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MIPI (Mobile Industry Processor Interface) D-Phy — Technical Overview

¢ D-Phy is the physical layer transport technology:

+ Provides a Low-cost, High-Speed serial interface
solution for communication interconnection between
components inside a mobile device.

+ Support Camera Serial Interface (CSI) for
communication from a camera or image sensor to a
processor.

+ Support Display Serial Interface (DSI) for
communication from a processor to a Display
Controller.

Processor
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MIPI CSI/DSI Protocol Analysis/Generator — Envision X14 — SKUs

¢ The Envision X14 is a D-Phy/
C-Phy, Analyzer & Generator
for CSI-2 and DSI-2 protocols.

+ Envision X14 provides a One-
Box hardware solution.

¢ Al

/™

a Carte Licensing:

Choose a Phy - C-Phy & D-Phy
licensed separately.

Choose a Protocol: CSI & DSI
are licensed separately.

Choose an Application:
Generator and Analyzer are
licensed separately.

One set of probes for both C-Phy
and D-Phy).
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SKU Description

Envision X14 System

ENV14-CDO01-TAA-X Envision X14 System

Envision X14 Licenses

ENV14-CDO01-ANA-A Envision X14 Analyzer License
ENV14-CD0O1-CPHY-A Envision X14 C-PHY License
ENV14-CD01-CSI-A Envision X14 CSI Protocol License
ENV14-CD01-DPHY-A Envision X14 D-PHY License
ENV14-CD01-DSI-A Envision X14 DSI Protocol License
ENV14-CD01-GEN-A Envision X14 Generator License

Envision X14 Probes
ENV14-SDP01-CDPRB-X Envision X14 Solder Down Probe Amp Assembly for Analyzer
ENV14-SDPO01-PRBKT-X Envision X14 Solder Down Probe Tip Spares/Replacement

Envision X14 Cable Accessories
ENV14-SMPCAB-AC001-X  Envision X14 SMP Cables (qty 10)
ENV14-SMPCAB-AC002-X Envision X14 SMP Cables Spares/Replacement (qty 2)




Envision X14 — Hardware System
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Envision X14 System

Envision X14 System — Rear View

Envision X14 Probe Amplifier
Probe Tips
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¢ The Envision X14 system features
standard SMP connectors that support
C-PHY or D-PHY signals to provide high
fidelity capture or transmission of traffic
from all active lanes simultaneously.

¢ Field upgradeable firmware enables the
Envision X14 to evolve and support new
features or changes to the MIPI D-Phy and
C-Phy and CSI-2 and DSI-2 specifications.

¢ Envision X14’s capture analysis functions
provide complex event-base triggering and
enables detailed analysis of the phy level
events, packet types for low power, high
speed burst modes, start and end of
transmission sequences as well as CRC
and ECC error counts.

¢ All our captures are portable and can be
shared with colleagues at other locations
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Envision X14 Management — Local Administration

¢ Administration of the Envision X14. Similar to
the M4 series products (M41h, M42de). There
are three (3) management options.

¢ Connected HDMI Display at the rear HDMI
admin port. Use mouse and keyboard for
control.

cSyDS!
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Envision X14 Management — Remote, External Administration with Host PC

¢ The Envision X14 can also be controlled from
the external Video Protocol Suite (VPS)
software application running on a host PC
connected to the network.

¢ Could also use VNC from a PC to access the
embedded VPS software application.
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¢ This management mode enables you to keep
the captures on our local PC for off-line
analysis and distribution to other colleagues
and subject matter experts at other locations.

¢ Used for upgrading the Envision X14 system
software.
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MIPI CSI/DSI Envision X14 Applications — CSI-2 & DSI-2 Emulation Analysis

CSl Image
Sensor

DSI
Application
Processor
(Host)
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Envision
X14

Emulating
CSI Application
Processor

Envision
X14

Emulating
DSI Display
Peripheral

¢ Emulation Analysis
In the emulation analysis mode for either
CSl or DSI (and either C-Phy or D-Phy, the
Envision X14 is emulating either a CSI
Application Processor or a DSI Display
Peripheral.
Note: Solder-down probes are not used.
These applications are depicted in the
diagrams below for CSl and DSI
respectively.




MIPI CSI/DSI Envision X14 Applications — CSI-2 and DSI-2 Emulation Analysis

¢ The Envision X14 Analyzer can be
positioned as an endpoint for SoC host
emulation to test a CSI-2 stream from a
camera or image sensor on a test board.

CSI Camera (DUT) Envision X14 ¢ The Envision X14 Analyzer can be

(Image Sensor) (CSI Host/SoC) positioned as an endpoint emulating a
display device to test a DSI-2 SoC host on a
test board.

¢ These configurations are depicted left and
the connections are illustrated below.

DSI Host SoC Envision X14
DUT (DSI Display Device)
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MIP| CSI/DSI Envision X14 Applications — Passive Analysis

Envision X14
Passive

Probes

CSl Image I CSI Host
Sensor Application
Processor
Envision X14
Passive
Probes
DSI : _
Application I?DSI _Dlr?plaly
Processor eriphera
(Host) Device
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+ Passive Monitoring Analysis
In the passive monitoring analysis mode
the solder-down probe amplifier and probe
tips are used. This application involves
soldering the passive probes down
between a CSl Image Sensor and the CSI
Application processor or soldering the
passive probes down between a DSI
Application Processor and the DSI Display
Peripheral.

Note: Solder-down probes are required.
These applications are depicted in the
diagrams below for CSI and DSI
respectively.

Teledyne Confidential Commercially Sensitive Business Data



MIPI CSI-2 Envision X14 Applications — Passive Analysis

CSI Camera (DUT) APsasseer:gls robe

(Image Sensor)

-—
m— e

—
S i 5 R-TELEDYNELECROY
Envision X ,
CSI/DS! Analyzer/! tor - =

TELEDYNE O
¢ *F °©
V)

o '...

”“ TELEDYNE LECROY
Everywhereyoulook

CSIl Host/SoC

¢ The Envision X14 analyzer can be
positioned as a passive tap between a CSl-
2 host SoC and a CSI-2 camera or image
sensor to passively sniff the traffic.

¢ Passive probing is invaluable where the
transmission path undergoes a format
conversion or traverses a transport facility.

+ By positioning the Envision X14 passive

probe elements at various points along the
transport facility, you can segment and
isolate the point of failure.



MIPI CSI-2 Envision X14 Applications — Passive Analysis

Passive Probe

DSI Host SoC Assembly DSI Display Device

DUT

Envision X14

—_— =
—————————
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ision X14 "
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CSI/DS! Analy: " = =
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¢ The Envision X14 analyzer can be
positioned as a passive tap between a DSI-
2 host SoC and a DSI-2 display device to
passively sniff the traffic.

¢ Passive probing is invaluable where the
transmission path undergoes a format
conversion or traverses a transport facility.

+ By positioning the Envision X14 passive

probe elements at various points along the
transport facility, you can segment and
isolate the point of failure.



MIPI CSI-2/DSI-2 Envision X14 Applications — Image/Video Generation

CSI Host
m—) | ppiication
Processor

Emulating
CSl Image Sensor

DSI Display
) oo
Peripheral

Emulating
DSI Host
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+ Image or Video Generation
+ In the generator mode, the Envision X14
is transmitting CSI image sensor data or
DSI video pixel data.

+ Note: Solder-down probes are not used.
These applications are depicted in the
diagrams below for CSI and DSI
respectively.
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MIPI CSI-2/DSI-2 Envision X14 Applications — Image/Video Generation

¢ The Envision X14 generator can be emulate
an CSI-2 to transmit image data to a CSI-2
.............. host application processor.

Envision X14 ¢ The Envision X14 generator can be emulate
Emulating a CSI-2 Image Sensor CS1 Host/SoC a DSI-2 application processor to transmit

video data to a DSI-2 Display Device.

¢ These configurations are depicted left and
the connections are illustrated below left.
Envision X14 DSI Display Device . . : :
Emulating a DSI-2 Host P in this appllcatlon.

¢ Note: The solder-down probes are not used

— 7\“4 - © #pTELEDYNELECROY
Envision /
csi/psl An-d\"(ur‘G«:v\(-r.x!m

B ot
. o \ptts A

"“ TELEDYNE LECROY

Everywhereyoulook™



Envision X14
MIPI C-Phy/D-Phy CSI/DSI — Status Update

Solder-Down Probes
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MIPI CSI/DSI Protocol Analysis — Envision X14 — Solder-Down Probes

¢ Envision X14 Solder-down probes Probe
Amp Assembly SKU:

ENV14-SDP01-CDPRB-X

Includes support for both C-Phy and D-
Phy five (5) probe tips with three (3) Twinax
connectors on one end and the three (3)
solder-down probe tips on the other end.
There will be one spare probe tip in a four (4)
lane configuration for D-Phy.
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Envision X14 — Connections from Envision X14 System to Probe Amp Assembly.

To connect your source DUT to the Envision X14:

1. Connect the SMP cables provided with the Envision X14 and the
Probe Assembly to the rear of the Envision X14 Probe Assembly
using the illustration below.

Envision X14 “G™TELEDYNELI

I/DSI Analyzer/Generator

Probe A bly —Rear C
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Envision X14 — MIPI C-Phy/D-Phy CSI-2 Analyzer Passive Probing

¢ The Envision X14 analyzer can be
positioned as a passive tap between a CSl-
2 host SoC and a CSI-2 camera or image
sensor to passively sniff the traffic.
Passive Probe

Assembly  CSIHost/SoC ¢ Passive probing is invaluable where the
transmission path undergoes a format
conversion or traverses a transport facility.

AESEENLLINL 21t + By positioning the Envision X14 passive
Envision X14 probe elements at various points along the
transport facility, you can segment and
isolate the point of failure.

CSI Camera (DUT)
(Image Sensor)
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Envision X14 — MIPI C-Phy/D-Phy DSI-2 Analyzer Configurations

+ In the DSI passive probing mode, the

- Envision X14 Analyzer is positioned as a
passive tap between a DSI host SoC and a
DSl display device to sniff traffic.

Passive Probe

Assembly  DsIDisplayDevice | ® This application is invaluable where the
transmission path undergoes a format
conversion or traverses a transport facility.

AFSEENLA A + By positioning the Envision X14 passive
Envision X14 probe elements at various points along the
transport facility, the Envision X14 can
segment and isolate the point of failure.

DSI Host SoC
DUT

P —
————
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Envision X14
MIPI C-Phy/D-Phy CSI/DSI Analzyer
Examples of Analyzer operation
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Envision X14 Analysis Software — Capture Trlggerlng New Triggers

* Video Pratocol Suite - Analyze

D-PHY Analyzer Emulator

MIPI Configuration

Buffer Size 200.0 | MB(Max1668)

Selection of Captured Elements  Decode and save HS packets

HS RX Settle Time 85

Save Raw Capture

a X

Trigger Events First Trigger Second Trigger

Any Long Packet

Any Short Packet

D-PHY ECC 2-bit error

D-PHY ECC error detected/corrected

DSI Protocol Violation

Data Type Hex 0 [
Escape Mode

Escape Mode LPDT

Escape Mode ULPS entry

External Trigger

Invalid Transmission Length

¢ Set up complex capture
triggering to ensure that you
capture the data of interest.

¢ Specify the event and the
incident of an event to begin
the capture.

¢ Specify multiple capture
criteria as a logical OR
and/or a logical AND
function.

¢ The capture triggering
feature also enables you to
specify an external trigger
condition through a
connection from the SMA
connector.

¢ Configure the capture trigger
to capture data before
and/or after the trigger
condition(s) are met.
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Everywhereyoulook™

9/16/2025



Envision X14 — Analysis Software — Showing D-Phy CSI Frame Blanking Region

= | Capture
Capture Viewer - DPhy_CSI_6G_4Lanes

Events/ Data F

0 @ a 8 b Nano-Seconts

Event Plot

]

]

a
THHEEE
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¢ The Envision X14
analysis software depicts
the blanking area of a D-
Phy CSI frame. You can
see a few lines of the
previous frame and a few
lines of the next frame
with the blanking in Low
Power between.

9/16/2023



Envision X14 — Analysis Software — Showing D-Phy CSI Burst

uuuuuuuuuuuuuuu — a x

et Anzer ¢ The Envision X14
o D J1TI0) Sbare 0 NeColrd Opese analysis software depicts
the RGB high speed

Capture Tester -~

Capture Viewer - DPhy_CSI_6G_4Lanes burst a D-Phy CSI frame_
Details of the high speed
oc a alllr & | s - [ ] )
i image burst are shown
T Mok ] ¢ ® 3 Makez [] ¢ ® 3 Difference (M1-M2) Zoom: 0.0374143 .
on right panel.
-
Lane
ECC=@x2d .
Lane 2
Lane 3
- K <« < > » k)

Lane® Lanel Lane2 Laned
[ Pyl =i oo i

xeb Breb ax1e Bued

B Ean bbb Gk o0

15987 / 85730 —— o Data Rate 6.00Gbps, CSI: RGB Data: RGESED = Gxeb  Bxeb  @xIB  Gmeb
— — = —————— = e
e = = S — B
= = = TR = T T
15990 / 85734 T4 DPHY p ane=2: LP-11: Stop. o ﬁ ﬁ 2;1; ﬁ

e el

AV TELEDYNE LECROY
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Envision X14 — Analysis Software — Showing D-Phy CSI Start of New Frame

B Bl | ¢ The Envision X14
P bsi YUY ELs0 © et Celbreted Opese anaIySiS SOftwaI‘e depiCtS
the start of a new D-Phy

CSl frame.

Capture Viewer - DPhy_CSI_6G_4Lanes
Events / Data Frames

o0 @ a 8 b Nano-Seconc - D N TR

HS Record Payload Data Shawn in Laned

AV TELEDYNE LECROY
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Envision X14 — Analysis Software — Showing D-Phy DSI Burst

e B | ¢ The Envision X14
analysis software depicts
a D-Phy DSI high speed

Capture Viewer - DPhy_DSI-4.5G_4Lanes b U rSt .

"“ TELEDYNE LECROY
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Envision X14 — Analysis Software — Showing D-Phy DSI H Sync Start

& video Pratocol Suite a x

o ¢ The Envision X14

: analysis software depicts
a D-Phy DSI high speed
Line Sync event. Details
of the packet is shown on

=
no @ o & | e - -

e right panel.

Capture Viewer - DPhy_DSI-4.5G_4Lanes

TimeStas PHY Descrigs Lane@ Lanel Lanel Laned
4t 29640672 DPHY e 1 e e :;?mc :;ym :B:w s‘;wnc
3488 29640670 - Lane<2: LP-00 Bridge. -
13485 29640670 DpHY » Lane=3: LP-00 : Bridge e
02113490 prov P st Rate 4.50G8ps, DSI Shar - Syne Evens, H Syne Start
13491 29640092 D-PHY Data Rate 4.50Gtps, DSI Short : Sync Event, H Sync Stan

AV TELEDYNE LECROY
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Envision X14 — Analysis Software — Showing D-Phy DSI Burst Lines

¢ The Envision X14

analysis software depicts
— a set of D-Phy DSI burst
Capture Viewer - DPhy_DSI-4.5G_4Lanes Ilnes Of a frame

Events/ Data Frames

AV TELEDYNE LECROY
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Envision X14 — Analysis Software — Showing C-Phy CSI Burst Lines

3 video Protocol Suite o x

¢ The Envision X14
analysis software depicts

e a set of C-Phy CSI high

Capture Viewer - CPhy_CSL3L_1 56 speed burst lines of a

frame. Details of the

0 @ afr & s - CIIm .

e burst are shown on right
Currant position Markar: (] < & > Makerz: [ < & 3 Differance (M1-M2) Zoom: 0.0521842 panel.

Details

Ve=2, DT=@x24
WordCount=1520, CheckSum=Bx97ed . ..

- K « < > » A
vont Table
Raw Data
Caunter TimeStamp PHY e LaneB Lanel Lane?
ns31 747125 7611814223786 c-pny e m;f 8408 8400 8400
s s ans VN P 155425 o e
REr mensUzzITG oy 155425 BoE S
B832: 8788 B7BE 8788
11834/ 47128 7611814225482 C-Phy (L3 = BE36: 97ed G704 9Ted
F—— Syp— P - - o
L LH ifel
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Envision X14 — Analysis Software — Showing C-Phy CSI Frame End

Video Protocal Suite a x

.oy Ansyzer ¢ The Envision X14
analysis software depicts
a C-Phy CSI high speed
Capture Viewer - CPhy_CSL3L_1.56 frame end packet.

e
IR : |

A2 TELEDYNE LECROY
" Everywhereyoulook” 9/16/202%




Envision X14 — Analysis Software — Showing C- Phy CSI Frame Blanking Region

[ Videa Protocol Suite

¢ The Envision X14 analysis
S B i B 8 o S software depicts a C-Phy
CSl frame blanking
region.
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Envision X14 — Analysis Software — Showing C-Phy DSI Multiple Burst Lines

C-PHY Analyzer

Capture Viewer - CPHY_DSI_3L_1.5G
E 1/ Da:
0 a afr & wosos - DD T T
Event Plot
Cumrent posiy
39138577374
Lane® Detsts
Lame 1 VC=B, DT=@x3e
Word Count=1928 bytes, SSDC-0xB8S, PH-Checksym=t «
Lane 2
Lane 3
Event Table
Raw Data
Timesta PHY e — Lanes ane2
Data Rate 1 50Gbps, DS1 Long : Packed Pixel Stream, 24-bit RGBS 883 & orange. SYNCI SYNC3 SYNC3
4054162 mmsen comy nnn o
Data Rate 1.50Gbps, DSI Long | Packed Pixel Sweam, 24-bit RGB 8878 4- crange SYNC SYNC3 SYNC3
54 1627 mmsTTITEn cony 1 P T
Data Rate 1.506bps, DS| Lang : Packed Pixel Stream, 24-bit RGS £:2:8 4- orange SYNC3 SYNC3 SYNC3
. smsmren cohy nmn LA
Lane=3: LP-111: Stop B84b 4b82 8266
a7 16277 smsTTITS cony ssass. b e
Lane=1: LP-111: Stap 804b 4582 8208
4057 1 16m P ony esass o
B04b 4662 8200

"“ TELEDYNE LECROY
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¢ The Envision X14
analysis software depicts
a set of
C-Phy DSI high speed
video burst with the
details of the burst data
shown in the panel on the
right.
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Envision X14 — Analysis Software — Showing C-Phy DSI H-Sync Event

= | ¢ The Envision X14
analysis software depicts
a set of C-Phy DSI high
e s CPHY.DSLSL 156 speed line start packet
with the packet details
RACE] s N B shown in the panel on the
- : : right.

ta PHY == :
4052/ 1626 s comy Data Rate 1.500kps, D51 Shar : Syne Event, H Sync Start N Gimomos
w052/ 16263 ssssTITIN Comy aia Rate 1.50Gbps, 05! Shor : Syac Event, H Sync Siar s TR SS9
052 1 16264 [e— P Data Rate 1.50Gkps, DSI Sher : Syne Event, H Syne Star e EOB EOB E0B

40531 16265 TG comy Lane-: LP-111 - Stop e

053 16266 msITIT28E coy Lane=1: LP-111: Ston
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Envision X14 — Analysis Software — Showing C-Phy DSI Data Burst

K Videa Protocol Suite a

m | ¢ The Envision X14 analysis
software depicts a set of
C-Phy DSI high speed line
start packet with the
packet details shown in

80 DO C=— the panel on the right.

Capture Viewer - CPHY_DSI_3L_1.5G

Events / Data Fram

e=0, DT=dxde
Word Count=1328 bytes, SSDC=8xB38, PH-Checksymst:

AV TELEDYNE LECROY
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Envision X14 — Analysis with DSI-2 Display Stream Compression (DSC)
s - =« | & DSI Display Stream

s Compression (DSC) for
both C-Phy and D-Phy.
DSC Parameters can be

entered on DSC tab.

“* Video Protocol Suite - Analyzer

C-PHY Analyzer

Capture Viewer - D-Phy_DSI_3G_4L_DSC
Events / Data Frames
@ o r & weossos . Changeron: QRN Fnd ] |
|
Capture b
Viewer
Current position Marker 1: [ < ® > Markerz (] < ® > Diffarence (M1-M2) Zoom: 100.0000000 |
35240007
Lane 0 Details |
Lane 1 VC=8, DT=8x8a Word Count=128 bytes, ECC=8x88 U |
Lane 2
Raw Data
Lane 3 =
Lane@ Lanel Lane2 Laned
1604591 10926515 20240440 28570365 38897290 HS-Sync HS-Syne HS-Sync HS-
Management Sy HS-Sync HE-Sync HS-Sync
Event timestamg axga axee exea xee
ax12 axea CECE) axed
K « < ’ el A x30 @xBo oxd1 axed
Evant Tuble BxB2  BxBA  BxB1  Gxed |
Bxdl @xd8 8x81 Bxdl
axez axes exe1 axch
x0 axze axif 98 |
Counter / Index TimeStamp PHY MODE Lane Description Duration (ns) xB0 Bxdd 8x08 oxdf
Bx88 axdl BxBa axSc
3624/ 20965 0248440 DPHY | HS [l Data Rat 3.00Gtpe, D8I Long : Plcture Parsmener et L] Bx18  @xB8  Bx18  xfB
axes axec ex28 exee
3624/ 20966 20248440 DPHY | HS 1 Boen Fuve 3.800k08, G861 Lona ; Plewrs Perameror S " @xB6 @b Gx@b  @x33
- fxieo axic 8xda 38
3624/ 20967 20245440 DPHY HS 2 Gosa Fuve: 3.500tvs. D81 Lovw : Plowrs Persmeser S L] 8346 @54 ex62  ex69
ax70 ax77 ax79 ax7b
3624/ 20968 20248440 DPHY | HS 3 e BE L= R Bt S L @7d  Bx7e  BxB1  Gxd2
Bx81 Bx88 Bx89 BxdB
— — orrr | wm . Data Rate 3,00G0ps, D51 Shart - Syn Event. H Sy Stan N st b
ax19 axfa
3628 28970 — | B Data Rate 3.00Gbps, DSI Short : Sync Event, H Sync Start A oxla  8x38
axz2 Bxbs.
S R Pre— . Data Rate 3.00G0ps, DSI Shart : Sy Event, H Sy Start . e o
ax43 ax3a
P— — Py ; Data Rate 3.00Gops, DS Snar - Syne Evem, N Sy Start ) .-
@xpo
L
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Envision X14 Analysis Software — Frame Viewer

te

R: 0x0010  R: 00016
x 75 G: Ox00EB  G: 00235
B: 0x0010  B: 00016

TELEDYNE LECROY

auantumdata

¢ The Envision X14
provides a view of the
captured frames.

¢ You can view the image
element or pixel values
by selecting or mousing
over an element.

¢ The Envision X14 Frame
capture feature also
enables you to view each
image element on a CIE
color chart.

/™
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Envision X14 Analysis Software — Viewing Virtual Channel Frames

Events / Data Frames RGBBES, H = 1920, V = 1080, VC =1 * The EnViSion X14
— provides a view of the
THUMBMAIL CURSOR Captured frames.
- + You can view the image
- element or pixel values
— y: 18 by selecting or mousing
Y R: 0x0010 over an element.
Voo | o ¢ Example shows viewing
R: 00016 the frames of different
B: 00016 Virtual Channels.
MARKER
"“ TELEDYNE LECROY
Everywhereyoulook
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Envision X14 Analysis Software — Packets Bus Turnaround for DSI DCS

“* Video Pratocol Suite - Analyzer

TT—— ¢ The Envision X14
S Analyzer (emulating a
DSI display device) can
be configured to product
the desired response to a
DSI DCS Command
Mode command from the
DSI Host.

A2 TELEDYNE LECROY
" Everywhereyoulook” 9/16/202B




Envision X14 Analysis Software — Packets Bus Turnaround for DSI DCS

“* Viideo Protocol Suite - Analyzer

E—r—— — # The Envision X14
SR S el e i e i Analyzer (emulating a

= DSI display device) can
| ()] be configured to product

Capture

Last Response: -

S the desired response to a
Capture Packet 1
Collection Type: Short

VCId: 0

o DSID omman
Viewer Acknowledge and Error Report.

Packet #1 No errors indicated
Packets BTA| Data: 2 bytes

m Mode command from the
DataType: (0x02 Acknowledge and Error Report - D S I H O St .

Parameters: 2 bytes

+ Example show last
response sent via the bus
turnaround.

A2 TELEDYNE LECROY
" Everywhereyoulook” 9/16/202%



Envision X14 Analysis Software — Packets Bus Turnaround for DSI DCS

“# Video Protocol Suite - Analyzer [m) X

P — ¢ The Envision X14
e TE L GG fEgmm s e Analyzer (emulating a

e+ DSI display device) can
S| Copture Viewer - 2025_07_24_16_57_05 be Configured to product
T , the desired response to a
— DSI DCS Command
S ST e Mode command from the
| | DSI Host.
+ Example shows capture

indicating a trigger on the

7227819246 7227819581 722F\7’Er1“9'9i'1“6“hmn 7227820251 7227820587 bUS turnaround In

: e response to a DCS

-~ command and shows the

C-PHY Csli 1 2200 Msps 60

Lane 0

3224506 / 742880 7227819916 D-PHY | EVM M - 100 L P D t
— E - ow Power Data
i i . . Transmission (LPDT)
3224506 / 742883 7227820586 - 60

meonirem | e - “ command response
3224506 / 742885 7227820688 e hort : Reserved (0x00) 08 p "
3224506 / 742886 722782159 - 108

3224506 / 742887 7227821704 - 52

3224506 / 742888 7227821756 AT TR, 60

"“ TELEDYNE LECROY
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Envision X14
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Examples of Generator operation
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Envision X14 Generator Software — Link Tab

0 ¢ Select Format, color
mode and chroma
= s sampling, test patterns
Basic Link Configuration and blanking OptiOnS.

Lanes

A2 TELEDYNE LECROY
" Everywhereyoulook” 9/16/202%




Envision X14 Generator Software — Format Selection

¥ Video Protocol Suite - Generator

Link VIDEO TABS FORMAT TABS
Video M
Format List
Ervers 1280x800p60 1080p60 640x480p60 720p120 1080p120 1080p30 720p60
Packets

Patt Edit
e et 1024x600p60 1440x1080p60 720p30

"“ TELEDYNE LECROY
Everywhereyoulook

¢ Select Format, color
mode and chroma
sampling, test patterns
and blanking options.

9/16/2043



Envision X14 Generator Software — Test Pattern Selection

A = ¢ Select Format, color
SR D s D S e S mode and chroma
I sampling, test patterns
el e and blanking options.
e N B B B B B B B e %

B B .

1 N N .

B E IR RN B
A4\ TELEDYNE LECROY —




Envision X14 Generator Software — Blanking Configuration

P — __-__ ¢ Select Format, color

D-PHY Generator

D-PHY DSI 3 4500 Gbps Enabled 1080p30 2200x1125 1920x1080 30.000Hz RGB888 pulses  NONE DSINo,CSI:No  both Enabled 0 o ne  ColorBar Illode and Chrol I Ia
MIPI Generator View Neal ~ Sal I Ipllng, test patterns

- Virtual Channel Encoding DSI Sync Options | a'n d b I an kl n g o ptl O n S "

Blanking Options - DSI Use EoTp
Packets Pattern

Horiz. FrontPorch: (O Packet @ LP Dest (Jost
Horiz. SyncActive: () Packet @ LP

=

Video

Options Horiz. BackPorch: () Packet @ LP

Packet Type: O Blanking @ NULL

APPLY

A2 TELEDYNE LECROY
" Everywhereyoulook” 9/16/2024%




Envision X14 — Generator CSI/DSI Error Injection

“#* Video Protocol Suite - Generator

¢ C-Phy and D-Phy
e e e G e G feR S - Mo mone " Disabtad B Lo e CSI Error
Generation.

- Inject both Phy and
njected Error Type
R —— Protocol errors.

Ecc 1bit Error [ecc_1b] Description: This type of error introduces 1 bit error in calculated Ecc.

D-PHY Generator

MIPI Generator View

Errors Ecc 2bit Error [ecc_2b] Description: This type of error introduces 2 bit error in calculated Ecc.

@ Data Type Error [dt] Description: This type of error will send wrong data type from protocol layer.
Invalid Transmission Length Error [txlen] Description: This type of error will send wrong Word count in the case of long packets.
DSl Protocol Violation [dsip] Description: This type of error won't send the EoTp at the end of transmission or in the case of read request, BTA request won't be send after the read request.
Virtual Channel ID Error [vcid] Description: This type of error will send the wrong VC ID.
Packet Footer Error [pf] Description: This type of error will send wrang Packet Footer in the case of Long Packets.
SoTError [sot] Description: This type of error will introduce error in SoT leader sequence (Single bit errors), so that synchronization can be done, but confidence in payload may be lower.
SoT Sync Error [sots] Description: This type of error will introduce the error in SoT leader sequence, so that proper synchronization cannot be expected

EoT Sync Error [eot] Description: This type of error will send the data in such a way that the end of the doesn't match theb:

Escape Mode Entry Command Error [escm] Description: This type of error willintroduce the error in the Entry Command of Escape Mode.
LP Transmission Sync Error [Ipsynd] Description: This type of error will send the data in such a way that the end of Low Power Data Transmission isrit synchronized o a byte boundary.

False Control Error [falsec] Description: This type of error can generate two scenarios: 1.) The valid Escape or Turnaround sequence which isn't followed by LP_Rqst state. 2.) A HS_Rqst which isn't correctly followed by a Bridge state.

Signal
Generator

AV TELEDYNE LECROY

Everywhereyoulook™



Envision X14 — DSI DCS Command Mode Control

“* Video Protocol Suite - Generator

D-PHY Generator

D-PHY DSI 4 4.500 Gbps Enabled 1280x800p60 1440x 823 1280x800 60.000Hz RGB8-8-8 pulses NONE DSI: No, CSl: No  both Disabled 0 None ColorBar

MIPI Generator View

Mode: @ HS Q LP
Packet List (Maximum 16)
Perform BTA and get response

(# of Entries: 1) # of Columns: 1 +
Last Response:
Packets L = §

SeqPlayer: Video was running: Yes
Packet #1 Received: LPDT Command
Packet 1

Type: Short
VC Number: 0 (decimal) o o
Data-Id: 0x02
. Acknowledge and Error Report
Data Type: DCS Command ‘Noarrors indicated
Data: 2 bytes
0000
Command: 13h:enter_normal_mode -

No parameters

Sgnal  Capi
Generator

"“ TELEDYNE LECROY

¢ C-Phy and D-Phy

DSI DCS Command
Mode.

Select commands
from a pull-down
menu to send to a
DSI display device
under test.

Everywhereyoulook™



Envision X14 — DSI DCS Command Mode Control

e —— - o x ¢ C_Phy and D_Phy
DSI DCS Command
Mode.

+ Select commands
from a pull-down
menu to send to a
DSI display device
under test.

"“ TELEDYNE LECROY
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Envision X14 — DSI DCS Command Mode Control

¥ Video Protocol Suite - Generator

¢ C-Phy and D-Phy

] DSI DCS Command
MIPI Generator View Neal T M N
ode

Send Packets
Packet List (Maximum 16)

o Mode: @ HS O LP S I

Vide

E\ eo e s i o m— e eC t CO m m an ( jS
rrors -I

s from a pull-down
menu to send to a

DSI display device
: . under test.

Configure multiple
commands in a
sequence.

4.500 Gbps Enabled 1080p30 2200x1125 1920x 1080 30.000Hz RGB8-8-8 pulses

00000000

"“ TELEDYNE LECROY
Everywhereyoulook
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Envision X14
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Conformance Testing

July 2025
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Envision X14 — Conformance Testing

#* Viideo Protocol Suite - Analyzer - 8 x
Test Conﬁguratlon Export Save CDF As Save Configuration As Load COF Load Configuration X
MIP| D-PHY TX CSH2 v4.1 CT 1 (

CDF Entry est Select jew
Model @
Port Tested 1

”“ TELEDYNE LECROY
Everywhereyoulook

¢ C-Phy and D-Phy
CSl and DSI
Conformance
Testing.
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Envision X14 — Conformance Testing

“#* Video Protocol Suite - Analyzer

D-PHY Analyzer Emulator — ’ C_Phy and D-Phy
o Rl i) e opesee 1 1 CSl and DSI

= Conformance
o e AT EbL o Testing.

Test Completed Test
Testname 1 Testsuite 11 N 1 e @

Conformance Test

MIPI Conformance

What is a Template?

Cuts the time spent in
configuring a test.

* Templates save your time by saving
and recalling test configurations
such as CDF data, st selections,
iterations, and test settings with
just ane click.

C-PHVHOSTDSI-2v1.1 || C-PHY PERI DSI-2 v * Templates can be created from
CTSV10 cTSv10 scratch or save one each time you
start unning a test.
* Templates can be given a
D-PHYHOSTDSI-2v1.1 | D-PHY PERI DSI-2 v descriptive name so that they can
CcTSV10 cTSV10 be found quickly here.

GoTIT

Please click '+ button at the top
barto create a configuration now.

® of
[
est

AV TELEDYNE LECROY
Everywhereyoulook™




Envision X14 — Conformance Testing — Test Selection

i | ¢ C-Phy and D-Phy

Test Confi gu ration Save TestList As Save Configuration As Load TestList Load Configuration ) C S I a n d D S I

MIPI D-PHY TX CSI-2v4.1 CT V1.0

B Conformance

SelectAll  ClearAll T.3.1.1:[Ready] Long Packet Data Types Sti n
TEST CATEGORIES o T.3.1.2: [Ready] Long Packet Format D-PHY ) I E E g .
D Section3 0/18 T.3.1.4:[Ready] Byte Ordering D-PHY

T3.1.6:[Ready] Short Packet Data Types ()

T3.1.7:[Ready] Short Packet Format D-PHY ()

T3.1.9:(1 ] Frame and Line DataTypes ()

T3.2.1:[1 ] Virtual Channel ©

T:3.2.2: [Under Development] VEX Support ()

T3.4.1: [Under D-PHY FCMLong @

T:3.5.1: [Under Development] Packet Spacing )

T3.6.1: [Under yn Packet Data Type ®

T3.6.2:[1 Frame Packets ()

T.3.6.3: [Under Development] Line Synchronization Packets

T3.7.1: ] ype [0}

(=]

O

O

O

O

(@]

O

O

[ T.3.3.1:[under Development] ECC Calculation D-PHY ~ ©
O

O

O

O

O

(@]

(] T:3.8.1: [Under Development] Service Extension Packet (SEP) Data Type Code ()
8]

T.3.11.1: [Under Development] Write and Read USL Transaction )

PREVIOUS NEXT

"“ TELEDYNE LECROY

Everywhereyouloo



Envision X14 — Conformance Testing — Test Review

e EE——————————————— | ¢ C-Phy and D-Phy
JestGonfusion weweme e | CSland DS
i e e Conformance

- R .~ .| Testing.

CATEGORY / TEST NAME / ITERATIONS ON/OFF

18/18 v Section3 o “«
11 > T3.1.1:[Ready] Long Packet Data Types on “ ’ N Ote th at yo u C an
171 > T3.1.2:[Ready] Long Packet Format D-PHY on K » d . b I t t t d
11 > T3.1.4: [Ready] Byte Ordering D-PHY - o N I S a e a e S a n
n > T3.1.6: [Ready] Short Packet Data Types @ 1 ] » Set th e n u m b e r Of
11 >  T.3.1.7:[Ready] Short Packet Format D-PHY on <[ | »
171 > T.3.1.9:[Under Development] Frame and Line Synchronization Data Types onl. < ’ I te ratl 0 n S Of e aC h
71 > T.3.2.1: [Under Development] Virtual Channel Interleaving on < »
171 > T.3.2.2:[Under Development] VCX Support o <[ ] » te St .
171 > T3.3.1:[Under Development] ECC Calculation D-PHY on <[ | »
11 > T3.4.1: [Under Development] CRC Calculation D-PHY FCM Long Packet on < »
171 >  T.3.5.1: [Under Development] Packet Spacing ol | 4
71 > T.3.6.1: [Under Development] Sync Short Packet Data Type Codes o < »
71 > T.3.6.2: [Under Development] Frame Synchronization Packets on “ \ 1 | »
71 > T.3.6.3: [Under Development] Line Synchronization Packets on “« »
171 > T3.7.1: [Under Development] Generic Short Packet Data Type Codes o <[ | »
TesTSETTINGS (D)
=x

Everywhereyoulook™
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Envision X14 — Conformance Testing

“» Video Protocol Suite - Analyzer - [m] X

Test Configuration

MIPI D-PHY TX CSI-2 v4.1 CT v1.0

Select Multiple Select All Deselect All

CATEGORY / TEST NAME / ITERATIONS ON/OFF REPEAT COUNT STATUS
> lhterot: > « B |
v T.8.1.7: Short Packet Format D-PHY 7 « [ | » m
> lter01: , « [ | » “
v~ T.3.1.9: Frame and Line Synchronization Data Types T « B | |
> lteron: ) « B | | D
~  T.3.2.1:Virtual Channel Interleaving ) « B O v e
> lteron: ) « B | | D
v~  T.3.2.2:VCX Support « B | w
| T
>  T.3.3.1: ECC Calculation D-PHY « B |
>  T.3.4.1: CRC Calculation D-PHY FCM Long Packet « B |
>  T.3.5.1: Packet Spacing « B |
> T.3.6.1: Sync Short Packet Data Type Codes « B |
Elapsed Time | TEST IN PROGRESS
00:04:17 | :: T.3.2.2: Iteration 01

"“ TELEDYNE LECROY
Everywhereyoulook™

¢ C-Phy and D-Phy
CSl and DSI
Conformance
Testing.

¢ Shows test suite in
progress.
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Envision X14 — Conformance Testing

“# Video Protocol Suite - Analyzer o - - ”7”7”777—7” t] - X i ’ C_Phy and D_Phy
Lopi e Bt
Test Configuration CSl and DS
’ Conformance

S e e Testing.

CATEGORY / TEST NAME/ ITERATIONS ‘ON/QFF REPEAT COUNT STATUS - -
~  T.3.2.1:Virtual Channel Interleaving . \:\ > m ’ ShOWS teSt SUIte In
> e g - progress
— .
v T32.2:VCX Support D | D . .
o T Br ) ¢ Shows viewing the
~  T33.:ECC Calculation D-PHY O | D .
o —— detailed logs.
v T3.4.1:CRC Calculation D-PHY FCM Long Packet | D
v hterol: [N - | GEEEED
> 1:verify that the DUT using the D-PHY FCM physical layer properly calculates the CRC field. “

uting th

Removing logs at sers/nkendall/Documents/VPSWorkspace/Neal/MipiDPhyTxct/results/2025_07_22_11_32_57/T_3_6_2_01

Removing logs at /home/qd/mipict_results.log

Removing logs at /home/qd/mipi_cts_steps.log
Removing logs at /home/qd/mipict_debug.log
Removing capture logs at /home/qd/mipidecode.log
Removing capture logs at /home/qd/mipiframepixels.bin
mipi-scope >> log truncate

mipitxet T.3.6.21

load json file.MIP| RX PHY set to D-PHY
p started LRTE: =DISABLED
p completed .START CAPTURE DECODE

Elapsed Time TEST IN PROGRESS
00:07:32 | :: T.3.6.2: Iteration 01 .

"“ TELEDYNE LECROY
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Envision X14 — Conformance Testing

R — __-_- | e C-Phy and D-Phy
MIPI D-PHY TX CSI-2 v4.1 v1.0: 2025_07_22_11_32_57 . CSI and DSI
Conformance
Testing.

»  T.3.1.9:Frame and Line Synchronization Data Types 1 n Pass
»  T.3.2.1:Virtual Channel Interleaving 1 n Pass ’ S h OWS teSt reS u |tS .
> T.3.2.2:VCX Support 1
»  T.3.3.1: ECC Caleulation D-PHY 1 n Pass ’ N Ote th a.t yo u Can
>  T.3.4.1: CRC Calculation D-PHY FCM Long Packet 1 n Pass | i n k t O th e C a tu r e
>  T.3.5.1:Packet Spacing 1 p
»  T.3.6.1: Sync Short Packet Data Type Codes 1 n Pass fr O m t h e te St re S u | tS .
»  T.3.6.2: Frame Synchronization Packets 1 n Pass
»  T.3.6.3:Line Synchronization Packets 1
N4 T.3.7.1: Generic Short Packet Data Type Codes 1 n Fail
~  her01:

> 1:verify that the DUT uses the Synchronization Short Packet Data Type 0x8 only for Generic Short Packet Code 1
~  Z:verify that the DUT uses the Synchronization Short Packet Data Type 0x8 only for Generic Short Packet Code
Data Type 0x09 (Not detected) for Generic Short Packet Code 2. Total short Packet processed 4868.
> 3:verify that the DUT uses the Synchronization Short Packet Data Type 0xA only for Generic Short Packet Code 3
> 4&:verify that the DUT uses the Synchronization Short Packet Data Type 0xB only for Generic Short Packet Code 4
>  5:verify that the DUT uses the Synchronization Short Packet Data Type OxC only for Generic Short Packet Code 5
>  6:verify that the DUT uses the Synchronization Short Packet Data Type 0xD only for Generic Short Packet Code 6
> 7-verify that the DUT uses the Synchronization Short Packet Data Type OxE only for Generic Short Packet Code 7

> 8:verify that the DUT uses the Synchronization Short Packet Data Type OxF only for Generic Short Packet Code 8

Test Count Failed Passed Fully
NTINUE TESTING HTML REPORT
16/16 ® O

"“ TELEDYNE LECROY
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