
MIPI CSI-2, DSI-2, 
C-PHY, D-PHY 

Testing Solutions

With New Trends and 

Advanced Topics



High end camera, 
imaging, and others



Very High Bandwidth

Sophisticated Signaling

Complex Protocols



Complicated Setups

Measurement Uncertainty

Lack of Repeatability
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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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Agenda
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High-Level Test Challenges



Modular PHY & Protocol Specifications

D-PHY

Physical MediumHigher Level Protocol
Camera

(Protocol)

Display

(Protocol)

RF

(Protocol)
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Low-Power, Burst-Mode Operation

• LP state is included to conserve power, with very strict timing rules

• Different PHY layers define the transmission states differently

Preparation 
for HS Data

Start 
of HS

HS Data
(Packet 

Transmission)

End of 
HS

a HS Data

Low Power State
(very long duration)

Low Power State
(very long duration)
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D-PHY Is Source-Synchronous

LP consists of LVCMOS 

single-ended signals

HS prep. consists of 

LP11-LP01-LP00 

transition followed by 

differential zero signal

Start of HS data 

is signified by 

SOT word

HS data is 

source 

synchronous 

with CLK

End of HS data 

is signified by 

constant value 

followed by 

LP11 LP is single-

ended again

D   Q

CLK

DATA
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C-PHY Is Three-Phase Encoded

LP consists of LVCMOS 

single-ended signals

HS prep. consists of 

LP111-LP011-LP000 

transition followed by 

constant 3,3,3,.. sequence

Start of HS data is 

signified by SYNC 

word

HS data is “three-

phase” specially 

encoded (no 

clock)

End of HS data 

is signified by 

constant 4,4,4… 

sequence

LP is single-

ended again

https://youtu.be/wCavk7ahGZU?si=QOi2qKAfRO85NeOu

See Our Pres at

Mountain View 

2016
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HS-Data Is Packet-Based

Preparation 
for HS Data

Start 
of HS

HS Data
(Packet 

Transmission)

End of 
HS

a HS Data

Low Power State
(very long duration)

Low Power State
(very long duration)

0x

24

0x

80

0x

07

0x

03

0x

00

0x

01

0x

02

0x

03

0x

04

0x

05

0x

B5

0x

C1Bytes

Payload FooterHeader

Build packet as 

list of bytes
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PHY Test Consists of Two Kinds of Tests!
GLOBAL TIMERS TEST

• Stress components related to state transitions from 

Low Power to High Speed

EYE TEST

• Stress components related to the High Speed 

receiver itself

(0xB8) (0x24) (0xC1)

HS-TRAILHS-ZERO

0 0 0 1 1 1 0 1 0 0  1 0 0 1 0 0 1 0 0 0 0 0 1 1 Inverse of last bit

SoT

00000000000…000LP11 LP01 LP00 LP11
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PHY Test Consists of Two Kinds of Tests!
GLOBAL TIMERS TEST
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Summary of Test Challenges



Need Complete Protocol Capability

Frame View

Packet View

Burst View
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Need AWG & Scope Capability

D-PHY
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Simultaneously
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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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Receiver Test Focus



Sophisticated Waveform Generator

CSI-2 / DSI-2 Protocol Generator

Video Streamer



Integrated Solution
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On the Fly Programmability
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Advanced PHY Timing Control
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Advanced Waveform Shaping

AB1

BC1

CA1
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Advanced Waveform Shaping

Built-in AWG capability 

without extra cost!
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Impairment driven 

by an internal AWG 

circuit

Payload driven by a 

pattern generator

Advanced Waveform Shaping
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Advanced Waveform Shaping

29
Jitter injection and frequency modulation are both needed 

for receiver stressed eye characterization



Transmitter Test Focus



Parallel PHY Tester

CSI-2 / DSI-2 Protocol Analyzer

Video Streamer



Capturing DSI-2 on the C-PHY 
Physical Layer



RSH2 Active 

Probe
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Capturing the Bootup 
Sequence of the Smartphone
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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

• Eliminates a lot of cables/wires

• Reduces connection mistakes

• Does not require any external 

power supply

Example Remote 

Sampling Head
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Advanced Topics & New 
Directions in MIPI



Channel Analysis (Simulation) in Pinetree

Eye from the 

generator

Simulated Eye 

at the DUT
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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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• 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

Conclusion
MARKET-LEADING TESTERS FOR MIPI
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