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Sir: 

Inventor: C. L. Bertin et al. 

~V.JV,J.,JUJ/ 

1 
.~se Docket :-;o. BU9- 91-0 0 7 

Date: September 13, 1991 

BEST COPY 

For: THREE-DIMENSIONAL MULTICHIP PACKAGES ANP METHODS OF FABRICATION 

Enclosed are: 

8 sheets of drawing (s) • rn 
rn 
D 
D 
D 

An assigment of the invention to International Business· Machines Corporation. 

A certified copy of a ------.,..------------- application. 

An associate power of attorney. 

The . filing fee has been calculated as shown below: 

(Col. 1 

FOR: NO. FTI..ED NO. EXTRA 

BASIC FEE 

21 -20 = X 1 

. 2 - 3 = X 0 
.· 

D MULTIPLE DEPENDENT c:r..AIM P:RESENTED 

zero, 
enter "0" in Col. 2. 

. 
OI'HER THAN A 
SMALL ENTITY 

FEE 

$630.00 

X 20 $ 20.00 

X 60 = $ 0 

+zoo= $ 

SUB TOI'AL. $ 650. OO· 

I 

Transaction History Date \ q9l- tA-: \ ~ 
Date information retrieved from USPTO Patent 

Application Information Retrieval (PAIR). 
system records at wwV.t.uspto.gov 

ASSIGNMENT (SS.OO) $ 8.00 

TOrAL $658.00 

Please charge my Deposit Account No. 09-0456 
A duplicate copy of this sheet is enclosed. 

in the axrount of $ 6 5 8 . 0 0 

The Corrmissioner is hereby authorized to charge payrrent of the following fees 
associated with this ccmmunication or credit any ove:rpayrrent to Deposit Account 
No. 09-04p6 • A duplicate copy of this sheet is enclosed. 

[L] Any additional filing fees required under 37. CFR §1.16. 

{!] Any patent application processing fees under 37 CFR §1.17. 

MARK F. CHADURJIAN 
INTELLECTUAL PROPERTY LAW · BURLINGTON 
IBM CORPORATION 
DEP~ 915 . . 
.ESSEX JUNCTION, VERMONT 054521 

MFC/ml 

Respectfully submitted, 

FOR: C. L. Bertin et al. 
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lnreapplicationof: C. L. Bertin et al. 

Serial No: Group No.: 

\. Filed:· Examiner: 

F .THREE-DIMENSIONAL MULTICHIP PACKAGES AND METHODS OF 
or: FABRICATION . 

Commissioner of Patents and Trademarks 

Washington, D.C. 20231 

EXPRESS MAIL CERTIFICATE 

"Express Mail" label number __ B_8_9_8_3_5_8_9_7 ___ _ 

Date of Deposit September 13, 19 91 

It' is requested that the date· of deposit·be the filing date. 

I hereby certify that the following attached paper or fee 

Application, spe~ification·, drawings and abstract 
Assignment and declaration 
Transmittal sheet and post card 
Information Disclosure Statement 

is being deposited ·with the United States Postal Service "Express Mail Post Office to Ad­
dressee" service under 37 CFR 1.10 on the date indicated above and is addressed to the 
Commissioner of Patents and Trademarks, Washington. D.C. 20231. 

Maryann Luisi 

(Typod "f?;'' "'m' :1 '"'"" moiU"g p:• l:•l 
(Signature 

NOTE: Each paper must have its own certificate and the "Express Mail" label number as a part thereof or a Nached 
thereto. When. as here. the certification is presented on a separate sheet, that sheet must (1 J be signed and 
(2) fully Identify and be securely attached to the paper or. fee It accompanies. Identification should in­
clude the sen'al number and filing date of the application as well as /he type of paper being 1!1ed. e. g. com­
plete application, specification and drawings, responses to rejection or refusal, notice of appeal, etc. If the 
sen'al number of the application is not known, the identification should include at/east the name of the mven­
tor(s) and the title of /he invention. 

N(J}TE: · The label number need not be placed on each page. II should. however. be placed on the first page of each 
separate document, such as, a new application, amendment, assignment. and transmtNalleNer for a fee. 
along with the certificate of mailing by "Express Mat/. "Although the label number may be on checks, such a 
practice is not reawred. In order not to deface formal drawmgs it is suggested that the label numoer be 
placed on the back of each format drawing or the drawings be accompamed by a set of informal drawmgs on 
which the label number is placed. 
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THREE-DIMENSIONAL MULTICHIP , 

PACKAGES AND ME'l'HODS OF FABRICAT~ 

Background of the Invention 

Technical Field 

01 760041 

The present invention relates in general to high 

density electronic packaging which permits 

optimization of the number of circuit elements to be 

included in a given volume. More particular, the 

present invention relates to a method for fabricating 

a three-dimensional multichip package having a 

densely stacked array of semiconductor chips 

interconnected at least.partially by means of a 

plurality of metallized trenches in the semiconductor 

chips . 

.~·.. Description of the Prior Art 

Since the development of integrated circuit 

technology, computers and computer storage devices 

have been made from wafers of semiconductor material 

comprising a plurality of integrated circuits. After 

a wafer is madeJ the circuits are typically separated 

from each other by dicing the wafer into small chips. 

Thereafter, the chips are bonded to carriers of 

various types, interconnected by wires and packaged. 

Along with being time consuming, costly and 
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unreliable, the process of physically attaching wires 

to interconnect chips often produces undesirable 

signal delays, especially as the frequency of device 

operation increases. 

As an improvement over this traditional 

technology, stack or packages of multiple 

semiconductor chips have become popular, e.g., 

reference U.S. Patent No. 4,525,921, entitled 

"High-Density Electronic Processing 

Package - Structure and Fabrication." Figure 1 

depicts a typical semiconductor chip stack, generally 

denoted 10, consisting of multiple integrated circuit 

chips 12 which are adhesively secured together. A 

metallization pattern 14 is provided on one or more 

sides of stack 10 for chip interconnections and for 

electrical connection to circuitry external to the 

stack. Metallization pattern 14 includes both 

individual contacts 16 and bussed contacts 18. Stack 

10, with metallization 14 thereon, is positioned on 

the upper surface 21 of a substrate 20 which has its 

own metallization pattern 22 thereon. Although 

superior to the more conventional technique of 

individually placing·chips on a board, substrate or 

multichip carrier, both in terms of reliability and 

circuit performance, this multichip stack approach is 

still susceptible to improvement in terms of density 

and reduction in the length of chip wiring. 

Obviously, any improvements in such package 

characteristics will produce a lower cost, ~ower 

power higher density, reliability and thereby 

providing better performing device. 
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