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MIPI DSl and CSI

Audio/Voice
. . > bus  SoundWire
« DSI (Display Serial Interface): packet-based 3 ke
=
. . o
communication protocol between an application o
processor (source) and a display panel (sink)
. . 9 12
« CSI (Camera Serial Interface): protocol defines s B "Dipl
o9 [N Interface Media Bus
. . w o ‘
communication between a camera and host processor =
* Both specifications can utilize either D-PHY or C-PHY -
Q<

as the physical layers to transmit data
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 Protocols widely adopted by phone and display

manufacturers
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Solutions for CSI-2 & DSI-2 (Over D-PHY/C-PHY)

SV4E SV3C SV5C
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Covering the Entire Spectrum of Test Requirements

DESIGN VALIDATION APPLICATIONS ENGINEERING
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Working with Introspect Solutions

DEVICE UNDER TEST MIPI SV3C ANALYZER INTROSPECT ESP

SOFTWARE
111 C C.
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CSI-2/DSI-2 Protocol Analysis
and Debug



C SERIES

SV3C DPRX-CPRX

OVERVIEW
Protocol analyzer and debug solution

Completely capable of analyzing physical layer digital interface,
protocol layer digital interface, and image sensor array quality

Includes I2C bus and tearing effect triggers

BENEFITS

Self-contained solution for DSI-2/CSI-2
link validation

Automatic image extraction for any
pixel type and any resolution

Automatic compression detection for
DSI (including reacting to PPS tables on
the fly)

FEATURES

Continuous data rate range from 80
Mbps to 3.5 Gsps with ppm resolution

Tracks SSC waveform for D-PHY 2.1
Image sensors

Up to 8 Gbyte of frame data storage

High-speed USB3 link to eontrol PC
for rapid image extractiamGrospecet
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C SERIES BENEFITS

* High-level CSI-2 and DSI-2 protocol
SVSC D p RX'C p RX capture and analysis
* Analog waveform capture on received
LP and HS data

* PHY-level burst-mode and
continuous-mode analysis with
advanced triggering options

FEATURES

« Continuous data rate range from 80 Mbps
to 6.5 Gsps with ppm resolution

OVERVIEW «  Tracks SSC waveform for D-PHY 2.1 image
: sensors
Number of Signal/Data Analyzers: 4 Popular Solutions: D-PHY up
_ tov3.0, C-PHY up tov2.1 « Up to 8 Gbyte of frame data storage
Maximum Per-Lane Data Rate: 6.5
Gsps in C-PHY mode, 8.7 Gbps in D- « High-speed USB3 link to control PC for
PHY mode rapid image extraction
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E SERIES BENEFITS

S\/4 E D p RX_C p RX  Full MIPI coverage with native physical

layer and protocol layer for DSI-2/CSI-
2

» Self-contained system enables true
system-like testing

« Complete software environment
enables full automation

FEATURES
» Up to 2.5 Gbps / 2.5 Gsps per lane

OVERVIEW *  Truly compact design with dimensions
Test module for receiving DSI-2/CSI-2 data of 140 mm x 189 mm
Automatically detects video parameters *  Flexible programming environment

that supports automation

G iInGrospecet
technology




Physical Layer Analysis

AnalogCaptureViewer: runl / analogCapturel EI@
lanes:  [3 ~| 3 | Sptfiter [ showPattem  Zoom/Pan _
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Hierarchical Protocol Analysis

(B CEHY Datat apture: Rur_2018-1"-15_1155 / dsiDataCapturs] = [ = |
burst mode: 2434 bursts, 2445 D51 packets. 10379 lpStates, 48971 IpEvents, 2 frames
1 Timea: .nlmcheﬁ.'n u Irages: |asualSize |

S Bursts DS| Packets LF Stales | LP Everts Fram=a

(1] Time §ms| VO Index Pwel Format  imageWWsdh ImageHesgt  FirstPacket  LamPacker  FrameRae

0 0 DesRGEESS | 1030 2430 & cPHY DataCapture: Run_2019-11-15_1156 / dsiDataCapture] [a@] =]
' [2%ass7|o |1 Dosnceass 100 1 241 2224 burst mode: 2434 bursts, 2445 DSl packets, 10379 IpStates, 4891 pEverts, 2 frames
@ lanel O lane2 O laned ane4 Go To: | Timestamp... v Tmes: relativeToStat
HS Bursts DS| Packets LP States LP Events Frames
i CPHY DataCapture: Rur_2010-17-15_1155 / dsiliataCapturel Burst 1D Time (ms) NumData PreBegin ProgSeq PreEnd Post MNumBits SyncOffset PostOffset  NumDSIPackets (ad
burst mode: 2434 bursts, 2445 DSl packets, 10379 pStates, 4891 lpEvents, 2 frames ) 0 127 4267 |18 4140
s ] - Jane3 o Go To: || Timeaamg.. =] Times: |rltiveToStat 1 12589017560 | 545 210 0 7 132 (4275 3 4143 1
FS Buraa| DS| Packets | LP States | P Everts | R : 2 12589.020730 | 545 210 0 7 130 (4267 (315 4137 1
3 12589.024020 | 545 210 0 7 124 4273 |36 4138 1
Packet 12 Tme (ms) Buns WC DT  OT name Header CRC  WC Shor  Payload CRC  Frame Motes
0Py 12588 728270 | LP1 0 |39 | DoslongWite 5 (3EED DCS Cmd (424 set_calumn_ad 4 12589.027245 | 545 210 0 ! 138 427|319 4141 1
11LF) 12568, 746E45 | LP3 0 |0x39 | DesLongWime 5 D374 DCS Omd (x2B. set_page_agar| |- 12589.030475 | 345 210 ¢ 7 11 |42 |32 4143 1
1P} 12588 765420 | LPS 0 |0x3% | DoslongWite 3 (xEARR DCS Cmd (xd3: Unknown comn| | 12589.033705 | 545 210 0 ! 18 |42 |36 4138 1
1P 12588 781005 | LP7 0 |0x3%|DoslongWme 3 5C24 DCS Cmd (e e _tear_scarly] | 12569.036335 | 545 210 ¢ 7 126 14266 |31 4140 1
4LF) 12588 796590 | LP9 0 |0x39 | DeslongWiite 2 (3647 DCS Cmd (x35: se2_tear_on ¢ 12589.040165 |45 210 0 ! 12 |42 320 4142 1
5iLF) 12588810685 | LP1° ] (3% | Dazslony Wile 2 (mA4ED DES Ciod (53, wle_cunibic _oi 9 12589.043395 | 545 210 0 7 129 4266 315 ny 1
&(LF) 12588.824775 | LP13 [0 |39 | DcalongWiite 3 (ABEE DCS Cmd (451 se:_display_brig 10 12589046620 | 45 210 0 ! 133 |4283 |36 e 1
TI(LF} 12588840060 | LP15 o 03 | Dozl g Wil Z =DB03 DCS Ciod 003, ek cunnipizssing L 12589.049850 | 545 210 0 7 133|427 32 a4 1
LR 12588 854455 | LPF1T 0 &35 | DealongWete 50 (025 DCS Cmd AT Unknown eme 2 12589, 545 210 0 7 1383|4282 '322 'dld-d ,1
2 4L 12500900055 | L0 [0 | 405 | DesWized G=1100 DCS Cmd (77 et _sleep_nod B 12589056310 | 45 210 0 ! 128_|4266 316 [4138 11 v
Fra me VieW 10 (LF} 12589 00BL75 | LP2- [0 |(x05 | DosWized 02900 DCS Cimd (e23: e _display on | Burst 0 Detail
12509.014546 0 slongWrite £ ohu[ < | << | < | > | > . | SYNC SPKTY| | PKT> POST
12 12589.017778 | 1 0 |0x3% | DeslongWiite | (0034 £ (e 184E DCS Cmd (3C: wite_memary_d wireaAB: 0101011100100110101010001011101010011111010010010110110100100101101
2 126588.021004 | 2 0 |0x39 | DealengWrite | 0034 3244 e i1B4E DCS G Mk3C: wiltes_mesmnry_g wireBC: 0101010111010001010111011001010101100101101001001011011010010010110
- wireCA: 1010100010011010101000110110010101001010100100101101101001001011011
Packet 11 Detail wireStates: 1616164632431452525262136156434343245656342142143563563421421435635
e [ | ke - . N S S symbols: BA44443123041234444431230412344444303202242222224222222422222242222
- | data (dec): 35129 SYNC3 35129 SYNC3 43564 43690 43690 43690
0 1 2 k! data (hex): 8939 8939 AR2C AAAA AAAA ARAA
lanel data: ©93% "12304L12° DSYNC "3444443° BR3% "_230412" DSYHC "3444443°
lane? data: SB0CR "2203400° DSYNC "24444432" BOCR "220340C" DEYNC "3444443" l.P_P‘M T2222224 B V. /\
lanel data: ©8034 "0130£02° DSYNC "34444£3" BO34 "013040C" DEYNC 34444437 PARAR T22333224° urSt IeW .
bytes:  3955CEE03480 3985CRAS03480 ICAARRRRRAARA I n b POS p eC U
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More on the Protoco

| Analysis View

i CPHY DataCapture: Bur_2010-17-15_11

53/ deiDataCaptural

burst mode: 2434 bursts, 2445 DS packets, 10379 lpStates, 4691 IpEvents, 2 frames

Go To: ::'I'Imcaalm -

FSBursts DS|Packets LP States LP Everts Frames

~  Timca: rclotiveToStat -

I

Decodes DCS

Packet 10 Tme (ms) Burs VL DT | DT name Header CRC  WC Shor.  Payload CRC  Frame  MNotes C
S — P—— commands
O(LPy 12688. 728270 | LP1 0 [0x39 | DoslongWrite 5 x3IEED DCS Cmd (2 adil:u:llumn_addrl:as
. 1(LF) 12588, 746645 | LP3 0 |33 | DesLongWme 5 D374 DCS Cmd (20 sed_page_address
Hyperlinks to PHY- : - - - :
2(LF} 12588, 765420 | LFS 0 |03% | DeslongWrite 3 (MEARR DCS Cmd (ed3: Unknown command
|aye r tabs 3(LP) 12588781005 |LP7 |0 | 039 | DeslongWime 3 eSC24 DCS Cmd (x44: se_tear_scanine
) 12566796590 | P8 |0 |0x39 | DesLongWite | 2 33842 'DCS Cind (35 s tear_on Supports both DSC
5(LF}) 12588 810685 | LE1” 0 (=33 | Doz Loy While | 2 | (A4 | DS Ciod O3, werle_coribid _cisplay an d V— DC M
§(LP) 12508824775 | LP1) |0 | 039 | DeslongWeite 3 D ABEE DCS Cmd (57 sec_display beightness )
7iLF) 12568.540560 | LF15 |0 [ 0393 | DesLuigWiils z DBD3 DC3 Cond 003, wed_ummpression_nule Com pression
EiLF) 12588 854455 | LP17 0 |x33 | DeslongWhite 50 xC029 DCS Cmd (A3 Unknown cammand
a(LM 12500900055 | L01S [0 | (05 | DesWiked [ 1100 DCS Cmd (el 1 et _sleep_node
. . 10{LF] 12589.D0B0TS | LP2- 0 |((x05 | DesWritel (2900 DCS Cmd (29 s _di
High resolution i : / ‘ sc._dsplay.on
. 12500.01454G o 13 | DeslongWite | 00024 0DIrD DCS Cnd Ow2C: waite_memmany_stort
timestam PS 12 12588.0017778 |1 0 [[3% | DeslongWrite | (034 3241 (e 184E DCS Cmd (30 wite_memoary_cortinue
13 12589.021004 | 2 0 |33 | DoalongWritc | Be0034 3241 e 1B4E DCS Cimd B30, wite_momany_confinue
> pr——— P P PP PP a— P —— v Supports all SYNC
.F’ad-u:s 11 Detail typeS and a”
mfulﬂ—l | e <€ < = 55 e |
advanced preamble
0 1 2 3 4
lanel data: &5%3% "123041:2° DSYNC " 3444443 B93S " 230412° DEYRE 3444443 RARZC "O3Z20Z22s Sequences

lane? dala: B0CR "2203402°
laned dala: 9034 "0130£02°

DSYHC "3444443°

DEYNC "3444443"

BOCR "220340C"

BO34 "013040C"

DEYNC "3444443"

DEYHC "3444443° BAAR

bytes: 3985CR303480

F989CA203480

JCARRRRBABOEE
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Live Phone Debug

burst mode: 961 bursts, 1062 DS| packets (7 emors), 15109 IpStates, 1939 IpEvents, 2 frames
Go To: || Next Emor ~ Times: | relativeToStat
HS Bursts D5l Packets |P States LP Events Frames
Packet ID Time (ms) Burst VC DT DTname Header ECC  WC Payload CRC ~ Short  Motes ~
88 (LP) 4337588635 |LP 12 |0 |Ox15|DesWitel 15 «0000 | DCS Cmd 0x00: nop
89 (LP) 4337588635 |LP 12 0 |35 | DesLongWrite | (33 17 A3T2 DCS Cmd (xE2: Unknown command
S0 {LP) 4337588635 |LP 12 |0 |Ox15|DesWitel 0«25 01100 | DCS Cmd 0w 11: exit_sleep_mode
91(LP) 4457581645 |LP 14 |0 |Ox15|DesWite1 002 [x3A55 | DCS Cmd (x3A: set_pixel_format
92 (LP) 4457587750 [LP16 |0 |Ox15|DesWitel 031 (%3660 | DCS Cmd (x36: set_address_mode
53 (LP) 4457 587750 | LP 16 0 |39 | DesLongWrite | (36 5 OxDEAF DCS Cmd 0x2A: set_column_address
54 (LP) 4457 587750 | LP 16 0 |35 | DesLongWrite | (36 5 2057 DCS Cmd (x2B: set_page_address
95 (LP) 4457587750 [LP16 |0 |Ox15|DesWitel 007 0x517F | DCS Cmd (x51: set_display_brightness
96 (LP) 4457537790 |LP16 |0 |(x15|DesWitel | (x30 x532C | DCS Cmd (x53: write_cortrol_display
57 (LP) 4457 587750 | LP 16 0 |15 | DesWiitel 1E (5502 | DCS Cmd (x55: write_power_save
58 (LP) 4457587750 [LP16 |0 |Ox15|DesWitel 0x3C 0x5EFF | DCS Cmd (x5E: set_CABC_min_brightness
99 4457631531 |0 0 |0x15|DesWite1 0x0F 02500 | DCS Cmd (29: set_display_on
100 4457631563 |0 0 |0x15|DesWite1 15 «0000 | DCS Cmd 0x00: nop
101 4457 631595 |0 0 |15 | DesWiitel 36 (2C00 | DCS Cmd (e 2C: write_memory_start
102 4460035312 |1 0 |35 | DesLongWrite | (36 5 (xAEDZ DCS Cmd (e 2A: set_column_address
103 4460.040067 | 2 0 |35 | DesLongWrite | (36 5 2057 DCS Cmd (x2B: set_page_address
104 4460.059573 | 3 0 |35 | DeslongWrite | (n2E 401 e 705C DCS Cmd (e 2C: write_memory_start
105 4460.065777 | 4 0 |35 | DeslongWrite | (n2E 401 7516 DCS Cmd (e 3C: write_memory_continue
L1os 4450 079971 | 5 0 039 nest anovie [oeoE a1 DCS Cmd (3 write memons contine v
Packet 0 Detail
3’;-. k< <€ < > > e |
| 0 1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15 16 17 18 15

Setups like this are used for sample testing on introspect
phone assembly lines sechnology




CSI-2/DSI<2 Receiver
Characterization



C SERIES BENEFITS

SVZ)C D PTX—C PTX » Self-contained solution for DSI-2/CSI-

2 link validation and characterization

 Built-in jitter injection and complete
waveform synthesis technology

» Deep pattern memory for live video
generation and virtual channel
interleaving

FEATURES

» Continuous data rate range from 80
OVERVIEW Mbps to 4.5 Gsps / 6.5 Gbps

Waveform and protocol generator for DSI-2/CSI-2 receiver testing  Up to 8 Gbyte of frame data storage

Completely capable of characterizing physical layer digital interface, protocol

layer digital interface, and video handling capability * High-speed USBS3 link to control PC

for rapid image extraction
Includes 12C and tearing effect triggers P J

0 iInGrospecet
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BENEFITS
C SERIES

SVSC D PTX- C pTX * Any-rate operation

* Per-lane HS voltage level and common-
mode control

* Per-lane LP voltage level control

* Per-lane skew injection with < 1 ps
resolution

* Per-lane multi-source jitter injection

FEATURES

e Characterization and validation of MIPI
D-PHY and C-PHY receiver ports

OVERVIEW * Analog parameter controls that enable
Popular Solutions: MIPI D-PHY up 'c\a/lsap)é'?:]ugg)ﬁ;'?gge?altz%%ﬁbfm deep insights into receiver voltage

to v3.5, MIPI C-PHY up to v2.0 D-PHY mode sensitivity, receiver skew and jitter
Number of Pattern Generators: 16 tolerance for receiver stress-testing
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E SERIES BENEFITS

SV4E DPTX-CPTX «  Full MIPI coverage with native physical

layer and protocol layer for DSI-2/CSI-
2

» Self-contained system enables true
system-like testing of panels, image
sensors etc.

« Complete software environment
enables full automation

FEATURES
» Up to 2.5 Gbps / 2.5 Gsps per lane

OVERVIEW » Truly compact design with dimensions
Test module for transmitting DSI-2/CSI-2 data of 140 mm x 189 mm

Supports live streaming of video and still images - Built-in power supplies for controlling
Includes full 12C/13C master and integrated power supplies module power-on sequence

* Flexible programming enviroament
INGrospecet
technology




CSI-2 Recelver Stress Testing

Pass/Fa|I Checking . Stimulus Design @
Data detection r

Traffic Generation
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Typical Application

@ Optical Inspection

USB 3

Integrated device

power supplies —~
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Full Characterization Capability

Enables MIPI Alliance conformance testing

Individually programmable parameters on every wire O

HS Amplitude CM Amplitude Two-Tap De-Emphasis Jitter Injection

SV3C Generator waveforms showing analog controls

a incrospect
technology




MIP| Product Comparison Chart

D-PHY Analyzer Specifications Comparison Table

SV5C

Analyzer
System Parameters
Number of Lanes 4
Maximum per Lane Data Rate 8 Cbps
On-Board Memory 8CB
Control Link to PC USB 3.0
Compatibility with Remote Sampling Heads .
Automated Conformance Test Suites .
Protocol Parameters
Arbitrary Image and Video Sequence Extraction .
Virtual Channel Extraction .

SV3C

Analyzer

3.25 Chps
4GB

USB 3.0

SV4E

Analyzer

4
2.5 Gbps
1GB
USB 3.0

D-PHY Generator Specifications Comparison Table

System Parameters

Number of Lanes

Maximum per Lane Data Rate
On-Board Memory

Control Link to PC

Automated Conformance Test Suites

Protocol Parameters

Arbitrary Video Frame Generation (Moving Pictures)
Color Bar and Fixed Frame Generation

Virtual Channel Control

LP and HS Packet Commands

« Main technical difference is in the speed and on-board memory available

 Full chart available upon request

SV5C SV3C SV4E

Pattern Pattern Device
Generator Generator Emulator

4 4 4
8.5Chps 45Cbps 2.5 Cbps
8 CB 4GB 1GB

USB 3.0 USsB 3.0 uUsB 3.0
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Summary

WIDE SOLUTION PORTFOLIO

* Introspect Technology has the widest portfolio of products for
DSI-2/CSI-2 characterization, debug, and mass production
testing

* The Introspect Technology C and E Series products are
acclaimed for link characterization applications

* Flexible purchase options means customer can buy the solution
best suited for their needs

incrospect

technology
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To Learn More Visit:

INTROSPECT.CA
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