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Agenda

* MIPI 13C overview
* MIPI 13C use cases

* MIPI I13C eco-system: enablers
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I3C Overview 08 reduced

*  Two wire serial interface up to 12.5 MHz

Accelerometer SENSOR CLK
*  Only current master can drive SCL Magnetometer ENSOR DATA—T %
*  Supports legacy 12C slave devices and Accelerometer < I
messages. h
- FM(+): Fast mode (Plus) Gyro <
*  13CSingle Data Rate (SDR) Mode
. ALS/Proximity <«
. I3C High Data Rate (HDR) Modes ¢ * Host
— DDR: Dual Data Rate Altimeter . .
) D —— > Fingerprint
- TSL: Ternary Symbol Legacy (barometric pressure) iq ? >
—  TSP: Ternary Symbol Pure Compass < | ‘ R ADC
< S
12C FM : Upto 400Kbps Grip Sensor p < Touchscreen
12C FM+ : Upto 1Mbps (ULPP) D E—
I3C SDR : 11.1 Mbps*
I3C HDR-DDR : 22.2 Mbps* Near Field Comm
I3C HDR-TSL : 25.6 Mbps* N
I3C HDR-TSP : 33.4 Mbps*
* SCL@12.5Mhz
Synopsys
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I3C Device Roles

A J

SCL ) 4 \

 / I
13C slave

13C main 4 L L+
master

v

Synopsys
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I3C Use cases

* Automotive
* Mobile

° loT

* Touch

* Debug Ports

Synopsys
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I3C Use Cases : Automotive

Host processor

CPU Memory
* Secondary master, apart

from the main master | ;
SDA

connected to multiple

sensors as an 13C hub .
* As soon as the secondary DesignWare® MIPI3C P ™~ 2

master has the relevant (main master) Hub

sensor data available in its

|3C bus’ |t can (secondary master)
communicate to the main - .

master, which propagates 3 1\ SDA ,
the data to the CPU scL T

MIPII3C IP

A A

DesignWare MIPI I3C IP

A A

=

DesignWare
MIPI I3C P

Synopsys
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I13C Use Cases: Mobile (1/2): Sensor Subsystem

Sensor Subsystem Host processor

* Multiple sensor devices, based on
their capabilities, are connected to
the 13C bus, which can operate in

different modes and speeds of
operations

* Typical examples of such sensors are
the touchpad sensor in a mobile
device, gyroscopes, and camera
interface, all of which use the 13C
bus to communicate back to the
CPU in the SoC

DesignWare MIPI I3C IP

Sensor 1 Sensor 2

Synopsys
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I13C Use Cases: Mobile (2/2): Image Sensors

Image Sensors prmmary camera modile s
* Replace 12C with the side m —_—
band control channel - the i ST
Camera Control Interface (CCl) “
* Image sensors can utilize 13C’s LQZZ:;E?:SM

higher performance capability  cuwomesmeme
to communicate control
information and to actually

transmit image data mage sencor | EEEEEEE—T

Synopsys
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I3C Use Cases: loT: Weather Telemetry

* |oT enables other
sensor applications
such as:

— Auto sensing

— Access control

— Image recognition

Synopsys
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Single Touch
Stylus

400kbps
Smartphone, Tablets < 6”

Multi Touch
Two different displays with
simultaneous stylus and
multi finger
1.5 Mbps to 32 Mbps
(eg:- > 15" advanced usage
models)

Smartphone
0.4 to 1 Mbps
Smartphone, Tablets > 6”

Synopsys
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I13C for Debug Ports
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External Debug & Test System (DTS)

oTS

TS

TS

TS

13C

- 13C Slave 3CSlave 13C Slave 13C Slave
Master
- i
. Shared 13C bus
Connector
Smartphone
DEG

oTs

Courtesy: MIPI Synopsys

© 2017 MIPI Alliance, Inc.
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Connected to all existing modules
(i.e., Modem, Power Management
IC, etc.) of smartphone through
Debug connector

Capabilities of Debug for I13C
Debug over 2 Pins
Multi Master / Drop capable

Include debug devices Use (i.e. Hot Join) via
generic CCC

Debug messaging via dedicated debug CCC

Event indication and detection via the in
band interrupt method

Debug and event capable slaves are able to
passively detect debug IBls

DTS implemented as bus master

11
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Interested in I13C? Eco System is Ready!

* IP, VIP solutions are available

* FPGA-based prototypes available for HW validation & early SW
development

*  Multiple Interoperability events

* Already being adopted in mobile APs, drone, |oT, sensors, etc.

Smooth transition path from 12C/SPI to 13C

© /

IBI w/o payload Up to HDR ternary modes

IBI with payload
Timing control - time stamp

© 2017 MIPI Alliance, Inc. BANGALORE, INDIA | 2017
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Synopsys® DesignWare® MIPI IP Portfolio

. SoC .
csl-2 : csl-2 :
|tsc" Gevios : nost I?cn .tscn by I?C“
controllerfl o ler controller I controller controller il controller
A .
. -

DS ki DSI VESA - Mobile storage

device D-PHY D-PHY host DSC .
CO'"V'IOHC' con‘::?)llcr encoder 'L]J:SS' UniPro . UniPro UFS
1 controller == controller |l device

controller

SD/eMMC
host

UniPro UniPro

M-PHY[ A M-PHY

controller controller

SD/eMMC
S | oot

controller

Synopsys
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