURST |
3.86436262 s TL_IC_READ_RSP_P (LL) 21 33CCA45F4 33CC
3.89127685 s DL 1A 0000 0000 0000
| | |

symbols| Packets | [Jll Detais | Bl Header

flemory 1: LLI Packet Memory 2: LLI Packet  SEQ  Data

EEEEE

L_IC_READ_RSP_P (LL) 33CC 45F4 33CC 45F0 83 (GOOD) Show Fields 42 45935333015 HEAD-OF-BURST
DL Message 1A 0000 0000 0000 0000 81 (GOOD) o S 43 459754013 s TL_IC_READ_RSP_P (LL) 21 33CC45F433CC
I 44 4.64562123 s TL_IC_READ_RSP_P (LL) 11 33CC45FC33CC
L= " [TAILOF-BURST |

EAD-OF-BURST
L_IC_READ_RSP_P (LL) 21 33CC 45F4 33CC 45F0 B3 (GOOD) Setup...
L_IC_READ_RSP_P (LL} 11 33CC 45FC 33CC 45F8 13 (GOOD;

LR BURT 2 o o o o
EADOESURST

L_IC_READ_RSP_P (LL) 21 33CC45F4 33CC 45F0 B3 (GOOD)

HEAD-OF-BURST v
=0 @0 HeE [Jolo) (o RN

1472976187 ps
46 5.41086074 ps  HEAD-OF-BURST
47 541486736 s TL_IC_READ_RSP_P (LL) 21 33CC45F4 33CC
48 5.42575073 s HEAD-OF-BURST

—,

L I
50 546294427 ps  TL_IC_READ_RSP_P (LL) 11 33CC45FC33CC
51 6.11081528 s HEAD-OF-BURST
52 6.11482069 us TL IC WDATA REO ... 3A  33C4 4494 33C4
>
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3.8625594 s

5.00 ns/

Quickly move between physical and MIPI LLI protocol Compact protocol using the full screen listing
layer information using the time-correlated tracing marker.

Display protocol content using embedded decode in the The protocol viewer window shows the index number,
waveform area, or see protocol events in a compact listing ~ time stamp value identifier, packet type, and data values
format. Minor tick marks indicate clock transitions. Major for each MIPI LLI packet. Data in the listing window can be
tick marks indicate segments of the serial packet MIPI saved to a .csv or .txt file for offline.

LLI measurements are automatically time-correlated with
measurement on other scope channels.

Install Option License

License Type
© Local License
@® Server License

Mavigating segmented waveforms

License Server
dvuga07 Segment index 8198

Number of segments acquired 8192
Time tag 34.979456558 s

l_mdm 8190

Borrow License
License To Borrow

MIPI M-PHY LLI v (Piay] Py Rae: | 100ms &)

Borrow For

30days [&J
MIPI LLI decode embedded in = Long time captures using
waveform area segmented memory
Utilize the oscilloscope waveform Using multiple scopes? In this example, MIPI LLI traffic was
area to display decode information. captured for near 35 seconds.
Minor ticks indicate clock transitions Server-based licensing allows users Segmented memory uses time tags
and major ticks show segments to borrow an application for a to track time between segment
within each MIPI LLI packet. specified period of time. acquisitions.



MIPI LLI (M-PHY) Protocol Decode continued

Time correlation with other system activity

Protocol measurements are automatically time-correlated
with measurements taken on other analog or digital (on
MSO models) channels.

File Control Setwp Measwe Analyze Utililes Help 659 AM
Ae TET .

Identifier D/R/E Data (Decimal)

0 Doamaote

Serial search index 3
Number of searches found 5

Precise MSO triggering and display Post-acquisition searching

Mixed-signal oscilloscope measurement in a mobile system  Search acquired protocol listings using a menu that is identi-
using both digital and analog acquisition channels. cal to the trigger menu. Quickly move to next occurrence of
a specified event.



MIPI LLI (M-PHY) Application Specifications and Characteristics

MIPI sources Analog channels 1, 2, 3, or 4
Any waveform memories
The application relies on probing and trigger/measurement thresholds to properly condition the
signal for triggering and decode. Differential probing may be required

Data rate Up to 6 Gbps

Protocol type LLIv1.0

Auto setup Automatically configures oscilloscope settings for proper MIPI LLI decode and software-based
protocol search including memory depth, edge triggering, holdoff, sample rate, and measurement
thresholds

Decoded fields All'including extended frame format

Triggering PA message

(software-based) Service transactions
DL message

LLI transactions
Head-of-burst
Tail-of-burst
NACK

Symbol sequence
Error

Recommended oscilloscopes

The LLI protocol decoder is compatible with Agilent Infiniium Series oscilloscopes with operating software revision 4.20 or
higher. For oscilloscopes with earlier revisions, free upgrade software is available here: www.agilent.com/find/scope-apps-sw.

Data rate Minimum Minimum Compatible oscilloscopes
bandwidth channels

Gear 1 (Up to 1.46 Gbps) 6 GHz 2 Infiniium 9000, S-Series, 90000 and Z-Series

Gear 2 (Up to 2.92 Gbps) 12 GHz 2 Infiniium 90000 and Z-Series

Gear 3 (Up to 5.83 Gbps) 20 GHz 2 Infiniilum 90000 and Z-Series


http://www.agilent.com/find/scope-apps-sw

Ordering information

To purchase the LLI protocol decoder with a new or existing Infiniium Series oscilloscope, order the following options.

Software options

Application  License type Infiniium Infiniium Infiniium Infiniium
Z-Series S-Series 90000 Series 9000 Series
LLI protocol Fixed Factory-installed N8809A-1FP N8809B-1FP Option 053 -

decoder User-installed N8809A-1FP N8809B-1FP N8809A-TNL N8809B-1NL
Floating Transportable N8809A-1TP N8809B-1TP N8809A-1TP N8809B-1TP

Server-based N5435A-049 N5435A-049 N5435A-049 N5435A-049

Serial data Fixed Factory-installed E2688A-1FP N5384A-1FP Option 003 Option 003
analysis with User-installed E2688A-1FP N5384A-1FP E2688A-1NL N5384A-TNL
clock recovery ; 12 "
(included in Floating Transportable E2688A-1TP N5384A-1TP E2688A-1TP" N5384A-1TP"
DSA model) Server-based N5435A-003 N5435A-003 N5435A-003 N5435A-003

=

Requires software 5.00 and above.

2. Software 4.30 or above requires Windows 7. N2753A Infiniium Windows XP to 7 OS upgrade kit (oscilloscope already has M890 motherboard). N2754A Infiniium
Windows XP to 7 0S and M890 motherboard upgrade kit (oscilloscope without M890 motherboard). Verify the M890 motherboard using the procedure found in
the Windows 7 upgrade kit data sheet with the publication number 5990-8569EN.

For full switch configuration, please refer to wwwv.agilent.com/find/switching or the brochure Automated Switching Solution for Oscilloscopes with the
publication number 5991-2413EN.

w

Other hardware, probes and accessories

Model number  Description Quantity
1169A InfiniiMax Il 12-GHz differential probe amplifier 2
N5380B InfiniiMax Il SMA probe adapter 2
E2669A Differential probe connectivity kit (contains needed probe heads) 1

Related Literature

Publication title Publication type Publication number
Infiniium 9000 Series Oscilloscopes Data sheet 5990-3746EN
Infiniium 90000 X-Series Oscilloscopes Data sheet 5990-5271EN
Infiniium 90000 Series Oscilloscopes Data sheet 5989-7819EN
Infiniium S-Series Oscilloscopes Data sheet 5991-3904EN
Infiniium Z-Series Oscilloscopes Data sheet 5991-3868EN
U7249A MIPI M-PHY Compliance Test Software for Infiniium Oscilloscopes Data sheet 5990-8933EN

Agilent Technologies Oscilloscopes
Multiple form factors from 20 MHz to > 90 GHz | Industry leading specs | Powerful applications
7


http://www.agilent.com/find/switching

www.agilent.com
www.agilent.com/find/N8809A

For more information on Agilent Technologies’ products,

myAglleI!t . applications or services, please contact your local Agilent office.
www.agilent.com/find/myagilent The complete list is available at:
A . A personalized view into the information most wwuw.agilent.com/find/ contactus
relevant to you.
www.axiestandard.org Americas
AdvancedTCA® Extensions for Instrumentation
” and Test (AXle) is an open standard that Cangda (877) 894 4414
< nle extends the AdvancedTCA for general purpose Braz!l (11) 4197 3600
and semiconductor test. Agilent is a founding Mexico 01800 5064 800
member of the AXle consortium. United States (800) 829 4444
www.Ixistandard.org Asia Pacific
LAN eXtensions for Instruments puts the Australia 1800 629 485
L/(I power of Ethernet and the Web inside your test China 800 810 0189
systems. Agilent is a founding member of the Hong Kong 800 938 693
LXI consortium. India 1800112929
) Japan 0120 (421) 345
www.pxisa.org . Korea 080 769 0800
R PCI eXtef]smns for In§trumeptatlon (PX1) Malaysia 1 800 888 848
FAl modular instrumentation delivers a rugged, Singapore 1800 375 8100
PC-based high-performance measurement and Taiwan 0800 047 866
automation system. Other AP Countries (65) 375 8100
Three-Year Warranty Europe & Middle East
www.agilent.com/find/ThreeYearWarranty Belgium 32 (0) 2 404 93 40
Beyond product specification, changing the Denmark 454580 12 15
ownership experience. Agilent is the only test Finland 358 (0) 10 855 2100
and measurement company that offers three- France 0825 010 700*
year warranty on all instruments, worldwide. *0.125 €/minute
Agilent Assurance Plans ﬁg{;‘:}ad”y ?gég)9720431zgf4 6333
www.agilent.com/find/AssurancePlans
Five years of protection and no budgetary :f;fel 232033228205gig344
surprises to ensure your instruments are Netyherlands 31 (0) 20 547 2111
operating to specifications and you can Spain 34 (91) 631 3300
continually rely on accurate measurements. S\[/)veden 0200-88 22 55
www.agilent.com/ quality United Kingdom 44 (0) 118 927 6201

Agilent Electronic Measurement Group
DEKRA Certified SO 9001:2008
Quality Management System

For other unlisted countries:
www.agilent.com/find/contactus

Agilent Channel Partners (BP-01-15:14)
www.agilent.com/find/ channelpartners Product specifications and descriptions in this document subject
Get the best of both worlds: Agilent’s to change without notice.

measurement expertise and product breadth,

combined with channel partner convenience. ) )
© Agilent Technologies, Inc. 2012, 2014

Published in USA, May 20, 2014
5991-1533EN
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