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 About MIPI Alliance 

We are a global, 
collaborative organization 
comprised of over 280 
member companies 
spanning the mobile and 
mobile-influenced 
ecosystems.  

MIPI Alliance is leading 
innovation in mobile 
interface technology.   
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 MIPI Alliance Member Ecosystem 
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Partners 
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Active Technical Working Groups 

Camera	 Debug	 Display	 Low	Latency	
Interface	

Low	Speed	
Mul;point	

Link	
PHY	(C/D/M)	 Reduced	Input	

Output	

Sensor	/	I3CSM		 SoFware		 Test		 UniProSM	

RF	Front	End	
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Roadmap 
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Overview 
Generational advancements and development of MIPI CSI imaging 
interface to meet the needs of Mobile and beyond applications 
including: 

•  Two equally capable MIPI imaging interface architectures 
–  CSI-2 over C/D-PHYs 
–  CSI-3 over UniPro and M-PHY 

•  Provision to mitigate PSD emissions 
•  Extended Virtual Channels 
•  High Dynamic Range enhancements 
•  Latency Reduction and Transport Efficiency 
•  Always On Metadata and Pixel Transfer 
•  Differential Pulse Code Modulation 
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Two equally capable imaging interface 
architectures 
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Imaging Development 
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•  CSI-2 D-PHY 1.2 extension Pix BW 
scales linearly 
–  2.5 Gbps Channel delivers 10 Gbps over 4 

data lanes and a clock lane (10 D-PHY 
pins). 

•  CSI-2 C-PHY 1.0 extension Pix BW 
benefit from log25 mapping gain 
–  2.5 Gsps Channel delivers17.1 Gbps over 3 

lanes (9 C-PHY pins), or 22.7 Gbps over 4 
lanes (12 C-PHY pins) 

•  CSI-3 application stack connects to 
UniPro and M-PHY  

- supports networking features using fixed 
gear channel rates of up to 5.8 Gbps.  

- Rev control may run lower rate if asymmetric 
gears are supported by Image Sensor and 
Application Processor. 
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Solutions for popular imaging use case 
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4K	@	30	fps	and	12	BPP	using	CSI-2	

Required	MIPI	
Specs	(IPs)	

Required	
PHY	pins	

Required	
Lane	Rate		

Required	
BW	

Variable	
Link	Rate	

Control	
Interface	

[CSI-2]	
[D-PHY]	

6	 1.78	Gbps	 3.56	Gbps	 Yes	 I2C	

[CSI-2]	
[C-PHY]	

3	 1.55	Gsps	 3.56	Gbps	 Yes	 I2C	

4K	@	30	fps	and	12	BPP	using	CSI-3	
Required	MIPI	
Specs	(IPs)	

Required	
PHY	pins	

Required	
Lane	Rate		

Required	
BW	

Variable	
Link	Rate	

Control	
Interface	

[CSI-3]	
[UniPro]	
[M-PHY]	

4	 5.0	Gbps	 3.56	Gbps	 No	 In-band	



Page 11 

CSI-2 v1.3 over C/D-PHY Evolution & Performance 
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CSI-2 Benefits of Embedded Clock & Data 
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•  Mul;ple	port	configura;ons	are	required	to	map	Imaging	Use	Cases	
•  CSI-2	v1.3	provides	Logical	Port	realiza;ons	with	embedded	clock	&	data	
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CSI-2 over C-PHY (N-Phase) Data Path 
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N-Phase (CSI-2 over C-PHY): 6 states using 3 wires 
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N-Phase: 5 Transition arcs 
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N-Phase: 16-bit to 7 FRP command mapping 
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N-Phase: Example of CSI-2 pixel data to C-PHY signaling 1/2 
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N-Phase: Example of CSI-2 pixel data to C-PHY signaling 2/2 
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N-Phase Mission Critical Transfers 1/2 
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N-Phase mission critical transfers 2/2 
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Evolution of CSI-2 Imaging Interface 
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Imaging	
Interface	

Descrip>on	
Interface	Performance	

Release	/	
Adop>on	

Gen	1	 CSI-2	v1.1	protocol	over	D-PHY	v1.1	(at	1.5	Gbps),	and	bidirec;onal	command	over	I2C_FM	
(at	400	Kbps)	

Provides	effec;ve	(usable)	BW	of	3	Gbps	over	6	D-PHY	v1.1	pins	

EOY	2012	

Gen	2	 CSI-2	v1.2	protocol	over	D-PHY	v1.2	(at	2.5	Gbps),	and	bidirec;onal	command	over	I2C_FM	
(at	400	Kbps)	

CSI-2	v1.3	protocol	over	C-PHY	v1.0	(2.5	Gsps	or	5.7	Gbps)	and	D-PHY	v1.2	(at	2.5	Gbps),	and	
bidirec;onal	command	over	I2C_FM	(at	400	Kbps)	

Provides	effec;ve	(usable)	BW	of	5	Gbps	over	6	D-PHY	v1.2	pins	
Provides	effec;ve	(usable)	BW	of	11.43	Gbps	over	6	C-PHY	v1.0	pins	

EOY	2014	

Gen	3	 CSI-2	v2.0	protocol	supports	C-PHY	v1.2	and	D-PHY	v2.1,	with	bidirec;onal	command	over	
I2C_FMP	(1GHz)	and	I3C	v1.0.	

C-PHY	v1.2	provides	up	to	4.5	Gsps	(10.3	Gbps)	over	3	pins	

D-PHY	v2.1	provides	up	to	4.5	Gbps	over	4	pins	

Bidirec;onal	CCI	over	I2C_FMP	provides	around	880	Kbps	of	effec;ve	BW,	and	CCI	over	I3C	
v1.0	provides	effec;ve	BW	of:	10.67	Mbps	over	SDR,	19.2	Mbps	over	HDR-DDR,		18	Mbps	
over	HDR-TSL,	and	29.3	Mbps	over	HDR-TSP.	

Provides	effec;ve	(usable)	BW	of	9	Gbps	over	6	D-PHY	v2.1	pins	
Provides	effec;ve	(usable)	BW	of		20.6	Gbps	over	6	C-PHY	v1.2	pins	

EOY	2016	
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CSI-2 over C-PHY PSD emission reduction from scrambling 
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CSI-2 over D-PHY PSD emission reduction from scrambling 
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CSI-2 Latency Reduction Transport Efficiency 
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•  Reduce	latency	and	improve	efficiency	(preserving	PHY	based	delimiters	/	B2B)	
•  Provides	longer	reach	over	C/D-PHYs	without	need	for	redrivers	or	re;mers	
•  Alleviates	electrical		overstress	current	leakages	impediments	
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CSI-2 Sensor Fusion using CCI 
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CSI-2 CCI and AON Advancements 1/2 

•  Optimal pathway for multiple forward-looking advancements in imaging  

–  Drivers: Health, Convenience, Security, Lifestyle, Efficiency 
–  High-perf pixel conduit needs met with C/D-PHY advancements 
–  Broad definitions and fuzzy range:  (i.e. Wearable: Near Body, On Body, In Body) 
–  Define imaging requirements for CCI, emerging AOI, array, and non-symmetrical 

applications 

•  Camera Controller Interface (CCI) and AON advancement considerations 
using I2C / I3C (SDR DDR, TSL, TSP) 
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-  Point-to-Point  and Multi-Drop configurations 
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CSI-2 CCI and AON Advancements 2/2 
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CSI-2 over C-PHY Virtual Channel Extension 
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CSI-2 over D-PHY Virtual Channel Extension 
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CSI-2 DPCM  & HDR Advancements 

•  DPCM 12-10-12 

– SNR & IQ Benefits over varying degrees of noise, 
edges, MTF 

– Superior to straight RAW-10 capture or existing 
DPCM 12-8-12 
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CSI-2 HDR Advancements 

•  HDR-16 

•  HDR-20 
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Questions? 
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Backup 
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MIPI C/D/M PHYs 
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CSI-2 over D-PHY signaling 
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CSI-2 over C-PHY (N-Phase) signaling 
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