US006038132A

United States Patent

[19] [11] Patent Number: 6,038,132
Tokunaga et al. 1451 Date of Patent: *Mar. 14, 2000
[54] MEMORY MODULE 5,375,084 12/1994 Begun et al. .c.cccoecevcureuvrnuncnnne 365/63
5412,538  5/1995 Kikinis et al. .. . 361/792
[75] Inventors: Muneharu Tokunaga; Takakazu 5,513,135 4/1996 Dell et al. ... ... 365/52
Fukumoto, both of Tokyo, Japan 5,661,339 8/1997 Clayton ....... . 257/678
? ’ 5,754,408  5/1998 Derouiche ..........ccoccovresrcerrnss 361/773
[73] ASSigHee: yilzsubgshi Denki Kabushiki Kaisha, FOREIGN PATENT DOCUMENTS
okyo, Japan
0586069A2  3/1994 European Pat. Off. .
[*] Notice: This patent issued on a continued pros- 6334294A  12/1994  Japan .
ecution application filed under 37 CFR 6338587A  12/1994  Japan .
1.53(d), and is subject to the twenty year 7022727A  1/1995  Japan .
a)(2).
80486 Motherboard User’s Guide, 1994.
[21] Appl. No.: 08/852,294 . . .
Primary Examiner—_eo P. Picard
[22] Filed: May 7, 1997 Assistant Examiner—David Foster
[30] Foreign Application Priority Data [57] ABSTRACT
Dec. 6, 1996  [JP]  Japan ..........vinininnnn 8-327147 A memory module capable of changing the generation of
7 semiconductor memory devices by changing the design of a
[51] It CL7 oo HO5K 07/02 niconducto y devices by changing the design of
[52] US.Cl 361/760: 361/765: 361/736:; unit board without changing the design of a mother board.
361/784; 361/779; 361/803; 395/401; 395/402; . . . -
395/405; 395/427: 395/431: 395/474: 395/475 The mother~ boarq has connection terminals ha\{mg an ablhty
’ ’ ? 365 /6,3' 365 /51’ of connecting with first and second generation type unit
. > boards, so that even when a connection terminal location is
58] Field of S h 361/760, 765
[58] Field of Searc 361/736784779803 365/ 6’3 s 1’ changed as a result of the generation change of the semi-
> > > > > conductor memory devices, the next unit board can be
[56] References Cited connected to the mother board by selecting an appropriate
terminal from connection terminals on the mother board.
U.S. PATENT DOCUMENTS
5,191,404 3/1993 Wu et al. oeoeeverreererereeirieinenne 257/724 14 Claims, 7 Drawing Sheets

o nrrrnarsy

[°g=g=geiepogegigagmgupe)
annaaananan

mesninisinaNIanIsNEBINENY

— W

nnnn

fequialaloNaladinlal

T I
OGNS DINIDIERSISeRAN AR

Taooauauay

Uy

o
LT

/ O
LT

S
_
_—
S
—
ot

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Mar. 14, 2000 Sheet 1 of 7 6,038,132

N O

gy

1000

Fig 1

DOC KET

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



https://www.docketalarm.com/

U.S. Patent Mar. 14, 2000 Sheet 2 of 7 6,038,132

Fig 2

Commonly used by 64MD(X4) and I6MD(X 4)
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— Wiring on the mother board (external layer)
- Wiring on the mother board (internal loyer )
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Frg 3

Commonly used by I6MD(X8)and IEMD(X4)
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