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MIPI Technologies Overview
Example of a Mobile Platform
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What is D-PHY ?

= |t's a PHY standard for interfacing Camera (CSl) & Display (DSI)

= Two modes of transmission
— High Speed (HS) and Low Power (LP)

= Modes are mixed during the operation
— Transitions from LP to HS and back to LP on the fly

= Maximum Data Rate
— High Speed mode: 80 Mbps — 1 Gbps, Typically at ~500 Mbps.
— Low Power mode: Up to 10 Mbps

= Bus termination

— 50 ohmsin HS
— Hi-Zin LP

Low-FPower signaling level (e.g. 1.2V)

Max LP-RX High

Minimum LP-RX Low threshold

HS diff. swing (e.g. 200mV)
ANV HS common level
f'(é'.’-’j.’ 200mV)

0 Volt - Reference ground
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I D-PHY Testing Challenges

= Logo testing is not required, but Optional.
—  MIPI is Chip-to-Chip/ Chip-to-Peripheral interface, similar to a DDR bus.
— Mobile Phones do not need compliance logo, unlike USB/SATA devices

= No two MIPI devices are the same
— Variable Data Rates
— Upto 4 lanes of Data traffic,
—  Multiple different data formats
—  Specification enables custom limits.

= Characterization is significantly important
— Mobile OEMs select the suppliers based on characterization reports.

Many measurements — 49
— Clock Lane

— Data Lane

— Clock data Timing

Test Equipment &Setups need to be Very Flexible,




D-PHY Tx : Opt.D-PHYTX Conformance Test Solution

= Opt.D-PHYTX : D-PHY Automated Solution

TekExpress option for Fully-Automated testing
Provides Conformance and Characterization Testing
Based on Latest D-PHY Base Spec v1.0 and UNH’s Conformance Test Suite v1.0.

Runs on 7K/C and 70K/B/C scopes
Opt. TEKEXP is Pre-Requisite

Differentiation

Un-parallel Automation (Auto-Cursors)
100% Widest Test Coverage
Conformance to Latest CTS (v1.0)
Based on Latest Base spec (v1.0)
Fully-Automated for Multi-lane DUTSs
Fully-Automated Temperature Chamber

Value proposition

Custom-limits/ Limits-Editing

E TekExpress D-PHY Automated Solution (Evaluation Yersion) (Untitled)*

File  WView Tools Help

puTio [ouTom

Select | Acqure | Analyze | Report
Device
D-PHYCSIZ =
Clock Mode

@ Normal

" Continuous

Clock Lane Probing
@ Single Ended ¢ Differential

anes To Test

¥ Lane1 ¥ Lane2 [¥ Lane3 ¥ Lane4
W Automate Lane Switching with RF switch

D-B! -2 Transmitter CTS 1.0 (Base Spec 1.0) Normal Clock Mode.Both TestMode Automatic

= [ Group 1 Test Description

1.1.1 Da Lane LP-T Thevenin Output High Level Volkage [VOH)
1.1.2 Daty Lane LP-T Thevenin Output Laws Level Yoltags [WOL]
1.1.2Data\ane
1.1.4 Data lane Fall Time wavelom
1.1.56 Data Lgne LP-TX Slew Rate vs. CLOAD
1.1.6 Data Lgne LP-TX Pulse Width of Exclusive-OR Clock (TLP-PULSE-TX)
1 1.7 Data Lane LP-TX Period of Exclusive-0R Clock [TLP-PER-TX]

+] Group 2

+] Group 3

+] Group 4

= Group 5

1.51 H¥ Entry TCLK PREV alue

15 2A8 Fuit TELE POSTWale

To verify that the Thevenin Output
High Level he:

Show Schematic
Rise Time

SelectAll
EN—

Deselect Al

TekE xpress Taunched Tektronix-

successfully,

Test Reports with Pass/Fail summary, margins, & "Zoom-in” Waveform Captures
Tek 3.5GHz scope is the minimal configuration for accurate testing

D-PHY extension spec (1.5G) ready

Tektron/iX@



D-PHY Tx : Opt.D-PHYTX Features

8 TokExpress b PHY Automatud Sotution (151 Diff)

Test Reports with
“ZO0M-IN” screenshots
of the cursors placement
for each test.

Switch between Automatic and Manual
cursor palcement. In Automatic mode,
software can find the LP/HS regions
automatically. Switch to Manual for
debug or if your signal is too noisy.

% Configuration Panel

Configuration for D-PHY CS51-2 Transmitter CTS 1.0 [Base Spec 1.0) Normal Clock Mude\euth TestMode Automatic

Parametes Value \
RF Switch Do not use N
Feal Time Scope

teasurement Method [Using cursors]

Filter File1 [far Testing in Temperature Chamber] (
— - — Manual
Filter File2 (for Testing in Temperature Chamber with Differential pl\otmgl\ |

Configuration for 1.5.1 H5 Entiy TCLK PREValue

Acquire | Analyze ” Limite ” Comments

Acquire Type Parameter Value
“erical Scale (mV) 200
“ertical Position for Data (div) 28
“ertical Position for Clack [div) 25

Br den [k b

St | cin | Avaen | Pt

ouTio [uTom B dmm

DFHY CS1:2 Tuamemite 15 1.0 (fase Spec 1.0) Homal Clock Made Nesmal TestH ol Autsmstc

Tektronix
e ,,,.)...M/

DUt

TekExpress Automation Framework

D-PHY Transmitter Signal Characteristics Test Report

[ wesmst e [rin | e | e | I, [onplen]

BHRDJANErsityl 20IAHYT€ksting Confidential
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I D-PHY Tx : New 1.5G Data Rate Extension Spec v1.01
Spec Draft is Ready. Expected to be released for adaption in late-CY11

= Both Opt.D-PHYTX and Opt.D-PHY are Fully-Supported.

— All Measurement Algorithms remain same

— Only “Limits” vary for following Five parameters for 1.5G datarate.
1. HS rise/fall time (tr, tf),
2. VOD mismatch (dvOD),
3. TX data to clock skew (TSKEW/[TX]),
4. RX setup and hold times (TSETUP[RX], THOLDI[RX])),
5. TX/RX return loss (SddTX, SddRX).

— Both Opt.D-PHYTX and Opt.D—-PHY support Limits Editing today.

= Tektronix is involved in the D-PHY 1.5G Extension discussions.

Tektron/ix\'@



D-PHY Decode: Opt.SR-DPHY for DSI/ CSI-2 Decode

Simultaneous Acquisition

= Probe using Analog, Digital or Mixed
Channels

= Simultaneous probing of DSI &CSlI
using MSO channels

= Working on multi-lane support,
using high performance MSO digital
channels

= Supported on all 7KC, 70KC and
MSO70K scopes. (Win7-OS only)

- Optlon key blt #25 :, 7 TP 1 B A BB A A B R AR A [

wr IRIMESSIRINEIEEEININNANINRNINISRENIZNINRS o IEEEE factor: 4

= Software installed as part of

TekScope firmware v6.1.2.4 or later.

— Browse to TekScope Menu --> Vertical --> Bus
Setup --> Select Bus Type as Serial-- > Select
MIPI DSI or CSI from the drop down list.

...... o
««««« c

ata

Probe using Mixed Channels

Tektron/ix\'@



D-PHY Tx &Decode: Recommended Test Setup

= Scope
— DPO7354 or DPO/DSA/MSO70404/B/C or higher for rise time accuracies
= Probes

— For 7Ks: 4x TAPxx/ P6245/ P6249, or 4x TDP3500 (clock is non-
continuous), or 3x TDP3500 (clock is continuous).

— For 70Ks: 4xP7240, or 4xP73xx (clock is non-continuous), or 3xP73xXx
(clock is continuous).

= Scope Software
— Opt.D-PHYTX on TEKEXP for Conformance Test
— Opt.D-PHY on DPOJET for Debug, Analysis &Characterization
— Opt.SR-DPHY for Decode of CSI &DSI traffic

=  Fixtures
— As MIPI is a chip-to-chip interface, most DUT setups are LIVE with
Receiver-end connected.
— For live-setups: No Fixtures required. Ao
— For non-live setups: N

— No standard fixture is defined.
— We recommend following UNH-IOL Termination boards:

P7380 probe used with a probe-tip
Tektl'()ll/]X@


http://www.tek.com/applications/computing/serial/recommended_equipment.html
http://www.iol.unh.edu/services/testing/mipi/MIPI_Test_Fixture_Order_Form.doc

D-PHY Rx : Test Solution Overview
Simple, Quick, Easy and Re-usable

= 100% Coverage to Rx CTS = PG3A Pattern Generator
— Meets all the requirements in UNH- — Controls clock and signaling to
IOL CTS document (v0.98) establish link with DUT
— Adjusts voltage levels, packet type,
= Quick and Easy setup etc to stress test receiver

— No complex VXI system, just stand AWG7082C Generator

alone instruments, and a probe. — Adds jitter and interference to the
D-PHY signals

Cost effective solution
— 70% Lower list price vs Competition

Re-usable for Protocol tests

— PG3A is the Only 4 channel
solution for CSI &DSI test (&=

% Recommended Set@

= [AWG7082

v

ftware* D-PHY
] A
' ! P331
GaACAS

*These Moving Pixel products are available as Tektronix part number
**Tektronix part number not available yet. Expected Soon. -
k Tektronix-




D-PHY RXx : Test Solution Overview

100% Test Coverage

Group 1LP - RX voltage and timing requirements

Test Title
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Group 3: HS - RX Voltage and Setup/Hold Reguirements
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I What is M-PHY ?

= M-PHY is a high-speed serial interface to the DigRFv4, UniPro, LLI, CSI-3
and DSI-2 interconnect standards of the MIPI Alliance, and the UFS and
SSIC protocol standards of JEDEC and USB-IF respectively.

= M-PHY is a flexible architecture that allows the implementer to
support high data rates at minimal power, cost & I/0 redesign, for
applications such as High Definition Video

= A Fast, Scalable, Serial Communications Architecture
— Link — Connects M-PHY Transmitter to an M-PHY Receiver
— Sub-link — Manage one or more lanes
— Lane — Operation defined in the protocol (DSI, CSI, UniPro, DigRF)

M-PHY-based MIPI Protocols

SUB-LINK

IN
"~

s LINE
MTX [EXOOOOCKOCK] MRX

Application-agnostic &
Application-specific Protocols

I
i

P _UNE_ sl
MTX [OXOXOKOKOOKOCK] MRX | s

LANE MANAGEMENT
LANE MANAGEMENT

X
=

| px LINE o
M-RX :_‘><_><‘><_><‘>L<_><i_><_><: M-TX

Physical Layer

source: Www.synopsys.com
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M-PHY Testing Challenges

M-PHY Signal Characteristics
Signaling mode Datarates Amplitudes Impedance
Gears | A (Gbps) B (Gbps) Large Small Resistive Terminated] Non Terminated
G1 1.25 1.45
G2 2.5 2.91 50 ohms
High Speed (HS) |G3 5 5.83
Gears | Min (Mb/s) | Max (Mb/s)
GO 0.01 3 ) .
G1 3 9 Terminated: Terminated: 100-
160-240mV, 130mV,
G2 6 18 Non-Terminated: [ Non-Terminated:
G3 12 36 320-480mV 200-260mV 50 ohms 10k ohms
G4 24 72
G5 48 144
G6 96 288
PWM (ie. TYPE-I) |G7 192 576
SYS (ie. TYPE-II) 576 (Mb/s) 50 ohms 10k ohms

= Higher data rate will increase importance of Signal Integrity of links
= More emphasis on timing/jitter and noise (signal integrity)
= Receiver testing will be needed to stress-test resulting BER
= Number of Measurements
= Termination — Restive or not Terminated.
= LS mode can operate either of them
= HS mode it is always terminated, so swings are halved.

= Type-l and Type-ll are Low speed modes, and are NOT interoperable
= Type-l operates on independent local clocks. Type-Il requires a shared Ref-clock.

= DUTs may support both 101 Tektronix:
/



M-PHY Tx : New Opt.M-PHYTX Automated Solution

= Opt.M-PHYTX

— TekExpress (2.0) option for Single-button Automated transmitter testing

— Provides Conformance &Debug Testing to the latest M-PHY Base Spec v1.0
&UNH'’s Conformance Test Suite.

— Runs on DPO/DSA70KB/C/D or MSO70K/C scopes (6GHz and above)
— TekExpress framework &license is included.
— Opt.DJA is pre-requisite. Opt.M-PHY not requi

= Differentiation

— Most Complete Test coverage
— (95% HS, 74% PWM).
— Seamless Debug on failures.
— Scope-based Power-Spectral Density tests

+ Single-Ended

= Value proposition
— For Gear2 M-PHY Tx testing, Tek 8GHz
oscilloscope is sufficient. Where as, competition
recommends a 12GHz or 13GHz oscilloscope.

— For Gear3 M-PHY Tx testing, Tek 20G oscilloscope is sufficient. Where as, competition
recommends a 25GHz oscilloscope.

15 Tektronix:
/



M-PHY Tx : New Opt.M-PHYTX Automation Features

Key Feature

Benefit

Automated
Testing

* Reduces the complexity of testing transmitter tests

* Reduces testing time, and enables you to test devices faster

« Automates apprx 700 tests in regression, in different combinations of Gears,
Sub-Gears, Terminations, Amplitudes, etc

Most Complete
Tests coverage

« Automates 95% of High Speed, and 75% of PWM tests

Highly Optimized
Setup

» Performs Power Spectral Density (PSD) Tests using Oscilloscope-integrated
Algorithms Uniquely,

«Does not require an External Spectral Analyzer or Extra Hardware to
Perform PSD Measurements

Seamless Debug

* Allows Pause on a Test while in Automation, and Switch to DPOJET
Analysis Tool for Detailed Debug of failures

Setup
Configuration

» Allows Selecting Different Gears and Sub-gears of HS and PWM Signals,
Large/Small Amplitudes, Impedance Termination/Un-termination

Test reports

* Provides Single Printable Report, across Different Combinations
* Provides Pass/Fail Summary Table, along with Margin Details, Optional
Waveform Captures, and Eye Diagrams

16
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M-PHY Tx : New Opt.M-PHYTX Automation Features

DUTID |DUTON!

Device Profile

L+ Acquire live waveforms Use pre-recorded wavefarm files

View (Compl»iance ‘_;—‘

Version |CTS v0.8 | ¥ Signal Type |HS [v]

Amplitude
[ Smail
[\7 Large
Termination
|+/| Terminated
I Non Terminated

CRD ) (St

PREPARE Length
Test1.1.4-HS-TX Common Mode DC Output Voltage

Test 1.1.1-HS-TX Unit Interval and Frequency Offset

Test 1.1.5-HS-TX Differential DC Output
Test 1.1.6-HS-TX Minimum Differential £
Test 1.1.7-HS-TX Maximum Differential 4
Test1.1.8-HS-TX 20-80% Rise and Fall
Test1.1.13-HS-TX Intra-Lane Output Sk
Test1.1.14-HS-TX Transmitter Pulse Wi
Test1.1.15-HS-TX Total Jitter
Test1.1.16-HS-TX Short-Term Total Jitte
Test1.1.17-HS-TX Deterministic Jitter
Test 1.1.18-HS-TX Short term Determini

ektronix

Enabing Innavation

DUT ID:
DatefTime.
CTS Version:
Overall Compliance Mode:
Overall Test Result:

Scope Mode!
Scope Serial Humber:
Probe Mods! (CH1)

Frobe Serial Number [CH):
Probe Model (GH2):

Probe Serial Number [CH2):
Probe Model (CH3):

Frobe Serial Number (CH):
Probe Mods! (CHa):

Probe Serial Number [CHA]:

DuToRt
Feb. 13, 2012 1 05:00:50
CTsws
TRUE
FAIL

DPOTOS04
Qa3
Nk
ik
s
ik
TCA2820"
iR
“TCAz82D"
iR

Tekironix Oscilloscope

= s 5
e
o (*e eell@g @ M S -
DR
i L
e ———.
TekExpress HS-TX
Report
Device Type: Transmiter
Execution Time: 47 Win
Scope FIVI Version 534BULDS
SPC, Factory Calibration PASS;PASS
TekExpress Version (FUI. App): 200,198, 0.0.0.44
DPOUET Version: ~2.5.0 Build 17~

Test Description

Test Name

Term-
ination

Gear  Amplitude

Measurement Details.

Measured Test Result | Margin

Test1.1.1HSTX ervalzna Fresency | |y - saria w
To verify that the length of the DUT's transmitted Offeat Geazh L
HS-PREPARE period is consistent with the value — >
indicated by its TX_HS_PREARE_LENGTH T A D T PO | L AT
configuration attribute. ’ Gearzh .
Bearih L
Test Lan=d RT
Bearzh A
e e | » Gearth ry
Opening Lared R Geazh s
GearlA LA
Test 1.1.7-HE-TX Maximum D tial AC Lan=d RT
1 s EYEHIGHIFiz-14)
Besrzh v EYELOW(Fig-14) mv
its
Gearta A 2
st 1.1.8-HETH 20:60% Riss and Fall Times | Laned AT =
Geaza A o

Tektronix-
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File | Edt | Verticdl | HorizlAcq | Trg | Display | Cursors | Measure | Mask | Math 2 usiities | Heip |

M-PHY Tx: Opt.M-PHYTX/ Opt.M-PHY Testing Solution

Eye Diagram, Power Spectral Density &Common Mode Meas. Examples

Power Spectral Density

J DPOJET Plots 80

=]
8

=
=

Power Spectrum Magnituds, dBmHz
B

z
Z

Common-Mode Limit
F.MHz|_Limit_asminz
500 | wes |
1000 1198
1500 1956
2000 | 1297 |
2500 1325
3000 1355
3500 317
|z2o00 | mss |

500 1000

Tek @

Overall Test Result: . Pass  Postion @

Description PassFall  Mean Std Dev Max 8.34div

() VDIF_AC_LA_RT,M.. (JPass  155.68mV 0.0000V 155.68mV
High Limit s Pass 250.00mV Scale ()
Low Limit Pass  140.00mV © 150dB
Current Acquisition 155.68mV 0.0000V 155.68mV

* Ul, Math1

801.27ps 11.518ps 869.24ps

High Limit \J Pass
Hits In Segment 1 0.0000 0.0000

Uite In Canmant 7

7D 15.0dB_400MHz (11208 T/ 420mV 2.0usidiv 50.0GS/s  20.0psipt

-200.001dB Run Sample
-86.0dB 3 900 acgs RL:1.0M

Man  April 12, 2011

Spectral Setup -- Advanced

o Reference Math2 | ¥

\AVG (SpectralMag(MATH1)-40)

i @G
-50.0dB Jitter and Eye Diagram Analysis Tools
Center Frequenc

Level Offset 2.0GHz

[ov

Frequency Span

4.0GHz

Scale

15.0dB (B @

Overall Test Resalt: ., Pass
Dascription Passtal  Hoan St Desv.

300

High Limit
Lovi Limat Pzss  160.00mV
@ Currant Acquistiion W75IMY 00000V

sPass  260.00mV

Test 1.1.16 — HS-TX Common-Mode Power Spectral
Magnitude Limit (PSDCM-TX)

1500 2000 2500 3000 3500 4000
Frequency, MHz

Figure 34 Common-mode Power Spectral Magnitude Limit

Wiew | Summery

e Paputation

Hin L |
B8 VOMLLA T Ci. [ @ Pass | 0753wy | 0000V | 0753 | 10753 aonoey 1|

1W07.50my 17.53mv 00008V 1

Figure 9: LA Common Mode Output Voltage
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M-PHY Decode: Opt.SR-810B for 8b-10b Decode

= Decode into Symbols or 10-bit
= Decode upto 6.25Gb/s Datarate
= Trigger & Search on

— Any Control Character

uuuuu

Sample

- CharaCte r/ SymbOI Dispiay __7. 8B10B 625 Cbis
— Pattern 5 BT

— Error (Character Error & Disparity E - o o

= Custom-Decode upto 6.25Gb/s Geatarere

= Supported on all 70KC and MSO70K scopes.
= Software installed as part of TekScope firmware

Bus Setup

Bi 1 " ; My8bi0bDecoder | ¥ |
B2 - Myl2CDecoder

B3

=  Lab

B5
B6

= Custom-Decode

Tektronix-
/



M-PHY Decode: Opt. MPHYVIEW for DigRFv4 Decode

Automated Decoding:

— Automatically recognizes data speeds, disassembles, and displays the
decoded data in different readable-data formats

Configure Scope Options

= 4 Lanes Decoding: Bl —
— Acquires up to 4 lanes of data traffic at a time. Wity Love | Tt |

_ _ _ et Lo 2 (T |

= On-line, Offline and Remote Analysis: ety e 3 [T ST

— Uses TekVisa to connect to a scope. o )
— Remote execution through LAN network. | i ‘

Filter Tab, Search and Options Tab:
— Fillter the records in the listing based on user criteria.
— Searching &highlight records that satisfy given criteria
— Set display, disassembly, and configuration options.

Fl: RRiel Rl

Tektronix-
/



M-PHY Decodes: New PGY-UPRO and PGY-LLI
UniPro and LLI Scope-Decodes

= PGY-UPRO and PGY-LLI are Decode Software re-sell from Prodigy
Technovations.
— Provides M-PHY UniPro and M-PHY LLI Protocol Decode and Analysis.
— Runs on DPO/DSA/MSO70000/B/C/D models (6GHz and above)
— License mechanism is same as scope options TEK-PGY-HDMI-PA-SW, or PDI-R.
— Opt. ST6G Serial trigger is optionally required. other pre-requisites.

= Differentiation A -m S aﬁmw =
— SW Leverages ST6G serial trigger features  aROscReSke: LA
— SW is First-to-Market

= Value proposition
— SW Seamless Integration with all 70K scopes.

— 4-Lane Automated Decoding, and Verifies CRC

Tektron/iX@



M-PHY Decodes: New PGY-UPRO and PGY-LLI

= Decode Table with Messages
&Time stamp

PGY-MIPIU Protocol Analysis Software Activate About
o 23

= Overlay of decoded messages [z s

] - HS-G1(B) v
on waveform S e
- ﬁ'\ Rx ¥ |lLane3 v ICH3 v
ﬁ) Rx v | Lane4 v ocHe v

= Packet content details, with
description

PGY-MIPIU Protocol Analysis

= Error packets

of messages

— =2 ACK frame/NACK frame with time
stamp.

s Software

UNIPro Layer High Level Frame Cortert

= Trigger on UniPRO message D

TRG_UPRO = 0x7C40

LS5 Phase? | TRG_UPRT = Ox7CE3

contents (Optional)

TRG_UPRT = 0783

—_ Trlgger PA Iayer message N |LsSPRased | TRG_UPRZ = 0x7CCD

TRG_UPR2 = Ox7CCO
— Trigger on Data link layer packet
P& ESC_PA =0xFE PACP_BEGIN = 0x01 PACP_CAP_ind = 0x0306 'arameters CRC-WS.:_%HWW E 5

mess ag e Pa ESC_PA = IFE PACF_BEGIN = 0x01 |PACP_PWR_req = 0I0E | Paramelers | CRC-16E AR

Tektronix-
/



M-PHY Rx : Based on Scope built-in Error Detector
Scope-Integrated M-PHY BER using Opt.ERRDT Shipping Today

Bit Error Detector Block Diagram - 8 B/l 0 B D ata

“Learn” Cmd_ |

roemizan ] | Tektronix: — Hardware Serial trigger: 1.25 Gb/s to 6.25

Control

™ i Gb/s

— BER covers PRBS 312Mbs and above data
-

rates
Serial Datn Receiver i Data In Data Out
its
Digital Error ; 7 :
c Celnia MIPI®M-PHY Receiver
, ; Methods of Implementation (MOI)
Align Char N bits
MIPI M-PHY Receiver - TEKTRONIX MOI
RX ERROR DETECTOR
Overview:
AWG Signal AWG Signal Thiz wation of ests verifies the M-PHY receiver error detection mechanizm as defined in the M-PHY
Generator Generator | I":‘f‘r‘ e Specification.
DUT l : GROUP 1: M-RX Error Detection Requirements
! Overview:
- This group of wesis verifies various requiremenis of ermor dedzction oo MIP] M-PHY receiver. Scopeermor deteclor is
Scope Error <& Scope Error <t - v'.:} used for this purpose. For M-PHY error dedector, ERRIYT 2nd ST option should be enabled in scope and Tekscope
Detector Detector - firmuare v | L 32 or laker iz equired.
Status

The iest descriptions contained in this group are considemd 1o be in indtial drafi form. Additional modifications to
bodh the test descriptions 2nd imple mentations ane expecied.

PMay Load:
Continuous PRES TPRES 9 Pabiemn with NEY signaling (H5-Gearl, HS-Gearl and Dig RE dala rates)
Cusiom burst paiiern with 8 10 encoded with NRZFWMSYS spnaling.

Minbe:
Mease mier to the MPHY specification ver 90

MIF] M-PHY Ex MOl Measurements  Version U5 Drafl ]
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M-PHY Rx : Opt.M-PHYRX Automated Solution

= Opt.M-PHYRX

— TekExpress (2.0) option for Fully-Automated receiver testing
— Provides Conformance and Characterization Testing

— Based on Latest M-PHY Base Spec v1.0 &UNH’s Conformance Test Suite
— Runs on DPO/DSA70KB/C or MSO70K/C scopes
— TekExpress framework is included. | TekExpress MLPHY Rx (Evaluaton Versi

= Differentiation O () G

S . I 2 b t 2.1.1 — Differential Input Yoltage Amplitude Tolerance /DIF-RX)
- ”IIpy = OX Se up- references ;

+[w] 2.1.2 - Receiver Eve Opening and Accumulated Differential Input ¥

21.3 — Common-Mode Input Voltage Tolerance (WCM-R)

_ Bu”t upon Scope ErrorDetecror ERRDT — 2.1.4— H&-Rx Differential Termination Enahle Time (TTERM-ON-H:

: 218 —HS5-R¥ Differential Termination Disable Time (TTERM-OFF-1

. ~[2] 2.1.7 - Recelver Jitter Tolerance (TJRX, SJRX, RJRX, STTJRX, STS.
— WI d e H S test Cove rag e " [«] 2.1 8 - Receiver Pulse Witth Tolerance (TPULSE-RX)

< |

Test Description

To verify that the DUT ¢ HS-Rxis able to — H
successfully receive HE signaling that meets the
a mini f
for DC di ial i

= Value proposition
— Test Reports with Pass/Fail summary, with Bit-Error counts

Tektron/ix@



M-PHY Rx : Opt.M-PHYRX Features

Feature

Benefit

Automated
Testing

* Reduces the complexity of executing receiver tests
* Reduces testing time
» Enables you to test devices faster

Tests coverage

« Automated test setup has comprehensive coverage of high speed Rx tests

Simple setup

« Simple Scope+AWG setup for a complete Receiver as well as Transmitter
testing of M-PHY.
* No other instrument is needed.

Integrated BER

» Leverages Bit-Error-Rate or Error-Count testing using Scope-Integrated
ERRDT software in the background.

» Scope Integrated ERRDT enables easy and quick setup, saves resource
time and costs.

» Scope ERRDT testing supports PRBS 312Mbps &above for all Gears.

* No external/ extra hardware is required to perform BER testing

Setup
Customization

« Modify the test setup as per the DUT configurations such as the high speed
Gear, test time or loop-back duration, etc

Test reports

* Provides a Pass/Fail summary for all tests.
--Provides additional information such as test setup hardware and software

details, Signal type selected, Bit Error, Execution time and User-comments.
Tel -
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M-PHY Rx : Opt.M-PHYRX Features

AWGT7000 Serles DPO/DSA/MSO 70000 Series
Aribitrary Waveform Gensrator Digital Oscilloscope

EB——=

_V%TekExpress M-PHY Rx (Ev

DUT ID [DUTONT

| Acguire live waveforrms

View |Compliance

Use pre-recorded waveform files

Test Selection 120ps RiseTime filter

Preferences chi ch2 Negative

Analog  Analog

Device |M-FHY |v | Suite ‘Recewer ‘V | Version ‘No Ver... |V |

R«Dn

Device Under Test
_b/‘,(TekExpress M-PHY Rx (Ev. o ouT)
om0 RxDp TxDp
« Compiance Mode @
Instruments Detected TBktl‘OIl/iX' TekExpress MPHYRX

Signal Generator - Enabling Inecuation

Receiver Test Report
Error Detsctor

DUTID: DUT00Z Device Type
Date/Time :© Awg 25 2011/ 15:28:26 Execution Time
MOICTS/UTDI Spec Version : Bzse Spec 1.0

Overall C i Mode : Yes

‘Overall Test Result : Fail
Scape Settings

Soope Mogel: DSAT12548 ‘Soope FI Version: 334
Source ‘Soups Serisl Nomoer 2100005 SPC. Factory Calloration - PASSPASS
Trigger Prane Mookl TeiEigress versn 10013
Frone Sertz| Numoer DROUET Version N
A Mookt ANG FITmE VeTR L1135
Signal Source Settings AWE S2rE NuDer 50

Test Pattemn |CJTPAT

Test Name Measurement Details Pattern
Channel ampliude 0.5 ¥
SEIBRE (Gear 1 A Low Ampiitude CTRAT 0 =0
[Gear 1 A Average Ampi
Informative CITRAT ] N.A =0
(Gear 1 4 High Ampiitude CTRAT 0 =0 3 Min
Receiver Eye Opening and Accumulated - -
ntial Incut Veltses (TEYE-RX, VDIF-ACCH CJTRAT g =0 <1 Min
) CTRAT 0 =0
rential Low - Informat CITPAT g A =0
Status Ready | A High Amplitude
CTRAT 0
CITRAT ] =0
[2.1.3 — Common-Mode Input Voltage Tolerance
(VEN-RY) CITRAT ] =0 4 Min
[Gear 1 A Minimum Frepare CITRAT o P =0
k rentis| Termination Enabie Time
TTERM-ON-HS-RY) (Gaar 1 A Maximum Prepare CITRAT ] =0 1 Min
(Gear 1 A Minimurn Stal CITRAT o P =0
|2.1.5 - HS-RX Differentisl Termination Dissble
[Time (TTERM-CFF-HE-R) (Gear 1 A Maximum Stall CTFAT ] P =0 1 Min
(Gear 1 A LT - Frequency 1 CITRAT 208 Fal
(Gear 1 A LT - Frequency 2 CJTRAT 224507 Fal =0
[2.1.7 - Receiver Jitter Tolerance (TJRX, BJRX,
R, STTIRY, STEJRN) Gear 1 A LT - Frequency 3 CITRAT o =0 2 Min
[2.1.5 - Receiver Pulse Width Tolerance (TPULSE-
BT (Gear 1 A Minimum Pulse Width CJTRAT ] =0 1 Min
(Gear 18 Low Ampiitude CITRAT o =0
[Gear 18 Average Ampi
Informative CITRAT ] NA -0
1.
[Toler. RX) (Gear 1 B High Ampiitude CTRAT 0 =0 2 Min -
[2.1.2 - Receiver Eye Opening cumulated ] ~ - @
nial Inout Voltsas (TEYE-RX. VDIF-ACC-RX v CJTRAT e 2 Min ]x
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M-PHY Rx Test Setup: Test Impairments using AWG
Manual Setup/ Capabilities

= Supports Flexible signal impairments using Serial Express (optionally) for
Characterization.

= Supports Jitter insertion and Pulse Width Modulation (PWM) as per the base
specification v1.0.

= Supports testing the DUT in both loopback and non-loopback mode.

1. Long Term Jitter based pattern for PRBS7 continuous Pattern
s Sinusoidal Jitter Frequency (Sj1) =1 MHz

O Compliance Test points
; 0.5UlI
e @ _________ @ ___________________ O
— ! ; !
1M 10M 41.7M ]

SJ Frequency [Hz]

Example Jitter generation using AWG &Cable impairments, as per the specs. _
Tektron/IX@
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M-PHY Tx &Rx Recommended Test Setup

Scopes
— DPO70604/B/C or above, for HS-Gearl Only (Tx &RX).
— DPO70804/B/C or above, for HS-Gear1&2 Only (Tx &RXx)
— DPO71254/B/C or above, for All HS-Gears (Rx Only)
— DPO72004/B/C or above, for All HS-Gears (Tx &RX).

Probes

— 2X P73xxSMA/P73xx, for Tx HS upto Gears2, or 2x P75xx with P75LRST for Tx HS upto Gear3.

— 2xX P73xxSMA/P73xx, for Tx PWM All Gears.
— 1x P73xxSMA, for Rx.

Signal Generators for Rx
— AWG7082C, AWG7102 or above, for HS-Gearl Only.
— AWG7122C without Interleave, for HS-Gear1&2 Only.
— AWG7122C with Interleave (option 06), for All HS-Gears.

Software
—  New Opt.M-PHYTX Transmitter Automated Solution (Opt.DJA is pre-requisite). .
— New PGY-UPRO Protocol Decode (Opt.ST6G optionally required). \'{{: .
— New PGY-LLI Protocol Decode (Opt.ST6G optionally required). N
— Opt.M-PHYRX Receiver Automation (Opt.ERRDT is pre-requisite).
—  Opt.SR-810B, for 8b-10b Decode W
— MPHYVIEW, for DigRFv4 Protocol Decode
— Optional: Opt.M-PHY Essentials based on DPOJET
— Optional: SerialXpress for custom-patterns using AWG

Fixtures

— As MIPI is chip-to-chip interface, most DUT setups are LIVE with Master-Slave/ Receiver-end m
live-setups: No Fixtures required. For non-live setups UNH-IOL Termination boards expected t

P7380 probe used with a probe-tip

ed. Far

L]

®

on


http://www.tek.com/MIPI

Tektronix M-PHY Testing Solution

= |ndustry 15t tools

— Tektronix announced M-PHY Measurements &Decode tools, in
September 2010, during MIPI Alliance Athens F2F.

= Simply “2-Box” Solution : Just a Scope + AWG needed for Tx &RX.

= PSD (Power Spectral Density) measurements on Scope are IP-
Patented

Lyl
i ot Brvinin i marketwire

(@ cfus.biz.yahoo.comiw/ 10092 7/0666 374, html?.v=1&printer=1
M-PHY Tx Demo
N YJLI-IOO.'@FINANCE%E W Search - Finance Home - Yahoo! - Help F~

Press Release Source: Tektronix

Tektronix Introduces Industry's First Test Tools for MIPI M-PHY
Debug and Validation

Monday September 27, 9:00 am ET
Support for New High-Speed M-PHY Specification Includes DPOJET toolset, and M-
PHY DigRFv4 Decode for Tektronix Oscilloscopes

BEAVERTON, OR--(Marketwire - 09/27/10) - Tektronix, Inc., the world's leading manufacturer of oscilloscopes, today
introduced the industry's first testing tools for the MIFI® Alliance M-PHY standard, allowing customers to immediately
get started with performance werification and debug for this important new specification using Tektronix
DPO/DSAMS0T70000E Series oscilloscopes.

ot ) The announcement was made in conjunction with the MIPI Aliance Al-Mermbers meeting taking place this week in
Industry 1st M-PHY Tools Demonstrated Athens, Greece. The M-PHY specification is an essential part of the MIPI Alliance's vision for mare efficient high-speed

at MIPI-Alliance F2F. Athens Sept’1 0 and Osaka, March’11 interfaces on mobile devices. Compared to the current D-PHY specification, M-PHY supports faster chip-to-chip

Tektron/iX@



MIPI DSI/CSI2 Protocol solution

Wo0,Jun Hyung
Application Engineer

Tektron/iX®



Agenda

= Introducing MIPI® Protocol Layer
- What is MIPI DSI ?
- What is MIPI CSI ?

= MIPI Protocol Validation Solution

= MIPI Stimulus Test using Pattern Generator
= MIPI Protocol decode solution using TLA

= Summary, Q&A

Tektron/iX@



Example Mobile Terminal Block Diagram

I psi [ Displa DSI [
j| Display >piay I
Driver IC
| |
| |
|[ CMOS Camera P I —
JUmage Senor Driver IC Basebpnd IC
L Csl | DigRF
R N B N _§ _§ § § § § § B § | Tx/Rx :4—’ RF
6 Y\ SLIMbus Processor E .
Loudspeaker < ! Alr
L P y, ( ‘ ; Interface
_ \ 9 g R v () (ex.W-CDMA,
| Ear Piece h c_<2 S WiMax)
” ) ) 10 [sLiMbus
FM Radio <
N / Memory Interfaces
p N (ex. Mobile DDR,
: < ~ Mobile SDRAM, Flash,
\ Microphone | L)
Memory Memory
Definitions
(Internal) (SD Card) CSI| = Camera Serial Interface

DSI = Display Serial Interface
SLIMbus = Serial Low-power Inter-chip Media Bus

Tektron/iX@



I What is MIPI DSI ?

DSl is the specification for processor-to-display interconnect in handheld platforms

The Legacy Standards in a Mobile Device

— Exposed wide standards

— RGB, VS, HS or DE
— All are parallel busses

— Each 45-50 signals

MIPI DSI-1
— Only Single standard: DSI-1
— Multiple Displays — One Interface
— Supports all Common Display technologies
— A Serial bus
— Just 8-10 signals
— 5:1 ratio savings in signals
— Lower EMI
— Physical layer is D-PHY
— Protocol layer is DSI-1

MIPI DSI-2
— Higher Data rate
— Backward Compatible to DSI
— Physical layer is M-PHY
— Protocol layer is DSI-2

Could be 45-50 signals |

Display 1
Application

Processor

Display 2

Could be just 8-10 signals

K Display 1

Application L
Processor
Sl
V
Display 2
SPI Display 3

Tektron/iX@



What is MIPI CSI ?

CSl is the serial interface specification

for Camera/ imaging peripherals and host processors

The Legacy Standards in a Mobile Device

MIPI

MIPI

Exposed wide standards

- YUV-10, YUV-8§, etc
All are parallel busses

—  Each 20-36 signals

CSlI-2
Only Single standard
—  Multiple Cameras — One Interface
—  Physical layer is D-Phy
A Serial bus
— Just 8-10 signals
—  3:1ratio savings in signals
- Lower EMI
Physical layer is D-PHY

Protocol layer is CSI-2

CSI-3
Higher Data rate
Backward Compatible to CSI-2

Physical layer is M-PHY
Protocol layer is CSI-3

Could be 20-36 signals

Application
Processor

Memory Bus
(CPU)

Camera l

Camera 2

Could be just 8-10 signals

Application
Processor

CSI-2

UniPort-D

Camera l

CSI-2

Camera 2

Camera

Camera

Tektron/iX@



MIPI Protocol Stacks

(source: mipi.org)

CAMERA | DispLay | Unipert | Umport | Audiol | coymg | BEEF S IPC 3:";:;& Trace S
DDB
SPMI - QST FrameWork
> b b
k= -] 5] Power
E‘ & & Managt.
oy o
o & B RF-FE:
CSsl-2 Dsl-1 RF DigRF DigRF
— i Control | ag 4G
FIE Conf SlimBus Conf OSsT TWP
_| .
g UniPro | UniPro UniPro UniPro
2 10 1.5 and HSI 1.5 and STP 1.5 and
3_ . 20 . |
CMOS-
CMOS- basad
based
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MIPI DSI Layered Architecture

Appli::atinn Processor Faripharal
Pixel to Byte Packing Formats
lication Application
App Command Generation ¢ Interpretation PP
Data Conirol Data Contrel
@ B bits @ 8 bits
Data Control FﬂCkE‘t EaEEd Pmtﬂml Data Control
Low Level Protocol ECC and Checksum Generation and Low Level Protocol
Testing
Data Control Data Contrel
i T .
Q [ 8 bits Q; 8 bits

Lane Management Lane Distribution and Merging Lane Management

i;"”} x8 b'rtal @{uu} x 8 I::+

Data Contral Start of Packet / End of Packet Duta Contro
Senalizer f Desenalizer
PHY Layer Clock Management (DDR) PHY Layer
Electrical Layer (SLVS)
High Speed Unidirectional Clock f

Lane 0 — High Speed Data (optionally Bidirectional in LP Mode)
i

Lane N — High Speed Unidirectional Data

Tektron/iX@



Test Solutions

I MIPI D-PHY

Component Level Testing
System Level Debug
HW/SW Integration
Characterization
Compliance

Tools to cover all your test needs for today and in future

Tektron/iX@



MIPI Solutions and Techniques

= Oscilloscope _
— Signal Integrity g”;";‘,%? g ,I&(r)lgallcy:/zer
— D-PHY Physical Layer Test
. [Oscilloscope J
= Logic Analyzer

— Validation and debug of the MIPI

protocol bisolay e Pattern
play Generator

= Pattern Generator
— MIPI Signal Generation

— Stimulating Driver ICs, Devices,
T LAagPG |

and Processors

Display

1 )
. PR
Display |« i "| Driveric
-
1

-

-y

A

= Qscilloscope, Logic Analyzer |
and Pattern Generator senor [€ 7 orveric [
— System level Validation & Debug

— Testing fully integrated mobile
handset platforms

Apps
Processor

v

Audio Memory

Tektron/ix\'@



Typical Protocol Validation Test Setup

System
Under Test

Tektronix-
/



Stimulus
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/



Test Environment

Application
SW
' Ej
TLA7000
Pattern
{ Generator J

Analysis
SW

A

A

Probe Probe
Clock ﬂ‘ Data Data TCIock
A

Analysis
SW & MOI Files|

A

DPO7254

A

Probe

Data TCIock

Signal Generation

Using Pattern Generator

Tektron/iX@



Stimulus Setup

TLA or PC

B

System
Under Test

Tektron/iw



I Stimulus

= Protocol Testing — Stimulating buses with known good data packets
or packets with intentional errors tests the system’s adherence to a
specified protocol

= Infrequent Events - System bugs that only appear when infrequent
events occur can be quickly reproduced with a pattern generator by
repeatedly stimulating the system with the key external event

= Automated Test — Production line test setups can utilize the PG3A as
a general purpose digital I/O source with a large number of channels

Tektron/ix\'@



Digital Pattern Generators

PG3AMOD PG3ACAB PG3L
Max clock rate 300MHz
# of Channels 64 32

32M Vectors

Memory
Data models Flat or block based
Output levels External Probes dete/miVA Matladéxpplications
Form factor Pll#grl'rlanA]\c;CII(me External cabinet forggg\ AOt flipnp.@rct@d
PGApp (Win XP, WIN7) Convenient pattern entry with multiple patierm fiIQ,ri]nE)_(;lst%ﬁ(bl‘export
Ref In/Out, Ext Trig In/Out Yes Yes No
External events 9 9 8
Width Expandable To 256 bits To 256 bits No
P300 Inputs Probe Yes Yes No
Probe Cables 4 4 1
DelayLine Rangeona | so0ns 500ns 7.5ns

Tektron/iX@



P332 MIPI D-PHY Probe for PG3A

Key Features

MIPI D-PHY Probe for use with PG3AMOD
and PG3ACAB

Generate CSI2 and DSI data over D-PHY
4-Data Lanes and 1-Clock lane

1.5Gbps / Lane data rate

SMA outputs for each lane

LP and HS Voltage and Timing adjustable
on a each lane separately

P332

Tektronix-
/



P332 MIPI D-PHY Probe

Key Features

= Optional external clock input port
suitable for impaired clock testing (e.g.
jitter, noise, etc)

= Ability to insert simple commands into
vertical blanking while in continuous
video mode

= Proper BTA response handshaking

when DUT returns control back to PG Noise injection setup for D-PHY

= |P contention detection Rx Testing

Preserve your investment with the ONLY 4 lane,
1.5Gbps stimulus solution in the market.

Tektron/ix@



PGRemote

Push Button Interface to generate CSI2 / DSI Vectors

PGRemote - Configl.cfg

sz sG] Set Column Addr B H Send I Save I Del DSI Cmdl List

=58 DCS Long Wiite Color On [ Coloroffi
Defl ne \ Bl gLIsE ] Set Column Address Shutdown Periph. Turn On Periph.

CSI/DSI BTA
Commands DataFileName

-

II

Enter Idle \ Exitldle

Enter Sleep Exit Sleep

|Z
o
“ .

and virchan(1:0] (N Enterlmvert | Exit Invert
t DCSCmd(7:0] DisplayOff |  DisplayOn Command
\ arguments ) | BusTumaound. || GetDiagResuk Buttons
StartColumn15:0] [N Bus Turn Around ‘ Get Diag Result
EndCalumn[15:0] Set Colurnn Addr | Set Max Return ‘
DatalD[7:0] SetPartialdrea | Gen ShortWrite
WordCount(15:0] [ | ]
r ~N eccro EED Send PicFrame12 | '
Coni i Checksum(15:0) LI Send HDFrame
onriguration T | e
g Send Pic2i3 | SendSDFrame
Parameters

Writehdem readCus

for PG

ReadAddr

playback,

and D-PHY DT Mode LPFreq (MHz) HSFreq(MHz)  LaneCnt | M9“i9- PG: Stopped s PG, prObe
. J uoor <R 00 Boco B ~(RETITTN | Bt status and
operational

StatUS Bal' C¢ lumn Addr ). . COﬂtI’O|S

PGRemote Main Window
Tektron/iw



I PGRemote

Push Button User interface to generate CSI2 or DSI vectors and
probe control
Adjust frequency, voltage and delay in HS and LP modes
Adjust D-PHY state timing parameters
Adjust frame timing and generate looping video
Enter and exit Low power states
Create custom commands, Macros and assign them to buttons
Save restore a configuration
Ability to use P332 as a generic high-speed serial probe
The PG can be operated in several modes
— Pushbutton Mode using the PGRemote software
— Macro Mode using the PGRemote software
— Scripting
— Full remote control mode

Tektron/ix\'@



Protocol Validation
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Test Environment

Application
SW

y

Pattern
Generator

|

Analysis
SW

A

TLA7000
7}

Data TCIock

Analysis
SW & MOI Files|

A

DPO7254

A

Pr

obe

Data

TCIock

\__/

|

N

Signal Acquisition
- Using Logic Analyzer

alliance I member
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CSI2/DSI Protocol validation

Solution Overview

P6982 or
P6980 Probe

USB Cable
For Control

Clk Data
(up to 4 Lanes)

D-PHY Preprocessor

Tektronix-
/



I Probing

= D-PhyPreprocessor has Solder-Down Probes
= Each Data Lane and the Clock Lane has a separate probe
= Probes are color coded for easy identification

= Can support Data Rates of up to 1.5Gb/s on each lane

CONNECTOR

on back \

. _
~
L |

HEATSHRINK/

&5, clear shown)

Tektron/iX@



D-PHY Preprocessor

Support 1.5Gbps per lane

Support for up to 4 Lanes of D-PHY data

Color coded solder down probes for easy identification
Support CSI2/DSI Protocols

Advanced Packet Level Triggering

Real Time Filtering

Lane activity and Error Status

Simultaneous Low Power and High Speed Data Acquisition
8x improvement in TLA Memory usage

Image Export

Compatible with both TLA6k and TLA7k

Preserve your investment with the ONLY 4 lane,
1.5Gbps protocol solution in the market.

Tektron/iX@



D-PHY Preprocessor control Ul

Preprocessor
Configuration

Status Area
sLane Activity
*Trigger Status
*Error Status

54 DPhyPreprocCt

Flle  Control Conflg  About  Debug

Zonfig

Max Lane Court

Iv| Escape Mode

MIPI Standard m H Detta Mode

B Auto HS Freg
cet Tncot [

HSUk Hreq (MHz) Send
SClk Adjust (ps) ml Ca

ECC Emor
Sticky ECC Emor:
ECC EmorCnt:

CRC Ermor.
Sticky CRZ Emor:
CRC Emor Crt:

Trigger:

icky Trigger:
Trigger Crt:

LP Activity
HS Activity

send configuration sur

Short Pht Crr:
Long Pl Cri:

LP Plt Cnt:
HS Pkt Cnt:

Tatal Pkt Cri:
Filtter Pkt Crit:
TLA Output:

HS Active Lanes:

Meas. HSClk:

0 Ln1 Ln2 Ln3 Ck

Tt 1t 1y __
E - A A

15280336
6548715

6548715
15280336

21829051
2182905
Active

4
743 MHz

Trigger Pkt Types

- [] Shutdown Peripheral

-] Tum On Perpheral
Generic Short WrieD
Generic Short Wrie1
Generic Short Wrie2

- [] Generic Read RequestD

--[] Generic Read Request1

[ Generic Read Request2

--[] Set Max Retum Pit Size

- ] Mull Packet

- [] Blanking Packet

- [] Generic Long Wite

+-[J DCS Write Commands

+- [ DCS Read Commands

/- ] Read Response Commands

f- ] Packed Pixsl Stream Commands

- M1 Custom Commands

Field ByteOff [EEH

GenericParam1[7:0]
GenericParam1[7:0]

Unused
N Ulnused

Tngger Equation Trigger Type

Defautt 14243848546 Packet Ficlds

Trigger & Filter
Definitions

Tektronix-
/



D-PHY Decode

Supports from 1 to 4 lanes of D-PHY
data
Decode and Display
— All LP and HS state transitions
— LP commands and data
— LP and HS Data in Byte Format
— All types of Short and Long
packets
— DCS Command decode
Supports different RGB and YUV
Schemes
Supports ECC and Checksum
verification.
selectively view the decoded
information at different levels of
hierarchy

File Edit wiew Data System Tools Window Help
BH S = = A | || M8 Explorer ~ [illl Setup [ Trigger A% Waveform 5 Listing
55 s/H analysis [l NEX-DDR-PROTOCOL B iverify 193 Define Compare
¢ M &[seach

ot T L A || & Activity £ Threshold A A

_ﬁ - IEursnl 1v tF‘urw sl i

" File Edit Wiew Data System Tools Window Help
DFh
BEHL s A A | W explorer ~ [l Setup T Trigger 1 Waveform 3.7 Listing
TH 21078 IR < o/H Analysis [Jl] NEX-DDR-PROTOCOL [ iverify 173 Define Compare
D) ” . T
[ o B 2 e A | 4 Activity F Threshold AN & # & |Seach
il 21079 AT 2 IEursnr1 V|ln|:| EursanV‘ =0s
= 21080 | --
T0EL | — DF hyPre BB4_PE380 DFhyPre EBE4 PUDPhyPre BE4 P{OPhyFre BE4 PIDPhyPre EE4 Fl
g%ggg - ample DPhy Packet Decode Lane0 State [lanel State [Lane? State [Lare3 State
1084 | -- =
VIRTUAL CHANNEL = 0B
Erra . DATA TVPE = 3th
S1087 | —- WORD COLNT = 560
21088 | -- ECC = e N
10 CRC = CES:h (GOOD}
i 20794 ING P HS-Data 0x33 | H5-Data OxCE D
D VIRTUAL CRANNEL = O - -
P DATA TYFE = 15h
E WORD COWNT = 36
21050 | -- ECC = 10h
21051 | -- CRC = ACE1h (GOOD) -
21052 | - 20805 R D
21093 | - VIRTUAL CHANNEL = O
gig-; - DATA TYPE = ZL N
- FARAMETER = D000
ase| - ECC = 1zh
Err 70821 D
aril: VIRTUAL CHANNEL = O
ana | DATA TYPE = 3Lh
1ot | - PARAMETER = DOODh
10z | - ECC = Oth
103 | 20837 s R RG D
S10s | - VIRTUAL CRANNEL = O
21105 | -- DATA TYFE = 3
1106 I WORD COLNT = 560
v ECC = (Eh
D'—k SEL0 pected C157
s 7 NG F -Data -Data ]
3 VIRTLA! TNEL = == ==
21107 | - DATA TYFE = 15h
Zﬁgg - WORD CCLV}‘:‘T =3
- ECC = L0
a110 | -- eyt ;
T = CRC = ACELh (GOOD) _ .
VIRTUAL CHANNEL = O
aus DATA TYPE = 2ih
Bt PARAMETER = D0OOh
S111e | - ECC = 1zh
a1z | - T1106 D D
e VIRTUAL CHANNEL = O
21113 DATA TYFE = 3Lh
1120 PARAMETER = D000h
2121 | -- ECC = OLh
212z 71177 Jia R e D
v VIRTUAL CHANNEL = O
D DATA TYFE = 3Eh
W WORD COLNT = 960
E ECC = (Bh
< CRC = FC4Eh (GOGDY
122 1R = N e e e L e g

Properties - Listing 1

Disassemble Across Gaps

Packet-level Sum -

Packet-Level :
Hig Valid LP/HS Cycles

LP Mode
HS Mode
All Cycles

oKk | [ Cancel

Help
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Protocol Support

Packets extracted & stored for further
analysis

Image rendering

— Rendering with Partial Data
supported

Different RGB export options

Properties - Protocol 2

[] Frame Across Gaps

Samples To Analyze

Start Cl Mumber of Samples:

Sample Range: 0-121071

DSI_A_Solder_In Controls

[#] Save Image File
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Data Formats supported

CSI| Formats DSI| Formats

= YUV420 8-bit (legacy) = RGB888

= YUV420 8-Bit = RGB666 Packed
= YUV420 10-bit = RGB666 Loosely Packed
= YUV422 8-bit = RGB 565

= YUV422 10-Bit

= RGB888

= RGB666

= RGB565

= RGB555

= RGB444
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I System Configuration

— TLAGK or TLA7ACx (1ea)

— TLA7012/TLA7016 (1ea)
— For use with TLA7ACXx

Option - 2
— DPHYPRE (1ea)
— P6980 (lea)
— TLA7BBX (lea)

— TLA7012/TLA7016 (1ea)
— For use with TLA7BBX

Protocol Decode Stimulus
[* Option-1 [* Option-1
— DPHYPRE (lea) — PG3AMOD (lea)
— P6982 (2ea) — P332 (1lea)

— PGRemoteSW (lea)

— TLA7012/TLA7016 (1ea)
— For use with PG3AMOD

Option - 2
— PG3ACAB (1lea)
— P332 (lea)
— PGRemoteSW (lea)

Tektron/ix\%




I Summary

=  Stimulus

— Only 4 Lane stimulus solution that can support 1.5Gbps
Data rate / lane.

— Provides the flexibility to control link level timing
parameters as well as PHY level timing and voltage
parameters

— Supports both the DSI and CSI2 protocols

= Protocol

— Only 4 Lane Protocol validation solution that can support
1.5Gbps Data Rate / Lane

— Provides sophisticated Packet level Triggering, real time
filtering, Status Monitoring and LED indicators

— Supports both the DSI and CSI2 protocols
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