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Agenda

MIPI® Technologies & Tek Strategic Involvement

D-Phy testing
— TX
— Scopes-Decode: CSI, &DSI
— Rx

M-Phy testing
— TX

— Scopes-Decodes:, 8b-10b, DigRF, LLI, &UniPro
— RX

Summary, Q&A
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MIPI Technologies Overview
Example of a Mobile Platform
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Tek Strategic Involvement
With MIPI Alliance &UNH-IOL

= Tektronix is a Contributor Member of the MIPI Alliance
= M-PHY Tx/Rx CTS Test Document “Co-Authored” by Tektronix
= Tektronix has a close working relationship with UNH-IOL.

= Joint Press-Announcements of Tek with MIPI Alliance and UNH.

— "As an active MIPI contributor, Tektronix products speed the assessment of D-
PHY and M-PHY performance and signal integrity. Tektronix is helping to simplify
physical-layer test and validation."

— Joel Huloux, Chairman of the MIPI Alliance, Sept’2011

— “...Tektronix spurring the adoption of D-PHY and M-PHY specifications..”
— Joel Huloux, Chairman of the MIPI Alliance, Sept’2010

— “Tektronix has been supportive of UNH-IOL's collaborative efforts of physical layer
measurement methodologies”
— Andy Baldman, MIPI Interop - R&D Technical Staff, UNH-/OL, Sept’2010

10l/ mipr alliance Tektronix:
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Tek Strategic Involvement

Tek Tools listed on MIPI Official Webpage, UNH Webpage &CTS Spec
{_

C | @ www, mipi.org/news-events/member-press-releases

Tektronix Lnveils Industry's Most Cost-Effective Salution for MIPIE Alliance M-PHY Testing September 27, 2011
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Through a collaborative agreement with Tektronix, the UNH-IOL is
using the Tektronix DSA72004B Digital Serial Analyzer for MIPI
testing. Combined with UNH-IOL's D-PHYGUI softare, this
platform provides the ability to capture and analyze D-PHY
signalling, in order to perform the UNH-IOL D-PHY Transmitter
Physical Layer Conformance Test Suite.

| | For more information on the Tektronix DSA72004B please visit

| http:hwvew tek com

The Moving Pixel Company P331 MIPI D-PHY Probe is used to

implement many protocol layer tests for both CSI-2 and DS for up
to 4 lanes.

For more information an the P331 MIF’\ D-PHY Provbe, visit

http: £

html

Industry 15t M-PHY Rx &Tx Demos at MIPI
F2F, Athens, Sept’10, Osaka, Mar’11 &Denmark,
I ———

UNH (University of New Hampshire)
is a 3" party test house Using Tektronix setup

aiting For vawes.jol.unh.edu

iol) mipi alliance Tektronix



Tek Strategic Involvement
Key-Customer Testimonials

= Joint Announcements of Tek with ST-Ericsson, Synopsis &Mixel

— "We have been using Tektronix M-PHY test bench for over a year for M-PHY
electrical characterization and analysis and to significantly speed up compliance
testing. Advanced test solutions such as those available from Tektronix are critical
to the emergence of a new standard like M-PHY. "

— Steve Kwiatkowski, HSS Test Engineer, ST-Ericsson, Grenoble, June 2012
— Ahmed Bouaiss, HSS Test Project Lead, ST-Ericsson, Grenoble, June 2012

— “Synopsys used the Tektronix DPO70804 and DSA8200 oscilloscopes to ensure
that the silicon-proven DesignWare MIPI M-PHY met the necessary electrical
characteristics and performance requirements”

— Hezi Saar, Product marketing manager, Synopsis, Inc. August’ 2011

— “MIPI testing requirements involve a large set of PHY layer checkpoints.
Automating PHY testing is essential for high efficiency and predictability. We were
glad to support Tektronix....”

— Ashraf Takla, CEO, Mixel Inc, July’ 2010

10l/ mipr alliance Tektronix:
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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

Tektron/iX@



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.

= Several measurements (Total 49) to be performed.
— Clock Lane
— Data Lane
—  Clock-Data Timing

101 Tektron/ix\'@



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

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

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

Value proposition

W TekExpress D-PHY Automated Solution {Evaluation ¥ersion) (Untitled)* 1ol x|
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puTiD [pUTOnt B Stop
N ——

Select | Acquie | Anslze | Report
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& Homal Both 2

" Continuous

¥ 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

= Elnup‘\

1.1.2Data\ane
1.1.4 Data
1.1.6DataLne
1.1.6 Data L
1 17 Data
+] Group 2
+] Group 3
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= Group 5

TekExpress launched successfully,

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]
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ne Fall Time
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Test Description Configure
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Show Schematic

SelectAll
EN—
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— Custom-limits/ Limits-Editing

— 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

Feature

Benefit

Unparallel-Automated
Testing

Performs Single-button Fully-Automated testing.

“Automatically” Identifies the testing region for each test using auto-
cursors, and does not require operator intervention,

Minimizes your testing time and resources.

Widest Tests
Coverage

100% Coverage

49 out of 49 total CTS tests

Fully-Automated
Multilane Testing

Enables Single-button execution for “multi-lane” DUTs, using any
external RF switch (Recommended Keithley S46-6666A switch:

)
Provide single-printable report for all tests and all lanes together,
tabulated lane-by-lane.

Fully-Automated
TemperatureChamber

Validate All High Speed tests using differential probes, Socket XL
cables, High-Temperature Tips and Standard Filter Files.

Characterization/
Margin Testing

Unit Intervals automatically calculated based on the DUT datarates
Allows to perform ULPS &Normal Mode tests

Allows custom-limits or limits-editing to perform Margin testing.
Allows selective tests run in Clock Continuous mode

Test-Reports

Provides “Zoon-In”" screenshots of cursors for each teYpktronix:
Z




D-PHY Tx : Opt.D-PHYTX Features

Provision to Load Filter-files for Temperature
Chamber or Channel I?g—embedding

Multi-lane Automation Setup using
Keitley S46-6666A/ any RF Switch 7% Confiquration Panel x|

Configuration for D-PHY CSI-4 Transmitter CTS WD [Base Spec 1.0) Normal Clock Mode. Both TestMode. Automatic

Parameter , \ Value
FRF Switch , \ Do not use
Real Time Scope , \
I I Measurement W \ Automatic

L 4 4 3 £ B —FikEr‘Filzﬂ/[lDr Testing in Temperature Chamber) NQW
\ . . . Filter Fil=2 [for Testing in Temperature Chamber with Differential probing) Mor
CH1 CH2 CH3 CH4 De
RF Switch
Lok in: I@ Filtgﬁﬁ_fmjempelature_Ehamhel j +) T [
Pézl;lrr!\jg DIP On tp Cn DiffarentiaIFi\terF\IeForTemperatureChamber.ﬂt

SingleEndedFilter FileFor TemperatureChamber. it

Configuration for 1.5.1 HS Entry TCLK PREV alue

Acquite | Analyze ” Limits " Comments

GHIcre CHs Only solution for Single-button = —
Scope Single Edged . “ . » \ettical Soal
automation of “multi-lane” DUTs. W
Wertical Positior
B TekExpress D-PHY Automated Solution (Evaluation Yersion) (Untitled)* 2 & =18l Data and Clock Lanes Acquisition with Data &s Tr - |Vertical Offset [
File View Tools Help Horizantal Scal
" ; » Sample Rate [
ourio [ouroh a % % Record Length

éelecl Acqure Analyze Report

" Comphance Mode

Device Clock Lane Probing Version Default Settings
fD-PHY Csl1-2 Z & Sing ded CTS 1.0 (Base Spec 1.0) T

& User Defined Mode

Clock Mode Lanes To Test Test Mode %
£ Nomsal V¥ Lane1 M Lane2 M Lane3 I Lane 4 oSl |

€ Continuous Automate Lane Switching with RF switch

Both

|8 RF Switch Setup x|

Map the lanes and input types to location on the\iglay

p8

Socket Cable XL (020-2200-00 with High Temperature
Tips (020-2958-00) or other on P73xx

D-PHY CSI-2 Transmitter CTS 1.0 (Base Spec 1.0) Normal Clock Mode

= [ Growo 4
E1 4.1 Clock Lane HS Entry: TLPX Value
= 1.4.2 Clock Lane HS Entry. TCLK-PREPARE Value
1.4.3 Clock Lane HS Entry: TCLK-PREPARE+TCLK-ZERD Value
[ 144 Clock Lane HS-TX Differential Voitages (VOD(0). VOD(1))
[ 4.5 Clock Lane HS-TX Differential Voitage Mismatch (VOD)

[ 146 Clock Lane HS-TX Single-Ended Dutput High Voltages (VOHHS(T
[ 1-4.7 Clock Lane HS-TX Static Common-Mode Yoltages (VCMTX(1), VC

CP 7 CN -

1.4 Clock Lane HS T Static Commonade Vollage Mismalch vCh "4 1 110Uk Bpes o the source chamel on th scope
A 1.4
1.4.8 Clock Lane HS-TX Dynamic Common-Level Variations Between 51 D3 | Source (Clocl [Soure .
' = op cH Cko  |oH3 -~
= 1.410 Clock Lane HS-TX Dynamic Common-Level Vasiations Above 45 on ey i e S
91‘411 Clock Lane HS-TX 20%-80% Rise Time (tR) = ol
3 spraalne
[ 1412 Clock Lane HS-TX 80%.20% Fal Time () Eﬁ«:(&;f&:&:ﬁ .
= 1.413 Clock Lane HS Exit TCLK-TRAIL Value Q—“ o=t
1.4.14 Clock Lane HS Exit: 30%-85% Post-EoT Rise Time (TREOT)
1 1B Plank 1 UE B TEAT Atlon = KEITH LEY -
Tektronix:
e S46-6666A Switch v




D-PHY Tx : Opt.D-PHYTX Features

8 TokExpress b PHY Automatud Sotution (151 Diff)
S

ouTio [uTom B dmm

Test Reports with B ——
“ZOOM-IN” screenshots | e
of the cursors placement | | mwnix

D-PHY Transmitter Signal Characteristics Test Report

for each test. s

Single-Lane Automation Setup using
SE/Diff probes

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

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 ﬂ

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] (
Filter File2 (for Testing in Temperature Chamber with Differential pl\otmgl\ |

Maruial

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

Tektron/iX@



D-PHY Tx : D-PHY DUT Scenarios
Use Cases/ Test Setup Examples — 1 (Live-Setups)

Use-Case: Single-lane Live-Setup (i.e = Use-Case: Single-lane Live-Setup

Tx-Rx ends connected), and DUT has (ie.Tx-Rx ends connected), and DUT

no SMA i/f. has Only SMA i/f.

Test Setup: “No Termination Board” = Test Setup: “No Termination Board”
Required. No Probing board Required. Required, But a Probing-Board Required
Use Solder-In/ Square-Pins directly to for SMA i/f.

connect at the PINs of the DUT.

Receiver

RiNiwImi

ProbingBoarg

Tektron/iw



D-PHY Tx : D-PHY DUT Scenarios
Use Cases/ Test Setup Examples — 2 (Non-live Setups)

Use-Case: Single-lane Non-Live-Setup =
with Stand-alone DUTs, and DUT has
no SMA i/f.

Test Setup: “Termination Board” .
Required. Use Solder-In/ Square-Pins
directly to connect Test Setup: “No
Termination Board” Required. Use
Solder-In/ Square-Pins directly to

connect. Cables between RTB and DUT
must be shortest matched pair as

possible.

Use-Case: Single-lane Non-Live-Setup
with Stand-alone DUTs, and DUT has
Only SMA i/f.

Test Setup: “Termination Board”
Required. And, a Probing-Board
Required for SMA i/f..

Fekdronix Oscloscops

Tektronix-
/



D-PHY Tx : D-PHY DUT Scenarios
Use Cases/ Test Setup Examples — 3 (Multi-Lane DUT)

Use-Case: Multi-lane Non-Live-Setup =
with Stand-alone DUTs, and DUT has

no SMA i/f.

Test Setup: “Termination Board”

Required. Use Solder-In/ Square-Pins
directly to connect. Optional: Keithley

RF Switch for multi-lane Automation

_Teklronix Oscilloscope

.
@
El’ =1
Y

Use-Case: Multi-lane Non-Live-Setup
with Stand-alone DUTs, and DUT has
Only SMA i/f.

Test Setup: “Termination Board”
Required. And, a Probing-Board
Required for SMA i/f. Optional: Keithley
RF Switch for multi-lane Automation

Tektronis Osclloscnpe

TekExpress D-PHYTX Multi-Lane Automation Configuration
{111 (for Continuous-Clock mode/use-case, using 4xP73xx or 4xP7240 probes)

e se) ©®
I I
4444

L

———
]
RF SWITCH

Tektronix-
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Setup: MS0 20GHz scope, 4x PE248 probes, Termination board and probing beard from UNH. A, 1.77]
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D-PHY Tx : Opt.D-PHY Debug and Analysis Solution

= Opt.D-PHY : D-PHY Essentials
— DPOJET option for Setup Library &MOI
— Provides Debug Analysis 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.DJA is Pre-Requisite

= Differentiation
— Fully-Flexible for Debug Analysis &Characteriz8
— Breadth of Tests Coverage
— Based on State-of-the-art DPOJET tool

= Value proposition
— Tek 3.5GHz scope is the Minimal Configuration for accurate testing
— Single tool (DPOJET) for both MIPI Phy standards - Opt.M-PHYTX &Opt.D-PHY
— Comprehensive DPOJET Reports.

— D-PHY extension spec (1.5G) ready = .
Tektron/lx



I D-PHY Tx : 1.5G Data Rate Extension Spec v1.1
Spec Announced January, 2012

= Both Opt.D-PHYTX and Opt.D-PHY are Fully-Supported for 1.5G.
— 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.

Tektron/ix\'@



Agenda

= D-Phy testing

— Scopes-Decode: CSI, &DSI

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

Timestamps

= Decodes LP &HS states, BTA,
DCS, ECC, Checksum, Escape
Mode, etc

= Decodes SoT, EoT, Data Type,
Virtual Channel, Word Count,
Short / Long packet, Number of
pixels, Each pixel values shown
In R-B-G format.

= Timestamps for each Event
&Event Table

= Zoom on a row of pixels

Tektron/ix\'@



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

Errors/ Warnings indicated in Decode waveform &Event Table

File | £dd | Vertical | Digial | Herizthcq | Trg | Display | Cursors | Memswe | Mask | Math | MyScope | Analyze

m”l‘.‘lﬁﬂﬂﬂﬂ i Nll‘ilﬂliil'liﬂl‘lrllJPII”WM!MHWMlr?fﬂlﬂml
CuapsmENEEY o RS u

1‘ﬁ'r WL T

frmprnwmpwnmm

ECC: 13n

File | Edd | Vertical | Digital | Heriziieq | Trg | Display

N ]

Glol L LT (RSN |

R
RN

..“.,4.

Checksum Error

A Y IV 1] 1 ot 1
,wal\“u*\!ﬁulh""‘ ﬂ""‘ll‘lll‘d-‘ rasition gy I

49.18%
Factor ()

1000

h k fi ‘-1 I" " l LERR i i\‘ ‘,|| \fﬁ LR NN

e cucn ooy 20.0psidiv

1 3¢

el ﬂfiﬁﬂlh‘!l TMNFH?F} lu,‘rl!-«l[llfi I F-'lj-!i.

500 LIRNTEN

200ns 99.7ps 102ps

Command_Data Type

Packed

VC PacketData WC Pisels ECC_Checksum EmorWarming

Pixel 888 60 |20 |07h 3415h |wC: Corrected from 316

PHY: Sync missing

PHY: single bit error

d pixel 888 20 |07h |735ER

00h 00h

d pixel 888 60 |20 o7 Lge: Incomplete packet

T 200mv

LEm

200ns 997ps 102 M clich 0.0y
200ns 907us 1028

Errors and Warnings indicated in event table
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D-PHY Tx &Decode: Recommended Test Setup

Scope
— DPO7354/C or DPO/DSA/MS0O70404/B/C/D or higher for rise time
accuracies

Probes

— For 7Ks: 4x TAPxx/ P6245/ P6249, or 4x TDP3500/P73xx (clock is non-
continuous), or 3x TDP3500/P73xx (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 \\'-{jiﬁ-,.
— Opt.D-PHY on DPOJET for Debug, Analysis &Characterization
— Opt.SR-DPHY for Decoding CSI-2 and DSI traffic \\\\ “ -
m FIXtU res P7380 probe used with a probe-tip

— As MIPI is a chip-to-chip interface, most DUT setups are LIVE with Master-Slave/
Receiver-end connected.

— For live-setups: No Fixtures required.

— For non-live setups: We recommend following UNH-IOL Termination board

Tektron/iX@


http://www.tek.com/MIPI
http://www.iol.unh.edu/services/testing/mipi/fixtures.php
http://www.iol.unh.edu/services/testing/mipi/MIPI_Test_Fixture_Order_Form.doc

D-PHY Tx: Optional Accessories
Optional Based on DUT Scenarios (i.e. SMA/ Non-live setup/ Multi-lane)

= UNH-IOL RTB Reference Termination Board (list price: $2,895.),
UNH-IOL Probing Board (list price: $450.), and Capacitive Load Board
for Clock and Data Lane LP-TX Signaling tests (list price: $295.).

— http://www.iol.unh.edu/services/testing/mipi/fixtures.php
— www.iol.unh.edu/services/testing/mipi/MIPI Test Fixture Order Form.doc

D-PHY. REFERENCE :
TERMINAT I OK” BOARD
3 ev 2.0 0.6

PHEARRENS 5

= RF Switch,

— Keithley S46-6666A, for multi-lane automation:
— http://www .keithley.com/products/switch/rfmicrowave/?mn=S46

IEKII'OII/]X®


http://www.iol.unh.edu/services/testing/mipi/fixtures.php
http://www.iol.unh.edu/services/testing/mipi/MIPI_Test_Fixture_Order_Form.doc
http://www.keithley.com/products/switch/rfmicrowave/?mn=S46

I Agenda

= D-Phy testing

— RX

Tektron/iX@



D-PHY RXx : Test Solution Overview

Manual Setup based on PG with PGRemote Software

= 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

= Cost effective solution D-PHY signals

— 70% Lower list price vs Competition

= Re-usable for Protocol tests

— PG3A is the Only 4 chann
solution for CSI &DSI test

Recommended Manual Setup

= [AWG7082%
__ ’
FhwAare* D-PHY

7y
) P332
PG3ACAB Probe*

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




D-PHY Rx : Test Solution Overview
100% Test Coverage to CTS v0.98

Group 1LP - RX voltage and timing requirements

Test Title

Fage

Equipment

21 LF - R Logic ] Immed wokage { )

oy B LF - R oo O imped voliage man-ULF Sake ()
213 L= - R Loagihc O limgnet violbege UILF S0 IV aeg
214 LF - 3 Minirmram Polse WidH Resnrss: (T
215 LF - R Imipef Hrstanesk (Toygql

Z1E LF - R et Pk Raedion (Syess)

217 LF - R Inberdemnce Tobemmos (G, amd fu)

-] LF - CiD Logic Corbenfion Theesmdids (e 80 V)

Group 2LP - RX Behavioral Requirements

Ha = s mo

i m
[

[A]

mn m
[ v A |

(W]

(W]

= AWNG = DT Fower Samly

= AWG
= AWG

Test Title

uipy

ey LF - R Inifeiibon Pesdcd (Tee)

ey UILFE ExE: LF - R T agam TS Vs

233 Chocle L ILF - R Ievamlld A boefed 'UILFS: Eriry

ZI4 Do L L - R vl dibafed Escane Mo Enfry

el Do L L - R vl dibarfed Escepe Mo Commemd

ZIE Dwafa Lame L - R Escape Mo Invalid Exi (infcemnatie)

ZIT Diafa Lame L - R Escape Mode., [pmaing Faosk THipoes~Commend Exdm B

Diata Lama L - 5 Sncmpe Mode Uns oo Uress e Commancs

[}
[ X}
0

1 1 1 1 1n 1
[P v T ¥ B I I

(W]

(W]

Group 3: HS - RX Voltage and Setup/Hold Reguirements

Test

Title

Page

Equipment

3
Gl
ka

i
Wi
(]

3
i
=

HE - RX Commeon Miode wolbage Tolermres: (W iomeos)

2000 Difznentiel Innet High Thresioid (Ve

2000 Difeneniial lnnet Low Trresioid (Ve

HE - RX Singie-Sndad nput Hgh Wobage (Viea)

HE - R Singie-Sndad Input Low Vatags (Vg

H2 - X Commonbdode Rieranenoe S00HE - 4S0MHE (daka VTR
M2 - AX Commaonhode Rherlanenos Beyoed 4500 (deiie WOMROGHE)

HE - RX Satmpkoid amd Jter Toemnne

Group 4: HS - RX Timer Requirements

125

=

(T T
[F A A I A

[A]

= ANG

[A]

= AWNG

[A]

= AWNG

Test No.

Title

Equipment

241

242
243
44
4=
245

24T

el
49
2410

Dot Lame HE - RN Tommean Valoe

w LT NIT Y - i pR——— p— T
Dl Lame HE - FX Teganm Valos

Dot Lo HE - R Tegmay, Tobamnoe

Dt Larms HE - R Teggem Vil
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i Lares HE - R Tocanma Viahos

Chock ILame S - A T gy, Tolammos

Chock ILame 2 - AN Tegamy WValse

Chock ILame S - A T gumy = Teammyy Tolommes
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[T}
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[
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M-Phy testing
— Tx

Tektron/iX@



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 & 1/O 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

IN
"~

s LINE
MTX [EXOOOOCKOCK] MRX

Application-agnostic &
Application-specific Protocols

P _UNE_ sl
MTX [OXOXOKOKOOKOCK] MRX | s

PiNs

LANE MANAGEMENT
LANE MANAGEMENT

X
=

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

Physical Layer

source: Www.synopsys.com
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What are M-PHY Type-| and Type-Il ?

M-PHY type-| MODULES M-PHY type-ll MODULES

HS-tamb (RT) NT HS-1ab (RT) NT
i
SYS (NT) RT
L Typel \
diﬁ) MOGULE Li | e
/| am PVAAO (NT) | RT :"'3‘)3”'-5
PV (NT) RT
PWM-2 (NT) RT
PWM-3 (NT) RT
PYWM-4 (NT) RT
PWM-S (NT) RT NT = Not Terminated
RT = Resistively Terminated
PUMS (NT) RT LA = Large Amplitude
SA = Small Ampitude
PYMAT (NT) RT Application | Type | HS-GEAR
DigRF v4 I 1
CSI-3 | 2
DSI-2 | 2
JC-64.1 UFS | 2
LLI | 3

Tektronix-
/



M-PHY Transmitter 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 36 320-480m\V 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
= 1000+ tests per lane, covering multiple Gears, Terminations, Amplitudes.
= 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 Transmitter Testing Challenges
Multiple instruments for Different tests (Electrical and PSD)

= M-PHY DIRF is an interface between base band and RF chip

— Common mode (CM) signal component dominates EMI — interferes with
LNA

= Conformance Test Requirement:
— Power Spectral Density (PSD) of CM signal shall be within the mask
— CM Mask =-180 - (14.3*In (f_MHz) - 159) dBm/Hz over 500-3000 MHz

— PSD is frequency domain test, and usually done using Spectrum
Analyzer separately, in addition to an Oscilloscope for remaining tests.

FPower Spectral Density

-80
: : : : : : Common-Mode Limit
N 100 b TR O i S Nese I FIP—— F,MHz | Limit, dBm/Hz
: : : : : : 500 -109.9
E H H H H H H 1000 -119.8
o H H H H H H =
= 120 %eleprrieanes L ELCU RO frennnnie [ feen FATTRETRRES 1500 -1256
é 3 : ! Commo#-mode Liénit 2000 -129.7
= : : : : 2500 -132.9
g_mg Lo e, W SO | ri: P VPSR- HOR— T 3000 -135.5
g : : : : : : 3500 -137.7
0 24000 -139.6
g B T T O P POr SN SO NP
g _180 ................................................................................................................

200 ; ; i i i i
500 1000 1500 2000 2500 3000 3500 4000
Freguency, MHz

Figure 34 Common-mode Power Spectral Magnitude Limit TEktron]x
v



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

= Opt.M-PHYTX
— TekExpress (2.0) option for Single-button Automated transmitter testing
— Provides Conformance &Debug Testing to M-PHY Base Spec v1.0 &UNH’s CTS.
— 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 required.

= Differentiation
— All HS and PWM Gears

— Most Complete Test coverage
— (95% HS, 74% PWM). _ _

— Seamless Debug on failures (User-Defined m oA
— Multi-lane one-time Setup (Diff Acquisition mc
— Scope-based Power-Spectral Density tests

PPPPPP

Non Terminated

= US list price
— Opt.M-PHYTX: $5570

uuuuuuuu

= 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. TEktl'ﬂll/lX@



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

Key Feature

Benefit

Automated
Testing

« Significantly reduces testing time, and enables you to test devices faster
« Automates apprx 1000 tests in regression, in different combinations of
Gears, Sub-Gears, Terminations, Amplitudes, etc

Most Complete
Tests coverage

* All HS Gears including Gear3, and all PWM Gears
* HS 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

» User-Defined mode allows Pause on a Test while in Automation, and Switch
to DPOJET Analysis Tool for Detailed Debug of failures

Multi-lane
one-time Setup

« Connect upto 4-lanes of DUT to 4-channels on an oscilloscope, using
differential mode of acquisition.

Setup
Configuration

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

Test reports

35

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




./ TekExpress M-P|

™ (o

36

— n Acquisitions e

Status Ready [

(_1_|J DuT

B Test Selection

DUTID |DUTOO!

« ) Acquire live waveforms Use pre-recorded wavefarm files

View |Compiiance | |

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

Device Profile

B Acquisitions

n Preferences Device Under Test

ouT)

Amplitude Gear Selection

DPODSAMSO 70000 Series
Digital Cscilloscopa

Pesitive
Negatve

T«Dp
TxOn

[ small [Vear1 |Aony V]

[7 Large [ Gear2

Termination
|+ Terminated

I Non Terminated

puT

\Diﬂzrenﬁal probe

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

M-PHYTX — HS Test Configurations

DPOIDSAMSO 70000 Series
Digital Oscllloscope

. Oifrentilprobes in
Device Under Test Negafive  SNgle ended made
{DUT)

@ Test Selection = HS

pr— ' 3 | Acquisitions

Status Reacy

Version CTS v0.8 | ¥

Device Profile

DUT Operation Mode Gear Selection

+ Burst Continuous f7 Gear 0: 0.01-3 Mb/s
Amplitude [ Gear1:3-9Mbis

[ sman v/ Large [ Gear 2: 6-18 Mbis
Termination [ Gear 3:12.36 Mbis

|/ Terminated | NonTerminated | Gear 4:24-72 Mbis

Test 1.1.1-HS-TX Unit Interval and Frequency Offset
Test 1.1.3-HS-TX PREPARE Lenath
Test1.1.4-HS-TX Common Mode DC Output Voltage Amplitude
n Preferences Test 1.1.5-HS-TX Differential DC Output Voltage Amplitude
i Test 1.1.6-HS-TX Minimum Differential AC Eye Opening

Test 1.1.7-HS-TX Maximum Differential AC Eye Opening
Test1.1.8-HS-TX 20-80% Rise and Fall Times
Test1.1.13-HS-TX Intra-Lane Output Skew

Test1.1.14-HS-TX Transmitter Pulse Width
Test1.1.15-HS-TX Total Jitter
Test1.1.16-HS-TX Short-Term Total Jitter
Test 1.1.17-HS-TX Deterministic Jitter
Test 1.1.18-HS-TX Short term Deterministic Jitter

Probing [ Gear 5: 48-144 Mbis

~ ~ Test Description
+) Single-Ended  (_ Differential [ Gear 6: 96-288 Mbis P

[ Gear 7:192-576 Mbis

configuration attribute.

To verify that the length of the DUT's transmitted
HS-PREPARE period is consistent with the value
indicated by its TX_HS_PREARE_LENGTH

schematc
=

M-PHYTX — PWM Test Configurations

Status Ready |

M-PHYTX — HS Tests Coverage TEktl‘ﬂlliX®
7/



M-PHY Tx : Opt.M-PHYTX Automation Features
User-Defined Mode — Few Configurable Parameters (HS &PWM)

Table 18: HS test parameters (User Defined mode) (cont.)

Paramater group Parametsr name Range Default Unita
HS: Ref Levels Aksolute/Percentage Absolute, Percentage Absolute WA
Autoset basetop AUTO, MINMAX ALTO MiA
method FULLHISTOGRAM,
EYEHISTOGRAM
High level 3 51 40 80 in %) 80 (in_% % o\
A0 o 10 (in Absohts) 0 (in| Table 18: HS test parameters (User Defined mode) (cont.)
Mid level? 2;30"9 315'0[" :.Ls i ED_U Paramster group  Parametsr names Rangs Disfault Units
3 = |;|r — okte) '"T HS: Clock Clock Recovery Constant Clock-Mean, Constant Clock-Mean Mi&
Low level 010 49 (in %) 10 (4 Recovery Methcd PLL Custom BW
-10ta 10 jin Absoltz) 0 fin : Vol T 2 —
Hysteresiz ® 2 b2 20 in %) 5 - Tore e k Table 20 PV test parameters (User Defined mode)
2% 2in Aeschat) 0.05 Damging 300-2000
= — m Loap Bancwidth 0.1-10 Parameter
H&: Filters Low pass fiter (F1) MNOME, FIRST, NN .
spac SECOND, THIRD Nomiral daia rate Enakled, Disa] 22UF Paramatar nams Range Dafault Unita
High pass fiter 1100 (410 for test 1 Known data patiem Enakled Disa| - WM: Acquire Horizontal scale 100010000 1 iy
1.4.1 only) Fattem file path NIA Resalution 200010000 10 e='pt
Low pass fiter (F2) NOMNE, FIRST, SEC Samgling Rate ! 040, 0.25 050 025 35
SECOND, THIRD
i Trigger Leved 1.2 0100 0 "
Low pass filker B20-630 (1-10 for test 2 . — —
1.1.1 only) HS:Mask flepath ~ Gear Type GearlA, Gear Slaps RISE, FALL, EITHER RISE A
Fifter ramp fme PR 025 Gear2A, Gear Cougling ! DC, AC, HF REJECT, LF REJECT, DC HiA
GeardA, Gear NOISE REJ
Filter blanking time 010 0.25 N LAMRF - - " =
35| 2 a mas B ¥ - -
Hs- :'"?P-'-“‘E GearlA-HS ’rep:\re 05 10 pa Pulse width whan WITHIN, QUTSIDE WITHIN M
Length Length Polasity Pasitive, Negative Puositive NiA
Gear1B-H3 Prepare -5 10 Lowes limit 1 1-10 y ul
e Gear 0 Upper limit! 1-20 15 ul
Gear2A-HS Prepare 0-15 10 NT SA Mask File path ~ Path to mask iear Upper imd -2
Length Gear 1 Upper limit ! 1-20 15 Ul
GearZB-HS Prepare 015 10 Gear 2 Upper limit* 1-20 15 ul
Length Gear 3 Upper limt! 1-20 15 ul
G P
d::griws e = e RT LA Mask File path Path to mask Gear & Upper limit! i-20 13 Ul
Gear3B HS Prepare 15 10 Gear 5 Upper limit ! 1-20 15 u
Length Gear & Upper limit? 1-20 15 Ul
Gear 7 Upper limit? 1-20 15 ul
RTSAMaskFlepsth  Pahiomaskl oy cocare GO-LS FrepareLengh (15 10 A
Length G1 - LS Prepare Length 0-15 g i
G2 - LS Prepare Length 015 8 NiA
1 ri
HS: Skew From Edge RISE. FALL E 53 - L5 Prepare Length ~13 ] WA
To Eda SAMEAS G4-L3Prepare Length 015 [ NiA
OPPOSITEAS| G5 - LS Prepare Length 0-15 3 NiA
G6 - LS Prepare Length 015 4 NiA
G7 - LS Prepare Length 015 3 MNiA

Tektron/iX@




Power Spectrum Meagnitude, dBrHz

M-PHY Tx: Opt.M-PHYTX Automation Features
Power Spectral Density(PSD), Eye Diagram Examples

-80

-100

Power Spectral Density

-120

140

i Commog@-mode Lipit

-160

-180

-200

500

1000 1500 2000 2500 3000 3500

Frequency, MHz

Figure 34 Common-mode Power Spectral Magnitude Limit

Eye Diagram

4000

Common-Mode Limit

F, MHz Limit, dBm/Hz
500 -109.9
1000 -119.8
1500 -125.8
2000 -129.7
2500 -132.9
3000 -135.5
3500 -137.7

=4000 -139.6

M-PYTX performs both Time & Frequency Domain Tx Tests.

File | Edit | Vertical | Horizicq | Trig | | Cursors | Measure | Mask | Math | MyScope | Analyze | Utiiies | Tek @

Q A

Position €}

8.34div

Scale ()
15.0dB

[ @7 15.0d8 d00MHz T S 420mv 2.0ps/div  50.0GSis 20.0ps/pt
- |ru Sample
3900 acqs RL:1.0M
Man  April 12, 2011

INPUT. CONTINUOUS CRPAT T COMMON MODE PSD MEASUREMENT

OTH 4.0mV  4.0us (e 171wy |[ 4.0usidiv 25.068(s 40.0ps/pt
ST 20008 350MHz " Sample 1
T 20.008m 0G RL:1.0M

StDev  Gount Info
1.0

PSD Spectrum using Scope Math
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M-PHY Tx : Opt.M-PHYTX Automation Features
Comprehensive Test Reports

Tek‘ro X TekExpress HS-TX
Report
Enabling Innavation
DUT ID: DUTOOM
Date/Time: Device Type: Transmitter
CTS Version CTsv0.8 Execution Time: 47 Min
Overall Ci Mode: TRUE
‘Overall Test Result: FRIL
Scope Model DPOTOE4 Scope FIW Version: 5.3.4BUILD 25
Scope Serial Number: @434 SPC, Factory Calibration: PASSPASSE
Probe Model (CH1): NiA TekExpress Version (FW, App): 2.0.0.158, 0.0.0.44
Probe Serial Number (CH1): HNiA DPOJET Version: ~3.5.0 Build 177
Frobe Model (CH2): A
Probe Serial Number (CH2): NiA
Probe Model (CH2): “TCA282D"
Probe Serial Number [CH3): TNIR
Probe Model (CH4): “TCA2320~
Probe Serial Number (CH4): TNIR

Test Name

Term-
ination

SSCFREQDE

Measurement Details

Measured

Test 1.1.1-HS-TK Urg!ikarl\'alar: Frequency | | e
Gearzh
Gearla
Test 1.1.4-HS-TX Commen Mode DC Cutput _
Voitage Amplitude Lan=d R
3= Ampltugz Gearza
Gearth
rentizl DG Cutput -
Ampiituse Lanzd AT
Gearza
[Fest 1.1 6-HETX Minimum Ditferentsl ACEye | | o GeariA [y VASKHIT:
Opening = Gearzh LA MASKHITEF
Test Hame
Gearta L
Test1.1 r-Hs-Té :a;.w:‘r:ﬂcu--e.ermum . ar VASKAITEF:
Y= Hpmnng EYEHIGHIF
Gearza La _—
MASKHITS(F
Gearth L
Test 1.1.8-HS-TH 20-80% Rise and Fall Times | Laned AT
Gearzh LA

Test 1.2.1-PWH-TX Transmi Bit Duration

| Lane ‘Termlnatlon

Lanel

Single-printable report covering

results from Multiple lane, Multiple

Gears, Amplitudes, etc

RT

Gear

Results from multiple test-configuration, of a single-test

| Amplitude

Measurement Details

| Measured

Units

| Test Result ‘ Margin

value

SA Transmit Bit Duration 1 Mbps
Geard

LA Transmit Bit Duration 1 Mbps

SA Transmit Bit Duration 5 Mbps
Geart 7 Transmit B Duration g Tibps

SA Transmit Bit Duration 10 Mbps
Gear2 A Transmit Bt Duration 0 Wbps

SA Transmit Bit Duration Mbps
Gear3 LA Transmit Bit Duration Mbps

SA Transmit Bit Duration Mbps
Gearé LA Transmit Bit Duration Mbps

SA Transmit Bit Duration &0 Mbps
Gears A Transmit B% Duration 0 Jibps

SA Transmit Bit Duration 100 Mbps
Gears A Transmit B% Duration 00 Jibps

SA Transmit Bit Duration 200 Mbps.
Gear? A Transmit B% Duration 200 Jibps

Lowr
Limit

N »=0.0M <=3
"299- =001 3
z 4 ) pry
I ) )
s . 8 e =18
PR oy P
2@ 0 | -2 =%
20 | =12 «3%
2, —2 =72
%
[ = «72
%
2, =43 | — 14t
8¢
12, == 43 %= 144
B4
T, =9 | <288
188
. =96 | <288
188
8, | =12 | <57
76
z »= 102 =576
76

Compliance
Mode

Tektron/iX@




M-PHY Tx : Opt.M-PHY Essentials Testing Solution

= Opt.M-PHY: M-PHY Essentials
— DPOJET option for Setup Library &MOI
— Provides Debug Analysis and Characterization Testing
— Based on Latest M-PHY Base Spec v1.0 and Conformance Test Suite v0.65.
— Runs on 70K/B/C scopes (6 GHz and above)
— Opt.DJA is Pre-Requisite T T

gggggg

aaaaaaaaaaaaaaaaaaaaaaaaaaa

= Differentiation =
— Industry 1st Testing Tool, since Sept’2010 I ‘ g B
— Wider High-Speed Tests Coverage e
— Fully-Flexible for Debug Analysis &Charactel s | |

— Based on State-of-the-art DPOJET tool

sssssssss

Measurement  Source(s)

uuuuuu

= Value proposition
— Single tool (DPOJET) for both MIPI Phy standards - Opt.M-PHY &Opt.D-PHY
— Comprehensive DPOJET Reports.

Tektron/iX@



M-Phy testing

— Scopes-Decodes: 8b-10b, DigRF, LLI, &UniPro

Tektron/iX@



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-
/
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M-PHY Decodes: 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), with P73xx or

P75xx differential probing

— License mechanism is same as scope options TEK-PGY-HDMI-PA-SW, or PDI-R.

— Opt. ST6G Serial trigger is optionally required.

= Differentiation
— SW Leverages ST6G serial trigger features
— SW is First-to-Market

|
Wy

Tek

UL

= Value proposition

— SW Seamless Integration with all 70K scopes. =

— SW enables system level protocol debugging.
— 4-Lane Automated Decoding, and Verifies CRC errors

= Datasheet &Trial Copy:

(Click Downloads)

Tektron/iX@



http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm
http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm
http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm
http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm
http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm
http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm
http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm
http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm
http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm

M-PHY Decodes: 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 testing

— RX

Tektron/iX@



I M-PHY Receiver Testing Challenges

= Different Signal Generation = Signal Impairments needs

— PWM of Conformance Testing
— NRZ — Periodic Jitter
— Reference clock — Random Jitter
— 8b/10b encoding — |SI
— Differential & Common — S-parameter.
Mode DC

Tektron/ix\'@



M-PHY Receiver Testing Challenges
Loopback mode BER testing

= Loopback mode is used for BER
. Protocol Modules Protocol Modules
testing.
= In loopback, the receiver routes/ re- 100 rcoder Sh10b ercoder
transmits the recovered MPHY N
signal via the transmitter. Receiver | o L
will not do decoding of 8b10b : _
Receiver Transmitter
Sym bO|S- Front End Front End
= Loopback mode requires both
transmitter and receiver to be line Interface e nterface

configured to same TEST MODE
and GEAR.

Tektron/ix\'@



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 ]

Tektron/iX@



M-PHY Rx : Opt.M-PHYRX Automated Solution

= Opt.M-PHYRX

— TekExpress (2.0) option for Fully-Automated receiver testing
— Provides Conformance 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 M-PHY Rx (Evaluaton Vers

= 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
successfully receive HE signaling that meets the
mini f

Schamatc
ot

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

Tektron/ix@



M-PHY Rx : Opt.M-PHYRX Features

Feature Benefit

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

Automated
Testing

» Automated test setup has comprehensive coverage of high speed Rx tests,

Tests coverage with Pre-created patterns.

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

* 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

Integrated BER

» Check the acquired signal for correct Data rate/ Unit-Interval, MARKERO (both

Signal Validation positive and negative disparity), or one complete CRPAT (LLI specific),

* Provides a Pass/Fail summary for all tests.
Test reports «-Provides additional information such as test setup hardware and software
details, Signal type selected, Bit Error, Execution time and User-comments.

Tektron/iX@



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

52



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@



M-PHY Rx Test: Test Impairments using SerialXpress

Manual SetuB/ Cagabilities
M s [Bose Pate] Torsniter | CromnlC Ovenview |

File View Configure Waveform System Presets Window Help =
: . S ; 1 Periodic
i Mode: Single - @ Calibration 2 Overview g Find Instruments ] Graph Setup ¥¥ Compile ;¥ Compile Settings ‘On/Off H

— =

Encoding

Frequency (Hz): Phase (°):

[ sinet: {$] [ ~| 10.000000M ¢ 000 o
PWM: T_Minar; 0.33 @ Ul Magnitude: o Periodic Jitter (Pk-Pk)

Magnitude: Frequency (Hz).

: - . A ]
scheme: | None (NR2) I Rit - 0.0700 B Sinet: 2,000 100000008 |4
0

) . ary Hex 7
[7] 88108 Disparity ~ |RD+ = . Sine2:  1.000
Rapdom Jitter (
: ["|Random Seed: 12345 <
[7]scrambling Encoding :

u~| 10000000m &

Polynomial: X16+X5+X4+X3+1 [V] PWM: T_Minor: 033 [ u B CasEacorfeals IBTERIS x soms
Register Initial Value: PP — . . . ' E—
RERARRRRRRRRRRRR Binary

@ S-Parameter Filter;
Signal

Data Rate: 10000000006 %] bps Selectthe Mode: Cascading v] D Plot frequency response on compile

Idle State: 320.000n iéw s . L.
— Bandwidth Limit - embed/de-embed

S — F— F—N *

e @ None ® Auto © Custom 2400000000 G &
[IPtatirsquen
bedide-embed

© Custom 2400000000 G .
Cascading

Read from File:

[] Inverse Filter

File 1 HFiI&Q }— File 3 — File 4 _F”&.'_:r — File 6 %

25 GHz
151 Scaling 1.000 £}
Touchstons 4-Port Data yps O] Invers d{ S-Parameter Settings: File 1 ﬁ
) Single-ended @ Differential

teto

Touchstone 4-Port Layout

@ Typical Sgarr Sanz | Sae - i
.¢;>;Z.nate s B | Sampling GEEW R IRl alpressiSamplesiTouchstone\d0inlSITrace s4 plf =S

Scﬂﬂ SDMZ Snn

Sodet

| OK || Cancel |
151 Scalin

Tektron/iw
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M-PHY Tx &Rx Recommended Test Setup

Scopes

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

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

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

Signal Generators for Rx

Software

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.

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).

Opt.M-PHYRX Receiver Automation (Opt.ERRDT is pre-requisite).
Opt.SR-810B, for 8b-10b Decode

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 connected. For live-setups:

No Fixtures required. For non-live setups UNH-IOL Termination boards expected to be available soon

P7380 probe used with a probe-tip

Tektron/iX@
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M-PHY Rx Recommended Test Setup - continued

= Recommended Accessories, for opt.M-PHYRX Receiver Automation setup
— 2x Matched pair of SMA cables
— 1x GPIB Cable

— 2Xx Rise Time Filter — 120 ps (part number 5915-121-120PS from Picosecond) with barrel
connectors

= Optional: Accessories for Rx “custom-patterns” using SerialXpress (manual

setup)
— 2x Matched pair of SMA cables, , for AWG custom patterns creation
— 2x Rise Time Filter — 120 ps (part number 5915-121-120PS from Picosecond) with barrel
connectors
— 2x BiasTee (part number 5542 from Pico Second), for AWG Interleave Option (for HS-Gear3)
— 2x TCA-SMA Connectors, for AWG custom patterns creation
— Option 01 —Memory expansion to 64 M enabled on AWG

— Option 08 — Fast Sequence Switching enabled on AWG MODEL 5542
— Option 09 — Subsequence and Dynamic Jump enabled on AWG. BiAs TEE
B
\‘\/ .’
e |

_N\_Picosecond

..... Puilse Labs

£6 Tektronix:
/



M-PHY Tx Setup Recommendation (Rationale)

M-PHY Tx HS Mode Requirement M-PHY Tx PWM Mode Requirement
Highest Minimum e _ 5Fh Harmaonic of
frequency 5th Harmonic  |transition Highest Frequency | highest frequency
GEAR|Data Rate(bps) component(Hz) |frequency(Hz) |time(ps) Gear |Lowest Data Rate|Highest Data Rate |Component compaonent RT/FT(5ec)
. . 0 1.00E+04 3 .D0E+D6 1.3500E+H07 6. 7500E+07 2. 33E-08
1A 1248000000.00 624000000.00 3120000000.00 80.128 =
1 3 00E+D6 9 00E+D6 1.6071E407 3.0357E+07 7.78E-09
1B 1457600000.00 728800000.00] 3644000000.00 63.606
S290000D00.00 20.064 2 6.00E+06 1 .80E+07 3.2143E+H07 1.6071E+08 3.89E-09
e 2436000000.00) 1245000000.00 . . 3 1.20E+07 3.60E+07 B5.4286E+07 3.2143E+08 1.94E-09
2B 2915200000.00] 1457600000.00| 7283000000.00 34.303 4 2 A0E+07 7 20E+07 1.2857E+08 6.4286E+08 9.72E-10
34 4992000000.00| 2496000000.00| 12420000000.00 20.032] 5 4 B0E+0T 1 44E+08 2 5714E+08 1 2857E+09 4 86E-10
3B 5330400000.00] 2915200000.00| 14576000000.00 17.151 5 9 60E407 2 BRE10R 5 142GF+08 2 5714E+00 2 43E-10
7 1.92E+08 5.76E+08 1.0286E+09 5.1429E+09 1.22E-10
SCOPES Recommendation for M-PHY Tx - High-Speed Tests
DPO/DSA/MSO0 | DPO/DSA/MS0 | DPO/DSA/MSO | DPO/DSA/MSO | DPO/DSA/MS0 [ DPO/DSA DPO/DSA
70604, Band C| 70804, Band [ 71254 Band | 71604, Band | 72004 Band | 72504D 73304D
HS Requirements from |BW =& GHz, BW =3 GHz, BW=125GHz, [BW=16GHz, |BW=20GHz, |BW=25GHz, |BW=33GHz
Gear |Specification RT=45pS RT=34p5 RT=22 p§ RT=17 p§ RT=14pS RT=12pS RT=9p§
DR = 1248 Mbps,
G514 |RT=80.128pS es Yes Yes Yes Yes Wes es
DR =1457.6 Mbps,
G1B |RT=G8.606 ps Yes fes fes fes fes Yes Yes
DR = 2496 Mbps,
G2A |RT=40.064 pS Mo fes fes Yes Yes Yes Yes
DR=2915.2 Mbps,
G2B |RT=34.303 p5 Mo Yes Yes Yes Yes Yes Yes
DR =4992 Mbps,
G3A |RT=20.032 p5 Mo W] Mo Mo Yes Yes Yes
DR =5830.4 Mbps,
G3B |RT=17.151p5 Mo ] Mo Mo Yes Yes Yes
PROBES Recommendation for M-PHY Tx - High-Speed Tests
P7360A P73304 P7313 P750& P7508 P7513A P7516 P7520
BW=6GHz, |BW=B8GHz, |BW=13GHz, |BW=6GHz, |BW=8GHz |BW=13GHz, |BW=16GHz, |BW=20GHz
HS RT=52.5 RT=41.25 RT=30 RT=56.25 RT=41.25 RT=30 RT=24 RT=21.75
Gear |Spec Requirement  |pS(20/80) pS(20/30) p5{20/30) p5(20/30) p5[20/80] pS(20/80) pS(20/80) pS(20/80)
DR =1248 Mbps,
G1A |RT=B0.128pS Yes fes fes Yes Yes Yes Yes fes
DR =1457.6 Mbps,
G1B |RT=68.606 pS Yes Yes Yes Yes Yes Yes Yes Yes
DR = 2496 Mbps,
G2A  |RT=40.064 ps Mo Mo fes Mo Mo Yes Yes fes
DR =2915.2 Mbps,
G2B  |RT=34.303 p§ Mo ] Yes Mo Mo Yes Yes Yes
DR =4992 Mbps,
G3A |RT=20.032 p5 Mo Mo Mo Mo Mo Mo Mo fes
DR =5830.4 Mbps, =
G3B RT=17.151 p§ Mo Mo Mo Mo Mo Mo Mo fes Tektron]x\




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@



Tektronix M-PHY Testing Solution
Customer-Proven &Highly-Reliable Solution

Example customer video using

= M-PHY CTS Test Spec “Co-
Tektronix M-PHY solution: Authored” by Tektronix
. nipPl Alliance Test Program ‘E"l
FT ~ [&] httpsjummw.synopsys.comjdwjipdir. php7ds=mipi_m-phy =1 42| % | [cooge Ll -3 \
"¢ ¢ (@ synopsys DesignWare MIPI M-PHY IP Solution | |

M-PHY Physical L:;) E(re
Co Test Su
V Con(mmante
DB -

Version 0.65
|

b (Chv
L'y $F

Technical Document
Synopsys Demonstrates the Industry's First Silicon MIPI Confidential
| Proven MIPI M-PHY
This video demonstrates the fully characterized, silicon-proveg
capabilities of the DesignWare MIPI M-PHY IP solution,
highlighting its silicon performance as well as its electrical

characteristics, which exceed target specifications.
Hezi Saar

mobile industry
SYnoesys

rocessor interface
P

° .
\ - o
Product Marketing Manager, DesignWare MIPI IP ‘. i

—
Togy Drive, Suite 2
121 Techno 088 o, NH 03824
%) Test Program

MIPI Alliance

3)862-3749
Phone: (603}
bility Laborato™
Pt
iversity

10l/ mipr alliance Tektronix:


http://www.synopsys.com/dw/ipdir.php?ds=mipi_m-phy
http://www.synopsys.com/dw/ipdir.php?ds=mipi_m-phy
http://www.synopsys.com/dw/ipdir.php?ds=mipi_m-phy
http://www.synopsys.com/dw/ipdir.php?ds=mipi_m-phy

Summary, Q&A
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Summary - Tektronix MIPI PHY Solutions
www. Tek.com/MIPI

Tektronix is 15t to Market for M-PHY testing, announced in Sept, 2010
Tektronix is a Contributor Member of the MIPI Alliance
Tektronix is actively-participating in MIPI PHY &other Working Groups
Tektronix has a close working relationship with UNH-10L

1xDPOV354 orDPOT04048 Ozcilloscope 1x PG3ACAE Pattern Generator 1x TLAFO12 ot TLAFO16 TLA Mainframe 1x PG3ACAE or PG3AMOD
. 4x PT240, TAPxx, PE245 or PE245 probes, OR 1x P332 D-PHY Probe for PG 1% LA ModuleTL ATEBx 1x P331 D-PHY Probe for PG

E = A |4= P73 or TOP 3500 probes (3xif Clock-Continuous) 1x PGRemote SW 1x P&980 LA Probe 1x PGRemote SW
g & E 1xTEKEXP OptD-PHYTX, or DPOJET Opt.D-PHY 1% AWETORIC or shave 1x D-PHY to P&SE0 Adapter

1x O pt.SR-DPHY for CSI0 51 Decode 1% D-PHY Coupler 1x C51 or DSI decode SW for TLA (Free)

Mo Fixtures for Live-Setups. UNH Fidures for Non-Live.

1xDPOT 2004 for upto HSGear3 1x AWGT122C with opts for Gear2
o f E Zx PT3x PT3xEM A, PT5xx Probes perlLane 1x 0 pt. M-PHYRX Recsiver SW
E & 3 1% 0pt.MPHY for T Debug, Anahlysiz &Validation 1x Seral{press SW
= E = 1z Opt MPHYIEW, Opt.SR-E108, LLI or UniPro Decode

8 (Mo Fixtures for Live-Setups. UNH Fixtures for Mon-Live.

Physical Layer Analysis
D-PHY/ M-PHY

Protocol &Digital Analysis
CSI, DSI, DigRF, UniPro, SLIMbus

mipr alliance Tektronix:

Signal Generation
D-PHY/ M-PHY



http://www.tek.com/MIPI

Additional References

www. Tek.com/MIPI

MIPI® M-PHY Transmitter and Receiver Test Solutions
M-PHYTX/M-PHYRX Automated, M-PHY Essentials / Protocol Decode

Bl 1PHY Transiter Testing
o Automated Testng Reduces the Complexty of Exscuting Traremee

Genpratir e Recevar a5 well 25 Transminer Testing of
APHY Traffc. No Oer Insirument is Needed

® Automated Testing Reduces the Complexity of Execuing Recever Tests
and Enables You o Test Devices Faster

« Intagrated BER Leverages Bit Emor Rate or Emor Count Testing usmg

* High Tests
using Osciloscope-nisqrated Algcritins Uniquely, and Dose Not

* M-PHYTX Automation User-defined Mode alows Modiyng Every

 Searmiess Debug afows Pause on Each Test i Automation, and Swich

» Configurason for Regression aliows Selecing Difierent Gears and

Ot M-PHY Escentiale ensble Ful Customization and Comprehense

* Singie Prinisbie Report for Appecnimately 1000 Tests across Diferent

Tests and Enables You 1o Test Devices Faster

PSO Meazrements

e AIPWM Gears

Parameter of Difierent HS and PWM Tests, for Comprehensive Debug
Anaiysis and Charactercation

10 DPOUET Analysia Too! foe Detaded Debug

‘Sub-gears of HS and PAM Signais, Large/Smal Ampitudes, Irpedance
Termington'Un-termination

Characterzation using Setap Liearies

Combinations, provides Pass/ai Summary Tabl. along with Margin
Waveform

www.Tek.com/MIPI :

Understanding and Performing
MIPI® D-PHY Physical Layer, and
CSV DSl Protocol Testing

£

Application Note

Tektron/ix

D-PHY C C izati
TEKEXP, DPOTK, DPOIDSAMSO70K/B D-PHYTX Data Shest

T K
and i

MIPI*M-PHY

MIPIS M-PHY* Measurements & Setup Library
for Ve Ih{:uu.
fost

077-051800

Jitter and Eye-diagram Analysis Tools
DPOJET Data Sheet
Appications.

Solving the Complexity of DigRF Testing

www.lektronix.com

M-PHY Datasheet (61W-27714-2)
— http://www.tek.com/datasheet/mipi% C2%AE-m-
phy-transmitter-and-receiver-test-solutions

D-PHY Datasheet (61W-25621-4)

— http:/mww2.tek.com/cmswpt/psdetails.lotr?ct=PS
&cs=psu&ci=17415&Ic=EN

D-PHY/ CSI/ DSI Application Note
— http:/mww2.tek.com/cmswpt/tidetails.lotr?ct=TI&c
s=apn&ci=17638&Ic=EN
DigRF Application Note
— http:/mww2.tek.com/cmswpt/tidetails.lotr?ct=TI&c
s=tbr&ci=11854&Ic=EN

Opt.M-PHY MOI
—  http://www.tek.com/method-
implementation/mipi%C2%AE-m-phy-methods-
implementation
Opt. D-PHY MOI
— http://lwww.tek.com/method-implementation/mipi-
d-phy-test-method-implementation-moi
PGY-UPRO and PGY-LLI Datasheet

= http://www.prodigytechno.com/PGY-MIPI-UPRO-
LLI.htm
MPHYVIEW DigRFv4 Decode Datasheet &Manual
— http://www.movingpixel.com/MIPI MPhy.html#MI
Pl MVu
MIPI Alliance Video on Tek Solutions
— http://www.youtube.com/watch?v=Mf9rv-

X2YG4&feature=channel TEktl'OlliX®
/7
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Additional References, at
Tektronix Contributed Literature at MIPI Alliance Official website

MIPI Conference Presentations page
— Tektronix - Test Challenges and Strategies:

=  MIPI Member-to-member presentations:
— Tektronix Algorithm for identifying D-PHY signal regions:

=  Contributed Articles page:
— Tektronix article on Physical Layer Test Strategies for MIPI Standards:

= MIPI Test Demos page
— Tektronix Demos:

= MIPI Test Forum Days page
— Tektronix Presentations:

= Member press releases:
— Mobile Asia Expo:
— Tektronix M-PHY TxRx most-cost-effective solution:

— Tektronix D-PHY one-button automation:

=  Member Product Spotlights:
— Tektronix MIPI solutions:
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Thank you
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D-PHY Tx Field Demo Setup
For both Opt.D-PHYTX and Opt.D-PHY

Option#1:Using AWG: Option#2: Using Reference-Waveforms:
= 1x DPO7354 or Higher BW Scope 1x DPO7354 or Higher BW Scope

= Scope Software: Scope Software:

— Opt.D-PHYTX with TEKEXP, for — Opt.D-PHYTX with TEKEXP, for Automation
Automation demo — Opt.D-PHY with DPOJET, for Debug demo.
— 10 Free Trial Runs with no time bound _
~ Demo Keys: = Demo Kits from Salesnet
www.cse.tek.com/CSBU/opt_key/opt_key demo
_upgrade/ -

— Or, Opt.D-PHY with DPOJET, for Debug -
= 1x AWG5014

Oscilloscope

= 4x BNC to BNC cables for 7K &70K  —

0g="e
= 4x TCA to BNC Adapters for 70Ks.

= = °C O l AWGS5014 with D-PHY Demo file
=  Demo Kits from Salesnet ===y g T
Dmei:g:;?gg . ) F-z—.- v.olnqo;u;ll“—;ér;p;:ls
- Demo Connections: :
DPto CH1 \_
] ) ) DN to CH2 K

= Optional: Keithley RF switch for Sl st o

Multi-lane demo
Tektron/iX@
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M-PHY TX and M-PHY Decodes Demo Kit
Opt.M-PHYTX, PGY-UPRO and PGY-LLI

ITX Demo Setup Using AWG Only:
1x DPO70604B or Higher BW Scope
1x AWG7082C or AWG7122B/C
2x SMA-to-SMA cables for Tx Demo

Scope Software:
—  Opt.M-PHYTX with Opt.DJA for Tx demo

DemoKit - M-PHYTX Automation Demo
- on Salesnet MIPI page
includes TxRx Demo Guide, and AWG waveform
files.

Decode Demo Setup Using AWG Only:

1x DPO70604B or Higher BW Scope
1x AWG7082C or AWG7122B/C
2xX SMA-to-SMA cables for Tx Demo

Scope Software:
— PGY-UPRO or PGY-LLI for Decode demo

Demo Kit — Decodes Demo

— PGY_UPRO_LLI demo kit on Salesnet MIPI
page includes AWG waveform files for use in PGY -
UPRO and PGY-LLI Decode Demo.

— PGYUPRO and PGY-LLI provides 10 free trial runs
to be used within 7 days trial period. A trial copy of
PGY-UPRO and PGY-LLI software is available
from,

(Click Downloads). Permanent
license keys will be provided for demo scopes. Also,
the software downloader includes/installs a set of
pre-recorded waveforms that can be used for offline
demos.
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http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm
http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm
http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm
http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm
http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm
http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm
http://www.prodigytechno.com/PGY-MIPI-UPRO-LLI.htm

M-PHY TxRx and D-PHY-Decode Field Demo Setup
For Opt.M-PHY, Opt.M-PHYRX and Opt.SR-DPHY.

-PHY TxRx D Using AWG Only: :

v XnX UEMO Sing L D-PHY Decode Demo Using DPO3
1x DPO70604 or Higher BW Scope Demo Board:
1x AWG7082C or AWG7122B/C. =  Demo Kit from Salesnet

2X SMA-SMA cables for Tx Demo B

1x P7313 SMA and matched pair SMA —

cable for Rx Demo file from Salesnet
MIPI page

file from Salesnet MIPI page

Scope Software:
—  Opt.M-PHY with DPOJET, for Tx demo
— Opt.M-PHYRX with ERRDT for Rx demo
— MPHYVIEW, for Decode demo

For Opt.M-PHYRX Automation demo

— Use M-PHYRX AWG patterns from Tek.com
directly with Opt.M-PHYRX.

M_PHY Setup

For MOI Signal impairments

&Characterization demo, AWG 7K Scope 70K
DOREONONOD goonong Qo ﬂTB—B D D
file on M
Salesnet MIPI page is needed. It includes,

— M-PHY_TxRx_DemoGuide.doc. « 2x SMA to SMA cables for Tx Demo

— ERRDT scripts * 1x P7313 SMA and matched pair SMA cable for Rx Demo

— Rx Calibration setupflleg Tektronix:
— Rx Measurement setupfiles /S


https://portal1.tek.com/pls/portal/docs/PAGE/SALESNET/DOCUMENT_LIBRARY/APPLICATION_NEW/DIGRF_MIPI/M-PHY_TxRx_Demo_Kit.zip?app=SALESNET
https://portal1.tek.com/pls/portal/docs/PAGE/SALESNET/DOCUMENT_LIBRARY/APPLICATION_NEW/DIGRF_MIPI/M-PHY_TxRx_Demo_Kit.zip?app=SALESNET
https://portal1.tek.com/pls/portal/docs/PAGE/SALESNET/DOCUMENT_LIBRARY/APPLICATION_NEW/DIGRF_MIPI/M-PHY_TxRx_Demo_Kit.zip?app=SALESNET
https://portal1.tek.com/pls/portal/docs/PAGE/SALESNET/DOCUMENT_LIBRARY/APPLICATION_NEW/DIGRF_MIPI/M-PHY_TxRx_Demo_Kit.zip?app=SALESNET
https://portal1.tek.com/pls/portal/docs/PAGE/SALESNET/DOCUMENT_LIBRARY/APPLICATION_NEW/DIGRF_MIPI/M-PHY_TxRx_Demo_Kit.zip?app=SALESNET
https://portal1.tek.com/pls/portal/docs/PAGE/SALESNET/DOCUMENT_LIBRARY/APPLICATION_NEW/DIGRF_MIPI/M-PHY_TxRx_Demo_Kit.zip?app=SALESNET
https://portal1.tek.com/pls/portal/docs/PAGE/SALESNET/DOCUMENT_LIBRARY/APPLICATION_NEW/DIGRF_MIPI/M-PHY_TxRx_Demo_Kit.zip?app=SALESNET
https://portal1.tek.com/pls/portal/docs/PAGE/SALESNET/DOCUMENT_LIBRARY/APPLICATION_NEW/DIGRF_MIPI/55W-26863-0 SR-DPHY_ScopeDecodes_DemoKit.ppt?app=SALESNET
https://portal1.tek.com/pls/portal/docs/PAGE/SALESNET/DOCUMENT_LIBRARY/APPLICATION_NEW/DIGRF_MIPI/55W-26863-0 SR-DPHY_ScopeDecodes_DemoKit.ppt?app=SALESNET
https://portal1.tek.com/pls/portal/docs/PAGE/SALESNET/DOCUMENT_LIBRARY/APPLICATION_NEW/DIGRF_MIPI/55W-26863-0 SR-DPHY_ScopeDecodes_DemoKit.ppt?app=SALESNET
https://portal1.tek.com/pls/portal/docs/PAGE/SALESNET/DOCUMENT_LIBRARY/APPLICATION_NEW/DIGRF_MIPI/55W-26863-0 SR-DPHY_ScopeDecodes_DemoKit.ppt?app=SALESNET
https://portal1.tek.com/pls/portal/docs/PAGE/SALESNET/DOCUMENT_LIBRARY/APPLICATION_NEW/DIGRF_MIPI/55W-27059-0 SR-DPHY_MIPIdecode_DemoVideo_0.mp4?app=SALESNET
https://portal1.tek.com/pls/portal/docs/PAGE/SALESNET/DOCUMENT_LIBRARY/APPLICATION_NEW/DIGRF_MIPI/55W-27059-0 SR-DPHY_MIPIdecode_DemoVideo_0.mp4?app=SALESNET
https://portal1.tek.com/pls/portal/docs/PAGE/SALESNET/DOCUMENT_LIBRARY/APPLICATION_NEW/DIGRF_MIPI/55W-27059-0 SR-DPHY_MIPIdecode_DemoVideo_0.mp4?app=SALESNET
https://portal1.tek.com/pls/portal/docs/PAGE/SALESNET/DOCUMENT_LIBRARY/APPLICATION_NEW/DIGRF_MIPI/55W-27059-0 SR-DPHY_MIPIdecode_DemoVideo_0.mp4?app=SALESNET

M-PHY Tx : Opt.M-PHY Additional Information

100% High-Speed Tests Coverage

Test Group Test Name Symbol
SpeclLimits Update |Migrate Limats for Latest Spec AN R1 &R2 tedts
Vaye o ¢ o ¢
D#ferential Peak to Peak voltage Vor s e T
Var s ¢ s 1
Ve o s &7
Common Mode Voltage Vou s
Vou Lo
Stow rate n fastest slowrate state SRDIF_TX{1]
HS-LargeSwin =
W 9 Transmiter Pulse width TPULSE TX
Eye Opening X
determnistic jitter DJTX
tetal [kter TJTX
total jtter for short fane TJTX
short term  ptor STJTX
Resolution of slow rate states ASRDIF TX
Power Spectral Densty Magintude  |PSD
Vor ex o ar o
Diferental Peak to Peak voltage Vor sy rr o
Vo o 5 07 %
V&l L L R
Common Mode Voltage Vous
Vau L 1x
HS-SmalSwing w rale in fastest slewrate state SROIF_TX[1]
[Transmgtec Pulse wiith TPULSE TX
Eve Opening TEYE TX
determmnistic jtter DJTX
total [t1or TJTX
total jdter for_shorl fane TJTX
short term jfter STJTX
Resolution of slew rate states ASRDIF_TX
Power Speciral Dansty Magintude  1PSD

Tektronix Oscilloscope

o | *"e el
e aa—r

o] (e

| —

Single-Ended/Differential (Two per Lane)

M-PHY Tx Test Setup

Tektronix-
/



D-PHY Tx : Opt.D-PHYTX Test Solution
Additional Features &Benefits

Feature Benefit

Setup * Modify the test setup as per the DUT configuration.
Customization  Unit Intervals are automatically calculated based on the DUT datarates.

Characterization/ |+ Allows custom-limits or limits-editing to perform Margin testing.
Margin Testing « Performs characterization of your design.

* Provides Pass/Fail summary table
Detailed * Provides margin details on each test

Test-Reports «  Provides “Zoon-In” screenshots of the cursors placement for each test.

* Provides “single-printable” consolidated report for all tests.

« Test reports with Errors/ Exceptions information help identify Setup/

Error Handling Acquisition issues quickly

Flexible probing » Probe using Differential, Trimode, or Single-ended probes.

Offline/ Remote « Perform measurements using either live or pre-acquired waveforms
Analysis « Allows remote execution of tests.

Flexible probing » Probe using Differential, Trimode, or Single-ended probes.

20 Tektron/lx\%



Opt.D-PHYTX and Opt.D-PHY

Testing Recommendations

D-PHY Tx Test Setup, Using 4xSE/
AxDiff probes or 3x Diff probes.

= Dp and Dn each connect tolxprobe

DUT/prohing hoard
Dp Dn T T Dpp Dn gca Cn
i DUT/probing hoard 1 l

CH1 CH2 CH3 CH4

- -
CH1 CHZ CH3 CH4

(S E/Dlﬁ:) . Scope . Scope Qiiﬁerential
= |f clock is Non-Continuous, 2xDiff
probe are needed for Cp &Cn.
= |f clock is Continuous, 1xDiff probe
is sufficient for Cp &Cn.
Feature Opt.D-PHY Opt.D-PHYTX
(D-PHY Essentials) | (D-PHY Automated)
Pre-Requisite tools DPOJET TEKEXP
Automatic tests based on test group, and selected probes. v
Single button execution for all measurements v
Configurable setup and Editing of test limits v v
Detailed or Summary Reports Detailed Only Detailed &Summary
Automatically Save Test Reports and Waveforms v
D-PHY Specific User Interface v

Testing Recommendation

Debug , Analysis

&Characterization

Conformance, Verification,
&Characterization

Tektron/iX@




M-PHY Rx - ERRDT

Unigue differentiators versus a BERT

= Ability to Ignore/Reject AlignPrimitives/ SkipOrderSets
= Ability to Learn the Test Pattern from the signal (SATA Bit Error only)

= Ability to Trigger on Errors and Display the Signal Waveform

= Ability to Debug other channels when an error occurs

= Ability to provide Bit, Symbol, lllegal Character, and Disparity Error

information The fallowing table summarizes the effactiveness and limtiations of various types of Errar Detection,
ErrarType  Effectiveness Error Rate Resalution  Limitations
Character  H0-95% Enor Characters/ Character  Canmiss errars if a
Manitored Characters character iz changed to
alegal character,
Frame 100% Errar Frames / Frame Many bit errars can
(finds all errors] Manitored Frames equal 1 frame error
Symbal 100% Errar Symbals / Symbal Several bit erors can
(finds all errors] Manitored Symbols equal 1 symbal error
Bit 100% Errar Bits / Bit Pattern length limitad
(finds all errors] Manitored Bits by memory depth

Tektron/ix\%



I M-PHY Transmitter Test Challenges
PWM Signal Analysis

= NRZ - High Speed Mode -+
(HS- Mode) 1 1 U 1
e T snor Trwm u .
(DIF-N) (DIF-P
= PWM - Low Speed Mode TITM;‘” N \
(LS-Mode)

PWM-b0

Towr < Town \

-

T-'.‘.hl MADH T-'.‘.M Bty

(DIF-N) " (DIF-P)

Tektron/iX@



M-PHY Transmitter Test Challenges
|dentifying Burst States

H5-BURST

—{ STALL }»( PREPARE )— SYNC (‘Ko )

I

I

| DATA

1 §8b10b Encoded TAIL-OF-BURST _

|

I

1

|

. vy
——{ SLEEP ) PREPARE} < / @
DIF-N DIF-F

—Configured PREPARE Period——saConfigured SYNC Lengthag—————PAYLOAD———
Tune 5 the flight time
BURST DIF-P ffirough the inferconnect
Loop I
——LINEatMTXPINg SYNC @X Data, MKn
0
DFA \@
TX-FSM
e ~OTALL———HS-PREPARE ib10b SYMBOLs STALL
[Refl]

Tektron/iX@



I M-PHY Transmitter Test Challenges
Burst States & Conformance Tests

TX PREPARE
LENGTH \

XJIREPARE (DIF-P)

STALL/SLEEP (DIF-

DIFFERENTIAL ]
[ DC

STALL/SLEEP (DIF-N)

KI’RANSMIT BIT DURATION\

TRANSMIT RATIO
RISE/FALL TIME
BIT DURATION
TOLERANCE

\I\/IINOR DURATION

J

Tektron/iX@



MIP| Standards Overview
Example Mobile Device Block Diagram

MIPI Specific Standards

. . Display DSI
[ Display Unit }D—ﬂ{ Driver IC }7

Air Interfaces

(ex. WiMax)
CMOS CSI|{ camera /7 ™\
Image Senor Driver IC
Camera ! |
CSl DigRF| RF IC
—P|
g / . TWRx | WLAN, Fi, Bluetooth, [RF Interface
' Processo : GPS, [MobileTV, etc) |NOT effected
Loudspeaker : by MIPI Std
N\ J [ > ' .
) [ SLIMbus © Z 7 )
Ear Piece [« e
( | ) > 6 s
FM Radio |« SLIMbYs
\ D Memory Interfaces
L b, Mobile SDRAM, Flash,
etc)
v
Definitions
CSI| = Camera Serial Interface Memory Memory
DSI = Display Serial Interface (|nterna|) (SD Card)

SLIMbus = Serial Low-power Inter-chip Media Bus

Tektron/ix\%



Tek Demonstrated Industry 15t Tools at MIPI F2F events

Industry 15t M-PHY Rx Jitter Tolerance, M-PHY Tx &D-PHY Demos at Tek Technical-paper presentation at
MIPI-Alliance F2F, Osaka, March’11, and Denmark, June’11: | MIPI-Alliance F2F, Osaka, March’11

D-PHY signal characteristics

Industry 15t M-PHY Tx measurements Demo at Tek D-PHY Tx measurements Demo at

MIPI-Alliance F2F, Athens, Sept'10 MIPL-Allance For, S e
J/



I SLIMbus & H.S.I: Tektronix Solution
Test Setup &Adapters

= Two Adapters: SLIMBuUS2TLA
and HSI2TLA

= Serial to parallel Adapter to
be used with Logic
Analyzer

= The Adapter is protocol
Aware and converts the
data to parallel form.

= Parallel data allows the
user to more easily setup a
trigger and interpret the
data.

= The adapter is USB
powered (ships with a USB
cable)

Tektron/ix@



DIgRF : Tektronix Solution (Manual Setups, no MOI/ Automation available)
Complete solution from Baseband to RF

= Complete solution using industry leading
test equipment

— AWGH5000 for Signal Generation  7* ; :

— TLA7012 for DigRF & Digital Analysis . e \ - 'L

— DPO7000 for Signal Integrity issues :7-%

— RTSA for RF and Modulation Analysis

Baslegand <—— DigRF Interface —»
= DigRF Physical Layer & Protocol -

analysis on logic analyzer without using __ V‘
specialized external hardware PN

— Standard probes acquire the signal L | et ——

— DIigRF Application software processes the data TLA7000 Series DPO/DSA70000 Series RSAG100A Series

= Flexibility to generate and analysis ideal,
non-ideal and propriety versions of
DigRF

— DigRF Application is customizable by the user

Tektron/iX@



Tektronix MIPI Solutions

Single Scalable-setup for MIPI D-PHY/M-PHY to USB3 &HDMI -Example

MIPI &HSS
Optimal Configuration:

10l) mipi a

Model Description Oty| D-PHY | M-PHY [USB3.0H DM &HE A
Tu |Ru |Tu | Ru| T [Rx| Tx | Rx

DSAT1254C 12,5 GHz Digital S5erial Analyzer; 4 analog channels 1

DSAT1254C Frame and Bit Error Rate Detector | requires STEG option)

DSA71254C STGE |Serial Pattern triggering up to 6.25Gh0/s

AWGTLZ2C Signal Generator 1 2 qty

AWGT122C 06 Interleaved high bandwidth cutput 1

AWGT122C O Waveform length expansion [32M to 64M points) 1

AWGT122C 08 Fast sequence switching [requires export control license) 1

TEKEXP TekExpress Automated Compliance Softeare 1

MIPI Specific

F7313 DIFFERENTIAL PROBE, 12.5 GHZ 3 | 3qty 2qgty

[SA71254C D-PHY |D-PHY Transmitter Debug &Characterization [requires DA 1

TEKEXP D-PHYT® |D-PHY Automated Solution 1

DEAT1254C M- M-PHY Transmitter Debug &Chamcterization [requires DJA ) 1

PEIACAR Moving Pixel Digital Pattem Generator Cabinet 1

F331/ P332 M oving Fixel - 1Gbs Serial Probe for PG3A 1

PG Remote-CEl/DEl M oving Pixel - PG3A seneration of C5l or DS | signals 1

[-PHY Coupler Set |AWGE / PG3A Coupler Set (Not on Tek price list yet) 1

SR-DPHY O-PHY - C512/ D51 Decode software 1

|MPHYWIEW M -Phy - DigRFv4 Decode software 1

HDMI Specific

P73135MA DIFFERENTIAL SMA PROBE, 12.5 GHZ 2 Zaty | 2qty

AF3102 1

D5AT 12540 HT3 1

DEAT 12540 HT 3 DG 1

TEKEXP HEALC 1

Opt XL 1

020-3018-00 HDMI Direct Synthesis Accessory Kit 1

USHE Specific

TEKEXF USB-RMT |USB 3.0 Receiver Automation Software 1

TEKEXP USB-TX Tekexpress Automated USB 3.0 Tx Solution 1

TF-USB3-AB-KIT USB 3.0 AJB Fixture/Cable Kit 1

Optional Software

S0X100 JITTER GEMERATION SOFTWARE for AWGT000 1

SDX100 151 5-Parameter and |51 creation option [requires SDX100) 1

liance Tektronix:



