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MIPI Overview: Multimedia Specifications
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MIPI PHY Roadmap 
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MIPI PHY Feature Roadmap 

What’s New and Coming Up on the MIPI PHY Roadmap
Sep 2022
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Keysight MIPI Solution Overview
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C-PHY物理层架构

• Lane consisting of 3 wires, A, B, C

• TXs and RXs: Bidirectional 

• Contention detection (LP only)

• Two set‘s of TXs / RXs (HS & LP)

• LP-mode:

• Large amplitude (~ 1V),  unterminated

• Data format: “RZ“

• Signaling: non-differential

• HS-mode:

• Small amplitude (~ 200mV,pp)

• Termination 50 W - “star-type“ (encircled)

• Data format: 3-phase / 3-level 

• Signaling: 3 single ended wires 

forming a HS-lane, 

• Encoding:16 bits to 7 symbols with 

5 values (0,1,2,3,4) => coding gain 2.28
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C-PHY CTS

C-PHY 2.1 : Approved Oct 23, 2021
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C-PHY v2.1 
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Keysight D9010CPHC C-PHY Tx 

Continuous and Burst mode support 

by Active probe connection and 

direct connection

Set symbol rate 

and informative 

tests

Select test items

Supporting CTS v1.0 

,v1.1,v2.0
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CPHY

Clock is 

recovered from 

the earliest edge 

of a symbol 

transition. 

1. Acquire VA, VB, VC at once

2. Using function make VAB, VAC, VBC 

(Symbol transition)

3. Among VAB, VAC, VBC, find each first 

arrival edge on acquired signal and build 

clock recovery 
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Keysight D9010CPHC C-PHY Tx 

摘自2018年11月 MIPI DevCon Keynote

《MOBILE TECHNOLOGY FOR THE SMART WORLD》

C-PHY v1.1

UNH-IOL 

C-PHY RTB
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C-PHY Tx (C-PHY CTS v2.0)
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C-PHY Rx 
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D-PHY 

• Up to 11000Mbps with Short reference 

channel 

• RxEQ CTLE

• Lower LP voltage level from 1.2V to 1V

• HS-Idle (lower latency)

• Programmable Preamble(RX PVT 

calibration due to LP signal)
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O U T L O O K

Keysight D9020DPHC D-PHY Tx 测试软件

Probe/Direct connect supporting

CTS 1.0, 1.1 1.2 

and 2.1 supports

Different ZID 

support

Realtime updated 

testing result
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D-PHY Tx (D-PHY CTS v2.1)和要求

✓ D-PHY v2.1 CTS supporting

• HS-TX clock/data Eye Diagram

• TX Spread Spectrum Clocking(SSC)

• HS Clock Delta UI

• HS Clock Period Jitter

• Alternate calibration sequence

• Preamble sequence

✓ And more

• Jitter test D-PHY v2.0 
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•

•

MIPI C/D PHY Rx testing solution
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• Unidirectional

• DC Coupled

• High Speed NRZ (HS) and Lower Speed (LS) modes

• Common LS mode: Pulse Width Modulation (PWM)

• Always differential and 8b/10b coded

• High and low voltage swing operations

• Terminated (100 ohm) or not terminated operation

Keysight MIPI M-PHY test solutions

M-PHY



2323

M-PHY Specification and CTS Update:  v4.1 to v5.0

Spec v4.1 : Approved Mar 28, 2017

v4.1 Errata : Approved May 17, 2018

Spec v5.0 : Approved Sept 29, 2021

• Doubling of data rate (23.32Gbps)

• CH1 mandatory, CH2 optional for G5

• New pkg model and ref EQ for G5

• Removed PWM G0, G2-G7

• Removed HS Unterminated mode

• Removed OMC support

CTS v4.1 (v1.1) : Approved Apr 14, 2020

CTS v5.0 : Approved June 2, 2022

• Added HS-GEAR5 

requirements

• Updates to TX/RX Eye Tests 

(New pkg model and ref CTLE)

• Updates to TX/RX Vcm, Vdiff, 

and Freq tests

• PWM tests are now PWM-G1 

only
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MIPI M-PHY 
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M-PHY G5 
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Keysight M-PHY G5 Tx 

SW00MIPI = All TX conformance apps for C/D/M-PHY

SW02MIPI = SW00MIPI + all MIPI protocol apps D9050MPHC

JEDEC Universal Flash Storage (UFS) v3.0 specification
*需D9020JITA选件
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M-PHY G5 Tx 一致性

Terminated-Mode HS-TX Tests for HS-G3/G4

Unterminated-Mode PWM/SYS Tests 
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M-PHY G5 
Keysight CTS
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M-PHY Rx 

Rx Calibration HS-GEAR1 to GEAR3 Rx Calibration HS-GEAR4 to GEAR5

Rx Test HS-GEAR1 to GEAR5
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M-PHY G5 Tx Rx Solution

• HS-G1 through G5

• CTS v5.0

• Newer solution

• HS-G1 through G5

• N5991A Software 

• N5991MM5A

• N5991MM5E

Rx Solution M8040A



3131

• MIPI Technology Overview

• MIPI C-PHY Update and Solution

• MIPI D-PHY Update and Solution

• MIPI M-PHY Update and Solution 

• MIPI A-PHY Update and Solution

Agenda



3232

• Simplification of zonal ECU

• Low computing overhead

• Lower protocol overhead – Maintain native protocols for MIPI CSI-2 (e.g., camera) or Ethernet (e.g., 

lidar)

• Designed for ultra-low PER at high noise environment for the entire lifespan of the vehicle

• Future-looking design and easy migration path

• Scalable downlink speed from 2Gbps to 64Gbps over a single cable

• Flexible and rich protocol support

• Layered security scheme supporting variety of use cases

• Embedded functional safety

•   Guaranteed interoperability and backward/forward compatibility 

A-PHY-Based Zonal Architecture 
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Standardized Automotive SerDes
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MIPI a-phy, automotive serdes alliance

• How to enable next-gen applications?

• A new standard in collaboration: OEM, 

Tier 1, Silicon, Test

• Definition and adoption of test methods 

relevant to automotive
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MIPI A-PHY v1.0 CTS v0.7
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AE2010T A-PHY/ASA Transmitter Test Solution
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AE2010T A-PHY/ASA Transmitter Test Coverage

f 

t

h

e 

P

r

e

s

e

n

t

a

t

i

o

n



3737

AE2010R Automotive SerDes  MIPI A-PHY Receiver Test Solution

Receiver
Under 

Test

Link 
Partner

Amplification & 
Coupling Fixture

Arbitrary Waveform Generator
▪Noise will be coupled to an active link

▪DUT's Receiver circuitry will be stressed to maintain 

BER

▪Error count will be maintained in DUT register space

▪Register space accessed in-band or through 

sideband access
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AE2010L Automotive SerDes Channel Test Solution
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Keysight MIPI Solution
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Thank youThank you


