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Devi ce and Pr@cess for Nhnufacturlng t he Sane BACKGROUND CF HE | NTI ON
The present ilAvention reldtes to-a sem conductor 10 devi ce an; a*piqtess
for rranufacturlng it and, nore particularly, to a technique which i's
effective' if applied for sw tching the functions and word structures“WaL
menory nodule including a plurality of sem conductor devices. 15

According to our .investigations, the nenory
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SPECIFICATION

TITLE OF THE INVENTION
5 Semiconductor Device and Process fof

Manufacturing the Same

BACKGROUND OF THE INVENTION
The present invention rglates to a semiconductor
10 device and a process for man;facturing it and; more
particularly, to a technique which is effective if
applied for switching the functions and word
structures of a memory module including a plurality Qf
semiconductor de&ices. . |
15 According to our investigations, the memory
module to be used as an extended memory in a personal
computer or a work station is constructed by mounting
on a module wiring substrate a memory or the DRAM
(dynamic rénéom access memory) semiconductor deviée,
20 as made of the S0J (small outline package) type resin-
sealed packagé, for example.
In order that the memory module may have
specif;cations conforming to the device to be used,
there is mounted on the aforementioned module wiring

25 substrate the memory in which the functions are
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nDduIe to be used as an extended nenory in a personal conputer or a work
“station is constructed by mounting on a nodule wiring substrate a nenory or
t he DRAM (dynam c random access nenory) seni conductor device, 20 as nade
of the SQJ (small outline package) type resin- seal ed package, for exanple.
In order that the nenory nodul e may have specifications conformng to the
device to be used, there is nounted on the aforenentioned nodule wiring 25
substrate the nmenory in which the functions are

switched in the fefresh cycle such as a refreshing
operation cycle or a reading mode such as fAST PAGE or
EDO (extended data out).

The switching of these functions of the memory is

.5 executed by connecting a predetermined electrode in a
semiconductor chip through a bonding wire with a
supply voltage Vcc or a ground potential Vss or no
connection terminal (NC) in:the bonding step for
packaging.

10 As another method for switching the afore-
mentioned memory functions, moreover, there is known
either the memory for selecting a predetermined
reading mode in dependence upon a predetermined signal
fed from the outside of the memory, as disclosed in

15 Japanese Patent Laid-Open No. 75494/1984, or the
memory for designating a bit length mode programmably
on the basis of a predetermined signal, as disclosed
in Japanese Patent Laid-Open No. 59682/1986. On the
other hand, fhe memory module is disclosed in Japanese

20 Patent Laid-Open No. 334112/1994.

: Incidentally, the memory extended system of this
kind is disclosed in detail, for example, on pp. 114
to 126 of "Semiconductor MOS Memory and Its Use", as
issued on August 30, 1990 by Nikkan Kogyo Shinbunsha

25 and edited by Yasoji Suzuki. This publication
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,-2- switched in the refresh cycle such as a refreshing operation cycle or a
readi ng node such as FAST PAGE or EDO (éextended data out). The sw tching of
t hese functions of the nmenory is 5 execut ed by connecting a predeterm ned
el ectrode in a sem conductor chip through a bonding wire with a supply .
vol tage Vcc or a ground potential Vss or no connection termnal (NC) in the
.bondi ng step for packaging. 10 As anot her nethod for switching the
af ore-

describes the circuit construction and operations of a

memory extending DRAM board.

SUMMARY OF THE INVENTION
5 Incidentally, it has been found by us that the
aforementioned memory module has the following
problem.
The memory, as used in a memory module to be used
as the extended'memory of a Personal computer or the
10 like, has a variety of-function switching operations.
Howéver, the memory module, as mounted as é complete
product on the module wiring substrate, cannot switch
the functions. Thus, the memory modules are assembled
for the individual functions, and there arises a
15 problem that the degree of freedom for the production
is degraded.
An object of the present invention is to provide
a memory module, in which the individual functions and
word structu&es can be arbitrarily switched outside of
20 the package, and a process for manufacturing the
memﬁry modﬁle.
The aforementioned and other objects and novel
features of the present invention will become apparent
from the following description to be made with

25 reference to the accompanying drawings.
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mentioned menory functions, noreover, there is knowm either the nmenory for
sel ecting a predeterm ned readi ng node i-n dependence upon a predeterm ned

signal fed fromthe outside of the nenory, as disclosed in 15

Japanese

Pat ent Lai d- Open No. 75494/1984, or the nenory for designating a bit length

node progranmably on the basis of a predeterm ned signal

Japanese Patent Laid-Open No. 59682/1986. On the ot her

as disclosed in
hand,

the nmenory

modul e i's disclosed in Japanese 20 Pat ent Lai d- Open No. 334112/ 1994.
Incidentally, the nmenory extended systemof this kind is disclosed in

detail,

for exanple, on pp. 114

10

15

20

25

The summaries of the representatives of the
invention to be disclosed herein will be briefly
described in the following.

A memory module according to the present
invention comprises at least one semiconductor device
including function switching external terminals for
selecting a function in dependence upon thg state of a
function switching signal; and a printed-wiring
substrate with the semiconductor device mounted
thereon and including functién switching means for
selecting an arbitrary function switching signal to be
inputted to the function switching external terminals.

According to the present invention, moreover, the
function switching means includes a first node formed
on the printed-wiring substrate and electrically
coﬁnected with the function switching external
terminal of the semiconductor device,'as mounted on
the'printed-wiring substrate; a second node formed on
the printed*@iring substrate and connected with a

supply voltage; and a third node formed on the

_printed-wiring substrate and connected with a

reference voltage, and the function switching means is
means for switching the function switching signals
altogether, as inputted to the function switching

external terminals, with or without conducting means
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A0 126 of "Sem conductor MOS Menory and Its Use", as issued on August 30,
1990 by N kkan Kogyo Shi nbunsha 25 and edited by Yasoji Suzuki. This
publ i cation -3- describes the circuit construction and operations of a
menory extendi ng DRAM board. SUVMMARY OF THE | NVENTI ON 5

I ncidentally, it has been found by us that the aforenentioned nenory nodul e
"has the follow ng

pro&ided between the first node and the second hode or
the third node. =

According to the present invention, moreover, the
function switching means is arranged at or in the

5 vicinity of a corner portion of the printed-wiring
substrate.

According to the present invention, mQreover, the
function of'the semiconductor device to be switched by
the function switching means~includes a reading'mode.

10 According to the presené invention, moreover, the
function of the semiconductor device to be switched by
the function switching-means includes a refresh cycle.

According to the present invention, moreover, the
function of the semiconductor device to be switched by

15 the function switching means includes a reading mode
and a refresh cycle.

According to the present invention, moreover, the
semiconductor device further includes word structure
switching é#ternal terminals for selecting a word

20 structure in dependence upon the state of a word
structure switching signal, and the printed-wiring
substrate further includes a word structure setting
circuit for inputting a preset word structure
switching signal to the word structure switching

25 external terminals.
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‘
sroblem The nenory, as used in a nenory nodule to be used as the extended
menory of a personal conputer or the 10 | i ke, has a variety of function
“swi tching operations. However, the nenory nodul e, -as nmounted as a conplete
product on the nodule wiring substrate, cannot switch the functions. Thus,
t he menory nodul es are assenbled for the individual functions, and there
arises a 15 problemthat the degree of freedomfor the production is
degraded. An object of the present invention is to provide a nenory nodul e,
in which the individual functions and

According to the present invention, a memory
module comprises at least one semiconductor device
including word structure switching external terminals
for selecting a word structure in dependence upon the

5 state of a word structure switching signal; and a
dedicated printed-wiring substrate with the .
semiconductor device mounted thereon and iqcluding
dedicated lines corresponding to the switched word
struéture of the semiqonductqr device.

10 According to the presené invention, moreover, the
memory module further comprises word structure
switching means mounted on the dedicated printed-
Wiring substrate for selecting an arbitrary word
structure switching signal to be inputted to the word

15 structure switching external terminals.

| According to the present invention, moreover, the
word struéture switching‘means includes a word
structure setting circuit wired on the dedicated
printed-wirihg substrate and adapted to be switched to

20 a predetermined word structure by mounting the
seﬁiconductor device-so that a predetermined word
structure switching signal is inputted to the word
structure switching external terminals.

According to the present invention, moreover, the

25 word structure switching means includes a fourth node
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sword structures can be arbitrarily switched outside of 20 t he package,
and a process for manufacturing the nenory nodul e. The aforenenti oned and

ot her objects and novel features of the present invention will becone
apparent fromthe follow ng description to be made with 25 reference to
t he acconpanyi ng draw ngs. -4- The summaries of the representatives of
t he i :

formed on the dedicated printed-wiring substrate and
électrically connected with the word structure
switching external terminal of the semiconductor
device, as mounted on the dedicated printed-wiring

S substrate; a fifth node formed on the dedicated
printed-wiring substfate and connected with a supply
voltage; and a sixth node formed on the de@icated
printed-wiring substrate and connected with a
reference vbltage, and the word structure switching

10 means is means for switching:the word structure
switching signals altogether, as inputted to the word
structure switching external terminals, with or
without conducting means provided between the fourth
node and the firth node or the sixth node.

_15 According to the present invention, moreo&er, the
semiconductor device further includes function
switching external terminals for selecting a function
in dependence upon the state of a function switching
signal,  and %he dedicated printed-wiring substrate

20 further includes function switching means for
selécting an arbitrary function switching signal to be
inputted to the function-switching external terminals.

According to the present invention, moreover, the
functiﬁn éwitching means includes a first node (or

25 electrode) formed on the dedicated printed-wiring
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A nvention to be disclosed herein wll be briefly described in the
following. A nenory nodul e according to the present 5 I nvention conprises
at | east one sem conductor device including function sw tching external
termnals for selecting a function in dependence upon the state of a
function switching signal; and a printed-wiring substrate wth the
- sem conduct or device nounted 10 thereon and including function swtching
means for selecting an arbitrary function switching signal to be inputted
to the function switching external termnals. According to the present
I nvention, noreover, the

‘substrate and electrically connected with the function

switching external terminal of the semiconductor

device, as mounted on the dedicated printed-wiring

substrate; a second node (or electrode) formed on the

5 dedicated printed-wiring substrate and connected with

a supply voltage; and a third node (or electrode)

formed on the dedicated printed-wiring substrate and

connected with a reference voltage (or ground

potential), and the function switching means is means

10 for switching the function switching signals
altogether, as inputted to the function switching
external terminals, with or without conducting means
provided between the first node and the second node or
the third node.

15 According to the present invention, moreover, the

~function of the semiconductor device to be switched by
the function switching means includes a reading mode.

According to the present invention, moreover, the

function of fhe semiconductor device to be switched by

20 the function switching means includes a refresh cycle.

| According to the present invention, moreover, the
function of the semiconductor device to be switched by
the function switching means includes a reading mode
and a refresh cycle.

25 According to the present invention, moreover, the
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function swtching nmeans includes a first node forned 15 on the

printed-wiring substrate and electrically connected with the function

switching external terminal of the sem conductor device, as nounted on the

printed-w ring substrate;

a second node fornmed on the printed-wring

substrate and connected with a 20 supply voltage; and a third node forned

on the printed-wiring substrate and connected with a reference vol tage,

and

the function switching neans is neans for switching the function swtching

signals altogether, as inputted to the function switching 25 external
Wi th or w thout conducting neans

term nal s,

10

15

20

25

function switching means includes a function setting
circuit wired on the dedicated printed-wiring
Substrete and adapted to be switched to a
predetermined function by mounting the semiconductor
device so thet a predetermined function switching
signal is inputted to the function switching external
terminals.

According to the present invention, a process for
manufacturing a memory module comprises the step of
preparing a semiconductor de;ice for selecting a
predetermined word structure on the basis of a word
structure switching signal, as inputted to word
structure switching external terminals, and a
plurality of kinds of dedicated printed-wiring
substrates corresponding to a plurality of word
structures, and selecting one of the dedicated
printed-wiring substrates, as corresponding to a
demanded word structure of the semiconductor device,
from the plefality f kinds of dedicated printed-wiring
substrates; and the step of mounting the semiconductor
device on the selected one.ef the dedicated printed-
wiring substrates.

According to the preeent invention, moreever, a
process for manufacturing a memory module comprises

the step of preparing a semiconductor device for
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«5- provided between the first node and the second node or the third node.
According to the present invention, noréover, the function sw tching nmeans
is arranged at or in the 5 vicinity of a corner portion of the

printed-wi ring substrate. According to the present invention, noreover,

function of the sem conductor device to be sw tched by

10

15

20

25

switching a word structure on the basis of a word
structure switching signal, as inputted to word
structure switching external terminals, and for
selecting a function on the basis of a function:
switching signal, as iﬂputted to. function switching
external terminals, function switching means for
selecting an arbitrary function switching §igna1) as
inputted to the function switching external terminals,
with or without conducting means provided, and a
plurality of kinds of dedica%ed printed-wiring
substrates corresponding to a plurality of word
structures, and selecting one of the dedicated
printed-wiring substrates, as corresponding to a
demanded word structure of the semiconductor device,
from the plurality of kinds of dedicated printed-
wiring substrates; the step of mounting the
semiconductor device on the selected one of the
dedicated printed-wiring substrates; and the step of
switching aﬂ arbitrary function selectively, with or
without the conducting means provided.

| According to the present invention, moreover, a
process for manufacturing a memory module comprises'
the step of preparing a semiconductor device for
selecting a predetermiﬁed word structure on the basis

of a word structure switching signal, as inputted to
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‘the function swi tching neans includes a reading node. 10 Accor di ng
to the present invention, noreover, the function of the sem conductor
device to be switched by the function swi tching nmeans includes a refresh
cycle. According to the present invention, noreover, the function of the
sem conductor device to be switched by 15 the function-sw tching neans
I ncl udes a readi ng node and a refresh cycle. According to the present
i nvention, noreover, the sem conductor device further includes word
structure switching external termnals for selecting a word 20 structure
I n dependence upon the state of a word

word structure switching external terminals, and for

switching a predetermined function on the basis of a
function switching sigﬁal, as inputted to function
switching external terminals, and a plurality of kinds

5 of dedicated printed-wiring substrates corresponding
to the switching operations of a plurality of word
struétures and a plurality of functions, and selecting

" one of the dedicated printed-wiring substrates, as

corresponding to a demanded Word strucfure of the

10 semiconductor device and the.switching operation of
the function, from the plurality of kinds of dedicated
printed—wiring_substrates; and the step of mounting
the semiconductor device on the selected one of the
dedicated printed-wiring substrates.

15 'As described above, it is possible to improve the
efficiency in the product development of the
semiconductor device and to facilitate the product

management thereby to reduce the cost.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an explanatory diagram showing a
construction of an essential portion of a memory
.according to Mode 1 of Embodiment of the present
invention;

25 Fig. 2 is a pin arrangement diagram of the memory
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structure switching signal, and the printed-wiring substrate further

i ncludes a word structure setting circuit for inputting a preset word
structure switching signal to the word structure switching 25 ext erna
term nal s. -6- According to the present invention, a nmenory nodul e
conprises at |east one sem conductor device including word structure
swtching external termnals

according to Modell of Embodiment of the present
invention:;

Fig. 3 ié an explanatory diagram showing internal
connections of the memory according to Mode 1 of

5 Embodiment of the present invention;

Fig. 4 is an explanatory table showing the mode
switching operations of the memory according to Mode 1
of Embodiment of the present invention;

Fig. 5 is a connection diagram of one embodiment

10 of a memory module, in which are mounted the memories
according to the present invention:;

Fig. 6 is a wiring diaéram showing a module
wiring substrate in which is mounted the memory
acco;ding to Mode 1 of Embodiment of the present

15' invention;

Fig. 7 is a mounting diagram of the module wiring
substrate in which is mounted the memory according to
Mode 1 of Embodiment of the present invention;

Fig. 8‘is an explanatory diagram showing a

20 mounting example'of é jumper for switching the
funétions of the memory according to Mode 1 of
Embodiment of the present invention;

Fig. 9 is a block diégram showing the memory

module according to Mode 1 of Embodiment of the

25 present invention;

- 12 -
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Jfor selecting a word structure in dependence upon the 5 state of a word
structure switching signal; and a dedicated printed-wiring substrate with
t he sem conduct or devi ce nmounted thereon and including dedicated |ines
corresponding to the switched word structure of the sem conductor device.
10 According to the present invention, noreover, the nenory nodul e
further conprises word structure sw tching neans nounted on the dedi cated
printed- wiring substrate for selecting an arbitrary word structure
switching signal to be inputted to the word 15 structure sw tching
external termnals.
Fig. 10 is a mounting diagram showing the module
mounting substrate in which is mounted a memory
according to another mode of embodiment of the present'
invention;
5 Figs. 11A to 1l1¥ are standards diagrams of the
module wiring substrate according to another mode of
embodiment of the present invention:;
Fig. 12 is a block diagram showing the memory
module according to another mode of embodiment of the
10  present invention:;
Fig. 13 is a pin arrangement diag:am of a memory
according to Mode 2 of Embodiment of the present
invention;
Fig. 14 is a connection diagram of another
15 embodiment of the memory module in which are mounted
memories according to the present invention:
Fig. 15 is a connection diagram of another
embodiment of the memory module in which are mounted
memories according to the present invention;
20 Fig. 16 is a connection diagram of another
embodiment of the memory module in which are mounted
memories according to the present invention;
Fig. 17 is a pin arrangement diagfam showing a
memory according to another mode of embodiment of the
25 present invention; and
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According to the present invention, noreover, the word structure switching
nmeans i ncludes a word structure setting circuit wired on the dedicated

printed-wiring substrate and adapted to be switched to 20 . a predeterm ned
word structure by nmounting the sem conductor device so that a predeterm ned
word structure switching signal is inputted to the word structure swi tching

external termnals,. According to the present invention,
word structure switching nmeans includes a fourth node

nor eover, the 25

Fig. 18 is an explanatory diagram showing the

internal connections of a memory according

to another

mode of embodiment of the present invention.

5 DESCRIPTION OF THE PREFERRED EMBODIMENTS

In fhe present Mode 1 of Embodiment, a memory 1,

as made of a TCP (tape carrier package) type DRAM

semiconductor device or a kind of surface mount

package, has the bonding pads BP or electrodes which

10 are arranged at the central portion of a semiconductor

chip 2.

On the other hand, the memory 1 is given such a

structure that the aforementioned semiconductor chip 2

is mounted on the tape carriers which are prepared by

15 formihg the wiring lines 4 of copper foil as leads

repeatedly over the upper face of a film of polyimide.

Moreover, the bonding pads BP, as arranged on the

semiconductor chip 2, are individﬁally electrically

connected with inner leads 4a, as formed in the tape

20 carriers, at the leading end portions of the wiring

lines 4. Still moreover, the inner leads 4a are

extended to form outer leads 4b to be electrically

connected with external connection electrodes such as

lands, as formed on the later-described module wiring

25 substrate.
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+7- fornmed on the dedicated printed-wiring substrate and electrically
connected with the word structure switching external term nal of the

sem conduct or device, as nmounted on the dedicated printed-wiring 5
substrate; a fifth node forned on the dedicated printed-wiring substrate
and connected with a supply voltage; and a sixth node fornmed on the

dedi cated printed-wiring substrate and connected with a reference voltage,
and the word structure swtching 10 means i s neans for switching.the word
structure

On the other hand, the semiconductor chiplz and
the inner leads 4a are sealed with an epoxy resin, for
example, to form a package, and the individual leads,
as protruding from the package, are bent generally in

5 a crank shape. |

Next, the memory 1l is constructed to include
twénty eight pins in total, as shown in Fig. 2. O0Of
these, the 2nd and 27th pins, as connected with
'bonding.pads BP1 and BP0 for switching the functions,

10 have outer leads acting as f&nction switching pins (or
function Switching external terminals) FP1 and FPO.

On the other hand, the memory 1 is egquipped with
- bonding pads BP3 apd BP2 for-switching the word
structure so that the word structure is arbitrarily

15 switched depending upon the states of signals to be
inputted to the bonding pads BP3 and BP2.

In Fig. 2, moreover, there are provided data
input/output pins IO0 to I03, a pin WE for designating
whether the‘access is to read or write, address input

20 pins A0 to All, pins RAS and CAS for row and column
selecting signals, a pin OE for a signal to control
the states of a data output signal and a data input/
output signal at a reading time, a pin Vcc for a
supply voltage Vcc, and a pin Vss for a ground

25 .potential (or earth potential) or the reference
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swW t.ching signals altogether, as inputted to the word structure sw tching
external termnals, with or without conducting neans provi ded between the
fourth node and the firth node or the sixth node. 15 According to
t he present invention, noreover, the sem conductor device further includes
function switching external termnals for selecting a function in
dependence upon the state of a function switching signal, and the dedicated
printed-wiring substrate 20 further includes function sw tching nmeans for
selecting an arbitrary function switching signal to be inputted to the
function swi tching external term nals.
potential.
Next, the internal connection structure in the
memory 1 will be specifically described with reference
to Fig. 3.
5 First of all, the memory 1 is shown to have the
arrangement of only: the function switching bonding
pads BPl and BPO or the electrodes, as electrically
connected with the function switching pins FP1 and FPO
of the 2nd and 27th pins, and the bonding pads BP3 and
10 BP2 for switching the word structure, of the bonding
pads BP formed on the semiconductor chip 2; and the
wiring lines 4 for the supply voltage Vcc of the lst
and 14th pins, and the wiring lines 4 for the ground
potential of the 15th and 28th pins.
15 - Here in the memory 1, the function means the
reading mode which is constructed to include a refresh
cycle or the cycle for a refreshing operation, and
FAST PAGE and EDO.
As shown in Fig. 4, moreover, the memory 1 can
20 switch the refresh cycle, the reading modes of FAST
PAGE AND EDO, and three kinds of word structures of 4
M x 1 bit, 1 M x 4 bits and 512 K x 8 bits.
On the other hand, these function switching

operations in the memory 1 are executed by inputting

25 the supply voltage Vcc, the ground potential Vss or
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¢mcofding to the present invention, noreover, the function sw tching neans
I ncludes a first node (or 25 el ectrode) forned on the dedicated
printed-wring substrate and electrically connected with the function
switching external term nal of the sem conductor device, as nounted on the
dedi cated printed-wiring substrate; a second node (or electrode) fornmed on
the 5 dedicated pri.nted-wiring substrate and connected with a supply
vol tage; and a third node (or el ectrode)

the function switching signal, as selected from the no

connections, to the connection destinations of the = -

function'switching bonding pads BPl1l and BPO, as

arranggd in the predetermined positions. of the

S semiconductor chip 2 shown in Fig. 3, that is, the

pins FPO and FPl1 for switching the functions of the

2nd and 27th pins, and by combining those function

switching signals in the aforementioned manner, as

shown in Fig. 4.

10 Moreover, the connectiog destinations of the word
structure switching bonding pads BP3 and BP2 are
predetermined by the wiring lines 4a, as formed on the
tape carriers. In the memory 1 of the present Mode of
Embodiment, as shown in Fig. 2, the boﬁding pads BP3

15 and BP2 have no connection.

In the word structure of the memory 1, therefore,
the bonding pads BP3 and BP2 have no connection (as
indicated by 'OPEN' in Fig. 4), as shown in Fig. 4, so
that the wora structure of 4 K x 4 bits is

20 automatically selected.

On the other hand, if the function switching
signal to be inputted to the function sﬁitching pin
FPO is OPEN (in Fig. 4) and if the function switching

signal to be inputted to the function switching pin

25 FPl is exemplified by the supply voltage Vcc, the
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formed on the dedicated printed-wiring substrate and connected with a
reference voltage (or ground potential), and the function sw tching neans
is means 10 for switching the function switching signals altogether, as
inputted to the function switching external termnals, with or wthout
conducting nmeans provi ded between the first node and the second node or the
third node. 15 . According to the present invention, noreover, the
function of the sem conductor device to be switched by the function
swi'tching neans includes a readi ng node. According to the present
I nvention, noreover, the i
memory 1 is selected for the function in which the
refresh cycle is 2 K and in which the reading mode is
FAST PAGE.
With reference to Fig. 5, here will be described
5 a method of switching the function of the memory 1 and
the word structure. Moreover, Fig. 5 does not explain
the actual mounting arrangement but schematically
shows the connection state of the memory 1 in a memory
module MM.
10 First of all, in the memory module MM of Fig. 5,
a module wiring substrate (or printed-wiring
‘substrate) 5 for mounting the memory 1 is equipped
with function switching means KK1 for arbitrarily
switching the function switching signal to be inputted
15 to the function switching pin FPQO of the memory 1, and
function switching means KK2 for arbitrarily switching
the function switching signal to be inputted to the
function switching pin FP1l of the memory 1.
On the other hand, the function switching signal
20 is selected from any of the no connection, the supply
voltage Vcc and the ground potential Vss.
Moreover, the function switching pins FPO and FP1l
of all the memories 1, as mounted on the module wiring

substrate 5, are so wired by a wiring pattern HP that

25 they are connected with the function switching means
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function of the sem conductor device to be switched by 20 the function
swi tching neans includes a refresh cycle. According to the present

i nvention, noreover, the function of the sem conductor device to be
switched by the function switching neans includes a reading node and a
refresh cycle. 25 According to the present 'invention, noreover, the
-9- function switching neans includes a function setting

KK1 and KK2, respectively.

By these function switching means KK1 and Kk2,
moreover, the aforementioned function switching
signals can be arbitrarily switched and inputted as a

5 whole tb all the mounted memories 1 so that the
functions, as constructed to include the reading mode
and the refresh cycle as shown in Fig. 4, can be
switched and arbitrarily set.

With reference to Figs. 6 and 7, here will be

10 specifically described the mémory module which is
actually provided with the aforementioned function
switching means KK1 and KKZ for switching the
functions.

First of all, the memory module is conétructed by

15 mounting the TCP type memories 1 (as shown in Fig. 2)
or a surface mounting package to make a predetermined
memory structure. In this memory module, the module
wiring substrate 5 for mounting the memories 1 has a
front surface 5a and a back surface 5b, on which a

20, predetermined number of memories 1 ére mounted in the
lonéitudinal direction of the module wiring substrate
5. The memories 1, as mounted on the surfaces 5a and
Sb of the modﬁle wiring substrate 5, are stacked in
two stages to make a stacked structure.

25 On the surfaces 5a and 5b of the module wiring
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circuit wired on the dedicated printed-wiring substrate and adapted to be
swtched to a predeterm ned function by nounting the sem conductor 5

- device so that a predeterm ned function switching signal is inputted to the
function switching external termnals. According to the present invention,
a process for manufacturing a menory nodul e conprises the step of 10
preparing a sem conductor device for selecting a predetermned word
structure on the basis of a word structure switching signal, as inputted to
word structure switching external termnals, and a

substrate S, moreover, there are formed the lands
which are so electrically connected with predetermined
destinations that the memories 1 and the various chip
parts necessary for the memory module may be mounted.
5 In the vicinity of the corner portion of one
longer side of the back surface 5b of the module
wiring substrate 5, on the other hand, thege are
provided: a land (or a first node) L1 for mounting a
later-described conducting chip for switching the
10 state of the function switching signal to the function’
switching pin FPO (as shown in Fig. 2), as disposed in
the memory 1, a land (or a second node) L2, a land (or
a third node) L3, a land (or a first node) L4 for
‘mounting a conducting chip for switching the state of
15 the function switching signal to the function
switching pin FPl1 (as shown in Fig. 2), a land (or a
second node) L5, and a land (or a third node) L6.
At the other longer side of the surfaces 5Sa and
5b of the moﬁule wiring substrate 5, moreover, there
20 are provided a predetermined number of module I/O.
terﬁinals MT which are arranged iﬁ the longitudinal
direction of the module Qiring substrate 5.
On the surfaces 5a and 5b of the module wiring
‘substrate 5, moreover, there are formed the wiring

25 patterns, by which the individual lands and module I/0
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plurality of kinds of dedicated printed-wiring 15 substrates
corresponding to a plurality of word structures, and sel ecting one of the
dedi cated printed-wiring substrates, as corresponding to a demanded word
structure of the sem conductor device, fromthe plurality f kinds of
dedi cated printed-wiring 20 substrates; and the step of nounting the
sem conduct or device on the selected one of the dedicated printed- wring
substrates. According to the present invention, noreover, a process for
manuf acturing a nenory nodul e conprises 25 the step of preparing a
sem conduct or device for
terminals MT are individually electrically connected
with the predetermined connection destinations.
The land L1 is electrically connected by a
predetermined wiring pattern with the land, at which
5 are overlapped the function switching pins FPO of all
the mounted memories 1, and the land L2 is
electrically connected through the wiring pattern with
the supply voltage Vcc whereas the land L3 is
electrically connected through the wiring pattern with
10 the ground potential Vss.
The later-described conducting chip is mounted or
not between the land Ll and the land L2 or between the
land L1 and the land L3 so that it may be inputted as
the function switching signal to the memory 1 to
15 effect the function switching operations selectively
all at once.
The function switching means KK1 is constructed
to include those lands Ll to L3 and the conducting
chips.
20 The land L4 of the module wiring substrate 5 is
electrically connected by a predetermined wiring
pattern with the land, at which are overlapped the
function switching pins FP1 of all the memories 1 to

be mounted, and the land L5 is electrically connected

25 with the supply wvoltage Vcc through the wiring pattern
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~+10- swtching a word structure on the basis of a word structure sw tching
signal, as inputted to word structure sw tching external termnals, and for
selecting a function on the basis of a function 5 switching signal, as

i nputted to function switching external termnals, function swtching neans
for selecting an arbitrary function switching signal, as inputted to the
function switching .external termnals,

whereas the land L6 is electrically connected with the
ground potential Vss through the wiring pattern.
‘The later-described conducting chip is mounted or
not between the land L4 and the land L5 or between the
5 land L4 and the land L6 so that it may be inputted as
the function switching signal to the memory 1 to
effect the function switching operations sglectively
all at once.
The function switching means KK2 is constructed
10 to include those lands L4 to.LG and the conducting
chips.
| The lands L1 to L3 and L4 to Lé of the module
wiring substrate 5 for mounting the conducting chips
are formed in the vicinity of the corner portion of
15 one longer side, where the module I/0 terminals MT are
not disposed, so that the conducfing chips can be
easily mounted/demounted even for the memory module MM
which is sealed by the metal case..
By moﬁnfing the memories 1 and the chip parts in
20 the module wiring substrate 5, as shown in Fig. 7,
moréover, there is constructed the memory module MM
called 8-byte DIMM (dual inline memory module).
Here in Fig. 7, the memories 1 are switched such
that the word structure is set in advance to 4 M x 4

25 bits and such that the switching of the fﬁnctions is

U
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with or without conducting neans provided, and a 10 plurality of kinds of
dedi cated printed-wiring substrates corresponding to a plurality of word
structures, and selecting one of the dedicated printed-w ring substrates,
as corresponding to a demanded word structure of the sem conductor device,
15 fromthe plurality of kinds of dedicated printed- wiring substrates;
the step of nmounting the sem conductor device on the selected one of the
dedi cated printed-wi ring substrates; and the step of switching an arbitrary
function selectively, with or 20 w thout the conducting nmeans provided.

so selected by the function switching signal iﬁputted

to the function switching pins FPO and FPl as to set -
the refresh cycle to 2 K cycle and the reading mode to

FAST PAGE.

5 '~ When the refresh'cycle is set to 2 K cycle énd
the reading mode is set to FAST PAGE, as described
above, it is found from Fig. 4 that the fuqction
switching signal to be inputted to the function
swiﬁching pin FPO may be non-connected whereés the

10 function switching signal to-be inputted to the
function switching pin FP1 may be selected to the
supplf voltage Vcc.

As a result, the function switching pin FPO is
open so that the conducting chips or the chip parts

15 éuch as jumpers or resiétors are not mounted on the
lands L1 to L3 to bring the function switching pins
FPO of éll the memories 1, as mounted on the module
wiring substrate 5, altogether into open state.

Sincé the'supply voltage Vcc is inputted to the

20 function switching pin FP1l, on the other hand, a
conaucting.chip (or conducting means) JC or a chip
part such as a jumper or resistor is mounted between
the land L4 and the land L5, as connected with the
supply voltage Vcc, éo that the supply voltage Vcc is

25 inputted to the function switching pins FPl of all the
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According to the present invention, noreover, a process for manufacturing a
menory.- nodul e conprises the step of preparing a sem conductor device for
selecting a predeterm ned word structure on the basis 25 of a word
structure switching signal, as inputted to word structure sw tching
external termnals, and for switching a predeterm ned function on the basis
of a function switching signal,- as inputted to function sw tching external

term nal s,

10

15

20

25

and a plurality of Kkinds

memories 1, as'mounted on the module wiring substrate
5.

Thus, when the supply voltage Vcc is to be fed to
the function switching pins FPl1 of all the memories 1
(as shown in Fig. 2), as shown in Fig. 8, it is
sufficient to mount the.conducting chip JC between the
land 14 and the land L5 of the module wiring substrate
5 (as shown in Fig. 6). .

Here, the connection state in this memory module
MM is shown in a block diagr;m of Fig. 9. As shown in
Fig. 9, the function switching signals to be inputted
to the function switching pinsg FPl and FPO of all the
memories 1 are selectively switched altogether by the
function switching means KK1 and KK2.

Next, there is shown in Fig. 10 a mounting
example of the case in which the memory module MM is
made of the SODIMM {small outlet dual inline memory
module).

In thié case, too, a predetermined nuﬁber of TCP
type memories 1 are mounted individually on the
surfaces 5a and 5b of the module wiring substrate 5 to
construct the predetermihed memory structure so that
the memories 1 make the stacked structure in which
they are mounted in two stages.

In the vicinity of the corner portion of one
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5 of dedicated printed-wiring substrates corresponding to the sw tching
operations of a plurality of word structures and a plurality of functions,
and sel ecting one of the dedicated printed-wiring substrates, as :
corresponding to a demanded word structure of the 10 sem conduct or device
and the sw tching operation of the function, fromthe plurality of kinds of
dedi cated printed-wiring substrates; and the step of nounting the

semi conduct or device on the sel ected one of the dedicated printed-wring
substrates. 15 As descri bed above, it is possible to inprove the
efficiency in the product devel opment of the

longer side of the front surface Sa of the module
wiring substrate 5, on the other hand, as in the
aforementioned 8-byte DIMM memory module, there are
disposed the lands L1, L3, L4 and L5 for mounting the

) later-described conducting chips for switching the
states of the function switching signals to the
function switching pins FPO and FP1l, as mounted in the
memory 1.

Moreover, the land Ll is electrically connected

10 by a predetermined wiring paétefn with the land in
which are overlapped the function switching pins FPO
of all the mounted memories 1, and the land L3 is
electrically connected through the wiring pattern with
the ground potential Vss.

15 On the other hand, the land L4 is electrically
connected by a predeterﬁined pattern with the land in
which are overlapped the function switching pins FP1l
of all the mounted memories 1, and the land LS is
electrically.connected through a wiring pattern with

20 the supply voltage Vcc.

Moreover, .the conducting chip is mounted or not
between the land L1 and fhe land L3 or between the
land L4 and the land L5 so that the function switching
signal is inputted to the memory 1 to effect the

25 function switching operations selectively altogether.
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sem conductor device and to facilitate the product nmanagenent thereby to
reduce the cost. 20 BRI EF DESCRI PTION'OF THE DRAWNGS Fig. 1 is an
expl anat ory di agram showi ng a construction of an essential portion of a
menory according to Mode 1 of Enbodi nent of the present invention; 25
Fig. 2 is a pin arrangenent diagram of the nenory -12-

Moreover, the lands L1 and L3 or the lands L4 and
L5 of the module wiring substrate 5 for mounting the
conducting chips or the chip parts such as the jumpers
or resistors are formed in the vicinity of the corner

5 portion of one longer side, where the module I/0

terminals MT are not disposed, as shown in Fig. 10,
and the conducting chips can be easily
mounted/demounted even from the memory module which is
sealed by the metal case.

10 On the other hand, the Aodule wiring substrate 5
to be used in the memory module made of the SODIMM is
formed according to the standards, as shown in Figs.
11A, 11B, 11C, 11D and 1l1E.

Moreover, the connection state in the memory

15 module MM is shown in a block diagram in Fig. 12.

As shown in Fig. 12, the function switching
signals to be inputted to the function switching pins
FP1l of all the memories 1 are selectively switched
altogether té either the supply voltage Vcc or the

20 non-connection by the -function switching means KK1,
and-the function switching signals to be inputted to
the function switching pins FPO of all the memories 1
are selectively switched altogether to the ground
potential Vss or no connection by the function

25 switching means KKZ.
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according to Mbde 1 of Enbodi ment of the present invention; Fig. 3 is an
expl anat ory di agram showi ng i nternal connections of the nenory according to
Mode 1 of 5 Enbodi ment of the present invention; Fig. 4 is an expl anatory
tabl e showi ng the node swi tching operations of the nenory according to Mdde
1 of Enbodi nent of the present invention; Fig. 5 is a connection diagram of
one enbodinent 10 . of a nenory nodule, in which are nounted the nenories
according to the present invention; Fig. 6 is a wiring diagram show ng a
nmodul e
As a result, when the input of the function
SWitéhing pin FPO is open (as indicated by 'OFF' in
Fig. 12), the reading mode is the FAST PAGE. When the
input of the function switching pin FPO is at the
5 ground potential Vss (as indicated by 'ON’' in Fig.
12), the reading mode . is the EDO mode.
On the other hand, when the input of Ehe function
switching pin FPl is open, the refresh cycle is 4 K
cycle. When the input of the functioh switching pin
10 FPl is at the supply voltage‘Vcc (as indicated by 'ON'.
in Fig. 12), the.refresh cycle is 2 K cycle.
With the reading mode being thé EDO and the
refresh cycle being 4 K cycle, for example, the input
of the function switching pin FPO is at the ground
15 potential Vss, and the input of the function switching
pin FPl may be open. As shown in Fig. 10, therefore,
the conducting chip JC may be mounted between the land
Ll and the land L3 but may be omitted between the
lands L4 and.LS.
20 Here, the function switching signal is
seléctively switched to either the supply voltage Vcc
or no connection, or the ground potential Vss or no
connection by the function switching means KK1 and

KK2. However, these function switching means KK1 and

25 KK2 are made to select the supply voltage Vcc, the
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Wi ring substrate in which is nmounted the nenory according to Mode 1 of
Enbodi-nent of the present 15 I nvention; Fig. 7.is a nounting diagram of
the nodule wiring substrate in which is nounted the nenory according to
Mode 1 of Enbodi nent of the present invention; Fig. 8 is an explanatory

di agram show ng a 20 nmount i ng exanple of a junper for switching the
functions of the nenory according to Mbde 1 of Enbodi nent of the present
invention; Fig. 9 is a block diagram showi ng the nenory nodul e according to
Mode 1 of Enbodi nent of the

ground potential Vss or no connection so that those
function switching signals can be combined to switch
the functions in the memory 1.
As a result, the following effects can be
5_ achieved according the present Mode 1 of Embodiment.
(1) The functions of all the mounted mémories 1l can
be switched and set altogether by the function
switching means KK1 and KK2Z so that the functions of
the memory module MM can be easily switched for a
10 short time period. -
(2) The assembly specifications of the memory module
MM can be made common to improve the developing
efficiéncy of.products and facilitate the pfoduCt
management. |
15 (3) By proﬁiding the function switching means KK1 and
KK2 at the corner portion or in its wvicinity of the
module wiring substrate 5, the functions of the
memories 1 even in the memory module, as completed as
é product, cén be easily switched for a short time
20 period to improve the degree of freedom for the
pro&uctivity drastically.
Fig. 13 is a pin arfangement diaéram of a memory
according to Mode 2 of Embodiment of the present
invention, and Figs. 14, 15 and 16 are explanatory

25 diagrams showing the memory module in which are
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25 present invention; -13 - Fig. 10 is a nounting di agram show ng the
nodul e nounting substrate in which is nmounted a nenory according to anot her
node of enbodi ment of the present invention; 5 Figs. 11A to 11E are
standards di agrans of the nodule wring substrat e accordlng to anot her node
of enbodi ment of the present invention;

mounted the memories according to the present
inventioh; ' ' : -
In the present Mode 2 of Embodiment, a memory la
is made of a TCP.type DRAM semiconductor.device or a
5 kind of surface mounting package. As shown in Fig.
13, the memory la is constructed to include a total
number 36 of pins. Of these, the 2nd and 35th pins,
as connected with the function switching bonding pads
BPl1 and BPO, are provided'with outer leads as the
10 function switching pins FP1 énd FPO so that an
arbitrary function is switched depending upon the
state of the function switching signal inputted.
On the other hand, the memory la is equipped as
word structure switching pins (or word structure
15 switching external terﬁinals) FP3 and FP2 with the
outer leads of the 17th and 20th pins, as connected
with the bonding pads BP3 and BP2 for switching the
word structure, so that an arbitrary word structure is
switched depénding upon the state of the word
20 structure switching signal to be inputted to the pins
'FP3 and FP2.
Moreover, there are p:ovided data input/output
pins IO0 to I07, a pin WE for designating whether the
_access is to read or write, address input pins A0 to

25 All, pins RAS and CAS for row and column selécting
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Fig. 12 is a block diagram show ng the menory nodul e according to anot her
node of enbodi nent of the 10 present invention; Fig. 13 is a pin
arrangenent di agram of a nenory according to Mode 2 of Enbodi ment of the
present invention; Fig. 14 is a connection diagram of another 15

enbodi nrent of the menory nodule in which are nounted nmenories according to
the present invention; Fig. 15 is a connection di agram of anot her

enbodi ment of the menory nodule in which are nounted nenories according to
the present invention;

signals, a pin OE for a signal to control the states.
of a data output signal and a data input/output signal
‘at a reading time, a pin Vcc for the supply voltage
vce, and a pin Vss for a ground potential or the
5 reference potential.
The internal connection structure in the memory
la is specifically described below. |
First of all, as shown in Fig. 4, for example,
the memory la can arbitrarily switch the functions to
10 switch the refresh cycle or ;he cyclé of the
refreshing operation and the reading mode of FAST PAGE
and EDO, on the basis of the function switching
signals to be inputted to the function switching pins
FP1 apd FPO, and can switch three kinds of word
15 structures of 4 M x 1 bit, 1 M x 4 bits and 512 K x 8
bits on the basis of the word structure switching
signals to be inpﬁtted to the word structure switching
pins FP3 and FP2.
The funétions of the memory la are switched by
20 inputting the signals, as selected from the function
switching signals such as the supply voltage Vcc, the
ground potential Vss or ﬁo connection to the pins FP1l
and FPO for switching the functions of the 2nd and
35th pins, as shown in Fig. 13, and by combining those

25 signals, as shown in Fig. 4. -
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20 Fig. 16 is a connection diagram of another enbodi nent of the
menory nodule in which are nounted nmenories according to the present
invention; Fig. 17 is a pin arrangenent di agram showi ng a nenory accordi ng
to anot her node of enbodi ment of the 25 present invention; and -14-
Fig. 18 is an explanatory di agram showi ng the internal connections of a
menory accordi ng to anot her

The word structure of the memory la is likewise
switched by inputting the signals, as selected from
the word structure switching signals such as the
supply voltage Vcc, the ground potential Vss or no

5 connection, to the word structure switching pins FP3
and FP2 of the 17th and 20th pins for switching the
word structure, and by combining those sigqals, as
shown in Fig. 4. | _

With reference to Figs. 14, 15, 16 and 17, here

10 will be described the method-of switching the
functions and fhe word structure of the memory'la. Oon
the other hand, Figs. 14, 15, 16 and 17 show not the
actual mounting structure but schematically the
connection state of the memories la in the memory

15 module. |

First of all, as shown in Fig. 14, the substrate
to be used for mounting the mémories la is exemplified
by a dedicated module wiring substrate (or a dedicated
printed—wiriﬁg substrate) 6 which is wired in advance

20 to correspond to a predetermined word structure.

“ On the module wiring substrate 6, on the othef
hand, there are mounted fhe memories la which are
eqﬁipped with the function switching pins FP1 and FPO
and thé word structure switching pins FP3 and FP2.

25 On the module wiring substrate 6, moreover, there
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fmode of enbodi ment of the present invention. 5 DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS I n the present Mode 1 of Enbodi nent, a nenory 1, as made of a
TCP (tape carrier package) type DRAM sem conductor device or a kind of
surface nount package, has the bondi ng pads BP or el ectrodes which 10 are
arranged at the central portion of a sem conductor chip 2. On the other
hand, the nmenory 1 is given such a structure that the aforenentioned

sem conductor chip 2 is nounted on the tape carriers which are prepared by
15 fornming the wiring lines 4 of copper foil as |eads '

is wired a wiring pattern (or a word structure setting
line) HPllfor inputting a predetermined word switching
signal of no connection, the supply voltage Vcc or the
gfdund potential Vss to the word structure switching

5 pins FP3 and FP2 of the memories la so that a
predetermined word structure may be set.

On the other hand, the module wiring gubstrate 6
is equipped with the function switching means KKl for
arbitrarily switching the function switching signal,

10 . as selected from no connectién, the supply voltage Vcc
or the ground potential Vss to be inputted to the
function switching pins FPO of the memories la, and
the function switching means KK2 for arbitrarily
switching the function switching signal, as likewise

15 selected from any of no connection; the supply voltage
Vce or the grouhd potential Vss to be inputted to'the
function switching pins FPl of the memories 1la.

Moreover,-The function switching pins FPO and FP1
of all the mémories la, as mounted on the module

20 wiring substrate 6, are so wired by the wiring pattern
HP fhat they may be connected with the function
switching means KK1 and RKZ, respectively.

As a result, the aforementioned function
switching signals can be arbitrarily switched by those

25 function switching means KK1 and KK2Z2 to switch and set
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irepeatedly over the upper face of a filmof polyimde. Mreover, the
bondi ng pads BP, as arranged on the sem conductor chip 2, are individually
el ectrically connected with inner |eads 4a, as forned in the tape 20
carriers, at the leading end portions of the wiring lines 4. Stil

noreover, the inner |eads 4a are extended to formouter |eads 4b to be
electrically connected with external connection el ectrodes such as | ands,
as formed on the |ater-described nodule wiring 25 substrat e.

arbitrarily the functions including of the reading
mods and the refresh cycles, as shown in Fig. 4. |

As a result, the functions of the memories la can
be arbitrarily switched and set by the function .

5 switching means KK1 and KK2 even before or after the
memories la are mounted.

Next, in order that an arbitrary word:structure
may be set on the dedicated module wiring substrate 6
mounting the memories 1'thereon, as shown in Fig. 15,

10 there are provided wofd stru;ture switching means WK1
and WK2 for switching any of no connection, the supply
voltage'Vcc or the ground potential Vss arbitrarily as
the ﬁord structure switching signal to the word |
structure switching pins FP3 and FP2 of the memories

15 la.

On the module wiring substrate 6, on the other
hand, there are likewise provided the function
switching means KK1 and KK2 for switching the

'aforementionéd function switching signal'arbitrarily

20 to the function switching pins FPO and FP1l of the
membries la.

Moreover,-the function switching pins FPO and FPl
of all the memories la, as mounfed on the module
wiring substrate 6, are so wired by the wiring pattern

25 HP that they may be connected with the function
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‘On the other hand, the sem conductor chip 2 and the inner |eads 4a are
sealed with an epoxy resin, for exanple,-to forma package, and the

i ndi vi dual | eads, as protruding fromthe package, are bent generally in 5
a crank shape. Next, the nenory 1 is constructed to include twenty eight
pins-in total, as shown in Fig. 2. O these, the 2nd and 27th pins, as
connected with bondi ng pads BP1 and BPO for sw tching the functions, 10
have outer |eads acting as function switching pins (or function swtching
external term nals) FP1 and FPO

switching means KK1 and KK2, respectively, and the
word structure switching pins FP2 and FP3 of all the
memories la are so wired by the wiring pattern HP that
they may be connected with the.word structure

5 switching means WK1l and WK2, respectively.

As a result, the function switching signals are
arbitrarily switched by those function switching means
KK1 and Kk2Z to arbitrarily switch and set the
functions including the read;ng modes and the refresh

10 cycles, as shown in Fig. 4. ‘

The word structure switching signals are so
switched by the word structure switching means WK1l and
WK2 that the memories la may be switched and set to
the word structure corresponding to the module wiring

15. substrate 6.

As a result, the functions and the word
structures of the memories la éan be arbitrérily
switched and set by the function switching means KKI1

- and KK2 and £he word -structure switchiﬁg means WKl and
20 WK2 even before or after the memories la are mounted.

. Only the word sfructure switching means for
switching the word structures may be provided on the
module wiring substrate, and the functions may be
switched by wiring the wiring pattern, in which a

25 predetermined function switching signal is inputted to
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On the other hand, the menory 1 is equipped with bondi ng pads BP3 and BP2
for swwtching the word structure so that the word structure is arbitrarily
15 swi t ched dependi ng upon the states of signals to be inputted to the
bondi ng pads BP3 and BP2. In Fig. 2, noreover, there are provided data
I nput/output pins 100 to 133, a pin WE for designating whether the access
Is to read or wite, address input 20 pins AOto All, pins RAS and CAS
for row and col um selecting signals, a pin CE for a S|gnal to control the
‘states of a data output signal and a data input/ output signal at a reading
time, a pin Vcc for a

the function switching pins of the memories, as

mounted for the predetermined function to be switched =

and set, so that the functions may be arbitrarily set

by switching the word structures.

5 In this case, too, the dedicated module wiring
substrate, as corresponding to the word structures and
functions to be switched and set, is prepared to mount
the memories thereon.

Next, on the dedicated module wiring substrate 6
10 having the memories la mounted thereon, as shown in
Fig. 16, there are formed the wiring pattern HP1,
which is so wired that the preset word structure
switching signal may be inputted to the word structure
switching pins FP3 and FP2, and a wiring pattern (or a
15 function setting line) HP2 which is so wired that the
preset function switching signal may be inputted to
the function switching pins FPl and FPO.
The functions and the word structures of the
memories la are automatically switched and set by
20 selecting the dedicated module wiring substrate 6, for
which the predetermined function and word structure
are switched and set in advance, and by mounting the
memories la on the selected module wiring substrate 6.

The aforementioned function switching means KK1

25 is constructed to include conducting chips for
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supply voltage Vcc, and a pin Vss for a ground 25 potential (or earth

potential) or the reference -16- potential. Next, the internal
connection structure in the menory 1 will be specifically described with
reference to Fig. 3. 5 First of all, the nmenory 1 is shown to have

t he arrangement of only: the function sw tching bonding

selecting the state of the function switching signal
to the function switching piﬁ FPO (as shown in Fig.
13), as mounted on the memories la, and mounting lands
for mounting the conducting chips. |
5 These méounting lands include: function lands
electrically connected by a predetermined wiring
pattern with the lands, at which are overlapped the
function switching pin FPO; power lands electrically
connected through the wiring_pattern with the supply
10 voltage Vcc; and ground land; eleétfically_connected
through the wiring pattern with the ground potential
Vss.
Likewise, the aforementioned function switching
means KK2 is also constructed to include conducting
15 chips for switching the state of the function
switching signal to the function switching pin FPl (as
shown in Fig. 13),.as mounted on the memories la, and
mounting lands for mounting the conducting chips.
These mountihg lands include: function lands
20 electrlcally connected by a predetermlned wiring
pattern with the lands, at which are overlapped the
function switching pin FPl; power lands electrically
éonnected through the wiring pattern with the supply
voltage Vcc: and ground lands electrically connected

25 through the wiring pattern with the ground potential
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pads BP1 and BPO or the electrodes, as electrically connected with the
function switching pins FP1 and FPO of the 2nd and 27th pins, and the
bondi ng pads BP3 and 10 BP2 for switching the word structure, of the
bondi ng pads BP fornmed on the sem conductor chip 2; and the wiring lines 4
for the supply voltage Vcc of the 1st and 14th pins, and the wiring lines 4
for the ground potential of the 15th and 28th pins. 15 Here in the
menory 1, the function nmeans the readi ng node which is constructed to
i nclude a refresh cycle or the cycle for a refreshing operation, and FAST
PAGE and EDQO
Vss.
With or without the conducting chips provided
between the function lands and the power lands or
between the function lands and the ground lands, any
5 of the supply voltage Vcc, the ground potential Vss
and no connection may be arbitrarily selected and
inputted as the function switching signal to the
memories la to effect the function switching
operations selectively altogether.
10 - Next, the aforementioned word structure switching
means WK1l include conducting chips (or conducting
means) for switching the state of the function
switching signal to the word structure switching pins
FP2 (as shown in Fig. 13), as mounted on the memories
15 la, and mounting lands for mounting the conducting
chips thereon.
These mounting lands include: word lands (or
fourth nodes) electrically connected by a
predetermined wiring pattern with the lands, at which
20 are overlapped the word structure switching pins FP2;
power lands (or fifth nodes) electrically connected
through the wiring pattern with the supply voltage
Vcc; and ground lands (or sixth nodes) electrically

connected through the wiring pattern with the ground

25 potential Vss.
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As shown in Fig. 4, noreover, the nenory 1 can 20 switch the refresh
cycle, the readi ng nodes of FAST PAGE AND EDO, and three kinds of word
structures of 4 Mx 1 bit, 1 Mx 4 bits and 512 K x 8 bits. On the other
hand, these function switching operations in the nenory 1 are executed by
I nputting 25 t he supply voltage Vcc, the ground potential Vss or -17-
the function switching signal, as selected fromthe no

The word structure switching means WK2 is
constructed to include conducting chips for switéhing
the state of the fuﬁction switching signal to the word
structure switching pins FP3 (as shown in Fig. 13), as

5 mounted on the memories la, and mounting lands for
mounting the conducting chips thereon.

These mouﬁting lands include: word lands
electrically connected by a predetermined wiring
pattern with thellands, at which are overlapped the

10 word structure switching piné FP3; power lands
electrically connected throuéh the wiring pattern with
the supply voltage Vcc; and ground lands electrically
connected through the wiring pattern with the ground
potential Vss.

15 With or without the conducting chips provided
between the word lands and the power lands or between
the word lands and the.ground lands, any of the supply
voltage Vcc, the ground potential Vss and the non-
connection méy be arbitrarily selected and inputted as

20 the function switching signal to the memories la to
efféct the word switching operations selectively
altogether.

The mounting lands for mounting the
aforementioned conducting chips are arranged in the

25 vicinity of the corner portion of the module wiring
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tonnections, to the connection destinations of the function swtching
bondi ng pads BP1 and BPO, as arranged in the predeterm ned positions of the
5 sem conductor chip 2 shown in Fig. 3, that is, the pins FPO and FP1 for
switching the functions of the 2nd and 27th pins, and by conbining those
function switching signals in the aforenentioned manner, as shown in Fig.

4. 10 Mor eover, the connection destinations of the word structure
swi t chi ng bondi ng pads BP3 and BP2 are predeternmined by the wiring |ines
4a, as fornmed on the tape carriers. In the nenory 1 of the present Mde of

substrate 6 so that they can be easily mounted/
demounted eveh from the memory module which is
shielded by the metal case.

As a result, the following effects can be

5 achieved according the present Mode 2 of Embodiment.

(1) The functions and word structures of all the
mounted memories la can be switched altogegher by the
function switching means KK1 and KK2 and the word
structure switching means WK1 and WK2 so that the

10 functions of the memory moduie MM can be easily
switched for a short time period.

(2) Thanks to the_aforementioned effect (1), the
specifications of the film to be used for the memories
la can be made common to reduce the cost and improve

15 the produétivity.

(3) The assembly specifications of the memory module
MM cén be made common to improve the developing
efficiency of products and facilitate the product
management..

20 (4) By providing the function switching means KK1 and
KKZIand the word structure switching means WK1l and WK2
at the corner portion orrin its vicinity of the module
wiring substrate 6, the functions of the memories la
even in the memory module, as completed as a product,

25 can be easily switched for a short time period.
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Enbodi rent, as shown in Fig. 2, the bonding pads BP3 15 and BP2 have no
connection. In the word structure of the nenory 1, therefore, the bonding
pads BP3 and BP2 have no connection (as indicated by "OPEN in Fig. 4), as
shown in Fig. 4, so that the word structure of 4 Kx 4 bits is 20
automatically selected. On the other hand, if the function sw tching signal
to be inputted to the function switching pin FPOis OPEN (in Fig. 4) and if
the function switching signal to be inputted to the function swtching pin
25 FP1 is exenplified by the supply voltage Vcc, the

The present Mode 2 of Embodiment has been
described on the TCP type memorieé la. Despite of
this description, however, the memofy module may be
constructed by using either the memories having BGA

5 (ball grid array) structure such és the CSP (chip s;ze
package) type made of a package having an external
diameter substantially equal to that of the
semiconductor chip or the memoriés having the LOC
{lead on chip) structure of the SOJ (small outline

10 j-leaded Packagé) type. - |

In a CSP type memory 1lb, for example,
predetermined pins dare assigned as the function
switching pins FPl and FPO for switching the functions
and the wofd structure switching pins FP3 and FP? for

15 switching the word structures, as shown in Fig. 17.

On the module wiring substrate having those
memories lb mounted thereon, on the other hand, there
are also provided the function switching means and the
word structu?e switching means so that the functions

20 and the word structures can be arbitrarily switched by
inpﬁtting the function switching signals to the
function switching pins fPl and FPO and the word
structure switching signals to the word structure

sWitching pins FP3 and FP2.

25 . Next, in the S0OJ type mémory 1lc, for example, the
This SheetH Been Repl
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*18- nenory 1 is selected for the function in which the refresh cycle is 2
K and in which the reading node is FAST PAGE. Wth reference to Fig. 5,
here will "be described 5 a nmethod of - switching the function of the nmenory
1 and the word structure. Moreover, Fig. 5 does not explain the actual
mounting arrangenent but schematically shows the connectiron state of the
‘menory 1 in a nmenory

predetermined pins are assigned as the function
switching pins FP1l and FPO for switching the functions -
and the word structure switching pins FP3 and FP2 for
switching the word structures. These function
5 switching pins FP1l and FPO and word structure
switching pins FP3‘and FP2 are electrically connected
bonding wires W with the bonding pads, as qouﬁted on
the semiconductor chips 2, such as the predetermined
~ function switching pads BPl and BP0 and the word

10 structure switching pads BP3-and BP2, respectively.

On the module wiring substrate for mounting the
memories 1lc, on the other hand, there are also mounted
the function.switching means and.the word structure
switching means so that the functions and the .word

15 structures éan be arbifrarily switched by inputting
the function switching signals to the function
switching pins FPl and FP0 and the word structure
switching signals to the word structure switching pins
FP3 and FP2..

20 Although our invention has been specifically
desﬁribed on the basis of.its modes of embodiment, it
should not be limited to-the aforementioned modes of
embodiment but can naturally be modified in wvarious

manners without departing from the gist thereof.

.25 : In the foregoing Modes 1 and 2 of Embodiment, for
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fodule MM 10 First of all, in the nenory nodule MM of Fig. 5, a
nodul e wiring substrate (or printed-wiring substrate) 5 for nounting the
menory 1 is equipped with function switching nmeans KK1 for arbitrarily
switching the function switching signal to be inputted 15 to the function
switching pin FPO of the nenory 1, and function swtching neans KK2 for
arbitrarily switchi.ng the function swtching signal to be inputted to the

function switching pin FP1L of the nenory 1. Ch the other hand,

t he function

swi tching signal 20 is selected fromany. of the no connection, the supply

example, the function switching signals and the word

structure switching signals are fed altogether by the

function switching means and the word structure

switching means to all the memories that are mounted

5 on the memory module. Despite of this fact, however,

the function switching signals and the word structure

switching signals need not be fed altogether to all

the memories mounted on the memory module, but the

function switching means and the word structure

10 switching means may be provided for every two or three

memories.
In the foregoing Modes 1 and 2 of Embodiment,
the other hand, the connection destinations are

switched by selectively mounting/demounting the

on

15 conducting chips or the chip parts such as the jumpers

or resistors. However, the function switching signals

to be inputted to the function switching pins of the

memories and the word structure switching signals to

be inputted to the word structure switching pins may

20 be selected and switched to the module wiring

substrate by using the semiconductor device such as

the EEPROM (electrically erasable programmable read

only memory).

In this modification, the predetermined pins of

25 the EEPROM are electrically connected by a wiring
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vol tage Vcc and the ground potential Vss. Mreover, the function sw tching
pins FPO and FP1 of all the nenories 1, -as nounted on the nodule wring
substrate 5, are so wired by a wiring pattern HP that 25 they are
connected with the function sw tching neans -19- KK1 and KK2,
respectively. By these function switching neans KK1 and Kk2, noreover, the
af orenenti oned function sw tching

10

15

20

25

pattern with the function switching pins of the
individual memories which are mounted on the module
wiring substrate.

To the EEPROM, there is inputted in advance a
program for giving predetermined functions to the
individual memories so that the EEPROM switches the
functions and the word structures of the mgmories by
setting on the basis of the program the electric
levels of predetermined pins, as connected with the
function switching pins and ;he word structure
switching pins, to any of the supply voltage, thé
ground.voltage'or no connection.

In the foregoing Modes 1 and 2 of Embodiment,
moreover, whén the function switching pins and the
word structure switching pins are open, the conducting
chips, as connected with the function switching pins,
are not mounted. However, this non-connection state
may be effected by cutting the non—connected function

switching pins and word structure switching pins from

“the package end portions at the lead cutting step and

diéconnecting them from the lands for mounting the
memories.

In the foregoing Modes 1 and 2 of Embodiment,-on
the other hand, the operations to switch the functions

of the memories are effected by the reading modes
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Signals can be arbitrarily switched and inputted as a 5 whole to all the
mounted menories 1 so that the functions, as constructed to include the
readi ng node and the refresh cycle as shown in Fig. 4, can be switched and
arbitrarily set. Wth reference to Figs. 6 and 7, here will be 10
specifically described the menory nodul e which is actually provided with

t he af orenenti oned function switching neans KK1 and KK2 for switching the
functions. First of all, the menory nodule is constructed by 15 nount i ng
the TCP type nenories 1 (as shown in Fig. 2)

including the refresh cycles and the FAST PAGE and
EDO. However, the various switching operations such
as the DRAM operation modes or the synchronous DRAM
operation modes may be effected from the outside by

5 the function switching means.
Effects of the Invention

The effects to be obtained from the

representatives of the invention, as disclosed herein,
will be briefly described in the following.

10 (1) According to the present invention} the assembly
specifications of the memory module can be made common
to make it unnecessary to manage the semiconductor
device for the individual functions.

(2) In the present invention, on the other hand, the

15 functions of the semiconductor device can be
arbitrarily switched even after the ﬁemory module is
completed, so that the specifications of the printed-
wiring substrate can be unifiéd to cope with the
éhange in thé specifications flexibly.

20 (3) In the present invention, moreover, the functions
of the semiconductor device can be easily switched at
a low cost by selectively mounting/demounting the
conducting means such as the jumpers or resistors.

(4) In the present invention, moreowver, thanks to the

25 aforementioned effects (1) to (3), it is possible to

—_—
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or a surface nounting package to make a predetermned nenory structure. In
this nmenory nodule, the nodule wring substrate 5 for nounting the nenories
1 has a front surface 5a and a back surface 5b, on which a 20

predet erm ned nunber of menories 1 are nounted in the | ongitudinal
direction of the nodule wiring substrate 5. The nenories 1, as nounted on
the surfaces 5a and 5b of the nobdule wiring substrate 5, are stacked in two
stages to make a stacked structure. 25 On the surfaces 5a and 5b of
t he nmodule wiring

drastically improve the product developing efficiency

and the productivity of the semiconductor device and

to facilitate the product management.
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-20- substrate 5, noreover, there are forned the | ands which are so
electrically connected with predeterntned destinatinnq rhar the nPnDries 1
and the various chip parts necessary fo .
5 In the vicinity of the corner portlon 1“ ﬂl! jlll mt of the
back surface 5b of the nodule wring substrate t here
are provided: a land (or a.first node) L1 for nDuntlng a ater-descrlbed

conducting chip for switching the 10 state of the function sw tching
signal to the function

WE CLAIM:

1. A memory module comprising:
at least one semiconductor device including
5 function switching external terminals for selecting a
funﬁtion in dependence upon the state of a function
switching signal; and
a printed-wiring substrate with said
semiconductor device mounted thereon and inc;uding
10 function switching means for~selecting an arbitrary

function switching signal.to be inputted to said

function switching external terminals.

2. A memory module according to claim 1,
15 wherein said function switching means includes:
a first node formed on said printed—wiring
substrate and electrically ccﬁnected with the function
switching external terminal of said semiconductor
device, as mgunted on said printed-wiring substrate;
20 a second node formed on said printed-wiring
sub;trate and connected with a supply voltage; and
a third node formed.on said printed-wiring
substrate and connected with a reference voltage, and
wherein said function switchihg means is means

25 for switching the function switching signals

- 46 -
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'switching pin FPO (as shown in Fig. 2), as disposéed im the nmenory41; a | and
(or a second node) L2, a land (or a third node) L3

node) L4 for nounting a conducting chip for swtchi ﬂl"ﬂ@i‘g lﬂﬂ("fl'n the
function switching signal to the function swtching ass shown

.Fig. 2), aland (or a second node) L5, and a | and (or a third node) L6. At
the other | onger si.de of the surfaces 5a and 5b of the nodule wring
substrate 5, noreover, there 20 are provided a predeternm ned nunmber of
nmodule 1/O termnals MI which are arranged in the |ongitudinal direction of

the nodule wiring substrate 5.
altogether, as inputted to said function switching

external terminals, with or without conducting means -
provided between said first node and said second node

or between said first node and said third node. -

5
3. A memory module according to claim 1,
wherein said function switching means:is arranged
at or in the vicinity of a corner portion of said
pfinted-wiring substrate.
10 ‘
4. A memory module according to claim 1,
wherein the function of said semiconductor device -
to be switched by said function switching means
includes a reading mode.
15 |
3. A memory module according to claim 1,
wherein the function of said semiconductor device
to be switched by said function switching means
includes a éefresh cycle.
20 |
6. ” A memory module according to claim 1,
wherein the function of said semiconductor device
to be switched by said function switching means
includés a reading mode and a refresh cycle.
25 |
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are fornmed the wiring 25 patterns, by which the

nodule I/0O -21- termnals Ml are individually eIe @neeted
with the predeterm ned connection destinations. The Iand L1 is electrically
connected by a predetermned wiring pattern with the land, at which 5 are
over | apped the function switching pins FPO of al

On the surfaces 5a and 5b of the nmodule wiring substrate \W m t here
d

7. A memory module according to claim 1,
wherein said semiconductor device further
includes word structure switching external terminals
for selecting a word structure in dependence upon the
5 state of a word structure switching signal, and
wherein said printed-wiring substrate further
includes word structure setting lines for inputting a
preset word structure switching signal to said word
structure switching external terminals.
10 -
8. A memory module comprising:
at least one semiconductor device inclﬁding word
structure switching external terminals for selecting a
word structure in dependence upon the state of a word
15 structure switching signal; and
a dedicated printed-wiring substrate with said
semiconductor device mounted thereon and including
dedicated lines corresponding to the switched word
structure of.said semiconductor device.
20
9. | A memory module according to claim 8, further
comprising: word structufe switching means mounted on
said dedicated printed-wiring substrate for selecting
an arbitrary word structure switching signal to.be

25 inputted to said word structure switching external
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the nounted nenories 1, and the land L2 is electric
the wiring pattern with the supply voltage 'Vcc wherea
el ectrically connected through the wiring pattern wt

potential Vss. The | ater-described conducting chip is

h

it

between the land L1 and the land L2 or between the land L1 and the | and L3

so that it may be i-nputted as the function swtching

signal to the menory 1

to 15 effect the function sw tching operations selectively all at once.

The function switching nmeans KK1 is constructed

terminals.

10. A memorylmodule according to claim 9,

wherein said word structure switching means

5 includes word structure setting lines wired on said

dedicated printed-wiring substrate and adapted to be

switched to a predetermined word structure by mounting

said semiconductor device so that a predetermined woxrd

structure switching signal is inputted to said word

10 structure switching external terminals.

11. A memory module according to claim 9,

wherein said word structure switching means

includes:

15 a fourth node formed on said dedicated printed-

wiring substrate and electrically connected with the

word structure switching external terminal of said

semiconductor device, as mounted on said

printed-wiring substrate:

dedicated

20 a fifth node formed on.said dedicated printed-

wiring substrate and connected with a supply voltage:;

and

a sixth node formed on said dedicated printed-

wiring substrate and connected with a reference

25 voltage, and

- 49 -
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fo include those lands L1 to L3 and the conducti i ng ch
| and L4 of the nbdule wiring substrate 5 is electrlca UI Bﬂ qu”
predeternmined wiring pattern with the land, at which
function switching pins FP1 of all the menories 1 to be nDunte and t he

|l and .L5 is electrically connected 25 wth the supply voltage Vbc t hr ough
the wring pattern . -22- :

| wheréin said word structure switching means is
means for switching the word structure switching
signals altogether, as inpufted to Said word structure
switching external terminals, with or without
5 conducting means provided between said fourth node and
said firth node or between said fourth node and said

sixth node.

12. A memory module according to claim 8,

10 wherein saia semiconducéor device fﬁrther
includes function switching external terminals for
selecting a function in dependence upon the state of a
function switching signal, and

wherein said dedicated printed-wiring substrate

15 further includes function switching means for

selecting an arbitrary functibn switching signal to be

inputted to said function switching external

terminals.

20 13. A memory module according to claim 12,
' wherein said function switching means includes:
a first node formed'on said dedicated printed-
wiring substrate and electriéally éonnected with the
function switching external terminal of said

25 semiconductor device, as mounted on said dedicated
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Whereas the land L6 is electrically connected with the ground potential Vss
through the wiring pattern. The | ater-described congmu"mﬂ“““;ﬂmmnﬁunt ed
or not between the land L4 and the Iand L5 or betwe and
the land L6 so that it nmay be inputted as the functidn $witchf'ng® si'gnal to
the nenory 1 to effect the function switching operations selectively all at
once. The function .switching means KK2 is constructed 10 to include those
| ands L4 to L6 and the conducting chips. The lands L1 to L3 and L4 to L6 of
t he nodul e
printed-wiring substrate;
a second node formed on said dedicated printed-
wiring substrate and connected with a supply voltage:;
and
5 a third node formed on said dedicated printed-
wiring substrate and connected with a reference
voltage, and
wherein said function switching means is means
for switching the function switching signals
10 altogether, as inputted to said function switching
external terminals; with or withoﬁt conducting means

provided between said first node and said second node

or between said first node and said third node.

15 14. A memory module according to claim 12,
wherein the function of said semiconductor device
to be switched by said function switching means

includes a reading mode.

20 15. A memory module according to claim 12,
wherein the function of said semiconductor device
to be switched by said functlon switching means

1ncludes a refresh cycle.

25 16. A memory module according to claim 12,
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W ring substrate 5 for nounting the conducting chips are+ferned in the ___

vicinity of the corner portion of 15 one | onger side, nmodul e
I/Oternminals MI are not disposed, so that the conducti Elﬂw’li j’l ﬂlm
easi |y nmount ed/ denmounted even for the menory nodule WM .
the metal case. By nmounting the menories 1 and the chip parts in 20 the
nmodul e wiring substrate 5, as shown in Fig. 7, noreover, there is
constructed the nenory nodule MM called 8-byte DIMM (dual inline nenory
nodule). Here in Fig. 7, the nenories 1 are switched such that the word
structure is set in.advance to 4 Mx 4

wherein the function of said semiconductor device

to be switched by said function switching means

includes a reading mode and a refresh cycle.

5 17. A memory module according to claim 12,
wherein said function switching means includes
function setting lines wired on said dedicated
printed-wiring substrate and adapted to be switched to
a predetermined function by mounting said at leas one
10 semiconductor device so that-a predetermined function

switching signal is inputted to said function

switching external terminals.

18. A process for manufacturing a memory module,

15 comprising:

the step of preparing a semiconductor device for

switching a predetermined word structure on the basis
of a word structure switching signal, as inputted to
word structu;e switching external terminals, and a

20 plurality of kinds of dedicated.printed-wiring
subétrates corresponding to a plurality of word
§tructures, and selectiné one of said dedicated
printed-wiring substrates, as corresponding td a
demanded word structure of said semiconductor device,

25 from said plurality £ kinds of dedicated printed-
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25 bits and such that the switching of the functions is -23=_50

sel ected by the function sw tching signal inputted-yﬂmw |on
switching pins FPO and FP1 as to set the refresh cy W’ﬂ'gj? ﬂ’fmd t he
readi ng node to FAST PAGE. 5 Wien the refresh cyEl et

cycle and the reading node is set to FAST PAGE, as described above! it is
found fromFig. 4 that the function

wiring substrates; and
the step of mounting said semiconductor device on -
the selected one of said dedicated printed-wiring

substrates.

19. A prbcess for manufacturing a memory module,
comprising:
the step of preparing a semiconductor device for

selecting a word structure on the basis of a word

10 structure switching signal, ;s inputted to word
structure switching external terminals, and for
selecting a function on the basis of a function
switching signal, as inputted to function switching
external terminals, function switching means for

15 selecting an arbitrary function switching signal, as
inputted to said function switching gxtérnal terminals
by mounting conducting means or not, and a plurality
of kinds of dedicated printed-wiring substrates
correspondiné to a plurality of word structures, and

20 selecting one of said dedicated printed-wiring .
subﬁtfates, as corresponding to'a demanded_word
structure of said semicoﬁductbr device, from said

plurality of kinds of dedicated printed-wiring

substrates;
25 | the step of mounting said semiconductor device on
_ “\"\“‘\-\§~\\ |
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Switching signal to be inputted to the function swt

ching pin FPO may be

non- connected whereas the 10 function-sw tching si
the function switching pin FP1 may be selected to th
As a result, the function switching pin FPO is open
chips or the chip parts 15 such as junpers or resi
on the lands L1 to L3 to bring the function switchin
nmenories 1, as mounted on the nodul.e Wi ring substrat
open state. Since the supply voltage Vcc is inputted

gnal to be i1nputted to

EUHPSAMREIRERHL < -

stors dre™of nbunted
g pins FPO of all the
e 5 altogether into
to the

the selected one of said dedicated printed-wiring

substrates; and

the step of selecting an arbitrary

function

selectively, with or without said conducting means

5 provided.

20. A process for manufacturing a memory module,

comprising:

the step of preparing a semiconductor device for

10 selecting a predetermined word structure on the basis

of a word structure switching signal, as inputted to

word structure switching external terminals, and for

selecting a predetermined function on the basis of a

function switching signal, as inputted to function

15 switching external terminals, and a plurality of kinds

of dedicated printed-wiring substrates corresponding

to the switching operations of a plurality of word

structures and a plurality of functions,

and selecting

one of said dedicated printed-wiring substrates, as

20 corresponding to a demanded word structure of said

semiconductor device and the switching operation of

the function, from said plurality of kinds of

dedicated printed-wiring substrates; and

the step of mounting said semiconductor device on

25 the selected one of said dedicated printed-wiring
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20 function switching pin FP1, on the other hand, a conducting chip (or
conducting neans) JC or a chip part such as a junper or resistor is nounted
between the land L4 and the |land L5, as connected with the supply voltage
Vcc, so that the supply voltage Vcc is 25 i nputted to the function

©wiTing Sbbirate s o o he T mEmRTIes T Hlﬁlll’lﬂlﬂﬂﬂﬁlmlllre oae

substrates.

21. A memory module comprising:
a wiring substrate having arranged lines;
5 a semiconductor device; and
a function switching circuit,
wherein said semiconductor device inc%udes
function sﬁitching terminals for selecting an internal
function and mounted on said wiring substrate, and
10 ‘wherein said function s&itching circuit is
electrically connected with the function switching

terminals of said semiconductor device and is arranged

on said wiring substrate.

15 22. A memory module according to claim 21,
wherein said function switching circuit includes
a first electrode, a second electrode and a third
electrode,
whereiﬂ said first électrode is electrically
20 connected with said function switching terminal,
; wherein said second electfode is at a supply
voltage,
wherein said third electrode is at ground
potential, and

25 wherein the function of said semiconductor device
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Thus, when the supply voltage Vcc is to be fed to the “m d ﬁM'H“L'ng

pi ns FP1 of all tﬁe menories 1 5 (as shown in Fig. H ﬂwn slﬂ i g.
8, it is sufficient to nount the conducting chip JC betwe®en thd | and L4 and
the land L5 of the nodule wiring substrate 5 (as shown in Fig. 6). Here,
the connection state in this nmenory nodule 10 MMis shown in a block
diagramof Fig. 9. . As shown in Fig. 9, the function switching signals to
be inputted to the function switching pins FP1 and FPO of all the nenories
1 are selectively switched altogether by the function sw tching neans KK1
and KK2.

is switched by rendering said first electrode and said

second electrode, or said first electrode and said

third electrode conductive or inconductive.

5 23. A memory module according to claim 22, further
comprising: a conducting element for rendering the
first electrode and the second electrode, or the first
electrode and the third electrode of said function

switching circuit conductive.

-

10
24. A memory module according to claim 22,
wherein the function of said semiconductor device
to be switched by said function switching circuit
includes a reading mode.
15
25. A memory module.according to claim 22,
wherein the function of said semiconductor device
to be switched by said function switching circuit
includes a réfresh cycle.
20
_26.’ A memory module comprising:
a wiring substrate ﬁaving arranged lines;
a semiconductor dévice;
a functiqn switching circuit; and
25 word structure setting lines,
This Sheet Has Been Replaced 5. .
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15 Next, there is shown in Fig. 10 a ' exa
whi ch the nenory nodule MMis nade of the SODI MM (snal

| e of the case in
out | et dﬁal inline

menory nodule). In this case, too, a predetermmn g type
menories 1 are nounted individually on the surf, ’ mmm I,”Hr the nodul e

Wi ring substrate 5 to construct the predetern1ned nenﬁry
the nmenories 1 make. the stacked structure in which they
stages. 25 In the vicinity of the corner portion

stfucture so that
are nounted in two
of one

wherein said semiconductor device includes

function switching terminals for switching a

function and mounted on said wiring substrat

n internal

e, and

word structure switching terminals for selecting a

5 word structure, and

wherein said function switching circuit is

electrically connected with the function sw;
terminals of said semiconductor device and i

on said wiring substrate.

tching

S arranged

10
27. A memory module according to claim 26,
wherein said function switching circuit includes
a first electrode, a sécond electrode and a third
electrode,
15 wherein sajid first electrode is electrically

connected with said function switching terminal,

-wherein said second electrode is at a supply

voltage,

wherein said third electrode is at ground

20 potential, and

wherein the function of said semiconductor device

is switched by rendering said first electrode and said

second electrode, or said first electrode and said

third electrode conductive or inconductive. -
25
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:25- longer side of the front surface 5a of the nbdule wiring substrate 5,
on the other hand, as in the aforenentioned 8-byL__IlﬁmA4nHHﬂﬁfﬂnﬁnﬂeL
there are disposed the lands L1, L3, L4 and L5 for nDuntl
m\i\i nction
mDunted in

| at er - descri bed conducting chips for switching th
swi tching signals to the function swi t chi ng pins
the nenory 1. Moreover, the land L1 is electrlcally connected

28. A memory module according to claim 27, further
comprising: a conducting element for rendering the
first electrode and the second electrode, or the first
electrode and the third electrode of said function

5 switching circuit conductive.

29. A memory module according to claim 27,,
wherein the function of said semiconductor device
to be switched by said function switching circuit

10 includes a reading mode.

" 30. A memory module according to claim 27,
wherein the function of said semiconductor device
to be switched by said function switching circuit

15 includes a refresh cycle.

31. A memory module comprising:

. a wiring substrate having interconnections;

a semieonductor device;
20 a function switching circuit; and

| word étructure switching lines,

' wherein said semiconductor device includes
function switching terminals for selecting an internal
function and mounted on said wiring substrate, and

25 word structure switching terminals for selecting a

\\

This Sheet .

N




10 by a predetermined wiring pattern with the land in which are
over | apped the function switching pins FPO of aIL_LDQ_HQHHLEQ_H?QS;%GS.1,
and the land L3 is electrically connected through the wiring pa W th
t he ground: potential Vss. 15 On t he ot her, mm“mmu'"mmn
electrically connected by a predetern ned pattern whi ch
are overl apped the function sw tching pins FP1 of al | “the rourt ed nenori es
1, and the land L5 is electrically connected through a wiring pattern with

20 the supply voltage Vcc. Moreover, the conducting chip is nounted or
not

word structure,
wherein said function switching circuit is -
connected with the function switching terminals of
said semiconductor device and is arranged on said
5 ~wiring substrate, and
wherein said word structure switching circuit is
electrically connected with said word struqture

switching. terminals and arranged on said wiring

substrate. )
10 -
32. A memory module according to claim.31,
wherein said function switching circuit includes
a first electrode, a second electrode and a third
electrode,
15 wherein said first electrode is electrically

connected with said function switching terminal,

wherein said second electrode is at a supply
-voitage, _

whereiﬁ said third electrode is at ground

20 potential, and
| wherein the function of said semiconductor device

is switched by making on.bréaking'the connection
between said first electrode and said secohd electrode
or said third electrode.

25
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between the land L1 and the land L3 or between the land L4 and the | and L5
so that the function switching signal i$ inputted to the nenory 1 to effect

t he 25 function switching operations seIectlvely—é444ggﬁim¥—-———A26
Moreover, the lands L1 and L3 or the |lands L4 and L ring
substrate 5 for mounting the conducting chips or tda' mw ﬂﬁl E\“FM as the
junmpers or resistors are formed in the vicinity of

33. A memory module according to claim 32,
wherein said word structure switching circuit
includes a fourth electrode, a fifth electrode and a
sixth eleétrode,
5 | wherein said fourth electrode is electrically
connected with said word structure switching terminal,
wherein said fifth electrode is at a supply
voltage,
wherein said sixth electrode is at ground
10 potential, and )
wherein the word structure of said semiconductor
device is switched by making or breaking the
connection.between said fourth electrode and said
fifth electrode or said sixth electrode.
15
34. A memory module according to claim 33,

- wherein the function of said semiconductoxr device
to be sw1tched by said functlon switching circuit
lncludes a readlng mode.

20
35.. A memory module according to claim 33,
wherein the functioﬁ of said semiconductor device
'to be switched by said function switching circuit
includes a refresh dycle.
25 _
____‘____,___.,———‘———'_’-.
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5 portlon of one longer side, where the nmodul e |/ O-ternifrats NI are not

di spos

ed,

as shown in Fig. 10, and the conducting chi

nount ed/ dem)unt ed even fromthe nenory nodul e which lamgg\ m m\\lm\mﬁ al
On the other hand, the nodul e mﬁring rater5 % o0 *he used

in the nmenory nodul e nade of the SCDIMMis fornmed according to the
st andar ds,

connection state in the nenory 15 nodule MMis shown in a block d

case.

in Fig.

10

10

15

20

25

as shown.in Figs. 11A, 11B, 11C, 11D and 11E. Moreover,

12. As shown in Fig. 12, the function swtching

36. A memory module according to claim 33, wherein
the electrical connection between.the first electrode
and the second electrode or the third electrode of
said function switching circuit is méde through ‘a

conducting element.

37. A memory module according to claim 36, wherein

the electrical connection between the fourth electrode

and the fifth electrode or the sixth electrode of said

word structure switching circuit is made through a

conducting element.

38. A memory module comprising:
a wiring substréte having interconnections;
a semiconductor device; .
a function setting circuit; and
a word structure setting circuit,
wherein said semiconductor device includes
function swikching terminals for selecting a function
anq mounted on said wiring substrate, and word
stfucture switching terminals for selecting a word
structure, |
:wherein said function setting circuit is
connected with the function sWitching terminals of

said semiconductor device and is arranged on said

—_—
———
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Signals to be inputted to the function switching pins FP1 of all the
menories 1 are selectively switched altogether to either the supply voltage
Vcc or the 20 non- connection by the function SMﬂfEﬁTﬁg‘ﬁE&ﬁS~KKlF~§Dd t he

function switching signals to be inputted to the fu pi ns
FPO of all the nenories 1 are selectively swtched 2 uﬂ Mﬂml ground
potential Vss or no. connection by the function 25°' <gwtc .

wiring substrate, and

wherein said word structure setting circuit is
electrically connected with said word structure
switching terminals and arranged on said wiring

5 substrate.

-

et Has Been Re; laced

\\Il\l\\ I




(as
t he
Vss
t he
t he

pin

12),

..

127- As a result,

when the input of the function switching pin FPO is open

indicated by '"OFF' in Fig. 12), the reading node is the FAST PAGE. Wen
i nput of the function switching pin FPO is at-the 5 ground potenti al
(as indicated by "ON in Fig. 12), the reading node is the EDO node.

ot her

hand, when the input of the function switching pin FP1 is open,

refresh cycle i.s 4 K cycle. Wen the input of the function swi t ching
10 FP1 is at the supply voltage Vcc (as indicated by "ON in Fig.
the refresh cycle is 2 K cycle.

10

ABSTRACT OF THE DISCLOSURE

A memory module MM, in which a module wiring

'substrate 5 is equipped with function switching means

KK1 and KK2 for arbitrarily switching function
switching signals to be_inputted to functioﬁ switching
pins FPO and FPl of memories 1. By these function .
switching means KK1 and KK2, moreover,'the_function
switching signals are arbitrarily switched.from any of

no connection, a supply voltage Vcc and a ground

"potential Vss. These signalé are inputted altogether

to all the mounted memories 1 to switch and
arbitrarily set functions including reading modes and

refresh cycles.
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Wth the reading node being the EDO and the refresh cycle being 4 K cycle,
for exanple, the input of the function swtching pin FPOis at the ground
15 potential Vss, and the input of the function. swtching pin FP1 nay be
open. As shown in Fig. 10, “therefore,. the conduct'ing chip JC may be nounted
between the land L1 and the |land L3 hut y be onmtted between the | ands L4
and L5. 20 Here, the funct|0n1y®1gih|ng signal -is selectively
switched to either the supply voltage Vcc or no connection, or the ground
potential Vss or no connection by the function sw tching nmeans KK1 and

FIG. 1
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KK2. However, these function switching neans KK1 and 25 KK2 are nmade to
sel ect the supply voltage Vcc, the -28- ground potential Vss or no
connection so that those function switching signals can be combined to
switch the functions in the menory 1. As a'result, .the followng effects
can be 5 achieved according the prgqu%ENbde 1 of Enbodinment. (1) The
functions of all the nounted nenories’1 n :

FIG. 2
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IfO1 3 - — 1/02
WE O - 1 CAS
RAS —1 OE
T 1
/\/
All [ o —1 A9
A10 —b—7 z 11 A8
A0 O— & ——A7
M oo— B s
4
A2 O— ¢ —1 A5
A3 r:—J 3| A4 _Bp3
BP2__ | 18 —
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be switched and set altogether by the function switching neans KK1 and KK2
so that the functions of the nenory nodule MM can be easily switched for a
10 short . tinme period. (2) The assenbly specifications of the nenory
nodul e MM can be nmade common to inprove the devel oping efficiency of
products and facilitate the product ggnqunent. 15 (3) By providing the
function switching neans KK1 and KK2%at "t°he corner portion or -inits
vicinity of the nodule wiring substrate 5, the functions of the nenories 1
even in the nenory nodul e, as conpl eted as :

FiG. 3
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invention. In the present Mbde 2 of Enbodinent, a nenory la is nmade of a
TCP type DRAM sem conductor device or a 5 kind of surface nounting package.
As shown in Fig. 13, the nmenory la is constructed to include a total nunber
36 of pins. O these, the 2nd and 35th pins, as connected with the function
swi t chi ng bondi ng pads BP1 and BPO, g{e_lgaovi ded with outer |leads as the 10
function sw tching pins FP1 and FPO tWat an arbitrary function is

swi t ched dependi ng upon the state of the function sw tching signal

i nputted. On the other hand, the nenory la is equi pped as

—» \/cC

~ O——» Vss

~ O——» \ss

& | |0 -
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5
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N
TRl =S N
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word structure switching pins (or word structure 15 swi t chi ng external
termnals) FP3 and FP2 with the outer |eads of the 17th and 20th pins, as
connected with the bonding pads BP3 and BP2 for sw tching the word
structure, so that an arbitrary word structure is swtched dependi ng upon
the state of the word 20 structuregﬁyHgghing signal to be inputted to the
pi ns FP3 and FP2. Moreover, there ar rovi ded data input/output pins | Q0
to 107, a pin WV for designating whether the access is to read or wite,
address input pins AOto 25 Al'l, pins RAS and CAS for row and col um

sel ecting

BRI

]
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yﬂlllllll
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-30- signals, a pin CE for a signal to control the states of a data output
signal and a data input/output signal at a reading tine, a pin Vcc for the
supply voltage Vcc, and a pin Vss for a ground potential or the 5
reference potential. The internal connection structure in the menory la is
specifically described bel ow. First o,f/alld as shown in Fig. 4, for .

exanpl e,
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a

the nenory la can arbitrarily switch the functions to 10 switch the
refresh cycle or the cycle of the refreshing operation and the readi ng node
of FAST PAGE and EDO, on the basis of the function switching signals to be
inputted to the function switching pins FP1 and FPO, and can switch three
ki nds of word 15 structures of 4 Mx 1 bit, 1 Mx 4 bits and 512 K x 8
bits on the basis of the word struct8r&19witching signals to be inputted to
the word structure switching pins FP3 and FP2. The functions of the nenory

| a are switched by 20 inputting the signals, as selected fromthe
function

FIG. 8
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Y

swi tching signals such as the supply voltage Vcc, the ground potential Vss
or no connection to the pins FP1 and FPO for switching the functions of the
2nd and 35th pins, as shown in Fig. 13, and by conbining those 25

signals, as shown in Fig. 4. -31- The word structure of the nenory la is

| i kew se switched by inputting the signals,
structure switching signals such as QjelQ

FIG. 9
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supply voltage Vcc, the ground potential Vss or no 5 connection, to the
word structure switching pins FP3 and FP2 of the 17th and 20th pins for
swi tching the word structure, and by conbi ning those signals, as shown in
. Fig. 4. Wth reference to Figs. 14, 15, 16 and 17, here 10 wll be
descri bed the nethod of switching the functions and the word structure of
the nenory la. On the other hand, Fit§/19, 15, 16 and 17 show not the
actual mounting structure but schematically the connection state of the

menories la in the nmenory 15 nDduLg\_j
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First of all, as shown in Fig. 14, the substrate to be used for nounting
the nmenories la is exenplified by a dedicated nodule wiring substrate (or a
dedi cated printed-wiring substrate) 6 which is wired in advance 20 to
correspond to a predeterm ned word structure. On the nodule wring
substrate 6, on the other hand, there are nounted the nenories |a which are
equi pped with the function swtchindig/1® FP1 and FPO and the word
structure switching pins FP3 and FP2. 25 On the nodule wiring

substrate 6, noreover, there
FIG. 11A
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-32- is wired awring pattern (or a word structure setting line) HP1 for

I nputting a predeterm ned word swi tching signal of no connection, the
supply voltage Vcc or the ground potential Vss to the word structure
switching 5 pins FP3 and FP2 of the menories la so that a predeterm ned
word structure nmay be set. On the other hand, the nodule wiring substrate 6
I s equi pped with the function sw tcl1|'2nﬂ1gaans KK1 for arbitrarily swtching
the function switching signal, 10 as selected fromno connection, the.

supply vol tage Vcc

FIG. 11C
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or the ground potential Vss to be inputted to the function switching pins
FPO of the nmenories la, and the function switching neans KK2 for
arbitrarily switching the function switching signal, as |ikew se 15

sel ected fromany of no connection, the supply voltage Vcc or the ground
potential Vss to be inputted to the function switching pins FP1 of the
menories |a. Moreover, The function18w 16hing pins FPO and FP1 of all the
menories |la, as mounted on the nodule 20 wring substrate 6, are so wired
by the wiring pattern HP that they may be connected with the function

swi tching nmeans KK1 and KK2, respectively.

FIG. 12
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As a result, the aforenentioned function switching signals can be
arbitrarily switched by those 25 function swtching neans KK1 and KK2 to
switch and set -33- arbitrarily the functions including of the reading
nods and the refresh cycles, as shown in Fig. 4. As a result, the functions
of the menories la can be arbitrarily switched and set by the function 5
swi t chi ng nmeans KK1 and KK2 even bef4rf{@r after the
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menories |la are nmounted. Next, in order that an arbitrary word structure
may be set on the dedicated nodule wiring substrate 6 nounting the nenories
1 thereon, as shown in Fig. 15, 10 there are provided word structure

swi tching nmeans WK1 and WK2 for switching any of no connection, the supply
vol tage Vcc or the ground potential Vss arbitrarily as the word structure
switching signal to the word structd&/4@ tching pins FP3 and FP2 of the
menories 15 la. On the nodule wiring substrate 6, on the other hand,
there are |ikew se provided the function
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KK2
(
]
)

KK1

HP1

14

FIG.

FP1
FP3
FP2

FPO




swi tchi ng means KK1 and KK2 for switching the aforenmentioned function
swtching signal arbitrarily 20 to the function switching pins FPO and
FP1 of the nenories |a. Mreover, the function switching pins FPO and FP1
of all the nmenories la, as nounted on the nodule wiring substrate 6, are so
wired by the wiring pattern 25 HP1té17t1§ hey may be connected with the
function - 34- : :
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swi tching neans KK1 and KK2, respectively, and the word structure sw tching
pins FP2 and FP3 of all the nenories |la are so wired by the wiring pattern
HP that they nay be connected with the word structure 5 switching neans WK1
and WK2, respectively. As a result, the function switching signals are
arbitrarily swtched by those function switching nmeans KK1 and Kk2 to
arbitrarily switch and set the funci7oA39 ncl udi ng the readi ng nodes and
the refresh 10 cycles, as shown in Fig. 4. The word structure sw tching
signals are so switched by the word structure swi'tching neans WK1 and

HP1

o ©
I
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VW2 that the nenories |la may be switched and set to the word structure
corresponding to the nodule wiring 15 substrate 6. As a result, the
functions and the word structures of the nenories la can be arbitrarily
swi tched and set by the function sw tching neans KK1 and KK2 and the word
structure sw tching neans WK1 and 20 VW2 even before or after the
menories |la are nmounted. Only the anngucture swi tching neans for
switching the word structures may be provided on the nodule wiring
substrate, and the functions may be switched by wiring the wiring pattern,
in which a

FIG. 17
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25 predeterm ned function switching signal is inputted to -35- the
function switching pins of the nenories, as nounted for the predeterm ned
function to be switched and set, so that the functions may be arbitrarily
set by switching the word structures. 5 In this case, too, the

dedi cated nodule wiring substrate, as corresponding to the word structures
and--functions to be switched and sefQ /gQorepared to nount

FIG. 18
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t he rrérmri es thereon. Next, on the dedicated nodule wring éa@s)t%alte%‘ 10
having the penories | a nounted thereon, as shown in Fig. 16, 't r

formed the wiring pattern HP1, which is so wired that the preszgtﬁﬁfd@ CdPL1L
structure switching signal may be inputted to the word structure sw tching
pins FP3 and FP2, and a wiring pattern (or a 15 function setting |ine)

HP2 which is so wired that the presetﬂfunction swi tching signal may be

inputtéd to the function switching pins FP1 and FPO. The functions and the
word structures of the nenories la are automatically sw tched and set by

SPECIFICATTION

TITLE OF THE INVENTION
S Semiconductor Device and Process for

Manufacturing the Same

BACKGROUND OF THE INVENTION
The present invention relates to a semiconductor

10 device and a process for manufacturing it and, more
particularly, to a technique which is effective if
'appliéd for switching the functions and word
structures of a memory module including a plurality of
semiconductor devices.

15 According to our investigations, the memory
module to be used as an extended memory in a personal
computer or a work station is constructed by mounting
on a2 module wiring substrate a memory or the DRAM
‘(dynamic ranéom access memory) semiconductor devibe,

20 as made of the S0J (small outline package) type resin-

_seaied package, for example.
In order that the memory module may have
specifications conforming to the device to be used,
there is mounted on the afore&entioned module wiring

25 substrate the memory in which the functions are
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- 20 sel ecting the dedicated nodule wiring substrate 6, for which the
predeterm ned function and word structure are switched and set in advance,
and by nmounting the nmenories |la on the selected nodule wiring substrate 6.
The af orenenti oned function swi tching nmeans KK1 25 I's constructed to

I ncl ude conducting chips for -36- sel,ecting the state of the function
switching signal to the function smﬁgﬁning pin FPO (as shown in Fig.

switched in the refresh cycle such as a refreshing
operation cycle or a feading mode such as FAST PAGE or
EDO (extended data out).

The switching of these functions of the memory is

5 executed by connecting a predetermined electrode in a

semiconductor chip through a bonding wire with a
supply voltage Vcc or a ground potential Vss or no
connection terminal (NC) in the bonding step for
packaging.

10 As another method for s&itching the afore-
mentioned memory functions, moreover, there is known
either the memory for selecting a predetermined
reading mode in dependence upon a predetermined signai
fed from the outside of the memory, as disclosed in

15 Japanese Patent Laid-Open No. 75494/1984, or the
memory for designating a bit length mode programmably
on the basis of a predetermined'signal, as disclosed
in Japanese Patent Laid-oﬁen No. 59682/1986. On the
- other “hand, khe memory module is disclosed in Japanese

20 Patent Laid-Open No. 334112/1994.

: Incidentally, the memory extended sfstem of this
kind is disclosed in detail, for example, on pp. 114
to 126 of ;Semiconductor MOS Memory and Its Use", as

issued on August 30, 1990 by Nikkan Kogyo Shinbunsha

25 and edited by Yasoji Suzuki. This publication
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13), as nmounted on the nenories la, and nounting |lands for nounting the
conducting chips. 5 These nounting | ands include: function |ands
el ectrically connected by a predetermned wiring pattern with the l-ands,
whi ch are overl apped the function switching pin FPO; power | ands
electrically connected through the wiring pattern with the supply 10

vol tage Vcc; and ground | ands el ectrizal |y connected through the wiring
pattern with the ground potential Vss. Likew se, the aforenentioned
function swi.tching nmeans KK2 is al so constructed to include conducting

describes the circuit construction and operations of a

memory extending DRAM board.

SUMMARY OF THE INVENTION
5 Incidentally, it has been found by us that the
aforementioned memory module has the following
ﬁroblem.
The memory, as used in a.memory module to be used
as the extended memory of a Personal computer or the
10 like, has a variety of function switching operations.
However, the memory module, as mounted as a complete
product on the module wiring substrate, cannot switch
the functions. Thus, the memory modules are assembled
for the individual functions, and there arises a
15 problem that the degree of freedom for the production
is degraded.
An object of the present invention is to provide
a memory module, in which the individual functions and
"word §%ructu¥es can be arbitrarily switched outside of
20 the package, and a process for manufacturing the
memsry module.
The aforementioned and other objects and novel
features of the present invention will become apparent

from the following description to be made with

25 reference to the accompanying drawings.
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15 chips.for switching the state of the function sw tching signa
function switching pin FP1 (as shown in Fig. 13),

menories |a, and nounting | ands for nmounting the conducting chi ps.
nounting | ands include: function | ands 20 el ectrically connected by a

predetermned wiring pattern with the | ands,
function switching pin FPl; power
wiring pattern with the supply vol tage Vcc;

connected 25 through the wiring pattern with the ground potenti al

10

15

20

25

The summaries of the representatives of the
invention to be disclosed herein will be briefly
described in the following.

A memory module according to the present
invention comprises at least one semiconductor deviqe

including function switching external terminals for

selecting a function in dependence upon the state of a .

function switching signal; and a printed-wiring
substrate with the semiconductor device mounted
thereon and including functi;n switching means for
selecting an arbitrary function switching signal to be
inputted to the function switching external terminals.
According to the present invention, moreover, the
function switching means includes a first node formed
on the printed-wiring substrate and eléctrically
connected with the function switching external
terminal of the semiconductor device, as mounted on

the printed-wiring substrate; a second node formed on

‘the pfinted—wiring substrate and connected with a

supply voltage; and a third node formed on the
prihted-wiring substrate and connected with a
reference voltage, and the function switching means is
means for switching the function switching signals
altogether, as inputted to the function switching

external terminals, with or without conducting means

as nmounted on the

to the

These

at which are overl apped the
| ands el ectrically connected through the
and ground | ands electrically
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-37- Vss. Wth or without the conducting chips provided between the
function | ands and the power |ands or between the function | ands and the
ground | ands, any 5 of the supply voltage Vcc, the ground potential Vss
and no connection may be arbitrarily selected and inputted as the function
switching signal to the nenories la to effect the function swtching

operations selectively altogether. oo

provided between the first node and the second node or
the third node.

According to the present invention, moreover, the
function switching means is arranged at or in the

5 vicinity of a corner portion of the printed-wiring
substrate.

According to the'present invention, mQreover, the .
function of the semiconductor device to be switched by
the function switching means_includes a reading mode.

10 According to the presené invention, moreover, the
function of the semiconductor device to be switched by
the function switching-means includes a refresh cycle.

According to the present invention, moreover, the
function of the semiconductor device to be switched by

15 the function switching means includes a reading mode
| and a refresh cycle.

According to the present invention, moreover, the
semiconductor device further includes word structure
‘switching e#fernal terminals for selecting a word

20 structure in dependence upon the state of a word
structure switching signal, and the printed-wiring
substrate further includes a word structure setting
circuit for inputting a preset word structure

switching signal to the word structure switching

25 external terminals.
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10 Next, the aforenmentioned word structure swtching nmeans VK1

I ncl ude conducting chips (or conducting neans) for switching the state of
the function switching signal to the word structure switching pins FP2 (as
shown in Fig. 13), as nounted on the nenories 15 | a, and mounting | ands
for mounting the conducting chips thereon. These nounting | ands incl ude:
word | ands (or fourth nodes) electrigétly connected by a predeterm ned
wWiring pattern with the lands, at which 20 are overl apped the word
structure switching pins FP2; power lands (or fifth nodes) electrically
connect ed '

According to the present invention, a memory
module comprises at least one semiconductor device
including word structure switching external terminals
for selecting a word structure in dependence upon the

5 state of a word structure switching signal; aﬁd a
dedicated printed-wiring substrate with the
semiconductor device mounted thereon and iqcluding
dedicated lines corresponding to the switched word
structure of the semiconductor device.

10 According to the present invention; moreover, the
memory module further comprises word structure
switching means mounted on the dedicated printed-
wiring substrate for selecfing an arbitrary word
structure switching signal to be inputted to the word

15 structure switching external terminals.

According to the present invention, moreover, the
word structure switching means includes a word
structure setting circuit wired on the dedicated
'printé&—wiriﬁg substrate and adapted to be switched to

20 a predetermined word structure by mounting the
seﬁiconductor device so that a predetermined word
structure switching signal is inputted to the word
structure switching external terminals.

'According to the present invention, moreover, the

25 word structure switching means includes a fourth node
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through the wiring pattern with the supply voltage Vcc; and ground | ands
(or sixth nodes) electrically connected through the wiring pattern with the
ground 25 potential Vss. -38- The word structure switching neans WK2
I's constructed to include canducting chips for switching the state of the
function switching signal to the word structure swtching pins FP3 (as
showmn in Fig. 13), as -/

as——

formed on the dedicated printed-wiring substrate and
electrically connected with the word structure
switching external terminal of the semiconductor
device, as mounted on the dedicated printed-wiring

5 substrate; a fifth node formed on the dedicated
printed-wiring substrate and connected with a supply
voltage; and a sixth node formed on the dedicated
printed—wiring sqbstrate and connected with a
reference voltage, and the word structure switching

10 means is means for switching the word structure
switching signals altogether, as inputted to the word
structure switching external terminals, with or
without conducting means provided between the fourth
node and the firth node or the sixth node.

15 According to the present invention, moreover, the
semiconductor device further includes function
switching external terminals for selecting a function
in dependence upon the state of a function switching
‘signal”, and £he dedicated printed-wiring substrate

20 further includes function switcbing means for
selégting an arbitrary function switching signal to be
.inputted to the function.switching external terminals.

According to the present invention, moreover, the
function switching means includes a first node (or

25 electrode) formed on the dedicated printed-wiring
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5  nounted on the nenories la, and nounting |ands for nounting the
conducting chips thereon. These nounting | ands include: word | ands
electrically connected by a predeterm ned wiring pattern with the | ands,
whi ch are overlapped the 10 word structure switching pins FP3; power

| ands el ectrically connected through the wring pattern with the supply
vol tage Vcc; and ground | ands el ectri<®d ly connected through the wiring

a——

pattern with the ground potential Vss. 15 Wth or without the
conducting chi ps provi ded between the word | ands and the power |ands or
bet ween

substrate and electrically connected with the function

switching external terminal of the semiconductor
device, as mounted on the dedicated printed-wiring
substrate; a second node (or electrode) formed on the
5 dedicated printed-wiring substrate and connected with
a supply voltage:; and a third node (or electrode)
formed on the dedicated printed-wiring substrate and
connected with a reference voltage (or ground
potential), and the function switching means is means
10 for switching the function switching signals
altogethér, as inputted to the function switching
external terminals, with or without conducting means
provided between the first node and the second node or
the third node.
15 According to the present invention, moreover, the
._function of the semiconductor device to be switched by
the function switching means includes a reading mode.
According to the present invention, moreover, the
‘functibn of Ehe semiconductor device to be switched by
20 the function switching means includes a refresh cycle.
. According to the present invention, moreover, the
function ¢f the semicondﬁctor device to be switched by
the function switching means includes a reading mode
and a refresh cycle.

25 According to the present invention, moreover, the

s e e
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the word | ands and the ground | ands, any of the supply voltage Vec, the
ground potential Vss and the non- connection may be arbitrarily selected.
and inputted as 20 the function switching signal to the nmenories la to
effect the word switching operations selectively altogether. The nounting
| ands for nounting the aforenmenti oned conducting chips are arranged in the
25 vicinity of the corner portion otthe nodul e wiring

function switching means includes a function setting
circuit wired on the dedicated printed-wiring
substrate and adapted to be switched to a
predetermined function by mounting the semiconductor

5 device so that a predetermined function switching
signal is inputted to the-function switching external
terminals. |

According to the present invention, a process for

manufacturing a memory module comprises the step of

10 preparing a semicqnductor device for selecting a
predetermined word structure on the basis of a word
structure switcﬁing signal, as inputted to word
structure switching external terminals, and a
plurality of kinds of dedicated printed-wiring

15 substrates corresponding to a plurality of word
Structures, and selecting one of the dedicated
printed-wiring substrates, as corresponding to a
demanded word structure of the semiconductor device,
“from the plﬁrality f kinds of dedicated printed-wiring

20  substrates; and the step of mounting the semiconductor
devﬁce on the selected one of the dedicated printed-
wiring substrates.

According to the present invention; moreover, a

process for manufacturing a memory module comprises

25 the step of preparing a semiconductor device for
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-39- substrate 6 so that they can be easily nounted/ -denounted even from
the nmenory nodul e which is shielded by-the netal case. As a result, the
followi ng effects can be 5 achieved according the present Mdde 2 of

Enbodi nent. (1) The functions and word structures of all the nounted
menories |a can be switched altogether by the function sw tching nmeans KK1
and KK2 and the word structure switchil® nmeans WK1 and WK2 so that the 10
functions of the nenory nodule MM can™De easily switched for a short tine
peri od,

switching a word structure on the basis of a word
structure switching signal, as inputted to word
structure switching external terminals, and for
selecting a function on the basis of a function:

5 switching signal, as inputted to function switching
external terminals, function switching means for
selecting an arbitrary function switching §ignal, as
inputted to the function switching external terminals,
with or without conducting means provided, and a

10 plurality of kinds of dedicated printed-wiring
substrates corresponding to a plurality of word
structures, and selecting one of the dedicated
printed-wiring substrates, as corresponding to a
demanded word structure of the'semiconductor device,

15 from the plurality of kinds of dedicated printed-
wiring substrates; the step of mounting the
semiconductor device on the selected one of the
dedicated printed-wiring substrates; and the step of

" switcling aﬂ arbitrary function selectively, with or

20 without the conducting means provided.

. According to the present in&entionﬁ moreover, a
process for manufacturiné a memory module comprises
the step of preparing a semiconductor device for
selecting a predetermined word structure on the basis

25 of a word structure switching signal, as inpuftéd to
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(2) Thanks to the aforenentioned effect (1), the specifications of the film
to be used for the nenories |a can be nmade common to reduce the cost and

i nprove 15 the productivity. (3) The assenbly specifications of the
menory nodul e MM can be nmade common to inprove the devel oping efficiency of
products and facilitate the product managenent. 20 (4) By providing the
function switching means KK1 and KK2-ahd the word structure sw tching neans
VWK1 and WK2 at the corner portion orTm its vicinity of the nodule wring
substrate 6, the functions of the nenories |la

word structure switching external terminals, and for
switching a predetermined function on the basis of a
function switching signal, as inputted to function
switching external terminals, and a plurality of kinds
5 of dedicated printed-wiring substrates corresponding
to the switching operations of a plurality of word
structures and a plurality of functions, and selecting .
one of the dedicated printed-wiring substrates, as
corresponding to a demanded word structure of the

10 semiconductor device and the switching operation of
the function, from the plurality of kinds of dedicated
printed-wiring substrates; and the step of mounting
the semiconductor device on the selected one of the
dedicated printed-wiring substrates.

15 As described above, it is possible to improve the
efficiency in the product development of the
semiconductor device and to facilitate the product
management thereby to reduce the cost.

20 BRIEF DESCRIPTION OF THE DRAWINGS

. Fig. 1 is an explanatory diagram showing.a
construction of an essential portion of a memory
according to Mode 1 of Embodiment of the present
invention;

25 Fig. 2 is a pin arrangement diagram of the memory
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even in the nenory nodul e, as conpleted as a product, 25 can be easily
switched for a short tine period. -40- The present Mde 2 of Enbodi nent
has been described on the TCP type nenories |a. Despite of this
description, however, the nenory nodul e nmay be constructed by using either
t he nenories having BGA 5 (ball grid array) structure such as the CSP
(chip size package) type made of a pa&Rage having an externa

according to Mode 1 of Embodiment of the present
invention;

Fig. 3 is an explanatory diagram showing internal
connections of the memory according to Mode 1 of

5 Embodimeﬁt of the present invenfion;

Fig. 4 is an explanatory table showing the mode
switching operations of the memory according to Mode 1
of Emboaiment of the présent invention;

Fig. 5 is a connection diagram of one embodiment

10 of a memory module, in which are mounted the memories
according to the present invention;

Fig. 6 is a wiring diagram showing a module
wiring substrate in which is mounted the membry
according to Mode 1 of Embodiment of the present

15 invention;

Fig. 7 is a mounting diagram of the module wiring
substrate in which is mounted the memory according to
Mode 1 of Embodiment of the present invention;

Fig. 8.is an explanatory diagram showing a

20 mounting example of a jumper for switching the
fuﬁﬁtions of the memory according to Mode 1 of
Embodiment of the present invention;

Fig. 9 is a block diagram showing the memory

module according to Mode 1 of Embodiment of the

25 present invention;

— ey
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di aneter substantially equal to that of the sem conductor chj
nmenori es having the LOC (lead on chip) structure of t
10 j-leaded Package) type. In a CSP type nenory 1b,
predet erm ned pins dare assigned as the function switc
for switching the functions and the word structure sw ic

FP2 for 15

swi tching the word structéres, as shown i

GEPLAGEMRNT SHEET e
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modul e Wi ring substrate having those Tenories | b nmount d thereon,

ot her hand,

10

15

20

25

there are also provided the function switc

Fig. 10 is a mounting diagram showing the module
mounting substrate in which is mounted a memory
according.to another mode of embodiment of the present
invention;

Figs. 11A to 11® are standards diagrams of the.
module wiring substrate according to another mode of
embodiment of the present invention;

Fig. 12 is a block diagram showing the memory
module according to another mode of embodiment of the
present invention;

Fig. 13 is a pin arrangement diagram of a memory
according to Mode 2 of Embodiment of the present
invention; |

Fig. 14 is a connection diagram of énother
embodiment of the memory module in which are mounted
memories according to the present invention;

Fig. 15 is a connection diagram of another

embodiment of the memory module in which are mounted

‘memories according to the present invention;

Fig. 16 is a connection diagram of another
embédiment of the memory module in which are mounted
memories according to thé present invention;

Fig. 17 is a pin arrangement diagram showing a

memory according to another mode of embodiment of the

resent invention; and N ey
P ’ RLAGEMERT Supi)
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word structure switching neans so that the functions 20 and the word
structures can be arbitrarily switched by inputting the function sw tching
signals to the function switching pins FP1 and FPO and the word structure
switching signals to the word structure switching pins FP3 and FP2. 25
Next, in the SQJ type nenory 1c, for exanple, the -41- predeterm ned
pins are assigned as the function TEE:

Fig. 18 is an explanatory diagram showing the
internal connections of a memory according to another

mode of embodiment of the present invention.

5 DESCRIPTION OF THE PREFERRED EMBODIMENTS
In fhé present Mode 1 of Embodiment, a memory 1,
as made of a TCP (tape carrier package) tyge DRAM
semiconductor device or a kind of surfaée mount
package, has the bonding pads BP or electrodes which
;O are arranged at the central portion of a semiconductor
chip 2.
On the other hand, the memory 1 is given such a
structure that the aforementioned semiconductor chip 2
is mounted on the tape carriers which are prepared by
15 forming the wiring lines 4 of copper foil as leads
repeatedly over the upper face of a film of polyimide.
Moreover, the bonding pads BP, as arranged on the
semiconductor chip 2, are individually electrically
‘connected wifh inner leads 4a, as formed in the tape
20 carriers, at the leading end portions of the wiring
linés 4. Still moreover, the inner leads 4a are
extended to form outer léads 4b to be electrically
connected with external connection electrodes such as

lands, as formed on the later-described module wiring

25 substrate.
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swtching pins FP1 and FPO for switching the functions and the word
structure switching pins FP3 and FP2 for switching the word structures.
These function 5 switching pins FP1 and FPO and word structure swtching
pins FP3 and FP2 are electrically connected bonding wires Wwith the
bondi ng pads, as nounted on the sem conductor chips 2, such as the
predet ermi ned function sw tching padslBP1 and BPO and the word 10
structure swi tching pads BP3 and BP2,"rtespectively. On the nodule wring
substrate for nounting the nenories 1c, on the other hand, there are also
nounted the function switching neans and the word structure
On the other hand, the semiconductor chip 2 and
the inner leads 4a are seaied with an epoxy resin, for
example, to form a package, and the individual leads,
as protruding from the package, are bent generally in
5 a crank shape.
Next, the memory 1 is constructed to include
twenty eight pins in total, as shown in Fig. 2. O0f
these, the 2nd and 27th pins, as connected with
bonding pads BPl and BP0 for switching the functions,
10 have outer leads acting as function switching pins (or
function switching external terminals) FP1l and FPO.
On the other hand, the memory 1 is equipped with
bonding pads BP3 and BP2 for switching the word
structure so that the word structure is arbitrarily
15 switched depending upon the states of signals to be
inputted to the bonding pads BP3 and BP2.
In Fig. 2, moreover, there are provided data
input/output pins IO0 to 103, a pin WE for designating
‘whethér the'access is to read or write, address input
20 pins AC to All, pins RAS and CAS for row and column
selécting signals, a pin OE for a signal to control
the states of a data output signal and a data input/
output signal at a reading time, a pin Vec for a

supply voltage Vecc, and a pin Vss for a ground

25 potential (or earth potential) or the reference
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swi tching neans so that the functions and the word 15

structures can be

arbitrarily switched by inputting the function switching signals to the
function switching pins FP1 and FPO and the word structure sw tching
signals to the word structure switching pins FP3 and FP2. 20

Al t hough our invention has been specifically described on the basis of its
nodes of enbodi nent, it should not belérmited to the aforenentioned nodes
of enbodi nent but can naturally be nodified in various nanners w t hout
departing fromthe gist thereof. 25 In the foregoing Modes 1 and 2

of Enbodi nent, for
potential.

Next, the internal connection structure in the

memory 1 will be specifically described with reference

to Fig. 3.

5 First of all, the memory 1 is shown to have the

arrangement of only: the function switching bonding

pads BPl and BPO or the electrodes, as electrically

connected with the function switching pins FPl and FPO

of the 2nd and 27th pins, and the bonding pads BP3 and

10 BP2 for switching the word structure, of the bonding

pads BP formed on the semiconductor chip 2;

and the

wiring lines 4 for the supply voltage Vcc of the 1lst

and 14th pins, and the wiring lines 4 for the ground

potential of the 15th and 28th pins.

15 Here in the memory 1, the function means the

reading mode which is constructed to include a refresh

cycle or the cycle for a refreshing operation, and

FAST PAGE and EDO.

As shown in Fig. 4, moreover, the memory 1 can

20 switch the refresh cycle, the reading modes of FAST

PAGE AND EDO, and three kinds of word structures of 4

M x 1bit, 1 M x 4 bits and 512 K x 8 bits.

On the other hand, these function switching

operations in the memory 1 are executed by inputting

25 the supply voltage Vcc, the ground potential Vss or
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-42- exanple, the function switchi.ng signals and the word structure
swtching signals are fed altogether by the function swi tching neans and
the word structure switching nmeans to all the nenories that are nounted 5
on the menory nodule. Despite of this fact, however, the function

swi tching signals and the word structure switching signals need not be fed
altogether to all the menories nountedZon the nenory nodul e, but the

the function switching signal, as selected from the no
connections, to the connection destinations of the
function switching bonding pads BPl and BPO, as
arranged in the predetermined positions of the

5 semiconductor chip 2 shown in Fig. 3, that is, the
pins FPO and FPl for switching the functions of the
2nd and 27th pins, and by combining those function
switching signals in the aforementioned manner, as
shown in Fig. 4.

10 Moreover, the connectiQ; destinations of the word
structure switching bonding pads BP3 and BP2 are
predetermined by the wiring lines 4a, as formed on the
tape carriers. In the memory 1 of the present Mode of
Embodiment, as shown in Fig. 2, the bonding pads BP3

15 and BP2 have no connection.

In the word structure of the memory 1, therefore,
the bonding pads BP3 and BP2 have no connection (as
indicated by 'OPEN'.in Fig. 4), as shown in Fig. 4, so
-that the wcfﬁ structure of 4 K x 4 bits is

20 Iautomatically selected.

On the other hand, if the function switching
signal to be inputted to the function switching pin
FPO is OPEN (in Fig. 4) and if the function switching
signal to be inputted to the function switching pin

25 FPl is exemplified by the supply voltage Vcc, the
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function swi tching neans and the word structure 10 swi t chi ng neans may be
provided for every two or three nenories. In the foregoing Mbdes 1 and 2 of
Enbodi ment, on the other hand, the connection destinations are swi tched by
sel ectively nounting/denounting the 15  conducting chips or the chip parts
such as the junpers or resistors. However, the function sw tching signals
to be inputted to the function switchli®y pins of the nenories and the word
structure switching signals to be inputted to the word structure sw tching
pins may 20 be sel ected and switched to the nodule wiring

memory 1 is selected for the function in which the
refresh cycle is 2 K and in which the reading mode is
FAST PAGE.
With reference to Fig. 5, here will be described
5 a method of switching the function of the memory 1 and
the word structure. Moreover, Fig. 5 does not explain
the actual mounting érrangement but schemagically
shows the connection state of the memory 1 in a memory
module MM. _

10 First of all, in the me;ory module MM of Fig. 5,
a module wiring substrate (or printed-wiring
substrate) 5 for mounting the memory 1 is equipped
with function switching means KK1 for arbitrarily
switching the function switching signal to be inputted

15 to the function switching pin FPQO of the memory 1, and
function switchidg means KK2 for arbitrarily switching
the function switching signal to be inputted to the
function switching pin FP1 of the memory 1.

Oh the Ether hand, the function switching signal

20 is selected from any of the no connection, the supply
volfage Vec and the ground potential Vss.
| Moreover, the function switching pins FéO and FP1
of all the memories 1, as mounted on the module wiring
substrate 5, are so wired by a wiring pattern HP that

25 they are connected with the function switching means
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-substrate by using the sem conduct or devi ce such as the EEPROM
(electrically erasable programmable read only nenory). In this
nodi fication, the predeterm ned pins of 25 the EEPROM are el ectrically

connected by a wiring - -43- pattern with the function sw tching pins of
t he individual nenories which are nounted on the nodule wiring substrate.
-19-

KKl and KK2, respectively.

By these function switching means KK1 and Kk2,
moreover,; the aforementioned function switching
signals can be arbitrarily switched and inputted as a

5 whole to all the mounted memories 1 so that the
functions, as constructed to include the reading modé
and the refresh cycle as shown in Fig. 4, can be
switched and arbitrarily set.

With reference to Figs. 6 and 7, here will be

10 specifically described the memory module which is
éctually provided with the aforementioned function
switching means KK1 and KK2 for switching the
functions.

First of all, the memory module is constructed by

15 mounting the TCP type memories 1 (as shown in Fig. 2)
or a surface mounting package to make a predetermined
memory structure. In this memory module, the module
wiring substrate 5 for mounting the mempries 1 has a
'front'surfadé 5a and a back surface 5b, on which a

20 predetermined.number of memories 1 are mounted in the
lonéitudinal direction of the module wiring substrate
5. The memories 1, as mounted on the surfaces'Sa and
5b of the module wiring substrate 5, are stacked in
two stages to make a stacked structure.

25 On the surfaces 5a and 5b of the module wiring
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To the EEPROM there is inputted in advance a 5 programfor gi-ving
predeterm ned functions to the individual nenories so that the EEPROM
swi tches the functions and the word structures of the menories by
setting.on the basis of the programthe electric |evels of predeterm ned
- pins, as connected wwth the 10 function switching pins and the word

structure switching pins, to any of tEQ:suppIy vol tage, the ground voltage
or no connection. In the foregoing Mddes 1 and 2 of Enbodi nent, noreover,
when the function switching pins and the 15 word structure switching pins
are open, the conducting

substrate 5, moreover, there are formed the lands

lwhich are so electrically connected with predeterminéd
destinations that the memories 1 and the various chip
parts necessary for the memory module may be mounted.
5 In the vicinity of the corner portion of one
longer side of the back surface 5b of the module
wiring substrate 5, on the other hand, thege are
provided: a land (or a first node) L1 for mounting a
later-described conducting chip for switching the
10 state of the function switching signal to the funcfion
switching pin FPO (as shown in Fig. 2), as disposed in
the memory 1, a land (or a second node) L2, a land (or
a third node) L3, a land (or a first node) L4 for
mounting a conducting chip for switching the state of
15 the function switching signal to the fﬁnction
switching pin FP1l (as shown in Fig. 2), a land (or a
second node) L5, and a land (or a third néde) L6.
At the other longer side of the surfaces 5a and
‘5b of %the moﬁule wiring substrate 5, moreover, there
20 are provided a predetermined number of module I/0
terﬁinals MT which are'arranged in the longitudinal
ldirection of the module wiring substrate 5.
On the surfaces 5a and 5b of the module wiring
substrate 5, moreover, there are formed the wiring

25 patterns, by which the individual lands and module 1/0 .
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chi ps, as connected with the function switching pins, are not nounted.
However, this non-connection state may be effected by cutting the
non- connected function switching pins and word structure sw tching pins
from 20 t he package end portions at the |ead cutting step and
di sconnecting themfromthe | ands for _nounting the nenories. In the
f oregoi ng Mbdes 1 and 2 of Enbodi ment2lon the other hand, the operations to
switch the functions 25 of the menories are effected by the readi ng nodes
terminals MT are individually electrically connected
with the predetermined connection destinations.
The land Ll is electrically connected by a
predetermined wiring pattern with the land, at which
5 are overlapped the function switching pins FPO of all
the mounted memories 1, and the land L2 is
electrically connected through the wiring pattern with
the supply voltage Vecc whereas the land L3 is
electrically connected through the wiring pattern with
10 the ground potential Vss. |
The later-described conducting chip is mounted oxr
not between the land Ll and the land L2 or between the
land L1 and the land L3 so that it may be inputted as
the function switching signal to the memory 1 to
15 effect the function switching operations selectively
all at once.
The function switching meahs KKl is constructed
to include those lands L1 to L3 and the conducting
-chips ™
20 The land L4 of the module wiring substrate 5 is
eléﬁtrically connected by a predetermined wiring
pattern with the land, at which are overlapped the
function switching pins FPl of alllthe memofies 1 to

be mounted, and the land L5 is electrically connected

25 with the supply voltage Vcc through the wiring pattern
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-44- including the refresh cycles and the FAST PAGE and EDO. However, the
various sw tching operations such as the DRAM operation nodes or the
synchronous DRAM operati on nodes may be effected fromthe outside by 5
the function switching neans. Effects of the Invention The effects to be
obtained fromthe representatives of the invention, as disclosed herein,
will be briefly described in the fol F@&ing. 10 (1) According to the
present invention, the assenbly

whereas the land L6 is electrically connected with the
ground potential Vss through the wiring pattern.

The later-described conducting chip is mounted or
not between the land L4 and the land L5 or between the

S land L4 and the land L6 so that it may be inputted as
the function switching signal to the memory 1 to
effect the function switching operations s%lectively
all at once.

The function switching means KK2 is constructed

10 to include those lands L4 to L6 and the conducting
chips.

The lands L1 to L3 and L4 to L6 6f the module
wiring substrate 5 for mounting the conducting chips
are formed in the vicinity of the corner portion of

15 one longer side, where the module I/Q0 terminals MT are
not disposed, so that the conducting chips can be
easily mounted/demounted even for the memory module MM
which is sealed by'the metal case.

BY mounfing the memories 1 and the chip parts in

20 the module wiring substrate 5, as shown in Fig. 7,
moréover, there is constructed the memory module MM
called 8-byte DIMM (dual inline memory module).

Here in Fig. 7, the memories 1 are switched such
that the word structure is set in advance to 4 M x 4

25 bits and such that the switching of the functions is
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-specifications of the nenory nodul e can be made conmon to nmake it
unnecessary to manage the sem conductor device for the individual
functions. (2) In the present invention, on the other hand, the 15
functions of the sem conductor device can be arbitrarily switched even
after the nenory nodule is conpleted, so that the specifications of the
printed- wiring substrate can be unifRéd to cope with the change in the
specifications flexibly. 20 (3) In the present invention, noreover, the
functions of the sem conductor device can be easily switched at a | ow cost
by sel ectively nounting/denounting the

so selected by the function switching signal inputted

to the function switching pins FPO and FPl as to set
the refresh cycle to 2 K cycle and the reading mode to
FAST PAGE.

5 When the refresh cycle is set to 2 K cycle and
the reading mode is set to FAST PAGE; as described
above, it is found from Fig. 4 that the fuqction
switching signal to be inputted to the function
switching pin FPO may be non-connected whereas the

10 function switching signal to be inputted to the
function switching pin FPl may be selected to the
éupply voltage Vcc.

As a result, the function switching pin FPO is
open so.that the conducting chips oxr the chip parts

15 such as jumpers or resistors are not mounted on the
lands L1l to L3 to bring the function switching pins
FPO of all the memories 1, as mounted on the module
wiring substrate 5, altogether into open state.

Since tﬁe supply voltage Vcc is inputted to the

20 function switching pin FPl, on the other hand, a
conéucting chip (or conducting means) JC or a chip
part such as a jumper or.resistor is mounted between
tbe land L4 and the land L5, as connected with the
supply voltage Vcc, so that the supply voltage Vcc is

25 inputted to the function switching pins FPl of all the
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‘conducting neans such as the junpers or resistors. (4) In the present

I nvention, noreover, thanks to the 25 ~ aforenmentioned effects (1) to (3),
it is possible to -45- drastically inprove the product devel opi ng
efficiency and the productivity of the sem conductor device and to
facilitate the product nanagenent.

12-4—_

memories 1, as mounted on the module wiring substrate
5.

Thus, when the supply voltage Vcc is to be fed to
the function switching pins FPl of all the memories 1

5] (as shown in Fig. 2), as shown in Fig. 8, it is

sufficient to mount the.conducting chip JC between fhe
land L4 and the land L5 of the module wirigg substrate
5 (as shown in Fig. 6). .

Here, the connection state in this memory module

10 MM is shown in a block diagram of Fig. 9. As shown in
Fig. 9, the function switching signals to be inputted
to the function switching pins FP1 and FPO of all the
memories 1 are selectively switched altogether by the
function switching means KK1 and KK2Z.

15 Next, there is shown in Fig. 10 a mounting
example of the case in which the memory module MM is
madé of the SODIMM (small outlet dual inline memory
module).

in this case, too, a predetermined number of TCP

20 type memories 1 are mounted individually on the
surfaces 5a and 5b of the module wiring substrate 5 to
construct the predetermihed memory structure so that
the memories 1 make the stacked structure in which
they are mounted in two stages.

25 In the vicinity of the corner portion of one
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‘"W CLAIM 1. A nmenory nodul e conprising: at |east one sem conductor
device including 5 function swtching external termnals for selecting a
function in dependence upon the state of a function switching signal; and a
printed-wiring substrate with said sem conductor device nounted thereon and
including 10 function switching neans for selecting an arbitrary function
switching signal to be inputted to sak8-function switching external
term nal s.

longer side of the front surface 5a of the module
wiring substrate 5, on the other hand, as in the
aforementioned 8-byte DIMM memory module, there are
disposed the lands L1, L3, L4 and LS for mounting the

.S later-described conducting chips for switching_the
states of the function switching signals to the
function switching pins FPO and FPl, as mounted in the
memory 1.

Moreover,.the land L1 i§ electrically connected

10 by a predetermined wiring pattern with the land in
which are overlapped the function switching pins fPO
of all the mounted memories 1, and the land L3 is
electrically connected through the wiring_pattern with
the ground potential Vss.

15 On the other hand, the land L4 is electrically
connected by a predetermined pattern with the land in
which are overlapped the fpnction switching pins FPl
of all the mounted memories 1, and the land L3 is
'electficallf connected through a wiring pattern witﬁ

20 the supply voltage Vcec.

- Moreover, .the conducting chip is mounted or not
between the land L1 and fhe land L3 or between the
land L4 and the land L5 so that the function switching
signal is inputted to the memory 1 to effect the

25 function switching operations selectively altogether.
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‘2. A menory nodul e according to claim1, 15 wherein said function
switching neans includes: a first node-fornmed on said printed-wring
substrate and electrically connected with the function sw tching external
term nal of said sem conductor device, as nmounted on said printed-wring
substrate; 20 a second node fornmed on said printed-wiring substrate
and connected with a supply voltage; -dAd a third node forned on said
printed-wring substrate and connectéd with a reference voltage, and
wherein said function switching nmeans is nmeans 25 for switching the
function switching signals :

Moreover, the lands Ll and L3 or the lands L4 and

L5 of the module wiring substrate 5 for mounting the
conducting chips or the chip parts such as the jumpers
or resistors are formed in the vicinity of the corner

5 portion of one longer side, where the module I/O
terminals MT are not disposed, as shown in Fig. 10,
and the conducting chips can be easily
mounted/demounted even from the memory module which is
sealed by the metal case.

10 On the other hand, the module wiring substrate 5
to be used in the memory module made of the SODIMM is
formed according to the standards, as shown in Figs.
11a, 11B, 11C, 11D and 1l1E.

Moreover, the connection state in the memory

15 module MM is shown in a block diagram in Fig. 12.

As shown in Fig. 12, the function switching
signals to be inputted to the function switching pins
FP1 of all the memories 1 are selectively switched
‘altoge€ther ts either the supply voltage Vcc or the

20 non-¢onnection by the function switching means KK1,
and.the function switching signals to be inputted to
the function switching pins FPO of all the memories 1
are selectively switched altogether to the ground
potential Vss or no-connection by the function

25 switching means KK2.
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*altogether, as inputted to said function switching external termnals, with
or wi thout conducting nmeans provi ded between said first node and said
second node or between said first node and said third node. 5 3. A nmenory
nodul e according to claim1, wherein said function switching neans is
arranged at or in the vicinity of a corner portion of said printed-wring
substrate. -27-

et

As a result, when the input of the function
switéhing pin FPQO is open (as indicated by 'OFF' in
Fig. 12), the reading mode is the FAST PAGE. When the
input of the function switching pin FPO is at the

S ground potential Vss (as indicated by 'ON' in Fig.
12), the reading mode is the EDO mode.

On the other hand, when the input of the function
switching pin FPl is open, the refresh cycle is 4 K
cycle. When the input of the function switching pin

10 FPl is at the supply voltage Vcc (as indicated by 'ON'
in Fig. 12), the refresh cycle is 2 K cycle.

With the reading mode being the EDO and the
refresh cycle being 4 K cycle, for example, the input
of the function switching pin FPO is at the ground

15 potential Vss, and the input of the function switching
pin FPl may be open. As shown in Fig. 10, therefore,
the conducting chip JC may be mounted between the land
L1 and the land L3 but may be omitted between the
-lands “L4 and'LS.

20 Here, the function switching signal is
seléctively switched to either the supply voltage Vcc
or no connection, or the ground potential Vss or no
connection by the function switching means KK1 and
KK2. However, these function switching means KK1 and

25 KK2 are made to select the supply voltage Vcc, the
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10 4. A menory. nodul e according to claim1, wherein the function of said
. sem conduct or device to be switched by said function sw tching neans

i ncl udes a readi ng node. 15 5. A nmenory nodul e according to claim1,
wherein the function of said sem conductor device to be switched by said
function switching neans includes a refresh cycle. 20 6. A nmenory nodul e
according to claim1, -28-

e———

ground potential Vss or no connection so that those
function switching signals can be combined to switch
the functions in the memory 1.
As a result, the following effects can be

5 achieved according the present Mode 1 of Embodimenti
(1) The functions of all the mounted memories 1 can
be switched and set altogether by the funcgion
switching means KK1 and KK2 so that the functions of
the memory module MM can be easily switched for a

10 short time period. |
(2) The assembly specifications of the memory module
MM can be made common to improve the developing
efficiency of products and facilitate the pfoduct
management.

15 (3) By providing the function switching means KK1 and
KK2 at the corner portion or in its vicinity of the
module wiring substrate 5, the functions of the
memories 1 even in the memory module, as completed as
a product, cgn be easily switched for a short time

20 éeriod to improve the degree of freedom for the
proéuctivity drastically.

Fig. 13 is a pin arfangement diagram of a memory
according to Mode 2 of Embodiment of the present
invention, and Figs. 14, 15 and 16 are explanatory

25 diagrams showing the memory module in which are
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wherein the function of said sem conductor device to be switched by said -
function switching neans includes a reading node and a refresh cycle. 25
7. A nmenory nodul e according to claiml, wherein said sem conduct or
device further includes word structure switching external term nals for
selecting a word structure in dependence upon the 5 state of a word
structure switching signal, and -29-

———

mounted the memories according to the present
invention.
In the present Mode 2 of Embodiment, a memory la
is made of a TCP type DRAM semiconductor device or a
5 kind of surface mounting package. As shown in Fig.
13, the memory la is constructed to include a total
number 36 of pins. Of these, the 2nd and 35th pins,
as connected with the function switching bonding pads
BP1l and BP0, are provided with outer leads as the
10 fﬁnction switching pins FPl and FPO so that an
arbitrary function is switched depending upon the
state of the function switching signal inputted.
On the other hand, the memory la is equipped as
word structure switching pins (or word structure
15 switching external terminals) FP3 and FP2 with the
outer leads of the 17th and 20th pins, as connected
with the bonding pads BP3 and BP2 for switching the
word structure, so that an arbitrary word_structure is
"switcHed depénding upon the state of the word
20 structure switching signal to be inputted to the pins
FPé and FP2.
Moreover, there are provided data input/output
pins I00 to 107, a pin WE for designating whether the
;access is to read or write, address input pins'AO to

25 All, pins RAS and CAS for row and column selecting
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‘wherein said printed-wiring substrate further includes word structure

+ setting lines for inputting a preset word structure switching signal to
said word structure switching external termnals. 10 8. A nmenory nodul e
conprising: at |east one sem conductor device including word structure
switching external termnals for selecting a word structure in dependence
upon the state of a word 15 struct r3-swi tching signal; and a dedi cated
printed-wiring substrate with said sem conductor device nounted thereon and
I ncl udi ng

signals, a pin OE for a signal to control the states
of a data output signal and a data input/ocutput signal
at a reading time; a pin Vec for the supply voltage
Vvee, and a pin Vss for a ground potential or the
5 reference potential.
The internal connection structure in the memory
la is specifically described below.
First of all, as shown in Fig. 4, for example,
the memory la can arbitrarily switch the functions to
10 switch the refresh cycle or the cycle of the
refreshing operation and the reading mode of FAST PAGE
and EDO, on the basis of the function switching
signals to be inputted to the function switching pins
FP1 and FPO, and can switch three kinds of word
15 structures of 4 M x 1 bit, 1 M x 4 bits and 512 X x 8
bits on the basis of the word structure switching
signals to be inputted to the word structure switching
pins FP3 and FP2.
The funétions of the memory la are switched by
20 inputting the signals, as selected from the function
switching signals such as the supply voltage Vcc, the
ground potential Vss or ﬁo connection to the pins FPl
and FPO for switching the functions of the 2nd and
35th pins, as shown in Fig. 13, and by combining those

25 signals, as shown in Fig. 4. -
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"dedi cated lines corresponding to the switched word structure of said
device. 20 9. . A nenory nodul e according to claim38
conprising: word structure switching nmeans nounted on said dedi cated
printed-wiring substrate for selecting an arbitrary word structure

sem conduct or

further

switching signal to be 25 inputted_%%_said word structure sw tching

ext er nal

10

15

20

25

- 49- 31

The word structure of the memory la is likewise
switched by inputting the signals, as selected from
the word étructﬁre switching signals such és the
supply voltage Vcc, the ground potential Vss or no
connection, . to the word structure switching pins FP3
and FP2 of the 17th and 20th pins for switching the
word structure, and by combining those siggals, as
shown in Fig. 4.

With reference to Figs. 14, 15, 16 and 17, here
will be described the method of switching the
functions and the word structure of the memory la. On
the other hand, Figs. 14, 15, 16 and 17 show not the
actual mounting structure but schematically the
connection state of the memories la in the memoxry
module.

First of all, as shown in Fig. 14, the substrate
to be used for mounting the memories la is exemplified

by a dedicated module wiring substrate (or a dedicated

printell-wiring substrate) 6 which is wired in advance

to correspond to a predetermined word structure.

“’On the module wiring substrate 6, on the other
hand, there are mounted fhe memories la which are
equipped with the function switching pins FP1l and FPO
and the word structure switching pins FP3 and FP2.

On the module wiring substrate 6, moreover, there

=3
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‘termnals. 10. A menory nodul e -according to claim9, wherein said word

. structure switching nmeans 5 includes word structure setting lines wired on
said dedicated printed-wiring substrate and adapted to be switched to a
predeterm ned word structure by nmounting said sem conductor device so that
a predeterm ned word structure -switching signal is inputted to said word 10
structure switching external termnal32-11. A menory nodul e according to
claim9, wherein said word structure sw tching neans includes:

is wired a wiring pattern (or a word structure setting
line) HP1l for inputting a predetermined word switching
signal of no connection, the supply voltage Vcc or the
ground potential Vss to the word structure switching

5 pins FP3 and FP2 of the memories la so that a
predetermined word structure may be set.

On the otﬁer hand, the module wiring substrate 6
is eéuipped with the function switching means KKl for
arbitrarily switching the function switching signal,

10 as selected from no connection, the supply voltage Vcc
or the ground potential Vss to be inputted to the
function switching pins FPd of the memories la,.and
the function switching means KK2Z for arbitrarily
switching the function switching signal, as likewise

15 selected from any of no connection, the supply voltage
Vce or the ground potential Vss to be inputted to the
function switching pins FPl of the memories la.

Moreover, The function switching pins FPO and FPl
-0of al¥ the mémories la, as mounted on the modﬁle

20 wiring substrate 6, are so wired by the wiring pattern
HP £hat they may be connected with the function
switching means KK1 and sz, respectively.

As a result, the aforementioned function
switching signals can be arbitrarily switched by those

25 function switching means KKl and KK2 to switch and set
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"15 a fourth node fornmed on said dedicated printed- wiring substrate
and electrically connected with the word structure sw tching external

term nal of said sem conductor device, as nounted on said dedi cated
printed-wiring substrate; 20 - a fifth node fornmed on said dedi cated
printed- wiring substrate and connected with a supply voltage; and a sixth
node forned on said dedicated printed33wiring substrate and connected wth
a reference 25 vol t age, and

arbitrarily the functions including of the reading
mods and the refresh cycles, as shown in Fig. 4.

As a result, the functions ¢of the memories la can
be arbitrarily switched and set by the function .

5 switching means KK1 and KK2 even before or after the
memories la are mounted.

Next, in order that an arbitrary word structure
may be set on the dedicated module wiring substrate 6
mounting the memories 1 thereon, as shown in Fig. 15,

10 there are provided wofd structure switching means WK1
and WK2 for switching any of no connection, the supply
voltage Vcc or the ground potential Vss.arbitrarily as
the word structure switching signal to the word
structure switching pins F?B and FP2 of the memories

15 la.

On the module wiring substrate 6, on the other
hand, there are likewise provided the function
switching means KK1 and KK2 for switching the
-aforementionéd function switching signal arbitrarily

20 to the function switching pins FPQO and FP1l of the
mém&ries la.

Moreover, the function switching pins FPO and FPl
of a;l the memories la, as mounted on the module
wiring substrate 6, are so wired by the wiring pattern

25 HP that they may be connected with the function
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"-50- wherein said word structure switching neans is neans for switching the
word structure switching signals altogether, as inputted to said word
structure switching external termnals, with or without 5 conducting neans
provi ded between said fourth node and said firth node or between said
fourth node and said sixth node. 12. A menory nodul e according to claimS8,
10 wherein said seniconductor:ﬁéyice further

switching means KK1 and KK2, respectively, and the
word structure switching pins FP2 and FP3 of all the
memories  la are so wired by the wiring pattern HP that
they may be connected with the word structure

5 switching means WKl and WK2, respectively.

As a result, the function switching signals are
arbitrarily switched by those function switching means
KK1 and KKk2 to arbitrarily switch and set the
functions including the reading modes and the refresh

10 cycles, as shown in Fig. 4.

The word structure switching signals are so
switched by the word structure switching means WK1l and
WK2 that the memories la may be switched and set to
the word structure corresponding to the module wiring

15 substrate 6. '

As a result, the functions and the word
structures of the memdries la can be arbitrérily
switched and set by the function switching means KK1
‘and KK2 and Ehe word structure switching means WK1 and

20 WK2 even before or after the memories la are mounted.

' Only the word structure switching means for
switching the word structures may be provided on the
module wiring substrate, and the functions may be
switched by wiring the wiring pattern, in which a

25 predetermined function switching signal is inputted to
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“includes function switching external termnals for selecting a function- in.
dependence upon the state of a function switching signal, and wherein said
dedi cated printed-wiring substrate 15 further includes function sw tching
means for selecting an arbitrary function switching signal to be inputted
to said function switching external termnals. 20 13. A nenory nodul e
according to claim 12, wherein said f8Bction swtching neans includes: a
first node formed on said dedicated printed- wiring substrate and

el ectrically connected with the

the function switching pins of the memories, as
mounted for the predetermined function to be switched
and set, so that the functions may be arbitrarily set
by switching the word structures.

5 In this case, foo, the dedicated module wiring
substrate, as corresponding to the word structures and
functions to be switched and set, is prepared to mount
the memories thereon.

Next, on the dedicated deule wiring substrate 6
10 having the memories la mounted thereon, as shown in
Fig. 16, there are formed the wiring pattern HP1,
which is so wired that the preset word structure
switching sighal may be inputted to the word structure
switching pins FP3 and FP2, and a wiring pattexrn (or a
15 function setting line) HP2 which is so wired that the
preset function switching signal may be inputted to
the function switching pins FPl1 and FPO.
The functions and the word structures of the
‘memories la.are_automatically switched and set by
20 selecting the dedicated module wiring substrate 6, for .
whiEh the predetermined function and word structure
are switched and set in advance, and by mounting the
memories la on the selected module wiring substrate 6.
The aforementioned function switching means KKl

25 is constructed to include conducting chips for
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“function switching external termnal of said 25 sem conductor device, as

nmount ed on sai d dedi cated printed-wring substrate; a second node forned
on said dedicated printed- wiring substrate and connected with a supply
vol tage; and 5 a third node fornmed on said dedicated printed- wring

substrate and connected with a reference vol tage, and

-
————

selecting the state of the function switching signal
to the function switching pin FPO (as shown in Fig.
13), as mounted on the memories la, and mounting lands
for mounting the conducting chips.

5 These %ounting lands include: function lands
electrically connected by a predetermined wiring
pattern with the lands, at which are overlapped the
function switching pin FP0O; power lands electrically
connected through the wiring pattern with the supply

10 voltage Vcc; and ground lands electrically connected
through the wiring pattern with the ground potential
Vss.

Likewise, the aforementioned function switching

means KK2 is also constructed to include conducting

15 chips for switching the state of the function
switching signal to the function switching pin FPl (as
shown in Fig. 13), as mounted on the memorieé la, and
mounting lands for mounting the conducting chips.
-These‘hounti&g lands include: function lands

20 electrically connected by a predetermined wiring
pat;ern with the lands, at which are overlapped the
function switching pin FPl; power lands electrically
connected through the wiring pattern with the supply
voltage Vcc; and ground lands electrically connected

25 through the wiring pattern with the ground potential




‘wherein said function switching neans is nmeans for switching the function
switching signals 10 al together, as irnputted to said function sw tching
external terminals, with or without conducting neans provi ded between said
first node and said second node or between said first node and said third
node. 15 14. - A menory nodul e according to claim 12, wherein the function
of said senmiconductor device to be swf/ched by said function switching
means i ncludes a readi ng node. 20 15. A nenory nodul e according to claim
12, wherein the function of said sem conductor device

Vss.

With or without the conducting chips provided
between the function lands and the power lands or
between the function lands and the ground lands,: any

5 of the supply voltage Vcc, the ground potential Vss
and no connection may be arbitrarily selected and
inputted as the function switching signal Eo the
memories la to effect the function switching
operations selectively altogether.

10 Next, the aforementioned word structure switching
means WK1l include conducting chips (o: conducting
means) for switching'the state of the function
switching signal to the word structure switching pins
FP2 (as shown in Fig. 13), as mounted on the memories

15 la, and mounting lands for mounting the conducting
chips thereon.

These mounting lands include: word lands (or
fourth nodes) electrically éonnected by a
-predeterminea wiring pattern with the lands, at which

20 are overlapped the word structure switching pins FP2;
poﬁér lands (or fifth nodes) electrically connected
through the wiring pattefn with the supply voltage
Vee:; and ground lands (or sixth nodes) electrically
connected through the wiring pattern with the ground

25 potential vss.
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‘to be switched by said function switching neans includes a refresh cycle.
25 16. A nenory nodul e according to claim 12, -52- wherein the
function of said sem conductor device to be switched by said function

swi tching neans includes a reading node and a refresh cycle. 5 17. A nenory
nmodul e according to claim 12, wherein said function swtching nmeans

i ncl udes : -38~ :

e

The word structure switching means WK2 is
constructed to include conducting chips for switching
the state of the function switching signal to the word
structure switching pins FP3 (as shown in Fig. 13), as

5 mounted on the memories la, and mounting lands for
mounting the conducting chips thereon.

These mounting lands include: word lands
electrically connected by a predetermined wiring
pattern with the lands, at which are overlapped the

10 word sfructure switching pins FP3; power lands
electrically connected throdgh the wiring pattern with
the supply voltage Vee; and ground lands électricélly
connected through the wiring pattern with the ground
potential Vss.

15 With or without the conducting chips provided
between the word lands and the power lands or between
the word lands and the ground lands, any of the supply
voltage Vcec, the ground potential Vss and the non-

- connedtion m%y be arbitrarily selected and inputted as

20 the function switching signal to the memories la to
efféct the word switching operations selectively
altogether.

The mounting lands for mounting the
aforementioned conducting chips are arranged in the

25 vicinity of the corner portion of the module wiring




function setting lines wired on said.dedicated printed-wiring substrate and
. adapted to be switched to a predeterm ned function by nounting said at |eas
one 10 sem conductor device so that a predeterm ned function sw tching
signal is inputted to said function switching external termnals. 18. A
process for manufacturing a nmenory nodul e, 15 conprising: the step of
preparing a sem conductor device for -38-tching a predeterm ned word
structure on the basis of a word structure switching signal, as inputted to
word structure switching external termnals, and a

substrate 6 so that they can be easily mounted/
demounted even from the memory module which is
shielded by the metal case.

As a result, the following effects can be

5 achieved according the present Mode 2 of Embodimenti

(1) The functions and word structures of za2ll the
mounted memories la can be switched altogether by the
function switching means KK1 and KK2 and the word
structure switching means WK1 and WKZ so that the

10 functions of the memory module MM can be easily
switched for a short time period.

(2) Thanks to the aforementioned effect (1), the
specifications of the film to be used for the memories
la can be made common to reduce the cost and improve

15 the productivity.

(3) The assembly specifications of the memory module
MM can be made common to improve the developing
efficiency of products and facilitate the product
'managéhent.-

20 (4) By providing the function switching means KKl and
KK2 and the word structure switching means WK1 and WK2
at the corner portion or.in its vicinity of the module
wiring substrate 6, the funétions of the memories la
even in the memory module, as completed as a product,

25 can be easily switched for a short time period.
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‘20 plurality of kinds of dedicated printed-wiring substrates

. corresponding to a plurality of word structures, and sel ecting one of said
dedi cated printed-wiring substrates, as corresponding to a demanded word
structure of said sem conductor device, 25 fromsaid plurality f kinds of

dedi cated printed- -53- wiring substrates; and the step of nounting said
sem conduct or device on -40-

The present Mode 2 of Embodiment has been
described on the TCP type memories la. Despite of
this description, however, the memory module may be
constructed by using either the memories having BGA

S (ball grid array) structure such as the CSP (chip size
package) type made of a package having an external
diameter substantially equal to that of the
semiconductor chip or fhe memories having the LOC
{lead on chip) structure of the SOJ (small outline

10 j-leaded Package) type.

In a CSP type memory lb, for egample,
predeterﬁined pins dare assigned as the function
switching pins FPl1 and FPO for switching the functions
and the word structure switching pins FP3 and FP? for

15 switching the word structures, as shown in Fig. 17.

On the module wiring substrate having those
memories 1lb mounted thereon, on the other hand, there
are also provided the function switching means and the
‘word §tructu¥e switching means so that the functions

20 and the word structures can be arbitrarily switched by
inpﬁtting the function switching signals to the
function switching pins fPl and FPQO and the word
structure switching signals to the word structure
switching pins FP3 and FP2.

25 Next, in the SOJ type memory lc, for example, the
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"the selected one of said dedicated printed-wiring substrates. 5:19. A
process for manufacturing a-nenory nodul e, conprising: the step of
preparing a sem conductor device for selecting a word structure on the
basis of a word 10 structure switching signal, as inputted to word
structure switching external termnals, and for selecting a function on the.
basis of a function switching signal ,=4ds inputted to function sw tching
external termnals, function switching nmeans for

predetermined pins are assigned as the function
switching pins FP1l and FPO for switching the functions
and the word structure switching pins FP3 and FP2Z for
switching the word structures. These function

5 switching pins FP1 and FPO and word structure
switching pins FP3'and FP2 are electrically connected
bonding wires W with the bonding padsf as mounted on
the semiconductor chips 2, such as the predetermined
function switching pads BPl and BPO and the word

10 structure switching pads BP3 and BP2, respectively.

On the module wiring substrate for mcunting-the
memories lc, on the other hand, there are also mounted
the function switching means and the word structure
switching means so that the functions and the word

15 structures éan be arbitrarily switched by inputting
the function switching signals to the function
switching pins FPl1 and FPO and the word structure
switching signals to the word structure switching pins
‘FP3 and FP2. '

20 Although our invention has been specifically
described on the basis of its modes of embodiment, it .
should not be limited to.the aforementioned modes of
embodiment but can naturally be modified in wvarious
manners without departing from the gist thereof.

25 : In the foregoing Modes 1 and 2 of Embodiment, for
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" 15 selecting an arbitrary function swtching signal, as inputted to said
function switching external termnals by nounting conducting neans or not,
and a plurality of kinds of dedicated printed-w ring substrates
corresponding to a plurality of word structures, and 20 sel ecting one of
sai d dedicated printed-wiring substrates, as corresponding to a demanded
word structure of said seniconductor -¢@vice, fromsaid plurality of kinds
of dedicated printed-wiring substrates; 25 the step of nounting said
sem conduct or device on

example, the function switching signals and the word
structure switching signals are fed altogether by the
function switching means and the word structure
switching means to all the memories that are mounted

5 on the memory module. Despite of this fact, however,
the function switching signals and the word structure
switching signals need not be.fed altogether to all
the memories mounted on the memory module, but the
function switching means and the word structure

10 switching means may be provided for every two or three
memories.

In the foregoing Modes 1 and 2 of Embodiment, on
the other hand, the connection destinations are
switched by selectively mounting/demounting the

15 conducting chips or the chip parts such-as the jumpers
or resistors. - However, the function switching signals
to be inputted to the function switching pins of the
memories and the word structure switching signals to
"be inputted £p the word structure switching pins may

20 be selected and switched to the module wiring
suﬁgtrate by using the semiconductor device such as
the EEPROM (electrically erasable programmable read
only memory). |

In this modification, the predetermined pins of

25 the EEPROM are electrically connected by a wiring
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*-54- the selected one of said dedicated printed-wiring substrates; and the
step of selecting an arbitrary function selectively, with or without said
conducting means 5 provided. 20. A process for manufacturing a nenory
nodul e, conprising: the step of preparing a sem conductor device for 10
selecting a predeterm ned word structure on the basis

-43-

pattern with the function switching pins of the
individual memories which are mounted on the module
wiring substrate.
"To the EEPROM, there is inputted in advance a
S program for giving predetermined functions to the
individual memories so that the EEPROM switches the
functions and the word structures of the memories by
setting.on the basis of the program the electric
levels of predetermined pins, as connected with the
10 function switching pins and the word structure
switching pins, to any of the supply voltage, the
ground voltage or no connection.
In the foregoing Modes 1 and 2 of Embodiment,
moreover, when the function switching pins and the
15 word structure switching pins are open, the conducting
| chips, as connected with the function switching pins,
are not mounted. However, this non-connection state
may be effected by cutting the non-connected function
-switcRing pins and word structure switching pins from
20 the package end portions at the lead cutting step and
dié&onnecting them from the lands for mounting the
memories.
In the foregoing Modes 1 and 2 of Embodiment, on
the other hand, the operations to switch the functions

25 of the memories are effected by the reading modes
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‘of a word structure switching signal, as inputted to word structure
swtching external termnals, and for selecting a predeterm ned function on
the basis of a function switching signal, as inputted to function 15
switching external termnals, and a plurality of kinds of dedicated
printed-wiring substrates corresponding to the switching operations of a
plurality of word structures and a pl-#dality of functions, and sel ecting

one of said dedicated printed-wiring substrates, as 20

corresponding to a

demanded word structure of said sem conductor device and the sw tching
operation of the function, fromsaid plurality of kinds of
including the refresh cycles and the FAST PAGE and

EDO. However, the various switching operations such

as the DRAM operation modes or the synchronous DRAM

operation modes may be effected from the outside by

5 the function switching means.
Effects of the Invention

The effects to be obtained from the

representatives of the invention, as disclosed herein,

will be briefly described in the following.

10 (1) According to the present invention, the assembly

specifications of the memory module can be made common

to make it unnecessary to manage the semiconductor

device for the individual functions.

(2) In the present invention, on the other hand, the

i5 functions of the semiconductor device can be

arbitrarily switched even after the memory module is

completed, so that the specifications of the printed-

wiring substrate can be unified to cope with the

'changé'in the specifications flexibly.

20 (3) In the present invention, moreover, the functions

of the semiconductor device can be easily switched at

a low cost by selectively mounting/demounting the

conducting means such as the jumpers or resistors.

(4) In the present invention, moreover, thanks to the

25 aforementioned effects (1) to (3), it is possible to
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*dedicated printed-wiring substrates; and the step of nounting said
sem conductor device on.25 the selected one of said dedicated _
printed-wring -55- substrates. 21. A nenory nodule conprising: a wiring
substrate having arranged lines; 5 a sem conductor device; and a

function switching circuit, :
, -45-

drastically improve the product developing efficiency
and the productivity of the semiconductor device and

to facilitate the product management.
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wherei n said sem conductor device includes function swtching termnals for

sel ecting an internal
wherein said function switching circuit

function and nounted on said wiring substrate,
is electrically connected with the

and 10

function switching term nals of said sem conductor device and is arranged
on said wiring substrate. 15 22. A nmenory nodul e accordimgto—ctam 21,
wherein said function switching circué®-i ncl udes a fi

second el ectrode and a third el ectrode, wherein said ”"ﬂﬂﬂ"g"ﬂimmlﬂi]l S
. * [ L M s *

electrically

10

15

20

25

WE CLAIM:

1. A memory module comprising:

at least one semiconductor dewvice including
function switching external terminals for selecting_a
function in dependence upon the state of a function
switching signal:; and

a printed-wiriné substrate with said.
semiconductor device mounted thereon and including
function switching means for selecting an arbitrary
function switching signal to be inputted to said

function switching external terminals.

2. A memory module according to claim 1,

wherein said function switching means includes:

a first node formed on said printed-wiring
substrate and electrically conriected with the function

switching external terminal of said semiconductor

‘device, as mounted on said printed-wiring substrate;

a second node formed on said printed-wiring
subétrate and connected with a supply voltage; and

a third node formed.on said printed-wiring
substrate and connected with a reference voltage, and

wherein said function switching means is means

for switching the function switching signals
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- 20 connected with said function switching termnal, wherein said second

electrode is at a supply voltage, wherein said third electrode is at ground
potential, and 25 wherein the function of said sem conductor device
is swtched by rendering said first electrode and said second el ectrode, or

sai d f.i rst electrode and said third e_I;i:—trode condu’ct”!““cmn“I“ﬁﬂn!i"lm‘i:_ve.

altogether, as inputted to said function switching
external terminals, with or without conducting means
provided between said first node and said second node

or between said first node and said third node. :

5
3. A memory module according to claim 1,
wherein said function switching means is arranged .
at or in the vicinity of a corner portion of said
printed-wiring substrate.
10
4. A memory module according to claim 1,
wherein the function of said semiconductor device
to be switched by said functioh switching means
includes a reading mode.
15
5. A memory module accoxding to claim 1,
wherein the function oflsaid semiconductor device
to be switched by said function switching means
‘includes a éefresh cycle.
20
6. " A memory module according to claim 1,
wherein the function of said semiconductof device
to be switched by said function switching means
includes a reading mode and a refresh cycle.
25
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'5 . 23. A nenory nodule according to claim?22, further conprising: a
conducting el enment for rendering the first el ectrode and the second
el ectrode, or the first electrode and the third el ectrode of said function

switching circuit conductive. 10 24. A nenory nodule-acecerding—to—ctai m 22,
wherein the function of said sem conductor device t sai d
function switching circuit includes a48%ading m)de iﬂﬁﬁﬂ““ mﬂm m)dul e
according to claim 22,

7. A memory module according to claim 1,
wherein said semiconductor device further
includes-word-structure switching external terminals
for selecting a word structure ;n dependence upon the
S state of a word structure switching signal, and
wherein said printed-wiring substrate further
includes word structure setting lines for inputting a
preset word structure'5witching signal to said word
structure switching external terminals.
10
8. A memory module comprising:
at least one semiconductor device including word
structure switching external terminals for selecting a
word structure in dependence upon the state of a word
15 structure switching signal} and
a dedicated printed-wiring substrate with said
semiconductor device mounted thereon and including
dedicated lines corresponding to the switched word
‘strucfure of said semiconductor device.
20
9. | A memory module according to claim 8, further
comprising: word structufe switching means mounted on
said dedicated printed-wiring substrate for selecting
an arbitrary word structure switching signal to be

25 inputted to said word structure switching external
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“wherein the function of said sem conductor .device to be swtched by said
function switching circuit includes a refresh cycite- A nmenory nodul e
conprising: a wiring substrate having arranged Ihnjﬂmlﬁﬁseniconductor

| * ¢

device; a function switching circuit; and 25 ’,ﬁ'w’lﬂ,lmmlsettl ng

i nes,
-49-~

———

terminals.

10. A memory module according to claim 9,
wherein said word stru@ture switching means
5 includes word structure setting lines wired on said
dedicated printed-wiring substrate and adapted to be
switched to a predetermiped word sfructure by mounting .
said_semiconductor device so that a predetermined word
structure switching signal is inputted to said word

10 structure switching external terminals.

11. A memory module according to claim 9,
wherein said word structure switching means
includes:

i5 a fourth node formed on said dedicated printed-
wiring substrate énd electrically connected with the
-word structure switching external terminal of said
semiconductor device, as mounted on said dedicated
'printéa-wirihg substréte;

20 a fifth node formed on said dedicated printed-
wiging substrate and connected with a supply voltage:;
and |

a sixth node formed on said dedicated printed-
wiring substrate and connected with a reference

25 voltage, and
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-57- wherein said sem conductor device incl udes fun

termnals for switching an internal function aard noun MArlng _
substrate, and word structure switching term naI \““\\Qg\ «a 5 word
structure, and wherein said function sw tching ci LS Blectrically
connected with the function swtching terninals of* sai d seni conduct or
device and is arranged on said wiring59ubstrate. 10 27. A nmenory nodul e
according to claim 26,

wherein said word structure switching means is
means for switching the word structure switching
signals altogether, as inputted to said word structure
switching external terminalé, with or without
5 conducting means provided between said fourth node and
said firth node or between said fourth node and said

sixth node.

12. A memory module according to claim 8,

10 wherein said semiconductor device further
includes function switching external terminals for
se;ecting a function in dependence upon the state of a
function switching signal, and

wherein said dedicated printed-wiring substrate

15 further includes function switching means for
selecting an arbitrary function switching signal to be
inputted to said function switching external
terminals. -

20 13. A memory module according to claim 12,

' wherein said function switching means includes:
a first node formedion said dedicated printed-
wiring substrate and electrically connected with the
function switching external terminal of said

25 semiconductor device, as mounted on said dedicated
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‘wherein said function switching circuit includes a first electrode, a
second el ectrode and a third el ectrode, 15 wherein said first

el ectrode is electrically connected with said function—swtehi-ng—termn nal,
wherein said second electrode is at a supply voln third
el ectrode is at ground 20 potential, and wher ei m m!ﬁﬂ j ﬂi sai d
sem conductor device is sw tched by Péﬁderlng said ¥l rs and said
second el ectrode, or said first electfode and said

printed-wiring substrate:;

a second node formed on said dedicated printed-
wiring substrate and connected with a supply voltage;
and

5 a2 third node formed on said dedicated printed-
wiring substrate and connected with a reference
voltage, and

wherein said function switching means is means
for switching the function switching signals

10 altogéther, as inputfed to said function switching
external terminals, with or without conducting means
provided'between said first node and said second node

or between said first node and said third node.

15 14. A memory module according to claim 12,
wherein the function of said semiconductor device
to be switched by said function switching means
includes a reading mode.
-
_ 20 15. A memory module according to claim 12,
| wherein the function of said semiconductor device-
to be switched by said fﬁnction switching means

includes a refresh cycle.

25 16. A memory module according to claim 12,
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‘third el ectrode conductive or inconductive. 25 28. A nenory nodule

according to claim?27, further conprising: a congﬁﬁééégljﬂjﬂnﬁﬂ’T’/i

rendering the first electrode and the second ele . or m

el ectrode and the third el ectrode of said function \M‘“R ‘\\ cuit

conductive. 29. A menory nodul e accord| ng to cl ai m M\\ Lol the' function
52- * C

of said sem conductor device

cwmasmamnt

wherein the function of said semiconductor device
to be switched by said function switching means

includes a reading mode and a refresh cycle.

S 17. A memory module according to claim 12,
wherein said function switching means includes
function setting lines wired on said dedicated
printed-wiring substrate and adapted to be switched to
a predetermined function by mounting said at leas one
10 semiconductor device $o that a predetermined function
switching signal is inputted to said function

switching external terminals.

18. A.process for manufacturing a memory module,

15 comprising:

the step of preparing a semiconductor device for

switching a predetermined word structure on the basis
of a word structure switching signal, as inputted to
‘word structure switching external terminals, and a

20 plurality of kinds of dedicated printed-wiring

| subétrates corresponding to a plurality of word
structures, and selecting one of said dedicated
printed-wiring substrates, as corresponding to a
demanded word structure of said semiconductor device,

25 from said plurality f kinds of dedicated printed-
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"to be swtched by said function switching c I ncl udes a reading
mode. 30. A nenory nodul e according to-clai ein the function of

27,
sai d sem conductor device to be sw tched By lgu inct | itching circuit
15 includes a refresh cycle. 31. A nenory: // W#‘l& a wWring
wne

uit 10

substrate having interconnections; a sem‘conduct ol a
function switching circuit; and word-8B8ructure smﬁtc%ing s, wherein
sai d sem conductor device includes

wiring substrates; and
the step of mounting said semiconductor device on
the selected one of said dedicated printed-wiring

substrates.

19. A process for manufacturing a mémory moduie,
comprising:
the step of preparing a semiconductor device for
selecting a word structure on the basis of a word
10 structure switching signal, as inputted to word
structure switching external terminals, and for
selecting a function.on the basis of a function
switching signal, as inputted to function éwitching
external terminals, function switching means for
15 selecting an arbitrary function switching signal, as
inputted to said function switching gxtérnal terminals
by mounting conducting means or not, and a plurality
" 0of kinds of dedicated printed-wiring substrates
'corregbondiné to a plurality of word structures, and
20 selecting one of said dedicated printed-wiring
subétrates, as corresponding to a demanded word
structure of said semicoﬁductor device, from said
plurality of kinds of dedicated printed-wiring
substrates;

25 the step of mounting said semiconductor device on
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‘“function swtching termnals for selecting an internal_function and nount ed

on said wiring substrate, and 25 word structure tchin m nals for:
selecting a -59- word structure, wherein said;fZﬂy chin ircujt
is connected with the function switching termnals '%%”yuctor

device and is arranged on sald 5 wiring substrate, and L
_54-

the selected one of said dedicated printed-wiring
substrates; and

the step of selecting an arbitrary function
selectively, with or without said conducting means

5 provided.

20. A process for manufacturing a memory module,
comprising:
the step of preparing a semiconductor device for
10 selecting a predetermined word structure on the basis
of a word structure switching signal, as inputted to
word structure switching external terminals, and fo:
selecting a predetermined function on the basis of a
function switching signal, as inputted to function
15 - switching external terminals, and a plurality of kinds
of dedicated printed-wiring substrates corresponding
to the switchiﬁg operations of a plurality of word
structures and a plurality of functions, and selecting
‘one oE said-dedicated printed-wiring substrates, as
20 corresponding to.a demanded word strucfure of said
semiconductor device and the switching operation of
the functidn, from said plurality of kinds of
dedicated printed-wiring substrates; and
the step of mounting said semiconductor device on

25 the selected one of said dedicated printed-wiring
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“wherein said word structure switching circuit is electricall ected
wth said word structure switching term nals andfaﬁﬁmnTTrﬁﬁxga?gnmﬁrlng
substrate. 10 32. A nenory nodul e according to Wnntkﬂﬁ sai d

function switching circuit includes a first el ecﬂ!m ﬂ“ | ectrode

and a third el ectrode, 15 wherein said fi eetrbdé i S

electrically connected with said funebbon switching term nal, wherein said
second el ectrode is at a supply

substrates.’

21. A memory module comprising:
a wiring substrate having arranged lines;
5 a semiconductor device; and
a function switching circuit,
wherein said semiconductor device includes
function switching terminals for selecting an internal
function and mounted on said wiring substrate, and
10 ‘wherein said fﬁnction switching circuit is
electrically connected with the function switching
terminals of said semiconductor device and is arranged

on said wiring substrate.

15 _ 22. A memory module according to claim 21,
wherein said function switching circuit includes
a first electrode, a second electrode and a third
electrode,
GhereiA said first electrode is electrically
20 connected with said function switching terminal,
' wherein said second electrode is at a supply
voltage, |
wherein said third electrode is at ground
potential, and

25 wherein the function of said semiconductor device

1
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“voltage, wherein said third electrode is at ground 20 potential, and

wherein the function of said sem conductor device is. y maki ng on
breaki ng the connection between said first el ectrode ' ‘““mnd
el ectrode or said third el ectrode. 25  -60- \\“\“W\ “‘““ \

56 . * [4 L " s .t

ms——

is switched by rendering said first electrode and said
second electrode, or said first electrode and said

third electrode conductive or inconductive.

) 23. A memory module according to claim 22, further
comprising: a conducting element for rendering the
first electrode and the second electrode, or the first
electrode and the third electrode of said function

switching circuit conductive.

10
24. A memory module according to claim 22,
wherein the function of said semiconductor device
to be switched by said function switching circuit
includes a reading mode.
15
25. A memory module according to claim 22,
wherein the function of said semiconductor device
to be switched by said function switching circuit
includes a réfresh cycle.
20
26.: A memory module comprising:
a wiring substrate ﬁaving arranged lines;
a semiconductor device;
a function $witching circuit; and
25 word structure setting lines,
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‘33. A nmenory nodul e according to claim 32, wherein said word structure
switching circuit includes a fourth electrode, @ fifth electrode and a
sixth electrode, 5 wherein said fourth el'"”{ ﬂ [ ﬂ"t“ﬂ“(ﬁﬂly
connected with said word structure switching terrmﬂ,WWI d fifth
el ectrode is at a supply voltage, wherein said sixth¢tel éct¥ode i*s at ground

10 potential, and wherein the word-$tucture of said sen1conductor devi ce
is switched by maki ng or breaking the

wherein'said semiconductor device'includes
function switching terminals for switching an internal
function and mounted on said wiring substrate, and
word structure switching terminals for selecting'a
'5 word structure, and
wherein said function switching circuit is
electrically connected with the function switching
~ terminals of said semicondgctor device and is arranged

on said wiring substrate. .

10
27. A memory module according to claim 26,
wherein said function switching circuit includes
a first electrode, a sécond electrode and a third
electrode,
15 wherein said first electrode is electrically

connected with said function switching ferminal,
wherein said second electrode is at a supply
voltage,
Jherein said third electrode is at ground
20 potentlal and
wherein the functlon of said semiconductor device
is switched by rendering said first electrode and said
second electrode, or said first electrode and said
third electrode conductive or inconductive. |

25
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*connection between said fourth electrode and said fifth eI ectrode or said
sixth electrode. 15 34. A nenory nodul e accordi erein the

function of said sem conductor device to be smn ctlon
switching circuit includes a readi ng node. m e accordi ng
to claim33, wherein the function of said sem evece*to be

switched by said function sw tching eSBeuit includes a refresh cycle.

28. A memory module according to ciaim 27, further
comprising:'a conducting element for rendering the
first electrode and the second electrode, or the first
electrode and the third electrode of said function

5 switching circuit conductive.

'29. A memory module according to claim 27,
wherein the function of said semiconductor device
to be switched by said function switching circuit

10 includes a reading mode.

30. A memory module according to claim 27,
wherein the function of said semiconductor device
to be switched by said function switching circuit

15 . includes a refresh cycle.

31. A memory module comprising:

a wiring substrate having interconnections:

a' semic.onductor device;

20 a function switching circuit; and
| word structure switching lines,

wherein said semiconductor dewvice includes
function switching terminals for selecting an internal
function and mounted on said wiring substrate, and

25 word structure switching terminals for selecting a
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25 36. A nenory nodul e according to claim33, wherein the electrical
connection between the first el ectrode -and the second el ectrode or the

third el ectrode of said function switching cirguit TS made through a 5
conducting elenent. 37. A nenory nodul e accordi erein the
el ectrical connection between the fourth el ect roﬂmmmmnl'mmilmgl ectrode
or the sixth electrode of said -59-

word structure,
wherein said function switching circuit is
connected.with the function switching terminals of
said semiconductor device and is arranged on said
3 wiring substrate, and
wherein said word structure switching circuit is
electrically connected with said word structure

switching terminals and arranged on said wiring

substrate.
10
32. A memory module according to claim 31,
wherein said function switching circuit includes
a first electrode, a second electrode and a third
electrode,
15 wherein said first electrode is electrically

connected with said function switching terminal,
wherein said second electrode is at a suppiy
-voitage,
;hereiﬁ said third electrode is at ground
20 potentlal and
wherein the function of said semiconductor device
is switched by making on breaking the connection
between said first electrode and said'sécond electrode
or said third electrode.

25
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‘10  word structure switching circuit is nade through a conducting el enent.

-+ 38. A nmenory nodul e conprising: a wiring substrate fravimg Tmterconmect i ons;
15 a sem conductor device; a function setti wor d
structure setting circuit, wherein said seniconducwﬂlﬂggﬂw "Jﬁi Ie

function sw tching terminal's for selecting a function

said wiring substrate,
a word structure,

L smount ed on
and word structag-e switching termnals for selecting

33. A memory module according to claim 32,

wherein said word structure switching circuit

includes a fourth electrode, a fifth electrode and a

sixth electrode,

5 wherein said fourth electrode is electrically

connected with said word structure switching terminal,

wherein said fifth electrode is at a supply

voltage,

wherein said sixth electrode is at ground

10 potential,

and

wherein the word structure of said semiconductor

device is switched by making or breaking the

connection between said fourth electrode and said

fifth electrode or said sixth electrode.

15

34. A memory module according to claim 33,

wherein the function of said semiconductor device

to be swztched by said function switching circuit

lncludes a readlng mode.

20

35. A memory module according to claim 33,

wherein the function of said semiconductor device

to be switched by said function switching circuit

includes a refresh cycle.

25
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‘wherein said function setting circuit is connected with the functioen

switching termnals of 25 sai d sem conduct or dev%@e_and_Ls_aLLgnged on
sai d wiring substrate, and wherein said word erﬂh # etting circuit
L

is electrically connected with said word structu Iﬁ"ﬂlnals and
arranged on said wiring 5 substrate. _
-61-

36. A memory module according to claim 33, wherein
the electriéai connection between the first electrode
and the second electrode or the third electrode of
said function switching circuit is méde through ‘a

5 conducting element.

37. A memory module according to claim 36, wherein
the electrical connection between the fourth electrode
and the fifth electrode or the sixth electrode of said

10 word structure switching circuit is made through a

conducting element.

38. A memory mbdule comprising:
a wiring substrate having interconnections;
15 a semiconductor device; .
. a function setting circuit; and
a word structure setting circuit,
.wherein said semicbnductor device includes
.functEOn swikching terminals for selecting a function
20 anq mounted on said wiring substrate, and word
strﬁcture switching terminals for selecting a word
structure, |
wherein said function setting circuit is-

connected with the function switching terminals of

25 said semiconductor device and is arranged on said
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wiring substrate, and

wherein said word structure settiﬂg circuit is
electrically connected with said word structure
switching terminals and arranged on said wiring

substrate.
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-63-
Semiconductor Device and Process for manufacturing

the Same

ABSTRACT OF THE DISCLOSURE

A memory module MM, in which a module wiring

.substrate 5 is equipped with function switching means

KKl and KK2 for arbitrarily switching function
switching signals to be inputted to function switching
pins FPO and FP1l of.memories l. By these function ‘
switching means KK1 and KK2, moreover, the function
switching signals are arbitrarily switched from any of
no connection,-a supply voltage Vcc and a ground . -
potential Vss. These signéls are inputted altogether
to all the mounted memories 1 to switch and
arbitrarily set functions including reading modes and

refresh cycles.

Figure 5
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