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Envision x84

With comprehensive support for MIPI CSI-2 and DSI-2 specifications, Teledyne LeCroy’s Envision X84 combination
Analyzer and Exerciser platform provides the industry’s most complete, accurate and reliable test solution for MIPI silicon

makers and integrators.

Envision X84 Analyzer

The Envision X84 Analyzer capture utility provides deep analysis
for both MIPI camera and display protocols. The X84 Analyzer
can be positioned either as an endpoint to test a CSI/DSI stream
or tapped in between a CSI/DSI device and host for passive
monitoring and analysis. The X84 ensures fast Time-to-Insight
through its rich set of innovative features for debug analysis and
identifying and resolving elusive protocol errors.

The Envision X84 Analyzer offers an optional integrated MIPI
Conformance Test Specification (CTS) suite for both CSI and
DSI. This CTS suite provides checks across all camera and
display modes, packet types, and video formats, including high
speed and low-power modes.

Key Features & Benefits - X84 Analyzer

* Compliant with MIPI Display Serial Interface (DSl v2.0)
Specification — Capture all packet types and data formats,
command and video modes, high speed and low power read
and write modes, and DCS supported.

¢ Display Stream Compression (DSC) — Optional feature to
decode incoming DSC encrypted content from a DSI host
including parsing the PPS metadata parameters.

° Compliant with MIPI Camera Serial Interface (CSI-2v2)
Specifications — Analyze all packet types and data formats,
including video frames and timing.

¢ 2.5 Gbps D-PHY data transfer rate per data lane — Scalable from
1-4 data lanes.

* 2.5 GSps C-PHY data transfer rate per data lane — Scalable
from 1-3 data lanes (2.28 bits per sample).

* passively tapped between device and host or capturing traffic
as a DSl or CSl sink.

* Detailed protocol checking — PHY-level and protocol level
events including low-power, high speed bursts and read/writes.

° Complex event-based transaction capture — with 2.5ns event
timing resolution for detailed self-checking and debug.

° Statistics for received data and errors — For off-line debug and
analysis.

¢ External Trigger In / Out - Trigger external equipment based on
packet structures or event.

* Conformance Test Suite — Optional CTS for CSI-2v2 and DSI-2,
for evaluating your device against specifications.

* Automation API for advanced test creation.

Envision X84 Exerciser

Teledyne LeCroy’s Envision X84 Exerciser (video
generator) is a versatile and flexible tool for MIPI
camera and display protocols. Like the X84 Analyzer,
the Exerciser is offers rich suite of innovative features
for generating DSI and CSI packets, frames and
images. The Exerciser can be configured to generate
sequences of packets or multiple images at various
resolutions, color modes, sampling rates and frame
timings.

Key Features & Benefits — X84 Exerciser

° MIPI Camera Serial Interface (CSI-2) Specifications —
Create and generate all packet types, data formats
and frame timing. Also generate Camera Control
Interface (CCI) responses.

° MIPI Display Serial Interface (DSl v2.0) Specification -
Generate a sequence of images and frames at
various resolutions and timings.

° D-PHY support at 2.5 Gbps data transfer rate per data
lane - Scalable from 1-4 lanes.

C-PHY supports 2.28 Symbols per second per trio -
Scalable from 1-3 trios or data lanes.

* Detailed protocol checking - PHY-level and protocol
level events including low-power and writes/reads.

° Event Based generation with 2.5ns event resolution.

° Advanced Triggering - Start and stop generate on
protocol events, data patterns, and external triggers.

° External Trigger In / Out - Use the Teledyne LeCroy
X84 to generate any event and toggle a scope or
logic analyzer (via SMA connectors).

* Automation API for advanced test creation.

This highly configurable, single platform solution is ideal for MIPI camera and display testing.
The Envision X84 is the intelligent choice for any camera and display validation needs.



ENVISION X84 - ANALYZER

Flexible Hardware Platform

The front-end of the Envision X84 analyzer features standard MMCX connectors that support C-PHY or D-PHY signals to provide
high fidelity capture of traffic from all active lanes simultaneously. Concurrent recording of PHY-level and protocol-level events
allows viewing of per-lane and protocol activity to help characterize and debug interface traffic. The Envision X84 Analyzer platform
includes 6GB of recording memory plus a GbE link for uploading recorded traffic to the host PC.

The heart of the Envision X84 Analyzer is a patented Test IP Transaction Processor technology. This state-of-the-art protocol-
processing core incorporates a real-time recording engine and configurable tools to selectively monitor and record MIPI CSI and
DSl traffic. Field upgradeable firmware allows the Transaction Processor to evolve and support new features or future changes to
the MIPI CSI and DSI specifications.

The built-in triggering provides unprecedented flexibility with every possible packet type and error counts, including combinations,
configurable as a trigger event. In wrap recording mode, the Envision X84 captures continuously and provides debug back tracing
of events for extended debug sessions. All triggers can also generate an external trigger event for synchronizing external scopes or
other instruments. An input trigger is useful for coordinating analysis with external events.

A General Purpose I/0 (GPIO) connector is included for connection to the CSI or DSI device under test. This can be used for
control and status. For CSlI, two pins are used as Camera Control Interface (CCI). All pins are controllable via the software GUI or
instrument API.

Analysis Software

The Envision X84 utilizes a software application to control the instrument. A user APl is also available for automated testing if
desired. The user interface uses colors and patterns to train the eye to understand information faster. When recording mixed
protocol and PHY traffic, packets are color coded and interleaved in a single display.

CSI Test Configuration — Host Emulation Mode DSI Test Configuration — Device Emulation Mode
In CSI host emulation mode, the X84 Analyzer acts as a MIPI In DSI device emulation mode, the X84 Analyzer acts as a MIPI
Host connected to a camera or image sensor device under test  Display device connected to an SoC device under test (DUT)
(DUT) that provides the MIPI device interface. that provides the MIPI Host interface.
CSI Camera Envision X84 DSI Host SoC Envision X84
(Image Sensor) (CSI Host/SoC) (DSI Display
Device)

CSI Test Configuration — Passive Probing Mode DSI Test Configuration — Passive Probing Mode
In the CSI passive probing mode, the X84 Analyzer is In the DSI passive probing mode, the X84 Analyzer is
positioned as a passive tap between a CSI host SoC and a CSI  positioned as a passive tap between a DSI host SoC and a DSI
camera to sniff traffic. This application is invaluable where the display device to sniff traffic. This application is invaluable
transmission path undergoes a format conversion or traverses where the transmission path undergoes a format conversion or

a transport facility. By positioning the X84 passive probe traverses a transport facility. By positioning the X84 passive
elements at various points along the transport facility, the X84 probe elements at various points along the transport facility, the
can segment and isolate the point of failure. X84 can segment and isolate the point of failure.

Envision X84 Envision X84

_— L

Q- oo 0D @ o 0D

CSI Camera CSl Host SoC DSl Host SoC DSl Display
(Image Sensor)

Device



ENVISION X84 - ANALYZER

Envision X84 CSI/DSI Analyzer Protocol Test S

uite

The Teledyne LeCroy Envision CSI/DSI Protocol Test Suite’s Events tab shows each packet or PPl event on a separate row
with every field labeled and color-coded. Events can be individually filtered, searched or exported from the captured trace.

For each capture, Event Statistics are shown in the 5 Teledyne LeCroy Envision €51 Protocl Suite - Event File: errer - o x
. File Connect Mode Find MarkEvents Loop Options Help
summary area (top right on screen examples). The o vt Flers Capr Scup Evert Sttics
. g TELECTRE LRy [Al Events = Stat on Everts Short Packets 22105
examples show cases with both Phy and protocol ol DJshon s 1 - Fane st i torg itz
nes: e [[JLong packets T al Packets
H H H 0 [shott Packet Frame Start [1]{0x00] Burst 44187
elements (right) and only protocol packets (below) in this |t feweer o e | Trggeron Everta e 4
HS Sample Rate (Msps) [Exclude Low Level =] T\me;;n .
case both Long and Short protocol packets. The Capture Cliggen seeonds
. . . . . Program: 912 |&
configuration that is used to acquire a capture is also
PL@r@s @ Edit Disable Al [ Looy
. . . p Enable Start Capture
provided (Capture Setup upper middle [right]).
Everts Capture Setup Videa cTS Video Analysis  Timing Diagram  Camera Control Camera Sniff Timing Analysis Gl
1 1 Ind T Delta T Data Ty Ve D E D 2
The Event Filters area enables users to include/exclude st aTie | Dee e | Sven Deactiton
1 0.000p5 0.000p5 Ext HS Mode Lane 2
o . . 2 2500nS 2500nS HS Burst End
types of protocol traffic from the various analysis tabs 3 25005 oo00ps Ext HS Mode Lone 1
. . . . . 4 5.000nS 2500nS Exit HS Mode Lane 0
- 5 55.000nS 50.000nS Enter Stop State Lane 1
(Events, Video, Video Analysis, Timing, Errors). Pre 2 o s et
- - . - - 7 6250008 0.000 pS Enter Stop State Lane 0
defined filters are available as well as a user-defined filter || siouns  a77s00ns Ext St S Lone 0
) . 3 . 3 3 9 540.000nS 0.000pS Exit Stop State Lane 1
- - 10 542 500nS 2500nS Exit Stop State Lane 2
mechanism, to facilitate quick Time-to-Insight into D EEDS  XNg TEErH)
12 §70.000nS 0.000pS Enter HS Mode Lane 2
prOblem areas. 1 97500005 5000nS Enter HS Made Lane 1
14 577.500nS 2.500nS Start of HS Burst
. 5 45.000nS Line End (Line 253) VCO
Quick setup buttons enable start or stop captures, select || 10205 00009 H5 e End
17 1.025u8 2500nS Exit HS Mode Lane 2
12 1.027us 2500nS Ext HS Mode Lane 0
the number of lanes, and set or detect PHY speed. I s 28008 Exe HS Mode Lane 0
20 1.082uS 52500nS Enter Stop State Lane 1
21 1.087uS 5.000nS Enter Stop State Lane 0
o
5 Teledyne LeCroy Envision CS Protocol Suite - Event File: Ferrari - o x Exter Son Scle Lane 2
Update Time: 0.1 secs. Offline
File Connect Mode Find MarkEvents Loop Options Help
DPhy Event Filters Capture Setup Event Statistics
DYNE LECROY 141 Events [=)-Start on Events Short Packets 22105
Everywhsreyoulock ] Show Emors Frame Start [1] [(00] Long Packets 22083
Lanes 3 v [ALong packets )+ Stop on Events Total Packets 44188
T [AShert Packet { " Frame Start [1] [(0D] Bursts 44187
inach [IEE DPh: Ev:;s : i Trigger on Everts Totalemors 0
HS Sample Rate (Msps): [JExclude Low Level 5 Timeout
OTigges | | ™ 5.0 seconds
Program: (312 =
Ler@s® Edit Disable Al [ Loop Enable Start Capture
Events Capture Setup Video cTS Video Analysis  Timing Diagram  Camers Control Camera Sniff Timing Analysis Gl
Index Time: Delta Time Data Type WC Data Event Description 2
15 102208 1.022uS 003 (1] 0x00FD  Line End {Line 253) VCO
30 2.050us 1.027us 11 0 (x037C  Blanking Data Payload Size: 892 bytes VCO
45 4120uS 2070uS (02 0 (xD0FE  Line Start (Line 254) VCD
60 5.147uS 1.027uS (24 0 (x1680 RGBB883 Data Payload Size: 5760 bytes VCO
75 12502 us 7.755uS 003 1] 0<00FE  Line End {Line 254) VCO
50 13.930uS 1.027uS (30 (1] @037C  Blanking Data Payload Size: 892 bytes VCO
105 15.995uS 2.065uS 02 [ (x00FF  Line Start (Line 255) VCO
120 17.022uS 1.027uS (24 0 (x1680 RGBB883 Data Payload Size: 5760 bytes VCO
135 24.780uS 7757 uS 03 0 (x00FF  Line End (Line 255) VCO
150 25.805uS 1.025uS (30 (1] @037C  Blanking Data Payload Size: 892 bytes VCO
165 27.872uS 2.067uS 02 0 0100  Line Start {Line 256) VCO
L 28.902uS 1.030uS 0 RGB888 Data Payload Size: 5760 bytes VC0
195 36.652uS 7.750uS =03 0 (0100  Line End (Line 256) VCO
210 37.682uS 1.030uS e 0 x037C  Blanking Data Payload Size: 892 bytes VCO = = = B
25 BAS 26 02 0 GO lneSatne 257V B culPoocl oo BentFlesmnd IR e e
240 40.780uS 1.030us &4 0 (x1680  RGB38S Data Payload Size: 5760 bytes VCO File Connect Mode Find MarkEvents Loop Options Help
255 48.530uS 7.750uS =03 0 0101 Line End (Line 257) VCO
270 49560uS 1.030uS & 0  («037C Blanking Data Payload Sizs: 892 bytes VCO C-Phy Capture Setup Event Statistics
285 5162205 206308 02 0 0102 Line Start (Line 258) VCO [ swetCoptre | ::aﬂ on Evzs Short Packets 4504
300 52.657uS 1.035uS 024 (1] (1680 RGBB338 Data Payload Size: 5760 bytes VCO _°P O CYOTRS: Long Packets 2160
315 60.410uS 7.753uS 03 0 <0102 Line End (Line 258) VCQ Lanes: I 1T‘"999:t°" Events Total Packets 6664
. = Timeo Burst: 6664
1330 6£1435uS 1025uS (11 Q0 (03I Blankina Data Pavioad Size: 892 bvtes VC( LPEr 100 seconds CRUS i
Update Tme: 01secs | Of [ 10MHz ~ @] Exclude Low Level Even L5 =
; [ Trggers Payload CRC 0
HS Sample Rate (Msps):
aple biete (ool || o = S ECC1 0
s Ll e B o
B . . ([ Edt | [ DisableAl Status: PL@ P @ S @ we Total 0
Intelligent Triggering s
L . . . Events | Caplure Seftp | Video | TS [ GPO | Timing Analysis |
The Envision X84 Analyzer provides hardware triggering to ot On StopOn B¢ Tigger 0ut On UserCodes
i ] Shott Packets [7] [1 1= Shott Packets [1[1 [2] Short Packets [ [1 [+ User 1 [none ]
ensure particular protocol events of interest are captured. tongPackets 11 5]  Long Packets EI[T (5] LongPackes E1[1 2] U2 [jons =
X . Total Packets [[] 1 [+ Total Packets [[] 1 |2] Total Packets [[] [1 =
Trigger events can be specified at the protocol level, ——" e i *D =) | User3 (None )
X = s H ts [11 |2 Busts [ [1 |4  Users [Nnne ,}
targeting specific protocol structures, counts and errors. UeriCode E 1[5  UeeriCode EI[T 3] | UseriCote EI i [
. User2Code [ 1 = User2Code [ |1 a User 2Code [ |1 3 : S
External triggers from a scope for example can also be used i T || itk B || leadtel TS Wt T k. 000
to |n|t|ate a Capture. User4Code [[] 1 |2 User4Code [1[1 21 User4Code [ 1 |2
CRC 1Emors [[] 1 = CRC1Emors [ [1 +H CRC1Emors [ |1 =
CRC 2Emors [T 1 £ CRC 2Emors [ 1 H CRC2Emors [[] 1 +
Payload Emors [T] 1 [ Payload Emors [0] 1 [ Payioad Emors [C] 1 21
ECC1Emors [0 [1 [ ECC1Emors 1 [2 EcC1Ems [[1
ECC2Emors [ 1 |3 ECC2Emrs [[J[1 |4 ECC2Emors [ [1 [
Ext. Triggerin [7] Bx. Trigger In [ Puse Width 0 2] ns
Update Time: 0.1 secs [ SN: 0x120018:A




ENVISION X84 - VIDEO & TIMING ANALYSIS

Video Analysis

The Envision X84 Analyzer can capture and analyze all
standard video and image types outlined in the MIPI CSI-2
and DSI-2 specifications. Images can be extracted and

displayed for viewing on the Video tab as shown (right). The

captured images can also be compared to “golden images”
or validated in “Loop” mode with a Stop on Errors. The
Video tab shows the color type (e.g. RGB, YUV), the
chroma sampling mode (e.g. 4:4:4, 4:2:2), the frame rate
and the resolution of the incoming video stream that was

captured.

3 Teledyne LeCroy Envision €SI Protocol Suite - Even

File Connect Mode Find  Mark Events

it File: Ferrari

Loop Options  Help

S Teledyne LeCroy Envision CSI Protocol Suite - Event File: Ferrari - o x
File Connect Mode Find MarkEvents Loop Options Help
DPhy Event Fiters Capture Setup Event Statistics
w TELEDYNE LECROY : |All Events (- Start on Events Short Packets 22105
oo CTShow Erors Frame Stat [1] [3:00] Long Packets 22083
e R i vadks & Stop on Events Total Packets 44188
LP Frequency:| 10 MHz [AShort Packets Frame Start [1] [0x00] Bursts 44187
[FPhy Events 17‘“999’ on Events Totdlemors 0
HS Sample Rate (Msps): [Exclude Low Level il
s 5.0seconds
Program: (912 |2
LPr®s® Edt Disable Al | [ Loop Enable Start Captire
Events Capture Setup Video cTs Video Analysis  Timing Diagram  Camera Control ~ Camera Suff  Timing Analysis Gl
Get Video Data | (] Compare Frames | ColorBars bmp Browse VC: [NA Detected Image Format:
RGB 888
w:| 1920 | x H:| 1080
Raw Fomat:
Image Rotation: |Vone i
Images: 9
Frame Rate: 74.8 Hz
Frame 1
Frame 2
Frame 3
Frame 4
Frame 5
Frame 6
Frame 7
Frame 8
Frame 9
Frame 10f 9 <Previous Frame | | Next Frame > View Diferences
Offline
a x

D-Phy Event Fiters Capture Setup Event Statisics
S T Al Everts £ Sttt on Everts Shott Packets 22105
Y - (] Show Erors Frame Start [1] [0<00] Long Packets 22083
Lares [Z]Long packets =) Stop on Events Total Packets 44188
LP Frequency: 10 MHz [Z]Short Packets Frame Start [1] [Bx00] Bursts 44187
- [ZPhy Everts Trigger on Events Totalemors 0
HS Sample Rate (Msps) [ lExciude Low Level £ Timeout
Clrogere 5.0 seconds
Progam: 312 |2
BB Edt Disable Al | [ Loop Enable Start Capture
Events Capture Setup Video TS Video Analysis  Timing Diagram  Camera Corfrol  CameraSnff  Timing Analysis ||
Line Time : 8.78 us Blanking Time : 3.09 us
Frames: =
Video Fomat: RGES8S .
Victn: 1520 Frame Blanking
Height: 1080
Frame Rate: 74.9 Hz 45 times
Frame Blanking Perod: 539.00uS 5
Line Tme: 8.78uS —
Line Blanking Time: 308 S
Frame humbering: Yes f .
Line Mumberig: Yes Frame Line Blanking
;:’;,t::g e (Bftes): 5760 RGBSSS Blanking Packets - 892 Bytes
5760 Bytes
1920 X 1080

Update Time: 2.1 secs

Offline

parameters

Timing Diagram

The Envision X84 Analyzer depicts timing elements as the
CSIl or DSI stream transitions from Low Power mode to the
High Speed burst mode (right). The Timing Diagram tab
shows the timing for each transition. The relevant timing
parameters are averaged over the frames capture and are
presented along with the minimum and maximum times.

Timing Analysis (

see next page)

Video Frame Analysis

The Envision X84 Analyzer provides a summary view of
the timing parameters and frame structure including the
line and frame blanking and the front and back porch (left).
The Video Analysis feature depicts the frame structure
showing the active video and the blanking. The frame
blanking is expressed in lines and line blanking expressed
in bytes. A summary window lists the primary video frame

and their values.

3 Teledyne LeCroy Envision CSI Protocol Suite - Event File: Ferrari - O X
File Connect Mode Find MarkEvents Loop Options Help
D-Phy Event Fiters Capture Setup Event Statistics
el Al Events - Start on Everts Short Packets 22105
3 [ Show Emors : Frame Start [1] [3<00] Long Packets 22083
Lanes, e ¥ £+ Stop on Everts
[]Long packets otop Total Packets 44188
LP Frequency: 10 MHz [Z]Short Packets i~ Frame Start [1] [0x00] Bursts 44187
[JPhy Everts o~ Trigger on Evers Totalemors 0
HS Sample Rate (Msps). ] Exciude Low Level & Tmeowt
Dete [ Trggers --5.0 seconds
Progm: (912 |2
L@ @@ Edit Disable Al [ Loop Enable Start Capture
Events Capture Setup Video TS Video Analysis  Timing Diagram  CameraCortrol  Camera S Timing Analysis al [
Exit Stop State e Enter HS Mode T2 Exit HS Mode  Teyt Exit Stop State
I 4336265 1.887 uS {— 53762605 —j
! T
| prepare + Tpreamble
62605
Freamble [syme | 1 Data | [Pest |
Tox
Event Timing
Average Minimum Maximum
T1 (Exit Stop State - Enter HS Mode): |433.626n8 | |427.500
T2 (Enter HS Mode - Bxit HS Mode): |1.957uS | |52.500n5

Text (Ext HS Mode - Ext Stop State):

Tprepare +Tpreamble

Update Time: 0.1 secs. Offline




ENVISION X84 — ANALYZER CONFORMANCE TESTING

C f T t H B Teledyne LeCroy Envision CSl Protocol Suite - Event File: Ferrari - [m] X
ontormance lesting
.. Py Evert Fiters Capture Setup Event Statistics
The Envision X84 Analyzer offers a Conformance Test ey ooy [—A Bt 5 St o vt St Packes 22105
Evenyaneeyous T Show Enors i Frame Start [1] [0x00] Long Packets 22083
. . i 3 v ELong packets = Stop on Evenis Total Packets 44188
Suite (CTS) of the various protocol levels and elements = o P Fane St 1[040 Bs 417
e I -OPhy Everts Trgger on Everta Tolalemos O
H H H H H . 0O - Timeout
of an incoming video stream. The CTS provides a quick b CJechae Lo v
assessment to help ensure that your device meets the Pogan: iz
H : 5 H Ler®se Edi Disable Al Start C:
requirements. The conformance suite provides pass/fail 2| Eptie M| O oo v
. . . . . . Events Capture Setup Videa cTs Video Analysis Timing Diagram Camera Control Camera Sniff Timing Analysis GPIO
indication including partial results.
Process Events Clear Events
Event Counts Event Fles CTS Test Results Save Resutts
Code Evert Land Q 8.1.1 Long Packet Data Types A Test Test Name Comments ~
000 Frame Stat (Frame 1) VCO 3 g :1 ; ;‘”95;““‘* Fomat (711 | Cantinous Clock Behavior 88372 HS Packels Sent with no
:?} ga"‘: E"gf":;”‘d’cso . : €1 914 St Pk Dt Types Note: Hom to Check Clock staya
@02 Line Star (Line 254) VCD 3 g :16{' WSE:: E;ﬁ:?m 712 | DataLane Module Transmitter | 88372 HS Packets 1 LP Packets®
1 Sent with ne emors
G oEneare) : € 8102 Fras Harking 713 | Clock Lane Module Transmitter | 88372 HS Packets 1 LP Packets
D24 RGBEA Data Payioad See:5.. 3 4@ 9,111 Packet Data Paylozd Size d ety o e e
D7 SatofHS Bt 3 € 9121 Data Type rieteaving 73714 | Forward Escape ULFM Notest yet - TBD
Dt S Bt : 2 :3 : ‘S;U:‘TS:SWI eeavng 5871 | Sot Seauence 88372 HS Packels Sent with no
g :g : 'E"E;';US'“ Calculation 5 812 | Lane Distibutor ;.;;:2 HS Packets Sent wih no
@ 9.8.1 Synchronization Short Packet Data Type 813 Byte Court not an Integer Muttiple | 88372 HS Packets Sent with no
- 4fJ 9.82 Frame Synchronization Packets of the Number of Lanes emors
@) 9.83 Frame Number Note: Howto check not a muttiple
@ 9.8.4 Line Number Incrementing : of number of lanes?
38 9.8.5 Line Number Reset to 1 %814 | Lane Configuration 88372 HS Packet Serts with no
@l 986 Line Start and Line End Packet Line Num ,, o Howto check alllane
< sl > |l combinations? v
Update Time: 0.1 secs Offline
B Teledyne LeCroy Envision CSl Protocol Suite - Event File: Ferrari - o X .
Mo G mh Mm (Db mp GFEmD B One-button Operation
DPhy Event Fiters Capture Setup Event Statistics
Al Events [T Start on Event: Shert Packets 22105 H
e Eommuy [ DG o s 11100) ey The Conformance Test Suite (CTS) feature offers a one
Lanes 3 ~ il [ Stop on Events Total Packets 44188 ey . .
Fr Start [1] [0x00]
17 s 101 ot ks o E 1000 e s touch initiation. The CTS test suite analyzers one or
HS Sample Rate (Msps): [Exclude Low Level - Timeout . .
bl e S more event files to determine conformance.
Program: (912 %
(s The application allows point-and-click selection of
PL@P@®sS Edit Disable Al [ Loop Enable Start Capture:
Bt Cwweme Vo 5 Ve oDy CoenGreol  ComaSefl | Tmeohwss | GPO individual test cases to view results. Users can export
) =T test results to a spreadsheet or a CSV file.
Event Courts Event Fies CTS Test Restits Save Resukts
Code  Erm Lanf [ @811 Pkl el s [ T e e *]l  The examples shown on this page provide a list of the
B0 Frame Start (Frame 1)VC0 3 g o ;:"95:'@‘ Fomat %511 [Lang Packet Data Types 66249 Long Packets Sent wih no
=01 Fr End (Fr 1yveo 3 1
B0 R searemama. 3 || |21 Pk o 1512 ong Pcket Fomnat 6245 Tang Pk St o individual tests in the CTS test suite. The test coverage
02 Line: Start (Line 254) VCO 3 9.10.1 Line Blarki 913 Byte Ord: 66249 Long Packets 66309 Shott . . .
b mmmtemv 3 || @ olshee e B Paces St thrmems is broad including data and clock, and protocol bytes
24 RGB88E Data Payload Size:5.. 3 - 9.11.1 Packet Data Payload Size (514 | Shott Packet Data Types 66309 Short Packets Sert with no ’
47 Stant of HS Burst 3 € 9.13.1 Data Type Intedeaving enors - - -
D48 HS Burst End 3 @) 9.3.1 Vitual Chanel Inereaving $(915 | Shot Packet Fomat 156309 Short Packets Sert with o |nC|Ud|ng short and |Ong paCket structu re, frame
S: gglghﬂﬂgmc i 5101 | Line Blanking 18 Frame(s) wih Ave. Line L.
ecksum Calculation Blanking Timels): 3.09
@ 971 Packes Spacng § 5102 | Frame Banking 1 Faet)ih Fame Biarking structure, timing, etc.
4 9.2.1 Synchronization Shert Packet Data Type Timels): 538.58 us; 538.59 us;
~48J 9.8 2 Frame Synchronization Packets 11973346 us;
@l 983 Frame Number 5111 | Packet Data Payload Size mpTd jlg& Bsname Length and
2 gg; E:z m::z: E‘::"";"S”g (5131 | Data Type Interieaving 88372 HS Packets Sert with no
il
€0 986 Lne Statt and Line End Packet Line Num IO 5132 | Vinual Channel Identier No test yet - TBD
< >l < 3 Interieaving ©
Update Time: 0.1 secs Offline
= Teledyne LeCroy Envision C5I Protocol Suite - Event File: Ferrari - O x . . .
File Connect Mode Find MarkEvents Loop Options Help TI min g An alys IS
D-Phy Event Filters Capture Setup Event Statistics ..
T Evert = Stat on Everts ot Pockets 22705 The Envision X84 Analyzer enables users to
i - Frame Start [1] [300] Long Packets 22083 i 1 i ifi
lnes: B Stop o Bt ol Facate 44188 verify time comparisons between user specified
LP Frequency: 10 MHz Frame Start [1] [(x00] Bursts 44187
- Triager on Everts Totdems 0 CSil or DSI protocol elements. For example,
HS Sample Rate (Msps) L. Frame Start [1] [0x00] . e .
Detect - you can view the minimum, maximum and
.U seconds
Program: (912 = .
average elapsed time between frame start and
= . z . . Edit Disable Al [ Loop Enable Start Capture
: end, line start and line end, payload burst and
Events Capture Setup Videa CTS Video Analysis  Timing Diagram  Camera Control Camera Sniff Timing Analysis AL
blanking, etc.
[ Analyze Evert Timing | | Save Timing Analysis Setup File ‘ Browse Save g ’
Event Timing Pairs
From To Average Time Min Time Max Time Count Delete
0x00: Frame Start ~ || x24: RGBA38 ~ 2053us 2050uS 2.058uS k] Delete
x24: RGBE8S ~ || x03: Line End hd 7.753us 7.745uS 7.762us 10591 Delete
0x00: Frame Start ~ | x01: Frame End ~ 12.826 mS 12826 mS 12.826 mS 9 Delete
0x02: Line Start ~ || x03: Line End ~ 8.780uS 8.773us 8787us 11041 Delete
0x03: Line End ~ | B 02: Line Start ~ 3098usS 3088uS 4127uS 11041 Delete
» 0x11: Blanking Pkt ~ || 0x24: RGBA33 hd 3.098us 3.088us 4125us 10591 Delete
. > .
Success Update Time: 0.1 secs Offline




ENVISION X84 — EXERCISER

Flexible Hardware

The Envision X84 platform conforms to the MIPI DSI and DSI-2 and the CSI-2 version 2 standards and supports both C-PHY & D-
PHY standards.

The front-end of the Envision X84 Exerciser features standard MMCX connectors that support C-PHY or D-PHY signals to provide
high fidelity generation of traffic from all active lanes simultaneously. Concurrent recording of PHY-level and protocol-level events
during generation allows viewing of per-lane and protocol activity to help characterize and debug interface traffic going to the DUT.
The Envision X84 platform includes 4GB of memory for images.

The heart of the Envision X84 Exerciser is a patented Test IP Transaction Processor technology. This state-of-the-art protocol-
processing core incorporates a real-time generation and recording engine and configurable tools to selectively monitor and
generate MIPI CSI and DSI traffic. Field upgradeable firmware allows the Transaction Processor to evolve and support new
features or future changes to the MIPI CSI and DSI specifications.

The built-in triggering provides unprecedented flexibility to start and stop generation with every possible packet type configurable as
trigger events. In Loop mode, the Envision X84 generates packets and video continuously for extended debug sessions

As the Envision X84 Exerciser generates traffic, it can be configured to also generate an external trigger on any packet or frame
type. This trigger event can be used for synchronizing external scopes or other instruments. An input trigger is useful for starting
and/or stopping generation.

Envision X84 Software

The Envision X84 utilizes a software graphical interface to control the instrument. A user API is available for automated testing if
desired. For each generation case, event statistics are shown on the summary area on the top right. Selected triggers are shown on
the middle right, to quickly view the setup selected. Quick setup buttons are at the top left to start or stop generation, select the
number of lanes, and set or detect PHY speed.

CSI Test Configuration — Camera Emulation Mode DSl Test Configuration — Host Emulation Mode

In CSI Camera emulation mode, the X84 Exerciser acts as a In DSI Host emulation mode, the X84 Exerciser acts as a MIPI
MIPI CSI image Sensor/Camera connected to a CSI Host/Image ~ DSI Host SoC connected to a DSI Display Device under test
Processor under test (DUT). (DUT).

Envision X84 (CSI Host SoC) Envision X84 DSI Display

CSlI Camera DSl Host SoC Device

(Image Sensor)



Generation Modes

The Envision X84 Exerciser can generate all standard
video and image types outlined in the MIPI CSI-2 and
DSI-2 specifications. This enables you to emulate a
variety of image sensors and parameters over
multiple lane configurations. The Exerciser handles
the lane deskewing necessary where multiple lanes
are used.

The Envision X84 Exerciser software application
allows the user to generate traffic in two different
modes: Video Mode or Packet Mode. By using the
simple drag and drop methodology, users can quickly
generate their desired traffic.

Video Generation Mode

In the Video mode, users can pick and choose
different frame types and define a specific image,
either in binary format (.bin) or in bitmap (.bmp)
format. The Envision X84 Exerciser will then create all
the packets necessary to deliver a valid frame.

The user can define frame timing and resolution for
each sequence of images. H-Sync and V-Sync timing
can also be defined for generation.

Packet sequences and video frames can be sent as a
single transmission or can be looped to generate
continuous traffic. Frames can also be sequenced
and/or repeated.

Packet Generation Mode

In Packet Mode, the user can select from standard
packet types and define a single packet or a
sequence of packets. Each packet can be modified
for content as well as frame timing and resolution.
Metadata packets can be sent in the blanking. Error
conditions can be created with short packets for
stress testing a device.

ENVISION X84 — EXERCISER
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SPECIFICATIONS

General

Protocols Supported

Data Rates — C-Phy

Data Rates — D-Phy

Analyzer Recording Memory
Exerciser memory for images

Connectors — Front Panel
D-PHY & C-PHY Interconnection

GPIO Connector:

Trigger IN Connector:

Trigger OUT Connector:

Physical/Electric/Admin
Dimensions (W x H x D)

Weight

Environmental

Power Requirements
Warranty

MIPI CSI-2v2, MIPI DSI-2

3G Symbols per second; 1-3 trios of data lanes
2.5Gbps; 1-4 lanes

4-8GBytes

4Gbytes

(12) MMCX Jack
D-Phy (4) Lanes: DO+/- D1+/- D2+/- D3+/- CK+/-
C-Phy (3) Lanes: A0 BO C0; A1 B1 C1; A2 B2 C2;
Mates with MMCX Straight Male (plug)
Molex I-Grid 2x10 connector, Part Number 5018762040
Mates with Molex I-Grid 2x10 Cable Connector,
Part Number: 501646-2000 and up to (20) Crimp Contacts,
Part Number: 501647-1000
Electrical Specifications:
Bi-Directional GPIO
Number of I/O Lines: 7
Voh: Open Collector Outputs,
Require pull-up resistors to +1.8V </- Vpu </- _5.0V.
Vol: +0.6V Max.@ 8mA,
Vih: +1.2V Min. +5.0V Max., Vil: +0.6V Max.
+3.3V @ 1.5A Output Power
I2C Communication Bus
Open Drain with +3.3V 5K Pull-Up Resistors
400kHz
SMA Jack Input
Impedance: 700 Kohms
Max. Input Voltage: +3.5V
Vih: +2.0V Min., Vil: +0.8V Max
SMA Jack Output
Impedance: 50 ohms
Max. Input Voltage: +3.3V
Voh: +2.3V Min. @ 12mA

16.0” x 1.75” x 12.75” (40.64 cm x 4.45 cm x 23.9 cm)

6.0 Ibs (2.72kg)

Operating Temperature: 0°C to 50°C (32°F to 122°F)
Non-Operating Temperature: -10°C to 80°C (14°F to 176°F)
Operating Temperature: 0°C to 55°C (32°F to 131°F)
Humidity: 10% to 90% RH (non-condensing)

External 120-220V AC Power

12 Months Hardware Warranty

Ordering/Product Code

ENV-CDO1-TAA-X
ENV-CDO1-ANA-A
ENV-CDO01-GEN-A
ENV-CDO01-CPHY-A
ENV-CDO1-DPHY-A
ENV-CDO01-CSI-A
ENV-CDO01-DSI-A
ENV-CDO01-GPIO-A
ENV-CDO01-DSC-A
ENV-CDO01-CSC-A

S ® )
< ? GREENTEST 020-22042442

greentest.com.cn

TECHNOLOGIES

Specifications, prices, availability and delivery subject to change without notice. Product or brand names are trademarks or requested

trademarks of their respective holders.

Description

Envision X84 Hardware

Envision X84 Analyzer License
Envision X84 Generator License
Envision X84 - C-PHY License
Envision X84 - D-PHY License
Envision X84 - CSl License
Envision X84 - DSI License
Envision X84 — GPIO/CCI License
Envision X84 - DSC License
Envision CSI Compression License
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