Area, Power, and Pin Efficient Chip I/O using
Multi-Bit-Differential Signaling

Principle Investigators:          Donald M. Chiraulli  and Steven P. Levitan 
Funding:                                 The Technology Collaborative

Background
Multi-Bit Differential Signaling (MBDS) is a signaling convention that uses current steering logic and a N choose M coding structure to implement high speed interconnects. The advantages of this technique is that it provides common mode noise rejection while significantly reducing the number of I/O channels when compared to traditional binary differential signaling.
Approach
· Design and implement a 90nm test chip using UMC fabrication facilties
· Investigate, optimize and design PC boards for MBDS signaling
·  Test chips and boards
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Decoupled receiver first stage schematic
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mCn PCB characterization

Simulation Analysis Flow

Ansoft HFSS

Short Trace Segments

Ansoft Designer

Full Length PCB

Nodal S-Parameters

Transform Matrix



V 

n



ˆ 

M 

v

V 

mm

I 

n



ˆ 

M 

i

I 

mm

ˆ 

Z 

DM



ˆ 

M 

v



1

ˆ 

Z 

o

ˆ 

M 

i

ˆ 

S 

mm



ˆ 

M 

s



1

ˆ 

S 

n

ˆ 

M 

s

Modal S-Parameters

�

�

�

�

Port 1

Port 2

Port 3

Port m

…

�

�

�

�

…

Port m+1

Port m+2

Port m+3

Port 2m

PCB

Node Characterization

�

�

�

�

Mode 1

Mode 2

Mode 3

…

�

�

�

�

…

Mode 1

Mode 2

Mode 3

Mode p

PCB

Input

Output

Mode Characterization

Mode p


image4.emf
mCn PCB trace analysis
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