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Background

"The growing number of full-featured, media-rich mobile 
applications is creating an increased demand for more 
memory. Serial Port Memory Technology will be the right 
solution to support the requirements for low pin count , low 
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solution to support the requirements for low pin count , low 
power and high bandwidth that will be required for these 
new applications."

JB Kim, senior vice president of technical marketing, 
Hynix's memory group 



Data rate roadmap

• 10 Gb/s I/O 
available

• Power >10 
mW/Gbps 

• Throughput of  1 
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• Throughput of  1 
Tbps required

• Communications
• Data storage
• Image processing
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Data rate roadmap

Chip power density beyond that of 
‘Formula One’ motor 
>1.5 kW/cu.in … and growing!

• Current technology is out of Gas!!!!
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• Current technology is out of Gas!!!!
• No known solutions for 2015 ITRS I/O 

requirements 
• I/O performance measured by speed, 

power, distance, density (size)



Current Problems

• Size and complexity of I/O is growing
• Speedup is available at the expense of 

more power
• Power consumption growing
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• I/O is not scaling well with technology 
Nodes

• Chips are now power limited
• Power per Gigabit I/O needs to fall 

dramatically



Other approaches to I/O connectivity

Why NOT other types of interconnections?

• Capacitive requires very close chip spacing => 
not practical

• Inductive extends range => but not far enough 

February 17, 2009 Page 7Confidential

• Inductive extends range => but not far enough 
still not practical

• Research coupling solutions (Sun/ST/Kuroda 
et. al.) offers Tbps rates but only over 100 � m 

distance
• Traditional I/O, Flex I/O, SerDes etc require 

large power and area



Scanimetrics Nano-coupling Solution – UltraI/O™
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UltraI/O™ features and benefits

Feature Benefit

Higher Bandwidth 
Higher performance designs New Applications
Fewer I/Os Smaller Chips

Less expensive packages

Lower power consumption
Simpler package Cheaper packages
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Simpler package Cheaper packages
Less Heat Simpler system level designs

Smaller Size
Less area Lower cost
Scalable Future Proof

Simpler Signaling schemes
Easier circuit design Faster cycle time
Simpler board/package designs Lower cost system design



UltraI/O™ result

4 Gbit/s simulation capture
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UltraI/O™ result 

230 Mbit/s Eye Diagram
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UltraI/O™ Applications
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Comparisons of UltraI/O™ to LPDDR2

LPDDR2 Specifications Implementation Using 
UltraI/O ��� �

BOM cost 2 or more RAM 1 RAM
Signal pins 53 @ 800 Mbytes/sec

69 @ 3.2 Gbytes/sec
2 @ 800 Mbytes/sec
4 @ 3.3 Gbytes/sec
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• Higher UltraI/O™ bandwidth can be achieved by adding more signal channels

I/O power 60 mW @ 800 Mbytes/sec
220 mW @ 3.2 Gbytes/sec

7.2 mW @ 800 Mbytes/sec
30 mW @ 3.3 Gbytes/sec



Comparisons of UltraI/O™ to PCI Express

PCI Express Gen 3 
Specifications

Implementation Using 
UltraI/O ��� �

Signal pins 2 @ 800 Mbytes/sec
8 @ 3.2 Gbytes/sec

2 @ 800 Mbytes/sec
4 @ 3.3 Gbytes/sec

I/O power 120 mW @ 800 Mbytes/sec 7.2 mW @ 800 Mbytes/sec
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I/O power 120 mW @ 800 Mbytes/sec
480 mW @ 3.2 Gbytes/sec

7.2 mW @ 800 Mbytes/sec
30 mW @ 3.3 Gbytes/sec



Comparisons of UltraI/O™ to MIPI UniPro SM

MIPI UniPro Specifications Implementation Using 
UltraI/O ��� �

Signal pins 16 @ 800 Mbytes/sec
64 @ 3.2 Gbytes/sec

2 @ 800 Mbytes/sec
4 @ 3.3 Gbytes/sec
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I/O power 28 mW @ 800 Mbytes/sec
112 mW @ 3.2 Gbytes/sec

7.2 mW @ 800 
Mbytes/sec

30 mW @ 3.3 
Gbytes/sec



• 4
�����������0����������������� ��0�������������
���������������������� �������� �����
	��0��������� ��
���)��	�	
����	������� ��������� �0������������� �
������	

• * ���+,-5������	���	���&� ���������������	��  ����� ���

Summary

����������������� ������ 

• * ���+,-5������	���	���&� ���������������	��  ����� ���
	� 
����	���������������������	�	
����	���������'�� ����
���
���'��������������	

• * ���+,-5���	�	
�������������������������
������
����������	�������	� �6���3�&��4+�78���		&��+�+�*����� �� �

• * ���+,-5��	�����8��  ������������������������8��	� ��� �
�����0�����������	�������

Confidential



Summary

" �

����������������� �������Confidential

( 9

#�	������*#�� #�	������*#�:

#�	�������� 2���� �-��������



4����������������������	�������������0�
;
�	����	�<

Thank You

���'���� 
�	)0&��=��=&��7��
���	������>�47-

����������������� ������!Confidential

4���	���  ������0&���=�=&��7��
?���� �	�>����)�����

�	�  ������0@	����������	=���

���	������>�47-
		 
�	)0@	����������	=���



Backup Slides

����������������� �������Confidential



Overview

• I/O data throughput remains a bottleneck in high-
speed chip to chip data communication

• Today's nanometer-scale Integrated Circuits (IC’s) call 
for extensive changes in all facets of the design flow 
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• Growing demand of extended battery life, bandwidth 
flexibility, significant pin count reduction in mobile 
handheld devices calls for an open standard for next-
generation memory technology



Comparisons of UltraI/O™ to LPDDR2
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• Higher UltraI/O™ bandwidth can be achieved by adding more signal channels



Comparisons of UltraI/O™ to PCI Express
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Comparisons of UltraI/O™ to MIPI UniPro SM

MIPI UniPro SM

Specifications
Implementation Using 

UltraI/O ��� �

Signal pins 16 @ 800 Mbytes/sec
64 @ 3.2 Gbytes/sec

2 @ 800 Mbytes/sec
4 @ 3.3 Gbytes/sec

I/O power 28 mW @ 800 Mbytes/sec 7.2 mW @ 800 Mbytes/sec
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I/O power 28 mW @ 800 Mbytes/sec
112 mW @ 3.2 Gbytes/sec

7.2 mW @ 800 Mbytes/sec
30 mW @ 3.3 Gbytes/sec

Bandwidth capability 3.2 Gbytes/sec 4.4 Gbytes/sec


