-1 DESCRIPTION 1 April 2005 CARD- TYPE RECORDI NG MEDI UM AND METHOD FOR
MANUFACTURI NG SAME 5 Technical Field The present invention relates to a
card-type recording nmedium having a nmenory chip nounted at | east on  one
surface of the base board and an I C chip for 10 controlling operation of
the menory chip nmounted on the other Surface thereof. Backgrbépid 280
Conventionally, as one exanple of this kind of 15 card-type recording
medi unms, there has been known a small- size nenory card having a

sem conductor nenory chip such as DEkaxiIpTa@@y. Such small-size nenory
card is excellent in portability, so that the card is likely to be I n

heavy usage in portable devices and is expected taq record B
pi ctures, dynam c i neGfeRD-BAE MQ@P&%@%}P% weeiP t et H@ tabl e
devi ces. Consequently, the small-size nenory card has been required to
have | arger menory capRRiNMANUFRGENRING thMEmal | -si ze nmenory card general ly
has a standardi zed package size and thickness, which nmakes it 25
diffidult to achieve substantial increase of the nenory capacity only by
nounting a nenory chip on a board for -2- 1 April 2005

Technical Field

The present invention relates to a card-type
recording medium having a memory chip mounted at least on
one surface of the base board and an IC chip for

10 controlling operatibn of the memory chip mounted on the

other surface thereof.

Background Art

Conventionally, as one example of'this kind of
15 card-type recording mediums, there has been known.a small-
size memory card having a semiconductor memory chip such as
flash memory. Such small-size memory card is excellent in
portability, so thet the card is 1likely to be in heavy
usage in portable devices and is expected to record still
20 pictures, dynamic images, and music exchanged between the
portable devices. Conseguently, the small-size memeory card

has been required to have larger memory capacity.
However, the small-size memory card generally has
a standardized package size and thickness, which makes it
25 difficult to achieve substantial increase of the memory

capacity only by mounting a memory chip on a board for



mounting an I C chip that controls the nmenory chip inside the small-size
menory card. In achieving substantial increase of the nenory capacity, the
smal | -si ze menory card has al so been required to achieve a certain |evel :
of 5 rigidity and shock resistance as it is inserted and extracted to/from
the portable devices. Accordingly, it is.an object of the presdpril 2005

i nvention, in solving the above-stated issue, to provide a card-type
recordi ng medi um whi ch is capable of increasing 10 nenory capacity and
excellent inrigidity and shock resistance, and to provide a nethod for

manuf act urng, thgy S3Merc Dcﬁﬁ%ao%waec GhohA¥eDs | @Relmdnbroy dehipo iariahypl i sh

t he above ogject the present invention has the follow ng constitutions.

- According %g %ﬁéfi 2 QSCth£O£$e Piegent imyvertnoryihler eubs gamviaded a
card-type Cor i ng ne 'um  conp |S|ng a nmenory nodul e which is so

- constituted_that a u Ry p ¢ -yt e@d YA dRfry
board is noUfif&8=6n° Eggu#?%é%¥o basg bggkdémggd an I C chipﬁﬁor

controllin oper tion of the pl.ur 0 y ghi noused oJF an
ot her surfgéé of ?ﬂeqb éf réﬁ EX’ % Hﬁggéed£|£€?%§%iage -3 1 April

2005 According to a se ond aspect of resent . .inyenti e
provi @ed tﬁégggﬁaytyag [ eEBPG ngrﬁgalﬁﬁgc% S@Nt ;¢ NYenti;oRe ey e 4rid

extracted to/from the portable devices.
Accordingly, it is an object of the present
inventien, in solving the above-stated issue, toc provide a
card-type recording medium which is capable of increasing
10 meﬁory capacity and excellent in rigidity and shock

resistance, and to provide a method for manufacturing thg

same.

Disclosure Of‘Invention

15 In- order to accomﬁlish the above object, the
present invention has the following constitutions.

According to a first aspect of the present

invention, there is provided a card-type recording medium

comprising: a memory module which is so constituted that a

20 plurality of memocry chips afe mounted on a memory board is

mounted on one surface of a base board; and an IC chip for

controlling operation of the plurality of memory chips is

mounted on an other surface of the base board, with all

housed in a package.



as defined in the first aspect, wherein the nmenory nodules are so
constituted that the nenory chips are nounted on 5 both front and back
surfaces of the nenory boards. According to a third aspect of the present
invention, there is provided the card-type recording nedium as defined in
the first or second aspect, wherein the, memory modules are d AR of a
plurality of menory 10 nodul es, and the~ nenory chip is nmounted on the
menory board of each nenory nodul e. According to a fourth aspect of the
present invention, there is provided the card-type recordi ng nedium as

defined in any one of the first_through third aspects,. A5 wherein

memory chip is mount®8SBRIRE o strf %OIBC{ atsl)fgecgtaseo 0ar ¥ crceoéregﬁng to
a fifth asggct of the gresent invegtiog therg %s grovidegﬁthe g%ﬁg-type
recording FREPRRIORs HRPFRedSi ATAKyCBRetP FREITFYBE ERFGGGHFoMIHF ™
aspects, 20 wherein an electrode of the nmenory board and an elecafgpe of
the base bd8r@caiBed| &bt fncalfiy storRadd WA 4T chRBuREBPIYhZOIULeS

el ectrically connects those electrodes in a direction orthogonal to-a
menory boa®¥e msent¢oRs thtered thet phke BeEFFY -chips 1 axsr imowpdsdA&or di ng
to a sixth aspect of the present invention, there is provided the

car d- Pype pethr tifomt nend upachssdefeaed PR the 1ENPHYabpaEdS-wherein

el ectrodes of the respective nenory boards are electrically connected with
According to a third aspect of the present

invention, there is provided the card-type recording medium
as defined in the first or second aspect, wherein the
memory modules are composed of a plurality of memory

10 modules, and the memory chip is mounted on the memory board
of each memory module.

According- to é fourth aspect of the present
invention, there is provided the card-type recording medium
as defined in any one of the first thréugh third . aspects,

15 wherein the memory chip is mounted on the one surface of
the base board.

According to a fifth aspect of the present
invention, there is provided the card-type recording medium

as defined in any one of the first through fourth aspects,

20 wherein an electrode of the memory board and an electrode
of the base board are electrically connected with a
conductor that electrically connects those electrodes in a

direction orthogonal to a memory board mounting face of the

base board.



5 one another via a conductor that electrically connects the

the nmutual ly adjacent nenory boards in a direction orthogonal

el ectrodes of

to a nenory

chip nounting face of the nenory board. .According to a seventh aspect of
the present 10 invention, there is prOV|ded the card-type recordin
as defined in the fifth or sixth aspectg-wherein the conductlofpil2085

conductive wire. According to an eighth first aspect of the

pr esent

nmedi um

i nvention, there is provided the card-type 15 recording nedium as defined
in any one of the first through fourth aspects, wherein the nenory nodul es
are conposed of a fprshr-AEALrY teDdyl esardha sepeut menfdr yCheodes s ethie

first nmenory nodul e bei ng nounted on the base board, and the

second

merory modylgobeing, ”‘EH@S:%d19“ptrl&%LB'eHSEh@EE@&ﬂ"l@ﬁﬂ)diﬂcmrmd enadiemenr y

chi p bei ng nounte

he menmory board of each nenory nodul e and an

el ectrode of tdré%l %ﬁe :H'Pafﬁe @Bl?ﬁe%sﬁ%@% ,Ofwndhei megDeytboded aff ttieefirst

menory nodul e, el ectrode of t

menory board of the second nenory

nodul e 25 _ar e?%?%%“ éﬂé%gcggggg eq%e Wt R1@re gonduGt | ¥ennkEeed- Swiltpri |

2005 Accor dFR ect o present invention, t

here is

provi ged the card; LERe e of OrcE&QdHE%P”%hé‘é Q%b‘&%@a'aﬂwh%oﬁ-ﬂﬁetdtsnrttséxth

aspect, wh&P& RTPR conducfi ve

10

15
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25

electrodes of the mutually adjacent memory boards in a
direction orthogonal to a memory chip mounting face of the
memory board.

. According te a seventh aspect of the present
invention, there is provided the card-type recording medium
as defined in the fifth or sixth aspect, wherein the
conductor is a conductive wire.

According . to an eighth first. aspect of the
present‘ invention, there is provided the card-type
recording medium as defined iﬁ any one of the first through
fourth aspects, wherein the memory modules are composed of
a first memory module and a second memory module, the first
memory module being mounted on the base board, and the
second memory module being mounted on the first memory
module, while the memory chip being mounted on the memory
board of each memory module and

an electrode of the base board, an electrode of
the memory board of the first memory module, and an
electrode of the memory becard of the seccnd memory module

are electrically connected with one conductive wire.



5 According to a 10th aspect of the present 10 invention, there is provided
the card-type recording nmedium as defined in the fifth or sixth aspect,
wherein the conductor is a conductive pin disposed inside an insulative
resin sheet. According to an 11th aspect of the present invention, there
is provided the card-type recording nedigim as defined in the Apil2A0Dr

si xth aspect, wherein the conductor is a rectangular parallelepiped

el ectronic conponent in which electrodes on top and bottom faces of 15
each end are electrically connected to each other; According to a 12th

aspect of the present, inventjon, these is.Pfoviges-thesgargnéyppgreeeatrdi ng
medi um as defi ned ir%%ﬁﬁfa%ﬁ‘ oﬁx%hgifirst throﬂ%h 11t h aspects, wherein

th b has t | ur al j . i di o
syfmnf??géqrﬁrae[r&:g"’r‘@enr[}gglp%”{sg é%&n\bﬁeMé Yo £ba Pyl disprsedy medium

f W se direction of the nmenory board.

According to a 13th aspect of thg prese 5 ti.Qn..her gpbseRkovided the
card-type riscof8rage dﬁﬂnlggg dﬁ*gﬂédtﬂ% §%§¥%ﬂea%%efﬁé fir?tethrough 12t h

aspects, 25 wherein at |east one nmenqgr hip is nounted on each of both -6
1 April ZOGPQQHqQREﬁQ%ﬁat@RP##ﬁﬁﬁ%éThﬁggj and the nenory chips nounted on

boLh, Surfaces of the [RIONY, S0376 8T8 MRHRLCC QR IFatad Al p2esale

invention, there is provided the card-type recerding medium
as defined in the fifth or sixth aspect, wherein the

. conductor is a conductive pin disposed inside an insulative
resin sheet..

10 According to an 1lth aspect of the present
invention, there is provided the card-type reéording medium
as defined iﬁ the fifth or sixth aspect, ‘wherein the
conductor is . a rectangular parallelepiped electronic
component in‘which electrodeé on top and bottom faces of

15 each end are electrically connected to each other:

According to a 12th aspect of the present
invention, there is provided the card-type recording medium
as defined in any one of the first through 11lth aspects,
wherein the memory board has the plurality of memory chips

20 disposed symmetrically to a center of a lengthwise
direction of the memory board.

According to a 13th aspect of the ©present
invention, there is provided the card-type reccrding medium
as defined in any one of the first through 12th aspects,

25 wherein at least one memory chip is mounted on each of both




According to a 14th aspect of the present 5 invention, there is provided
the card-type recording nmedium as defined in any one of the first through
13t h aspects, wherein a nmenory chip is nounted on the other surface of
t he base board. According to a 15th aspect of the present 10 invention,
there is provided the card-type recordi-ng-nedi um as defi ned 1 Aprd2p0%ne of
the first through 13th aspects, wherein an RF LSI chip and a baseband LSI
chip are mounted on the nenory board or the base board. According to a
16t h aspect of the present 15 invention, there is provided the card-type

recordi ng nedifsne Ao defidatendr @ BbAYANY agde tofe teenddy séhifs omgbnibth
aspects, wherein the nenory board is a filmboard. According to a 17th

aspect of the pEegeriur dapeant ben cHdenembs yPrevd Aedatrbe wang: éype.d eper di ng
medi um 20 as defined in any one of the first through 15th aspects, wherein

the menory 1beand and thehaseaardconstitute one filmboard. According
to an 18th aspect of the present invention, there is provided a nethod for

manufacturing the - 7.5, Aatid 2005 gardatype,cgeerdi ng mdidim gscdefit ned
in any one of the first through 15th aspects, conprising: laying the nenory
boardson t QR .k hiRG 0Ne SU aCrovided the card-type recording medium
as defined in any one of the first through 13th aspects,
wherein a memory chip is mounted on the other surface of
the base board.
According to a 15th aspect of the present
10 invention, there is provided the card-type recording medium
as defined in any one of the first through 13th aspects,
wherein an RF LSI chip and a baseband LSI chip are mounted
on the memor? board or the base board.
Accprding to a 16th aspect of. the present
15 invention, there is provided fhé card-type recording medium
as defined in Claim any one of the first through 15th
aspects, wherein the memory beard is a film board.
According to a 17th aspect of the present
invention, there is provided the card-type recording medium
20 as defined in any one of the first through 15th aspects,
wherein the memory board and the base board constitute one
film board.

According to an 18th aspect of the present

invention, there is provided a method for manufacturing the



of -the base board; and electrically connecting an el ectrode of the base

board and an el ectrode of the nmenory board with a conductor

t hat

el ectrically connect the electrodes in a direction orthogonal to a nenory
board nmounting face of the base board. 10 According to a 19th aspect of
the present invention, there is provided a nethod for nmanuf act Apiilrg@0oShe

card-type recording nediumas defined in the third or sixth
conprising: laying t he one nenory board on top of. -the one

aspect,
15 surface of

t he base board; laying the other nenory board on the one nenory board,;

lectricall ti fadh f
el ectrica %r@?@ﬁé&%%ﬁﬁc\%tﬁ %98 aéé 8e?d3€d %ﬁﬁr tgnglndor’?é eqle ogdes 0

conduct or a

the plurality o

ectrically

connects t@qr@kegbkggsgahgtgogghggk%gggﬁﬁ gggg% | to a nenory board

mounting facé of S 20t h aspect

of the present

i ion, there i i h hod f f ing - '
et o T2 PSRRIl LI R e a0

wherein the Cﬁggu tor Es a condgctive wire. According to a 21st aspect of

the present’i nEnPr3R, PPAEFE PE

5 electrically connecting an electrode of

provi ded the nethod for manufacturing

the base

board and an electrode of the memory bocard with a conductor

that electrically connect the electrodes in a direction

crthogonal to a memery board mounting face of

beard.

10 According to a 19th aspect of the

the base

present

invention, there is provided a method for manufacturing the

card—type recording medium as defined in the third or sixth

aspect, comprising:

laying fhe one memory board on top of the one

15 surface of the base board:;

laying the other memory bocard on the ocne memory

board;

electrically connecting an electrode of

the base

board and electrodes of the plurality of memory boards with

20 a conductor that electrically cconnects the electrodes in a

directicon orthogonal to a memory board mounting face of the

base board.

According to a 20th aspect of the

present

invention, there is provided the methcd for manufacturing




5 the card-type recording nmediumas defined in the 19th aspect,

el ectr ode

boards are electrically connected with one conductive wire. According to a

of the base board and electrodes of the plurality of nenory

wherein an

22nd aspect of. the present 10 invention, there is provided the nethod for

manuf act uri ng

the card-type recordi ng-nedi um as defined i n thapdl@0050r

19t h aspect, wherein the conductor is a conductive ball. According to a
23rd aspect of the present invention, there is provided the card-type

recordi ng

medi um 15 as defined in the fifth aspect, wherein the nenory

nmodul es ar enpr d et pMd hracbirshg MMM Psube fandda SeCend MBI Yor

nodul e, the, conductor is a conductive ball that passes through a through

hole for fumrghi @RLAEGES AR RlieCHHRASRlHu2G 1 ke emnH ok afjtde first
menory nodul e, and an upper portion of the conductive ball is electrically

connect ed

nodul e, while an | ower porti

connect ed

g - 1 Apri

Cheresls peaui degkhe, sar delupes 0oLl ums s daf | ned di, anyogpe of

the first

to an eIegEEQQQiQ%-thﬁ;nqpbryl§@arngEtheo%eCQ%% MBODL Yorn ©

n of the conductive ball is electrically

i T i e s S o R

aspects, erein t "€ nmemory board b&in

rectangul ar, _and thewggnon
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aspect, rei an electrode o©of the bpase board and
electrodes of thé plurality of memory boards are
electrically ccnnected with one conductive wire.

According to a 22nd aspect of  the present
invention, there is provided the method for manufacturing
the card-type recording medium as defined in the 18th or
19th aspect, wherein the conductor is a conductive ball.

According to a 23rd aspect of the present
inventidn, thgre is provided the card-type recording medium
as defined in the fifth aspect; wherein

the memory modules are provided with a first
memory module and a second memory module,

the conductor is a conductive ball that passes
through a through hole for functioning as an electrode of
the memory board of the first memcry module, and an upper
portion of the conductive ball is electrically connected to
an electrcde of the memory board of the second memory
module, while an lower portion of the conductive ball is

electrically connected to an electrode of the base board of

the base board module.

| e.



chip being rectangular, a long side of the rectangular nenory chip is

di sposed approximately parallel to at |east one short side of the
rectangul ar nmenory board, and along the short side there is disposed an

el ectrode of the nmenory 10 board to be connected to an el ectrode of the
base board. According to a 25th aspect- ®f the present i nventApri 200her e

I s' provided the card-type recording nedium as defined in the 24th aspect,
wherein the plurality of nmenory chips are provided on one 15 surface of
the nenory board, and on the one surface of the nenory board and anong the
plurality of nmenory ehiRsdiidie tebecirodetho bepeanecikd tiet hprekentrode

~ of the base board is disposed approximately parallel to the short side of

. board "of an other nendry o

the memory BRand: 20 Acyding g @ &6 hrraspectdof yider ptesentg msyenmi on,
there is provided the card-type recording nedium as defined in any one of

the first t O&I@f&ﬁ% 2{‘?5;‘?&’%? and o25th aspecss, tweenshn 1the nespeytapdul e

I s conposed of a p 25 menory nodules to be lam nated, and a
Iengthmﬁse&?gggﬂ{on -10 1 April 2005 of the nmenory chip di sposed on the
menory board 6f " "0one nenory nodule out of the plurality of nenory nodul es

~ Crossegs a | engt hw se ier%ce' qf, 4.he T ¥ | b &l $POS Ok thengByory

_ c?ﬁrlr}e ou% of e rsecép}ur%]klty %?drrermry nodul es.
chip being rectangular, a long side of the reétangular
memory chip is disposed approximately parallel to at least
one short side of the rectangular memory board, and along
the short side there is disposed an electrodé of the memory

10 board to be connected to an electrode of the base board.

According to a 25th aspect of the present
invention, there is provided the card-type recording medium
as defined in the 24th aspect, wherein
the plurality of memory chips are pfovidgd cn one

15 surface of the memory board, and on the one surfa;e of the
memory board and among the plurality of memory chips, the
electrode to be connected to the electrcde of the base
board is disposed approximately parallel to the short side
cf the memcry board.

20 According tec a 26th aspect of the present
invention, tﬁere is provided the card-type recording medium
as defined in any one of the first through 17th, 24th, and
25th aspects, wherein |

the memory module is composed of a plurality of

25 memory modules to be laminated, and a lengthwise direction



10 According to a 27th aspect of the present invention, there is provided
the card-type recording nmedium as defined in any one of the first through
17th, 24th, 25th, and 26th aspects, wherein the nmenory nodule is conposed
of a plurality of nenory nodules to be |am nated, and a thickness of the
menory chi p di sposed on the menory boardpaf an upper-side netApy 2008ul e
out of the plurality of nmenory nodules is |arger than a-thickness of the
menory chip disposed on the 15 nmenory board of a | ower-side nmenory nodul e
out of the plurality of nenory nodul es. According to a 28th aspect of the

present inyEnthenndmefe ksipr 0¥ §ieskddne ogar €hé y pRnicacor Bb8gdesif umneas
defined in any one of the first through 17th, and 24th 20 through 27th

aspects, WHRIRIAY a RNl rB%ﬁ“'%fCO'ﬁHQSGQlQEa&H%Kp' gial nb¥o0f BRI sChi ps
nount ed on the nennry board is nounted on an er surface of the base

board. AcCoiifiGd & al@:%@hﬁﬁ@cﬁlPECEESnDE%Sec'Tlter ngénd%eé‘ﬁiﬁ’”dlkﬁ%rs%d S

provi ded the card-type recording nmedium-11 as defined in any

one of the ofri rSie LALAYY Jo%ta*}’d %ﬁt B+ niahr Mbl\zft Hoéﬁ? Clotee TYELREL
conprising a reinforcrng portion e of insulati reln orcing resin
di Spos‘jed b%tl\ﬁ%%'llttr}e o@%ﬂo}v%&hﬁ@g .t he

According to a 27th aspect o¢f the present
invention, there is provided the card-type recording medium
as defined in any one of the first through 17th, 24th,
25th, and 26th aspects, wherein

10 the memory module i1s composed of a plurality of
memory modules to be laminated, and a thickness of the
memory chip disposed on the memory board of an upper-éide'
memory module ocut of the plurality‘of memory modules 1is
larger than a -thickness of the memory chip disposed on the

15 memory board of a lower-sidé memory module ocut of the
plurality of memory modules.

According to a 28th aspect o¢f the present
invention, there is provided the card-type recording medium
as defined in any one of the first through 17th, and 24th

20 through 27th aspects, wherein

a memory module composed of the plurality of
memory chips mounted on the memory bkoard is mounted on an
other surface of the base board.

According to a 29%9th aspect of the present

25 invention, there is provided the card-type recording medium



5 base board. According to a 30th aspect of the present invention, there
is provided the card-type recording nedium as defined in any one of the
first through 17th, and 24th through 29th aspects, further conprising a
reinforcing 10 portion nade of insulative reinforcing resin disposed
between the nenory boards of the pluralijtyy of nenory nodul est Agdl@908i ng to
a 31st aspect of the present invention, there is provided the card-type
recordi ng medi um 15 as defined in any one of the first through 17th,- and
24th through 30th aspects, further conprising a reinforcing portion nmade

of insulatime cﬁ@fmgackﬁgahgsidﬁedi&ﬂo%ﬁg fhekpeen 3mdmner-H acenaf 2uke
package and the nenory board. According to a 32nd aspect of the present 20

i nvention, 48y ﬂf@g%ﬂﬂ@ék%%ggmifﬁgéhéﬂp@ 50t ghng nmedium as defined in
any one of 1he1?%rst through 17th, and 24t% JEthrough 31st aspects, further

conprising a rEi”for%ingréﬂﬂf&fyl ﬂep%E i%%glah%%% re%gforghggé?%?yg L

di sposed between an 1 nner face o e package and the base boar

L il 2005 ' 33r d j ] h '
B ovi ded ¢ RE Sarar Lot ST e ot e TR iRt Lot e st bt
t hrou 31st as&;cts wherein a thickness of the insulative reinforcing

resinis 5 gﬁﬁa %%§Qﬂ | arger than a thickness of the nmenory chip
According to a 30th aspect o©of the present

invention, there is provided the card-type recording medium

as defined in any one of the first through i?th, and 24th

through 29th aspects, further comprising a reinforcing

10 portion made of insulative reinforcing resin disposed

between the memory boards of the plurality of memory

modules.

According to a 3lst .aspect of the present

invention, there is provided thé card-type reéordipg medium

| 15 as defined in any one of the first through 17th, and 24th

through 30th aspects, further comprising a reinforcing

portion made of insulative reinforcing resin dispcsed
between an inner face of the package and the memory board.

According teo a 32nd aspect of the present

20 invention, there is provided the card-type recording medium

as defined in any one of the first through 17th, and 24th

through 31st aspects, further comprising a reinforcing

portion made of insulative reinfeorcing resin disposed

between an inner face of the package and the base board.



According to a 34th aspect of the present invention, there is provided the

card-type

one menory
board, and
are |l ocate
each ot her

recordi ng nmedium as defined in the 13th aspect, wherein at
chip is nounted on each of both surfaces of the nmenory 10

| ea

the nenory chi ps nounted on both surfaces of the nenory board
d at a generally sane positiQ@and shaped gener al |YyApril@@05cal

. According to a 35th aspect 0

provi ded the card-type recordi ng nedium 15 as defined i-n any one of the

first thro
junction p
the base b
there is p
the first
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an electro
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ugh 17th, and 24th through 34th aspects, further conprising

a

st

to

the present invention, there is

ortion fogﬁgﬁi%a pnst angsspace hetween 4 hedg%rriogyeg%{:_d and

oard. Accor 0 a 3bth aspect of the present

venti on,
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According to a 34th aspect of the present
invention, there is provided the card-type recording medium
as defined in the 13th aspect, wherein at least one memory
chip is mounted on each of both surfaces of the memory
board, and the memory chips mocunted on both surfaces of the
memory board are located at a generally same position and
shaped generally identical to each other. |

According to a 35th aspect of the present
inventién, there is provided the card-type recording medium
as defined in any one of the first through 17th, and 24th
through 34th aspecté, further comprising a Jjunction portien
for keeping a constant space between the memory board and
the base board.

According to a 36th aspect of the present
invention, there is provided the card-type recording medium
as defined in any one of the first through 17th, and 24th
through 35th .- aspects, further comprising a protruding
electrode for connecting an electrode of the base board and
an electrode of the memory board, provided in either ocne of

the both electrodes.



drawi ngs, in which: Fig. 1 is a schematic perspective view show ng a
smal | -size nenory card with a case renpoved according to one 10 enbodi nent
of the present invention, in which some conductors are deleted for easier
under standing of electrodes and the like; Fig. 2 is a side view show ng
the small-size nenory card of Fig. 1;_]3 Fig. 3 is a partiallApd2005
sectional side view 20 manufacturing a base board nodule, a first nenory
nodul e, and a second nenory nodule, in a nethod for manufacturing the
smal | -size nmenory card of Fig. 1; showing the snmall-size nenory card of
Fig. 1 in a conpleted state, in which connection portions between nenory
chips and a board as well as a case are shown by cross section for easier

O e g 08 st oA oot VS B oot 5. s
o8, 0o oD are, kegRectLyal Voo Rel (Ll Sgss et gtel vl apataly
Lhe 11751 GINoty, MBdule, and Lhe secong renoLy odue S8 el BAne
fixin% thedggéigpgﬁggry1ggg£le ggd conjunction with the preferred
embcdiments thereof with reference to the accompanying
drawings, in which:
Fig. 1 is a schematic perspective view showing a
small-size memory card with a case removed according to one

ic embodiment of the present invention, in which some
conductors are deleted for —easier understanding of
electrodes and the like;

Fig. 2 is a side view showing the small-size
memory card of Fig. 1}

15 Fig. 3 is a partial cross sectional side view
showing the small-size memory card of Fig. 1 in a completed
state, in which cohnection portions between memory chips
and a board as well as a case are shown by cross section
for easier understanding:;

20 Figs. 42, 4B, and 4C are, respectively, partial
cross sectional explanatory views showing processes of
manufacturingra base board module, a first memory module,

and a second memory module, in a method fer manufacturing'

the small-size memory card of Fig. 1;



t he second nmenory nodule, in the nethod for manufacturing the small-size

menory card of Fig. 1; Figs. 6A, 6B, and 6C are, respectively, partial

cross sectional explanatory views showing a process of tenporarily fixing
the tenporarily-fixed first nenory nodule and second nenory nodule to the
' a process of indiviggally connecti ng el ect Apile2§06f t he
ess 'of connecting 15 el ectrodes of
as anot her exanple of the

base board nodul e,
nodul es with conductive wires, and a pr
the nodules with a continuous conductive wire
in the nethod for manufacturing the small-size nmenory card of

ross_sectional _side_view show . ) -size
menory card in a comﬁ?ﬁ%ml§§%te%E20 gECorapﬁg ?8 agggbon§¥%§gggﬁﬁgﬁ "of
the present invention, in which connection portions bet
and a boarRETHs ade|GTAES SeGSE R %&P%Ef? erﬁ

Figs. BA, 83, and 8C are, respectively, rei 25 cross
aﬁﬁgiﬁﬁ-pgvi@%d%%oﬁaﬁéea B oddss BRsE1 Of“%r F‘P%Ié’d@ p% fti ng

and feeding solder paste to the base board nodule, a process of fegging a

conduct or,
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understandiqg;
secti onal

1, Fig. 7 is a partial
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10

15

20

25

process of temporarily fixing the first memory module and
the second memory module, in the method for manufacturing
the small-size memory card of Fig. 1;

Figs. 6A, 6B, and 6C are, respectively, partial
cross sectional explanatory views showing a process of
temporarily fixing the temporarily-fixed first memory
module and second memory module to the-base board module; a
process of individually connecting - electrodes of the
modules_with conductive wires( and a.process of connécting
electrodes of the modules with a continuous conductive wirg
as another example of the conductor, in the method feor
manufacturing the small-size memeory card of Fig. 1;

Fig. 7 is a partial cross sectional side view
showing a smali—size memory card in a completed state
according to a second embodiment of the present invention,
in which connection portions between memcry chips and a
board as well as a case are shown by cross section for
easier understanding;

Figs. 8A&, 83, and B8C are, respectively, partial

cross sectional explanatory views showing a process of

se

and a process of applying solder paste to the firsgﬁ;egpry 5
i g.



Figs. 9A and 9B are partial cross sectional explanatory views show ng a
process of nmounting the first nenory nodule on the base board nodule with
the conductive 10 balls that are on the respective sol der paste el ectrodes
of the base board nodul e, and a process of applying sol'der paste to the
second nmenory nodul e, in the nethod for,_manufacturing the snbAprlsi0Dé

.

menory card of Fig. 7; Figs. 10A and 16%5are, respectively,., partial 15
cross sectional explanatory views showing a process of feeding a
conductive ball one by one onto each solder paste electrode of the first

~ menory nodul e that is t he base , board dul e, 0 ' t he
 second mwn%|a@og%§qg§qq rssotl%eﬁ"ﬂﬁeﬁlsr%tﬁucf etl% %a%??zg%%%%@?%%ggm | s
20 that are on the respective sol der paste electrodes .of the £££s%a nory
modul e, in 3 REFGRET0P T dreSFERG GotTRITY the 1O R ehor 1 63r 825F Fig.
7, Fig. 11 is a partial cross sectional_side view shown smal | -si ze
menory car $od€Esdr dPAgteo & agtinase ZE?I%enj%%i E’é‘ﬁ[e \(,)\ff’o?ﬁ ﬁ‘g%“g]n ' i AVént Fon:
-16 1 April 2005 Fig. 12 is a partial cross sectjonal sidg,vieM/ showi ng a
-~ smal | -si ze PEORSSF c&Ld apPévdnAg £81ldefouPEfteenbBdi Weht bfrfhe PFELEHL
. invention; Fig. 13 is a partial cross sectional side view 5.shomﬁng a
- smal | -Ssi ze moshidrey dar ¢ aeddodl 91 FaRFHFFINE EHh Jdianeiita b~ $he® pREERhY
i nvention;

card of Fig. 7;

Figs. 9A and 9B are partial cross sectional
explanatory views showing a process of mounting the first
memory module on the base board module with fhe conductive

10 balls that are on the respective sclder paste electrodes of
the base board module, and a process of applying solder
paste to the secénd memory moaule, in the method for
manufacturing the small-size memory card of Eig. 7

Figs. 10A and 10B are, respectiveiy,.'partial

15 cross sectional explanatory views showing a process of
feeding a conductive ball one by one onto each solder paste
electrode of the first memorf module that is on the base
board module, a process of mounting the second memory
module on the first memory module with the conductive balls

20 that are‘on the respective solder paste electrodes of the
first memory module, in the method for manufacturing the
small-size memory card of Fig. 7;

Fig. 11 is a partial cross sectional side view
showing a small-size memory card according to a third

25 embodiment of the present invention;



Fig. 14 is a partial cross sectional side view showing a small-size nenory
card according to a sixth enbodinent of the present invention; 10 Fig. 15
is a partial cross sectional side view showing a small-size nenory card
according to a seventh enbodi nent of the present invention; Fig. 16 is a
partial cross sectional side view shomﬁ%g a small-size nenDryAE@ﬁ@os
according to an eighth 15 enbodi nent 6% the present invention; Fig. 17 is
a partial cross sectional side view showing a small-size nenory card
according to a ninth enbodiment of the present invention; Fig. 18 is a

partial cross sectional si view 20 _shqow n ' ey ¢aed
according to a tenth Flr-%'boggrréﬁt f Pﬁﬁzl \rﬁnescgrncfass?g%(%%;c?gé?lﬁ g. é/19 ?é a

partial cross sectional sjde view shomﬁngé%sfg%é%§§%%§gneqpr% ??égitﬁpri

accor di ng t @A edentFe - EnHotE MmUY t ntion;
2005 Fig. 20 is a partial cross sectional sjde view showng a small-size
menory car ERRIBRATY @ e RIFIH T Ot e’ of the present invention;

Fig. 21 is a partial cross sectional side view 5 sho&in% i Sn%%i‘éké%
menory card accordi nFi® alBhilst eenPRTERBodfiRIR SPCERE Brestnt® i nvENti on;

Fig. 22 is a partial cross sectional side view ,  fth
3 showing a small-size memory card according to a (fift

embodiment of the present invention;

Fig. 14 1is a partial cross sectional side view
showing a small-size memory card according to a sixth

embodiment of the present invention;

10 Fig. 15 is a partial cross sectional side view
showing a small-size memory card according to a seventh

embodiment of the present invention;

Fig. 16 is a partial cross sectional side view
showing' a small-size memory card according to an eighth

15 embodiment of the present invention;

Fig. 17 is a partial cross sectional side view
showing a small-size memory card according to a ninth

embodiment of the present invention;

Fig. 18 1is a partial cross sectional side view
20 showing a small-size memory card according to a tenth

embodiment of the present invention:

Fig. 19 is a partial cross sectional side view
showing a small-size memory card according to an eleventh

embodiment of the present invention;




showing a smal |l -size nenory card according to a fourteenth enbodi nent of
the present invention; 10 Fig. 23 is an expl oded perspective view show ng a
15 small-size nmenory card that is a basic small-size nenory card for each
enbodi ment of the present invention; Fig. 24 is a partial cross sectional
side view showing the small-size nenDL% card of Fig. 23; FiglApd 4085a
bottom vi ew showi ng the small-size nen F? card of Fig. 23; Fig. 26 is a
schematic side view showing a small- size nmenory card according to a
fifteenth enbodi rent of the present invention; 20 Fig. 27 is a schematic
card wth a_ca ved ac&gr%ing

side view showi ng a |1 -,size nenpr ere
to a sixteenth enbogﬁﬁéntzﬁflﬁhélp?%ggh? iﬁ%@ﬁ?ﬁoﬁ,cgfﬁaaggsﬂg?a Sthemati c
pl ane view showing a _conparative exanple having el ectrodes di spos g al ong
Phe  *25 | 07 0Lage Bf SHTaoy oRFHo L 1 §5F Saph FFOSB0B5R . Sooliabat Bog
are views show ng a conparative exanple in which the |ongitudina
directions® °Hé%ﬁP§ O¢hitie BFESENSpISYENAIGRY the | ong sides of a menory
~board, one of which_is a schematic plane view show ng the state in 5 which
breakage i s generatefi6n td4e HBnGr yPERHEPRL 5ﬁ85t5hese%€h%?ajef SHRrch 1% a

schematic side view showing the state . .
5 showing a small-size memory card according to a thirteenth

embodiment of the present invention;

Fig. 22 1is a partial cross sectional side view
showing a small-size memory card according to a fourteenth
embodiment of the present invention; |

10 Fig. 23 is an exploded perspective view showing a
small-size memory card that 1s a basic small-size memory
card for each embodimeﬁt of the present inventicn;

Fig. 24 is a partial cross sectignal side view
showing the small-size memory card of Fig. 23

15 Fig. 25 is a bottom view showing the small-size
memory card of Fig. 23;

Fig. 26 is a schematic side view showing a small-
size memory card according to a fifteenth embodiment of the
present invention;

20 Fig. 27 is a schematic side view showing a small-
size memory card with a case removed according to a
sixteenth embodiment of the present invention;

Fig. 28 1is a schematic plane view showing a
comparative example having electrodes disposed along the.

25 long sides of a memory koard;



In which stress concentrated onto a solder joint portion

el ectrode of the nenory chip and the electrode of the nenory board

generates cr acks;

Fig. 31 is an explanatory view showing a torsion test; Fig..- 32 is a
schemati c plane view showing the 15 nmeppry board of a nodifielpd@Q8pl e of
the sixteenth 20 enbodinent; Fig. 33 iS5 a schematic plane view show n
menory board of another nodified exanple of the sixteenth enbodi nent;
34 is a schematic side view show ng the upper-side nenory board of a

smal | -si ze nenory carEd ch%ggia%%%iia}%vgeﬁgntﬁo - immﬁéréfﬂ?\re

pr esent

i nventi on; -fg'l

a schematic side view

howi ng t h 1] -si i t.h a.. . i
Sovent sent FXETBaEI moht GHLohe s Lo R i BEFRYESRECOLE ety
i de vi i ng | ower - i de two-] 'v._boards of _sj

ooy cor GALRSL RrS GRS TR AP T Cr S HGEE0SAHea Bl Se M A aR ekt

10

15

20

one of which is a schematic plane view showing the state in
which breakage is generated on the memory chips, and the
other of which is a schematic side view showing the state
in which stress concentrated onto a solder-joint portion
for Jjoining an electrode of the memory chip and the
electrode of the memory board generates cracks;

Fig. 30 is an explanatory view showing a bending

test;

Fig. Bi is an explanatory view showing a torsion
test;

Fig. 32 is a schemafic plane view showing the

memory board of a modified example of the sixteenth

embodiment;

Fig. 33 is a schematic plane view showing the
memory board of another modified example of the sixteenth

embodiment;

Fig. 34 is a schematic side view showing the
upper-side memory board of a sSmall-size memory card
according to a seventeenth embodiment of the present

invention:

for joining an

10 Fig. 30 is an explanatory view showi ng a bendi ng test;

g the
Fi g.

he
C
e



of the present invention; Fig. 37 is a schematic side view show ng the

| ower -side two-|ayer nenory boards of the small-size nenory 10 card with a
case renoved in the state of being nounted on the base board according to

t he ei ghteenth enbodi nent of the present invention; Fig. 38 is a schematic’
side view showing the snall-size nenory card with a case reripid 2085t he
state 15 where a | owernost-|ayer neno %oard is further nounted on the

| ower - si de two-|ayer nmenory boards nounted on the base board according to
t he ei ghteenth enbodi nent of the present invention; Fig. 39 is a schematic

side view showing a small- _20 size nmenpry card wth a case (enmgved h
according to a ni nettght h3énbbi fenCHLTRRE Cpr 2seht TIRENSRORINS ¢80 i s
a schematic side view showing a small- size nmenory card with a case renoved

in the statssagfllary memnHy &k keth Wit at¢aae re8m e e HeCr e RIWre htiige of
an -20 1 April 2005 application nozzle according to a twentieth enbodi ment
of the pressmntieardit iambodiment4iof sthe ersRNT clxTeRtl 4¢Riv showi ng a
smal | - size menory card with a case renoved according to the 5 twentieth
enbodi nent of the prd&Sent 36ivéat corgclEmptiR sida yékenmhayvSidel ovelr
showing a small- size nmenory card with a case renoved according to the
5 side twc-layer memory boards of a small-size memcry card
with a case removed according to an eighteenth embodiment
of the present invention;
Fig. 37 is a schematic side view showing the
lower-side two—layei memory boards of the small-size memory
10 card with a case removed in the state of being mounted on
the base board according to the eighteenth embodiment of
the present invention;
Fig. 38 i1s a schematic side view showing the
small-size memory card with a case removed in the state
15 where a lowermost-layer memory board is further mounted on
the lower-side two-layer memory boards mounted on the base
board according to the eighteenth embodiment of the present
invention;
Fig. 39 is a schematic side view showing a small-
20 size memory card with a case removed according to a
nineteenth embodiment of the present invention;
Fig. 40 is a schematic side view showing a small-

size memory card with a case removed in the state of being

applied an insulative reinforcing resin with use of an




twenti eth enbodi nrent of the present invention; Fig. 43 is a schematic pl ane
view show ng" a 10 nenory board of a first nodified exanple of the
twentieth enbodinent; Fig. 44 is a partial cross sectional schematic side
vi ew showi ng the small-size nenory card of the first nodified exanple of
the twentieth embodi ment; 15 Fig. 45 is,@ partial cross sectiffpil 2006emati c
side view showing a snmall-size nenory card of a second nodified exanple of
the twentieth enbodinent; Fig. 46 is a partial cross sectional schenmatic
side view show ng a small-size nmenory card of a third 20 nodified exanple

of the twentieth_enbodi nent.; Fi : partial, €1 085 sgebler@htserenatic
si de vi ew §h6wi f‘fa%éogna%l%-zsllezeélrgf%?r%rz%/ﬁ@a?a %f ?ﬁ%%urt h  nodified exanpl e of
t he tmentig%h enbodigent' -21 1 April 2005 Fig. 48 is a partial cross

sectional SEfefaFFENtstBER&R howi ng a snal I-size nenory card of a fifth

nodi fi ed exanple of the twentieth enbodinent; [Fig. 49 . rti gross
sectional schematic %5gsié vied §ﬁg%Fﬁﬁl§ §ﬁgFI%§F?éS§EW§T Grd %t a

sixth nodified exanple of the twentieth enbodi nent; Fi 5Q 1S tial
cross sect FoREI BPRAL ICETXi Hétyiee@v SHEW ng SR | égFggd?rgs;ﬁorg/gcgE?{& of a
seventh nodified exanple of the twentieth enbodi nent; .
5 twentieth embodiment of the present Invention;
Fig. 42 is a schematic side view showing a small-
size memory card with a case removed according to the
twentieth embodiment of the present invention;
Fig. 43 is a schematic plane view showing” a

10 memory board of a first modified example of the twentieth

embodiment;

Fig. 44 is a partial cross sectional schematic
side view showing the small-size memory card of the fi;st
modifiea example of the twentieth embodiment;

15 Fig. 45 is a partial cross sectional schematic
side view showing a small-size memory card of a second
modified example of the twentieth embodiment;

Fig. 46 is a partial cross sectional schematic
side view showing a small-size memory card of a third

20 © modified example cf the twentieth embodiment;

Fig. 47 is a partial cross sectional schematic
side view showing a small-size memory card of a fourth

modified example of the twentieth embodiment;



10 Fig. 51 is a partial cross sectional schematic side view show ng a
smal | -size nenory card of an eighth nodified exanple of the twentieth
enbodiment; Fig. 52 is a partial cross sectional schematic side view
showing a small-size menory card of ."a ninth 15 nodified exanple of the
twentieth enbodinent; Fig. 53 is a paf%éfﬂ cross sectional schapilt2085 side
view show ng a snmall -size nenory card a tenth nodified exanple of the
twentieth enbodinment; Fig. 54 is a partial cross sectional schematic 20
side view showing of a small-size nenory card of an eleventh nodified

Schenmti . side vi oufSHou Hy ool 2o S5 moRSy coPd bhoalt AR e
Part i al or 3385 BT At dmel ST St e oF Bv S g B Emapl- oF z& TRADrY
card of a thirteenth nodified exanple of the twentieth enbodi nent; Fig. 57
is a partiBPdefesd siawPoRaPisChEmE FEthtgiS PeReHrowi ng a smal | - si ze
menory card of a fourteenth nodified exanple of the twentjeth enbodi nent;
Fig. 58 is a partial FéFosstZeefi @ama%%h%atqr@wsi%%%m%@m&%%M
smal | -size nenory card of a fifteenth nodified exanple of the twentieth
embodBrent side Rigw sghiowingkchensa bl pibie VIBWShowmesg aof a sixth
nodified example of the twentieth embodiment;

Fig. 50 is a partial cross sectional schematic
side view showing a small-size memory card of a seventh
modified example of the twentieth embodiment;

10 Fig. 51 is arpartial cross sectional schematic
side view showing a small-size memory card of an eighth
modified example of- the twentieth embodiment;

Fig. 52 is a partial cross sectional schematic
sidé view showing a small-size memory card of .a ninth

15 modified example of the twentieth embodiment;

Fig. 53 1is a partial cress sectiohal schematic
side view showing a small-size memory card of a tenth
modified example of the twentieth embodiment:

Fig. 54 is a partial cross secticnal schematic

20 side view showing of a small-size memory card of an
eleventh modified example of the twentieth embodiment:

Fig. 55 is a partial cross sectional schematic

side view showing a small-size memory card of a twelfth

modified example of the twentieth embodiment;



smal | -si ze nenory card of a sixteenth nodified exanple of the twentieth
enbodi nent; Fig. 60 is a partial cross sectional schematic side view
showing a smal |l -size nenory card of a sixteenth 15 nodi'fied exanple of the
twentieth enbodinment; Fig. 61 is a perspective view showi ng a rectangul ar
menory board for the rectangular small-size nenory card of thépdi200&ent h
enbodi ment; Fig. 62 is a perspective vie4r showing two 20 rectangul ar
menory chi ps nounted on the nmenory board of Fig. 61, Fig. 63 is a
schematic plane view showng a nenory board of a snall-size nenory card
according to a seventeenth nodified exanple of the twentieth %qbodiqgnt of
25 the present invenfiign; 58313 RrPRrisds MEPSH4aSPSTLOPart i3 Trdss
sectional schematic side view show ng the small-size nenmory card according
to the sesédeesritlw midiviingd aexeipl - oF 2 HESTQEN FRER Oérrﬁooﬁl‘rﬂeﬁ*fe%?&ﬁ he
present invention; 5 Fig. 65 is a partial cross sectional schematic side
Vi ew show mgda fsrel lexsinpé emedotiec e ndcedidisRPocdmeRt Jei ght eent h nodi i ed

exanpl e of the twentieth enbodi ment of the present invention, Fig. 66 is a
partial cross sectiomdlg.scdiemasi @ porsidé WdmngsheeragcraSneiFEede Frenory
card according to a

5 side view showing a small-size memory card of a fourteenth

modified example of the twentieth embodiment;

Fig. 58 is a partial cross sectional schematic
side view showing a small-size memory card of a fifteenth
modified example of the twentieth embodiment;

10 Fig. 59 is a schematic plane view showing a
small-size memory card of a sixteenth modified example.of
the twentieth embodiment;

Fig. 60 is a partial .cross sectional schematic
side view showing a small-size memory card of a sixteenth

15 modified example of the twentieth embodiment;

Fig. 61 1is a perspective view showingl a
rectangular memory board for the rectangular small-size
memory card of the sixteenth embodiment;

Fig. 62 is a perspective view- showing two

20 rectangular memory chips mounted on the memory board of
Fig. 61;

rig. 63 is a schematic plane view showing a
memory board of a small-size memory card according to a

seventeenth modified examplie of the twentieth embodiment of

25 the present invention;




ni neteenth nodified exanple of the twentieth enbodi nent of the present

I nvention; Fig. 67 is a partial cross sectional schematic side view
showing a smal |l -size nenory card according to a 15 twentieth nodified
exanple in the twentieth enbodi ment of the present invention; Fig. 68 is
an expl anatory view showi ng an issue for explaining a snmall-sApd 20880ry
card according to a twenty-first enboeident of the present invention; 20
Fig. 69 is a schematic side view showing a nmenory board of the small-size
menory card according to the twenty-first enbodi nent of the present
invention; Fig. 70 is a schematic side view showing the state in which a
menory chip i s nmount 8llgon éheisurd aperbial 24 rpsapr seckDoBat hes ghara3i dboard
of the small-size nmenory card according to the twenty-first enbodi nent of
t he presensidaverkworshdwiiqg 7dhés saaddheraei mesiadey viand showorglinke tast at e
in which nenory chips are nounted on the both back 5 and front surfaces of
t he menor ythear ds@ferditheerstial | reidhef inehor gyxaapdeaccofdi noghd 0 thweentieth
twenty-first enbodi nent of the present invention; Fig. 72 is a partial
cross sect epbabiifehensati ehespdesenewishewtngnihe state in which a nenory

“.chip -is 10 mounted on one surface of the menory board of the small size
~menorg card and thenpegectgmpdes] @ NhaPEiil 0BT ORI sectional schematic
side view showing a small-size memory card according to an
eighteenth modified example of the twentieth embodiment of
the present invention;
Fig. 66 is a partial cross sectional schematic
10 side view showing a small-size memory card according to a
nineteenth modified example of the twentieth émbo@iment of
the present inventign; |
Fig. 67 is a partial cross sectional schematic
side view showing a small—size memory card according to a
15 twentieth modified example in the twentieth embodiment of
the present invention;
Fig. 68 is an explanatory view showing an issue
for explaining a small-size memory card according to a
twenty-first embodiment of the present invention;
20 Fig. 69 is a schematic side view showing a memory
bocard of the small-size memecry card according to the
twenty-first embodiment of the present invention;

Fig. 70 1is a schematic side view showing the

state in which a memory chip is mounted on one surface of



sealed by a sealing resin according to the twenty-first enbodinent of the
present invention; Fig.. 73 is a partial cross sectional schematic 15 side
view showing the state in which a nenory chip is nounted on the other
surface of the nenory board of the small-size nenory card follow ng the
step of Fig 72; Fig. 74 is a partial cregs sectional schenatitAP@i2985vi ew
showi ng the state in which a nenory chip is 20 nounted on the other
surface of the nmenory board of the small-size nenory card follow ng the
step of Fig 73; Fig. 75 is a partial cross sectional schematic side view

showi ng th TH%E%% TR 5181 Nor ¢ HL-dedrdaedii@dedy the
step of Fi SC.H£$4; O%rf%r% Oté;gc 1 Apréﬁ%lésg.ozg@g%.orts Is a schemati% si de
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surfaces of a nenory board of a snmall-size nermory card by a nethod ot her

“ than the nethods of E.ii%n_i 7§lanijs Fiag. sééém i:.gc. [ERY: qﬂe@(p%gggg_g@y Vil W

showing the state i ch™a menory board prior to being housed”i n a case

(5 "o O LR SRSl TR, AR R G e oge
5 and front surfaces of the memory board of the small-size
memory card according to the twenty-first embodiment of the
present invention;
Fig. 72 is a partial cross sectional schematic
side view showing the state in which a memory chip -is
10 mounted on one surface of the memory board of the small-
size memory card and then electrode Jjoint portions are
sealed by a sealing resin according to the twenty-first
embodiment of the present invention:;
Fig.. 73 is‘a partial cross sectional schematic
15 side view showing the state‘ in which a memory chip is
mounted on the other surface of the memory board of the
small-size memory card following the step of Fig 72;
Fig. 74 is a partial cross sectional schematic
side view showing the state in which a memory chip 1is
20 mounted on the other surface of the memory board oI the
small-size memory card following the step of Fig 73;
Fig. 75 is a partial cross sectional schematic

side view showing the memory board of the small-size memory

card manufactured by the step of Fig. 74;




invention; Fig. 78 is an explanatory view showi ng the state in which the
menory board prior to being housed in a case is warped for explaining an
i ssue of the small-size nenory card according to a twenty-second

enbodi nent of the present invention; Fig. 79 is an explanatory view
showi ng-the state in which a certain §g§ge I s mai ntai ned bettapr 2005
one-layer nenory board and a base board prior to being housed in a case
for explaining the small-size nenory card according to the twenty-second
enbodi nent of the present invention; Fig. 80 is an explanatory vi ew show ng

the stafe 1n which qieertagn spage LenORiftpl nethbelyeen Lhe.ane tayer

menory board and t he "base boar el ng used in a case

expl ai ni ng _the s | - si me ar or di t went econd
engodinen?sdg%thgéregééﬁhin@gﬁﬁfgn;gbgégl %%??Imégﬁgggid¥681¥?§ a%g“h

expl anatory_vi.ew showi ng_the state_ in I ch cer.tai ' LNt ai ned
belto ween t\/\%ulrgf?glgs m?? ?eﬁrggrydiogsr%fllﬂassnbagllv-\és{alnzaet hqneewogﬁgr‘%%?%?ﬁe%my
board and the, base board. priqr to ing h d i case, b5 f expl ai'ni ng
the snall - @FEBO%E%P‘?’:C nag&"(?r H‘ieﬁg‘otd% t#g%elt%ﬁti-@éi?ﬁc? 'e(r:{)%'di ment of
the present invention; Fig._ 82 is an expla atorx.vieMIshomAn the state in
whi ch 3a certain spac&iids irﬁ%ﬂ?ﬂxﬁ%ﬁfgﬁﬁﬁofﬁe LRE SPRYerd SHdafds as

wel | as between the | ower-side , \ . .
in which a memory board prior te being housed in a case 1s

warped for explaining an issue of a small-size memory card
according to a twenty-second embodiment of the present
invention;

10 Fig. 78 is an explanatory view showing the state
in which the memory board prior to being housed in a case
is warped for‘expléining an issue of tHe small-size memory
card according to a twenty-second embodiment of the present
invention; |

15 Fig. 79 is an explanatory view showing the state
in which a certain space is maintained between a one-layer
memory board and a base board prior to being housed in a
case for explaining the small-size memory card according to
the tWenty-second embodiment of the present invention;

20 Fig. 80 is an explanatecry view showing the state
in which a certain space is maintained between the one-
layver memory board and the base board after being housed in
a case for explaining the small-size memory card according

to the twenty-second embodiment of the present invention:



. view showing the snall-size nmenory card wth a case renoved accor

10 nenory board and the base board after being housed in a case for
explaining the small-size nenory card according to the twenty-second
enbodi ment of the present invention; Fig. 83 is a partial cross sectional
side view showing the state in which a protrudi ng amount of a 15 resistor
for the menory board is larger than protydiding anmounts of el téprilids for
joining the nenory chips; Fig. 84 is a partial cross sectional side view
showi ng a nenory board of a small-size' nmenory card according to a
twenty-third enbodi mnent of the present 20 invention; Fig. 85 is a partial

cross sectional side yigw gshowi Bg aJFRMMNMLRANE Of ShSWRhE- $hee SRRrY
card according to a nodified exanple'in the twenty-third enbodi nent of

Lhe present ik ngRLROn o7 APELh 200 Frfin B8 haaaeekaldaeg, perspest | ve

|ng to

~ the sixt eent dh & f’?o%'omts Of s NEs 1Y ey t?éﬁw@@ﬁ' Yhe ,'[:H.%we%? i Rl r\_{/' ew

showi ng the s Size 5 nenory car a case renove 10 15

20 wi thout wsing gngrg rug;atr%e%ggwogm@"%Ww@lwehgﬁggsssm of Figs 8

in the above € pr €sen
5 for explaining the small-size memory card according tc the

twenty-second embodiment of the present invéntion;

Fig. 82 is an explanatory view showing the state
in which a certain space is maintained between the two
layer memory beoards as well as between the lower-side

10 memory board and the base board after being housed in a
case for explaining the small-size memory card according to
the twenty-second embodiment of the present invention:

Eig..83 is a partial cross sectional side view
showingi the state in which a protruding amdunt of a

15 resistor for the memory boafd is larger than protruding
amounts of electrodes for joining the memory chips:

Fig. 84 is a partial cross sectional side view
showing a memory board of a small-size " memory card
according to a twenty-third embodiment of the present

20 invention;

Fig. 8% is a partial cross sectional side view
showing a memcry board of a small-size memory card
according to a modified example in the twenty-third

embodiment of the present invention:




Fig. 88 is an explanatory view show ng a process in a nethod for

manuf acturing a small-size nenory card w thout using a protruding

el ectrode in the above enbodinent of the present invention; Fig. 89 is an
expl anatory view showing a process in the nethod for manufacturing the
smal | -size menory card invention; Fig. _99_is an explanatory viéwisX®ai ng a

process

in the nethod for
Wi t hout using a protruding electrode followi ng the process
t he above enbodi ment of the present

manuf acturing the small-size nenory card
of Fig. 89 in

invention; Fig. 91 is an explanatory

view show ng 2 process g | g hesmethaddosaamnylachlEkngol ke sSelhosl s

menory card w thout

Flg- 90 10 dite ghave

Fig. 92 is an éXx
th L -Si . i t. USi .
B SARTE T FreedR ey o g ety i
5 i tion,_ Fig..93. I t I ew show [
For manuf S36ur ) £ife AT, So oy A dore (RO VG2 a |
protr%ping el ectrode fol ]l qw ng %pe_ rocess
memory card of Fig.” 86 with a

- manuf act uri
electrode f
. present
- the nethod for

10

15

20

anat or

Fig.

usi'ng a protrudin

(0]
y Vv

el ectrode” foll ow ng the process of
| - ' LR 2 . April 2005
q{elr@vrl\;tys ﬁc{)avﬁtc{;gugfhgsae Uasd @’&EE\LéH‘ ac%%%&}rgt?r 4

rocess in the net
otrudi ng

yodi nent of the

case removed:;

88 is an explanatory view showing a process

in a method for manufacturing a small-size memory card

witheout

using a

protruding electrocde in the above

embodiment of the present invention;

Fig.

in the method
without using
of Fig.. 88

invention;

Fig.

in the method
without using
of Fig. 89

invention;

Fig.

in the method
withocut using
of Fig. 90

invention;

89 is an explanatory view showing a process
for manufacturing the small-size memory card
a protruding eiectrode following the process

in the above. embodiment of the present

90 is an explanatory view showing a process
for manufacturing the small-size memory card
a protruding electrode following the process

of the present

in the above embodiment

81 is an explanatory view showing a process
for manufacturing the small-size memory card
a protruding electrode following the process
embodiment of the present

in the above




of Fig. 92 in the above enbodi nent of the present 10 invention; Fig. 94 is
an explanatory view showing a process in the nethod for manufacturing the
smal | -size memory card w thout using a protruding el ectrode follow ng the
process Fig. 93 in the above enbodi ment _of the present 15 invention; Fig

95 i s an expl oded perspective view showffg a snall-size nenn?@PﬂHKEE
according to a twenty-fourth enbodi nent of the present invention; Fig. 96
is an explanatory view showing a process 20 in a nmethod for nanufacturing
the smal |l -size nenory card accordlngpto t he twent gﬁyrth enbodi ment _of

~the present inventidid-Fi oY #8 & eXPREARY oy %?%F%EESS
~in the method for manufacturing the small-size nemgry card 29 1 Aﬁﬁ 2005

fol | owi ng tite Proodesshad ¥. m@BUaéé*éPHi’-’ﬁ@ teet ﬁ@at%rﬁlfe ALY enBbdi ment
of the present invention; Fig. 98 is an _explanatory view showi ng a 5%ocess
in the methddhoot meiufaca UPERGTEAEng mal ECErdendrdrlP HaY the {RFPERrAg t he
process of Fig. 97 according to the twenty- fourth enbodi nent of the
 present inwentiRig. Fig 90nistha exbbumat empodimgnshowiing H&9r 00E8%22Fn t he
- method for manufacturing the small-size nenory card follow ng the process
-of Fid 98 iacwortdicmg to the twenty-

Fig. 93 is an explanatory view showing a process
in the method for manufacturing the small-size memory card
without using a protruding electrode following the process
of Fig. 92 in the above embodiment of the present

10 invention;

Fig. 94 is an explanatory view showing a process
in the method for manufacturing the small-size memory card
without using a protruding electrode following the process
of Fig. 93 in the above embodiment of the present

15 invention;

Fié. 95 is an exploded perspective view showing a
small-size memory card according to a twenty-fourth
embodiment of the present invention;

Fig. 96 is an explanatory view showing a process

20 in a method for manufacturing the small-size memory card
according to the twenty-fourth embodiment of the present
invention:

Fig. 97 is an explanatory view showing a process

in the method for manufacturing the small-size memory card




10 fourth enbodi nent of the present invention; and Fig. 100 is an

expl anatory view showing a process in the nethod for manufacturing the
smal | -size menory card following the process of Fig. 99 according to the
twenty- fourth enbodi nent of the present invention. 15 Best Mode for
Carrying Qut the Invention Hereinbel ow-2genbodi nents of the preéenlt2005

I nvention w Il be described in detail with reference to drawings. In the
drawi ngs, junction portions between an IC chip or a 20 nmenory chip and each
board are shown in cross section for easy understanding. However, it is
desirabl e ifp1actkiald t%etﬁrééébsabE tfhiey | UPEt EeRopALhon® WHé seahtpg
resin. First, there are shown in Fig. 23 to Fig. 25 specific and basic

constituti s &oHBinsZ& MR Horadbde Aiddn2Q05; card as an exanpl e of
the card-type recording nmedium according to various enbodi nents of the

g-present invention:Iltﬂggaggeg%ngﬁ,eggigﬁg@ggyn%q%hmsﬁgulﬂgﬁﬁﬂ?%oées@oard,
- 113 an ASIC (Application Specitic Integrated 5 Grcuit) controller LSI

chip (ASIC4,C .?%]ee{%&@t 9&05&5{?&9;%;5;35%;%2 fglﬁqlb%% Honétheckon face

in Fig. 23, "an ottomface in a mcroprocessor |IC chip
Cop (Ghi p SRR g2 nBtRtEEe 082 BaTro §7 oreCr A li s Tha ara Ti6 (the
bOtton]faC%oh@tﬁi%mﬁ%%f%g%t of the present invention; .
Fig. 99 is an explanatory view showing a process
in the method for manufacturing the small-size memory card
following the process of Fig. 98 according to the twenty-
10 fourth embodiment of the present invention; and
Fig. 100 is an explanatory view showing a process
in the method for manufacturing the small-size memory card
following the process of Fig. 9% according to the twenty-

fourth embodiment of the present invention.

15
Best Mode for Carrying Out the Invention
Hereinbelow, embodiments of the present invention
will be described in detail with reference teo drawings. 1In
the drawings, Jjunction portions between an IC chip or a
20 memcry chip and each board are shown in cross section for

easy understanding. However, it is desirable in actuality
to seal all the junction portions with sealing resin.
First, there are shown in Fig. 23 to Fig. 25

specific and basic constitutions of a small-size memory



the top face in Fig. 24), 116 el ectrodes of the board 110, 118 a chip
capacitor nounted on the front face of the board 110, 119 a chip resistor
nounted on the front face of the board 110, 130. an upper case for
covering the front face of 15 the board 110, 131 a |ower case fixed to the
upper case 130 for covering the back fage of the board 110, 13pel 26008ct r ode
openi ngs of the [ower case 131, and 132 a wite protect switch. Such a
smal | -size menory card as a product in the 20 state that the | ower case
131 is fixed to the upper case 130 as shown in Fig. 25 is required to have

a standard cauch s 24mMmewkaels 330 Bhgh ¥z22d18Pbbhi ekcotliihg nAkadukhat
in Fig. 24, the upper case 130 is 1.4mmthick and the | ower case 131 is

0. 7nm t hi ckaccBifdpsty RRIAIGLY Crifidinsn2d St rird E}heéisérﬁ)t benvEQE i §xaNl e,
a rectangular thin plate -31- 1 April 2005 having 8mm short side x 16mm

long side with the thircknesssofw B8Oy, Detakkedc-desohbphihon W ldebees 2

her ei nbel ow gi ven of vari ous embodi nents of the present 1nvention

increasin r aght he ne rd [ t
g b2 JFRATOT V1 £APaght Y pigt ct hﬁ;?ﬁt%c&tf?% n dgpg&%a fh&&gméa y

with such a standard. It is noted t IS S stated as one

venty on 1o o 1] e O REreny L (T S kDo nEAEy 10 TR S - el

I nvention is not ereb € sha
memory car dadk OneLX3FPLe Ohokht ffddzEPer LECPadlang; freglh ym aocording to
the bottom face in Fig. 24), 114 a microprocessor IC chip
mounted on the back face of the board llOK 115 a flash
memory chip that is CSP (Chip Size Package) mounted on the
1¢Q front face of the board 110 (the bottom face in Fig. 23 and
the top face in Fig. 24), 116 electrodes of the board 110,
118 a chip capacitor mounted on the front face of the board -
110, 1192 a chip resistor mounted on the front face of the
board liO,‘IBQ.an upper case for covering the front face of
15 the board'llQ, 131 a lower caée fixed to the upper case 130
fof covering the back face of the board 110, 13la electrode
openings of the lower case 131, and 132 a write protect
switch.
Such a.small—size memory card as a product in the
- 2C state that the lower case 131 is fixed to the upper case
130 as shown in Fig. 25 is required to have a standard such
as 24mm wide x 32mm high x 2.lmm thick. It is noted that
in Fig. 24, the upper case 130 is 1.4mm thick and the lower

case 131 1is 0.7mm thick. The flash memory IC chip is

25 structured to be, for example, a rectangular thin plate




of the present invention is conposed of, as shown in Fig. I to Fig. 3, a

base board nodule 210, a first nenory nodule 221 nounted on the base board

nodul e 210, and a second 15 nmenory nodul e 222 nounted on the first nmenory

nodul e 221 to constitute a board 110 on which the controller LSI chip

113, the mcroprocessor |IC chip 114, ardlthe flash nmenory chl ppdllZ®D05f Fig.

24 are nounted, which is housed in between an upper case 30 and a | ower

case 31 with a specified space 20 provi ded between the board 110 and each
of the cases 30 , 31. The base board nodule 210 is structured such that a

. micropr ocegsaringC Chinh khand AAS C it duiny 13 de evithouriedtini thness

. specified space on the bottom face of a 25 rectangul ar pl at e-shaped base

board 10. Eaclyoghectrode of -32 1 April 2005 the m croprocessor |1C chip 14

and each el ectrode of each board, as well as each electrode of the ASICIC

chip 13 and each el egitzade Pidenroh didard wird de endteinod ed @ivéd it

chi p-nounted with bunps and the |like, and then the junction 5 portions are

seal ed by insuloals waneeakdis d @ thd bratenenhwartion fur thectops{mge of

t he base board 10, there are nounted chip capacitors 18 and chip resistors

19 al g t henshokhoside f hat dre Qrid100enale Werdiey |na: sieal engnihe

?'Ipngitudinal i rection of the base board 10. In the 10 vicinity of the Iong
side along,fihe | t ydigpal, gdifectign ;of nbhedbageboands 1@ e are
formed a nunber of through

stated as one example for imparting easier understanding,
and therefore the present invention is not limited thereby.
(First Embodiment)
10 The small-size memory card as one example of the
card-type recording medium according to a first embodiment
of the present invention is composed of, as shown in Fig. 1
to Fig. 3, a base board module 210, a first memory module
221 mounted on the base board module 210, and a second
15 memory module 222 mounted on the first memory modgle 221 to
| constitute a board 110 on which the controller LSI chip
113, the microprocessor IC chip 114, and the flash memecry
chip 115 of Fig. 24 are mounted, which is housed in between
an upper case 30 and a lower case 31 with a specified space
20 provided between the board 110 and each of the cases 30 ,
31.
The base board module 210 is structufed such that
a microprocessor IC chip 14 and an ASIC IC chip 13 are
mounted with a specified space on the bottom face of a

25 rectangular plate-shaped base board 10. Each electrode cf



hol es 10a which are to be electrically connected to a circuit pattern of
the base board 10 and to function as electrodes to connect to other nenory
boards. 21, 22. In 15 each through hole 10a, solder paste 12 is di sposed.
-The through holes I 0a on the both ends of the longitudinal direction may
be used as positioning holes | Oz in nagufacturing the smal | -kApd 208hor y
card. It is noted that reference nuneral 16 denotes a card el ectrode of
the small 20 size nmenory card, reference nuneral 18 denotes a chip
capacitor, and reference nuneral 19 denotes a chip resistor. The first

mermory nmodyhe 22%dchRiddiddl eflosuehp tihat apa teherbosfedt tide ad becdn f aces

(both top and bottom 25 faces) of a rectangular first nmenory board 21

smal | er th%@ar§3 ad ﬁ@ﬁﬂla%ogéchh%lg%%%o@%abé e trheice 1y enmpunt 2dA St al

four menory ch |ps 15 such as nonvolatile nmenory chips as typified by

~ flash EEPRQM.,Eagh oge g %c%a ﬂf‘dméi‘e(?*all&e%'?cl%ﬁd;oﬁ?é?@ glectr pele of

g the first menory oar 1 are directly 5 jOIned or flI'ip chip-nmunted wWith

bunps and tcﬁ%ga%ngﬁntggdwﬂtﬁeﬁu[‘ngg BUACkhAN 1Rgli any %%nsg@a' LG ddt on

i nsul ative e vicinity e along t he

o0 5 i S 0 oLt Lo TR bl T i3 o

crcut paiergal Ll () (R BT bR 0L 0 A CHeL ol g8l 00
mounted chip capacitors 18 and chip resistors 19 along the
short side that is orthogonal to the long side along the
longitudinal direction of the base board 10. In the

10 vicinity of the long side along the longitudinal direction
of the base board 10, there are formed a number of through
holes 10a which are to be electrically connected to a
circuit pattern of the base board 10 and to function as
electrodes tq-cbnnect tc other memory bocards 21, 22. In

15 each through hole 10a, solde£ paste 12 is disposed. The
through holes 10a on the both ends of the longitudinal
direction may be used as positioning holes 10z in
manufacturing the small-size memory card. It is noted that
reference numeral 16 denotes a card electrode of the small-

20 size memory card, reference numeral 18 denotes a chip
capacitor, - and reference numeral 19 denotes a chip
resistor.

The first memory module 221 1s structured such
that on the both front and back faces (both top and bottom'

25 faces) of a rectangular first memory board 21 smallex than




t hrough hol e 21a, solder paste 12 is disposed. The through holes 2l1la 'on
the both ends of the longitudinal direction 15 nay be used as positioning
hol es 21z in manufacturing the snall-size nmenory card. The second nenory
nodul e 222 has the sane constitution as the first nenory nodul e 221, in
which on the both front and back faces3@both top and bottom 1 &pek3d0dB0 of
rect angul ar second nenory board 22 snaller than the base board 10, there
are mounted total four nenory chips 15 such as flash nenories. Each
el ectrode of each menory chip 16 and each el ectrode of the second nenory
- board 22 arwhe dbaeet Ipcgmil né@,orti¢re ehrep-mounted Widtebudpsizandetthey25
i ke, and then the junction portions are sealed with -34 1 April 2005

i nsul ati ve chdgls nbS r esch. dan ndevolatbiéymemotrlye dhoiygs sade tyadiahied hby
| ongi tudi nal direction of the second nenory board 22, there are forned a

nunber of tHNEeWYIERFRES. 2282001 lecide b elhett mewddy echnpeci®dahd a
circuit pattern of 5 the second nenory board 22 and to function as

el ectrodes ezeh cIeetod® bhe thaser poar dméfoand Bdwerd i 25t arenmodyrbeard 21.
In each through hole 22a, solder paste 12 is disposed. The through hol es

22a org t he jhahldends ef 1 phenlionaicipdiddnl wi €h r Beikban JMRY P8 UI8GkeAS and
positioning holes 22z -in 10 manufacturing the snmall-size nenory card.

tcﬁgdgg; Ir \égt‘iﬂﬁhgsg%%eg?i@igﬁﬂ&ﬂi NS0 FOPEHET OiSe f Ofea BEECHF R | Y S@DREELENY

sealing resin. In the vicinity of the long side along the

longitudinal direction of the first memory board 21, there

are formed a number of through holes 2la which are to be

10 electrically connected to a circuit pattern of the first

memory board 21 and to function as electrodes to connect to

the base board 10 and the second memory board 22. In each

through hole 2la, solder paste 12 is disposed. The through

holes 2la ‘on the both ends of the longitudiﬁal direction

15 may be used as positioning holes 21z in manufacturing the
small-size memory card. |

The second memory module 222 has the same

constitution as the first memory module 221, in which on

the both front and back faces (kboth top and bottom faces)

20 of a recténgular second memory board 22 smaller than the

base board 10, there are mounted totél four memeory chips 15

such as flash memories. Each electrode of each memory chip

lé and each electrode of the second memory board 22 are

directly Joined or flip chip-mounted with bumps and the

25 like, and then the Jjunction peortions are sealed with



orthogonal to the menory board nmounting face of the base board 10 go

t hrough the respective through holes 10a of the 15 base board 10, the
respective through holes 2l1la of the first nmenory board 21, and the
respective through holes 22a of the second nmenory board 22, and cone in
contact with the solder paste 12 in th% espective through hbhpsi208s a
result of which the solder paste 12 inside the respective 20 through hol es
10a of the base board 10, the solder paste 12 inside the respective

t hrough holes 2l1a of the first nmenory board 21, and the sol der paste 12

st de e raspective sdbvough Joles 22 ol hesaepepd rommey, hogr 4122 o

electrically connecte conductive Wres

el e rah g aln 06 s Lot ke L8 L 008,

connected to a

gold-plated,inngr _circunferential face. The, conductiv ire is . to be a

copper wi rgz%\’/i tﬁh%redﬁﬁﬁe%’rmkﬁ&@zﬁﬁf“bﬁ o %%Eﬂug%rgﬁ’gﬁshoql%a, BRt§Reach

5 through hal e %Oa of t.he base hoard 10 may .be the throu%h hol e connect ed
1 éa

to a circuit of *?heSh & Poar P 1ty anf"REGFRE T2 o afd¥FeHisr KR HmAmnATa
gold-plated. inner  cjrcunferential face, while each through hole 2la of the

first henorySHEaERe PeF e &9 thraudihoie Bmction ms 19l ecbhrde frehdr y

board 22 may be forned into the shape of an approximte semicircle (refer
to Fig. 1) %@Eﬁ%&%;ﬁh%aa\ﬁ%@q tft gh 1t Elcoihertnary oceded cikeui t

of each In each through hole 22a, sclder paste 12 is disposed. The
through holes 22a on the both ends of the longitudinal
direction may be used as positioning holes 22z 'iﬁ

10 manufacturing the small-size memory card.

Conductive wires 11 exemplifying conductors for
electrically connecting the boards in a direction
orthogconal to the memory board mounting face of the base
board 10 go through the respective through holes 1l0a of the

15 base board 10, the respective through holes 2la of the
first memory board 21, and the respective through holes 22z
©f the second memory board 22, and come in contact with the
solder paste 12 in the respective through holes, as a
result of which the solder paste 12 inside the respective

20 through hecles 10a of the base board 10, the solder paste 12
inside the respective through holes 2la of the first memory
board 21, and the solder paste 12 inside the respective
through holes 22a of the second memory board 22 are
electrically connected by the conductive wires 1l1. As a

25 specific example, each through hcle is to be a through hole



menory board and having a diameter of 0.50m and a gold- plated inner
circunferential face. 15 Thus, the base board 10, the nenory board 21, and
the second nmenory board 22 may be connected by the conductive wires 11,
whi ch nakes it possible to dispose two-layer nenory boards 21, 22, which
allow mounting of the nenory chip 15 ed5the both faces therebfAprii2008 snal |
space 20 on the base board 10 at narrow intervals. Further, connecting the
el ectrodes of each board by the conductive wres 11 nmakes it possible to

| mprove connection strength between the electrodes. In such conpstifution,
t he nenory commuanttatdl ecreacisceiht apfedach PRarBoERd ot lghd b‘gjc?(m?ﬁ%}és 25
of the first nenory board 21 and the both front and back -36 1 April 2005
faces of thg secongnmMmy yabogs ld28]1 avbiichinred ool rtumsrenargdr ta8M-t he
- area in the case where a nenory or nenories are nounted on either one

. surface of 1tfae baseubeard L@irerasul isngtd nkachhevéompep i Hourishd 2

I ncrease of nenory 5 capacity. Therefore, with the capacity of one nenory

chip 15 bejing,32WB der gexnaghl e, ddiecgaseseh Mumtigly holy, twnlymesacl

chi ps 15 provides capacity of x 32MB = 64MB, whereas the present

i nventd on s, Capabli, 0f puavicd Nthe CBRBEI bipaell UM twaf be32iE “tl2EsMEL Wt h
the capacity-of 10 one nenory chip 15 being 64MB, the capacity of up to 8 x
64MB = 51203 By he AGHEUe 2 RUrthers of tthd heasapssaty 10 and having
a diameter of 0.50pm and a gold-plated inner
circunferential face, while each through hole 2la of the
first memory board 21 and each through hole 22a of the
10 second memory board 22 may be formed into the shape of an
approximate semicircle (refer to Fig. 1) obtained by
halving the through hole connected to the circuit of each
memory board and having a diameter of 0.50um and a goldf
"plated inner circumferential face. T |
15 Thus, the base board 10, the memory board 21, and
the second memory board 22 may be connectea by the
conductive wires 11, which makes it possible to dispose
two-layer memory boards 21, 22, which allow mounting of the
memory chip 15 on the both faces thereof, in a small space
20 | on the base board 10 at narrow intervals. Further,
connecting the electrodes of each board by the conductive
wires 11 makes it possible to improve connection strength
between the electrodes. In such constitution, the memory

mountable area is enlarged to the both front and back faces

25 of the first memory board 21 and the both front and back



of one nmenory chip 15 being 128MB, the capacity of up to 8 x 128MB = about
13 may be achieved. Al so, since two nenory chips 15 having the sane 15
size and thickness may be nmounted in the sane position on the both front
and back faces of each of the nenory boards 21, 22, it becones possible to
prevent each board from bending toward3®ne side due to, for eApilR085
har deni ng and contraction of the sealing resin when thernmal or nechanical
20 stress acts upon each of the nmenory boards 21, 22. Also, a plurality of
the nenory chips 15 may be di sposed on each of the nenory hoards 21, 22
. symmetri cafbyeabadt the senpad ofemomhe Peaed t ddr ndMNIGEY ekt i 6RYST tHEESrenory
boards 21, 22, which may prevent the entire nenory boards 21, 22 from 25
havi ng bi adedgstr ehandicker alati an. th87<caseApielre2@08eMOSY, OFh &ESRIPDTSS
nodul es 221, 222 with the nenory chins 15 nounted thereon nay be
separ at el yagtr uctuiredi asn edrperentse dsbitdaent §f othehdasssebbaifd 4.
Consequently, if a nmenory chip 15 is determned to be defective in the 5
step of bupBsubtifgl Virt hechesviyg mugul o i fourfoldt iimrrdese neflomerdiy 15
. may be abandoned, and so it is not necessary to abandon the base board 10
‘with BEC chipgad3tyl4 tRepk€dret henedn.thW sepadice eAcbneemempreghignqd i s
directly 10 nounted wi thout outer |eads, that is, is flip chip-nounted on
each boardj st hati nigs, 3akmcecthe xzagnect i Mee ekestr edemmint igax homdyorywaehi p
15 "is directly joined to the respective

memory chips 15 provides capacity of 2 x 32MB = 64MB,
whereas the present invention is capable of providing
capacity of up to 8 x 32MB = 256MB. With the capacity.of

10 one memory chip 15 being 64MB, the capacity of up to 8 x

64MB = 512MB may be achieved. Further, with the capacity
of one memory chip 15 being 128MB, the capacity of up to 8

x 128ME = about 1GB may be achieved.
Also, since two meﬁory chips 15 having the same
15 size and thiékness may be mounted in the same position oﬁ
the both‘froﬁt and back faces of each of the ﬁemory boards
21, 22, it becomes possible to prevent each board from
bending toward one side due to, for example, hardening and
contraction of the sealing resin when thermal or mechanical
20 stress acts upon each of the memory boards 21, 22. Alsoc, a
plurality of the memory chips 15 may be disposed on each of
the memcry boards 21, 22 symmetrically about the center cf
the longitudinal direction of the memory boards 21, 22,

which may prevent the entire memory boards 21, 22 from

25 having biased stress distribution.




el ectrodes of each board with bunps and the |ike, space and |abor for
draggi ng out outer leads to the outside. of each 15 nenory chip 15 and
joining themto each board may, be saved, thereby enabling decreased space
and shortened process. It is noted that in one exanple as shown in Fig. 2,
the base board 10 is 0.2nmthick, the £37st nenory board 21 14p0.20%m
thick, the second nenory board 22 is 0.15nm 20 thick, a space between the
menory chip 15 nounted on the bottomface of the second nenory board 22
and the nenory chip 15 nmounted on the top face of the first nmenory board
21 is 0.41nm and a spaec heeweemcirhe moshdey ERilp P22 nbddt dROMIRHIHot t om
- face of the first nenory board 21 and 25 the top face of the base board 10
“is 0.41mm aeh fOT md8nteApriHe:2005 manf beni separataby sSEFYETEISA &2
smal | -size nmenory card of Fig. 23 to Fig. 25. Also, a distance between the
top face Qf e RO fHifent5 Arntietk hddeda f hEe dfonsryeerohd
menory board 22 and the bottom face of the base board 10 is 5 1.12nm and a
di stance b%ff""eae“mé:h@:&?%h%] face; of qbherhased hoarse 18=dndtie tiop thee of
~the mcroprocessor 1Cchip 14 or the ASICIC chip 13 nounted on the bottom
- face of th%teﬁ:ascﬁf b&i‘f:@-%&, | 5n9y3%ME Ahesef onedue diisicanpe radtimp e

t

top face o e menory chip 15 frounted on the top face" of 10 the second
menory boarmden%%yar&(ijliﬁghag ?d%yj 3G Harddied] FRPIRCESSArs Isichigcdglsaryt he
ed o

ASIC | C chi'p NoUN n -“the bottom face of the base board 10 is 1.47nmm
to abandon the base board 10 with IC chips 13, 14 mounted
thereon.

2lso, since each memory chip 15 is directly
10 mounted without outer leads, that is, is flip chip-mounted

on each board, that is, since the respective electrodes of

each memory chip 15 -is directly joined to thé respective

electrodes of each board with bumps and the like, space and

labor for dragging out:outer leads to the outsidg_of each

15 memory chip 15 and joining them to each board may be saved,
thereby enabling decreased space and shortened process.

T+ is noted that in one example as shown in Fig.

2, the base board 10 1is 0.2mm thick, the first memory board

21 is 0.15mm thick, the second memory board 22 is 0.15mm

20 thick, a space between the memory chip 15 mounted on the

bottem face of the second memory board 22 and the memory

chip 15 mounted on the top face of the first memory board

21 is 0.41mm, and a space Dbetween the memory chip 15

mounted on the bottom face of the first memory board 21 and

25 the top face of the base board 10 is 0.41mm, each Zfor




It is noted that each board including the base board 10, the first nenory
board 21, and the second nenory 15 board 22 may be either a single-Ilayer
board or a multi- |ayer board.. Follow ng description discusses a nethod

- for manufacturing the small-size nenory card. As shown in Fig. 4A, on the
bottom face of the 20 base board 10, tw4g.lC chips consisting?éprit2(5

m croprocessor I C chip 14 serving as a mcroconputer I1C chip and the ASIC
1 C chip 13 serving as a controller IC chip are bear chip-nounted to form
one base board nDduIe 210. Although it is not illustrated in detail, card

25 el ectrodes, 46 h.foscﬁ?é S S &S PR TRY Ve AT Sh T B- £ 05 drBfbibr 7 39a+dABE |
2005 the bottom ce 0 base board 10, and a chip capaC|tor 18 and a

chi b resi sty 19, 2re, mpugt edson Alteotop hacgafbe Wi.A%e dar fodOcalbso as

. shown in Fig. 94 o] top bottom faces of two

ey boargs (s RN TR AR 1, SueD o, (hash gerons sgpcgench
coch of (e R gl 47 B b, S MG {0 mede g <
Zgnb:#aof %ﬁ%bnmﬁlg%d.argggfggégsbeggggnOEhgh%o%E%%Ff%@@M$frkﬁgggas
board 10 and the top face of the microprocessor IC chip 14
or the ASIC IC chip 13 mounted on the bottom face of the
base board 10 is 0.35mm. Therefore, a distance between the
top'face of the memory chip 15 mounted on the top face of
10 the second memcry board 22 and the top face of thé
microprocessor IC chip 14 or the ASIC IC chip.13 mounted on
the bottom face of the base board 10 is 1.47mm.
It is noted that each board including the base
board 10, the -first memory bcard 21, and the second meméry
15 board 22 may be either a single-layer board or a multi-
layer board.
Following description discusses a method for
manufacturing the small-size memory card.
As shown in Fig. 4A, on the bottom face of the
20 base board 10, two IC chips consisting of the:
microprocessor IC chip 14 serving as a microcomputer IC
chip and the ASIC IC chip 13 serving as a controller IC
chip are bear chip-mounted to form one base board mecdule

210. Although it is not illustrated in detail, card

25 electrodes 16 of the small-size memory card are formed on




4C may be performed a nunber of times for manufacturing in advance a
nunber of the first and second nenory nodul es 15 221, 222 and the base
board nodul es 210. Next, as shown in Fig. 5A the solder paste 12 is fed
to each of the through holes 10a of the base board 10 wth a dispenser 51.
Sinmlarly, as shown in Fig. 5B and Fig.,»C the solder pastelAgriiZ00al so
fed to each of the 20 through hol es 2l1a,”22a of the first and second nenory
boards 21, 22 with the dispenser 51. It is noted that in each of the
boards 10, 21, 22, the through holes in the sane position at the both ends

- of the longitudin di.rectiqgn _are.used .as | tionl ng. hql ¢ 4 22z,
.s0 25 that Hﬁg égﬁhgﬂn 63§Fe°%2 tlf%l1 r?oatsel r?goearlfcgcsfiEg’he%c?naaghﬁﬁeg?%?fé%ﬁpriI
. 2005 are noi used as q{ectrodestfor goard connection. | stq?d gf thef

posi ti oni ng*oPBE FOLI M ZTE9D5508 fisitT NG Mar kO miy e PP 00 FGEd “n
each board, or a part of the circuit pattern of each board may be used as

a positioniﬁﬁeng?gefg arg bﬁsitioning of the boards. Next, as shown in Fig.

5D, the first nenory _nodule 221 and the second genpry nodul e 2%2 gr%

tenporal ly fixed. MA&SQpaE|FReuR|In Fhe- s&BoRBNENSTr yiboaPB 338 §°TH aced

- on the_first nenory board 21, and their positions 10 are adjusted so that
" the po8itioffig %Efleboﬁf@@f,n AtBces Pife tvesmenqne BAESIEr 2 bl i gited. t¥Ren,

with use of an insulative tenporal-fixing adhesive 52, the top faces' of

two menory ®dneey 16hins kbuates es tHastopemedd &t anf each f£lip chip-

mounted to form two first and second memory modules 221,
222.
Each of the steps shown in Figs. 4A, 4B, and 4C
10 may be performed simultaneously or in arbitrary order.
Also, in the case of manufacturing a number of small-size
memory cards, each of the steps shoﬁn in Figs. 4A, 4B, and
4C may be pe;formed a number of times for magufacturing in
advance a number of the first and second ﬁemory:modules
15 221, 222 and the base board modules 210.
Next, as shown in Fig. 5A, the solder paste 12 is
fed to each of the through holes 10a of the base board 10
with a dispenser 51. Similarly, as shown in Fig. 5B and
Fig. 5C, the solder paste 12 is also fed to each of the
20 through holes 21z, 22a of the first and second memory
boards 21, 22 with the dispenser 51. It is noted that in
each of the boards 10, 21, 22, the through holes in the
same ©position at the both ends of the longitudinal
direction are used as positioning holes 10z, 21z, 22z, so

25 that the solder paste 12 is not inserted therein as they



first meno
15, 15 nou
the first
tenporarily fixed to each other. Herein, the first nenory board 21 is set
approxi mately parallel to the second memgry board 22. This 201 Aprilfa805
adjusting the size of the entire small-size nenory card to the

st andardi z
and the se

ry board 21 are bonded to the bottom faces of two 15 nenory chips

nted on the bottomface of the second nenory board 22 so that
menory nodul e 221 and the second nenory nodul e 222 are

ed size. Next, as shown in Fig. 6A, the first menory nodul e 221

cond nmenory nodul e 222 tenporarily- fixed to each other are

tenporarilyzfé xgdtt @sadbase doastr @28 sodulke L2kdd Momeaticnul alhg et

. menory chi
- menory nod
with an i
board nodu

second nenor

menory boa
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sizewg th
Next, as s
i ndi vi dual
positionin

ps 15 nmounted -41- 1 April 2005 on the bottomface of the first

We 22 gmsithen:dopnbase ab:theibgseshgaral posit eoRifigarerkonded
nsul ative tenporarily-fixing adhesive 52, and then on the base

lﬁ%flgg theLieRoral i b¥chi x@thfd F sbrmenosyrs sEdudies 221rand:
nmodu

r r , i bpseingamdrkOrate
J%ap%%&ﬂﬁm "el%ae%g;%ﬁq{é/y boards 22, 2 and dhei baseihgamdr

0

ent .l I | e]ﬂ%ﬁP card to 10 the standardized size.
ﬁp?/%l#{noqﬁsr? %Stl%ei ec ro':E es of the respective nodules are

| y connect %:Iexv%"t h  conducti ve,w g£s 11kp Morg pakt kg afkiorgach

g
module 221 and the second memory module 222 are temporally

- fixed. More specifically, the second memory board 22 1is

10

15

20

25

placed on the first memory board 21, and their positions
are adjusted so that the positioning holes 21z, 22z in the
respective ends are aligned. Then, with use o¢f an
insulative temporal-fixing adhesive 52, the top faces of
two memory chips 15, 15 mounted on the top face of the
first mémory board 21 are bonded to the bottom faces of two
memory chips 15, 15 mounted. on the bottom face of the
second memor? poard 22 so that the first memory module 221
and the second memory module 222 are temporarily fixed to
each other. Herein, the first memory board 21 is set
approximately parallel to the second memory board 22. This
is for adjusting the size of the entire small-size mesmory
card to the standardized size.

Next, as shown in Fig. 6A, the ZIirst memory
module 221 and the second memory module 222 temporarily-
fixed to each other are tempeorarily fixed to a base board

module 210. More particularly, two memory chips 15 mounted

'e 222 are tenporarily fixed. At this point, the first

to each other. This is for adjusting the




hote | Oz of the base board nodul e 210, each positioning 15 hole 21z of the
first menory nodul e 221, and each positioning hole 22z of the second
menory nodul e 222 are positioned to be matched with each other, where an
el ectrode of the solder paste 12 inside each through hol-e 10a of the base
board nodul e 210, an el ectrode of the 28lsol der paste 12 i nsitd8pi2OR5

t hrough hole 2l1a of the first nenory nodule 221, and an el ectrode of the
sol der paste 12 inside each through hole 22a of the second nenory nodul e
222 are individually connected with the conductive wire 11. Then, the
nmodul es ar emputhe reattath | factuofactcorf 126 apghoed motiubiends 1s uehd ash Aot
air to nelt each solder paste -42 1 April 2005 12, so that each sol der
paste 12 angpeafdcsonfluchieveadg ebodtdamedhlkl 2 0 xaedet boedehl othigr &0
secure electrical connection. Next, with an insulative sealing resin 200,

there 5 arigseach isealteshp spacky-betveen ddicebise baar antl wfert hen base
board nodul e 210 and the first nenory board 21 of the first nenory nodul e

221, a spaghsketywmend thedhiest2 1mgnine beaserati of-theeli ridtr stermeyonpdul e
221 and the second nenory board 22 of the second nenory nodul e 222, and a

10 space bgjgaear tiw] MY Ys&BbRS kenty hBoliePef ace ohrkheremyespae Dpnory
board 22. Next, these nodul es are housed in upper and | ower cases 30 and
31 to providgdahe sErllegize Jimry ¢akd. frirst memory board 21, the
second memory board 22, and the base board 10 are disposed
approximately parallel to each other. This is for
adjusting the size .of the entire small-size memory card to
10 the standardized size.
Next, as shown in Fig. 6B, electrodes of the
- respective modules aré individually connected with
conductive wires 11. More particularly, each positioning
‘hdle 10z of the base board module 210, each positioning
15 hole 21z of the first memory module 221, . and each
positioning hole 22z of the second memory module 222 are
positioned to be matched with each other, where an
electrode of the solder paste 12 inside each through hole
10a of the base board module 210, an electrode of the
20 solder paste 12 inside each through hole 21a ¢f the first
memory module 221, and an electrode of the solder paste 12
inside each through hole 22a of the second memory module
222 are individually connected with the conductive wire l1I.

Then, the modules are put in = reflow furnace or

25 applied hot winds such as hot air to melt each solder paste




~ particularly,

According to the nethod for manufacturing the 15 snmall-size nmenory card, in
the case of the small-size nenory card shown in Fig. 1, the first nmenory
nodul e 221 and the second nenory nodul e 222 are assenbl ed in advance

bef ore bei ng mounted on the base board nodul e 210, which enables

exam nation of the function as an integygated nenory 20 nodul el Aprilciops
burn-in test and the |like. Consequently, in the case of occurrence of
defects, ‘only a defected nenory nodule nmay be abandoned and the base board

nodul e 210 that is expensive conpared to the nenory nodule is not required -

to be abandanedso resatt eaghi Bole@ucCtg 0t Of 120sh8. eadd koNMUdL2PH5witei s
noted that in the above-stated first enbodinent, instead of individually

connecting ian gkectfeUdey ofi@sokderepast &tlded Ngigdeseaghet N pighrhehe 10a
of the base board nodule 210, an el ectrode of a solder paste 12 5 inside

each throughrh@eidka of the first nenory nodule 221, and an el ectrode of
a sol der paste 12 inside each through hole 22a of the second nenory nodul e

222 with a conductiyg.# re;th a$ SBOWN 4t Jd GefBin \Pg R Pd8S0 Of ieach

nmodul e may be connected With a continuous one or sever al 10 conducti ve

. Wiress53 ag-AnUDY sxamheaoledde sondueler cas b%@%"‘”}:hé&d:' 9o 6G Mpye

rve wre IS Set ass rough three sol der

paste el ecinades 124 qeahad suphidalnt hﬁlpeemgfasw aBgyle 210: the fivst

menory
first memory module 221, a space between the first memory

beard 21 of the first memory module 221 and the second
memory board 22 of the second memory module 222, and a
ie space between two memory chips 15 on the top face of the
second memory board 22.

Next, these modules are housed in upper and lower

~cases 30 and 31 to provide the small-size memory card.
According to the method for manufacturing the
15 small-size memory card, 1in ‘the case of the small-size
memory card shown in Fig. 1, the first memory module 221
and the second memory module 222 are assembled in advance
before being mounted on the base board module 210, which
enables examination of the function as an integrated memory
20 module through burn-in test and the like. Consequently, in
the case of occurrence c¢f defects, only a defected memory
module may be abandoned and the base board module 210 that
is expensive compared to the memory module is not regquired

to be abandoned, resulting in reduction of costs.



15 nodul e 221, and the second nmenory nodul e 222 are vertically |ayered,
nore specifically, three solder paste el ectrodes 12 consisting of an

el ectrode of the solder paste 12 inside each through hole 22a of the
second menory nodul e 222, an electrode of the solder paste 12 inside each
t hrough hole 20 21a of the first nmenorygpopdul e 221, and an el tépridi®5of the
sol der paste 12 inside each through hole 10a of the base board nodul e 210.
The conductive wire 53 is then bent in U shape, and is set to pass through
the electrode of the solder paste 12 inside each through hole 10a of the

25 adj acent base board madul g 2Ly thetel 66 r ade ofaddie Sl dedq - 48 de Apri |
2005 paste 12 inside each through hole 21a of the first nennry nodul e 221,

and the el eghyedef tﬁ%s%%'a‘éherofp%%ta%vﬂl%idaﬁsi'ﬂ%orﬁ%@ct @ of

“the second menory nodule T en the wre™53 is bent 1n U— ape agai n,

~and is set otfod;’ D8P3= E%QHQ a4p! Sa Bh%c}jﬁj %@flbge %0 Al

paste 12 inside eac ougE ho e a of second nenory nodul e
222, e clacirale t 106 e 92%%%6 chagLoE e epuon Tale 2ia o
RICLE St Sy LS A
2opl i ed hotZai ndeu b“’“ ELSRnTeT PG 45 SR rod el der PRSI TEER (hat
each solde%hggag %ngEZa of the second memory module 222 with =&
conductive wire 11 as shown in Fig. 6B, electrodes of each
module may be connected with a continuous one or several
10 conductive wires 53 as another example of the conductor as
shown in Fig. 6C.
More particularly, the conductive wire 53 is set
to pass through three solder paste electrodes 12 located
suchl that the base board module 210, the. first memoery
15 module 221, and the second memory module 222 are yertically
layered, more specifically, three solder paste electrodes
12 consisting of an electrode of the solder paste 12 inside
each through hole 22a of the second memory module 222, én
electrode of the solder paste 12 inside each through hole
20. 2la of the first memory module 221, and an electrode of the
solder paste 12 inside each through hole 10a cf the base
board module 210. The conductive wire 53 is then bent in
U-shape, and is set to pass through the electrocde of the

sclder paste 12 1inside each through hole 10a of the

25 adjacent base board module 210, the electrode of the solder



the conductive wire 53 are fully fixed to each other in.a conducting state
to secure electrical connection. Next, a portion of the conductive wre 53
bent in U shape is cut out and renoved, so that three sol der paste 20

el ectrodes 12, interposed between the base board 10, the first nmenory board
21, and the second nenory board 22 in ams4-aligned manner, nmay! Bpriicf@hect ed
to each other individually, and may be functioned as a conduction pillar
mat eri al that enabl es individual conduction of each three 25 connecting
section. -45- 1 April 2005 Such constitution elimnates necessity for

preparing asjuybessof ngoRduchicve MrasgHlInd e advaned ak fiecseazesctlye
nunber of conponents to be prepared. Further, in achievenent of

connecti on, n NasEd A CAHN | FHIOUS] S CONGRICE F VendM £6183r t PEotgh1solidensel2 is
easi er than connecting a nunber of conductive wres 11 one by one, and

therefore t&@bggﬁﬁgggst%%%i 9% Tk es dHe Pagsbhbe héno ¥ fdueRiORer abbons.

In the first enb I's also possible to 10 perform positioning of

the base bogrd 10, .t Q;fg[ral r5t%te i@r@%#i hoa [ﬂ_%%arp%gﬁ%ém1 sgeand Jregpg ythoard

22 at the same tine ripor al X|n5. oral fixing, a double
Eheed naanaglan, RR R Phliadrient otk LheethasLies B ekl |
utilizing O}:Eahsetre migbeigsfée aedahc S \f%r%%\ﬁ%r Bglgméjfés'of the adjacent
second memory module 222, the electrode of the solder pasté
12 inside each through hole 2la of the first memory module
221,_and the electrode of the solder paste 12 inside each
i0 through hole 10a of the adjacent base board module 210.
Thus, all the solder paste.electrodes 12 to be connected
are connected.
~Next, the module is brought in the reflow furnacg
for reflow process, or applied hot winds such as hot air to
15  melt each solﬁer paste 12, so.that each solder paste 12 and
the conducti%e wire 53 are fully fixed to each other in a
conducting state to secure electrical connection.
Next, a portion of the conductive wire 53 bent in
U-shape is cut out and removed, so that three solder paste
20 electrodes 12, interposed between the base bcard 10, the
first memory board 21, and the second memory board 22 in an
aligned manner, may  be connected to each other
individually, and may be functioned as a conduction pillar

material that enables individual conduction of each three

25 connecting section.




(Second Enbodinent) Fig. 7 is a partial cross sectional side view show ng
a small-size nmenory card in a conpleted state 20 according to a second
enbodi ment of the present invention. In Fig. 7, instead of the conductive
wire 53,.a conductive ball 71 nade of copper or the like is used. Mre
particularly, the conductive ball 71 is4bnterposed between thapsicioger
paste 12 inside each through hole 10a of the 25 base board 10 and the

sol der paste 12 inside each through -4 6- 1 April 2005 hole 10a of the
first nmenory board 21 to keep the space between the base board 10 and the
first menory board 2Buan appnexiifratéby paealhéhatehi | enateshétyanefene,
~the conductive ball 71 is interposed between the solder paste 5 12 inside
- each througlrebalrénzla ofiumberf iafstcaredonr yiboawdre@ 15 bahl| adiarsces| agit |y
sunk in the el ectrodes of each solder paste 12 so as. to be held stably.

21 and t hedsehdasepastithdl?2 hnshde each tdumugheriiod e 22a @k thweesscedd
menory board 22 to keep the space between the first nenory board 21 and

t he second pieBeY , bear @23 evidmeRPLEXidRrRlcr ikd,aldasidd) 4 ientaseoust is
preferable that the solder pastes 12 of each of the through hol es 10a,

2la, and 22anhaveigd oWtek dgmetBichghUesoidanst hez dignedspsi ©f thiean
conductive ball 71, so that the conductive one exanple of the conductive
bal I 71, econnecting a number of conductive wires 11 one by one, and
therefore the above constitution makes 1t possible to
reduce operations.
In the first embodiment, it is also possible to
10 perform positioning of the base board 10, the first memory
board 21, and the second memory board 22 at the same time
for temporal fixing. For temporal fixing, a double sided
adhgsive tape may be used instead  of the adhesive,
Further, the three boards may be positioned and held ﬁot by
15 using the adhesive but by utilizing other members or
adhesive power of solders. |
{Second Embodimenti
Fig. 7 is a partial cross sectional side view
showing a small-size memory card in a completed state
20 according to a second embodiment of the present invention.
In Fig. 7, instead of the conductive wire 53,.a conductive
ball 71 made of copper or the 1like 1s wused. More
particularly, the conductive ball 71 is interposed between

the solder paste 12 inside each through hole 10a of the

25 base board 10 and the soclder paste 12 inside each through



copper ball having a dianeter of 0.3 mmay be used. Materials of the
conductive ball 71 include tin-zinc, tin- silver, and tin-copper in
addition to copper. According to the second enbodi nent, the same 20
operation and effect as the first enbodi nrent can be inplenented. In

addi tion, the conductive balls 71 are -ygterposed between thel bpsl2dard 10
and the first nenory board 21, as well as between the first nmenory board
21 and the second nenory board 22, which facilitates 'equalization 25 of

t he space between the respective boards, and enables -47 1 April 2005

appr oxi mat éloji epar @k | elf ditgpositsonmeincie sespecrilveedoneds. lsospace
constituting the conductive ball 71 with a material having a nelting point

- hi gher thabetthateroftrsolieyes b BS &RRPERePrRYER! fichide yCandied i ye bal s
71 from5 nelting in the post-processing that nelts the solders by reflow

and air bl awprichamekye 1RRKigi-d1t1 20SSiwh £14 0 §€CUERe aRakit ercibesy d space
with use of the conductive ball 71, and to keep parallelism between the

boards wi t bohidgilr+ i3@CWACY - 71ThesCanductie Pabd Swddn PhECRNQL apspace 10
between the boards, are not easily deformed by mechanical stress applied.

Conseguent hy, i@m%icfést%ateaﬁrﬁﬂoé#gsﬁ%%@”%1%%&%1?&&%@::10&@9 board

paral l el i sm between t oar ds e secured, and contact w t'h adjacent
Eandher 1 veghabhs the TRARE RURNEILES LAOLAD BREKERhSGRIN LY o oo
the second memory board 22 to keep the space between the
first memory board 231 and the second memory board 22 in
approximately parallel. In this case, it is preferable
10 that the solder pastes 12 of each of the through holes 10a,
| 2la, and 22a have an outer diameter larger than the
diameter of the conductive ball 71, so that the conductive
ball 71 is slightly sunk in the electrodes of each'soldef
paste 12 so as to be held stabiy. o
15 As. one example of. the conductive ball 71, a
copper ball having a diameter of 0.3 um may be used.
Materials of the conductive ball 71 include tin-zinc, tin-
silver, and tin-copper in addition to copper.
According to the second embodiment, the same
20 operation and effect as the first embodiment can be
implemented. In addition, the conductive balls 71! are
interposed betwsen the base board 10 and the first memory
board 21, as well as between the first memory board 21 and

the second memcry board 22, which facilitates "equalization

25 of the space between the respective boards, and enables



conductive ball 71 to be disposed with a smaller pitch, which enlarges the
degree of freedomof wiring, and enables individual wiring to each nenory
chip 15, thereby inproving processing speed between the nmenory chip 15 and

| C chips 13 20 and 14. Follow ng description discusses a nmethod for

manuf acturing the small-size menory card-aof Fig. 7. First, sitApar2009 the

nmet hod for manufacturing the small-size nenory card of Fig. 1 and the

- like, first 25 and second nenory nodul es 221 and 222, and a base board -48
1 April 2005 nodule 210 are manufactured as shown in Figs. 4A, 4B, and 4C

Al though i tadsrdiotmdddust rahedih Br1detgidpoGarithn el 6t T adrs 1§e915e1:’@§.3v=

snmal | -size nenmory card "are formed on the bottomface of the base board 10,

and chip capagidors @Q{baegnsme LeRbStoles dShAla PwNbed: o i he: diopaf ace

of the oard , as s omn in Fig. 8A solder pastes are

P o ded t%htéé% %ais%aqg hoI es r%lgor&ymprﬂl to t Meth?@r&fcyé%éys

stencil avi ng 't hroug m ng e respective through
m%ma&mﬁﬁwm%W$@%@%@%@%ﬁﬁ@:
Paueeaee, Shas3 Iy otk MEe 0% 5ol erpant eck.! SATREC B0, Ui alengyy o
the base boa?ioé)Jgéwgfgcglggtd%hereby making it possible to secure
an inter-board space with use of the conductive ball 71,
and to keep parallelism betwesen the boards with high
accuracy. The conductive balls 71, which held a space
i0 between the bcards, are not easily deformed by mechanical
stress applied. Consequently, against thermal stress and
mechanical stress, the parallelism between the boards may
be secured, and contact with adjacent conductive balls 71
may be prevented, which prevents-short—cifcﬁit. _Further,
15 smaller diameter of the conductive ball 71 engbles the
conductive ball 71 to be disposed with a smaller pitch?
which enlarges the degree of freedom of wiring; and enables
individual wiring to each memory chip 15, thereby improving
processing speed between the memory chip 15 and IC chips 13
20 and 14.

Focllowing description discusses &a method for

manufacturing the small-size memecry card of Fig. 7.
First, similar to the method for manufaciuring
the small-size memory card of Fig. 1 and the like, first

25 and second memory modules 221 and 222, and a base becard



paste insertion hole 54a of the stencil 54. Here, in each through hole 10a
of the base board 10, sone solder paste 12 is arranged to be slightly
overflown fromthe base board 10 in a direction of the thickness of the
‘base board 10. This 20 is for holding the conductive bal'l 71 on each sol der
paste 12 with increased stability throygh use of adhesive powapri 2805t he
sol der paste 12 itself in the later processing. Next, as shown in Fig. 8b,
one conductive ball 71 is provided to the el ectrode of each sol der paste
12 of the 25 base board nodul e 210. More particularly, a conductive -49 1

Apri | 2005 rhadd1 d Nsed thep ﬂhﬁh?aé@u?@&i A% SHdRPUgh b@%g anformngahe the
sol der paste 12 of each through hole 10a of the base oard a

~ conduct i ve geal | mseabion hote pBAnbs |oldkon.tos qnt@eﬁaﬁﬁeboe dgl0 of

t he base board pre era y W thout contact wt der

paste 12 MaensmcRuepase: Sh SNed W o SWTDEL, oL 2ONAUSH Iy conbal |

71 are noved on the conductive b aC|ng
conductive II Ay e 2 | ough
hol e 10a OFB% éég‘gﬁag a$§ 8@ %%%%eaé#ﬂﬁé g ttgné SQI% |nse %P%$p%ole
56a of; th con I,ve bal.l _insertion plate.56. Wen b | aced. on the

© sol der pas %‘&ﬁ E(?ﬁd‘&&ol*fe 1 alalreF7)in |u§“t§1q etxll" gt?ﬁg qoarF§ h%‘ sofder

. paste 12 bé the str Sﬁﬁfron1the squeegee 57, and hel d in place through use

of adhesi vB255uBP3s e 15 sol der paste 12 itself. For ensuring the

conductive balls . .
Next, as shown 1in Fig., 8A, solder pastes are

provided to the base board module 210 by printing. More
particulafly, a stencil 54 having through holes conforming
10 tc the respective through holes 10a of the base board 10,
i.e., solder paste insertion holes 54a, is laid on top of
the base board 10 of the base board module 210, where a .
squeegee 35 is moved while the solde; paste 12 is moved con
the stencil 54 for press-inserting the solder paste 12 inr
15 each through. hole 10a of the Base board 10 from each solder
paste insertion hole 54a of the stencil 54. Here, in each
through hole 10a of the base board 10, some solder paste 12
is arranged to be slightly overflown from the base board 10
in a direction of the thickness ¢f the base board 10. This
20 is for holding the conductive ball 71 cn each sclder paste
12 with increased stability through use of adhesive power
of the solder paste 12 itself in the later processing.
Next, as shown in Fig. 8b, one conductive ball 71
is provided to the electrode ¢f each solder paste 12 of the

25 base board mecdule 210. More particularly, a conductive



71 to be placed one by one on each sol der paste 12, the thickness of the
conductive ball insertion plate 56 is set to be equal to or slightly
smal l er than the dianeter of the conductive ball 71, to ensure that not a
plurality of 20 conductive balls 71 but a single conductive ball 71 enters
one conductive ball insertion hole 56a._,gor exanple, the thitRpds2006f the
conductive ball insertion plate 56 is sef to be 0.2 m so that one copper
ball with a diameter of 0.3 menters each conductive ball insertion hole
56a. -50- 1 April 2005 Next, as shown in Fig. 8C, the solder paste 12 is

i ded t insi.de. t . hol t fi : d
Dot the BALE SGHELER JEREL ¥ MNP £ Sbien e Lo R e §
dul e 210 f di t | i.ke._ Thi - b
borfor g anre oRebuERs Ih £ (1o B otesb Bien §Pha D08 Brore e
f Fig..B Next , h in. Fi A withth td bal
D on the 95t ofibs of o orderuphsrs bl MReE 0ol ottt
210, the first le 221 | the b b d dul. e, 210.
Vore parti GO 15 CYR PRe tBEAPatnAOA e DOSTE ORFnGoREl COAsh BHCEHE i
ends g% the base board 10 match with the posjitioning holes 21z on goth
ends t heé 37 r REHEARL hout Bhodt Fﬁétﬁﬁﬂﬂw%ﬁﬂmﬁ§elﬁo 88Fd2255% 14i d on

" top of the base board 10 such_that the solder paste 12 inside each, through
~ hol e 21a of"leF@ 3 rSTUCRRHDr ¥ bd&r #E] inbifit @dNBAPERe CdoRRREFTEL HAI I 71

on
balls 71 are moved on the conductive ball insertion plate

56 for placing the conductive balls 71 one by one on the
solder paste 12 inside each through hole 10a of the base
10 board 10 from each conductive ball insertion hole 5é6a of
the conductive ball insertion plate D56. Wheﬁ being placed
on the solder paste 12, each conductive ball 71 is slightly
sunk in the solder paste 12 by thevstress from the sgqueegee
57, and held in place through use of adhesiﬁe power of the
15 solder paste 12 itself. For ensuring the conduc;ive balls
71 to be placed cone by one on each solder paste 12, the
thickness of the conductive ball insertion plate 56 is set
to be equal to or slightly smaller than the diameter of the
conductive ball 71, to ensure that not a plurality of
20 conductive balls 71 but a single conductive ball 71 enters
one conductive ball insertion hole 56a. For-example, the
thickness of the conductive ball insertion plate 56 is set
to be 0.2 um, so that one copper ball with a diameter of

0.3 pm enters each conductive kall insertion hole 56a.



each sol der paste 12 of the base board 10, where with a certain degree of
stress acted, a part of the upper portion 20 of each conductive ball 71 is
sunk in the solder paste 12 inside each through hole 2l1a of the first
menory board 21. This positions and holds the base board 10 and the first
menory board 21 in approximately parallgh. It is noted that wApm 2008 first
menory board 21 is laid on top of the 25 base board 10 and a certain degree
of stress is acted, the 51 | April 2005 top face of the base board 10 and
the bottom faces of two nenory chips 15 placed on the bottom face of the

first memory board 2lL.may e hopded m‘ig;i.gfsdase;rgé Solemaadtd yr2 fixing

adhesi ve 52. Thus, the first nenory board 21 and 5 the base board 10 are

secut ed | N ARQHATRLE %h%arfﬁgg&et % easbnothtionm, afiola onnd oM thes si ze

of the entﬁ?e S -"Sizé menory card to the standardi zed size. Next, as

shown in Fitg.ri%g,%%&ie%%g%rdpﬁt A% s fpgé)e/idrg%go%? theuhasizde ofnpach

t hr ough hol Second nenory boar the second nenory

modul e 222 t hg" é}% ﬁu{rﬁgaeio%g%rgﬁe]%ao% the Jd el M W%dé%r?s?]oﬁya means

" of a dispeérs i process nmy be perforne

simul taneously with the process of, next _Fi.g, 10A aor_ pLior. .t %Q& ess
of Fi g':’él I OQl%@%‘ls,erasg]]shgﬁngﬁ%ﬁ Ffjg}?et m?ﬁbgepggﬁc?uscs‘[ ix@%ﬁbgﬁ b 1 Iﬂ;}ﬁ&?
provided 1o the ol ec134° 3450k SSLSEL P35 788 b5 or prior to the

process of Fig. B8B.

Next, as shown in Fig. 9A, with the conductive

balls 71 on the electrodes of the solder paste 12 of the

10  base board module 210, the first memory module 221 1is
mounted on the base board module 210. More particularly,

in the state that the positioning heles 10z on both ends of

the base board 10 match with the positioning heoles 21z on

both eﬁds of the first mémcry board 21, the first memory

15 board 21 is .laid on top of tﬁe base board 10 such that the
solder paste 12 inside each through hole 2la of the first
memory board 21 is mounted on the conductive ball 71 on

each soider paste 12 of the base board 10, where with a
certain degree of stress acted, a part of the upper portion

20 of eachlconductive ball 71 is sunk in the solder paste 12
inside each through hole 2la of the first memory board Z1.

This positions and holds the base board 10 and the first
memory board 21 in approximately parallel. It is noted

that when the first memory board 21 is laid én top of the

25 base board 10 and a certain degree of stress is acted, the



the first nenory board 21 of the first menory nodul e 221 on the base board
nodul e 210. More particularly,  simlar to Fig. 8B, a conductive bal
insertion plate S8 having 20 through holes conformng to the sol der pastes
12 of the respective through holes 21la of the first nenory board 21,

I.e., conductive ball insertion holes 58a, is laid on top of 1tApel 2005t
menory board 21 of the first nmenory nodule 221, preferably w thout contact
with the sol der pastes 12, 25 where a squeegee 59 is noved while a nunber
of conductive -52- 1 April 2005 balls 71 are noved on the conductive bal

cinsertion ploat €a&8 dDrthkadbbBe bhargonducdrnyethal bstEdmoFads afe eRot he
> sol der paste 12 inside each through hole 2l1a of the first nenory board 21

from each eefnductixyeipal |15 nsesté@n ol end s fm t BecsonfuCtihe balbt
i nsertion plate 58. en being placed on the sol der paste 12, each

conduct i ve ralolry7 bolagd 21 %tﬁ beSURdeR tHhe-aiielsPAH & ]t?erﬁyo*t'QFl\?)tf-[ ess

fromthe squeegee 59, and héld in place through use of adheS|ve power of

the sol der mpashe L2uidseld - sFor emsdri ngnd heid0coanducli wsobahl 917Lte be

pl aced one by one on each solder ~paste 12, tive

bal | Enserkhgnbaggaghctlve Qf% ;Q g?fggugﬁ 5 ggx hgg?&&ypgmglfglt n the

" .dianeter of the con 0 preven ura conduc |ve
R I
sol der pas&f%elaeﬁgr§h%ard to the standardized size.

Next, as shown in Fig. 2B, the solder paste 12 is
provided to the inside of each through hole 22a of the
second memory board 22 of the second memory module 222 that
is to be mounted on the first memory module 221 by means of
a dispenser 51 or-the like. This process may be performed
simultaneously with the process of next Fig. 10A or prior
tec the process of Fié. 10A.

Next, as shown in Fig. 10A, one conductive ball
71 is provided to the electrode of each sdlder péste 12 of
the first memory board 21 of the first memory ﬁodule 221 on
the base board module 210. More particularly, similar to
Fig. 8B, a conductive ball insertion plate 58 having
through holes conforming to the solder pastes 12 of the
respective through holes 2la of the first memory board 21,
i.e.,rconductive ball insertion holes 58a, is laid on top
of the first memory board 21 of the first memory module

221, preferably without contact with the solder pastes 12,

where a squeegee 52 is moved while a number of conductive




first menory nodul e. 221, the second nenory nodule 222 is nounted on the
first menory nodul e 221. More particularly, 20 in the state that the
positioning holes | Oz on both ends of the base board 10, the positioning
hol es 21z on both ends of the first nmenory board 21, and the positioning
hol es 22z on both ends of the second nmesmry board 22 match w AhrileOh

ot her, the second nenory board 22 is laid on top of the 25 first nenory
board 21 such that the sol der paste 12 inside -53 1 April 2005 each through
hol e 22a of the second nenory board 22 is nounted on the conductive bal

71 on each balder 7Jastre Iibved bthe thier stombrmriwebdsa dl 2insekeienwigdla ta
certain degree of stress acted, a part of the upper portion of each 5

~conductive bal Ifo7l plsaiimk tiet henﬁulcdieﬁrepa&tl&slml nshede byeashet Bhougfe hol e
22a of the second nenory board 22. This positions and holds the base board

- 10, the firstleepopusteoard iHsidndesbr s8g60ghMAMEY DOArEs 22hien first
“approximately parallel. It is noted that when the second nenory board 22

10 is |aid pombep ®oalre 41 r skhoferEyoh beardudtiand pa1ger i gédr+ d8qr @@ 10f
stress is acted, the top face of. the first nenory board 21 and the bottom

faces of twoggeper ¥hehiRnald tAhaceshl 0N Ader bodd op1iesesel thgepeeity
menory board 22 may be bonded through use of a tenporality-fixing adheS|ve

52. 15 Thusp] 4 Redf bEStth@erEHDﬁé}O%Qs@% 204 6henS e JEINRY ybé)j?gr@'l %% are

secured in apprOX|nater parallel” wi th each other so as to conform fhe
size of thesenihfeySERLL- 34 26n8CB Y@ dste 12 by the stress from the

squeegee 59, and held in place through use of adhesive

power of the solder paste 12 itself. For ensuring the
10 conductive balls 71 to be placed one by ohe on each solder

paste 12, the thickness of the conductive ball insertion

plate 58 is-set to be equal to or sligﬂtly smaller than the

diameter of the conductive ball 71, to prevent a plurality

of conductivelballs 71 from entering one conductive ball
15 insertion hole 58a.

Next, as shown in Fig. 10B, with the conductive
balls 71 on the electrodes of the solder pastes 12 of the
first memory module 221, the second memory module 222 is
mounted on the first memory module 221. More particularly,

20 in the state that ;he positioning holes 10z on both ends of
the base board‘lo, tﬁé positioning holes 21z on both ends
of the first memory board 21, and the positioning holes 22z
on both ends of the second memory board 22 match with each
other, the second memory board 22 is laid on top of the

25 first memory board 21 such that the solder paste 12 inside



to the standardi zed size. Then, the nodule is put in a reflow furnace for
20 refl ow processing or applied hot winds such as hot air to nelt each
sol der paste 12, so that each sol der paste 12 and each conductive ball 71
are fixed to each other in a conducting state to secure el ectrical
connection. Next, with an insulative sealgg resin 200, therel ApEl 2005 each
seal ed a space between the base board 10 of the -54 5 1 April 2005 base
board nodul e 210 and the first nenory board 21 of the first nenory nodul e
221, a space between the first nmenory board 21 of the first nenory nodul e

221 and the sgeRndhrdRIMd Ynbpar @222 of the seeesfld Mei@nor yoBuked22%: ard a
space between two nenory chips 15 on the top face of the second nenory

board 22. Nexbuntb@senmeddl emraif-thousedain wppeh aRdH WeIdeasgst8012nd
31 to provide the snall-size nenory card. It is noted that the conductive

bal I 71 di spggednl0 helweenfdie, baserdoaid ppdvke Ak, a@dcéP@aihra%%%@Dry

nodul e 221 may be different 1 n°dianeter fromthe conductive

* di sposed bet yeery thed | Lekofemogy gpEL! & 224nand .ol b SEeANeIn Y il €

. 222 as shown in Fig. 7, or these ‘conductive bal e sane

©di ameteg (”OEoﬁHQE@@%velﬁaﬁ' ng‘s' L hhe above, PsBI08% fpta@e‘tesoiﬁ'ermgﬁ%e

12 is provided to the insi 63ch 't r ough 'hol
each through hole 22a of the second memory board 22. This

positions and holds the base board 10, the first memory
board 21, and the second memory board 22 in approximately
parallel. It is noted that when the second memory board 22
10 is laid on tép of the first memory board 21 and a certain
degree of stress is acted, the top face of the first memory
board 21 and the bottom faces of two memory chips 15 placed
on the bottom face of the second memory board 22 may be
bonded .through use of a temporality-fixing ‘adhesive 52.
15 Thus, the first memory board 21 and the second memory board
22 are secured in approximately parallel with each other so
as to conform the size of the entire small-size memory card
to the standardized size.
Then, the module is put in a reflow furnace for
20 reflow processing or applied hot winds such as hot air to
melt each solder.pasfe 12, so that each solder paste 12 and
each conductive ball 71 are fixed to each other in a
conducting state to secure electrical connection.
Next, with an insulative sealing resin 200, there

25 are each sealed a space between the base board 10 of the




the first nenory board 21 of the first menory nodul e 221 before the first
menory nodul e 221 is nounted on the base board nodule 210, the sol der
paste 12 nay be provided to 20 the inside of each through hole 2la of the
first menory board 21 of the first nenory nodul e 221 after the first
menory nodul e 221 is nounted on the bas%?%bard nodul e 210. Sl Apfiica00%,

al t hough the sol der paste 12 is provided to the 1inside of each through
hol e 22a of the second nenory board 25 22 of the second nmenory nodul e 222

before the second nenory -55 1 ril 2005 dul e 222 i s, nount on. the
first nmemory2RBdapard2iodiue Fed p’%ﬁ ePﬁDrZSMeIB%rﬁrBWﬁgngo O[}het Shsi de

- of each through hole 22a of the_second nenory board 22 of _the_ second

- menory moduférsbomgmegy MRS ofdl meAosParSd R Bhe s bt SEHH X he
~first nennrg modul e 221. The above 10 15 nanufacturing met hod facilitates
hol di ng an baesd- Bdar @fsgdre Ednstamiengih Beeude thel asdduEhfvessand 71,

and facilitates securing parallelism of the respective boards. In the
second enbodemeny, hdrrdorducf véhealsecaid BeEOROt Te@dIted @6/t henBald s
provided by printing as disclosed above, but the conductive balls 71 may
~ be prévidedpene e toeerortwe pheralyt ghdpst Hed condtbei y@mhafage of the
| | second memory board 22. |
Next, these modules are housed in upper and lower
cases 30 and 31 to provide the small-size memory card.
It is noted that the conductive ball 71 disposed
10 between the base board module 210 and the first memory
module 221 may be different in diameter from the conductive
ball 71 disposed between the first memory module 221 and
the second meméry‘module 222 as shown in Fig. 7, or these
coﬂduétive balls 71 may have the same diameter (not shown).
15 ~ Although in the above process, the solder paste
12 is provided to the inside of each throuéh hole 2la of
the first memory board 21 of the first memory module 221
befbre the first memory module 221 is mounted on the base
board module 210, the solder paste 12 may be provided to
20 the inside of each through hole 2la of the first memory
board 21 of the first memory module 221 after the first
memory module 221 is mounted on the base board module 210.
Similarly, although the solder paste 12 is provided to the

inside of each through hole 22a of the second memory board

25 22 of the second memory module 222 before the second memory



71 may be provided sinultaneously by sucking. It is understood that the
present inventionis not limted to the enbodi nents disclosed, but is
applicable to various other enbodi nents. Description will be now given of
t he various enbodi ments. (Third Enbodinent) 20 Fig. 11 is a partial cross
sectional side view showing a small-sizeé>menmory card accor di ndprib2@0 hi r d
enbodi nent of the present invention. Although in the first and second
enbodi ments, the first nenory nodul e 221 and the second nmenory nodul e 222
are di sposed so_as to be laid on 25 top of _the base board n&dul 210, it is
al so possi bredad e 221 prrpunpes SRowks nfF gt HENeEHY ofPEULRe onge
menory nodul e 222 and to dispose only the first nmenory nodul e 221 on the
 base boar dspadeire Pastei t12 cBATUCES? vEIATiEed 1 toothhe 1HSERS of T aRRCD
- bottom faces of the first menory board 21 of the first 5 nengég mpdul e 221
" there are mbbroedht wooken#3a chifpstils sanand aRENERY eRd b Rece8Tof “Rie
.two nmenory chips 15 placed on the bottomface of the first nenory board 21
are br oughtseiconco mezet: winddulise 228 #fder dthe He gk TaRay Twdulpweser
it is also acceptable to forma space between the 10 bottom faces of the
two nefory dbi peubied acedhen fillmst ooy frrsbild 2de first nmenory board 21
and the top face of the base board 10 (not illustrated). Also, solders or
conductive balls may IMheusedbobrst eamapbfehéurdnductmeghod  facilitates

holding an inter-board space constant with use of the

conductive balls 71, and facilitates securing parallelism

of the respective boards.

10 In the second embodiment, the conductive balls 71
are not 1limited to the balls provided by printing as
disclosed above, but the conductive balls 71 may be
provided one by one or a plurality of the conductive balls
71 may be provided simultaneously by sucking.

15 It is understood that the present invention is
not limited to the embodiments disclosed, but is applicable
to various other embodiments. Description will be now
given of the various embodiments.

(Third Embodiment)

20 Fig. 11 is a partial cross sectional side view
showing a small-size memory card according to a third
embodiment of the present invention. Although in the first
and second embodiments, the first memory module 221 and the

second memory module 222 are disposed so as to be laid on

25 top of the base board module 210, it is also possible as



wires 11 (not illustrated). 15 Such constitution makes it possible to

di spose a nenory chip 15 with high capacity in a space smaller than the
smal | -si ze menory card shown in Fig. 1 or 7, conpared to the constitution
of nounting a nenory only on top face of the base board 10. 20 (Fourth
Enbodi ment) Fig. 12 shows a snmall-size nggory card of Fig. 111A@fik3006he
first menory nodul e 221 divided into two parts according to a fourth
enbodi ment of the present invention. More particularly,- a divided first
menory nodul e 221A and a 25 divided first menory nodul e 221B are

i ndi vi dual | ysHmnt 8¢ 754. 11Apkd 2005 ofet becbagenbparg mdwie 24fp viag
conductive wires 11. The divided first nmenory nodule 221A and the divided

first menoryy ”ng'E@sgz%%l?r ELIPACH 1GaMPas&ath0f RBAUTENME CHAP the BRYAt ed
on each of the both top and bottom faces of divided 5 first nmenory boards

21A and 21Bphose el d %1@'&1Eﬁ%oﬁaﬁéﬁlﬁrw{ﬁfeQO?I d 23 othSMBLER top

According to such constitution, degree of freedom nmay be provided in

- disposing thedigd f#dS :%] %gggﬁ%og‘rj?gg g%ﬁ%ga%a‘i:ﬁe Al ddedh LT ESEsr

menory nodul e 221B 10 on t 10. Al'so, if one nmenory

chip 1% i Sn%z&o\;e\nﬂr}{“hrﬂfﬁuié’ E%ldefﬁféfé’ egijé” hO&n! g@% - fermBEg eieicil g 15

menory nodul e menor nount e the remarn nor mal
Meror i es mﬂlchE aQ%Bd%H%Q Bgt%ggl faces of the two mnmemory chips 15

placed on the bottom face of the first memory bocard 21 are
brought in contact with the top face of 'the base board 10.
However, it is also acceptable to form a space between the

10 bottom faces of the two memory c¢hips 15 .placed, on the
bottom face of the first memory board 21 and the top face
of the base board 10 (not illustrated). Also, solders or
conductive balls may be used instead of the conductive
wires 11 (not illustrated).

15 Such constitution makes it possible to dispose a
memory chip 15 with high capacity in a space smaller than
the small-size meﬁgry'card shown in Fig. 1 or 7, compared
to the constitution of mounting a memory only on top face
of the base board 10.

20 (Fourth Embodiment)

Fig. 12 shows a small-size memory card of Fig. 11
with the first memory module 221 divided into two parts
according to a fourth embodiment of the present invention.
More particularly, a divided first memory module 221A and a

25 divided first memory module 221B are individually mounted




case of the first menory nodul e 221, whereas in the case of 15 the divided
first menory nodul e 221A or 2218, the remained one nenory chip 15 is
abandoned, thereby enabling nore efficient usage of the nmenory chip 15.
(Fifth Enbodinment) Fig. 13 shows a part of a small-size nmenory card 20
according to a fifth enbodi ment of the prgsent invention, inlApri@B05n t he
smal | -size nenory card of Fig. 11, a nmenory chip 15 is not nounted on each
of the both top and bottom faces of the first menory nodul e 221, but two
menory chips 15 are nounted on the top face of the first nenory board 21

25 of the figstthenmiye BEYLE R34ulUL 200 %@Drdbrﬁfq&v%]\ﬁe ISire8 11 APRLL

2005 nmounted on the bottom face thereof, instead h two nenory chips

15 are mountgdieed heitep fRGR P Aﬁ GZEQRar&%OSrI{%OBdEQQP?QMglri

" bottomface of the first menory boar (Sixt I men

Shows a par inclord SIEIes! 28 BBHPLY e G8h dooREEOLAT B U agpge'@?trg,arcglwd'

of the present invention, S|ze e

13, as withpdihedd st eré%'ﬁor&ﬂf][@nt 42 o QTR ”Dc[)tyoeg}d%a%% vg%%%nd

nounted only on the top face o e second menor
romory - el Sendhy"BARR OPiboseidr 2be, YRR LFERE: eﬁﬁpﬁ“ﬁ@%y
modul e 270 e SToURLETPBLM U NG GRd memory module 222, In the
According to such constitution, the degree of
freedom may be provided. in disposing the divided first
menory module 221A andlthe divided first memory module 221B
10 on the base board module 210. Also, if one memory chip 15
is determined to be defective during the burn-in process of
memory modules with the memory chips 15 mounted, the
remained three normal memories will be abandoned in the
case of the first memory module 221, whereas in the case of
15 the divided first memory module 221A or 221B, the remained
one memory chip 15 is abandoned, thereby enabling more
efficient usage of the memory chip 15.
(Fifth Embodiment)
Fig. 13 shows é part of a small-size memory card
20 according to a fifth embodimept of the present invention,
in which in the small-size memory card of Fig. 11, a memory
chip 15 is not mounted on each of the both top and bottom
faces of the first memory module 221, but two memory chips

15 are mounted on the top face of the first mémory board 21

25 of the first memory module 221 but no memory chip 15 is



15 third nenory nodule 270, as with the first nenory nodule 221, two
menory chips 15 are nounted only on the top face of a third nenory board
70, but no nmenory is nmounted on the bottom face thereof. Preferably, the
central positions of the nenory 20 chips 15 of the first nenory nodul e
221, the second nenory nodule 222, and-tBe third nenory noduhepdiyfoosand
further the central positions of the IC chips 13 and 14 of the base board
modul e 210 are matched, so.that as an assenbled small-size nmenory card,
conponents such as nenories may be 25 nounted al nost symmetrically to the
center of tHOWBEd @prithe200%t temgfank sehdireedt,i o of eddeoFernrichoakds,
whi ch enables the center of the | engthw se direction of the nmenory boards
to resi st misticathspseds$ amck t houmakdstoresshé ntgeodradal @ncend hgpgby
preventing each nenory board having a low 5 thickness conpared to the base

- board from dwarind.0 ((Bemtentdn FErdrh e bdtiton Ea s thda iy & Bemor
~-smal | -size menory card according to a seventh enbodi nent of the prese%t

~invention, boarwhi2dh in the small-size nenory card of Figs. 1 and 7, 10
functions of two IC chips: a mcroprocessor I1C chip 14 and an ASICIC chip

13 are d ncorporated i nsan@&H S0 as to be applied to a one-chip
m croconputer, and an additional nenory nodule 61 is further disposed in a

vacant space on the bait.omf anenf 4 Neabasgrbgarg 19 withoyt anJ G, g

according to a sixth embodiment of the present invention,

in which in the small-size memory card of Fig. 13, as with

the first memory module 221, two menory chips 15 are

10 mounted only on the top face of the second memory board 22

of the second memory module 222 to be mounted on the first

memory module 221, but no memory is mounted on the bottom

face _thereof, and further a third memory module 270 is

mounted on top of :the second memory module 222. In:the

15 third memory module 270, as with the first memory module

221; two memory chips 15 are mounted only on the top face

of a third memory board 70, but no memory is mounted on the
bbttom face thereof.

Preferably, the central positions of the memory

20 chips 15 of the first mémory module 221, the second memory

module 222, and the third memory module 270, and further

the central positions of the IC chips 13 and 14 of the base

board module 210 are matched, so that as an assembled

small-size memory card, components such as memories may be

25 mounted almost symmetrically to the center of the



15 chip mounted. In the additional nenory nodule 61, a nenory chip 15 is
nmounted on the both top and bottom faces of a fourth nenory board 24, and
the fourth menory board 24 itself is nmounted on the base board 10 through
use of conductive wires 11 and the like. This inplements further 20

I ncrease of nenory capacity. (Ei ghth Enbgdinment) Fig. 16 showsAgri@06 of a
smal | -size nenory card according to an ei ghth enbodi nent of the present

i nvention, in which a nenory board is not conposed of a single |ayer 25 or
| am nated | ayers, but of a thinner film board. Mdre -60- 1 April 2005

. particul arl YyenthawieRDryi boay thi Sogonaseflefbrg YH&ds, f wAMBhShanesh 44 | m
board 63, in which lead termnals 63a are disposed inside a frane portion

63b of an iRgel akakeheSiN theaNEnretlilRdes rofcta oFe T ¥ HeN embx A Lhdect |y
nounted on 5 both the top and bottom faces of the lead termnal's 63a wth

sol ders 75. vghespace hetueen Lhe E't&‘@s@oaéﬁi& &3 drinalsecuiedsbyin gc%ohd

pi | lar-shaped conductors 62 such as solders. O course, instead of

pillar- ShapSQlQHEQUCT’:‘P{e% ?}%’\':e%_?:h n°g°|él?l£c$t§lrg&96'ﬂz %Jl:é{fd H%'ﬂgotah"!cfv?s

may be used (not 10 ust e to nount e nmenory

- chip 1§ d [ERLEXnB8seachat e beLl Lases ral whe il Burged 63, whi ch

- contributes to provid tthinnér menory car Also, it is

not necessary to conn ikp 15 to the base board 10 or the
| i ke by 15 extending 3%% Fégﬁs {éiﬂﬁgggﬁ side of the nenory chip 15 by

Fig. 15 shows a part of a small-size memory card
according to a seventh embodiment of the present invention,
in which in the small-size memory card of Figs. 1 and 7,
10 functions of two IC chips: a microprocessor IC chip 14 and
an ASIC IC chip 13 are incorporated in one IC chip 60 so as
to be applied to a one-chip microcomputer, and an
~additional meméry‘modﬁle 61 is further disposed in a vacant
space on the bottom face of the base board 10 without an IC
15 chip mounted. In the additional memory module 61, a memory
chip 15 is mounted on the both top and bottom faces of a
fourth memory boardx 24, and the fourth memory board 24
itself is mounted on the base board 10 through use Qf
conductive wires 11 and the like. This implements further
20 increase of memory capacity.
(Eighth Embodiment)
Fig. 16 shows a part of a small-size memory card
according to an eighth embodiment of the present invention,
in which a memory board is not composed of a single layer

25 or laminated layers, but of'a thinner film board. More



| arge anounts, which nmakes it possible to provide a further smaller nenory
card. (Ninth Enbodinent) Fig. 17 shows a part of a small-size nenory card
20 according to a ninth enbodi mrent of the present invention, in which two
filmboards 65 and 65 are used instead of the first and second nenory
boards 21 and .22, enabling inplenentatb8n of a thinner smal -ApriggogBENOrYy
card. Reference nuneral 66 denotes a conductor such as a solder 25 and a
copper ball that establishes electrical connection -61 1 April 2005 between
the filmboards 65 and 65, and between the film boards 65 and 65 and the

- base board RRIYFRHET Ehbolhfemyngty. bigrshons agardsed afsmal | sghzee

- menmory card 5 according to a tenth enbodi nent of the present invention,

"~ in which a d&idctshapeshddtlmebarad i ,a imumbeirctofl e bkt ingl Pi s 678 such
~as gold wires disposed inside an insulative synthetic resin -sheet is

di sposed bet#E@®Psesl datsictes: of rame penbiyn beabdsr2inants2A.atefr betyeen 10
el ectrodes of the nenory board 21 and el ectrodes of the base board 10, and

is used botﬁnﬁoﬁhﬁﬂtmmdeﬂﬂdﬁ;aﬂmﬁmmipathipomﬂegtéoai@@@tﬁgrﬂyﬂdﬂéagéh
space between the boards. ‘Al so, i-nstead of the conductive pin 67a, a

conducti ve pashe tfey bepused. Hoitéer faarsandSothepilead StePRIHS Ve sheet
- havi ng conductive particles disposed in an
with solders 75. The space between the film boards 63 1is
secured by pillar-shaped conductors 62 such as solders. Of
course, instead of the pillar-shaped conductors 62 such as
solders, conductive  balls or wires may be used (not
10 illustrated). Thus, it is possible to mount the memory
chip 15 directly on each of the both faces of the film
board 63, which contributes to providing a smaller and
thinner memory card. Also, it is not hecessary to connect
the memory chip 15 to the base board 10 gr the like by
15 extending the leads to the outside of the memory chip 15 by
large amounts, which makes it possible to provide a further
smaller memory card. | |
(Ninth Embodiment)
Fig. 17 shows a part of a small-size memdry card
20 according to a ninth embodiment of the present invention,
in which two film bocards 65 and 65 are used instead of the
first and second memory boards 21 and .22, eﬁabling
implementation of a thinner small;size memory card.

Reference numeral 66 denotes a conductor such as a solder

25 and a copper ball that establishes electrical connection




I nsul ative resin sheet may be used in place of the conductive sheet 67.

(El event h Enbodinent) Fig. 19 shows a part of a snmall-size nenory card 20
according to an el eventh enbodi ment of the present invention, in which the
base board 10 and the first nmenory board 21 are not conposed of i ndividual
boards, but conposed of one |ong flexibke-board 81. More partiAptl 2005y

two nmenory chips 15 are each nounted on the both faces of 25 one end
portion of the long flexible board 81, while two IC-62 1 April 2005 chi ps,
i.e., amcro processor IC chip 14 and an ASICIC chip 13, are nounted on

one face of beftveetrhethendipar todirds abberanshi e, t hadf |extdben beard Bil1dhs
bent in U shape and housed in a case as shown in Fig. 19. 5 1In this

exanpl e, thédkirdst aferpdy d30and 2heaandsd B hase dhoard 10 can nake a
flexi ble board 81, which contributes to naking the small-size nenory card

thinner and |ighter, (geétat Frid®Sa@thi me, such one-board constitution
~elimnates a process of connecting a plurality 10 of boards to each other.

Further, it is also aggentahl eHdsysl5 NEke: the algfﬁh?he %rfne%éypfkga%a“d

to nDunt the nenory chi'p 15 further thereon, so t ex1 bl ard 81

al so servegcesriifgSecond PFBAPRY hRRWd mdht ng%ﬁéhpgggggk"qgﬁ%ntlon,

in which a conductive sheet 67 having a number of
conductive pins 67a such as gold wires disposed inside an
insulative synthetic resin sheet is . disposed between
electrodes of the memory boards 21 and 22, or between
10 electrodes of fhe memory board 21 and electrodes of the
base board 10, and is used both for establishing electrical
connection and for holding a space between the boards.
Also, instead of the conductife pin 67a, a
coriductive paste may be usea. Furfher, an anisotropic
15 conductive sheet having conductive particles disposed in an
insulative resin sheet may be used in place of the
conductive sheet 67.
(Eleventh Embodiment)
Fig. 19 shows a part of a small-size memory card
20 éccording to an eleventh embodiment of the present
invention, in which the base board 10 and the first memory
board 21 are not -composed of individual beards, but
composed of one long flexible board 81. More particularly,
two memory chips 15 are each mounted on the both faces of

25 one end porticon of the long flexible beard 81; while two IC



Fig. 20 shows a part of a snmall-size nenory card according to a twelfth
enbodi nent of the present invention, in which rectangular parallelepiped
el ectroni c conponents are used instead of conductive wires or conductive
balls. More particularly, passive conmponents in which electrodes 20 80a
and 80b are electrically connected to eaeb-other, nore parti ctlApril 3005
rectangul ar parall el epi ped chip electronic conponents 80 such as
capacitors and chip resistors, are interposed at top and bottom faces of
_each edge portion of each board between el ectrodes of the base board 10
and 25 el ectaloiges of .4 he &i meicmemrocdssoxd 2¢, chépwden sh@¢ckhodesc 68c1
April 2005 of the first nenory board 21 and el ectrodes of the second
nenory boar ¢ 1o, bketeveesubotd of dhenfater ofechil RGhar sPArepbet veen t he
base board 10 and the first nmenory board 21, a space between the first

nmenory boar dfZkranchidie bheedrd ROy 81235 Werdthei ROUR sIRFRESand
t hrough use of thicknesses of the rectangul ar parall el epiped.chip

el ectroni ¢ ¢emReREnns BGas dNesHHie iid Mg the el ectrodes of the base
board 10 and the el ectrodes of the first nmenory board 21; or the

- electrades of the first MerPsychaapde?l thk aE‘ﬂrEEem%lm%(igr %‘%{ﬁf olihe;ggcond
ar ,

menory board 22; or the electrode 10d of the base bo e el ectrodes

21d of the thigr sg,ag@nq;d/alt):pag@ Zéana%]geheael 23 %%gfesor%%gﬁgf g§he second

nmenory board 22 are connected to the electro on fop an
bot t om f acegq@f r3bukedSttONGa&ID PN d O8Rall-size memory card thinner

and lighter, and. at the same time, such one-board
constitution‘eliminatés a process of connecting a plurality

10 of boards to each other. Further, it is also acceptable to
make the flexible board 81 longer and to mount the memory
chip 15 further thereon, so that the flexible board 81 also
serves as the second memory board 22.

(Twelfth Embodiment) |

15 Fig. 20 shows a part of a small-size memory card
according to a twelfth embodiment of the present invention,
in which rectangular parallelepiped electronic components
are used instead of conductive wires or conductive balls.
More particularly, passive components in which electrodes

20 B0a and 80b are electrically connected to each other, more
particularly, a rectangular pérallelepiﬁed chip electronic
components 80 such as capacitors and chip resistors, are
interposed at top and bottom faces of each edge portion of
each board between electrodes of the base board 10 and

25 electrodes of the first memory board 21, between electrodes




15 of the rectangul ar parall el epiped chip electronic conponents 80. In
each of the end portions of the rectangular parall el epiped chip electronic
conponents 80, there are each forned the el ectrodes 80a and 80b that are
continuously disposed on top and bottom faces as well as 20 over 4 faces on
both | ateral sides. The el ectrodes 80a aggl 80b on top and bot Aprih2C0Ses are
usual ly electrically connected to each other, so that these el ectrodes may
be wused in place of the conductive wires 11 or the conductive balls 71.

It is noted that in Fig. 20, reference nunerals -64 1 April 2005 2le and
22e denote pfedeéteerimed memasy f BoapaUAL RGLATEDEL r&dd PSe £ | EhieS ridh t hat
In the case where chip capacitors and chip resistors 80 are used for their

5 original fhemnetriyonmarde2®) eetr odewcloa woh 88k @hchhe ROt hseendipgrtd ons
are connected to the el ectrodes of the base board 10 and the electrodes of

the first nepeey beaidedltheObdde A rp@e&u@ft&@efikéﬁtmaﬁwy

and the electrode of the second nenory board 22, respectively th

case where P Gl BpRaRAChE Ol SeANCLHI® (5P 16 éxhé%gr%o&%haéf - gl for

their origina func ions, the electrodes 80a or b on elr one en
portions argecRANGEhEY ! Bobhe Slect zod&?e apd.et
el ectrodes of the first neﬁnry oar ogg? rodgégiéggfﬂgﬁe%%irst

-~ menory boargdn2l,a8dsthe e&PCterg*S(Feéégigular parallelepiped chip

electronic components 80. At the same time, the electrodes
of the base board 10 and the electrodes of the first memory
board 21; or the electrodes of the first memory board 21
10 and the electrodes of the second memory boerd 22; or the
electrode 10d of the base board 10, the electrodes 21d of
the first memory board 21, and the eleetrodes 22d of the
second memory board 22 are connected to the electrodes 80a
or 80b on top and bottom faces of at least one end portions
15 of the rectangular parallelepiped chip electronic
components 80. In each of the end portions of the
rectangular parallelepiped chip electronic components 80,
there are each formed the electrodes 80a and 80b that are
continuously disposed on tep and bottom faces as well as
20 over 4 faces on both laﬁeral sides. The electrodes 80a and
80b on top and 'bottom faces are usually electrically
connected to each other, so that these electrocdes may be
used In place of the conductive wires 11 or the conductive

balls 71. It is noted that in Fig. 20, reference numerals




second nmenory board 22, respectively. (Thirteenth and Fourteenth

Enbodi nents) Figs. 21 and 22 show a part of snall-size nenory card
according to thirteenth and fourteenth enbodi nents of 20 the present

i nvention, in which an enbodi nent providing not only a function of the
recordi ng nedia but also other functionggin addition to the fApoit20856 of
the recording nedia is exenplified by a nultifunctional small-size nenory
card supporting Bluetooth technology. In Fig. 21, an RF 25 LSI chip 78 and
a baseband LSI chip 79 are nounted in place -65 1 April 2005 of a nmenory on

the bottom fdee sideend dheoté rpteqropErinboandedd. ther reRAR zu\érﬁ@igss
communi cation. In Fig. 22, an RF LSI chip 78 and a baseband L chip 79

are nount ed ebripst.he top face of the base board 10 of the small-size nenory
5 card of Fig. 1 for enabling wireless comruni cati on. For exanple, by

inserting a multifunctironals MegmE¥gCakd+SURRON tihg t lu :
technol ogy to portabl e devices such asaportabl e tel e%ﬁ%%e g“té‘\%?f:egs,‘:’ﬁ%

portabl e tel-apheneordeviaggs BRY e Ms8dtas dewnl gad t%fégd"a'f%r Ag%r?eiﬁ)m

result, 10 through wireless co nication W th transfer "di'stance

TR ey it e e S L S o

addi tion, between the portable evi ces e
T < ana APPSR [ PEUBERRCRL S S0% ChssrY (spluge i 19
board 10 and the electrodes of the first memory board 21,
or the electrodes of the first memory board 21 and the
electrode of the secbnd memory board 22, respectively. In
10 the case where the chip capacitors and the chip resistors
80 are not wused for their original functions, the
electrodes 80a or 80b on their one end -portions are
connected to the éleétrodes.of the base board 10 and the
electrodes of the firét memory beoard 21, or.the electrodesj
15 of the first memory board 21 and the electrodes of the
second memory board 22, respectively.
(Thirteenth and Fourteenth Embodiments)
Figs. 21 and 22 show a part of small-size memory
card according to thirteenth and fourteenth embodiments of
20 the present invention, in which an embodiment providing not
only a function of the recording media but also other
functions in addition to the function of the receording
media is exemplified by a multifunctional small-size memory

card supporting Bluetooth technology. In Fig. 21, an RF

25 L3I chip 78 and a baseband LSI'chip 79 are mounted in place



I mage data from one portable device to other portable device becones

possi ble. The term"Bluetooth" is used herein to refer to a wireless data

comuni cation technol ogy for exchanging i mage and sound data by connecting
nobile 20 term nals such as portable tel ephone devices, personal

conputers, digital canmeras, and householdsel ectric appliance$ Aprt260% ng AV

(Audi o Visual) equipnent, as well as gane nachines, by air. (Fifteenth
Enbodi ment) -66 1 April 2005 Fig. 26 is 'a schematic side view showi ng a
smal | - size nenory card according to a fifteenth enbodi ment of the present

. invention. lof tdi seRsbodigienthet b@tcordufideesibal If 74har € gl dherespd
“ between the base board 10 and the 5 first nenory board 21, nor between the

first menorpoaear ¢1,2fcan@idig iSf ond JTRIBY Yedi@aih 22-1bke Rig.rilg. bat, with
use of conductive balls 71A penetrating the first nenory board 1, the

space betweem thieL!SqS%hli?ar?@_ B @nrd daherseeond 1t memy V7 hosrd A&l on
secured. More particularly, in 10 thickness direction of the base board 10,

only one caenduehiveRal lo7lkhd shakepeseddbepween thie hase -hgard by, Apd

the first nmenory board 21. More specifically, each conductive ball 7TA

DR 0 SRS e A Beasdiall o 08 spaghyhechesl i ondh o
21, so tha%x%ﬁﬁl%QpeQuporiﬁQQregnSaC@ CQﬂQP@ﬁfﬂﬁ%éE%ﬁaf1AmEﬁory card
| supperting the Bluetooth technology to portable devices
such as portable telephone devices, the portable telephone
devices may be used as download terminals. As a result,
10 ' through wireless communication with transfer distance of
10m, music and images become downloadable to the portable
telephone devices. In addition, between the portable
devices each with the | multifunctional memory card
supporfing the Biuetooth technology inserted (such as music
15 players and digital still cameras), transfer of music and
image data from one portable dévice to other portable
device becomes possible. Thé Lerm “ﬁluetooth” is used
herein to refer to a wireless data communication technology
for exchanging image and sound data by connecting mobile
20 terminals such as portable telephone devices, personal
computers, digital cameras, and household electric
appliances including AV ({(Audio Visual) equipment, as well

as game machines, by air.

{Fifteenth Embodiment)



electrically joined to the solder paste 12 inside each through hole 22a of

the second nmenory board 22, while at the sane tine the |owe
each conductive ball 71A 20 is electrically joined to the so

r portion of
| der paste 12

i nsi de each through hole |0a of the base board 10. This nakes it possible
to reduce the nunber of the conductive bgkls to half as nmany! aprik2093nunber

shown in the enbodinent of Fig. 7. 25 (Sixteenth Enbodi nent)
2005 Fig. 27 is a plane view showing a snall-size nenory ca
renoved according to a sixteenth enbodiment of the present

-67- 1 Apri
rd with a case
i nvention. Fig.

61 and Fig. 62 are respEChicvely -2 REFHRAGH W& 3d %ah%dm;?g recippgylar 5

nennry board for the rectangul ar small-size nenory card and

a perspective

view show ng ;1,60 neGe-angulray aré%wd&inyﬂt%s a ‘P(]:te%%p oy poarg,

Fig. 86 and Fig. 87 are respectivel

an explo erspectlve V|em1and

- side view shaueng LhgySRLb:SI ze g{en%% caLiouhi R 0ase L emed 40

conposed of "t wo- ayer menory boar

two rec angufar nmenor

5 ar E%Eﬁ%’%ﬁﬂ A S S T N @gbO&é%@'&” e
h I gﬁ ¥
I'S appr oxi I'TB. r%p()egn%a e%g-{k O}Itg gloé-g?r % uﬁlﬁ% éE? n%‘ﬁﬁg ’f?

rectangular

chi ps

10

15

20

25

15.

B?rsn%p%ﬁ'f%%%Bh m%g%r g%a%dfgbpilig %&g ”guniﬁg %&th use
of conductive balls 71A penetrating the first memory board
21, the space between the base board 10 and the second
memory board 22 are secured. More particularly, in
thickness direction of the base board 10, only one
conductive ball 71A is disposed between the base board 10
and thg'first memory board 21. More specifically, each
conductive ball 71A having a diameter of, for example,
about 0.7 ‘HHl is set to pass ﬁhrough. a solder: paste 12
inside each through hole 2la of the first memory board 21,
so that the upper portion of each conductive ball 71a is
electrically joined to the solder paste 12 inside each
through hole 22a of the second memory board 22, while af
the same time the lower portion of each conduetive ball 71A
is electrically joined to the solder paste 12 inside each
through hole 10a of the base board 10, This makes it
possible to reduce fhe number of the conductive balls to
half as many as the number shown in the embodiment of Fig.

7.

(Sixteenth Embodiment)

PS



the nenory board 21E so that the longitudinal direction of the nenory
board 21E and the longitudinal direction of the 20 nenory chips 15
intersect with, e.g., perpendiculars to, each other. Inside each of a pair
of 'facing short sides 21x, 21x of the menory board 21E, there are
di sposed along the short side a line oféfunction el ectrodes #Rpril2005 41,
which are to be joined to electrodes 10d, ..., I QGd of other 25 nenory
boards 21E or the base board 10 disposed in -68 1 April 2005 positions
corresponding to the junction el ectrodes 41, 41. Thus, the el ectrodes 41,
..., 41 are disposed dilby @&fong t ke shane Siide ofhoWangeca arfgid lak—saedory
board 21, 5 and no electrode is disposed along the | ong side.
Consequent | pemevyn ddrdt wbbs eausssk byemnovsdormadoatd iaigt sto upors tseeenth
~rectangul ar small-size nenory card and the |ike affects the |ong sides
21y, 21y of embedimenangud arhaereppeyenbodmndredtionhe éliect r@desndl Fig.. 6241
are not disposed along 10 the long side 21y as shown in Fig. 28, so that
generation aet cwmiueitiorlfaiduperapectdmeecticn fmowinme bBS myewamedr and
~ further inprovenent of reliability is achieved. If the nmenory board 21 on

whi ch Bhe nrembyychbRsd ¥or the, rb% tameulRunisad 1Nas iizrs wiciotiyeda ke atidig or
torsional 15 strength as shown in Fig. 29A, stress concentrates upon a

sol der junchi gfepspdéOivd 2pikar ERLNEAG atwe! eetradqulap Giendhe TPy
chip 15 and an el ectrode 21p of the nenory board
mounted on the memory board. Fig. 86 and Fig. 87 are
respectively an exploded perspective view and a side view
showing the smali;siie memory card with a case removed
composed of two-layer memory boards with two rectangular
memory chips mounted thereon. |

As shown in Fig. 27, Fig. 61, and Fig. 62, memory
chips 15 are mounted on a memory board 21E so that a short
side :21x of the rectangular memory board 21E for the
rectangular small-size memory card 1is approximately
parallel to long sides 15y of the rectangular memory chips
15. More specifically, the memory chips 15 are mounted on
the memory board 21FE so that the longitudinal direction of
the memory board 21E and the longitudinal direction of the
memory chips 15 intersect with, e.g., perpendiculars to,
each other. 1Inside each of a pair of 'facing short sides
21x, 21x of the memory board 21E, there are disposed along
the short side a line of junction electrodes 41, .., 41,

which are to be joined to electrodes 10d, .., 10d of other

memory boards 21E or the base board 10 disposed in



21 and then generates a crack |2w, as a result of which the junction

bet ween the el ectrodes 15p and 21p becones open, 20 causing electric
connection failure as shown in Fig. 29B. Also, as shown in Fig.. 29A
breakages 15r are generated in the nmenory chip 15, which cause operation
failure, particularly partial read failyge or wite failure bAptih2D05nenor y
chip 15. -69 1 April 2005 Accordingly, for the nenory board 21 of the

si xteenth enbodi nent that is conposed of the electrodes 41, 41 disposed
only along the short sides of the rectangular nenory board 21, a.bending

- test and a tQJSiQRRs . checki t senc he _aboue-stated
- failures a?% carriéh %ﬁﬁfg%Qéé%Egﬁgiﬁé ?%gﬁ qgﬁggﬁ)ucg%ggt%gseghééﬁ I Fig.
30, such that, the edge portions of the both short sides of the nmenory

board 21 with 'the nenory chips 15, ..., 15 being 10 nounted thereon are
. secured and 2kg external forces are . acted ree times _for, 60 seconds upon,
for exanple, the cenﬁgﬁg’oﬁgi éggﬂ%ﬁﬁo ?%eégﬂge’p%E?PGﬁsqﬁ§9ﬂ§%§;?Q%%

t hat approxi.mates .t he | ongitudj nal _direction of the nenmory chi t o each
ot her, gg tﬁ&tg%tghe Yend Q}rgoéﬁ&i%lo#s!t{i@ntr.ecﬁla?&u 5 trh%‘“‘i’%Ysg@%éFi test is

conducted, as ;shown in Fig. gl, such that the edge portion_of one short
side of the REnoAY boatTFEHA%% t hSt hdiFdPsed cHias, the  lengyejsigle.

nount ed t hereon is sicured, and the edge portion of the other short side
i s Consequently, even 1f stress caused by torsion that acts

upon the rectangular small-size memory card and the like
affects the long sides 21y, 21y of the rectangular memory
board 21, the electrodes 41, .., 41 are not disposed along
10 the long side 21y as shown in Fig. 28, so that generation
of conduction failure and connection failure is prevented,

and further improvemenf of rel;ability is achieved,
If the memory board 21 on which the memory chips
15, .., 15 are mounted has insufficient'bending or torsional
15 strength as shown in Fig. 29A, stress concentrates upon a
solder junction portion 12p for joining an electrode 15p of
the memory chip 15 and an electrode 21p of the memory board
21 and then gener;tes a crack 12w, as a result of which the
junction between the electrodes 15p and 21p becomes open,
20 causing electric connection failure as shown in Fig. 29B.
Also, as shown. in- Fig. 29A, breakages 15r are generated in
the memory chip 15, which cause operation failure,
particularly partial read failure or write failure of the

memory chip 15,



tw sted three times against the edge portion of the one 20 short side with
3kg external force. Results of the both tests are determ ned based on the
state of electric connection, the state of data wite and read, and the
state of externals. The results of the bending test and the torsional 25
test indicate that the nemory board 21 cggposed of the -70 1 apPili209805

el ectrodes 41, ..., 41 disposed only along the short sides 21x of the
rectangul ar nmenory board 21 does not suffer generation of cracks caused by
stress concentrated upon the solder junction portions that join the

el ectrodes of the 5 ”Eﬁ?ﬁ%{ﬁﬂkﬁ%gl5fbr--thé5 ﬁgﬂogpe gbgggrpﬁgsh@f thes

menory board 21, which nmakes | ossible to reltably maintain the

nter el ect Lade deifle! LOARARME s L Ingagotsflagc o LA IA- JaUd Npf, L he

cracks are not gener at _ nemory c _ _ preyehts
of the memary o pe nBPOSLEY By DUNE, (ARG Mobte HAeR. SR S
Pl of f 2B AT TR Y Hoa Bt Aot % TR Born S A1 STy
i de 25, Wi P8 CHEE F Fs GG ey B AL Ghd A e
board 10. Ag%%,C%irﬁggtg%&.nodified exampl e of the ,
The bending test is conducted, as’ shewn in Fig.
30, such that the edge portions of the both short sides of
the memory board 21 with the meﬁofy chips 15, ;, 15 being
lO‘ mounted thereon are secured and 2kg external forces are
acted three times for 60 seconds upon, for example, the
centers of the short side edge portions in directions that
approximates the ibngitudinal direction of the memory chip
to each other, éo that the memofy board 21 is bent. Also,
15 the torsional test is conducted, as shown in Fig. 31, such
that the edge portion of one short side of the memory boa:d
21 with the memory chips 15, .., 15 being mougted thereon is
secured, and the edée portion of the other short side is
twisted three times against the edge portion of the one
20 short side with 3kg external force. Results of the both
tests are determined based on the state of electric
connection, the state of data write and read, and the state
of externals.

The results of the bending test and the torsional

25 test indicate that the memory board 21 composed of the




si xteenth enbodi nrent as shown in Fig. 33, approximately 20 parallel to the
short side 21x of a nenory board 21G and in the vicinity of the center of
the long side 21y, there may be disposed two |lines of junction el ectrodes
41, ..., 41, which are to be joined to other nenory boards 21 and the
base board 10. -71 1 April 2005 Accordi nggoto the above consti 1 éprik2d05when
two nenory chips 15, 15 are di sposed on one nenory board 21, there are
di sposed, in the vicinity of the long sides 15y, 15y of the two nenDry
chips 15, 15 that are adjacent to 5 each other, electrodes 41, ...,

- along the | cNgclinaeldbysl, mhbchmnp@igﬁbggaebhyy|5H5héhghge@%5p%og &hg

“interconnect lines to corresponding electrodes 41, ." .,

| ‘nenory chi pg1¥5, of5.tHar therange alrengéhsr of Hg d | egh! from
the nenory board 21 to a control IC 10 of ?he base %oafg) 0 ﬁ%F c%%gg%fing

the two nemuenechition B cbadia &L0Hd @y | rd 10 such as a
m croprocessor I C chip 14, an ASIC IC(J%Y é%fgséfEBJﬁ%?%}%?EéZRPQ%aEh?S a

one-chi p type lded OPIRSESSON b@&@gﬁg“ﬂﬂh t C nect
m croprocessor I C chip 14 and 15 the ASIC I@Q h t% |s 35%9% néﬁ%l@he

aligned. Asmambesuldhi étlgeconeslgo il a.resp speed of the
two nenory chips 15, liS apprOX|nate%§m$d§h%|cg%%%FPd ﬁg?eghetmﬁmory

descrlptlonbbgrBeQQ|nvgi%§p e chips 15, 15 are
mounted on one face of fhe ﬁHkéJﬁi&aﬁ@S&@gi §PreliaBY mal%taln the

inter-electrode ]unctlons as WwWell as the electric
connection. Further, the cracks are not generated in the
memory chips 15, ., 15, which prevents operation failure,

10 particularly partial read failure and write failure of the
memory chips 15, .., 15.

As a modified example of the sixteenth embodiment
as shown in Fig. 32, inside of only one'short side 21x out
of a pair of facing short sides 21x, 21x of a memory board

15 21F, there may be disposed two lines of junction electrodes
41, .., 41 along the short side 21x, which are to be joined
to other memory boards 21 and fhe base bdard 10.
Also, as another modified example | of the
sixteenth embodiment as shown in Fig. 33, approximately
20 pParallel to the short side 21x of a memory board 21G and in
the vicinity of the center of the long side 21y, there may
be disposed two lines of junction electrodes 41, .., 41,
which are to be joined to other memory boards 21 and the

base board 10.




20 board for sinplifying the explanation. However, the same working
effects may be brought about in the case where two nenory chips 15, 15 are
nount ed on each of the both front and back faces of the nenory board 21.
In such a case, it becones possible to make a response speed of four

menory 25 chips 15, ..., 15 approxi matelai-i dentical. -72 1 Apipril 2005 |t
Is noted that in the nodified exanple of the sixteenth enbodi nent as wel |
as in the following enbodinents, description is and will be given of the

case where two nenory chips 15, 15 are nounted on each of the 5 both front
and back faces of the Awrmrdirparnd 2theHosieyes, cde ipraseH, | ReRt i BRoi S
not limted thereto, and so the two nenory chips 15, 15 nay be nounted on

- either one gfematiesehipsed Sor Idnearemaiypelied n ndye bRemBYRt ash ony ebi her
-one of these faces. 10 (Seventeenth Enbodinent) Fig. 34 and Fig. 35 are

respectivel ytrerscheammtdssosed Vi ew shewvigihhe yupger 1e Q%HEFWPiae?O@SQ of a
smal | - size nenory card according to a seventeenth enbodi nent of th

present inverity onf antiea SehemBhbeySiciapd ens shaw ng, 4the; rd5 Q{?&! z
menory card with a case renoved. As théﬁdomer si de nenn?§ boa d%ﬁ%ﬁf?he

- smal | - ize amnroticer d aceefdbagst a1t he seyveni ggnt h
.. present invention, a nenory board 21E of 't he S|xte%n‘i:ﬁgb('?ghg&né:lég 1§

which approximately aligns the lengths of the interconnect
lines to corresponding electrodes 41, ., 41 of the two
memory chips 15, 15. Further, the 1lengths of the
interconnect iines from the memory board‘21 to a control IC
1¢ of the base board 10 for connecting the two memory chips
15, 15 to a control IC‘of the base board 10 such as a
microprocessor IC chip 14, an ASIC IC chip 13, or an IC
chip 6Q that is a one~chip type microprocessor integrating .
two IC chip functions' of the microprocessor IC chip 14 aﬁd
15 the ASIC IC chip 13 is approximately aligned. As a result,
it becomes possible to make a response speed of the two
memory chips 15, 15 approximately identical. It is noted
that description is ﬁerein given of the case where two
memory chips 15, 15 are mounted on one face of the memory
20 board for simplifying the explanation. However, the same
working effects may be brought about in the case where two
memory chips 15, 15 are mounted on each of the both front
and back faces of the memory board 21. In such a case, it
becomes possible to make a response speed of four memory

25 chips 15, .., 15 approximately identical.



enbodi ment shown in Fig. 27 is used. Mre particularly, 20 menmory chips 15
are mounted on the menory board 21E such that the short sides 21x of the
rectangul ar menory board 21E for a rectangular small-size nenory card
become approximately parallel to the long sides 15y of a rectaqgular
menory chip 15. -73- 1 April 2005 As the-ypper side menory boawgrie200sf t he
smal | - size nenory card, nenory chips 15, ..., 15 are nounted on a nenory
board 21H such that the short sides 21x of. the rectangular nenory board
21H are approxinmately parallel to 5 the short sides 15x of rectangul ar

memory chips 15L as  showns iMofLg. thds Aot RAkfeodal aghgishard ides
21x, 21x of these two nenory boards 21E, 21H, there are disposed a 11he

of junctionggl es ; 1. S [ i g...35, e nor
board 21E of Br S@‘%@ S Aoodinendl. £5 SNEHH e 1%“10,“2% TR

tructure shameneRre st 2 s, BT B QREL AT B, d

21eTare connecred s RetG Lo tes iy 15 P ImgPEssBhcn eatheod] CHR Ty
R oxBant 7y R St Bebor e i IR AETEIRh A & dhfre L AR VoS0,

_ the eIectroQﬁg %&%Séﬁf fﬁvéﬁtigﬁ H%W%&ﬁ§iffmfgggr¥h2%%2g,2£5m?ngo the
two memory chips 15, 15 may be mounted on either one of
these faces or one memory chip 15 may be mounted on either

-one of these féceé; |

10 {Seventeenth Embodiment)

Fig. 34 and Fig. 35 are respectively a schematic
side view showing the upper side memory board of a small-
size memory card according to a seventeenth embodiment of
the present invéntioﬁ and a schematic side view showing the

15 small-size memory card with a case removed.

As the lower side memory board 21.of the small-
size memory card according to the seventeenth embodiment of
the present invention, a memory board 21E of the sixteenth
embodiment shown in Fig. 27 is used. More particularly,

20 memory chips 15 are mounted on the memory board 21E such
that the short sides 21x of the rectangular memory board
2lE for a rectangular small-size memory card become

approximately parallel to the long sides 15y of a

rectangular memory chip 15.



20 the electrodes 10x, ..., I Ox of the base board 10 are connected to the
- electrodes 41, ..., 41 disposed in the wvicinity of and al ong the
respectively facing long sides wth solder portions IIx, ..., IlX
exenplifying conductors that provide electric connection. -74 5 10 1 Apri
- 2005 In such constitution, the |longitudihad directions of theApEh20056 chips
15, ..., 15 nounted on each of two nenory boards 21E, 21H | am nated on the
base board 10 are crossed. Consequently, when bendi ng stress or torsional
stress acts wupon the snall-size nmenory card, the nmechanical strength, as
wel | as the bending aRd tidrsiuridr ssieagrbhmot vt bwaant iZe oSmahk- Sinzel Ivenory
- card may be further increased conpared to a snall-size nenory card having
the nmenory é&hizpsmEBOry. .Gadd wméespogedhipst hé,sane b recs i wountEdghineent h
Enbodi nent) Fig. 36, Fig. 37 and Fig. 38 are respectively a schematic side
vi ew showi ngehower -lsbated t Vid-H agechnermrty thearslso2E,si2lE 21 schematdre si de
view show ng the | ower- side two-layer nenory boards in the state of being

nount ed 15 oectheghase beaiotylboaand A BAEsBAbErok dRavEEW showing it he
state where a | owernost-layer nenory board 21J is further  nounted on the

| over - §i de the- lstyert meneieys bosk d% 2 1Fe c 2dfqu IREN ARG GHY t BRipase hoard 10,
in a small-size nenory card '
shown in Fig. 34.

Along a pair of facing short sides 21x, 21x of
these two memory boards 21E, 21H, there are disposed a line
of junction electrodes 41, .., 41. As shown in Fig. 35, the

10 memory board 21E of Fig. 27 is mounted on the base board
10, and further thereon the memory board 21H of Fig. 34 is
mounted, by which laminated structure shown in Fig. 33 is
obtained. Here, the electrodes 41, .., 41 of each of the
upper-side memory board 21H and the lower—sidelmemory board

15 21E are connected to the electrodes 41, .., 41 disposed in
the vicinity of and along the respectively facing long
sides with solder portions 11x, ., 11x exemplifying
conductors that provide electric connection. Also, the
electrodes 41, .., 41 of the lower-side memory board 21E ana

20 the electrodes 10x, .., 10x of the Dbase ﬁoard 10 are
connected to thelkelectrodes 41, ., 41 disposed in ﬁhe
vicinity of and alon& the respectively facing long sides
with solder portions 1llx, .., 11lx exemplifying conductors

that provide electric connection.




with a case renoved according to-an eighteenth enbodi nent 20 of the
present invention. Total four nmenory chips 15t, whose thickness is |arger
than that of each nmenory chip 15 nounted on each of the |ower two-I|ayer
menory boards 21E, 21E of the small- size nenory card according to the

ei ghteent h enbodi nent of 25 the present_h vention, are nount ed Apnil 205 of
the both -75- 1 April 2005 front and bacK Taces of the upper-nost nenory
board 21J, simlar to the nenory board 21E as shown in Fig. 38. Mre
specifically, on the back face (bottom face) of the upper- nost nenory

board 21J, as with the . , fwo_5 nory, chips, 15t, 15t are
mount ed on the nenory %%§§%?%l.éﬁééﬁéﬁéﬁoéhet% gﬁén g%ﬁé}%ﬁlt%éfFﬁEﬂaﬁéular
menory boar roximately parallel to the |ong sides of two

rect angul ar %agnﬁ%?%{}n%éﬁo%ﬁi%’ 15t ,ff‘llé?qu%% bR ??r%‘ﬁ? PSRRI Yt op
e tount ed SR AR D d AR L 1 RS R b o b
. t I d 21J | mat el llel toth hor t
oides o a SRR et dhenthE Shoescubal RorsHare] Sidss sagkal | or
than that of the Eectan Eiar,nennry chip 15 15t on the back face. I|nside
each of” a pﬁgpQﬁ'Q%c?ﬁg RS ECsMEEO Y Cardx bheelerhonichd uppeenabit

menory board 21J] .and the | ower two-layer nenory boards 21E, 21E, there

are di sposed®aSe &5t JAmAsH ¢l étd Jfesipnal strepgtdl eifg the entire

small-size memory card may be further increased compared to
a small-size memory card having the memory chips 15, .., 15
disposed in the same direction.

10 (Eighteenth Embodiment)

Fig. 36, Fig. 37 and Fig. 38 are réspectively'a
schematic side view sﬁowing lower-side two-layer memory
boards 21E, 21E, a'schematic side view showing the lower-
side'two—layer memory boards in the state of being mounted

15 on the base board 10, and a schematic side view showing the
state where a lowermost-layer memory board 21J is further
mounted on the lower-side two-layer memory boards 21E, 21E
mounted on the base.board 10, in a small-size memory card
with a case removed according to an eighteenth embodiment

20 of the present invention.

Total four memory chips 15t, whose thickness is
larger than that of each memory chip 15 mounted on each of
the lower two-layer memory boards 21E, 21E of the small-
size memory card according to the eighteenth embodiment of

25 the present invention, are mounted on . each of the both




the short sides 21x, which are to be joined to the 20 el ectrodes 41, ...,

41 or | Ox, ..., I Ox disposed in the respective positions of other nenory
boards 21E or the base board 10. In such constitution, three nodul es 21,
.., 21 incorporating the menory chips 15, ..., 15 having the sane 25

t hi ckness are not piled and di sposed on-Gde face of the -76 | 1/Apri 2005005
base board, but two nenory boards 21E, 21E incorporating the nmenory chips
15, ..., 15 having snaller thickness are piled and di sposed on one face of
t he base board 10, and further on top thereof, one nodule 21J

< incorporati n@rqfhté gnge ey chages 16€, the ugﬁrﬂmmgmémogg thi aehes$Jj S

. di sposed. This nakes it possible to increase the nechanical strength as

~ wel| as the Yawdialy tndthorsennay betrenglk afs tshewsnsld -sige BBIOryc£ard.
(N neteenth Enbodinent) 10 Fig. 39 is a schematic side view show ng a
smal | - si ze Sp@mwirfi aedrld widrh theadsaeckefimved (Bocobdli Hgckd &f RREt g8HE H-
enbodi nent of the present invention. In the nineteenth enbodi nent, the

menory boar dictE memolf gpbseddn@lJ,ody wnthhehkr qmmcw:eb@grah@mseub&ard
- 10 but also on the 15 back face as with the front face of the base board

10. Mre spemidrycatiips onsthelbeontref agmurfed oh base ﬁ@ﬁbgyl%oartd’mzﬂ yer
menory. boards 21E, 21E are disposed in a lamnated state. On th
face of the spas@aoamé hort sides of the rectangular memory board 21J
are approximately parallel to the long sides of two
rectangular and thick memory chips 15t, 15t. Also, on the
front face (top face) of the upper-most memory board 2107,
10 two memory chips 15f, «r 15t are mounted on the memory
board 21J so that the short sides 21x of the rectangular
memory board 21J are approximately parallel to the short
sides of a rectangular memory chip 15t whose width (short
" side) is smaller than that of the:rectangular memory chip
15 15t on the back face. Inside each of a pair of facing
short sides 21x, 21x of each of the upper-most memory board
21J and the lower two-layer memory boards 21E, 21E, there
are disposed a line of junction électrodes 41, .., 41 along
the short sides 21x, which are to be joined to the
20 electrodes 41, .., 41 or 10x, ., 10x disposed in the
respective positions of other memory boards 21E or the base
board 10,
in such constitution, three modules 21, ., 21

incorporating the memory chips 15, .., 15 having the same

25 thickness are not piled and disposed on one face of the




one-layer nmenory board 21E is disposed. It is noted that 20 the el ectrodes

10x, ..., 10x of the base board 10 are each connected to the el ectrodes
41, ..., 41 of the one-layer nenory board 21E on the back face of the base
board 10 with solder portions Ilx, ..., IIx. In such constitution, the
nmodul es incorporating 25 the menory chipgg_ 15, ..., 15 are di $ppsieR00%Ot
only on one -77 | April 2005 face of the base board 10, but the nodul es
incorporating the nmenory chips 15, ..., 15 may be di sposed on both the

front and back face of the base board 10. This nmakes it possible to

bal ance nodias«dnda gy abiu@n, thdefnehy GUUJ DU | Ay i ncrease of . the
mechani cal strength as well as the bggding éﬁg %%@éi%ﬁgi TR bR he

entire snal |thesi mendBPDYigar dis ( Twentq gt di Next . in a
smal | -si ze nenory card accordingxto a 10hﬁﬁgﬁ ié#ﬁgii %théﬁkngﬁsth%re

Petwoon the monory boar 0 S1E, 1B et hebnt hs o SF bBARAA2AE  arithd he

bet ween the nenory boar

between (he baso board 10 and EnO iippats cAeu36" 457 hBPBeRay hena: shivked

bet ween t he base board 10 and the uppeéer cas

i nsul atsi ve memdk9r Cichg pkesijng such as, . thernpset epoxy resin for .
rei nforcing the gnall-gfze ngﬁDrY” cardt p%?Y+%%IaEF§¥?ortPﬁ6#@@§ﬁnglﬁhe

rsrerrglh?m cal sibpBgkl. as walils ag,4he; bepgding and Lorsional strength of the
mechanical strength as well as the bending and torsionél
strength of the small-size memory card. .
(Nineteenth Embodimeﬁt)

10 Fig. 39 is a schematic side view showing a small-
size memory card with a case removed according to a
nineteenth embodiment of the present invention, in the
nineteenth embodiment, the memory board 21E is disposed not
only on the front face of the base board 10 but also on the

15 back face as with the front face éf the base board 10.
More specifically, on the front face of the base board 10,
two-layer memory . -bocards 21E, 21E are disposed in a
laminated state. oOn fhe back face of the base board 10,
one-layer memory board 21F is disposed. It is noted that

20 the electrodes 10x, .., 10x of the base board 10 are each
connected to the electrodes 41, .., 41 of the one-layer
memory board 21E on the back face of the base board 10 with
solder portions 11x, -y 1lx.

In such constitution, the modules incerporating

25 the memory chips 15, .., 15 are disposed not only on one




. portion on the front face o

size nmenory card. It is noted that in the twentieth 20 enbodinent, if an
‘insulative reinforcing resin is disposed on the side portion of the nenory
chip ,15, the insulative reinforcing resin is preferably injected into
space around electric junction portions between the nmenory chip 15 and

the nenory board 21 to seal the electricyyunction portions 251 Agpril 2005
protecting the electric junction portions. Therefore, -78 1 April 2005 it
is preferable that'-the insulative reinforcing resin has a function as
sealing resin in addition to the reinforcing function. It is understood

- that the twéatketdt emodbaset Bsard appl beabltnd ombAa168SE Rl X HSRASI Y
- one-layer nenory board 21E, the case of disposing two-|layer nenory boards

21E, and thaeCasssfy deBRpPSi NG ! hr ee-llmaygs Ol dT0E 8 PEEDAY Jp0akds Q%Fe
each at | east on one face out of the both f?ont andsﬂgacﬁ faces o? the base

board 10. 1@rbhtesspeciddicakhye bF the C@§§e""ﬁ%5§d°3.%i.' ayfl s s nﬁg%[ag. hoard

21E is disposed on the front face of the base boar 0, an insulative

reinforcingphesiplbs appliedyy sho |,A.Fi g " .region_dn._one end
P RIS S A R s N P L

~ 18 15 and PEbRLEEBLELRGS LS AEELIRUNL R nBY nIBAR 100 1 20, ARBLLOR O 110721 ©

T'50 exenplifying an application device I'ng an-insu
regie% or fciyingaggghe B8nASnkO Il Mo AL IS AN RO O: 8107 QLEL DG RQLLTON 442
Size memory card.
(Twentieth Embédiment)
Next, in a small-size memory card according to a
10 twentieth embodiment of the present invention, between the
memory board 21E and the upper case 30, betwéen.the memory
boards 21E, 21E, between the memory board 21E énd the base
board 10, between the memory board 21E and the. upper case
30, or between. the base board 10 and the upper case 30,
15 there may be disposed insulative reinforcing resins such as
thermoset epoxy resin for reinforcing the small-size memory
card, particularly for increasing the mechanical strength
as well as the bending and torsicnal strength of the small-
size memory card. It is noted that in the twentieth
20 embodiment, if an insulative reinforcing resin is disposed
on the side portion of the memory chip .15, the insulativé
reinforcing resin is preferably injected into space around
electric junction portions between the memory chip 15 and

the memory board 21 to seal the electric junction portions

25 for protecting the electric junction portions. Therefore,



i nsul ative reinforcing portion 44 as shown in Fig. 41. 20 Al so, an
Insulative reinforcing resin is fed by applying operation and the like to
bet ween the nenory chip 15 of the nenory board 21E and the one, end portion
reinforcing portion 44a and between adjacent nmenory chips 15, 15 of the
menory board 21E, to form uppernost-|ayetgtei nforcing 25 port il dpsil 2005 44c
as shown in Fig. 41. After being applied -79 1 April 2005 so as not to be
t hi cker than the nenory chip 15 of the nenory board 21E, the
uppernost -1 ayer reinforcing portions 44c, 44c may be set thicker than the

nmenory chi pit5iisn predteratilid Nhas - QMQMBn$ﬁlEtgve4%eEHf69c§HBr I Jm8t &g the
same 5 thickness as the top face of the one end portion reinforcing

portion 44aa Auhetdahi el \sedlrd/PRSITSIn LAY EiLgi REOLRLN ong, A44c,
“44c may be forned to be equal f% or thicker thaﬁ th Egnéﬁgrqgﬁgé&:é}(ﬁ th

| menory boafdn2tEocRy appl ying operation and the |ike before heat 10 curing.
This makes it possible to increase protecting function of the memory chip

15 In such constituttens ot haqepecad BALLI ORe LALALOLEINg P g%o%“g% 's

di sposed in one end portion on th ront face
which the chppl isasapasht SIStO s 19 are nounted, so
that parti c%jlgrl yatﬁg rgrgcﬁg]%l %%]S%ggjr%%%%&ﬁ ‘Im%s IheT BERAFHg é’ﬁéfd

te Fregt ggggsszl%@ngmeOéaééeof”ﬁképéé%Eg”PHBLXayg%r%eroné‘r%;hﬁoél: ¢ 9hethe gard

the case of disposing three-layer or more memory boards
21E, each at least on one face out of the both front and
- back faces of the base board 10.

10 More specifically, in the case where one-layer
memory board 21E is disposed on the front face of the base
board 10, an insulative reinforcing resih is applied, as
shown in Fig. 40,.to,a regioh in one end portion on the
front face of the base board 10 on which.chip-capacitorSTIB

15 and chip resistors 19 are mounted, by means of an
application nozzle 50 exemplifying an application device
for applying an insulative reinforcing resin so as to form
an one end portion reinforcing portion 44a exemplifying an
insulative reinforcing portion 44 as shown in Fig. 41.

20 Also, an insulative reinforcing resin is fed by applying
operation and the_Like to between the memory chip 15 of the
memory board 21E aﬁd the one end portion reinforcing
portion 44a and between adjacent memory chips 15, 15 of the
memory board 21E, to form uppermost-layer reinforcing

25 portions 44c, 44c as shown in Fig. 41. After being applied




I ncreased. Also, since the uppernost-|layer reinforcing 20 portions 44c, 44c
are di sposed in a space between the nenory chips 15, 15 of the nenory
board 21E and the |ike, particularly the nmechanical strength as well as
the bending and torsional strength of t menory board 21E may be

i ncreased. Al so, the thickness of the uppernost-Ilayer 25 reinfldweil 205
portions 44c, 44c is larger than the thickness -80 1 April 2005 of the
menory chips 15, 15 on the front face of the nmenory board 21E.

Consequent | yz eyen jif+ external a upon. the menory. chips 15, 15
fromthe upp%$ case %%Aﬁéi e, % géggﬁpg%%%ét- %y@FmPEan %?nggpd?fi5ﬁ§
So.as to interrupt

44c, 44c su h ,nsi de ce of the er_ case 30

t he externai ¥%¥%e8%§¥?nghgpo% Fhéuﬁ§ﬁ3F§&g'ﬁ%?%ufeﬁﬁf\¥%@?%b§°rtl°n5

i npl ementin ot ing. f.unction_.of the nory. chips 15, 15. Also, as a

first nodi f?“e‘gé’ex‘g%l%g%fb‘? hseeiot%%]%‘?‘? eﬁa%n%b%i%%mr,ya%héﬂom LR heat 43.

and Fig. 44, _there_may.be forned.the pernost-layer reinforcing portions
 44c, 44c on The 'bot ﬁssisé’éjéq-r’ofl%a%ﬁgnen%fyuﬁ’hiﬁ? 18PPEPX iRat At orihdoarEe21E
“with an5ins lLati.ve reinforcin resin being fed bg appl yi ng operation or

the |ike. W ﬂ%‘%%%ci?%aw%, itedul k3SR ref nf BRI ngneesiend mapobeited by

appl ying operation and the |like to between the nmenory chig 15 of the

nenory boar d Yri=4te BPEELIOR ofd2end PéterBAtiXAdYrhetbre wrBepneston

rei nforcing portion 44a, between
layer reinforcing portions 44c, 44c may be formed to be

equal to or thicker than the memory chip 15 of the memory
board 21E by applying operation and the like before heat

10 curing. This makes it possible to increase protecting
function of the memory chip 15..

In sﬁch constitution, the one end poftion
reinforcing portion 44a is disposed in one end portion on
the front face of the base Board 10 on which the chip

15 capacitors 18 and the chip resistors 19 are mcunted, so
that particularly the mechanical strength as well as the
bending and torsional strength of the small-size memofy
card on the side of the card electrodes 16 may be
increased. Also, since the uppermost-layer reinforcing

20 portions 44c, 44c are disposed in a space between the
memory chips 15, 15 of the memory board 21E and the like,
‘particularly the mechanical strength as well as the bending
and torsional strength of the memory board 21E may be
increased. Also, the thickness of the uppermost-layer

25 reinforcing portions 44c, 44c¢ is larger than the thickness




adj acent nmenory chips 15, 15 of the nenory board 21E, and 20 between the
menory board 21E on the side of the other end portion opposite to the one
end portion reinforcing portion 44a and the electrodes 41, ..., 41 of the
other end portion of the mermory board 21E, so as to form uppernost-|ayer
reinforcing portions 44c, 44c, 44c. Further, an insulative 251 Apiir2d8Sci ng
resin may be also fed by applying operation and -81 1 April 2005 the |ike
to between the nenory board 21E and the base board 10 to forma

| ayer - shaped, TefAY Y 3QRF él’?%}gé of £ n95p§ﬁt 120 f?é%‘t E%%eg?;)gf?r egolﬁlérgory

rei'nforcing portion 44d ‘may di sposed so as {0 cover

f sur roundi ng r | X, ,: ki X that -connect the el ectrodes
41, ... 41%x%%x%Egﬁﬁeng¥§%%%g%%§§%é a%%ﬁ?hékeﬁéﬁFFBGgs%ﬁéﬁe.QQESI%RO%f

the base bo e | ng-protection of the electrode. _junction

porti ons. T?\ctrf% ]r%%ﬂc?’ne e% pg?fi thr?_&tioﬁlf ot?'tel NP P por ERBA 325‘, SUYHE mehde y
board reinf ' rtii 44d and 10.t he_uppernost-|ayer reinforcing
portion 44CQ%%%§%F%ﬁté%%%§ ?%ﬂ?ﬁ%ﬁ%}%% BBFE?BHS4fﬂq¢ f4cnstepontat thde

t hi ckness of;__t. nmory poard-reinforcin rtion 44d is approxi matel
equal 553 thémtsﬁi%%k% 5 O?Pt ﬁéesdﬁ%‘r pot oﬁg‘ﬁl RO & otPerNt@EEYPL the

Ny approxinate%&x%%ual to_a spa&e bet ween b%g menory 15 board 21E and the base
" board 10. | REtedOFfSt 2CEPSr HRO hiRe FEMOTHA Hémst d ad upfdrenaine of

the snall- size ne n% card and 31A denotes a | ower case of the small- size
menory card!P-EMeNting protecting function of the memory chips 15,

15.
Also, as a first modified example of fhe
10 twentieth embodiment; as shown in TFig. 43 and Fig. 44,
there may be formed the uppermost-layer reinforcing
portions 44c, 44c on fhe both sides .of each memory chip-15:
of the memory board 21E with an insulative reinforéing
resin being fed by applying operatiﬁn or the like. More
15 specifically, insulative reinforcing resins may be fed by
applying operation and the like to between the memory chip
15 of the memory board 21E on the side of one end portion
and the one end portion.reinforcing portion 44a, between
adjacent memory chips 15, 15 of the memory board 21E, and
20 between the memory board 21E on the side of the other end
portion opposite toc the one end portion reinfércing porticn
44a and the electrodes 41, .., 41 of the other end portion
of the memory board 21E, so as to form uppermost-layer
reinforcing portions 44c, 44c, 44c. Further, an insulative

25 reinforcing resin may be also fed by applying operation and



In such constitution, since the menory board 20 reinforcing portion 44d is
di sposed between the menory board 21E and the base board 10, the nenory
board 21E is integrated with the base board 10, which nekes it possible
to further increase the mechanical strength as well as bending and _
torsional strength of the entire small-srze 25 nenory card. O Apgleds, in
this exanple, the reinforcing -82 1 April 2005 effect by the one end
portion reinforcing portion 44a and each uppernost-|ayer reinforcing

portion 44c gy 186 i¥pl ted. 1l %&Eﬁg’osﬁe‘ﬁ%;%%%;t def ?ﬁn%lgoﬂdt he

' I ment, as shown 1 n Fi :
5 twentieth enbodi 44 in which the

neend por Lo &l ATbre: HeYChor kRO AHANPEY o BPrred i oF G e aHeR
? d nor, board rejnforci ortion 44e is formed by shortening the 10
X :ﬁg?P srgesqg ‘the1ﬁ5§e99§ﬁ£§e9gﬁg r yF DO Tt FRGHET pdhEi oRa¥4dbeo

th tent t the el ectrodes 41, ..., 41 on the short_ sides are exposed.
Thﬁs?xt he séig%&u)gsr?@noﬁl BSard® FEVAFortisly BBRt i%ﬁ%%ﬁ}f% het fSolc;ler
er mpst - | ..reinfqrcin portion 44c may constitute the reinforcing
ngt i g%’ 44. %ﬁtﬁnﬁs 1 &fedgt Hat® (AT HFekrRSS bRet RéerbrpAgShddrd -, 41
rei nforcing gp%rtion 44d i s approximately equal to the thickness of the
n

sol der port £&n 1B MOLH JPeas traf &F y 2BFudhe ¢ leaizndes bbixeen, t Hdenbr y

nd the base board 10. It is
board 21E atge gase board 10 for enabling protection of the electrode

Junction portions. Thus, the one end portion reinforcing
portion 44a, the memory boardlreinforciﬁg portion 44d and
10 the uppermost-layer reinforcing portion 44c constitute the
reinforcing portion 44. It is noted that the thickness of
the memory board reinforciﬁg portion 44d-is approximately
equal to the thickness of the solder portion 11x, in other
words, approximately equal to a space beltween the memory
15 beoard 21E and the base board 10. It is noted that
reference numeral 30A denotes an upper case of the small-
size memory.ca;d and 31A denotes a lower case of the small-

size memory card.
In such constitution, since the memory board
20 reinforcing portion 44d is disposed between the memory
board 21E and the base board 10, the memory board 21E is
integrated with the base board 10, which makes it possible
to further increase the mechanical strength as well as
bending and torsional strength of the entire small-size

25 memory card. Of course, in this example, the reinforcing




noted that reference nuneral 30A denotes an upper case of 20 the small-size
menory card and 31A denotes a | ower case of the small-size nenory card. In
such constitution, since the nmenory board reinforcing portion 44d is

di sposed between the nenory board 21E agd_the base board 10, the nenory
board 21E is 25 integrated with the base board 10, which nmake$ Aptil 2005si bl e
-83 1 April 2005 to further increase the nechanical. strength as well as
bendi ng and torsional strength of the entire small-size nenory card. It is

noted that tdrerddi gkpeshe ObnkherAYRSrt ; p?Qiﬁf&t?g??ﬁgEtBki iE}%ar&i4aof apd,

reinforcing portion 44e is 5 approxi mately equa ckness
sol der portiedith 11¥epdProthel ds r.oximat el ual to,a space between
t he menory board >TE and the %%%% bgggggfgélg% s&%ﬁﬁgﬁﬂ§ti?6Fioﬂﬁﬂfhr%§
uppernnst-qugﬁenkgt Lprcing portions 44c, 44c, 44c are disposed on the
both 10 sidesS of each nenory chip 15 on the nenory board 21E and the

second nenory board r h@%prcin portion 44e is al.so 6 disposed, so that the

. nmenory board 21E and the Basé€ bodtd 9874 e aBgng?ﬂat@Pﬁmpﬂ@egﬁéﬁedt9ﬁth
15wl I a5 RS s T 1R  onaf bt RoofFihe ARt i e ShamEYeER
. menory ca.rd.f é%%% as a.thjrd npdified exanple of the Em@ntieth enbodi nent,
as shown in ﬁlg. 4& ?}ﬂﬁi}ﬂh%gbgeFﬁ?ﬁﬁdo the small-size memory card
of Fig. 44, in which the one end portion reinforcing
portion 44a is omitted[ and a layer-shaped second memory
board reinforcingvpgrtion 44e is formed by shortening the
10 short sides of the layer-shaped memory board reinforcing
portion 44d to the extent that the electrodes 41, .., 41 on
the short sides are exposed. Thﬁs, the second meﬁory board
reinforcing portion 44e and the uppermost-layer reinforcing
portion 44c may constitute the reinforcing porfion 44, It
15 is noted that the thickness of the memory board reinforcing
portioh 44d is approximately equal to the thickness éf thé
solder portion 11x, or approximately equal to a space
between the memory board 21E and the base board 10. It is
noted that reference numeral 30A denotes an upper case of
20 the small-size memory card and 31A denotes a lower case of
the small-size memory card.
In such constitution, since the memory board
reinforcing portion 44d is disposed between the memory

board 21E and the base board 10, the nemory board Z21E is

25 integrated with the base board 10, which makes it possible



sinplified version of the small-size memory card of Fig. 20 44, in which
one end portion reinforcing portion 44a and the second nenory board
reinforcing portion 44e are omtted, and only three uppernost-|ayer

reinforcing portions 44c constitute the4%§jnfprcing_portlon_44._In such
constitution, since the uppernost-|ayer rei nforcing porti ¢Rphfi2005

di sposed on each of the both -84 1 April 2005 sides of each nenory chip 15
on the top face of the nenory board 21E, each nenory chip 15 on the top

face of the tgemaptrhoear @n@%ga%y‘@ﬁe p%%%%ﬁ‘ndﬁEgéﬂfﬁhcegsayéﬁg as

- enables further increase of the mechanical strengt

fourth mdi 1 oh ST of PEhe ety SOR Ehooa! nee, A SRbwi Pl IR T
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the memory board 21E and the base board 10.
In such constitution, three uppermost-layer
reinforcing portions 44c, 44c, 44c are disposed on the both
10 sides of each memory chip 15 on the memory board 21E and
the.second memory board reinforcing portion 44e is also
disposed, so that the memory board ZiE and the base board
10 are approximately integrated with each other, which
makeg it possible to increase the mechanical strenéth as
15 well as the bending and torsiocnal strength of the entire
small-size memory card.
Also as a third modified example of the twentieth
embodiment, as shown in Fig. 46, there may be formed a
simplified version of the small-size memory card of Fig.
20 44, in whiéh one end portion reinforcing pértion 44a and
the second memecry board reinforcing portion 44e are
omitted, and | oﬁly "three uppermost-layer reinforcing
portions 44c constitute the reinforcing portion 44.
In such constitution, since the uppermost-layer

25 reinforcing portion 44c is disposed on each of the both



mechani cal strength as well as the bending and torsional 20 strength of the
smal | -size nenory card on the side of the <card electrodes 16 may be

i ncreased. Also, as a fifth nodified exanple of the twentieth enbodinent,
as shown in Fig. 48, there may be fornedgyhe small-size nenory card of Fig.
45, in which the 25 |ayer-shaped nenory board reinforcing poftApdh20DEd i s
-85 1 April 2005 replaced with rod-shaped nenory board reinforcing portions
44f , so that the uppernost-layer reinforcing portions 44c and the

rod- shaped neirgyy doagLbi eh&iOF 61 BEiPONEI BRS tHdf togoddd W the memor
‘reinforcing portion 44. It is noted that 5 the thickness of the. rod- sﬁaped

nenory boar hdtdf 91 €] NG a 0T he@id r44T ch $p aRK Oh MBLA Yr8@Utad® WFe the
thlckness of the solder portion 1Ix, in other words, approximtely equal

a space pRefd¥Renss heq memy YmQQart‘}je ZEaEOEQQtEBe apr?éerg(i%rf@r%%d In, g9

constltutlon since the rod-shapéd nmenory 10 board reinforcing portions

44f are di Sm&e'ﬁ‘&‘tt}%erzféﬁéﬁé%é vcgf qlqpéarﬁ,; e S|£ﬁ%};&lﬁe£% QQE_E_I ons

44c via the nenory boar | spose ase

“'board, §t b pgﬁﬁ le to ac ng. «r |ab o i on
and rei nfor(;%gsﬁenﬁlt%eo dgmﬁerrgqu?) anr%%ﬁlgk?ghgggydoe%agh ngé E%E

i ncrease of 4 éﬁ? 'cal strength as well as the bending and torS|onaI

strength of ntlre smal | -size menory card. Also, as a sixth nodified

exanpl e of the Also, as a fourth modified example of the

twentieth embodiment, as shown in Fig. 47, an one end
portion reinforcing portion 44a may be added to the small-
10 size memory card of Fig. 46, so that the one end portion
reinforcing portion 44a and three uppermost-layer
reinforcing portions 44c, .., 44c constitute.the reinforcing‘
portion 44.
in such coﬁétitution, since there are disposea
15 the one end portion reinforcing portion 44a in addition to
three uppermost-layer reinforcing portions 44c, .., 44¢,
each memory chip 15 on the top face of the memory board 21E
may be protected and reinforced, while at the same time the
mechanical strength as well as the bending and torsional
20 strength of the small~size memory card on the side of the
card electrodes 16 may be increased.
Also, as a fifth modified example of the
twentieth embodiment, as shown in Fig. 48[ there may be
formed the small-size memory card of Fig. 45, in which the

25 layer-shaped memory Dboard reinforcing portion 44d 1is




- portion 44g Is dispos

twentieth enbodi nent, as shown in Fig. 49, there may be 20 forned a
sinplified version of the small-size nenory card of Fig. 46, in which three
uppernost-layer reinforcing portions 44c, ..., 44c are connected to nake a
one |ayer- shaped uppernost-layer reinfaorging portion 44g, so that the

| ayer - shaped uppernost -1 ayer reinforcing portion 44g 25 const 1 Agtieg008he
reinforcing portion 44. It is preferable -86 1 April 2005 that the

| ayer - shaped uppernost-1layer reinforcing portion 44g is formed equal to or

t hi cker tha%éﬁﬁhé@@“%¥tﬁhkgdl§haggdtR%mEQQ %%%g fréfg%égggﬁ% gg?&go%%E SO

- as to ensure protection and relntorcenent "o acnh nenory cC

| such const s onccl heencilavsgsshaberl | boper pbsLoautE S SOOIGLIO e

Cf f th 21E, . which bl t abl d reliabl
p?gfegtioneé% Pgﬁﬁfggg%%%h i ?%éoﬁgn F?S%hF%éfag?giﬁggﬁ%ﬂfﬁaéﬁ%og4Face

of the nenor g 1 resul.ti i.n further i rease of the nechanica
strength as[%% égﬂﬁﬁgtggn&Fﬁ&f%%? q%n@ﬁ%ﬁ%ﬁnsggengt o?stWQQﬁénFEat
smal | - ze nory, .card. It is_noted that in this nodified exanple, a one
end  portiontiol HEFEPRGS pdt | GRE 48 AP BEdUUEO TS PRRSA ESIRLCECing
- configuratiaqn. f he followﬁnﬁe ydifieg exanple of the twentieth

Al so, | .
"*enbodinent,Hﬁﬁﬁﬁéﬁi%%ﬁ:%ﬁl?pﬁﬁoﬁ+mﬁ BABALade PR WRIGKNSGAS | @fethe

menory boar ds %}E are di%Posed at | east )
solder portion 11X, in other words, approximately equal to

a space between the memory board 21E and the base board 190.
In such constitution, since the rod-shaped memory
10 board reinforcing portions 44f are disposed Dbelow the
respective uppermost-layer reinforcing portions 44c via the
memory board 21E, i.e., disposed on the side of the base
becard, it becomes possible to achieve more stable and
reliable protection and reinforcement of the memory board
15 21, thereby enabling further increase of the mechanical
strength as well as the bending and torsional strength of

the entire small-size memory card;
Also, as a sixth modified example of the
twentieth embodiment, as shown in Fig. 48, there may be
20 formed a simplified version of the small-size memory card
of Fig. 46, in which three uppermost-layer reinforcing
portions 44c, .., 44c are connected to make a one layer-
shaped uppermost-layer reinforcing portion 44g, so that the
layer-shaped uppermost-layer reinforcing portion 44qg

25 constitutes the reinforcing porticn 44. It is preferable



on one face out of the front and back faces of the base - 20 board 10.

First,
in Fig. 50,

as a seventh nodified exanple of the twentieth enbodi nent, as shown

the reinforcing portion 44 is constituted by three

uppernost-layer reinforcing portions 44& ..., 44c disposed on the top
“a |

face 25 of the uppernost nenory board 2T

2005 nmenory board reinforcing portion 44i simlar to the |ayer- shaped

menory board reinforcing portion 44d di sposed between an uppernost nenory
board 21E a
rei nforcing
t he base bo
third nenory

b T REen Wereae Eree Fotot Shimory s 1051 EoRnd

d.that Lhe thick fiihe | haped
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“ board 21E. As with the | ayer-shaped nennn% board relnforC|ng#%port|on 44d,

the | ayer - sPHEFHIAY dhchoRt eI (ff

over over the _surroundings of the solder portions 11x, ..., liXx

Gas £Pnstitutipner thRe neRBRy borver shaped 21E

as to
connects the éfect§'¥

that 1
providing protection of the electrode junction portions. In such
const it uti oNPRETHCS rHrgeruppiHaRtcing eportion 44g 'is disposed so as

for

10

15

20

25
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to cover two memory chips 15, 15 on the top face of the
memory board 21E, which enables more stable and reliable
protection and reinforcement of two memory chips 15, 15 on
the top face of the memory board 21E, resulting in further
increase of the mechanical strength as well as the bending
and torsional stréngth of the entire small-size mémory
card. It is noted that in this modified example, a one end
portion reinforcing portion 44a may be added to this
configuration.

Also, in the following modified example of the
twentieth embodimgnt, description will be given of the case
in which two-layer méméry boards 21E are disposed at least
on one face out of the front and back faces of the base
board 10.

First, as & seventh modified example of the
twentieth embodiment, as shown in Fig. 50, the reinforcing
portion 44 1s constituted by three uppermost-layer
reinforcing portions 44c, .., 44c dispocsed on the top face

of the uppermost memory board 21E, a layer-shaped third

ayer - shaped t hi f &priBFOGE Apri |

di sposed so



reinforcing portions 44c, ..., 44c, the layer-shaped third 20 nenory board

reinforcing portion 44i, and the | ayer-shaped nenory board reinforcing
portion 44d are disposed, the two nenory boards 21E, 21E and the base
board 10 are integrated, thereby enabligg further increase of the
mechani cal strength as well as the bending and torsional 25 $Apshgidd of
the entire small-size nenory card. -88 1 April 2005 Also as an eighth
nodi fied exanple of the twentieth enbodi ment, as shown in Fig. 51, a

| ayer - shape RGP N IEOE ¥4 - L el cLhg rtd;an y. d by
short eni ng ?ﬁ% shop%DS|desg%$P?£gl$§yg§?g ggeégge%%ﬁ%}%% Jg?dtﬁgi%?gg§'

Rt S R R T

the electro are exposed, and"si

I -sh | | i on .44j be f d
by, ohor toni M T L SRRl R R kb5 Ho2 B T G o e BBREF On

rcing

arly,

i des are

_ éelji to the exient Pﬁﬁt’ tggdelgctlz??ydﬁeﬁi_ 41 e 4;: onbt h% short ﬁ $
~ exposed. As'a tesult;”’the "ref nforc dﬂﬁ%¥¥ioﬁ‘ﬂﬁ fayPB8  Eonst 1 EYEA BY
{hree persl Lavely LELALOLA TG RO U Heies nddonlDE, ora ano
consti UL orE DI R (HESThr 08 upBér oINSy cF AR b1 FBr GG HBGeS s Hag,
44c, the laxﬁg§é¥ﬁgﬁ%ped third memory beoard reinforcing portion 44i is
approximately equal to the thickness of the solder portion
11x, in other words, approximately equal to a space between
10 the uppermost memory Board 21E and its léwer memory board
21E. As with the layer-shaped memory board reinforcing _
portion  44d, the .layer~shaped third memory board
reinforcing portion 44i is disposed so as to cover over the
éurroundings of the solder portions 1l1lx, .., 1llx that
15 connects the electrodes 41, .., 41 of two memory boards 21E,
21E for providing protection of the electrode Fjunction
portions.
In such constitution, since three uppermost-layer
reinforcing portions 44c, .., 44c, the layer-shaped third
20 memery board reinforcing portion 44i, and the layer-shaped
memory board reinforcing port;on 44d are disposed, the tﬁo
memory boards 21E, 21E and the base soard 10 are
inﬁegrated, thereby enabling further increase of the

mechanical strength as well as the bending and torsional

25 strength of the entire small~size memory card.



" 44. | n such cons

second menory board reinforcing portion 44e, and the |ayer 20 shaped fourth
menory board reinforcing portion 44) are disposed, the two nenory boards
21E, 21E and the base board 10 are integrated, which enables further
increase of the nechanical strength as well as the bending and torsional
strength of the entire small-size menory card. _89- 1 April 208®riks as a
ninth nodified exanple of the twentieth enbodi nent, as shown in Fig. 52,
simlar to Fig. 46, three uppernost-layer reinforcing portions 44c, ...,

44c may be di sposed ggh%igna-heagppgﬁﬁgﬁhthe tf%ﬂgﬁmw%g%géﬁﬁﬁ gfofthe

two-| ayer nenory boar 1E; "so ree - upper | ayer

~reinforcing 1.0 44 4c Vi nstitute t reinforcin ortion

-- B poginent (e mpeFibat | B8: ' Mei i of &YRG " BBPEEEN

- 44c is disposed o h_of . the .bat h Q si des_of, each nor hi p_.15 on the
top face of %cgonu%prg&ﬁ%ﬁ' RERBFyY T ST e%%ﬁth%%ﬁggcm% %%eoﬁotrﬁ‘g op

face of the,uppernpst _nenory board 21E, be_protected an rej nf or ced,

whi ch, enabl®s ?E?fﬁ%??ngnéﬁﬁhs%h%¥ttﬁég%%eéﬁan%gﬁl Y& WBPROZY t he

bendi ng. and ,torsjional _ 15 strength of fhe small-size nmenpry card. Al so, as

a tenth rmdik?qaéifl HET & T e r@rqmt%gW%n@bﬂi%%”%Z%H&%OFﬁ Frgd 53,

simlar to Fi one end portion reinforcing portion 44a may be added

1 . A7,
~to the smal 120 29 mendr §Ocdh@ sy Bt skhengiechEcare 28.end pbktPbn

reinforcingtﬂgrtion 44a and t hree uppernost - o
e short sides are exposed, and similarly, a layer-shaped

fourth memory board reinforcing portion 447 may be formed
by shortening the layer-shaped third ﬁemory board

10 reinforcing portion 441 to the extent that the electrodes
41, .., 41 on the short sides are exposed. As a result, the
reinforcing portion 44 mayi be constituted by three
uppermost-layer reinforcing portions 44c, .., 44c, the
layer—éhaped second memory board reinforcing porticn 44e,

15 and the layer-shaped fourth memory board reinforcing
portion 447j.

In such constitution, since the three uppermost-
layer reinforcing portions 44c, .., 44c, the layer-shape
second memory board reinforcing portion 44e, and the layer-

20 shaped fourth memory board reinforcing portion 443 are
disposed, the two memory boards 21E, 21E and the base board
10 are integréted; which enables further increase of the
mechanical strength as well as the bending and torsional

strength of the entire small-size memory card.



| ayer reinforcing portions 44c, ..., 44c constitute the reinforcing
portion 44. In such constitution, since the one end portion reinforcing
portion 44a is disposed in addition to the 25 three uppernost-|ayer
reinforcing portions 44c, ..., 44c, 90 1 April 2005 each nenory chip 15 on
the top face of the uppernost nenory bo@t 21E may be prot ect égrib2a05
reinforced, while at the sane tine the nechanical strength as well as the
bending and torsional strength of the snall-size nenory card on the 5
side of the card electrodes 16 may be increased. Al so, as an el eventh

modi fied exanpl e of tHALS@mentfet f# erbbfFreniodadisfowe amrriey. S8, $hei | ar
to Fig. 48, the |ayer-shaped nenory board reinforcing portions 44e, 44j
in the snal W3kl eRoeatTeRE, FrE. SBOWRRYIbd idactP2,0 31pl heedtei Fhg.
rod- shaped nenory board reinforcing portions 44f, 44K, so that the
_ upper nost r éi ©f o%/}élfﬁg pPPPErOnSB4sasnad rteh@fm@isllqam@drnm yiboard, 44c
-~ reinforcing -portions 44f, 44K may constitute the reinforcing portion 44.
1t is notednahdret@esphietinessyobnt Hber cprshaped meEmrny boeadd 181E out
~-reinforcing portion 44f is approximately equal to the thickness of the
sol der portich tw¥r-leyest teemawy déboarajmpr BXEpatElE, egoal thet a tdpacehbetween
the nmenory board 21E and the base board 10. Also, the thickness of the

rod- shaped uppeormo $ioarayerei nfeicfagepongt | porddknks zacapprQX|na4©Iym§gua
to the thickness of the solder portion
constitute the reinforcing portion 44.
In such constitution, since the uppermost-layer
reinforcing portion 44¢ is disposed on each of the both
10 sides of each memory chip‘ 15 on the top face of the
uppermost memory board 21E, each memory chip 15 on the top
face of the uppermost memory board élE may be protected and
reinforced, _ which  enables further increase of the
mechanical strength as well as the bending and torsional
15 strength of the small-size memory card.
Also, as a tenth modified example of the
twentieth embodiment, as shown in Fig. 53, similar to Fig.
47, a one end portion reinforcing portion 44a may be added
to the small-size memory card of Fig. 52, so that the one
20 end portion reinforcing portion 44a and three uppermost-
layer reinforcing portions 44c, ., 44c constitute the
reinforcing portion 44.
In such constitution, since the one end portion

reinforcing portion 44a is disposed in addition to the

25 fhree uppermost-layer reinforcing portions 44c, .., 4dc,




11x, in other words, approximately equal to a space between two-I|ayer
menory boards 21E, 21E. In such constitution, the rod-shaped nenory board
rei nforcing portions 44f, 44k are di sposed bel ow each 25 uppernost-|ayer
reinforcing portion 44c via the two nenogy--91 1 April 2005 boards 21E,
21E, i.e., on the side of the base board, which enables norelépabl?Sand
reliable protection and reinforcenent of the two nenory boards 21E, 21E,
resulting in further increase of the nmechanical strength as well as 5 the

bendi ng and d¢aclsimaedr stelengtht ofn t hice endp r Easeed f - She euppermbY tCaktordl SO,
as a twelfth nodified exanple of the twentieth enbodi nent, as shown in

Fig. 55, sirmdardtolEi Gray 48e tietedd benBornmt b ddm) i %h@ﬂeveéﬁl @R eOf
- Fig. 52, in 10 which three uppernost-|ayer reinforcing portlons 44c, ...,

44c are connegiedtife MKR anditan BYLT - SRRREGLHPRE MBSt a%yeihé eb@fuﬁ&ﬁ ng
portion 44g, so that the | ayer-shaped uppefnost-|ayer reinforcing porfion

44g constit s ddves:d@d AN g P £ 1 O 4dnali-4 5 0T REREAD! €at agnt @ﬁe

| ayer 15 shaped uppernost-layer reinforcing portion 44g 1s equal to

{hi ckers t harbidie SEMY i JROf s L0 {2 o s Lig, ; upper most remory

board 21E, and a space is present. between ayer-s ape " upper nost - | ayer

relnforC|ng portion 4@@_c§nd alsheahnng{ & E%@ﬁmg&g% §£%§&ﬁe§0A £50; %at

the | ayer 20 shaped uppernDst-Iayer rer nforcing por |on dlspose
twentieth embodiment, as shown in Fig. 54, similar to Fig.

48, the layer-shaped memory board reinforcing portions 4de,

443 in the small-size memory card of Fig. 51 may be each

10 replaced with rod-shaped memory board reinforcing portions

44f, 44K, so that the uppermost reinforcing pertion 44c and

thé rod-shaped memory board reinforcing ‘portions 44f, 44K

may constitute the reinforcing portion 44. It is noted

that the thickness of the rod—shaped- memory board

15 reinforcing portion 44f is approximately equal to the

thickness of the solder portion 11x, in other words,

approkimately equal to a space between the memory board 21E

and the base board 10. Also, the thiékness of the-rod—

shaped menory board reinforcing portion 44k is

20 approximately equal to the thickness of the solder portidn

11lx, in other words, approximately equal to é space between
two-layer memory boards 21E, Z21E.

In such constitution, the rod-shaped memory board

reinforcing portions 44f, 44k are disposed below each

25 uppermost-layer reinforcing portion 44c via the two memory



| ndependently of the upper case 30A for ensuring protection and

rei nforcenent of each nmenory chip 15. In such constitution, since the one

| ayer -shaped uppernost-|layer reinforcing portion 44g is disposed so as 25
to cover the two nenory chips 15, 15 on the top face of the -92 1 ri

2005 nmenory board 21E, the two nenory chig§ '15, 15 on the tobAPl®5f the
upper nost nenory board 21E may be protected and reinforced nore stably and
reliably, thereby enabling further increase of the mechanical strength as

Temory card A e B TR UBEh FRdTTT &5 bl E61 PtRE BOREHr; HpRCh
g, 55, i n SR B onPT %y er Tt ERapci hppa AT ] Gyer DFBE R bE EPNG BBR I on
a4ad 15 brougre FRESRST A PR PRE' FRRGr Vi KGerbe (- uber ERSELBOAT o
he. r o nf or Crhgt BORITont RS- RS £1 G o1 oA i -4 hab o REOFRy G STpLdas
Tonory Shi p U GETTHES G S Ao SR Do BN ENE $Eabiveizeo as

to be in contact with the inner face of the upper case 30A for ensuring
protecti on AKEFYE HédFicenent of 20 each nenory chip 15.

Also, as a twelfth modified example of the
twentieth embodiment, as shown in Fig. 55, similar to Fig.
49, there may be formed a simplified version of Fig. 52, in
10 which three uppermost-layer reinforcing portions 44c, ..,
44c are'connected to make a one layer-shaped uppermost-
layer réinforcing portién 44g, so that the :layerwshaped
uppermost-layer reinforcing portion 44g constitutes the
reinforcing pertion 44: It is preferable that the layer-
15 shaped uppermost-layer reinforcing portion 44g is equal to
or thicker than the memory chip 15 on the top face of the
uppermost memory board 21E, and a space is present between
the layer—shapéd..ﬁppérmost—layer reinforcing portion 44g
and the inner face of the upper case 30A so that the layer-
20 shaped uppermost-layer reinforcing portion 44g is disposed
independently of the upper case 30A for ensuring protection

and reinforcement of each memory chip 15.
In such constitution, since the one layer-shaped
uppermost-layer reinforcing portion 44g is disposed so as

25 to cover the two memory chips 15, 15 on the top face of the




In such constitution, the one | ayer-shaped uppernost-I|ayer reinforcing
portion 44g is disposed so as to cover the two nenory chips 15, 1.5 on the
top face side of the nmenory board 21E, and since the |ayer-shaped 25
uppernost-layer reinforcing portion 449 iss_in contact with -93 1 April 2005
the inner face of the upper case 30A, the 1ayer-shaped upper idgril 2e8er
reinforcing portion 44g nakes the uppernpost nenory board 21E integrate

wi th the upper case 30A, thereby ensuring nore stable and reliable

protection ansmdryebBheRCeT®Nt +rd fro - met r170 M{%é OPT‘;,r eil'gf %rnCi ﬁep.q:rogai on

--44a is further added to a one |ayer-shaped Uppernost-Tayér reinforcin

Nomory board 21k ang Srabl R arTRe TRerEdeEt e n o BfcRRakPEsr et Brent h
merDry card. N0 Be 8 TOU  cer R Y ect Skhap e of EEREEY neRPRELE R

grbodrent, spshown o £lg. 8, (Rt RS, L9UIRd 3 mdilep ersion of

e Senaene 9 SRt Pite L S LN PR L PR Bl
constitute Eﬂ%ﬂ?ﬁ'ﬁéﬁ&jng portion 44. '

Also, as a thirteenth modified example of the
twentieth embodiment, as shown in Fig. 56, there may be
formed a modified_yersion of Fig. 55, in which a one layer-

10 shaped uppermost—layef reinforcing portion 44g formed by
connecting three uppermost-layer reinforcing portions 44c,
wr 44c is broﬁght into contacf with the inner face of the
upper case 30A, so that the layer-shaped uppermost-layer
reinforcing portion 44g cdnsfitutes the reinforcing portion

15 44. It is preferable that the layer-shaped uppermost-layer
reinforcing portion 44g is equal to or thicker than the
memory chip 15 on the top face of the memory becard 21E, and
is sized so as to be in contact with the inner face of the
upper case 30A for ensuring protection and reinforcement of

20 each memory chip 15.

In such constitution, the one layer-shaped
uppermost-layer reinforcing p&rtion 449Iis disposed so as
to cover the two memory chips 15, 15 on the top face side

of the memory board 21E, and since the layer-shaped

25 uppermost-layer reinforcing portion 44g is in contact with




In such constitution, the | ayer-shaped uppernost 20 |ayer reinforcing
portion 44g is disposed so as to cover two nenory chips 15, 15 on the top
face side of the nenory board 21E, and the one end portion reinforcing
portion 44a is also disposed, which enstuf€s nore stable and reliable
protection and reinforcenent of the two nmenmory chips 15, 15 2%Aprl 2008 t op
face side of the uppernost nenory board 21E, -94 1 April 2005 while at the

sanme tine th? mechani cal. strength as well as the_bending and torsional
strength of tHE SHHISE sf2ESmetor yRecaibPRF (Ir6Ssi dhof tlite dawt reldupaies

16 may be increased Lherébg enabling further increase of the 5 nmechani cal
strength as WBPFIESSEREGBRRIFAYNAABCLBESPBRALCONSE Aenyekesf thie uppdme st

. small-size menory card. Also, as a fifteenth nodified exanple of the
twentieth en%%ﬂ?%%n??aé§ showhntagrale B8tht hbeeupngrbeastoBRd 4 hmdidyi ed
~-version of FW%E 51, in which a one end 10 portion reinforcing portion 44a
in addition $Sthtee JppE noftdldyeer ragichf oreilngbperti postéétion ., a44C,
the Ilayer-shaped third nenory board reinforcing portion 44i, and the
| ayer - shaped fenEryceeer péi rifoy ckwg pemtdron ddips caBst i 15t ent hehe top
reinforcing portion 44. 15 In such constitution, since there are disposed
the three upﬂg@%sltf-ld'-y@r nppefrorcitng mpoictriyonbod4d, 215, 448d bR8bling

| ayer - shaped third nmenory board reinforcing portion 44i, the |ayer-shaped

nermory boar df4Eiheor cheepoe toHNthddmechanical strength as well as the
bending and torsional strength of the entire small-size
memory card.

10 Also, as a fourteenth modified example of the
twentieth embodiment, as shown in Fig. 57, there may be
formed a modified version of Fig. 55, in which a one end
portion reinforcing portion 44a is further added to a ocne
layer-shaped uppermost-layer geinforciné portion 44g that

15 connects three uppermost-layer reinforcing portions 44c, ..,
44c, so that the layer—-shaped uppermost-layer reinforcing
portion 44g and the one end portion reinforcing portion 44a
cénstitute the reinforcing portion 44.

In such constituticn, the layer-shaped uppermost;

20 layer reinforcing portion 44g is disposed se as to cover
two memory chips 15, 15 on the top face side of the memory
board 21E, and the.one end portion reinforcing portion 44a
is also disposed, whiéh ensures nore stable and reliable

protection and reinforcement of the two memory chips 15, 15

25 on the top face side of the uppermost memory board 21E,




and the one end portion reinforcing portion 44a, tw nmenory 20 boards 21E,
21E and the base board 10 are integrated with each other, which enables
further increase of the mnmechanical strength as well as the bendi ng and
torsional strength of the entire snuall-sj;ze nenory card, and also enables
~increase of the nechanical strength as well as the -95 1 Aprill ApG0Z0A%endi ng
and torsional strength of the small-size nenory card on the side of the
card el ectrodes 16. Al so, as a sixteenth nodified exanple of the twentieth

enbodi ment, asi S0P tReFis@medS 30d Fh4. m@@han@cé@e%%r@%bﬂﬁ3JQrﬂgﬁlaas

nodi fied version of Fig. 58, in which three uppernost-I|ayer reilnforcing

portions 44cghe -bendisy éﬂﬁatéfﬁ%ﬁnéfaﬁg AR & éysﬁggidsi§b2§§ﬁggﬁg

portion 44i, the |ayer-shaped nenory ard” reinforcing portion

~ the one end pordiqfy, reiyff orci g ROFtion, 44 @aﬁgee éfé‘ﬁ? rakly 19¢fop d4&gom

insulative reinforcing resin to constitute t re| orcing portlo

More partum%ﬁg}é%sg§ Sh?ﬂ@réﬂ a dﬁyi ég gtgﬁgs%hrtl Fglong

. the short si Insi'de a pal aC|ng shor se
.é:écf}odes!ﬁééﬁkﬁg i% gﬁéggg end S|degg¥y9%2rqbgggég ﬁéd%ﬁ&?aﬁér%Q§8% i on
44b, 44D havi NS G Vit 1 q{cﬁ?ﬁg%’ﬁ%#%#rﬁ%ﬁ#%@%é' aong the T ong
sides inside a pair of faC|n%SIong Elgggeﬁg trmaé¥¥ae4) example of the
twentieth embodiment, as shown in Fig. 58, there may be
formed a modified version of Fig. 51, in which a one end
10 portion reinforcing portion 44a in addition to three
uppermost-layer reinforcing portions 44c, .., 44c, the
layer-shaped third memofy board reinforbing portion 441,
and the layer-shaped memory board reinforcing portion 44d
constitute the reiﬁfofcing pbrtion 44 . |
15 In such constitution, since there are disposed
the three uppermost-layer reinforcing portions 4d4c, .., 44c,
the layer-shaped third memory board reinforcing portion
441, the layer-shaped memory board reinforcing portion 44d,
and the one end portion reinforcing portion 44a, two memory
20 . boards 21E, 21E and the base board 10 are integrated with
each other, which enables further increase of the
mechanical strength as well as the bending and torsional
strength o©f the entire small-size memory eard, and also

enables increase of the mechanical strength as well as the



20 10, long and narrow reinforcing portions 44n, 44n may be forned for
further increase of the nechanical strength as well as the bending and

torsional strength of the entire small-size nenory card. Particularly the
portions along the short sides inside agpair of facing short sides are 25

vicinity portions of the electrodes 41, ..., 41, and -96 1 ApfiApritPlD
therefore increasing the wdth of the reinforcing portions 44b, 44b in the
vicinity of the electrodes 41, ..., 41 ensures reinforcenment of the

vicinity porgdmindf ahbe t@tecénofestdbngth  ofl tie AlsiR1133185€ nth
nodi fi ed exanpl e é? the twentieth enbogﬁﬁent? as shoﬁn In %ﬁgé§6§E§%§?Fig.

64, three uppef MIStlANSIAd NTAHLI N PULIANA46 16, -, 44c  di sposed on
the top face of the uppernost nenory board 21E oﬁ F}gi 50 nmay be repl aced.

Wi th three uppernost - l;ayef, 1gsregnf§g##éghigwtﬂéﬁﬁ%f%g,‘EfgmpléﬁtO&ngg%ae

thi cker than the wuppernost-layer reinforcing p i'ons

t hi ck t han.,gagh P . e I cyl ard. t three,.
uplpgrﬁtr)st - ?gyer reeiq%‘?g%%ﬁf’ﬁg&%%?’?ro% 4&?’85&1 .%4‘45'13?/9‘1 hgs I%r%slﬁapeéof hi rd

' ' i, ! -sh . b d
e Y $0a1 R0 A0ria. 0, Hlac AREVLINE | ersshaned mEroLY, boar ¢

- reinforcing portion-4 gy constl

: titution,.Si the t ‘ - 1. i nf ' ti 44t |
oSt R P r s B R B PP TR A bor (458 alihe” and

he | r .
the laye layer-shaped third memory board reinforcing portion 44i,

the layer-shaped memory board reinforcing portion 44d, and
the one end portion reinforcing portion 44a are integrally
10 formed from insulative reinforcing resin to constitute the
reinforcing portion 44. More particularly, as shown in a
plane view of Fig. 59, in poftions along,the.short sides
inside a pair of facing short sides of the base board
(i.e., a portion of the small-size memory cafd on the side
15 of the card electrodes 16 that is on one end side of the
base board 10, and a portion on the other end side of the
base board iO), wide reinforcing portions 44b, 44b having
large width ﬁay be formed, ana in portibns along the long
sides inside a pair of facing long sides of the base board
20 10, long and narrow reinforcing portions 44n, 44n may be
formed for further increase of the mechanical strength as
well as the bending and torsional strength of the entire
small-size memory card. Particularly the portions along
the short sides inside a pair of facing short sides are

25 vicinity portions of the electrodes 41, .., 41, and




20 shaped nmenory board reinforcing portion 44d are di sposed, two nenory

boards 21E, 21E and the base board 10 are integrated with each other,

whi ch enabl es further increase of the nechanical strength as well as the

bending and torsional strength of the enfire small-size menory card. 25

Al so, the three uppernost-layer reinforci'ng portions 44t, -971Apkp20d5 2005
., 44t are thicker than the nenory chips, 15, 15 on the top face side of

“the menory board 21E. Consequently, even if external force acts upon the

| : ] . 0A si he L 2l
e SN PR a5 o beccherel s b eldly LB REIT LB

reinforcing 5 portions ort the

case 30A so A, to 4 mtecpupt, i he . external for actj ng upon the nenor
chi ps 15, 15, fheregy F%pl%%%nsﬁﬁéjﬁT e@FingEefu%%?ékﬁééksth 'nenvryX&hips

15, 15. Al's | ghteent h di fied _exanpl.e.of the 10 twentieth
: enbodinent,qgg sié%&fﬁ%% 1G85t hitde ﬁgﬁer StBtYyePOFELRPST cPAg the
. portions 44c, - éc | sposed on the top face of the uppernost nenory
board 21E ofﬁﬁg} ey’ be Pl aced with three uppernost-|ayer

reinforging portions 44t, ..., 44t that are thicker than the

upper nost - | ayer 15 rei’hfdtci A For ETBRRTA8REA modifjiedingrampirerot hilhe each

menory chip 15't¥2ﬁﬁhp%{ icularly, the three uppernost- |ayer reinforcing
5 t,

portions 44{-Wen REIPEHET - SHap&GOoVBechind Eidivor §3 baard Faianf of€i ng

portion 44e, .and the I%yer- shaped fourth nenory board reinforcing portion
44] may three uppe most~layer reinforcing " portions 44c, -~y 4d4dc

‘disposed on the top face of the uppermost mémory board 21E

of Fig. 50 may be replaced. with three uppermost-layer

10 reinforcing portions 44t, .., 44t that are thicker than the
uppermost-layer reinforcing portions 44c, ., 44c and
thicker than each memory chip 15. ‘More particulariy, the
th;ee uppermost-layer reinforcing portions 44t, .., 44t, the
layer-shaped third memory board reinforcing portion 441,

15 and the layer-shaped memory board reinforcing portion 44d
may constitute the reinforcing portion 44,

In such ceonstitution, since the three uppermost-
layer reinforcing'bortions 44t, .., 44t, the layer-shaped
third memory board reinforcing portion 44i, and the layer-

20 shaped memory board reinforcing portion 44d are disposed,
two memory boards 21E, 21E and the base board 10 are
integrated with each other, which enables further increase
of the mechanical étrength as well as the bending and

torsional strength of the entire small-size memory card.

25 Also, the three uppermost-laver reinforcing portions 44t,




20 constitute the reinforcing portion 44. In such constitution, since the
t hree uppernost- |ayer reinforcing portions 44t, ..., 44t; the |ayer-shaped
second nmenory board reinforcing portion 44e, and the | ayer- shaped fourth
. menory board reinforcing portion 44) are-2b di sposed, two nenory boards
21E, 21E and the base board 10 -98 1 April 2005 are integrated Agril B0@Hach
. other, which enables further increase of the nechanical strength as well
as the bending and torsional strength of the entire small-size nmenory
card. Also, the4dhreeeuppecirest thayertheeindmrol nghes ti®Ns1s 44t the tophdt
are thicker than the nenory chips 15, 15 on the top face side of the
nmenory boar df2¢e. sCoesedqueriid ymeyep bbhreéxtamal deifanasis wpobByvkhe s
menory chips 15, 15 from the upper case 30A side, the uppernost-|ayer

reinforcing epbethabsfdéte acts AddorSUPROThehbeyi Bpiige face pf thgnupper 10
case 30A so as to interrupt the external force acting upon the nenory

: chips 15, 15upbéerebysknpBenentding protpct i hhpstion, of . th f
~chips 15, 15. Also, as a nineteenth nodifie éianple d%yt e t%@%??g%ﬁg

enbodi nent, sereheme iatFig, GGt téﬁﬁﬁof’@p‘éﬁg‘)%hsfﬂé lrayer Jﬁiﬁ%g%}%@%

portions 44c, ..., 44c disposed on the top face of the uppernos

oiniorcing portiane Jgurs. col ARTIARN e PREAIE IS 1§¥Eing upon

upper nost - | ayiex mEﬁBE}S/OVéHiQQs PYEL s 4€'ﬁereby’ iﬁ'{%cle%]ré%ttimgckSEoEQgQiSSCh
| function of the memory chips 15, 15.

Also, as an eighteenth modified example of.the

10 twentieth embodiméﬁt,'as shown in Fig. 65, three uppermost-

layer reinforcing portions 44c¢, .., 44c dispdsed on the top

faqe'pf the uppermost memory board 21E éf Fig. 51 may.Ee

replaced with three uppermost-layer reinforcing portions

44t, m,- 44t that are thicker than the uppermost—la?er

15 reinforcing portions‘ 44c, .., 44c and thicker than each

memory chip 15. More particularly, the three uppermost-

layer reinforcing portions 44t, .., 44t, the layer-shaped

second memory board reinforcing portién 44e, and the layer-

shaped fourth memory board reinforcing portion 443 may

20 constitute the reinforcing portion 44.

In such constitution, since the three uppermest-
layer reinforcing portions 44t, .., 44t, the layer-shaped
second memory board reinforcing portion 44e, and the layer-
shaped fourth memory board reinforcing portion 445 are

25 disposed, two memory boards 21E, 21E and the base board 10



20 nmenory chip 15, so that the three uppernost-layer reinforcing portions
44t, ..., 44t constitute the reinforcing portion 44. In such constitution,
since the uppernost-layer reinforcing portions 44t, ..., 44t are disposed
on the both 25 sides of each nmenory chip-2%on top face side of the 99 I
April 2005 uppernost nenory board 21E, each nenory chip 15 on1tApil 206 face
side of the uppernost nenory board 21E may be protected and reinforced,

- thereby enabling further increase of the nmechanical strength as well as
~the bending &h§ 51hbesrahad svithgtéadh tdithesmml lwisicte remEre<arshrivye
“.particularly, the three uppernost-layer reinforcing portions 44t, ..., 44t
~are thicker tR&HeRRE AEMbhy aligisrlisal 1S mmdite dopwsildeasfl thie W
board 21E. Consequently, even if external force acts upon the nmenory chips

15, 15 10 fr8hflt heolphenakase 30wt def t bee upiret iBst -Jryer-s Al nfn%glgg
portions 44t, ..., 44t support the inside face of the upper case 30A So as

to interruptcﬁhé-ex&bsmwjtﬁ@rtmreacnppng@Qﬂ-lgﬁeﬁﬁﬂﬁﬁﬁfeﬁhﬁﬁgl% r%? ns
t hereby inplenmenting protecting function of. the nenory chips g, 57515

~Also, a8 a téeéntiethibodafé ethexnepl eheh the mgmggyighhpgngggiggngn WMo
+shown in Fig. 67, instead of the three uppernost-layer teinforcing portions

‘44c, ..., 4dtopdispeseddencttheHeomdmns, Wodhe HDPET OS5 o DEIBAY1 PO3LYA1E

of Fig. 54, three uppernost-layer reinforcing portions
if external force acts upon the memory chips 15, 15 from

the upper case 30A side, the uppermost-layer reinforcing
pertions 44t, .., 44t support the inside face of the upper
10 case 30A so as to interrupt the external force actinglupon
the memory chips 15, 15, thereby implementing protecting
functionroflthe emory chips 15, 15. :
Also, as a nineteenth modified example of the
twentieth embodiment, as shown.in Fig. 66, tﬂree uppermost-—
15 layer reinforcing portions 44c, .., 44c disposed on the top
face of the uppermost memory board 21E of Fig. 52 may be
replaced with three uppermost¥layer reinforcing portions
44t, .., 44t that are thicker than the uppermost-layer
reinforcing portions 44c, .., 44¢ and thicker than each
20 memory chip 15, so that the three uppermost-layer
reinforcing portions 44t, .., 44t constitute the reinforcing
portion 44.
In such conétitution, since the uppermost-layer
reinforcing portions 44t, .., 44t are disposed on the both

25 sides of each memory chip 15 on top face side of the




20 ..., 44t that are thicker than the uppernost-layer reinforcing portions
44c, ..., 44c and thicker than each nenory chip 15 and rod-shaped nenory
board reinforcing portions 44f, 44k may constitute the reinforcing portion
44, 300 1 April 2005 In such constitutio t he rod-shaped nenory board
reinforcing portions 44f, 44k are dispoégﬁ%beIOM/each upper nib&ypril 2008y
reinforcing portion 44c via two nenory boards 21E, 21E, i.e., on the side
of the base board, which 5 enables nore stable and reliable protection and

rei nf orcenen t ar. 21E, .21E, resulting _in further
i ncr ease of Fﬁgéﬁ%{%‘ gnflﬁgrg g?%}esr?gt% h Zgé%’m@aICha@ér?%ey beht nb° afB t'l%&i‘resitcﬂ%l

. strength of eny | spal | :size _nenory, card. Also, the three

: uppernDst-Iagggere%%égrcgﬁg 1 epoPPPSE§°§Et,m?W9FY44POéF€ t RitEkeMatha®d he
menory chi ps 5.0n the top side of, the nenory board 21E. Consequently,
“even if exte %éFe?% %ea%étgehﬁgﬂrFﬁg’n%ﬁ%?9b¥h?5§%i5P91§urFF8ﬁ1ﬂﬁéﬁﬁﬁﬁ%

- case 30A side, the uggeknnst-layer reinforcing portions 44t, ..., 44t
support the Thsid¥ f BE6NER1E8 L hatTapeth cie ¥6Alsodds the i Meadins emg
externag force actiﬁg %pon t he menory chips_ 15, 15, thereby inplenenting

protectTng fUACITPPbf SthEbFor 9L cifs Balissigenaranoly r serBrbodMeeet )

Next, in a snall-size nmenory card according to a 20 twenty-first
. enbodi ment AT HECHYASEAt | nvedt | cRhT@RnoryPrermost-layer ~ reinforcing

portions 44t, .., 44t are thicker than the memory chips 15,
15 on the top side of the memory board Z21E. Consequently,
even if extefnal force acts upon the memory chips 15, 15

10 from the  upper case 30A side, the uppermost-layer
reinforcing portions 44t, .., 44t support the inside face of
the upper case 30A so as to interrupt the external force
acting upon the memory chips 15, 15, thereby implementing
protecting funCtidﬁ of. the memory chips 153, 15.

15 Also, as a twentieth modified example of the
twentieth embodiment, as shown in Fig. 67, instead of the
three uppermost-layer reinforcing portions’ 44c, .., 44c
disposed on the top face of the uppermost memory board 21E
of Fig. 54, three upﬁermost-layer reinforcing porticons 44t,

20 -t 44t that are thicker than the uppermost-layer
reinforcing portions 44c, .., 44c and thicker than each
memory chip 15 and rod-shaped memory board reinforcing

portions 44f, 44k may constitute the reinforcing portion

44,



chips 15, ..., 15 are pressure-bonded and fixed to the both front and back
faces of the nenory board 21 so that the positions of the nenory chips 15,
..., 15 disposed on the both front and back faces of the nmenory board 21
are 25 approximately the sanme. -101 1 Appgl 2005 In the case where | ayout
of electrodes 21p; ..., 21p on the front and back faces of tHNeApmEABRS
board 21 is out of alignnent, ununiformty of |load is generated when the
menory chips 15, 15 are each pressure-bonded to the 5 front and back faces
of the nenory board 21Inwhich amyst Ctwisesn, f ofie exadpsBapsdShembrinbadard
right-end junction portion on the front face side in Fig. 68 and in a
left-end pardimfononitde grackidace e, 4auncitiren Hakbekadbebueeh tRach
el ectrodes 21p of the nmenory board 21 and the el ectrodes 10 15p of the
menory chi p ddperdnibof-deiyd® R Er Gener ?gmc@{ ueh jyact t%t hinainb%e

, e

. between the el ectrodes, as shown in Fig. the positions of

“electrodes Maards -21H5p 4 sposed oh thee Sid df opte ang Qaﬁﬁa%?eéh%at he

~ menory board 21, i.e., the 15 layout, is set approximtely the same and the
- shape thiereanadiestl s;gd thesare. MuE speeifigally, rs the
| and of the el ectrodes 21p, ..., 21p of thepﬁgnn#@ﬁ%oar%fggigggégdes?gged

Chip 15 15 proea e panted 20 M Yo Aa P Ve RRE e R T Tl 1FoRE. BRAC back
faces of th&pn further increase of the mechanical strength as well as
the bending and torsional strength of the entire small-size
menmory card. Also, the three uppermost-layer reinforcing
10 portions 44t, .., 44t are thicker than the memory chips 15,
15 on the top side of the memory board 21E. Consequently,

even if external force acts upon the memory chips 15, 15

from the  upper case 30A side, the uppermost-layer
’ reinforcing portions 44t, .., 44t support the inside face of
15 the upper case 30A s0 as to interrupt the external force

acting upon the memory chips 15, 15, thereby implementing
protecting function of the memory chips 15; 15.
(Twenty-First Embodiment)
Next, in a small-size memory card according to a
20 twenty-first embodiment of the present invéntion, memory
chips 15, .., 15 are pressure-bonded and fixed to the both
front and back faces of the memory board 21 so that the
positions of the memory chips 15, .., 15 disposed on the
both front and back faces of thé memory board 21 are

25 approximately the same.



menory board 21 as shown in Fig: 70, the nenory chip 15 is pressure-bonded
and fixed to the other face of the both front and back faces of the nenory
board 21 as shown in Fig. 71 so as to uniformand elim nate deformati on of

the -102 1 April 2005 nenory board 21 atakhg time of pressure bonding and
fixing for elimnation of junction failurée. Mre specific nodamiprin@0g® ocess

Is such that as shown in Fig. 70, the nenory chip 15 is pressure-bonded

and 5 fixed to either one face of the both front and back faces of the
ling resin 200

menory board 21. Next Lo Fig. . 72,,an _insulative se
ra %W@Mhégﬁogggéél%ékP%%eoﬁeﬁ&%FQﬁﬂ ﬁS%%B'aswto

S riIIFd in Setmeeanhe nmenory an ne frero - STeoras
. sea electrp bHNGHi0 | , n e r odes p, an e :
P il 5H§F$§&E$§?cgﬁeo%e nefRr Y b2ard piladéd on

- electrodes 21p. Next as shown in

 'a menory boaggd:+ p %ﬂﬁﬂ& e wi:th the other face of the nenory board
g mﬁéerﬁg ﬂguﬁ&ifﬁ’&m&ityt rPeth nL%Sy ISoagenenatedpiéssed

21 facing up, and thent urrou
toward the neppry, t stage 49 by nmeans of a 15 frane-shaped or
r od- shaped board fe&%?#g %lggigﬁgé aJisgt 8L €r SHTm Pupvabarebendrar ptof thie

menory boar I hi tate, as sh in Fig. 74, with an insulative
e fdnt I;'m%ih 8 C%ei%ﬁﬁeﬁr e%gn&%etmﬂthéoﬁ%rzlf acéhioth t hey

__thernDsetting resin shee _ : .
oS o A o YLt 220 o Shiany baanacion
whi | e being ﬂbeﬁ:tieoq'x b&’n aensfroc];nt face side in Fig. 68 and in a left-end
portion on the back face side, junction failure between the
electrodes 21p of the memory.board 21 and the electrodes
15p of the memory chip 15. |

In order to prevent generation of such junction
failufe between the electrodes, as shown in Fig. 69, tﬁe
bositions of the electrodes 15p, .., 15p disposed on the
both.front and back faces of the menory board 21, i.e., the
layout, is set approximately the same and the shape thereof
is also set the sane. More specifically, the centers and
the land of the electrodes.le, ~r 21p of the memory board
21 are designed to be‘in the same positions and the same
shapes. Then, after the memory chip 15 is pressure-bonded
and fixed to either one of the front and back faces of the
memory board 21 as shown in Fig. 70, the memory chip 15 is
pressure-bonded and fixed to the other face of the both

front and back faces of the memory board 21 as shown in

Fig. 71 so as to uniform and eliminate deformation of the




her mal conpression-bonding tool 47, so that the insulative sealing
?egin 200 isnPiIIed in between the nenory board 21 and the menory chip 15
for sealing the 303 1 April 2005 el ectrode junction portions between the
el ectrodes 15p and the electrodes 21p a hown in Fig. 75. Al so, another
mounting process is such that as shown in“Fig. 70, the nenor$Aphli200B5 is f
tenporarily fixed 5 to either one face of the both front and back faces o
the nenory board 21. Next as shown in Fig. 71, the nmenory chip 15 is

Lemporarl | v hemody! Bokbe oihgk haee Ofnd i Rty oty B0t back faces o

the nenory board 21. Next as shown in e neno

whi ch the Mesf veCithind®: b 4P Sluefibs plaggd.on a therm
I t ther.

conpr essi on-bondi ng tool 46 wi e o sion-b%ﬁgiﬁf :lenzgorxdb?ﬁ;d 21
ther mal Gompr essi on- bandk o FRgT- 47 BFEIAY T « BREEESRy Chr Are et es
Fixeach of e Tenbry Eni he 164 TSR0y Critholh %éc%‘ée%gu%éﬁ%ééayggsa?df
he mondry BURTa 200 AL ERE RBRory D 'HBS FBPCBOdIORG NS dhack rdees.
junction pOQ£é°@§ bet ween 20 the ﬁéectrodes 15p and the el ectrodes 21p,

while an insul at rvérSEHY n§oresi nfoo0 iNexf sasfighewn i Anbeligen 2he abt her

nd the nenpry chip 15
face of thejﬂﬁﬂﬂﬂxjgggr%e% i%g resin 203 isr)filled in between the

memory board 21 and the memory chip 15 so as to seal
electrode junction portions between the electrodes 15p and
10 the electrodes'Zlb: Next aé shown in Fig. 73, the memory
board 21 is placed on a memory board placement stage 49
with the other face of the memory board 21 facing up, and
then the surrounding of the memory board 21 is pressed
toward thé memory board placement stage 49 by means of a
15 frame-shaped or rod;shaped board fixing Jjig 48 so as to
reform curvature or warp of the memory board 21. In this
state, as shown in Fig. 74, with an insulative
thermosetting resin sheet being present between the other
face of the memory board 21 and the mermory chip 15, the
20 memory chip 15 is compression-bonded and fixed to the other
face of the memory board 21 while being heated by means of
a thermal compression-bonding tool 47, sc that the
insulative sealing resin 200 is filled in between the

memory board 21 and the memory chip 15 for sealing the



for sealing the electrode junction portions between the electrodes 15p and
the el ectrodes 21p. -104 1 April 2005 In such constitution, the positions

of the menmory chips 15, ..., 15 disposed on the both front and back faces
of the menory board 21 are aligned, so thak as a result of
pressure-bondi ng of the menory chips 15, ..., 15 to the 5 nenbwprib2G05d 21,

coefficients of |inear expansion on the boeoth front and back faces of the
menory board 21 becone approximtely the sane. This nmakes it possible to

cancel the elevarugesjanhcwakps @enaaiehodde Pothofreptoand 1 karflélces
of the menory board 21, thereby achieving 10 considerabl e reductio

“elinination @hetheeéﬁfwabﬁrgipoés WabRE 9h FhE. n&@ory board 21.
( Twent y- Second Enbodiment) A snmall-size nenory card according to a twenty-

second enbodi nent of . Amgopreaqﬂghérnvlgg&hgﬂnbsgg; fd Hr ed %&UCQP%Qatasa

junction portion Ilp is disposed between t al™ portion of € menory

board 21 andsﬁgﬁnbgﬁe[ngrd7o10t§g ﬁéméﬁy ?%r %girq£|g%%é?%¥5i&ﬁu£%§g&we

or warp prevention and bendi’ng sfreng e nenory

P YR BhONnohl Fele bbb oA Y RO s o e

i ncorporating two nenory ch |ps €dac

e L e er Bl 6 B o i
board 10 and;g ;g4 temporarily fixed to the other face of the both front
and back faces of the memory board 21. Next as shown in
Fig. 76, the memory board 21 to which the memory chip 15 is
10 fixed is placed on a thermal compression-bonding tool 46
with the other. face of the memory board 21 facing up, and
Ehen the the:mél compression-bonding tool 46 and the
thermal compression-bonding tocl 47 are simultaneously
driven in directions that maké them closg to each other so
15 as to pressure-bond and fix each of the memory chips 15, 15
to the both faces of the memory board 21.

Next, an insulative sealing resin 200 is filled
in between one face of the memory board 21 and the memofy
chip 15 for sealing the electrode junction pdrtions between

20 the electrodes 15p and the electrodes 2lp, while an
_insulative sealing resin 200 is also filled in between the
dther face ofrthe.memory bcard 21 and the memory chip 15
for sealing the elecfrode junction portions between the

electrodes 15p and the electrodes 21p.




the central

di sposed al ong each short side in the vicinity

portion of the nmenory board 21 is not at all 25 supported since
the electrodes 41, ..., 41 of the menory 405 1 April 2005 board 21 are

menory board 21. Eventually, due to di;%grence in coefficient of |inear

expansi on and thickness between the ne

? board 21 and the bapel Z@rd 5

10, the nenory board 21 tends to curve. As a result, for exanple if the
menory board 21 is housed in between an upper case 30A and a | ower case

31A in the state of being r the central .portiagn _of the nmenory
board 21 comes into cont%%%ﬁmgfﬂsgg@@£gon h%ePSFl%ﬁgnﬁpBgrt Ss &SP 30 A,

e Irnnet fa

- which may c ragks i n.the,.cent ortion of . t per case 30A as
. shown in Figg§§§€ ?g’oFde}%tghﬁﬁgﬁgﬁi<§heEéBogthag%9ﬁﬂ;?q kpgk. fapes go,

the sanme in

- and 87, a | t jon lip.is,di.sposed between the central portion on
" a Iongitudi#gf'Q?Qé@%%%%SOPO?Eg ?% ﬁ§§0F318@§FH PP P S sEeBBard o0 so
as to keep SONst ant _ space b%;mg n the nenory board 21 and the base
board 10 fo |ncrea%ir}?1%n B9 alfit i 5eofm%‘ﬂf?¥/3ét 5 evént i-on land tsendiheg
strengt@ of _the nengr ' b%grd 21. The requirenents for the junction
portion |ip Y k 8%r3 rcotRE bt CLpake Bét weldieatheenerpsyoboard 2beand
t he base

e Ffhonyy beardndict beeone

board 10. The junction portion |lip is set to be approximtely
ityntraaty fn

RSP paFeESorPtL

nonconducti ve. The shape of the

10

15

20

25

approximately the same. This makes it possible to cancel
the curvatures or warps generated on the both front and
back faces of the memory board 21, thereby achieving
considerable reduction or elimination of the curvatures or
warps of the memory board 21.
| (Twenty-Second Embodiment)

A small-size memory card according to a twenty-
second embodimént'kxf the present invention is structured
such that a junction portion llp is disposed between the

central portion of the memory board 21 and the base board

10 so as to increase reliability of curvature or warp

prevention and bending strength of the memory board 21.
More partiéularly, as shown in Fig. 77, when the
memory board 21 incorporating two memory chips 15, 15 each
on the both front and back faces is mounted on the basé
board 10, only the both ends on a 1ongitudinai direction of
the memory board 21 are supported by the base board 10 and
the central portion of.the memory board 21 is not at all

supported since the electrodes 41, .., 41 of the memory

of each short side of the



junction portion lip may be any shape such as a bal | 'shape 25 and a rod
shape. The nunber of the junction portions lip 1 April 2005 may be either
one or two for keeping a constant space between the nenory board 21 and

t he base board 10. Also, in the case whe 5_two-layer menory boards 21, 21
are nounted on the base board 10, as sho in Fig. 5 81 and [FiAgril 305 t he
junction portion lip is disposed between the | ower-side nenory board 21 and
t he base board 10, while the junction portion Ilp is also disposed in

bet ween t he = r ds,21, 21, . so that the .space between the
remory boar d A At tHES BRP B0y dEAEY sE4% STABTE RqE, LAnGhEnd SHEReY

bet ween t he b ds 21, 21_ |s also stahl ept, resulting.in

achi evi ng iH%?ggéﬁhi%§6$%l%%ﬁﬁl?Fy£§? ?ﬁ@oﬁﬁfgggﬁéegérev%ﬁ?PBHagﬂartﬁ@e
bendi ng strgggngﬁﬁﬁgahe t wo- | ayer nmory boards 21, 21. It is noted that
in the above ‘enbout NCSi mde 93t heCefkt roblesl#iear | | expangiendi gpdsed
on the both end ortions on the longitudinpal direction of the nenory board
21, the junctioHT oI i BREVERD %& IR | RoeRE centand ther thave wheredt he
. el ectrodes 4@% ..., 41 are' not disposed. However, the present enbodi nent
Cis not Tinmitel thet FEORRIL2BIENElef BT hEC | GHEVRON P6r & ore$ubt nafobe

di sposed each on _ the _both ends on the |ongitudinal direction of the nenory
board 21 in PR elhhdte tRemerEctheied 41, is . hoasedr eln dibsposesh oant he

central portion on the longitudinal direction of the nmenory board 21 as
shown in Fi ¢)PPEY M=® 30A and a lower case 31A in the state of being

curved upward, the central portion of the memory board 21
comes into contact with the inner face of the upper case
10 304, which may cause cracks in the central portion of the
upper case 30A as shéwn in Fig. 78.
Iﬁ order to preveﬁt the above, as shown in Figs.
79, 80, and 87, a junction portion 1lp is disposed between
the central portion on a. longitudinal direction of the
15 memory board 21 and the base board 10 so as to keep a
constant space between the memory board 21 and the base
board 10 for increasing reliability of curvature prevention
and bending strength of the memory' board 21. The
requirements for the junction portion 1lp is to keep a
20 constant space between the memory board 21 and the base
board 10. The Jjunction portion 1lp is set to be
approximately the same in height as the solder portion 11x,
and may be conductive or nonconductive. The shape of the.
Junction portion 1llp may be any shape such as a ball shapé

25 and a rod shape. The number of the junction portions 1llp



25 in the case where the electrodes 41, ..., 41 are disposed on -107- 1
April 2005 one end on the longitudinal direction of the nenory board 21 as
shown in Fig. 32, the junction portion |lip nay be disposed in the other
end of the longitudinal direction of thH&@&enory board 21, or in the other
end and the central 5 portion. Al so, as the junction portion, 1tAp 2006y be
di sposed el ectrodes 41, ..., 41 which are electrically connected, or are
not electrically connected to other board(s) or do not forma circuit
necessary asnay shel lesilzer memorprcarwh I0r( Theeryndhia d cBmistedintenspake a
smal | -size nmenory card according to a twenty-third enbodi nent of the
present i nvérmtiwaen fiure memorngaard i sarfdriterl mans¢ hieodod hl®ront and back
faces of the menory board 21, through holes 21q are fornmed on the 15
menory board 21, and (riddie imnehecidaueteiend i alvoFdagerofmendey t hoauds
hol es 21g, conductor |ayers 21r are formed, and further for covering the

conduct or | a@gr 2P lire siptiREEHC orf @ Basd ShSaZdslal e adi Hnsed. 1Pr et gudi ng
anounts of the resists 21s to the nenory board 21 are set approxi mately 20

the sang as gur otangdi pggaMOEPR} S ©he MEHM iGH P plodGldron 11¢) eekr odespdiipd
. More specifically, as shown in Fig. 83, protruding anounts of the resists

- 21s of the mRfaePoAd 18%cAL8ikhar gRmoliambdaal radi pagaentisa 8 Bbhed
el ectrodes,

10, while the junction portion 1llp is also disposed in

between the two-layer memory boards 21, 21, so that the

space between the memory board 21 and the base board 10 is

10 stably kept, and the space between the mémory boards 21, 21

is also stably kept, resulting in achieving increase in

reliability of the curvature prevention. and the bending
strength of the two-layer memory boards 21, 21.

It is noted that in the above embodiment, sinée

lS the electrodes 41, .., 41 are disposed on the both end

porticns on the longitudinal direction of the memory board

21, the junction portion llp is disposed in the central

portion where thg_electrodes 41, .., 41 are not disposed.

However, the present gmbodiment is not limited thereto, and

20 therefore the Jjunction portion llp may be disposed each on

the both ends on the longitudinal direction of the memory

board 21 in the case where the electrodes 41, .., 41 are

disposed on the central portion on the longitudinal

direction of the memory board 21 as shown in Fig. 33. Also

25 in the case where the electrodes 41, .., 41 are disposed on



25 i.e., protruding amounts of the menory chip junction 408 1 April 2005

el ectrodes 21p, in sone cases. In such a case, when the nenory chip 15 is
pressure-bonded to the nenory board 21, |oads acting upon the nmenory board
21 become ununiformdue to difference ipgfrotruding anounts 4beliveges t he
resists 21s S and the nenory chip junction el ectrodes 21p, which may
causes, for exanple as shown in a right-end junction portion on the front
face side in Fig. 68 and in a left-end portion on the back face side,

junction faidng eehet waerHeel oMY ed Pak HBELI QA lee he
el ectrodes 15p 10 of the neé%ry chi% 15. Here, by gfig;fﬁgﬁ%ﬁéggegggf? 21s

or the like,2@asassh@wyd nifi gﬂigg4’32tfheﬁﬁear'%rkq{j]@1d I|5§§f;§<51§ %%#Dokﬁ%nge

protrudi ng anobunts whose hei ght's are approXi mately dent1 cal se of

protruding anmuisecfsd nengl 6eLEI8RA1S A M ON Il fTRILY) g@if%éﬁgom;gfof

- Consequently, the heights of protruding anbunt _

protruding ansonterery RIS LI OB Sy P R eh et y SeRERe S i s

BLSRA DO 1 AR Antel 0RO S a0 RO IETTTLY

of the memory B s UG IR & Hodi red SharfiEel TR (SLRGTERPIEY
connected, or are not electrically connected to other
board (s} or do not form a circuit necessary as a small-size
memory card. |

10 (Twenty*Thirq Embodiment)

In a small-size memory card according to a
twenty-third embodimeﬁt cf the presént invention, for
joining circuits formed on the both front and back faces of
the memory board 21, through holes élq are formed on the

15 memory board 21, and'on_the inner circumferential faces of
the through holes 21g, conductor layers 21r are formed, and
furthef for covering the conductor layers 21r, synthetic
resin resists 21s are disposed. Protruding amounts of the
resists 21s to the memory board 21 are set appfoximately

20 the same as protruding amounts of memory chip Juncticn
electrodes 21p. |

More specifically, - as shown in Fig. 83,
protruding amounts of the resists 21s of the memory board

2l are larger than protruding amounts of other electrodes,

25 i.e., protruding amounts of the memory chip Jjunction



25 enbodi nent, as shown in Fig. 85, the inside of the -109 1 April 2005
conductor layers 21r of the through holes 21q in the nenory board 21 may
be filled by plating to formplated portions 2lu that do not protrude from
t he openings of the conductor |ayers 21fggln such a constltutlon si nce
the plated 5 portions 21u are snaller than protruding anounts! perik

el ectrodes 15p of the nmenory chip 15, |oads acting upon the nenory board
21 becone uni form when the nenory chip 15 is pressure-bonded to the nenory

board 21, therebyredabl 2ng, PHRELVEHhé OBagks.UNCH] Ogy R Eurceastéet\ﬂﬁﬁ?nt e
electrodes 21p 10 of the nenory board 21 and the el ectrodes 15p 0

menory chi pndior ¢ TeaRbY-1E0UIrd %E@@Q@t@ﬂlﬂéﬂdé’dsﬁe' brel 2 d@{gr% 8?80'21

according to a twenty- fourth enbodi nent. of the present ntronis

struct ured 1505@@ha&h@ﬁgauﬁeﬁd%b%efm%rrf'%%xf "ye&@ﬁﬁ?e&g&ﬂg gﬁ gpgar ds

(such as the conductive wires 11, 53, the conductive t he

sol der porti@# Aiiﬁeféné'é’tlx‘i“ POEFGY Ay t Doy gDIFé/E‘pggﬁdtg% ’fgiﬁé i

in Fig. 95 and Fig. 100, ©pro I Nng e ectro
integragly forged,qn 0 elimnate_the
.. necessity of d|§€%$|ﬁgm%ﬁg congicg%%%ti%h'se%%?gﬁoéﬁat cr|6P1 & |
" be given of se r fac urlng r ocess, rotrudin
‘electrodeslé%wgéé' i i g?% |xed ont ec?roﬁéghgleg juﬁﬁtanthe

menory boar%@rltl&pvgy%hé front face side in Fig. 68 and in a left-end

portion on the back face side, junction failure between the
memory chip junction electrodes 21p and the electrodes 15p
10 of the memory chip 15.

Here, by grinding the resists 21s or the like, as
shown in Fig. 84, there afe formed resists 21t having
protruding amounts whose heights are . approxXimately
identical to those of protrudihg amounts'of the electrodes

15 15p of the memory chip 15. Consequently, the heights of

protruding amounts of the electrodes 15p of the memory chip

15 become approximately identical to the heights of the

protruding amounts of the resists 21t, by which when the

memory chip 15 is pressure-bonded to the memory board 21,

20 loads acting upon the memory .board 21 becomes uniform,

thereby achieving prevention of junction failure between

the electrodes 21p of the memory board 21 and the
electrodes 15p of theimemory chip 15.

Also, as a modified example of thé twenty-third

25 embodiment, as shown 1in Fig. 85, the inside of the



25 the manufacturing process, the protruding electrodes 11t, 110 5 1 Apri

2005 ...

lit may be fixed onto electrodes 10, ..., 10 of the base board
10. The hei ght of each protruding electrode lit is equal to or larger than
the thickness of the nenory chip 15, angpghe protruding electrodes |lit are

integrally formed by plating on the electrodes 41, ..., 41 of ApHE2Q8Snory
board 21. Description will be herein given of a method for manufacturing
the small-size nenory card with use of the 10 protruding electrodes Ilit,

o, it

Fi didudiedorea peserd b ngr thige metihodyi diolemnpi gciyr tRE hbRory

snmal | -size memory card with use of the protruding electrodes lit,

lit, a nethasbdar 2mensfaskurding < sHpl 1§tZ§ BDrfb:@rarﬁlé{\té@OﬂérH%nef
the 15 protruding electrodes lit, . it mn be described for

conparison. Hiyg Stiha‘@scioskif?:\/i‘fl ﬂfbﬂ:ﬁ'ﬂie %oﬁ%%roﬁfﬁr &Sofedhe b¥oﬂfi\'[18£b£]g to

<. the base board- 10 of the, base board nopdul e

stencil 54 h@yfggsazqgrougq ho
of the base bé%rd 10, .F’agggﬁder paste 1 nsertion th: a i's pu# on

top ofsthe hase fpar 91&0

I's noved whi'l e novi ng sol

10

15

20

25

e SpECI I Ca

0 gorggsponding, o méghpm

G Cogbess Boord DINLE.ZAG. BRuereSaiepes S8

pas |
electrodes 15p of the memory chip 15, loads acting upon the

memory board 21 become uniform when the memory chip 15 is
pressure-bonded to the memory board 21, thereby enabling
prevention of junction failure between the electrodes 21p
of the memory board 21 and the electrodes 15p of the memory
chip 15.

(Twenty—Fourth-Embodimeﬂt)

A small-size memory card according to a twenty-
fourth embodiment.of.the present invention is'structured
such that a conductér for electrically connecting the
boards (such as the conductive wires 11, 53, the conductiﬁe
ball 71, and the solder portion 11x) is not &isposed on the
memory board 21, but as shown in Fig. 95 and Fig. 100,
protruding electrodes 11t, .., 1lt are integrally formed on
the electrodes 41, .., 41 so as to eliminate the necessity
of disposing the conductor. It is noted that description
will be given of the case where in a manufacturing process
the protrudiné electrodes 11t, .., 11t are fixed onto the
electrodes 41, .., 41 of the memory board 21. However in

the manufacturing process, the protruding electrodes 11t,

dIOa



stencil 54. Then, the solder paste 12 is inserted soas to 25 be pressed

I nto each through hole 10a of the base board 10 -111 1 Apri

2005 from each

sol der paste insertion hole 54a of the stencil 54, so that the sol der

paste 12 is disposed on the electrodesdiqg as shown in Fig.
each through hole 10a of the base boar il

89. Here, in

t he sol der past e1¥pril 206t 5

slightly protruding fromthe base board 10 in a thickness direction of the
base board 10. This is for holding conductive balls (such as solder balls

adnestve. strenbth GriRE SO o RSN QT TR aror Grookbe PSR i

noted that t é”l r paste may be fed by a dispenser |nstead by printing.

.At the sanme’ti'ne or" after that, simlar to the above step,

t he sol der

paste 12 is inserted Zﬁ¥§8 to Bg essed in each through hole of the

menory board 21 of th

raa%dar@tsrdlc%m ehectspder dst 6512

~is disposed on the electrodes 41 as shown _in Fig. It is noted that
t he sol der peacle[ael ney BE fEFIRF at]él?%péh%rtmﬁs“tr’é‘écf b"*}/f Ehﬁntmeﬁ'g?ry\le%blpas
~.shown i onductive ball 71 20 is fed one by one onto the
e off%aéﬂugdﬁﬁé

“electro PLRASTHIND e ATFOIRON ) oes dlpedrathe fenped
board m)dulg1 each conductive ball 71 is placed on the sol der paste
12, the posifi qqﬁ%eﬂﬂ the kepecirodee 4iat e oftlbeifnghs imgmdyy board

Description will be herein given of a method for

10

15

20

25

manufacturing the small-size memory card with use of the
protruding electrodes 11t, .., 1lt.

First, béfore describing the method for
manufacturing the small-size memory c;rd with use  of the
protruding electrodes 11t, ey 11t, a method for
manufacturing a small-size memory card withéut use of the
protruding electrodes 11t, .., 11t will be described for
comparison.

First, as shown in Fig. 88, solder paste is fed
by printing to the base board 10 of the base board module
210. More specifically, a stencil 54 having a through hole
corresponding to each through hole 10a of the base board
10, i.e., a sclder paste insertion hole 54a is put on top
of the base board 10 of the base board module 210, and a
Squeegee 55 is moved while moving solder paste 12 on the
stencil 54. Then, the solder paste 12 is inserted so as to

be pressed into each through hole 10z of the base board 10



sunk in the solder paste 12 by the adhesive strength of the 25 solder
paste 12 itself. -112 1 April 2005.Next, after the nenory board 21 is
turned over as shown in Fig. 92, the positions of the base board 10 and
the nenory board 21 are determ ned such Lhat each solder paste 12 of the
base board 10 corresponds to each 5 condictive ball 71 of the 1rAmb2§0PHoard
21. Next, as shown in Fig. 93, the nenory board 21 havi ng conductive balls
71, 71 is overlapped with the base board 10 and | am nated, and with action

of certain pressUedchd g¥rdeOfp88E0 ;¢ tiv |1 71 of . the nmenory board
21 is inserted into 10 the sol der paét%g%%?9%6h$£%bgég 68%r€h§o?teﬁéll

T e e R T B O, B R R
el "the i, FI-ECOM IR DAL, L STl SRR IS e
Dot udi g 1 eet rbe of 10 HEHEG T akdur bAS SROAEFOPARI HY b6 SR
Comaucts ve SaTly prope IdE e er 00, (s o0 e 2L
Che o 2 TR BT SRR LRI Bt L v olchey
protruding %dﬁédé%%%%lﬂéllé'(éuéﬂtaénéglder balls and copper balls) on
the respective solder pastes 12 more stably by adhesive
strength of the solder paste 12 itself in later process.
10 It is noted that the solder paste may be fed by a dispenser
instead by printing.

"At the same time or after that, éimilar to the-
above step,_the solder paste 12 is.inserted 50 as to be
pressed in each through hole of the memory board 21 of the

15 memory board module so that the solder paste 12 is disposed
on the electrodes 41 as shown in Fig. 90. It is noted that
the solder  paste may be fed by a dispenser instead by
printing.

Next, as shown in Fig. 91, a conductive ball 71

20 is fed one by one onto the electrode of each solder paste
12 on the memory board 21 of the memory board module. When
each conductive ball 71 is placed on the solder paste 12;
the position thereof is kept in the state of Eeing slightly
sunk in the solder paste 12 by the adhesive strength of the

25 solder paste 12 itself.



.. 21 are detern ned suc t hat

preferably used. Follow ng description discusses the 113 1 April 2005

- method for manufacturing the small-size nenory card with use of the
~protruding electrodes lit, ..., lit. First, simlar to Fig. 86 and Fig. 89,

~solder paste 12 is disposed on each ele ode | Ox on the side of 5 the
base board 10. Next, as shown in Fig. 96, a protruding el ectr adgril 2005 i s

formed by plating and the |ike on each electrode 41 of the nenory board
21. After that, as shown in Fig. 97, nenory chips 15, ..., 15 are nounted

on the nenory boar d 21nedD 1Lt srnohednt 8 BE%PS Efs§ O% FH&QL:B%?}5H%

two-1ayer nenory boards 21 on the base

lit is fornedoby phatding and tpﬁ% ??%lQQO %p .Flggé[ggggg <%%ribgﬁ bot

. faces of a | ower-side nenory ‘boar as s omm i n

shovn 1 Fi G 89pchBe Pas; trjcoF%I i E T b el R R

e prot ridi

: 41 of the JisTye bpard_ 21 rresponds,.to e el ectrode | Ox of the base
board 10. Next, theP%en%fy ggardgﬁfearQQﬂf v2V1aﬁﬁ§F%ﬁE?P@ﬁe b&se @364 d

;?oﬁpgdﬁt ﬁg] r%?xggf r ogge \Iq:a%f]of f r%‘ee%%lrﬁ %eféu%rﬁse&ieggé: ngfé gggb\m
sol der paste dz.on each h@igggﬁgm%% AL a08s e ve BRSTUSE Y
' wr 71 is overlapped with the base board 10 and laminated,
and with action of certain pressure, a part of each
conductive ball 71 of the memory board 21 is inserted into
10 the solder paste 12 of the base board 10. Consequently,
the base board 10 and the memory board 21 are positioned
and held approximately parallel to each other as.shown in
Fig. 94. It is noted that in Fig. 94, each conductive ball
71 and the electrcde 41 on the side of the memory board 21
15 are in the state of being'embedded in the solder paste 12.
Thus, the small-size memory card without use of
the protruding electrodes 11t, .., 11t is manufactured.
However feeding of the conductive balls 71, .., 71 needs
labor and time, and when a pitch between the electrodes 41,
20 41 is smaller, e.g., 0.3mm or less, short circuit caused by
contact between the sclders 12 in the process of Jjoining
the boards may occur. For secure prevention of the short

circuit, the protruding electrodes 11t, ., 11t are

preferably used. Following description discusses the



-114 1 April 2005 positioned and hel d approximately parallel to each other
as shown in Fig. 100. In such constitution, the conductive balls 71, ...,
71 are no longer required, and |abor and tinme for feeding 5 the conductive
balls 71, ..., 71 are elimnated. Furthegzeven if a pitch between the

el ectrodes 41, 41 is smaller, e.g., 0.3mmor |less, the protrddipi2005
electrode IIt of the nenory board 21 is just slightly inserted into the
sol der 12 of the base board 10, and so the solder 12 will not 10 largely

flow out to mnbthodt dicde, m@sufaONsEAYERGR OfmMi chy »shard, G ngkddQEiﬂp
~contact between the solders 12 in the process of jolning the boards 'nmay be

prevented. |luseach thetpeorbeNengnbodipeplss ¢agh throygh hole 10a of the
base board 10, each through hol e 21a of the 15 fi¥ét merory board 21, and

each through hole 22a pfribhe s86QNG reppr yihpargs?2 y pasi tion
arbitrarily such as ald%g t he vicinitgyoﬁjgﬂlogg %Fgg g?%hgqiéﬂeﬁﬁﬁ%ﬁFée
direction ofpeacdh bpakrd, salken I CL oyt ort.. side , .along . a wdth
direction orthogonal to th§9|g§%?ﬁﬂfs§é§% %%gé%??%% gbxeé§h E%%fﬁ?dSroﬁn a

~rectangsll ar ghapea & Ak d ey vicinity of the long and short sides. Also in
 each of the above enbodi nents, solders may be provided to each through

boar d 21, _and 25 each CRGUG HAT b4 of - £ ned Secbridt AERUAY BoRk BCEEORP her

11t is formed by plating and the like on each electrode 41
of the memory board 21. After that, as shown in Fig. 97,
memory chips 15, .., 15 are mounted on the mémory board 21.
10 It is notéd that in the case of mounting two-layer memory
boards 21 on the base board 10, a protruding electrode 11t
is formed by plating and the like on each electrode 41‘on
the both faces of a lower-side memory board 21 as shown in

Fig. 98. |
15 | Next, as shown in Fig. 99, the positions of the
base board 10 and the memory board 21 are determined such
- that the protruding electrode 11t on each electrode 41 of
the memory board 21 corresponds to each electrode 10x of
the base board 10. Next, the memory board 21 are
20 overlapped with the base board 10 and laminated, and with
action of certain pressure, a part of each protruding
electrode 11t of the memory board 21 is inserted intc the

solder paste 12 on each electrode 10x of the base board 10.

Consequently, the base board 10 and the memory board 21 are




-115 1 April 2005 by neans of a dispenser, or by printing, or by other
nmet hods (not illustrated). Also in each of the above enbodi nents, a
conductive adhesive may be used instead of the solder paste 5 12. The

conductive adhesive may contain fillers. i&e sol der paste 12 normal ly needs
to be heated up to 250 Cto be nelted a_%l har dened. However, liApri Be0Z ase

of using the conductive adhesive, heating to 150 Cis sonetines
sufficient, and in such case, heating tenperature may be 10 set | ower than

h f th bl | | f ' f h board.
A'%o in cac o Tmedoere el R AR BB B D r e s s

conductive bgldy . Msed-hn conbination. Instead of these, or with
either or both o f%qgﬂghlg%¢llar-shaped conductive menbers such as sol ders

~or copper may be use n il lustrated). Also in each of the above
embodi nents, when a g?gra ??yc%ﬁs?%EUE%%BTyt%%i5%“@BC5%EEHB%%ﬂ§d7én eirt her

top or bottpm ace, f ,each board,. insulative or conductive 20 wres,
i nsul ative or conduc |&8nﬁqqzﬁ%ﬂu%ﬁﬁ 'nstit @t + #8°Br andoridis i ar bakledimay be
0 SPosed DELUREN B BLULFLL kel L1, TR SHLES A e e e
_re|nf0rcene@%égﬂgflé|gg Egt%%EWé%ﬁN¥ﬁg g?ggtrodes ﬁl, 41 is smaller,
e.g., 0.3mm or less, the protruding electrode 11t of the
memory board 21 is just slightly inserted into the solder
12 of the base board 10, and so the solder 12 will not
10 largely flow out to the outside, as a consequence of which
short circuit due to contact between the solders 12 in tﬁe
process of joining the boards may be preventéd.
In each of the above embodiments, each through
hole 10a of the base board 10, each through hole 2la of the
15 first memory board 21} and each through hole 22a of the
second memory board 22 may be positioned arbitrarily such
as along the vicinity of a long side along a lengthwise
direction of each board, along the ﬁicinity of a short side
along a width direction orthogonal to the lengthwise
20 direction of each board, or in a rectangular shape along
the vicinity of the long and short sides.
Also in each of the above embodiments, solders

may be provided to each through hole 10a of the base board

10, each through hole 2l1a of the first memory board 21, and

25 each through hole 22a of the second memory board 22 either




I n each of the above enbodi ments, the conductive ball 71, the conductor

or the rectangul ar parallel epiped chip electronic conponent 80 may be used
in place of the conductive wire 11. 5 Also in the above enbodi nent, when
the film boards are used, materials of fhe filmboards may include
pol yi m de, whereas boards nmade of single-Tayered glass epoxy TrAayi B08&
thick as about 0.1 mmare also applicable. It is understood that proper
conbi nati on of 10 arbitrary enbodi nents anong the above-descri bed vari ous

enbodi nent s epabiesd nplrenment &t §:08m 9f - f foct %yOpr_‘z‘ﬁlEin rrboﬁi,ma[g% other
is %0

According to the present invention, the nmenory Tnodule I C

constructed m@a&oage(ﬁbgrghiﬁgtggtgg?pry 15. chips are nmounted on the
menory board is nounted on the one ace of the base board, so that the

Gropoed on the base bAara TATa SRl space hEh T An | mppeReRERy T2 °
enory chi pe e he o R CRhTC R8T BRchoblr 1ARE8S0r OF nbhRe B SHodi i
o 8 LarEE, 2 L oS RGBT 10 LR TOL LS, o0 S
S?gaci ty. - I de AL 2005 I%Erﬁalfﬁnﬂ‘ggéé ng,the gLegLyogss, of sgach board
be melted and hardened. However, in the case of using the
conductive adhesive, heating to 150 °C is sometimes
sufficient, and in such case, heating temperature may be
10 set lower than that of the solder, thereby enabling
reduction of warping of each board.

Also in each of. the above embodiments, the
conductive wire and the conduct;ve ball may be used in
combinafion. Instead of these, or with either or both df

15 them, pillar-shaped conductive members such.as solders or
copper may be used (not illustrated).

Also in each of the above embodiments, when a
plurality of the memory chips .15 are mounted on either top
or bottom face of each board, insulative or conductive

20 wires, insulative or conductive pillars, or insulative or
conductive balls may be disposed between a plurality of the

memory chips 15 in the area not in contact with

electrode(s), for securing an inter-board space or for

reinforcement (not 1llustrated).




| ctive wires enables inprovenent of connection strength between
Eﬂg gfgg?rodes. In addition, each 'menmory chip is directly mounted 5 OR each
board without outer leads, that is, flip chip- mounted thereon. In ot gr |
words, each electrode of each menory chijggnd each el ectrode ?{ Egggs oar
are directly joined via a bunp or the like, so that space and ARt or ]
drawi ng outer |eads out of each nenory chip and joining the 10 sane Bo eac
board may be saved, thereby enabling decrease of necessary space an

process. In addition, oA thenbeth fHonipand backqiAcssof thtehg:anﬁcﬁrt%:r(%je%%

board, the plurality of menory chips having the sane slze an

mmy be mountpdlat Tihe AICcdfupoebL] 0B: WL, BKES L] POSSI bl o, br event

~“the nmenory board from warping toward one side _
[ i | ; | e, haydeni ng and
tress i s apghigd ~ilh Igyeabo or, . exanmp af
iontractionpgf gegﬁgﬁg&?gékn%: guf&%er, on a&éf#%r??ﬁtb&?Ld?;EE?efggférigy
f the nmenor | be; di sposed symretrically to e .
?engthmise d??%%??g%Q%fw?%% ﬁ%hnry board, which nmakes it possible to

Phe memory modul e w tHITe. thors i 25 HEaR Ty Hodonstiac Eidmas
. an individugl, onept =148 1Al 2005, dlcgfeerf?%n fbrooan;éshemggsin?ﬁ%cj%
-Consequently, 1f one nenory
polyimide, whereas boards made of single-layered glass
epoxy resin as thick as about 0.1 mm are alsé applicable.
It 1s understood that proper combination of
10 arbitrary embodiments among the above-described various
embodiments enables implementation of effects of each
embodiment.
According to the present invention, the memory
module which is 50 constructed that the plurality of memory
15 chips are mounted on the memory board is mounted on the one
face of the base board, so that the memory board(s) that
can accommodate the memory chips on both faces may be
disposed on the base board in a small space with a small
pitch, and thefefére fhe memory chip mountable area in the
20 case of mounting the memory chips on the both front and
back surfaces of the memory board is twice as large as that
in the case of mounting the memory chips on either one

surface of the base board, thereby enabling increase of

memory capacity.




chip is determned to be defective during the burn-in process, only the
menory nodul e may be abandoned, and therefore it is not necessary to
abandon the base board 5 with an IC chip nounted. According to the nethod
for manufacturing the snall-size nmenoryjeard, in the case of the plurality
of nmenory nodul es are present, the nmenory nodul es are asseniilAgdil 2O05
advance before being nounted on the base board 10 nodul e, which enabl es
exanm-nation of the function as entire nenory nodul es through burn-in test

and the like. Consequ;gpg&,y,C@)Hngggiﬁ@sghgfe@ﬁggggg@geog gg%gﬁoza,r r{}ing

defected nmenory nodul e may be abandonéd and t ase boar that

expens Ve compar ebidud AP MOUI IS, 19800 Gl o3 4 0 e abandoned.

resulting in reduction of costs. The conducti IS i

bet ween t he 5@@@@%qugékﬁgl t@ﬁe”&fﬁ&¥r9&@£d’ which facilitates
1 .

~~equal i zati on of the space between e respective boards, 20 and enabl es

~approxi mately parall el di ition the respective bqards. Al so,

~constituting the condd%?i%é??%ﬁ+g’w§%%ham ?5¥i§?lﬂa6Fn§lﬁeﬁ§P¥iNﬁﬁ&ﬁﬁﬁ
hi gher 4 han a rs.such.as ¢ er. preven t he, conductive bal
from melti ndgb i %aﬁi‘e %%As"?‘fpr%’ & s?é‘lltngoilﬁgg SrEEEH h(%%&jil di¥s HAEE £BiPow

and air blo b king it. possible to secure 119 1 April 2005 an
inter-board%op&aﬁcﬁga\?vi ﬁ%ggggnof t %@Nﬁﬁcf"'f’\%isbalqa}cgnéleCtrOde of each

memory chip and each electrode of each board are directly

jJoined via a bump or the like, so that space and labor for

drawing outei leads out of each memory chip and joining the

10 same to each boardAmay be saved, thereby enabling decrease
of necessary space andfprocess. |

| In additioﬁ, on the both front and back faces of

the memory board, the plurality of memory chips having the

same size and tﬁickness may be mounted at the same

15 position, which makes it possible to prevent the memory

board from warping toward one side when thermal or

mechanical stress is applied against the board due to, for

example, hardening and contraction of sealing resin.

Further, on the memory board, the plurality of the memory

20 chips may be disposed symmetrically to the center of the

lengthwise direction of the memory bkoard, which makes it

possible to .prevent biased-stress distribution over the

memory board as a whole.
Also, the memory module with the memory chips

25 mounted may be constructed as an individual component




to keep parallelismbetween the boards with high accuracy. Since the

di stance between the boards is supported by the conductive ball, the
conductive ball is not easily deformed 5 by mechanical stress applied.
Consequent |y, against thernmal stress andigechanical stress,' the
parallelism between the boards may be secured, and contact witApril 20p&cent
conductive balls may be prevented, which prevents short-circuit. Further,
smal | er dianeter of the conductive 10 ball enables the conductive balls to

be di sposed e ffiepensnakbar thit BAseWRbghgen! @Eaﬂgéqhaﬂtﬁﬁwi‘% %fne rmee"ngom of
~wiring, and enables individual wiring to each nenor

S inproving pracgssiig sReed g ep.th e IC Chl
““Al t hough the pjra%selnt i nvent i gltr?\&ﬁagobegﬁ fuify descrﬁg&dﬁﬁ?n tcho%n@é']t%rbr}% th
the preferresh-epdod meyis, thher eﬂgm}%ﬁ,h 1585 [ENGE, L0 the& cgg{pr}e#{lsn%ﬁ]@

drawings, it is to be noted that various c anges

6 b under st ood e d e udet %B?h?%éﬁs%ﬁ;e b %911)?89%‘3304%%2&99%2% as

to be understood as inclu

defi neds by the-1appe ess they depart therefrom 1 April 2005
-120 1. A card- typenfriggcor%lf)‘]i7 ng e c:ljm conprising: a base board (10); a

omory module (221, 23Rcdeludi 18 TRIRT R SHAS (D) nan kRSl ih e
small-size memory card, in the case of the plurality of
memory modules are present, the memory modules are
assembled in advance before being mounted on the base board

10 module, which enables examination of the function as entire
memory modules through burn—in‘ test and the 1like.
Consequently, in the caserof occurrence of defebts, only a
defected memory module may be abandoned and the base board
module that is expensivé compared to the memory module is

15 not required to be abandoned, resulting iﬂ reduction of
costs.

The conductive ball(s) is interposed between the
base board and the memory board, which facilitates
equalization of the space between the respective boards,

20 and enables approximately parallel disposition of the
respective boards. Also, constituting the conductive ball
with a material having a melting point higher than that of
solders such as édppér preVents the conductive ball from
melting in the pest-processing that melts the solders by

25 reflow and air blow, thereby making it possible to secure




menory board (21, 22, 63, 65) and insulative sealing resin arranged to
seal bonding portions of said nenory chips, said nenory nodul e being
nounted on a first surface of sai.d base board; and 10 an IC chip (13, 14,
60) for controlling an operation of saigd glurality of menory chips, said
| C chip being nounted on a second surface of said base board; Apnit20@%er ei n
sai d base board, said nenory nodule, and said IC chip are housed in a
package (30, 31). is 2. The card-type recording mediumof claim1l, further

conprising: anphittakib¥a®l RN DG §8e ( gglztl-?eﬂ?cl)rgglg%tix?@cﬂaﬁ"i ??%lGZai g

respective nenory board, said nenory chips eing f i p- rountéed

respect | ve neyvkyepoBEda0ls183hd ERYRLY LSS, 881 0y LRSI ghi vesealing

resin being 20 arranged to seal bonding portions ©of sal 43,

met hod of MegHHACt HhENGikReACAr G dyRe e&gé d{aggfdgﬁ%{;g%loﬁgcgﬁég”nﬁy bk

~conprising: flip chip-mounting menmory chi ( _ _
or 1 ons of The TS L B NP TLIE ALy RoBPE GRERLVnBeRRSERAL | ve
vear "0 R L8 TR S (B S S ST
nmenory boar%ﬂ@ﬁﬂkfrﬁ%ﬂggggakhﬁf %%%Aé%ﬁégfinétress{ the parallelism
between the boards may be secured, and contact with
adjacent conductive balls may be prevented, which prevents
short-circuit. Further} smaller diameter of the conducfive
10 ball enables thé conductive balls to be disposed with a
smaller pitch, which enlarges. the degree of freedom of
wiring, and enébles individuallwiring o each memory:chip,
thereby improving processing speed between the memory chip
and the IC chip. |
15 Although tﬁé present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the éccompanying drawings, it is
to be noted that wvarious changes and modifications are
apparent to those skilled in the art. Such changes and
20 modifiéations are to be understood as included within the

scope of the present invention as defined by the appended

claims unless they depart therefrom.



| aying the first menory board on the first surface of said base board;

| ayi ng the second nenory board on the first nenory 10 board; and

el ectrically connecting an el ectrode of the base board and el ectrodes of
‘the first nmenory board and the second nenory board using one|g@pp%§pgn
(11, 53, 71, 71A, 68, 62, 66, 67a) so1§§ to electrically conne

el ectrodes in a 15 direction orthogonal'“to a nenory board nmounting face of
sai d base board. 4. The nethod of claim3, wherein the conductor is a
conductive wire (11). 5. The nethod of claim 3, wherein the conductor is a
20 conductive ball (71). 6. The card-type recordi ng nmediumof claim1,
wherein at | east one of said nenory chips is flip chip-nmounted on said

first surface of maifddx @Q?é@brcfa.n{hﬁ‘e&ﬁirﬁ' Lyper 1 ecRE di ng nedi um of
claim1l1, wherein 25 said nenory nodule (221, 22 conprises a first menory

1 April 2005 -122 mpdl e,d44d) (and: a second nenory nodul e (222), said first
menory nodul e bei ng nounted on sai d base board and said second nenory

podute peing m)ugg Herftsp il 1d 5%22?& sur aces O?mﬁ?'ﬂeﬂgf’?ré’hﬁgﬁg%ggl ar

flip chip-nounted on front 5 and espective oard

of at lpast ¢one @h;sakduhibd! JEMEHERLEL (20 Badysald-seco0d o

memory board (21, 22, 63, 65) and insulative sealing resin
arranged to seal bonding porticns of said memory chips,
sald memory module being mounted on a first surface of said
base board; and

10 an IC chip (13, 14, 60) for controlling an operagion
of .said plurality of memory chips, said IC chip being
mounted on a second surface of said base board, and whereiﬁ
salid base board, said memory module, and said IC chip ;re
housed in a package (30, 31).

15 2. The card-type recording medium of claim 1,' further
comprising: a plurality of memory modules (221, 222, 270)
each having a respective memory board, said memory chips
being flip chip-mounted cn said respective memory board of
said memory moduleé, said insulative sealing resin being

20 arranged toc seal bonding portions of said memory chips.

3. A method of manufacturing the card-type recording
medium of claim 2, comprising:
flip chip-mounting memory chips (15) on both front and

back surfaces of a first memory board (21)};




menory nodule .. (222), insulative sealing resin being arranged to sea
bondi ng portions of said nenory chips; and wherein one conductor (11, 53,
71, 71A, 68, 62, 10 66, 67a) electrically connects an el ectrode of said
base board, an electrode of a nenory board of said first nenpﬁéﬁlﬂﬁﬁyle,
and an el ectrode of a nmenory board of %Eid second nenory nodu In"a
direction orthogonal to a nenory board'<fbunting face of said base board.
15 8. The card-type recording nmediumof claim7, wherein said one
conductor is a conductive wire (11). 9. The card-type recordi ng nmedi um of

claim7, wherein gesaii dqon@oﬁ@m?*cb@rrtii%n% condupbi vty Chips Hh dhe
card-type recording nediumof claim?7, wherein 20 said one conductor is a

conducti ve iR 56 fidhnd 8 iR @D wil S Wil | MRS v heed 1 {8f) reddn; The
card-type recording nmediumof claim?7, wherein said one conductor is a

rectangul ar par aldglepiped —EhSH: HINI GG nent »g80) 1isncl udi ng d
electrically 1 Aﬁﬂﬁfﬁzé%S%-lzg %ﬁﬁ%?coﬁnec ed eﬁgctrédeg (80a, 80%§c%% top

and bottom fﬁ@& h d thereof. 12. The card-type recordi ng nmedi um
of cIaim?,m e?@??%éﬁﬁduﬁgﬁnry nodul e (221, 222) conprises a first nmenory

conduct’ ve- ol eot e B 1B BoBRTesS, IPousher My nSPZEY S B e
first second memory board with the insulative sealing resin;
laying the first memory board on the first éurface cf
said base board;
laying the second memory board on the first memory
10 Board; and ’
electrically connecting an electrode of the base board
and electrodes of the first memory board and the second
memory board using one conductor éll, 53, fl, 71R, 68, 62,
66, 67a) so as to electrically connect the electrodes in a
15 direction orthogonal to a memory beocard mounting face of
said base board.
4. The method of c¢laim 3, wherein the conductor is a
conductive wire (11).
5. The method of claim 3, wherein the conductor is a
20 conductive ball (71).
6. The card-type recording medium of claim 1, wherein at
least one of said memory chips is flip chip-mounted on said
first surface of said base board.

7. The card-type recording medium of c¢laim 1, wherein

25  said memory module (221, 222) comprises a first memory




menory nodul e, an upper portion of said conductive electrode ball (71A)
being electrically connected to an 10 el ectrode of a respective nenory
board (22) of said second nenory nodule, and a | ower portion of said
conductive electrode ball (71A) being electrically connecte #e

el ectrode of said base board (10). 13. E?e card-type recordlng dlum(ﬁ
claim1, wherein 15 said nenory nnduré 221, 222, 270) includes three

adj acent nenory boards (21, 22, 70), and one conduct or (11, 53, 71, 71A
68, 62, 66, 67a) electrically connects el ectrodes of said three nenory

boards to eagjyuatdher221) aagdir %Ctééﬁbncprzﬁ&ﬁgﬁj?ahohglé Ny, Cdd Py mpyupLing
face of said nenory 20 board. 14. The card-type recordi ng nedi um of claim

1, wherein p@aidtyTen® &Mléh'b‘é%n%{ en@hh 888CGSY BHEYT ieRld Yo¥hil TeRPesliqto a
| ongi tudi nal centerline of said nenory board. 15. The card-type recorélng

medi um of  claidgrk fﬂ@ﬁb@g” mo%ﬁlleé‘cﬂe%gsarhc%r‘ifé’@t o%”%é’f‘&k fsi‘frsftacﬁeﬂ£r§a' d

menory board 1 Apri 200 124 has at [east one of sald nenory chips

mount ed t he étg %t? gétPQQﬁg %% 6éf%nﬁﬂkpsoﬂnfpéﬁg on

each of sai front a sai"d oppose eacC

clhr, ¥ S b I TG e g
said front %?1% bé%k §él{t§a(ﬁrosrt Sﬁt %meﬁgdgggrd(fé)l)as and said second
memory module . (222), insulative sealing resin being
arranged to seal bonding portions of said memory chips; and
wherein one conductor (11, 53, 71, 71A, 68, 62,
10 66, 67a) electrically connects an electrode og said base
board, an electrode of a nemory board of said first memory
module; and an electrode of a memory board of said second
memory module in a direction orthogonal to a meﬁory board
mounting face of said base board.
15 8. The card-type recording medium of claim 7, wherein
salid one conductor is a conductive wire (115.
g. The card-type recording medium of claim 7, wherein
said one conductor is a conductive ball (71).
10. The card-type recording medium of claim 7, wherein
20 said one conductor 1is a conductive pin (67a) inside an
insulative resin sheet (67).
11. The card-type recording medium of claim 7, wherein

said one conductor is a rectangular parallelepiped

electronic component (80} including electrically-




oppose each other via said nenory board shaped are generally identical to
each other. 10 17. The card-type recording nmediumof claiml, wherein said
menory board is a filmboard (63, 65). 18. The card-type recordi ng nmedi um
of claim..1, wherein said nenory board and said base board.pggﬁféédge one
film board (81). 15 19. A nethod of nq gfacturing the card-typé recordi ng
medi um of claim1, conprising: flip cﬁig-hnunting menory chi ps (15) on both
front and back surfaces of said nmenory board (21, 22, 63, 65); sealing
bondi ng portions of the nmenory chips on the 20 nenory board with the

insul ative seddR@r@sittd bakchaodee NMespay bwesd @h t hepdbaaadboss ttomnd
electrically connecting an el ectrode of the base board and an el ectrode of

the menory Boald Wit RQ0e SNy s (11, 53, 71, 71A, 68, 62, 66, 67a) so
as to electrically 1 April 2005 -125 connect the electrodes in direction

or thogonal 4o 2 HHDI ¥ 408)He ML NG A @0ReR v O DasEbi0ANY. A0 r T

nmet hod of claim 19, wherein the conductor is a conductive wire (11). 5 21.

Toe LS, 3hic Sy Slg, e ongie) orcbipesseendcciverakind ).
s rect5angulm%rdu61%d (%9['3 %fndsaai %m%emory module (222);
said one conductor is a conductive electrode ball
{714A) passing through thfough—holes (21a) of the £first
memory module, an upper portion of said conductive
electrode ball (71A) being electrically connected to an
10 electrode of a res;;ective memory board (22) of said second
memory module, and a lower portion of said conductive
electrode ball {71A) .being el.ectrically connected to an
electrode o-f said baée board (10).
13. The card-type recording medium of claim 1, wherein
15 said memory module (221, 222, 270) includes three adjacent
memory boards .(21, 22, 70}, and one conductor (11, 353, 71,
71A, 68, 62, 66, 67a) electrically connects electrodes of
said three memory boards to each other in a direction
orthogonal to a memory chip mounting face of said memory
20 board.
14. The card-type recording medium of claim 1, wherein
sald memory chips are arranged symmetrically with respect
to a longitudinal centerline of said memory board.

15. The card-type recording medium of c¢laim 1, wherein

25 each of said front and back surface of said memory board



chips is rectangular, said rectangular nmenory chips being 10 arranged such
that a long side of each of said rectangular nenory chips is approxi mately
parallel to at | east one short side (21z). of said rectangul ar nmenory
board, and an electrode to be connected to an el ectrode (10ng§hI%@6§
baseboard is | ocated al ong said at Ieaié one short side of nenory
board. 23. The card-type recordi ng nedi i of claim?22, wherein said

el ectrode to be connected to said el ectrode of said base board is |ocated
anong said nmenory chips on a first surface of said nenory board so as to
be approxi ma{al yatr 29.Rataldiel 8 3t Hdrpi 98106 $RI tERIOE e DOSK d5o24.

The card-type recording nmediumof claim1, further conprising a reinforcing

portion (44dc ff)alr@g&b E%égbotéﬁ’s? (5@@;9(?95%9%@%& A8 ﬁéeeegﬁfeeacﬁa' d

menory boar sal ard Apr i 126 e card-type
recordlnglnggtggfg ff@h91§§d ngke%ﬂr%acgmé%qg§ Cilﬁéfg 8§EhaBg§8
reinforcing resin is equal | arger than a t I ckness each sai d

hi T di f cl 1, furth 5
Compr )i gt S5 GFAITY ‘Pa%dsélyfq“éfgﬁﬁaf“@% >1. ‘22, 270) each having 2

respecty ve merDn v hoatd, (SO TSR CUPSGLIA LhT B1GHP TRUNLRG- 80 ¢

respective renory and

said at least one of said memory chips mounted on each of
said front and back surface of said memory boafd so as to
oppose each other wvia said memory board shaped are
generally identical to each other.

10 17. The card-type recording medium of( claim 1, wherein

" said memory bocard is a film board (63, 65).

' 18. The card-type recording medium of claim .1, wherein.
said memory board and said base board coﬁstitute cne film
board (81).

15 19. A method of manufacturing the card-type recording
medium of claim 1, comprising:
flip chip-mounting memory chips (15) con both front and
back surfaces of said memory board (21, 22, 63, 65);
sealing bonding portions of the memory chips on the
20 memory board with the insulative sealing resin;
laying the memcry board on the base board; and
electrically connecting an electrode of the base board

and an electrode of the memory board with one conductor

{11, 53, 71, 71A, 6B, 62, 66, 67a) so as to electrically



10 a reinforcing portion (44i, 44]) made of insulative reinforcing resin
arranged between said nenory nodul es. 27. The..card-type recordi ng nmedi um
of claiml1, further <conprising a reinforcing portion (44c, 44t) nmade of
insul ative reinforcing resin arranged between an inner face AR ﬂf2¢ﬁ§d
package and said nenory board. 28. Theéggrd-type recordi ng medi Bm o1~ ¢l ai m

1, further conprising a reinforcing poftion (44a) nade of insulative

reinforcing resin arranged between an inner face of said package and said
base board. 20 29. The card-type recording nmediumof claim1, further

conpri sing @achwaek %eocgfé@ikc(dé@)iﬁhéi’fgcé‘ﬂgnabg%%%ntaq ﬂ@ii‘t:ﬁér%gy

const ant space between said nenory board and said base board. 30.

card-type rggandi ﬁgum%%ﬁ;]f%fce({lﬁﬁi&’%yﬁéj%"%%f conprising a protruding

el ectrode (11t) connecti an ectrode (10x) of said

base board ggd anel agtoode (41)c0fi5ahd MRmRLY. Hoatde s@lghpLOtruding,

el ectrode prot-ruding rom el t hef” of sai'd el ectrode of sai ase boar

said elect .sai d . Ly board. 5 31. A card-type recordi ng nedi um
conprising:Egggggéé%%ogFg%?%6¥ﬁ'Ianinated menory nodul es (221, 222, 270)

ool uding. et SRAAT) oFl 0 AL SRV ThL 20, RN o BPRRo s 22
conductive ball (71).
22. vThe card-type recording medium of c¢laim 1, wherein
sald memory board is rectangular and each of said memory
chips 1s rectangular, said rectangular memory chips being
10 arranged such that a long side of each of said rectangular
memory chips ié approximately parallel to at least one
Short side {(21z) of said rectangular memory board, and an
electrode to berconnected te an electrode (10x) of said
base board is located along said at least one short side of
15 said memory board.
23. The card-type recording medium of claim 22, wherein
sald electrode to be connected to said electrode of said
base board is located among said memory chips on a first
surface of said memory board so as to be approximately
20 parallel to said short side of said memory board.
24. The card-type recording medium of claim 1, further
comprising a reinforcing portion (44d, 44e) made of
insulative reinforcing resin arranged between said memory

board and said base board.



10 surface of said base board, said nenory chips being nounted on said
menory boards such that a longitudinal axis of a first one of said nenory
chi ps mounted on a first one of said nenory boards is orthogonal to a
| ongi tudi nal axis of a second one of said nenory chips rmuntpﬂ ﬂ{?@(ﬁecond
one 15 of said nenory boards; an IC ch%g (13, 14, 60) for contPo 1 ng an

C

operation of said nenory chips, said'ﬂ hi p bei ng nounted on a second

surface of said base board, and wherein said base board, said nenory
nodul es, and said IC chip are housed in 20 a package (30, 31) 32. A

card-type regordirig TRAULIP LA & Wi ng andaEnPear ¢161Q) 24, aniaded, nenory
nmodul es (221, 222, 270) including nenory chips (15) flip chip-nounted on

menory boarﬁﬁi%%égs;i g?%nrzp)in§§iQtfFQDE¥iﬂggyhgﬁgb%%%&nﬁ?&ﬁ“é&héﬂ‘Eb

first 1 Apri surface of sald base boar a thickness of a first

one Of Sal deTRRLL, OS5, IDURLSH QL D, AR SIS NP splnd iy GRADT Y

boards being | ar t han a 't hi ckness of a second one of sai'd nmenory chips

nount ed on | o - Si n i , ry..hoar ds; 1 C ¢hi 4,
60) for con?rGOI Y\ﬁhge a%gro%e?%%oflﬁaé%rdglaﬁ%%rgg cﬁ?psﬁaﬁslg} dEprfclgllj%neb%i ng
nmounted on a__second surface of said base board, and wherein said base

boar d, saidcﬁgﬁﬁﬁ§lﬁ§dules, and said I C-chip are housed in _
a plurality of memory modules (221, 222, 270) each

having a respective memory board, said memcry chips being
flip chip-mounted on said respective memory board of said
memory modules; and

10 ’ a reinforcing portion (44i, 443j) made of insulative
reinforcing resin arranged between said memory medules.

27. -The.fcard—type recording medium of claim 1, further
coﬁprising a reinforcing portion (44c, 44t) made of
insulative reinforcing resin arranged between an inner face

15 of said package and said memory board.

28. The card-type recording medium of c¢laim 1, further
comprising a reinforcing portion (44a) made of insulative
reinforcing resin arranged between an inner face of said
package and sald base board.

20 29. The card-type recording medium of claim 1, further
comprising a junction porticn (llp) shaped and arranged to
maintain a constant space between said memory bcard and
said base board.

30. The card-type recording medium of claim 1, further

25 comprising a protruding electrode (l11t) connecting an



10 a package (30, 31).
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electrode (10x) of said base board and an electrode (41) of
said memory board, said protruding electrode protruding
from either of said electrode of said base board and said
electrode of said memory board.
31. A card-type recording medium comprising:

a base board (10);

laminated memory modules (221, 222, 270) including
memory chips (15) flip chip-mounted on memory boards (21,
22, 70), said memory modules being méunted on a first
surface of said base board, said memory chips being mocunted
on sald memory boards such that a longitudinal axis of a
first one of said memory chips mounted on a first one of
said memory boards is orthogonal to a longitudinal axis of
a second one of said memory chips mounted ¢n a second one
of said memory boards;

an IC chip (13, 14, 60) for controiling an operation
cf said memory chips, said IC chip being mounted on a
second surface of said base board, and wherein said base
beoard, said membry modules, and said IC chip are housed in
a package (30, 31).
32, A card-type recording medium comprising:

a base board (10);

laminated memory modules (221, 222, 270) including
memory chips (15) flip chip-mounted on memory boards (21,

22, 70), said memory modules being mounted on a first



10
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surface of said base board, a thickness of a first one of
said memory chips mounted on an upper-side cne of said
memory boards being larger than a thickness c¢f a second one
of said memory chips mounted on a lower-side one of said
memory boards;

an IC chip (13, 14, 60) for controlling an operation
of said meméry chips, said IC chip being mounted on a
second surface of said base board, and wherein said base
board, said memory modules, and said IC chip are housed in

-

a package (30, 31).



