US 20100312956A1

a2y Patent Application Publication o) Pub. No.: US 2010/0312956 A1

a9 United States

Hiraishi et al.

43) Pub. Date: Dec. 9, 2010

(54) LOAD REDUCED MEMORY MODULE

Publication Classification

. T . 51) Imt.CL
(75) Inventors: Atsushi Hiraishi, Tokyo (JP); (
Toshio Sugano, Tokyo (IP); gzgi ;50/ zo %8828?
Fumiyuki Osanai, Tokyo (IP); ( 01)
Masavuki Nakamura, Tokyo (JP); (52) US.CL ... 711/105; 710/52; 711/154; 711/E12.001
yu » Tokyo (JP);
Hiroki Fujisawa, Tokyo (JP);
Shunichi Saito, Tokyo (JP) 7 ABSTRACT
Correspondence Address: A memory module includes a plurality of memory chips and
MCGIpNN INTELLE CTU AL PROPERTY LAW a plurality of data register buffers mounted on the module
GROUP. PLLC substrate. At least two memory chips are allocated to each of
8321 OL’D COURTHOUSE ROAD. SUITE 200 the data register buffers. Each of the data register buffers
VIENNA, VA 22182-3817 (US) i includes M input/output terminals (M is a positive integer
g equal to or larger than 1) that are connected to the data
73)  Assi . Elpida M Inc.. Tokvo (JP connectors via a first data line and N input/output terminals
(73) Assignee pida Memory, Inc., Tokyo (IP) (N is a positive integer equal to or larger than 2M) that are
(21) Appl. No.: 12/801.325 connected to corresponding memory chips via second and
’ third data lines, so that the number of the second and third data
(22) Filed: Jun. 3, 2010 lines is N/M times the number of the first data lines. Accord-
ing to the present invention, because the load capacities of the
(30) Foreign Application Priority Data second and third data lines are reduced by a considerable
amount, it is possible to realize a considerably high data
Jun. 5,2009  (IP) oo 2009-136648 transfer rate.
100
T 110 _
R1 200-0 z 200-32
— ) ( 200-33
[ ---200-1 400 c
o L5 R
: 'I : I 402 I
I
S i
200-2L 11! E ¥ |
| I
L 1 |
200-31 I P
L G 403|401 7 ) N
L1 - : [P | |r _—} :{>l_J
S St o e e S ) i s e P BTSN B 2 S
e O | e - ]
T T T T '!l_l'fl__'_'!l_h"|!_|!|.!!|_|!|_|!|_"_|_"_|_|_l.|_|_"_|_!‘_|__|__ .
T — ":'_'_' A== 5 S L e iy s A
CoEE ! | holL3 200-35
120 (300-0 "2 300-1 300-2  q1ga ¥ Rp130{%° 120 qypp 200-34

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

WY V1V
13X00d

"Wod"Wie|el}axd0p je syJewldalem JNoYliM sjuswndop 14Nn0d pajedijuayine puly

= 110
R 200-0 2 200- zgo -
[ ofe-- 2001 [ 200-33 y
ST T H
o | | il
—2. : ‘ ! : ‘ l '
! : 1
200-3 b i | | : i
L1 | v g
LO'— ':——_" == B w1 i ey gt . g , S _—l ]__ yigeianiniustr | Sulguipuipuipuly | ylgndy Ayutpst _—_—_"_"____—:
ST LT T T O (L) ||n||m| LTI [T (R
L}“—‘—-ﬁ;’:?(’:’:?ﬁ'é’-'( —————— - == i R e i |0—0-_-35
120 (' 300-0 ~ 300-1 300-2 bt

FI1G.1

Micron Technology Inc. et al.
Ex. 1005, p. 2

uonedqng uonedddy yuajeq

67 JO 1333YS (10T ‘6 "9

IV 95621€0/010T SN


https://www.docketalarm.com/

Patent Application Publication Dec. 9,2010 Sheet 2 of 29 US 2010/0312956 A1

10
cPU 11 2
|
[ ST T e —— i
| :
1?5 | MCH ~12 1 (?)O i
| i
! WRITE LEVELING CIRCUIT }—-12a !
Graphic i Memory !
| READ LEVELING CIRCUIT -12b :
i i
E MEMORY SYSTEM ';
1/0 ICH Storage
j 13 z
17 16
BIoS (18
FIG.2

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

o
L

Patent Application Publication

Dec. 9,2010

Sheet 3 of 29

US 2010/0312956 Al

CKET
M

A R

FIG.3

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

WY V1V
13X00d

A

"Wod"Wie|el}axd0p je syJewldalem JNoYliM sjuswndop 14Nn0d pajedijuayine puly

LCLK
DLL CIRCUIT | ~-200
{ .
oo L[] 1 212 514
CIRCUIT ) _
1 DATA STROBE 1205

|

21 | neSgau [-5<—-D08
216~ o MODE | 918 999 CIRCUIT :
4 ™ REGISTER x |
3 > ) |
1° > »| COLUMN DECODER 0DT— PDOS |
- == "ICMD |

218 ‘ DATA . 204

I T T \ > INPUTIOUTPUT <—><:;/<——>[)Q
%> % g —0DT 031~| /\ SENSE AVPLIFIER | | ] |
O ARRAY 213 !
5 5[] [ome g
= S | !
ADD —>b>—> 23 ~ g - .
217~ é O 291~ § MEMORY [~230 !
< > CELLARRAY i

FIG.4

Micron Technology Inc. et al.
Ex. 1005, p. 5

uonedqng uonedddy yuajeq

67 JO $133YS  (010T ‘6 "9

IV 95621€0/010T SN


https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




