
(19) United States 
US 2010.0312956A1 

(12) Patent Application Publication (10) Pub. No.: US 2010/0312956A1 
Hiraishi et al. (43) Pub. Date: Dec. 9, 2010 

(54) LOAD REDUCED MEMORY MODULE 

(75) Inventors: Atsushi Hiraishi, Tokyo (JP); 
Toshio Sugano, Tokyo (JP); 
Fumiyuki Osanai, Tokyo (JP); 
Masayuki Nakamura, Tokyo (JP); 
Hiroki Fujisawa, Tokyo (JP); 
Shunichi Saito, Tokyo (JP) 

Correspondence Address: 
MCGINN INTELLECTUAL PROPERTY LAW 
GROUP, PLLC 
8321 OLD COURTHOUSE ROAD, SUITE 200 
VIENNA, VA 22182-3817 (US) 

(73) Assignee: Elpida Memory, Inc., Tokyo (JP) 

(21) Appl. No.: 12/801,325 

(22) Filed: Jun. 3, 2010 

(30) Foreign Application Priority Data 

Jun. 5, 2009 (JP) ................................. 2009-136648 

R, 13 

Publication Classification 

(51) Int. Cl. 
G06F 12/00 (2006.01) 
G06F 3/00 (2006.01) 

(52) U.S. Cl. ... 711/105: 710/52; 711/154; 711/E12.001 

(57) ABSTRACT 

A memory module includes a plurality of memory chips and 
a plurality of data register buffers mounted on the module 
Substrate. At least two memory chips are allocated to each of 
the data register buffers. Each of the data register buffers 
includes M input/output terminals (M is a positive integer 
equal to or larger than 1) that are connected to the data 
connectors via a first data line and N input/output terminals 
(N is a positive integer equal to or larger than 2M) that are 
connected to corresponding memory chips via second and 
third data lines, so that the number of the second and third data 
lines is N/M times the number of the first data lines. Accord 
ing to the present invention, because the load capacities of the 
second and third data lines are reduced by a considerable 
amount, it is possible to realize a considerably high data 
transfer rate. 
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