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Sensors are Proliferating
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Sensors in the Automotive Environment
Lots of Dissimilar Sensors

* Imaging cameras: surround view, parking assistance and traffic sign
recognition.

Lidar: Emergency braking and collision avoidance.

Short and medium range radar: Traffic alert and blind spot detection.

* Longer range radar: Cruise control and early forward vehicle detection.
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Sensors in the Drone Environment
Lots of Dissimilar Sensors
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Sensors in the AR/VR Environment
Lots of Dissimilar Sensors

Depth Cameras
Environmental Understanding Cameras

. RGB Depth cameras
. Time-of-flight camera

Bridge
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. Structured Infrared light projector/scanner
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Sensors in the Industrial Environment

Cameras with Virtual Channel Capability

* Region of Interest
*  Down sampling
* Virtual Channels
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Combining Identical Sensors

o | (IIARARARARAAAN

Same
“nominal”
clock rate

“““ e

* Sync Sensors
 Buffer Lines
* Concatenate both lines at 2x frequency
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Combining Dissimilar Sensors
Different Data Rates
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Sensors not synchronized

Different Clocks

Output Frequency >= Input 1 + Input 2
Lines sent out FIFO via Virtual Channels
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MIPI CSI-2*" Virtual Channels (VC)

Short Long Long Short
Packet Packet Packet Packet

PH — Packet Header
PF — Packet Footer + Filler (if applicable)

— Low Power State
T — End of Transmission
ST - Start of Transmission
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(N =4 for D-PHY, 5 for C-PHY) Channel Configuration
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Challenges — Virtual Channel (VC) Fields

KEY issue: difference in supported MIPI CS|-2sv

T version
« MIPI CSI-2¥ v1.2/v1.3 - only supports up to

4 slaves (2-bit VC)

* MIPI CSI-2sM v2.0 - can support up to 16 or
32 slaves (4-bit VC for MIPI CSI-2sv over D-
PHY, 5-bit VC for MIPI CSI-2sM over C-PHY)

Data Identifier (DI) Byte tifier

DI7 DI6 DI5 DI4 DI3 DI2 DI DIO
| ve | DT |
—

Virtual Channel Data Type
(ve) (DT)

cket Data In

(Bits (N-12) e s
3
iy s
MIPI CSI-2sM v1.2/v1.3

sssss

S Bits
its (N-1):2)

MIPI ALLIANCE
DEVELOPERS

MIPI CSI-25M v2.0 . . CONFERENCE
Lattice Semiconductor

19 OCTOBER 2018

SEOUL

© 2018 MIPI Alliance, Inc. MIPI.ORG/DEVCON | 2018



Y SRS  mioiDEVCON
Challenges — VC Fields
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Bridge

> AP/ISP
VC1,2,3,4

MIPI CSI-25M V1.2

VC1,2,3,4,5,6 QR

If there are no more than 4 input channels:

* Bridge can perform simple mapping to MIPI
CSI-25sMV1.2.

If there are more than 4 input channels:

* Bridge can perform simple mapping to MIPI
CSI-25MV2.0.

* If processor cannot support MIP| CS|-25M
V2.0:

* Must merge similar sensors into one
stream
P —————
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Challenges — Clocking

Continuous vs. Non Continuous Modes for MIPI CSI-25V
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Challenges — Multiple Clock Domains

D-PHY Clock Domain 0O | | D-PHY Clock Domain 0 | | Word Clock Domain 0 |
@ .".".IW Input Buffer 0 Sensor 0 Jlnn-"-r Input Buffer 0 Sensor 0 Internal Buffer 0
pr— FIFO Logic @ [r— FIFO Logic FIFO [~
Internal
: Internal Clock Domain . . Clock
D-PHY Clock Domain N D-PHY Clock Domain N Word Clock Domain N Domain
@ '"'"'"‘"‘r Input Buffer N SeLnso_r N J““““- Input Buffer N Sensor N Internal Buffer N
FIFO oglc @ FIFO Logic FIFO
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= Identical Sensors ' L_{ Dissimilar Sensors (or cameras with different reference clocks)
* Can use common reference clock * First clock domain referenced to source clock
* Separate Clock Domains * Second clock domain referenced to word clock.
* FIFO Resolves Meta-Stability * Third clock domain referenced to internal clock
* Internal Circuitry employs simple buffering
adjusting for clock phasing
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Virtual Channel Pre-Processing in Hardware
Balancing Power and Performance
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I ADDITIONAL RESOURCES m MipiDEVCON

* MIPI Camera WG:
https://members.mipi.org/workgroup/join/154

* MIPI CSI-2s VV2.1: https://members.mipi.org/wg/All-
Members/document/folder/11134
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