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Agenda

* MIPI CSI-2 Introduction & Features

- Camera Market & Projections

* Multi-camera & Long Distance Use Case(s)
+  System Requirements

*  Value of FPGA for MIPI CSI-2

- Q&A
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mipi.org
* MIPI Alliance: Developing the world’s most comprehensive set
of interface specifications for mobile and mobile-influenced

products. Multimedia
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MIPI CSI-2 Features

Note: MIPI CSI-2°M 1.1, MIPI D-PHY*M 1.1 considered in this presentation.

* Multi-lane support (1.5Gbps/Lane)
* Multiple data types (RAW,RGB,YUV)
* Interleaving (VC, Data type)

Xilinx
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MIPI CSI-2 Feature
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— DATA IDENTIFIER (DI):
Contains the Virtual Channel Identifier and the Data Type Information

Data Type denotes the format/content of the Application Specific Payload Data.
Used by the application specific layer.

— 16-bit WORD COUNT (WC):
The receiver reads the next WC data words independent of their values.
The receiver is NOT looking for any embedded sync sequences within the

payload data. The receiver uses the WC value to determine the end End of
the Packet

8-bit Error Correction Code (ECC) for the Packet Header:
8-bit ECC code for the Packet Header. Allows 1-bit errors with the
packet header to be corrected and 2-bit errors to be detected

APPLICATION SPECIFIC PAYLOAD  CHECKSUM (CS)
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32-bit PACKET DATA: 16-bit
PACKET Length = Word Count (WC) * Data Word PACKET
HEADER Width (8-bits). There are NO restrictions FOOTER
(PH) on the values of the data words (PF)
Xilinx
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MIPI CSI-2 Features
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Camera Projections
* Camera market by application

North America camera module market by application, 2012 - 2022, (USD Million)

10,000.0 |
9,000.0
8,000.0
7,0000 -
6,000.0
50000
4,0000
3,0000 -
2,0000 -
1,0000 -

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

® Medical B Smartphone & tablet PC
= Automotive = Defense & space
= Industrial & security = Consumer electronics

Source: grandviewresearch.com

Xilinx

© 2017 MIPI Alliance, Inc. BANGALORE, INDIA | 2017



N Y mipiDEVCON

Automotive-ADAS Projections

ADAS Sensor growth(1000s) ADAS Semiconductor forecast(1000s), Image
4,500,000 Sensors not included
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Video Surveillance Projections

Global shipments of security cameras Global semiconductor revenue forecast for video surveillance equipment
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Note: excludes high-definition closed-circuit television (HOCCTV) cameras. Note: excludes HDCCTV cameras.
Source: IHS ©2016HS Source: IHS ©20161Hs
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M u Iti'Ca m e ra SySte m S Multiple channels, multiple instances
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System aspects-Typel

How many cam’s can be supported?
System level aspects in such designs

| : CSl-2Rx — Video
Processing

v'Total bandwidth available
v'Interleaving as supported MIPI CSI-2 Specification
v'Maximum input channels supported by mux chip

© 2017 MIPI Alliance, Inc.
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System aspects-Type2 P, R, T
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v'Total bandwidth available

v'Interleaving as supported MIPI CSI-2 Specification

v'Maximum input channels supported by mux chip

v'Maximum CSI-2 Instances that can be implemented on the chip

Xilinx
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System Requirements-Typel
* 1920x1080 @ 30fps, RAWS -> Requires ~0.74Gbps

VC=4 g Based on
DT=1(RAWS) Chip
min(8,4,4)=4
Bandwidth Interleaving Mux Chip
6/0.74=8 4*1= 4 Lets say ‘4’
Xilinx
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System Requirements-Type2
* 1920x1080 @ 30fps, RAWS -> Requires ~0.74Gbps

1.5Gbps, VC=4 Based on Based on
41=6 DT=1(RAWS) Chip FPGA IO

min(8,4,4)=4
CSI-2 Instances= 8

Bandwidth Interleaving Mux Chip |0 Support Max Cam’s = 4*8 = 32
n AutoGrade US+
6/0.74=8 4*%1=4 Lets say ‘4 supports 8
Instances with
Native 10’s

Xilinx
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Multi-camera & Long Distance Use Case(s)

Camera Displax Gauge Sensor Connectivity ure. i .57
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« Different forms of SerDes for 'ong length in-car connectivity. a obile terminals

have been modestly increased to support longer transmis: |ngths

« High speed cable assemblies and their topologies for audio, video,
and control signals vary across automobile manufacturers and models. «MIPlinterfaces may be converted to/ from these high speed transports S~ -~
in bridge chips when lengths exceed MIP| specification lengths. ~

Seccceee———= Surround View
Source: mipi.org Xilinx
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Long Distance Using Bridge IC’s
MIPI Interfaces may be converted to/from these high
speed transports in bridge chips when length exceed MIPI

Specification lengths

Supported cable

— \ C
\ Bricdge a I'S Bricdge
— Prozassir: i

I¢isualization

Converts MIPI D-PHYSM Converts LVDS to
to LVDS MIPI D-PHYM

Xilinx
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Value of FPGA for MIPI CSI-2

* Most flexible & scalable platform for maximum reuse and best
TTM

v' Implement End-to-End systems with ease

* Latest FPGAs can speak MIPI D-PHY

v’ Single Chip(PHY+Controller), reduces BOM. More D-PHY interfaces per chip ( > 16)
v Flexible interfaces: Lanes (1,2,3,4), Data rates, VC filtering etc..

* Latest FPGAs built on a common real-time processor and
programmable logic equipped platform enables unlimited
possibilities for next generation ADAS applications

v Innovative ARM® + FPGA architecture for differentiation, analytics & control

Xilinx
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