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The Cleanest Test and Measurement Solution
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High-Level Test Challenges



Modular PHY & Protocol Specifications
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Low-Power, Burst-Mode Operation
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* LP state is included to conserve power, with very strict timing rules

« Different PHY layers define the transmission states differently
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D-PHY Is Source-Synchronous
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C-PHY Is Three-Phase Encoded
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HS-Data Is Packet-Based
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PHY Test Consists of Two Kinds of Tests!

GLOBAL TIMERS TEST EYE TEST
 Stress components related to state transitions from  Stress components related to the High Speed
Low Power to High Speed receiver itself
HS-ZERO @ Sofl i | ; . HS-TRAIL
LP11 LPO1 LPOO! 00000000000...000 o 0011101] o 010010 o 1 00000711 Inverse of last bit | LP11
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PHY Test Consists of Two Kinds of Tests!

EYE TEST
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Summary of Test Challenges
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Need AWG & Scope Capability

Keysight Infiniium : Tuesday, August 17, 2021 3:56:39 PM
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The Cleanest Test and Measurement Solution
FOR C-PHY, D-PHY, CSI-2, DSI-2, TRANSMITTER AND RECEIVER APPLICATIONS

RECEIVER TEST SOLUTION TRANSMITTER TEST SOLUTION
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Recelver Test Focus



Sophisticated Waveform Generator
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On the Fly Programmability
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Advanced PHY Timing Control
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Advanced Waveform Shaping
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Advanced Waveform Shaping

Keysight Infiniium : Tuesday, August 17, 2021 3:56:3% PM
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Advanced Waveform Shaping

Keysight Infiniium : Tuesday, August 17, 2021 3:56:3% PM
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Advanced Waveform Shaping
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Transmitter Test Focus



Parallel PHY Tester

CSI-2 / DSI-2 Protocol Analyzer

Video Streamer




Capturing DSI-2 on the C-PHY
Physical Layer
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@ Pinetree (v 26.2b9) - OppoResults_26.3.b1_compatible (SV3C_4L3G_MIPI_CPHY_ANALYZER2) — O X

file Edit IESP  Tools  Results  Help

. Resultage <1 day " Components dsiDataCapture1 < Procedure +
|4 - Fas ke iniClo 2
TI® - DS Capture 5 4~ dsiDataCapture) o l_a:IUsﬁ ¥ .’l! :;T;;i;:::;::f;?llz:t(l}]p”
(9 - dsiDataCapturel ¥ freqMeasurement1 lanes [1-3] 3 #regMeasurementl.run()
 DSI Capture 4 [ laneList1 captureMode burst V|
* DSI Capture 3 /3 mipiClockConfig1 triggerCondition | verticalSyncStart 7 |
’ DSl Capture 2 % mipiDecompressionPara... preTriggerDuration 1e+04
DSl Capture 1 %= mipiDecompressionPara... postTriggerType numberOfVerticalSyncStarts v
> Analog Capture + mipiDecompressionPara... postTriggerDuration 1
" mipiProtocol ignoreHsData False v |
detectCalibrationPreambles False V|
triggerTimeout 20
captureTimeout 20
defaultDcsimageHeight
defaultDesimageWidth
defaultDesPixelFormat | DSIDCS_RGBASS v |
wantAnalysis | True Vv 'y
wantCaptureWhenTimeout ' False v |
~ LOG

“4% Logging to file: C:\Usera\mmhaf\Documents\Introspect\Tests\Scripta\S8alesDemos\cphy\OppoReaults 26.3.bl compatible
\OppoResults 26.3.bl_compatible\Logs\log 2026-03-24 1638.txt

- "
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B

Run Time: 00:00:00 Serial #: -- Personality: — ® Not Connected Status: — Temperature: --



Capturing the Bootup
Segquence of the Smartphone



@) Pinetree (v 26.2.b9) - OppoResults_26.3,b1_compatible (SV3C_4L3G_MIPI_CPHY_ANALYZER2) = O X

File Edit IESP  Tools Results Help N | & Export as Zip

| Result age<lday ,‘ Components dsiDataCapture1 < Procedure +

=i
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- DSl Capture 5 postTriggerType ' numberOfVerticalSyncStarts v/ 1 mipiClockConfigl.setup|)

42+ dsiDataCapture 2 dsiDataCapturel.run()

(9 #0- dsiDataCapturel A freqMeasurement] postTriggerDuration 1 3 #freqMeasurementl.run{)
> DSI Capture 4 [ taneList1 ignoreHsData | False vV
* DSI Capture 3 @ mipiClockConfig? detectCalibrationPreambles | False ]

£ dsiDataCapturel %= mipiDecompressionPara... triggerTimeout 20
» DSl Capture 2 % mipiDecompressionPara.. captureTimeout 20
~ DSl Capture 1 <+ mipiDecompressionPara.., defaultDesimageHeight
45 dsiDataCapture! < mipiProtocol defaultDcsimageWidth
* Analog Capture defaultDesPixelFormat | DSI_DCS_RGBASS AV
wantAnalysis | True '
wantCaptureWhenTimeout | False Vv
unscramblingEnabledAtStart | False V
defaultCompressionType | DSC N
decompressionParams \ mlpibocompnslon_humﬂ v
imageFileFormat 'PNG Vv
N

pixelDataFileMode | NONE

d«ﬁpmﬁonParams Q

Parameters to use when capture compressed data that required for the
decompression.

v LOG

*** Logging to file: C:\Users\mmhaf\Documents\Introspect\Teats\Scripts\SalesDemos\cphy\OppoResults 26.3.bl compatible
\OppoResults 26.3.bl _compatible\Logs\log 2026-03-24 1638.txt
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Capturing CSI-2 on the D-PHY
Physical Layer



Demo Setup — The Cleanest Probing Solution

 Integrates up to 12 active probes
into a single, shielded enclosure

Example Remote

* Eliminates a lot of cables/wires \ | Sampling Head
* Reduces connection mistakes ———r

B
* Does not require any external -

A

(i

power supply
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@ Pinetree (v 26.2.b9) - SV5_phoneCamera_Tres (SV5C_4L8G_MIPI_DPHY_ANALYZER)
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Advanced Topics & New
Directions in MIPI



Channel Analysis (Simulation) in Pinetree
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Native Support for Dual Links in Pinetree

Single Pinetree Instance
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Trends from MIPI Alliance

» Multi-drop links (multiple CSI-2 cameras on a single set of wires)

 C-PHY v3.0 with 18 wirestates!
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Conclusion

MARKET-LEADING TESTERS FOR MIPI

« MIPI technology is running at high data rates and
requires sophisticated signal conditioning

 Traditional test setups are cumbersome and not
accurate

* Introspect’s revolutionary instruments provide the
cleanest bench environment for design validation
and characterization

 Dedicated tools exist for receiver testing,
transmitter testing, and interoperability testing
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Gechnology
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