1 DESCRI PTI ON CARD- TYPE RECORDI NG MEDI UM AND METHOD FOR MANUFACTURI NG SAME

5 Techni cal

Field | ~dW~I ~N90- ~dY *000002* The present inven ' tes to
a card-type recording nediumhaving a nmenory chip nount GMM\“MEM‘W one

surface of
t he nenory

the base board and an I C chip for 10 controll
chip nmounted on the other surface thereof. Backgr8§H¥" Art

;bnyentionally, as one exanple of this kind of 15 card-type recording
fredi uns, there has been known a small- size nmenory card having a

sem conduct

or menory chip such as 5é§gﬁﬁpﬁﬂﬂﬁy. Such smal | -size nenory

card is excellent in portability, so that the card is likely to be in
heavy usage in portable devices and is expected to record still 20
pi ctures, dynam c i mMagaRD-aYFETURECORRENENGEED DY weND t METHSAI t abl e
devi ces. Consequently, the small-size nenory card has been required to

nMenory capar MANUBAGIURINGt B&MEnel | - size menory card general Iy
has a standardi zed package size and thickness, which nake

have | ar ger

difficglt t

10

15

20

25

o"achi ove substanti al i nerease of the memory - (NN

Technical Field *G00002*
The present invention relates to a card-type
recording medium having a memory chip mounted at least on
one surface of the Dbase board and an IC chip for
controlling operation of the memory chip mounted on the

other surface thereof.

Background Art

Conventionally, as one example of this kind of
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 that the card is likely to be in heavy
usage in portable devices and is expected to record still
pictures, dynamic images, and music exchanged between the
portable devices. Consequently, the small-size memory 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
difficult to achieve substantial increase of the memory

capacity only by mounting a memory chip on a board for

I on of



capacity only by mounting a menory chip on a board for -2 nmounting an IC
chip that controls the menory chip inside the small-size menory card. In
achi eving substantial increase of the nmenory capacity, the small-size
menory card has also been required to hieve a certain |level of 5
rigidity and shock resistance as it is_ﬁﬁéerted and extracted to/fromthe
portablg devi ces. Accordingly, it is an object of the present invention,

in solving the above-stated issue, to provide a card-type recordi ng nedi um
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extracted to/from the portable devices.
Accordingly, it is an object of the present
invention, in solving the above-stated issue, to provide a
card-type recording medium which is capable of increasing
10 memory capacity and excellent in rigidity and shock
resistance, and to provide a method for manufacturing the

same.

Disclosure Of Invention
15 In order to accomplish 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 memory chips are mounted on a memory board 1is
mounted on one surface of a base board; and an IC chip for
controlling operation of the plurality of memory chips 1is
mounted on an other surface of the base board, with all

housed in a package.



-3 According to a second aspect of the present invention, there is

provi ded the card-type recording nmedium as defined in the first aspect,
wherein the nmenory nodules are so constituted that the nmenory chips are
mounted on 5 both front and back surfaces of the nmenory boards. According
to a third aspect of the present inventgen, there is provided the
card-type recording nedium as defined in the first or second aspect,
wherein the nenory nodul es are conposed of a plurality of nenory 10

nodul es, and the menory chip is nounted on the nenory board of each nenory
nmodul e. Accordi ng to Actoeudifgaspecta ofsddundor eserict | nfenthen, ptrhegeeti s
provi ded the card-type recording nmedium as defined in any one of the first

t hrough thi idvaspeehs, tAdrahes ephot h@etietheycahd pt vise nbetd eding mbéiame
surface of the base board. According to a fifth aspect of the present

invention, hbBederiselrowi ded the seargbgamqs natfdimoriediemdr asmdatieed in
any one of the first through fourth aspects, 20 wherein an el ectrode of the

menory boar drang@nceheet feged ehattherhasachoard @fipel aetr imaldted osnect ed
with a conductor that electrically connects those electrodes in a
directison opbhagershtt and BERARI ¥ubeardsneenthadménseyobokbgs.base board. -4

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 a fourth aspect of the present
invention, there is provided the card-type recording medium
as defined in any one of the first through 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.



According to a sixth aspect of the present invention, there is provided
the card-type recording nmedium as defined in the third aspect, wherein

el ectrodes of the respective nenory boards are electrically connected with
5 one another via a conductor that electiically connects the electrodes of
the nmutual ly adjacent nenory boards ina direction orthogonal to a nenory
chip nounting face of the nenory board. According to a seventh aspect of

the present 10 invention, there is provided the card-type recordi ng nmedi um
as defined in the fifth or.sixth_ aspect

. er ej n or..J
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menory nodul e being nounted on the first nenpory 20 dul e, while the npenory
chi p bei ng FBBREEE BH Fﬁﬁmﬁéhﬁ?9ar%6aﬁﬁeofeﬁ%ﬁﬁrh% Y OGRS TE WATE

el ectrode of the base board, an e]l ectrode of the ”Eq%#f board of tﬂg first
menor yonoduPBe aRALRAT Blacer SARCTHe S B LY EORROhY efror y

nodul e 25 are electrically connected with one conductive wire, -5
electrodes of the mutually adjacent memory boards 1in a

direction orthogonal to a memory chip mounting face of the
memory board.

-According to a seventh aspect of the present

10 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

15 recording medium as defined in 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

20 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 board of the second memory module

25 are electrically connected with one conductive wire.



According to a ninth aspect of the present invention, there is provided
the card-type recording nmedium as defined in the fifth or sixth aspect,
wherein the conductor is a conductive ball. 5 According to a 10th aspect
of the present 10 invention, there is provided the card-type recording
medi um 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
recordi ng nmedium as defined in the flfth or sixth aspect, wherein the
conductor is a rectanbtfagdpagal Fel epi pednklectfBRAFE %Enp%%%nthﬁsﬁﬂFch

el ectrodes on top and bottom faces of 15 each end are electrically
connect ed t dNE8E l@?htherﬁcéérﬁrﬁﬁl@%datﬁ?tﬁaéngEPeo¥e?%€db3%s@ﬁglum
invention, there is provided the card-type recording nedium as defined in
any one of BRe 4¢¥redhrigughhelt hi&Epects, Sive eiafRasd nehBryeBdar 8Ras
the plurality of menory chips 20 di sposed symetrically to a center of a
| engt hwi se cdndectponief at hendumbiyebbatd: According to a 13th aspect of
the present invention, there is provided the card-type recording nedi um
as defibned in any oneRgtorHenti r 0 t lr ougth 2tdspepectesl 2Bhehepseseat
| east one nenory chip is nmounted on each of both
invention, there is provided the card-type recording 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 1llth 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 rectangular parallelepiped electronic
component 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
invention, there is provided the card-type recording medium
as defined in any one of the first through 1l1lth 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 recording medium

as defined in any one of the first through 12th aspects,

25 wherein at least one memory chip i1s mounted on each of both



-6 surfaces of the nenory board, and the nenory chips nounted on both
surfaces of the nenory board are nounted to be |located at a sane position.
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
13th aspects, wherein a nenory chip is nounted on the other surface of

the base board. According to a 15th aspect of the present 10 invention,
there is provided the card-type recordi ng nedium as defined in any one of

the first th h 13t ts, ' F.LSI chi d.a b b LS
chip ar o moURELACSBn0 P nerReRERy BodPa b . (s OB, ALHS? TRG F o a

16t h aspect of the present 15 jnvention, there is provided th ard-type
recordi ng nBdi L}ﬂﬂt%asSHE 2R8% OF oHaf mméﬁli%?ré’neb%"flr‘ih@rﬁ rlg?u?ﬂ?gugr?? C111%?h
aspects, wherein the menory board is a filmboard. According to a 17th
aspect of thecpFededt 2 ATBALPORIELARre is provided the card-type recording
medi um 20 as defined_in any one of the first through 15th aspects, erein
the memory board and PRECBALRIboLPd Eonstdttut @SHFET £i3'm boaf d. PAREBFHI ng

to an 18th aspect of the present invention, there is Provided a ngthod for
manuf aét uri A§VeREion, there is provided the card-type ecording 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 memory board or the base board.
According to a 16th aspect of the present
15 invention, there is provided thé card-type recording medium
as defined in Claim any one of the first through 15th
aspects, wherein the memory board 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



5 card-type recording nmediumas defined in any one of the first through
15t h aspects, conprising: laying the nmenory board on top of the one surface
of the base board; and electrically connecting an el ectrode of the base
board and an el ectrode of the nenory board with a conductor that
electrically 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 manufacturing the
card-type recording nmediumas defined in the third or sixth aspect,
conpri si ng: CRAGT AYPE h& €& SiBFo e HBAR d asn 40P st t hB Y  3B8es@if aekee of
the base board; laying the other nmenory board on the one nenory board,;
el ectrical | §1€8AnEREPRGh aho Bl e2$POEES of CPRL bA5RI: board and el ect rodes of
the plurality of nenory boards with 20 a conductor that electrically
connects the el ectrodésyYingatheiregervnoorrdogontdrtof athenpry penfece
nmounting face of the base board. According to a 20th aspect of the present
i nvention, Pletkeibapeobperd;taednet hod for manufacturing -8
5 electrically connecting an electrode of the base

board and an electrode of the memory board with a conductor

that electrically connect the electrodes in a direction

orthogonal to a memory board mounting face of the base

board.

10 According to a 19th aspect of the present
invention, there is provided a method for manufacturing the
card-type recording medium as defined in the third or sixth
aspect, comprising:

laying the one memory board on top of the one
15 surface of the base board;
laying the other memory board on the one memory
board;
electrically connecting an electrode of the base
board and electrodes of the plurality of memory boards with

20 a conductor that electrically connects the electrodes in a
direction orthogonal to a memory board mounting face of the
base board.

According to a 20th aspect of the present

invention, there is provided the method for manufacturing



the card-type recording nediumas defined in the 18th or 19th aspect,
wherein the conductor is a conductive wire. According to a 21st aspect of
the present invention, there is provided the nmethod for manufacturing 5
the card-type recording nmediumas defined in the 19th aspect, wherein an
el ectrode of the base board and el ectrddes of the plurality of menory
boards are electrically connected with one conductive wire. According to a

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

t he card-type recording,medium efined ip_th th or
19t h aspecthﬁhéﬁégﬁ%yﬁs(%%ﬁﬂﬁéiﬂgi@é@ﬁ%%nﬂﬁc?ﬁ#g I%nASESrE8 t" a
23rd aspect _of the present inpvention, there is provided the card-type
recordi ng me8ElNRSRSChs WRBTRAER TR t FRNITFERr akPe t CORPAT BTV t P Srenor y
nodul es are provided with a first nenDrX nodul e and a second nenor
nmodul e, the conduct orAFSOBRIEBAUEP| vE b§IPtthé§Fﬁ§§ée§ﬁftﬁﬂHﬁghpﬁef%?Bugh
hol e for functioning as_an electrode of 20 the nenpry board of the first
menory nodulBYEBRECAN GPFEE pot tRERV bied hehe oRGECdy £ Pal PaREL2FERF+1Cal | y
connected to an electrode of the nenory board of the second nenor
modul ed whi EBeancaxinlYRRor tiesiP T tcheMEBAHUCt 2% IREINGE 18 oChFi C}QPW

connected to an el ectrode of the base board of 25 the base board nodul e.
-9 aspect, wherein an electrode of the base board and

electrodes of the plurality of memory Dboards are
electrically connected with one conductive wire.
According to a 22nd aspect of the present
10 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
invention, there is provided the card-type recording medium
15 as defined in the fifth aspect, wherein
the memory modules are provided with a first
memory module and a second memory module,
the conductor 1s a conductive ball that passes
through a through hole for functioning as an electrode of
20 the memory board of the first memory module, and an upper
portion of the conductive ball is electrically connected to
an electrode 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

25 the base board module.



According to a 24th aspect of the present invention, there is provided the
card-type recording nedium as defined in any one of the first through 17th
aspects, wherein 5 the menmory board being rectangular and the nmermory chip
being rectangular, a long side of the rectangular nenory chip is disposed
approximately parallel to at |east oné short side of the rectangul ar
menory board, and along the short side there is disposed an el ectrode of
the nenory 10 board to ‘be connected to an el ectrode of the base board.

According to a 25th ect .of the prese in .an, ere s i.ded the
c?r d-lt_ype r]?cor di ng ﬁ QRS de?i ndd ?%\t?heggﬁ%ﬁeasﬁtefgt ,t%&erﬁe{fér)\yétrﬂg
plurality of nenpry chips are provided one urfac ; -

bf)ar dl, “and ?%V?rh%l%l‘ve g%lfeac]es cﬁr?‘ﬁe&efb%@ﬁm %/r%_o%a\fsp arﬁe oa%)ln% %é;@lrmﬁy
plurality of menor hi.ps, the electrqode to be nnect e the e trode
of the baseasbéﬁﬁaXF &%sﬁﬂ?édoﬁﬁppgxi e%ﬁriﬁrgﬁFngboqfﬁgls%é??éggﬂe of
the nmenory board, According to a 26th aspect of the present invention,

there is pro¥®ERY¥ t he card-type recording nedium as defined in any one of

the first through 17th, 24th, and 25th aspects, wherein_ the nenory nodul e
i s composed of a pl urBetHeBPresP rke %u?%%t?%g% af JFiPhatey, ™ %%r%

| engt hwi se direction ,
chip being rectangular, a long side of the rectangular

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 electrode 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 provided on one

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

20 According to a 26th aspect of the present
invention, there 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 of the nmenory chip disposed on the nenory board of one nenory nodul e
out of the plurality of nenory nodul es crosses a | engthw se direction of
the nenory chip disposed on the nenory board of an other menory nodul e out
of the 5 plurality of nenory nodul es. According to a 27th aspect of the
present invention, there is provided the card-type recording medi um as
defined in any one of the first through 17th, 24th, 25th, and 26th
aspects, wherein the nenory nodule is conposed of a plurality of nmenory

nodul es to be l.am nated, and .a thickness of t Iy chj i Spos on

t he nenory Bgar E%fmSﬂOEEpé&Féidgls%%ﬁ%éy‘ﬂ%dgﬁg gﬁgggﬁlt égﬁﬁufgfiggeof
menory nodules is larger than a thickness of .t.he nenory chip disposed on

the 15 nenopﬁmBEerm%?ggelo%%?-é?%eT%EhDP uﬁ@&&ﬁgyoﬁgoo%epﬂag pPSBH Fty of
menory nodul es. Accordin 0.a 28t.h aspect of the present . invention, .there

;s providechHQSEErB-ﬁfﬁgtﬁggﬁﬁmthﬁdiﬁQQnoéﬁFQﬁﬁ A Y nChHy §ﬁ§p8ﬁé9he
irst through 17th, and 24th 0 through 27th aspects, erein a r

nodul e conpgge& W?ﬂP%WLP%?ngogfa S* chFP rﬁoﬂﬁpﬁgeoﬁ“{ eoﬁggﬁFi

board i s nounted.on an _ ot her surfaie of the base board. According to a

29t h aspect PéPrehetyr efefpmory modules.

According to a 27th aspect of 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 is 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-side
memory module out of the plurality of memory modules 1is
larger than a thickness of the memory chip disposed on the

15 memory board of a lower-side memory module out of the
plurality of memory modules.

According to a 28th 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

20 through 27th aspects, wherein

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

According to a 29th aspect of the present

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



25 invention, there is provided the card-type recording nedium-11 as
defined in any one of the first through 17th, and 24th through 28th
aspects, further conprising a reinforcing portion nmade of insulative
reinforcing resin disposed between the nmenory board and the 5 base board.
According to a 30th aspect of the preseﬁﬂ‘ 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 rmade of, insul ative reinforcing resin di sposed ween_t he nory
boards of tR& BRAGFREFt yPorrTYeRits O%Dgﬁﬁeg?rﬂgc PH@htggéjéls?n%s%gg? of
the present _invention, there is provided the card-type recordi ng nmedium 15
as defined Fhrathoﬁéthaﬁﬁ%cFFrs UFRPBEgROAPERSIBAA 24t h  through 30th
aspects, further conprising a reinforcing portion nmade of insulative
reinforcing resin di sposedfiBERNEEH an RO ac&26€ t hefpackR§elahdvehe
menory board. According to a 32nd aspect of the present 20 invention,
there is prb&¢iBEarehaIcErainypéspeseddPAEWARHI Ghe BSMEEY| RedtAnaBAytBRe of
the first through 17th, and 24th through 31st aspects, further conprising

a rei nPor ci hgsepbeeirdn made of insulative reinforcing resin di sposed

between an inner face of the package and the base board.
According to a 30th 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 29th aspects, further comprising a reinforcing
10 portion made of insulative reinforcing resin disposed
between the memory boards of the plurality of mnemory
modules.
According to a 31lst aspect of the present
invention, there is provided the card-type recording 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 disposed
between an inner face of the package and the memory board.
According to 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 reinforcing resin disposed

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



-12 According to a 33rd aspect of the present invention, there is provided
the card-type recording nmedium as defined in any one of the 29th through
31st aspects, wherein a thickness of the insulative reinforcing resinis

5 equal to or larger than a thickness of the nenory chip. According to a
34th aspect of the present invention, tfere is provided the card-type
recordi ng medium as defined in the 13th aspect, wherein at | east one
menory chip is mounted on each of both surfaces of the nmenory 10 board,
and the nenory chips nmounted on both surfaces of the nenory board are

| ocated at a general | 4c8aR@1p@si £Pondand3tehage®egenerd | yEi@lenPT 888 o
each other. According to a 35th aspect of the present invention, there is
provi ded thénEapr8ieppetReter 4 npratddam the eardetyRedr eROEAYRENBEBE W he
first through 17th, and 24th through 34th aspects, further conprising a
junction podfi slefingd kidepihy @%n@faﬁthesp%tg@ b&hweraht e stendFyesbard and
the base board. According to a 36th aspect of the present 20 invention,
there is probedednt be thachnepse ofeddvali s Weali iR ZRLRIEIFHIERT | Aedhy bhe of
the first through 17th, and 24th through 35th aspects, further conprising
a prot budi ngquelletor odeléavgerohhast anghankeeest pbdehef menerpasbiboard and
an el ectrode of the nenory board, provided in either one of 25 the both

el ectrodes. 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
10 board, and the memory chips mounted 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
invention, there is provided the card-type recording medium
15 as defined in any one of the first through 17th, and 24th
through 34th aspects, further comprising a junction portion
for keeping a constant space between the memory board and
the base board.
According to a 36th 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 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 one of

25 the both electrodes.



-13 Brief Description O Drawi ngs These and ot her aspects and features of
the present invention will. becone clear fromthe followng 5 description
taken in conjunction with the preferred enbodi nents thereof with reference
to the acconpanying drawings, in which: Fig. 1 is a schematic perspective
view showing a small-size nmenory card-w3th a case renoved according to one
10 enbodi nent of the present invention, in which sone conductors are

del eted for easier understanding of electrodes and the like; Fig. 2 is a
side view showi ng the small-size nenory card of Fig. 1; 15 Fig. 3 is a
partial cross sectional side view showing the small-size nenory card of
Fig. 1 in a conpleted state, in which connection portions between nenory
chips and BrbeirbeacrietionsOf Brseing® shown by cross section for easier
under standing; 20 Figs. 4A, 4B, and 4C are, respectively, partial cross
sectional expl anat or yTheees amdwiaidier ocsdses sof anganffastyePngoa bike
board nodule, a first nmenory nodule, and a second nmenory nodule, in a

met hod for peaséatt uimventidre sudll - bezemeaenwigacarftayf Ehg follaWimygs.
SA, 5B, SC, and SD are, respectively,

5 description taken in conjunction with the preferred
embodiments 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
10 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 1s a partial cross sectional side view
showing the small-size memory card of Fig. 1 in a completed
state, in which connection portions between memory chips

and a board as well as a case are shown by cross section
for easier understanding:

20 Figs. 4A, 4B, and 4C are, respectively, partial
cross sectional explanatory views showing processes of
manufacturing a base board module, a first memory module,
and a second memory module, in a method for manufacturing

the small-size memory card of Fig. 1;



partial cross sectional explanatory views show ng processes of applying
sol der paste to the base board nodule, the first nenory nodule, and the
second nmenory nodule, as well s as a partial cross sectional explanatory
view showi ng a process of tenporarily fixing the first nenory nodul e and

t he second nmenory nodul e, in the nethodl##er manufacturing the small-size
menory card of Fig. 1; Figs. 6A, 6B, and 6C are, respectively, partial 10
cross sectional explanatory views showing a process of tenporarily fixing
the tenporarily-fixed first nenory nodule and second nenory nodule to the
base board nodul e, a FpgscesSRof SHdi wiCduaking cdébnesténg ed¢seeecbdeslnf t he
nodul es with conductive wires, and a process of connecting is el ectrodes of
t he nodul espakthald conssnseasicoatuetpliEnaiory wsewnosiewimxappbecsseshe
conductor, in the nethod for manufacturing the small-size nenory card of
Fig. 1; Figof7 dmplayipart sallderogmssert tondtheasi dese ewashowody l®,smahe- si ze
menory card in a conpleted state 20 according to a second enbodi nent of

t he present fipgenhenory modhileh eadnedl arequord inemso hetmweinl eenas ywehil ps
and a board as well as a case are shown by cross section for easier

under ssandi ag; & gartBAl &Bosnds8€-avealr espacinatelry, phewi ahowliSicr ass

sectional explanatory views show ng a process of -is printing and feeding
sol der past prbeckbe dfaseeraafakimaduf £xing 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
10 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 connecting
15 electrodes of the modules with a continuous conductive wire
as another example of the conductor, in the method for
manufacturing the small-size memory card of Fig. 1;
Fig. 7 1s 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 which connection portions between memory chips and a
board as well as a case are shown by cross section for
easier understanding;
Figs. 8A, 8B, and 8C are, respectively, partial

25 cross sectional explanatory views showing a process of



a process of feeding a conductive ball one by one onto each sol der paste
el ectrode of the base board nodule, and a process of applying solder paste
to the first menory 5 nodule, in a nethod for manufacturing the snall-size
menory card of Fig. 7; Figs. 9A and 9B are partial cross sectional

expl anatory views showi ng a process of #hunting the first nenory nodul e on
t he 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 solder paste to the second nmenory nodule, in the method for
manuf act ur i pginhengmahd- eedimense ydearpaste Fig. tire Fage. baandanad4d® are,
respectively, partial 15 cross sectional explanatory views show ng a
process of afpedcagsaotofidedinyeabadhdentivg bakl opre kwctneobdee pashe

el ectrode of the first nenory nodule that is on the base board nodule, a
process of solderngddie setentrogavrgf mbeulleamn bherfli rsedwkepr yantodal e
with the conductive balls 20 that are on the respective sol der paste

el ectrodes ptothes fofstamewing noxhildsr | pasie nevhodhtor faasGf aBeweryg t he
smal | -size nmenory card of Fig. 7; Fig. 11 is a partial cross sectional side
view sShow ngdalepualih- ai methedofyrcaedufiecbuding tbheashalidsi2s mabodinent
of the present invention; -16 Fig. 12 is a partial cross sectional side

Vi ew card of Fig. 7;

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

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

Figs. 10A and 10B are, 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 memory 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;



showing a smal |l -size nenory card according to a fourth enbodi nent of the
present invention; Fig. 13 is a partial cross sectional side view 5
showing a smal |l -size nenory card according to a fifth enbodinment of the
present invention; Fig. 14 is a partial cross sectional side view show ng
a smal | -size nenory card according to alérxth enbodiment of the present
invention; 10 Fig. 15 is a partial cross sectional side view showi ng a
smal | - si ze menory card according to a seventh enbodi nent of the present
invention; Fig. 16 is_a partial cross sectional side view _show ng
smal | - si ze nmenory carfl@ccordiify 8oPartéidghtFross §ﬁﬁ§épﬁ@ﬁt:%W*%h%l%Wesent
invention; Fig. 17 is a partial cross sectional side view show ng
smal | - si ze FRAVERIcHr dSEEEraiAg tRLBORY ntRTdendaPRERRIOILQ hé pﬁ%%ﬁéﬁ‘{l
invention; Fig. 18 is a partial cross sectional side view 20 show ng a
smal | -si ze awBhodyment dobctloe dPhgsentalreprhiorhbodi ment of the present
invention; Fig. 19 is a partial cross sectional side view showi ng a
smal | -size menory carBigecdRdiiy o raridiadvendss enpstiinpatl ofldhevppesent
invention; -17 Fig. 20 is a partial cross sectional side view show ng a
smal | - §i ze sbowipgcar d sweddrdilme t meaotrwel €ahd according to a fifth
embodiment of the present invention;

Fig. 14 is 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 is 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;



enbodi nrent of the present invention; Fig. 21 is a partial cross sectional
side view 5 showing a snmall-size nenory card according to a thirteenth
enbodi ment of the present invention; Fig. 22 is a partial cross sectional
side view showing a small-size nenory card according to a fourteenth
enbodi nent of the present invention; 161F+g. 23 is an expl oded perspective
view showng a 15 20 snall-size nenory card that is a basic snmall-size
menory card for each enbodi nent of the present invention; Fig. 24 is a
partial cross sectional side view showing the small-size menory card of
Fig. 23; Fig. 25 is afhottém viewashpewitnglt erehal besiczenakemode cwtewof
Fig. 23; Fig. 26 is a schematic side view showng a snmall- size nenory card
accordi ng tshawingt eenshabibsilz eemenoir vt hear pr esemirdimgentd om; FvglflR is a
schematic side view showing a snmall- size nmenory card with a case renoved
accordi ng t embodsnateenf htkbabpdesent ofivémeiqmesent invention; Fig. 28 is a
schematic plane view show ng a conparative exanpl e having el ectrodes
di sposed al ong the 25rigng2di des af parntamir ychoss dsect8onal side view

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 is a basic small-size memory
card for each embodiment of the present invention;

Fig. 24 1is a partial cross sectional 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 1s a schematic plane view showing a

comparative example having electrodes disposed along the

25 long sides of a memory board;



Figs. 29A and 29B are views showi ng a conparative exanple in which the

| ongi tudi nal directions of nenory chips are disposed along the |ong sides
of a nmenory board, one of which is a schematic plane view show ng the
state in 5 which breakage is generated on the nenory chips, and the 10
other of which is a schematic side viewl$howing the state in which stress
concentrated onto a solder joint portion for joining an el ectrode of the
menory chip and the electrode of the nmenory board generates cracks; Fig.
30 is an explanatory view showing a bending test; Fig. 31 is an explanatory
vi ew showi ng a torsi oRig@st 29k gnd 3298 sare skhewat FROPI e VFWPIRBW TG t he
15 nmenory board of a nodified exanple of the sixteenth enbodinment; Fig. 33
i s a schemaekamplaneivi erishonthg thenghewdigabostigestionst hed nBemPTed
exanpl e of the sixteenth enbodinent; 20 Fig. 34 is a schematic side view
showi ng t hechipperrei déspesedy aboand tole d ogvtnldidasy @ regigmeny dooatdor di ng
to a seventeenth enbodi nent of the present invention; -19 Fig. 35is a
schemati ¢ sbde wEewh$hbwiagat hehematic plane view showing the state in

5 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;

10 Fig. 30 is an explanatory view showing a bending
test;

Fig. 31 is an explanatory view showing a torsion

test;
Fig. 32 is a schematic plane view showing the
15 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;

20 Fig. 34 1is a .schematic .side view showing the
upper-side memory board of a small-size memory card
according to a seventeenth embodiment of the present

invention;



smal | -size menory card with a case renoved according to the seventeenth
enbodi nent of the present invention; Fig. 36 is a schematic side view
showi ng |l ower- 5 side two-layer nenory boards of a small-size nenory card
with a case renoved according to an ei ghteenth enbodi mrent of the present
invention; Fig. 37 is a schematic side-iSew show ng the |ower-side

two-| ayer nenory boards of the snmall-size nmenory 10 card wth a case
renoved in the state of being nounted on the base board according to the
ei ghteent h enbodi nrent of the present invention; Fig. 38 is a schematic

si de vi ew show ng t heFigmal3d5 size aremswhenedid wiidea wiase sbovvad i the he
state 15 where a | owernost-|layer nenory board is further nounted on the

| ower - si de tmailayéreneamoyy boardswirbhing edasa tdmobad cachondtnactordheg to
t he ei ghteenth enbodi nent of the present invention; Fig. 39 is a schematic
si de vi ew sbewengeanshathbodfmentz eofietbhe yprasen thventtase; r enoved
according to a nineteenth enbodi nent of the present invention; Fig. 40 is

a schematic side viewrs§owseg id sarakthembzecmetdey vdamwd shdvieg chseerenoved
in the state of being applied an insulative reinforcing resin with use of

an -205appl kgaki andIQzzice atastly Nngobeda tofend i ehblerbodemenrinafy thed
present invention,
with a case removed according to an eighteenth embodiment
of the present invention;
Fig. 37 1is a schematic side view showing the
lower-side two-layer 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 1is 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



Fig. 41 is a schematic side view showing a small- size nenory card with a
case renoved according to the 5 twentieth enbodi nent of the present
invention; Fig. 42 is a schematic side view showing a small- size nmenory
card with a case renoved according to th twenti eth enbodi ment of the
present invention; Fig. 43 is a schemat'izﬁ'pl ane view showing a 10 nenory
board of a first nodified exanple of the twentieth enbodinent; Fig. 44 is
a partial cross sectional schematic side view showing the snall-size

menory card of_the first di fied _exanpl.e of the tweptieth embodiment; 15
Fig. 45 is %PB%}??%&O%rBgéggchFgﬁﬁﬁl?ghéﬁht?c%wgPééegbeﬁ#%ﬁﬁﬁBﬁbté‘gg

smal | -si ze emory card of a second nodified exanple of the twentieth
enbodi ment ; “RPPIABERS PRI} cross sectional schematic side view
showing a small-size nenory_ card of a third 20 nodified exanple of.1he
twentieth enbodi ment ; F¥¥ g.XJ47l‘T’saas‘E}%l‘?IP?%3rcc§Jo S T i%h%‘l’”é%h%n%f“—i”ci— si de
view showi ng a snmall-size nenory card of a fourth nodified exanple of the
twentieth efbdli MEROTY. 2¢affdy WiEh| & aCRELt | BEMRAY s A& gBhe%?i c
side view showing a snmall-size mepnory card of a fifth nodified exanple of
the twenti eEneBhbobh nempodfpent 40f | §he PEeTeRF tRERRCLRR4E | onal schematic

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 first
modified 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 of 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;



5 side view showing a small-size nenory card of a sixth nodified exanple
of the twentieth enbodinent; Fig. 50 is a partial cross sectional schematic
side view showing a snall-size nmenory card of a seventh nodified exanple
of the twentieth enbodinent; 10 Fig. 51 is a partial cross sectional
schematic side view showing a snall-sir2é-nenory card of an eighth
nodi fi ed exanple of the twentieth enbodinent; Fig. 52 is a partial cross
sectional schematic side view showing a small-size nenory card of a ninth
15 nodi fied exanple of the twentieth enmbodinent; Fig. 53 is a partial cross
sectional schematic Eige ¥¢Bewishawipagtdadnmettoss zeemsionyglcaschematleent h
nodi fi ed exanple of the twentieth enbodinent; Fig. 54 is a partial cross
sectional sshéemtiiew 26hsiwdagviawssledvi-isg zef nemaul| -cAnd wdnogy Ehfdhof an
el eventh nodified exanple of the twentieth enbodinent; Fig. 55 is a partial
cross sect i modi f sedesmanpl e so fletvé evwestiove tly emseddhentze nenory card of a
twelfth nodified exanple of the twentieth enbodinent; -22 Fig. 56 is a
partial cross sectionBlgscHénais ca siadehdlewcsbowi mpcd iomalll - sckenakhory
card of a thirteenth nodified exanple of the twentieth enbodinent; Fig. S7
is a parti akigeoss seckhowdhgschemnatdld -5z demewbew stwwd ngpfa snasixshze
menory card of a fourteenth

modified 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 a partial 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
side view showing a small-size memory card of a ninth

15 modified example of the twentieth embodiment;

Fig. 53 is a partial cross sectional schematic
side view showing a small-size memory card of a tenth
modified example of the twentieth embodiment;

Fig. 54 1is a partial cross sectional schematic

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

Fig. 55 1is a partial cross sectional schematic

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

modified example of the twentieth embodiment;



10 nodified exanple of the twentieth enbodinent; Fig. 58 is a partial cross
sectional schematic side view showing a snall-size memory card of a
fifteenth nodified exanple of the twentieth enbodinent; Fig. 59 is a
schematic plane view showing a snall-size nmenory card of a sixteenth
nodi fi ed exanple of the twentieth enbedprent; Fig. 60 is a partial cross
sectional schematic side view showing a snall-size memory card of a
sixteenth is nodified exanple of the twentieth enmbodinent; Fig. 61 is a
perspective view showing a rectangular nenory board for the rectangul ar
smal | -size nenory carigof Seheisi xt @antth ednbode senseckiignag2 $chematic
perspective view showing two 20 rectangular nenory chi ps nounted on the
menory boargi @ vEeg. sBdwifibga 6Ralld-sizeheammiory plaanke ofi ew shont agnih
menory board of a small-size nenory card according to a seventeenth

modi fi ed exappleied thempyenst etihe epbogi etk efbo@fméde; present invention;
-23 Fig. 64 is a partial cross sectional schematic 5 side view show ng the

tsmﬂglnltlzlt ﬁe menory cargigccading ko gder iseventreest omdioniadd exhepheiof the
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 1s a ©perspective view showing 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;

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

seventeenth modified example of the twentieth embodiment of

25 the present invention;



enbodi nent of the present invention; Fig. 65 is a partial cross sectional
schematic side view showing a snmall-size nenory card according to an

ei ghteenth nodified exanple of the twentieth enbodi mrent of the present
tnvention; Fig. 66 is a partial cross sectional schematic 10 side view
showing a small-size nenory card accordiag to a nineteenth nodified
exanpl e of the twentieth enbodi nent of the present invention; Fig. 67 is a
partial cross sectional schematic side view showing a small-size nmenory
card according to a 15 twentieth nodified exanple in the twentieth

enbodi ment of 20 the pygsenrly ifwentiQtRig. c68skS RtQURANEERYmYE EW
showi ng an issue for explaining a small-size nmenory card according to a

twenty-firsk;gabediciEnindiidNe 1 es5Rl 11 BY 28! hehorkl Garld dscrsplgmabic
side view showi ng a nenory "board of the small-sizé nenory card according

to the tm?gx-fiéﬁeﬂ@é}@ﬂﬂmnho@if&%@ PresspblLNVEIK i ORpeFi OrwdRci&tA

schematic side view showmng the state in which a nenory chip is nounted on

one surfaceeﬁkoggﬁeﬁgeo gﬂéyggggégtogn§gﬁt§g§;!-size menory card accordi ng
odi nreht o0

to the twenty-Tirst emb the present invention; Fig. 71 is a
SChematS' ¢ side view 599&“ n%St hfs a partial cross 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 embodiment of
the present invention;

Fig. 67 1is 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
board of the small—size memory 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



state in which nmenory chips are nounted on the both back 5 and front
surfaces of the nenory board of the small-size nenory card according to the
twenty-first enbodi nent of the present invention;, Fig. 72 is a partial
cross sectional schematic side view shgwing the state in which a nmenory
chip is 10 nounted on one surface of Fgginennry board of the small size
menory card and then electrode joint portions are sealed by a sealing
resin according to the twenty-first enbodi nent of the present invention;

Fig. 73 is artial cross.secti.onal i i i i i h
Et atg iP V\ﬂ Iﬁelﬁ’s%r oL} p° sth%oﬂﬁ%gdl%lﬁé% %Iéeﬂcl)%ilrg%ﬂ%/:‘%%é o§ Wtlc‘ﬂgtérnerernry
oard of the s -Size me d fol i th t ig 72; Fig. 74
iMST ahparti atPer %@E%Ef%%ﬁ%@@%@%ﬁ%ootio%kdéeng? %%\;%Iﬁ%\?m{)%\ggr%{ie&%"t ate : g
ich a nenory chipis, 20 nt ed h t.h face of the.
of the  srmall size mokbiy JardoFol® oRTETERG ot Bh6T Eig 73MORIGD 76 e a

Phe. sl | - o7 S8t horr il (UG aEC0PRd T (ORISR 8F £1g. AE" 365 10
's 20 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 is
20 mounted on the other surface of the memory board of 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;



Fig. 76 is a schematic side view show ng the state in which nenory chips
are nounted on the both surfaces of a nenory board of a small-size nenory
card by a method other than the nmethods of Fig. 73 and Fig. 74; Fig. 77 is
an explanatory view showing the state in which a nenory board prior to
bei ng housed in a case is warped for é%éraining an issue of a small-size
menory card according to a twenty-second enbodi nent of the present
invention; Fig. 78 is an explanatory view showing the state in which the
menory board prior to_being housed in case is,warped for_explaining an
i ssue of the small-si%é9ne ylscé?dségéﬁﬁ&ﬂﬁg 98 ﬁﬁﬁﬂfy598@gﬁﬁ' tnd
enbodi nent of the present _invention; Fig. 79 is an explanatory view
showi ng t heS§8EEe 1Rn Wil eh ALWHi FhdPice 8T8 nHPHRAPRedOBet WBEN Joth
one-layer nenory board and a base board prior_to being housed in a case
for expl ai nPRETRRESSAAI B- BEBErieRdryd caf d2 atBdt 4T BYZ e oNeHPRrY t GRRfyP¥etond
enbodi nent of the present invention; Fig. 80 is an explanator¥ Vi ew show ng
the state MathpfchthesethanntBpaketiedempht Bided’BetWBehl?he’/bne- | ayer
menory board and the base board after being housed in_ a case for
expl ai B ng the small-§ige MEm3sy aarakrded@tdimt Vi tHowiht fogesbnlbe
enbodi nent of the present invention; -26 Fig. 81 is an explanatory view
showi ng theistwhéch a memory board prior to 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 explaining 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 explanatory view showing the state
in which a certain space is maintained between the one-
layer 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;



in which a certain space is naintained between two | ayer nenory boards as
wel |l as between the | ower-side nenory board and the base board prior to
bei ng housed in a case 5 for explaining the small-size nenory card
according to the twenty-second enbodi nent of the present invention; Fig.
82 is an explanatory view showi ng the st2a&e in which a certain space is
mai nt ai ned between the two |ayer nenory boards as well as between the

I ower-side 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 prefént Bhvest aanexplgn83driys va gpardhiadiog oslse sethatena
side view showing the state in which a protruding anount of a 15 resistor
for the nemany Wdgamd a sckatgén thareprid rndingaiasdubksweknelteed r bdesrf or
joining the nmenory chips; Fig. 84 is a partial cross sectional side view
showi ng a neenbyybassskrdd assmedlisiazze bempeyncathe deo@rdisigld omamory
twenty-third enbodi nent of the present 20 invention; Fig. 85 is a partial

Cross secti paalrdsiazdrel vitew bsdowbbgrd iRy twasdind aossedl -isi z& gepery
card according to a nodified exanple in the twenty-third enbodi nent of

the present fofveRplenining? thied.smlf I-s iae exdrlordednel speestdenyi ew ghew ng
the small-size nmenory card with a case renpbved according to
twenty-second embodiment of the present invention;

Fig. 82 is an explanatory view showing the state
in which a certain space is maintained between the two
layer memory boards 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;

Fig. 83 1is a partial cross sectional side view
showing the state in which a protruding amount of a

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

Fig. 84 1is 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. 85 1is a partial cross sectional side view
showing a memory board of a small-size memory card
according to a modified example 1in the twenty-third

embodiment of the present invention;



the sixteenth enbodi ment of the present invention; Fig. 87 is a side view
showi ng the small-size 5 menmory card of Fig. 86 with a case renmoved; 10 15
20 Fig. 88 is an explanatory view showing a process in a method for
manuf acturing a small-size nmenory card w thout using a protruding
el ectrode in the above enbodi ment of th&-present invention; Fig. 89 is an
expl anatory view showing a process in the method for manufacturing the
snmal | -size memory card w thout using a protruding el ectrode follow ng the
process of Fig. 88 in the above enbodi ment of the present invention; Fig.
90 is an expl anatory Fiew 8hovisngera pxptedsd parshectévhod ifesy showing
manuf acturing the small-size nmenory card w thout using a protruding
el ectrode fohéownapl+hezeroeessy ofrdigiti8oa icedder aboved enboordeny o the
present invention; Fig. 91 is an explanatory view show ng a process in
the method the shwuéacthrémgodiieestedt -sheepresanly twventivwnhout using a
protruding el ectrode follow ng the process of Fig. 90 in the above
enbodi ment of the prepegt 8gmvestizonsid@8view showing the small-size
5 memory card of Fig. 86 with a case removed;
Fig. 88 1is an explanatory view showing a process
in a method for manufacturing a small-size memory card
without using a protruding electrode 1in the above
embodiment of the present invention;
10 Fig. 89 1is 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. 88 in the above embodiment of the present
invention;
15 Fig. 90 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. 89 in the above embodiment of the present
invention;
20 Fig. 91 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. 90 in the above embodiment of the present

invention;



Fig. 92 is an explanatory view show ng a process in the nmethod for

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

el ectrode following the process of Fig. 91 in the above enbodi ment of the
present 5 invention; Fig. 93 is an exphbgnatory view showing a process in
the nethod for manufacturing the small-size nmenory card w thout using a
protrudi ng el ectrode followi ng the process of Fig. 92 in the above

enbodi ment of the present 10 invention; Fig. 94 is an explanatory view

showing a process ingihe gpt bgdah%xggaﬂfa%ggﬁ QW g Rmald -1 gL 8850r Yy

card w thout using a protruding el ectrode ow ng the process of Fig.

93 in the a ' f IS, tian:., Fi
Pz?@h%”ﬂ@‘éh%”%o mtaﬁnggrc‘%gj%fnlg It d MMM A, H&an(l:c%% hﬁg@t o a

expl oded perspective view shown -slze nmenory car

t ty-f ' t : ty A {1 Q. FL G '
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expl anatory viéw show n

smal | - size OBMORy card; ageor dio Lt tuep{on t hemagl megle ol L he
ig. pr

present inventiOR;] i s an explanatory view show ng a Céss I'n the
met hod.for pmanufacturing the small-size nenory card -29 follow ng the
procesé of #F&?n %O%tcording 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 1in the above embodiment of the present

15 invention;

Fig. 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



fourth enbodi mrent of the present invention; Fig. 98 is an explanatory view
showi ng a process in the nethod for manufacturing the small-size nenory
card 5 follow ng the process of Fig. 97 according to the twenty- fourth
enbodi nent of the present invention; Fig. 99 is an explanatory vi ew show ng
a process in the nethod for manufacturkfg the snall-size nenory card
follow ng the process of Fig. 98 according to the twenty- 10 fourth

enbodi ment of the present invention; and Fig. 100 is an explanatory view
showi ng a process in the nethod for manuf acturing the small -size nmenory
card fol | ofwhipwhes ptbeepsoorski ¢f §@4hcc%§dPﬁ@OFélFﬁethéﬁF? CYeRYY R
enbodi nent of the present invention. is Best Mdde for Carrying Qut the

| nventi on Fém@rhbeémhwdemﬁ@ﬁl@%h&@ecﬁrQ$ﬁﬁﬁn¥ﬁﬁﬁﬁ iofvention will be
described in detail with reference to drawings. In the draw ngs, junction
portions between an |Eighi p8otsaaR0expiomn tofivp Vaey sddvifsardl BFeCefdwn in
cross section for easy understanding. However, it is desirable in
actuality 1ign SBaImathoﬁhéopumammdmcm@mum@hihﬂtSm&#%ﬂﬂlﬁ?r%%m%rYFF@E@
there are shown in Fig. 23 to Fig. 25 specific and basic constitutions of

a snal b- si zeoDBOWLNg- BRecandcassar exahpl e90f achordand- thppehecbVanhy-
medi um according to various enbodi nents of the present invention.
fourth embodiment 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. 99 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 to drawings. In
the drawings, Jjunction portions between an IC chip or a
20 memory 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



In the drawi ngs, reference nuneral 110 denotes a board, 113 an ASIC
(Application Specific Integrated 5 Circuit) controller LSI chip (ASICIC
chi p) mounted on the back face of the board 110 (the top face in Fig. 23,
and the bottomface in Fig. 24), 114 a mcroprocessor |IC chip nounted on
the back face of the board 110, 115 a f8&h nenory chip that is CSP (Chip
Si ze Package) nmounted on the 10 front face of the board 110 (the bottom
face in Fig. 23 and the top face in Fig. 24), 116 el ectrodes of the board
110, 118 a chip capacitor nmounted on the front face of the board 110, 119
a chip resiGebf ndRintad G¥apE S r &t f£hGe BRTEREYPBOaFYCAABINT 30 Wpper
case for covering.the front face of 15 the board 110, 131 a | ower, K case
fixed to thecoppéingate YBDLowprempo@ineyts nef betk BERECRE IMECHbEPR: 110,
131a el ectrode openings of the |lower case 131, and 132 a wite protect
switch. Such a small-ERzEhaeAspryiagsd &sfgrpnsguemmeradhd 12enekes that
the | ower case 131 is fixed to the upper case 130 as shown in Fig. 25 is
required tobhave,a dtl@ndard sBERC adAppiicritdenx ImAaiHiigh xIntedrated ck.
It is noted that in Fig. 24, the upper case 130 is 1.4mmthick and the
| ower ScaseCi8tuis) 0cgntirohilek. LIAe chiins W ABERDIIE |abighi prountoed ser uther ed
to be, for exanple, a rectangular thin plate -31 having 7.8nmm short side X
16nm | ong sbdekwifialret hef tthiekbessdofl180ntthe top face in Fig. 23, and
the bottom face in Fig. 24), 114 a microprocessor IC chip
mounted on the back face of the board 110, 115 a flash
memory chip that is CSP (Chip Size Package) mounted on the
10 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, 119 a chip resistor mounted on the front face of the
board 110, 130 an upper case for covering the front face of
15 the board 110, 131 a lower case fixed to the upper case 130
for 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
20 state that the lower case 131 1is 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 2.1lmm thick. It is noted that
in Fig. 24, the upper case 130 is 1l.4mm thick and the lower
case 131 is 0.7mm thick. The flash memory IC chip is

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



Det ai |l ed description wll be hereinbel ow gi ven of various enbodi nents of
the present invention for increasing 5 nenory capacity in the small-size
menory card in conformty 10 with such a standard. It is noted that this
standard is stated as one exanple for inparting easier understanding, and
therefore the present invention is not Pifi t ed t hereby. (First Enbodi nment)
The snmal | -size nmenory card as one exanple of the <card-type recording

hedi um according to a first enbodinment of the present invention is
conposed of, as shown in Fig to Fi 3, a base board nodul e 210, a
first menorpawbagl é- 8@@1Sh%®ﬁt%6d%nxt%%mba%%n%o%&@FrﬁkﬁﬁeF%ﬁO thiGkresSecond
15 nmenory nodul e 222 nounted on the first nenory nodule 221 to constitute
a board 11008n8GMirch the controller LSl chip 113, the m croprocessor

chip 114, and the flash nmenory chip 115 of Flgb are nount ed, mhicf is
housed in between an EE%E%eéaQ%SQBl%EHO%.Wb%% %a%%r%ﬁnﬁff W a9 5heti ¢

space 20 provi ded between the board 110 and each of the cases 30 , 31. The
base board WB#LPEs2¢bbpdineRGet 9f BN URRET AL l%V%?E+%%rB%Es§B?r?%§t%gp 14
and an ASIC IC chip 13 are mounted with a specified space on the bottom
face of a 2BepeEvafignpaityl AhetBhapeal bagbzeoBeBoly. CE%féhl%l eehfoHBLLY -32

the mcroprocessor |1C chip 14 and each el ectrode of each _
with such a standard. It is noted that this standard is

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 module 221 to
constitute a board 110 on which the controller LSI chip
113, the microprocessor IC chip 114, and the flash memory
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 structured 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 of



board, as well as each electrode of the ASICIC chip 13 and each el ectrode
of each board are directly joined or flip chip-nounted with bunps and the
li ke, and then the junction 5 portions are sealed by insulative sealing
resin. In one end portion on the top face of the base board 10, there are
nmounted chip capacitors 18 and chip resB8tors 19 along the short side that
is orthogonal to the long side along the |Ilongitudinal direction of the
base board 10. In the 10 vicinity of the long side along the |ongitudinal
direction of the base board 10, there are forned a nunber of through

hol es 10a whhehmarceopoobesebectld cehily ténmsct ezhelo alectredet ofateaehn of

t he base board 10 and to function as electrodes to connect to other nmenory
boards 21, Blardn 45 wath sédreagh dirccddde <blee 336 LA Xhip di 3posed.
The through holes 10a on the both ends of the longitudinal direction may
be used as pasht edrichgolel et | €zch nbormdufaact wWlingcthe 3onhedsioze fkhmry
card. It is noted that reference nuneral 16 denotes a card el ectrode of
the smal | 26hspzeonrted ywiah doumes exedcehauheka) 4184 dement etsher Timption
capacitor, and reference nuneral 19 denotes a chip resistor. The first

menor y smodup8r2dné s agler usdalietl Suchnsuhatior tdeabid tesbh.andrbackef aces
(both top and bottom 25 faces) of a rectangular first nmenory board 21
smal | er thaand3gotbheohase beardoplfatdese eiie wpsatipdatatbd, fohsraeaney
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 to connect to other memory boards 21, 22. In
15 each through hole 10a, solder paste 12 is disposed. The
through holes 10a on the both ends of the longitudinal
direction may be wused 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 is structured such
that on the both front and back faces (both top and bottom

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



chi ps 15 such as nonvol atile menory chips as typified by flash EEPROM
Each el ectrode of each nenory chip 15 and each electrode of the first
menory board 21 are directly 5 joined or flip chip-nounted with bunps and
the Iike, and then the junction portlogﬁ are sealed with insulative
sealing resin. In the vicinity of the long side along the |ongitudinal
direction of the first nenory board 21, there are formed a nunber of

t hrough holes 2l1a which are to be 10 electrically connected to a circuit
pattern of e first . nmengry, boa 21 and tg functlon as, el o]

connect to £Fﬁekﬁﬁgé BS%E@ ]dp EHFHS SHONHCHBISHY 1 ?ﬁ 55%&I68§§%%9

t hrough hol e, 21a, _sol der, paste 12 is dlsposed Th throu haol 1

the both end&iBF 9 e FHHY ERdPRRNCAPFEE TR Yrm iﬁﬁug 2%? ﬁ%ﬁ% %ﬁlng

modul e 222 RASSEnEEeRil - oo ¢ Sl Rohe B0t RE. fqar%fcﬁéﬂ%ﬂhﬁeiﬁfifgzing“ ’

whi ch on the pot front and b ck face bot h to 2 ttonffaces%tio of a
r lES

rect angul ar ®8&to ?2f§ﬁ§ eW?ﬁ%l e Hdar Kere
are nount ed total four nEnDr Chl s 15 flash Each

el ectrode ofCéBER MdmofitRhFRiIPTB Bﬂﬁegaﬁﬂ%gfgﬁFWHﬂea gegﬁ frd ABffor y
board 22 are. directly joined or flip chip-nounted with b he 25

li ke, and t RBATt hEhFunI:‘flil%W%rtH%%% S8 eFORIER - Yﬂttﬁnsbpﬁfﬁ@ 1¥8al i ng

resin. In the vicinity of the |ong side
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 longitudinal 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 (both top and bottom faces)

20 of a rectangular second memory board 22 smaller than the
base board 10, there are mounted total four memory chips 15
such as flash memories. Each electrode of each memory chip
16 and each electrode of the second memory board 22 are
directly Jjoined or flip chip-mounted with bumps and the

25 like, and then the Jjunction portions are sealed with



along the longitudinal direction of the second nmenory board 22, there are
formed a nunber of through holes 22a which are to be electrically
connected to a circuit pattern of 5 the second nenory board 22 and to
function as electrodes to connect to the base board 10 and the first
menory board 21. In each through hol e -32a, solder paste 12 is di sposed.
The through holes 22a on the both ends of the |longitudinal direction may
be used as positioning holes 22z in 10 manufacturing the small-size nenory
card. Conductive wires 11 exenplifying conductors for electrically
connecti ng ttheube&ids ERadidgreesion Dbmthogonbdinbty hef nemer yohgasidde
nmounting face of the base board 10 go through the respective through hol es
'10a of the &%ohgséhboavdgibudihelrdspective ofir bhghshobed Bémool bberdfir st
menory board 21, and the respective through holes 22a of the second nenory
board 22, and,cameren awont Actmadit B trhenbesol dfr thastighlXdlest 22 eghéchi ve

t hrough holes, as a result of which the solder paste 12 inside the

respective 3@et fooUgh Bokesrifaldi, Huankasedooss dal@iridid tsabaletepasve 12
i nside the respective through holes 21a of the first nenory board 21, and

t he solsder past eetdndnmeflertyhBoredpect axa tbhrangbibnl es 22acetotibe second
menory board 22 are electrically connected by the conductive wires 11. As

a 25 speci fcengxafplke, thachakhr psghdhobeaha thebeiasthmemnghyhbbard3al.
connected to a circuit of each board and having a di aneter
In each through hole 22a, solder paste 12 is disposed. The
through holes 22a on the both ends of the longitudinal
direction may be used as positioning holes 22z in
10 manufacturing the small-size memory card.

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

15 base board 10, the respective through holes 2la of the
first memory board 21, and the respective through holes 22a
of 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 holes 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 11. As a

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



of 0.50m and a gold-plated inner circunferential face. The conductive wire
11 is to be a copper wire wwth a dianeter of 0.20m As for each through
hol e, only each 5 through hole 10a of the base board 10 may be the through
hol e connected to a circuit of the base,board 10 and having a dianeter of
0.50m and a gold-plated inner circunferential face, while each through
hole 21a of the first nmenory board 21 and each through hole 22a of the 10
second nmenory board 22 may be fornmed into the shape of an 15 approxi mate

semcircle refqu%fagégao%lrgg%@ig@degxh ggg¥5ngnhh%dvyﬂgny1&Egméter

goggﬁfgﬁg ;-O%j%f Feurt® eachi meEnory boar? and havi ng a di ameter of

: - ated inner circunferential fac e, basg. board
gO,tLhe me yobégﬂﬂlzﬁ?daﬁﬁ g?ﬁg 835%%8 ey %ggFHIgg§%%§E§é conﬁ%bted
y e conductive wires 11, .whi es, |t ssib di,spQseyi - ayer
Menory boar&eZﬁowcmechwéﬁovcﬁmnggt i F\% 0 t%e éﬁ%ér%?y chip Vl%ﬂglr)\ %hg

both faces thereof, in a small 20 he_.b
interval s. FURRHERT Oéoﬂhégﬂmhgsﬁﬁgegpﬁc?n gt%fgg%ﬁﬁﬁégg}g<%§d?ﬂé£8M/

bet veof t hetBFERTRHELE Iha R EBROFREN LY e nhRbr o° notnt bl & 2 ea is
enlarged to the both front and back [8cgs ZreobablepiList: FeaRaynbossgd 21
a diameter of 0.50um and a gold-plated inner
circumferential face, while each through hole Z2la 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 gold-
plated inner circumferential face.

15 Thus, the base board 10, the memory board 21, and
the second memory board 22 may be connected 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 Dbase 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



faces of the second nenory board 22, which is four times |larger than the
area in the case where a nenory or nenories are nounted on either one
surface of the base board 10, resulting in achieving up to fourfold
tncrease of menory 5 capacity. Therefor with the capacity of one nenory
chip 15 being 32MB for exanple, the cégg'of nmounting only two nmenory
chips 15 provides capacity of 2 x 32MB = 64MB, whereas the present
invention is capabl e of providing capacity of up to 8 x 32MB = 256MB. Wth

bAND = SIoVE T 85 ALK SV EbERGRY "RPHRA R ey PECrohae e ) 7

|eve t he''capacity one nenDry

chip 15 bei 128 ca aC|t f t s b
aﬁhl Eved Af%bb 5i %nt‘g\% n%ﬁ%at'*yy 05 pﬁ%g%gfll%é%%%morép%% Sl ze and ©

t hi ckness e nounted in t same positlon on t.h back
faCﬁSbOf ga?% Wogﬁgeﬂedd}y bgg?ﬁsonfg 455 8£cdﬁgéq%%%§|%@%&iong%esgnt
eac oar ro endi,ng tqward one_si d
contractlonr%?anﬁm%eéﬁ|ﬁfﬁ%§?%?%%ﬂ?l Fkﬂ#hﬁréﬁl éﬂgﬁgﬁ fﬁh%?res§?gc?2
upon each of the, menor boards 21, %g QI | ur of the nory
CBIpS iﬁ me§eBREHF ¥ posEACHRE @EEh BNt en§ﬁ8F§ ggaP s A me r?cally
about the center of _the Io i tudi nal di t f _th d

22, which tayPgiademMhel eht PFaM ﬁbr;F gaclfa(c)ée (2)‘if E‘gug?goﬂéyﬁ&ry;v ‘?’1

bi ased stress distribution. -37
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 128MB = about 1GB may be achieved.
Also, since two memory chips 15 having the same
15 size and thickness may be mounted in the same position on
the both front and back faces of each of the memory 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. Also, a
plurality of the memory chips 15 may be disposed on each of
the memory boards 21, 22 symmetrically about the center of
the longitudinal direction of the memory boards 21, 22,
which may prevent the entire memory boards 21, 22 from

25 having biased stress distribution.



Al so, the nmenory nodul es 221, 222 with the nmenory chips 15 nounted thereon
may be separately structured as conponents different fromthe base board
10. Consequently, if a nenory chip 15 is determned to be defective in the
5 step of burn-in, only the nmenory nodule incorporating the nenory chip 15
may be abandoned, and so it is not necé%gary to abandon the base board 10
with I C chips 13, 14 nounted thereon. Al so, since each nenory chip 15 is
directly 10 nounted w thout outer |eads, that is, is flip chip-nmounted on

each board, that is, since the respective el ecfr.od f ..ea hi
%ﬁrrlp: gimrje;:LLyl ]I lc<)i nedi¥P1 hfé';er 2 yg@fgﬁ%e% welatghc%bear g] v?n}%h}r:l P
. ke, space an abor for dragging out.outer | to t he
out si de of @@éﬁsl§5W€EEP¢QQNEP%E@%%de8igﬁ%gg?ﬁgﬁ?E%l%ag rgg%?%%ﬁaj“%e
saved, thereby enabling decreased space and shortgng& process. not ed
oard

that in oneceRpepeRtasdshbeFeRh Frgm the hage phQar 1 ?%e%H%ﬁE%fhick,

the first menory board 21 is_0.15mmthick, the secon ry board .22 is
0. 15nm 20 t hfck, memaFyceciHaR ween iehdeksmyechi i iéengﬁ%t%gglgfﬁ tiie “Hot t om

face of the second nenory board 22 and the nenory chip 15 nmounted an the
top fabe of sthp bﬁnhunnﬁhmn/QﬂkﬁdthQ1m?§00Y4@ﬁﬁPl§n&A%QﬁRﬁﬁ? Yeeh® t he
menory chip 15 nmounted on the bottomface of the first nennrx board 21 and
25 the top fameryfchhe baseapobedabandened iamg Sachtfbf DRR hecessary

to abandon the base board 10 with IC chips 13, 14 mounted
thereon.
Also, since each memory chip 15 1is 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 Jjoined to the respective
electrodes of each board with bumps and the like, space and
labor for dragging out outer leads to the outside of each
15 memory chip 15 and joining them to each board may be saved,
thereby enabling decreased space and shortened process.
Tt is noted that in one example as shown in Fig.
2, the base board 10 is 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
bottom 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 between 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 0.41lmm, each for



conformng to the standard of the small-size nenory card of Fig. 23 to
Fig. 25. Also, a distance between the top face of the nenory chip 15
nounted on the top face of the second nenory board 22 and the bottom face
of the base board 10 is 5 1.12mm and a di stance between the bottom face of
the base board 10 and the top face of Bi8e m croprocessor IC chip 14 or
the ASIC IC chip 13 nounted on the bottomface of the base board 10 is
0.35mm Therefore, a distance between the top face of the nmenory chip 15
nounted on the top face of 10 the second nmenory board 22 and the top face
of the m crcopforessgrtoCthbi ptdddardtde #BSt Gl ths pzd nemamy edana of he
bottom face of the base board 10 is 1.47nm It is noted that each board

i ncl udi ng t Fégbag® tboarid.1@5.t halkbl st rEmrandsodretwiien aick ttwp séesoad
menory 15 board 22 may be either a single-layer board or a nmulti- |ayer
board. Fol | o tgedrsnorpt thipdiScussesed ort tiod top fammubhctiei sgcbhe
smal | -size nenory card. As shown in Fig. 4A on the bottomface of the 20

base board #hemotwobb&raéhbpsasanshetbogtoh fhee ofcthprosessvsatr& thi psl4
serving as a mcroconputer I1C chip and the ASIC IC chip 13 serving as a

controlsl er LCl2fR} padtie abedlstehice- MRt tthd Wantwie hHase dPatkle mpdske
210. Although it is not illustrated in detail, card 25 el ectrodes 16 of the
smal | -si ze pBHEBAY 10ak@dardef Ao Ee oF Ghe 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 memory board 22 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 1.47mm.
It is noted that each board including the base
board 10, the first memory board 21, and the second memory
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 module

210. Although it is not illustrated 1in detail, card

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



the bottom face of the base board 10, and a chip capacitor 18 and a chip
resistor 19 are nounted on the top face of the base board 10. Al so as
shown in Fig. 4B and Fig. 4C, on the both 5 top and bottom faces of two
menory boards 21, 22, two nenory chips 15 such as flash nenories are each
flip chip- mounted to formtwo first andgosecond nenory nodul es 221, 222.
Each of the steps shown in Figs. 4A, 4B, and 4C 10 may be perforned

sinmul taneously or in arbitrary order. Also, in the case of nmanufacturing a
nunber of small-size menory cards, each of the steps shown in Figs. 4A
4B, and A4Cthaybbetpar farredfa thenberseofodamies f,oramhraufa@cipr cagachtor
advance a nunber of the first and second nenory nodules 15 221, 222 and

t he base boaBdammdwd esh?dOrediextorad 9steen mouried &A, thbhe tog dBsicepaste 12
is fed to each of the through holes 10a of the base board 10 wth a

di spenser 5theSbatkabbgrdasoshown in Fig. 5B and Fig. 5C, the sol der paste
12 is also fed to each of the 20 through holes 2l1a, 22a of the first and

second menory boardsa2io 22 whéwnthe digpensean8lrigt 4, nehedhthpbthn
each of the boards 10, 21, 22, the through holes in the sanme position at

t he both endspofaridie voerent Ubdi®ad odi r eqbi GRend®; UBBEras POB) tixpni ngwbol es
10z, 21z, 22z, so 25 that the solder paste 12 is not inserted therein as
they -40 memory chips 15 such as flash memories are each flip 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 shown in Figs. 4A, 4B, and
4C may be performed a number of times for manufacturing in
advance a number of the first and second memory 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 2la, 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 1is not inserted therein as they



are not used as el ectrodes for board connection. Instead of the
positioning holes 10z, 21z, 22z, a positioning mark rmay be provi ded on
each board, or a part of the circuit pattern of each board nay be used as
a positioning mark for 5 positioning of the boards. Next, as shown in Fig.
5D, the first menory nodule 221 and th#0second nenory nodul e 222 are
tenporally fixed. More specifically, the second nenory board 22 is placed
on the first nmenory board 21, and their positions 10 are adjusted so that
the positioning holes 21z, 22z in the respective ends are aligned. Then,
with use of 28R TNioks MsRd &S t ehpBEBPAEPXiTRY &Afest veompecktient oplrakeadof
two nmenory chips 15, 15 nmounted on the top face of the first nmenory board
21 are bonded tbet posboirpinpabedest U0k - rremtdr chipPesiblonbngplatkd on
the bottomface of the second nenory board 22 so that the first nmenory
nmodul e 221 mand hehepseebied nerorepdipdoder@2208r & teapbr &L | 50¢ i édcist each
other. Herein, the first nenory board 21 is set approximately parallel to
t he second mefibeynbodr dagk. bgard meyi bef upeddpasei RgSihéosirg BRrKhéoEntire
smal | -size nmenory card to the standardi zed size. Next, as shown in Fig.
6A, the firpositnonygngnoduktbe2Bdasadd.t he second nenory nodul e 222
tenporarily- fixed to each other are tenporarily fixed to a base board 25
modul e 210. More partNeukarlys tsbowrenomy Ehgps 35, nourg edir4t memory
module 221 and the second memory module 222 are temporally
fixed. More specifically, the second memory board 22 is
placed on the first memory board 21, and their positions
10 are adjusted so that the positioning holes 21z, 22z in the
respective ends are aligned. Then, with wuse of an
insulative temporal-fixing adhesive 52, the top faces of
two memory chips 15, 15 mounted on the top face of the
first memory board 21 are bonded to the bottom faces of two
15 memory chips 15, 15 mounted on the bottom face of the
second memory board 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
20 is for adjusting the size of the entire small-size memory
card to the standardized size.
Next, as shown 1in Fig. 6A, the first memory
module 221 and the second memory module 222 temporarily-

fixed to each other are temporarily fixed to a base board

25 module 210. More particularly, two memory chips 15 mounted



on the bott
base board

adhesi ve 52,

first nenor
fixed. At t
22, and the

omface of the first menory nodule 221 and the top face of
nodul e 210 are bonded with an insulative tenporarily- fixi
and then on the base board nodul e 210, the tenporarily-
y 5 nodul e 221 and second nenory nodul e 222 are tenporarily
his point, the first nennry'ﬂéard 21, the second nenory bo
base board 10 are di sposed approximtely parallel to each

other. This is for adjusting the size of the entire small-size nenory
to 10 the standardlzed si ze. s_shown in Fig. 6B, el trod s, .of
respective ABdGPEs QFEOPnﬁaﬁ%h%ﬁIEh%oﬂhE%FeﬂemPFM MOGHdGc iAte &9

More particul arly, each positioning hole 10z of the ba%% bo duIe
each positiBAPNGAES KRGl -8 baFet RearFr Soefor4t Srodtife ?fe%ar’{bl

posi tioni ng
mat ched w t

hol e 22z of the second nenory nodul e 222 are p03|t|oned t
ANEREAt SY ek eMRREREL AN~ fél"éegr 8gBeSL VEhe2soladEt TRt L2t hR

each through hole 10a of the base board nodul e 210, an electrode of t
sol der pastbase ppside mosin & ht blghthel &epperar ilys fxest LiksiorPemouyl e

221, and an

el ectrode of the solder paste 12 inside each through hole

of the5secom§dﬁéﬁor%21rmelmie Sexzndar BeRQEy vimgeiitliey 2éAnéditedtFPRreaRelY
conductive wire 11. Then, the nodul es arefgé_ in a reflow furnace or

appl i ed hot

10

15

20

25

fikads subh ddriot Paiintyo Weet fdach sBRBerYpdeeard 421, the

second memory board 22, and the base board 10 are disposed
approximately parallel to each other. This 1is for
adjusting the size of the entire small-size memory card to
the standardized size.

Next, as shown in Fig. 6B, electrodes of the
respective modules are individually connected with
conductive wires 11. More particularly, each positioning
hole 10z of the base board module 210, each positioning
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
solder paste 12 inside each through hole 2la of 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 11.

Then, the modules are put in a reflow furnace or

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

t he

ng
fixed

ard
card
t he
1.
210,
0 be
si de
he 20
22a

25



12, so that each sol der paste 12 and each conductive wire 11 are fully
fixed to each other to secure electrical connection. Next, wth an
insulative sealing resin 200, there 5 are each seal ed a space between the
base board 10 of the base board nodul e 210 and the first nmenory board 21
of the first nenory nodule 221, a spacézbetmeen the first menory board 21
of the first nmenory nodul e 221 and the second nenory board 22 of the
second nmenory nodul e 222, and a 10 space between two nenory chips 15 on the

top face of the second nenory bpard 22. t, these nodul gs .are housed in
upper and IB%ersoc §€§ §@é£iﬁ&&é%%)Rﬁ%&?gi§tﬁBdsﬁ&FP-§QH§aﬁ§ﬁﬁ®'%%ﬁ%.
According to the nethod for_nanufacturigg the 15 snmall -size nory.card, in
the case of 1t héX§mafiidiyzet 1% cERE sHIWRET n b g§e§Pthé§f??E¥l%%LDry
nodul e 221 and the second nenory nodul e- 222 are assenbl ed in advance

bef ore bei ngORBERELE 0N t he base board nodul e 210, which enables

exam nation of the function as an integrated nenory 20 nodul e éhrough
burn-in test and the NpkE: ChRRediehRsyiathverheating vsRcalPP entheb?
defects, only a defected nenor nodul e may be abandoned and_t he base board

nodul 5210 ghat each sgrerd va gEﬁﬁﬁr@GtW@ePhéjﬁbﬁ%§§en%@ﬁF@ il Mt FRYuired

to be abandoned, resulting in reduction of costs. -43 It is noted that in
t he above- sbasedbppirgt module 210 and the first memory board 21 of the

first memory module 221, a space between the first memory
board 21 of the first memory module 221 and the second
memory board 22 of the second memory module 222, and a
10 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, in 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 of 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 required

to be abandoned, resulting in reduction of costs.



enbodi ment, instead of individually connecting an el ectrode of a solder
paste 12 inside each through hole 10a of the base board nodul e 210, an

el ectrode of a solder paste 12 5 inside each through hole 2l1a of the first
menory nodule 221, and an el ectrode of a solder paste 12 inside each
through hole 22a of the second nenory nddal e 222 with a conductive wire 11
as shown in Fig. 6B, electrodes of each nodule may be connected with a
continuous one or several 10 conductive wires 53 as anot her exanple of the
conductor as shown in Fig. 6C. More particularly, the conductive wire 53
is set to pass through th$een@6¢@ert%%Etel%le%@@od%%oﬂ§r$%%%?@d £5p8h t hat
the base board nodule 210, the first nmenory 15 nodule 221, and the second
menory nodubmbedimant, verstead| 9f iageveduakby ecoprestinal 2y, eiaebBod| der
paste el ectrodes 12 consisting of an electrode of the sol der paste 12

i nsi de eachftlar amiddwirasla 62 tinesidecmarhhebrgugibdbpée2dPa anf the

el ectrode of the solder paste 12 inside each through hole 20 21a of the
first menorpasedidcarzl modinice anl e} eetr adedfradse oBobdeolgast epdst e ns?de
each through hole 10a of the base board nodul e 210. The conductive wire 53
i s thed bentinsideU-esitdpethaodgh s hodte tDlpass ttreoufhrshe memsstyr ovedviet he
sol der paste 12 inside each through hole 10a of the 25 adjacent base board
modul e 210, 2the arett endelefctitedesobflera - 4d1gest @akt e n$2 de nesicte t heoligh
hol e 21a of the first nenory

through hole 22a of the second memory module 222 with a
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
such .that the base board module 210, the first memory

15 module 221, and the second memory module 222 are vertically
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, an
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 of the base
board module 210. The conductive wire 53 is then bent in
U~-shape, and 1s set to pass through the electrode of the
solder paste 12 inside each through hole 10a of the

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



nodul e 221, and the el ectrode of the solder paste 12 inside each through
hol e 22a of the second nenory nodul e 222. Then the wire 53 is bent in

U-shape again, and is set to 5 pass through, for exanple, the el ectrode of
the sol der paste 12 inside each througqéhole 22a of the adjacent second

menory nodul e 222, the el ectrode of the~“sol der paste 12 inside each

t hrough hole 2l1a of the first nmenory nodule 221, and the el ectrode of the
sol der paste 12 inside each 10 through hole 10a of the adjacent base board

nodul e 210. _Thus, ,al.l_t.he sol der astq}gﬁe tr?ges Zt%f be. connected are
connect ed. RBRES e M5diice 13 brotiTioh ithe FEFl S ftinace ™ o SPer ¥ ow
process, or_a ie ot _wi.n such as hot aiy.to melt each,sol der paste
12, so thatm8§§hesgggeraBgsggelﬁfﬁﬁgr?a% %gné%%t?gigﬁfr%a%gea?% HiFF9efi xed
to each other |n conducting state _to secure electrical conpecti Next ,
a portion of2ffe tg‘tﬁﬂi{iﬁ"ti OQELW ref&53%entR§ nseﬁ-ogﬁap%elf‘%r%uf“oéﬁ’[ eanggz'
renoved, so that three solder paste, 20 electrodes 12, interposed between
the base bodP8R1GPe HELGS r3t h§n9@9tmﬁ%wpIﬁPaEﬁmagﬁénseé&ﬁd%ﬁﬂﬁﬁ? bYar d
22 in an aligned manner, may be connected to each other _individually, and

may be f uncPREfedtBLWRondGet i 8PPt ear thfat 8LPSFTPASt Rhathhes FRYFST dual

conduction of each three 25 connecting section. -45 Such constitution
el i m nat es ﬁé§§§si}% fijZside each through hole 22a of the adjacent

second memory module 222, the electrode of the solder paste
12 inside each through hole 2la of the first memory module
221, and the electrode of the solder paste 12 inside each
10 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 furnace
for reflow process, or applied hot winds such as hot air to
15 melt each solder paste 12, so that each solder paste 12 and
the conductive 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 board 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.



preparing a nunber of conductive wires 11 in advance and decreases the
nunber of conponents to be prepared. Further, in achievenent of
connection, passing a continuous 5 conductive wire 53 through solders 12 is
easier than connecting a nunber of coqgggtive wires 11 one by one, and

t herefore the above constitution makes I't possible to reduce operations.
In the first enbodinent, it is also possible to 10 perform positioning of
t he base board 10, the first menory board 21, and the second nenory board

22 at the sanme tine §&%htE”H5H§?i€dquH} Egﬁﬁggggg%a! ﬁéééﬁgitﬁ doy?%g

sided adhesive tape nay be Used'instead o e adhesi ve. ur ther,
L ee_ boar G5 EBybe.Pas LA andchelilcoshebl et 10, Lhe arliesl Vet by
card in a cORGFERSRS et AE 30"kedor dihg FEMECRERbRG SRbodierk i SPAERE
Conduct i ve TBEFRER1 Nace B okBBRRr Of TREMTYRESTS HREH bt =Rt v etPar
cach t Ar ougRORGRELABE Ofifhe o5 BIU®BHhy Go105Td the L6 G8FpaE e A3
| nsi de eachcégagggyné4g ggl e%O%fOEo% %c&kgngy¥ggwﬁfK§Héjg§'égekeggdthe
space
therefore the above constitution makes it 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
adhesive tape may be used 1instead of the adhesive.
Further, the three boards may be positioned and held not by
15 using the adhesive but by utilizing other members or
adhesive power of solders.
(Second Embodiment)
Fig. 7 1s 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 1is used. 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 solder paste 12 inside each through



bet ween the base board 10 and the first nmenory board 21 in approxi mtely
parallel, while at the sane time, the conductive ball 71 is interposed

bet ween the sol der paste 5 12 inside each through hole 2l1a of the first
menory board 21 and the sol der paste 12 inside each through hole 22a of
the second nenory board 22 to keep the'§§ace between the first nenory
board 21 and the second nenory board 22 in approximately parallel. In this
case, it is preferable 10 that the solder pastes 12 of each of the through
hol es 10a, . 21la, _.and 22a _have an outer dianeter | arger than the dianeter
of the condd®tfvelFalql 7ihesdiERst RHRPTOnEORFRveE! g"?ﬂl 9¢P; £19 | PRFY sunk
in the electrodes of each so| der Easte 12 so as to be hel stagl . 15 As
one exanpl ePBEVERR EBRADEERVRCOBAAI 191218 TOGpHer FaMEmedH RP 3 i%ﬁm&%r of

0.3 mmy be used, Materials of the conductive ball 71 include tin-zinc,
tin- silver2PRREXiPALebYpeParalhaditi BRILE céipertheAcEH™A ngt 18t hetR®cond
enbodi ment, the sane 20 _operation and effect_as the first enbodi nent can
be inpl enegpeductivaderiion ] tife tohetResee@ batrsen1 tiee sqlfdef ppaske
between the base board 10 and the first nenory board 21, as well_ as

bet weeh t hel?i Agsidensarhhddreunh dinle t hbaseéofemdidsl BRI R2boakd ch
facilitates equalization 25 of the space between the respective boards, and
enabl es - 4724pproxithat sbydpar dkisge diZspasiideoreash tHequHEpdre}¢e22a of

the second memory board 22 to keep the space between the
first memory board 21 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 1larger than the
diameter of the conductive ball 71, so that the conductive
ball 71 1is slightly sunk in the electrodes of each solder
paste 12 so as to be held stably.

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 between the base board 10 and the first memory
board 21, as well as between the first memory board 21 and
the second memory board 22, which facilitates equalization

25 of the space between the respective boards, and enables



boards. Al so, constituting the conductive ball 71 wwth a material having a
nmelting point higher than that of solders such as copper prevents the
conductive balls 71 from5 nelting in the post-processing that nelts the
solders by reflow and air blow, thereby naking it possible to secure an
inter-board space with use of the condudt/tve ball 71, and to keep
paral l el i sm between the boards with high accuracy. The conductive balls
71, which hold a space 10 between the boards, are not easily deforned by
mechani cal stress applied. Cbnsegrentjy, agai nst thermal stress and
mechani cal sppegsimghelpar BRralilem bed RISt HOThoaPds FyE beSSReEFEW and
contact with adjacent conductive balls 71 may be prevented, which prevents
short-circubpargart hdtsols comsitigutdingmeihee epndpet tomdhetive lbafitlya
enabl es the conductive ball 71 to be disposed with a snmaller pitch, which
enl arges t hwatlegieé béavingedonediingrpagnt ahtigkenbtean thatvefuablde¥$sng to
each nmenory chip 15, thereby inproving processing speed between the nenory
chip 15 andstui€hchaps dFpp0 amkviehtFolthew wgndestiivet | baldsscissesran
met hod for manufacturing the small-size nenory card of Fig. 7. First,
simlab to mhétapghda foore npnetaptrocesginghdhsralhekige thenwroldansd bY Fig
1 and the like, first 25 and second nenory nodul es 221 and 222, and a base
board -48 nwodtllew2bddared menufwact thedelay mheingi ntFimgssidAe 48) aadure

an inter-board space with use of the conductive ball 71,

and to keep parallelism between the boards with high

accuracy. The conductive balls 71, which hold a space

10 between the boards, 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-circuit. Further,

15 smaller diameter of the conductive ball 71 enables 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.

Following description discusses a method for
manufacturing the small-size memory card of Fig. 7.
First, similar to the method for manufacturing

the small-size memory card of Fig. 1 and the like, first

25 ahd second memory modules 221 and 222, and a base board



4C. Although it is not illustrated in detail, card electrodes 16 of the
smal | -size nenory card are fornmed on the bottom face of the base board 10,
and chip capacitors 5 18 and chip resistors 19 are nounted on the top face
of the base board 10. Next, as shown in Fig. 8A, solder pastes are
provided to the base board nodule 210 b#8printing. More particularly, a
stencil 54 having through holes conformng 10 to the respective through

hol es 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 nodul e 210, where a
squeegee 55mpduheveadOwairlee mahe feaitderedpast esHown sinpFedson 4A, hed Bt ermd | 54
for press-inserting the solder paste 12 in 15 each through hole 10a of the
base board 40. fr oAlddciugdol dér ipasheti ns$éitisbnahellie tda ddétahe, stemcd| 54.
Here, in each through hole 10a of the base board 10, sone sol der paste 12
i s arrangedetecheodés ghtl ypfovdrd | ovml Iz ¢ heebase beaddal@ farmeediomction
of the thickness of the base board 10. This 20 is for holding the
conducti ve batl bdtton daclk sl ddie passe bdardi 10,1 neeaseid stapatityrs

t hrough use of adhesive power of the solder paste 12 itself in the later

processSi ng. 1dlexhd as8iphowsistors 919 8hre oneusoadush | Wiee biadp fdce i sf ptiyi ded
to the el ectrode of each solder paste 12 of the 25 base board nodule 210.
More particohael yoaddcooductive -49 ball insertion plate 56 having a

t hrough hol e conforming to

Next, as shown in Fig. B8A, solder pastes are
provided to the base board module 210 by printing. More
particularly, a stencil 54 having through holes conforming
10 to 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 55 is moved while the solder paste 12 is moved on
the stencil 54 for press-inserting the solder paste 12 in
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 of the base board 10. This
20 is for holding the conductive ball 71 on each solder 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 of each solder paste 12 of the

25 base board module 210. More particularly, a conductive



the sol der paste 12 of each through hole 10a of the base board 10, i.e., a
conductive ball insertion hole 56a, is l|aid on top of the base board 10 of
t he base board nodule 5 210, preferably w thout contact with the sol der
paste 12, where a squeegee 57 is noved while a nunmber of conductive balls
71 are noved on the conductive ball insd®tion plate 56 for placing the
conductive balls 71 one by one on the solder paste 12 inside each through
hol e 10a of the base 10 board 10 from each conductive ball insertion hole
56a of the conductive ball insertion plate 56. \Wen being placed on the
sol der pastpal?2, irashttondutiteesSbahdvirdgia shighdh yhokankonforhengotaer
paste 12 by the stress fromthe squeegee 57, and held in place through use
of adhesi vetpewebldkrt stz sul def pashe tixrdugelold-ot Oenedr itite these
conductive balls 71 to be placed one by one on each sol der paste 12, the

t hi ckness obothka canducid ve bakbnidnsertvieorbgillat eEnSérisoseholeo I equal to
or slightly smaller than the dianeter of the conductive ball 71, to ensure

that not a phigabint yropf 20 wrondvesé Vieohatll $07bfbuthea ksiswsglmoaxodduotiive bal |
71 enters one conductive ball insertion hole 56a. For exanple, the

t hi cknegss obiphe mrarduebilye widlHouthsesit e phatk Shei scdeler tpadee 012, m so
that one copper ball with a dianmeter of 0.3 menters each conductive bal

insertion hgherdba sqlkddy frei of mbhiedbase lkoar dukbaandf heohdutomvéaces
of two nenory chips 15 placed on the bottomface of the first
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 56a of
the conductive ball insertion plate 56. When being placed
on the solder paste 12, each conductive ball 71 is slightly
sunk in the solder paste 12 by the stress from the squeegee
57, and held in place through use of adhesive power of the
15 solder paste 12 itself. For ensuring the conductive balls
71 to be placed one 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 um enters each conductive ball insertion hole 56a.



menory board 21 may be bonded through use of a tenporality- fixing adhesive
52. Thus, the first nmenory board 21 and 5 the base board 10 are secured in
approximately parallel to each other so as to conformthe size of the
entire small- size nenory card to the standardi zed size. Next, as shown in
Fig. 9B, the solder paste 12 is provid@&‘to t he inside of each through
hol e 22a of the 10 second nenory board 22 of the second nenory nodul e 222
that 15 is to be nounted on the first menory nodul e 221 by neans of a

di spenser 51 or _.the like. This proces y b rfornmed i mul t aneously
with the prbeRsiase Héxt%hﬁ .asfoﬂc’%r%rﬁrango%gﬁe Bﬁ@@s?a&eﬁ:i%f YA
Next, as shown in Fig. 10A  one conductive ball 71.is pgggi d to,the
el ectrode OPCRREV SHIPS HasPdafedofon t B i PRtLMBMEAFeh AT d of LI hk
first nmenory nodule 221 on the base board nodul e 210. Nbrﬂﬁgartigularly,
simlar to DNERQrygRoagdcahdlieyiRe Prirded nhieneh pFatef S8 HelPAF226 Y hr ough
hol es conformng to the solder pastes 12 of the respective through hol es
21a of the FirsRInafbepiNGarzt 21, Thise. theofdictt veeRTY PR3EF ioh RABfes
58a, is laid on top of the first nenory board 21 of the first nennrg
nmodul e5 221thpr bpepabPrprdi tio@r ec Gecadedni ith AR Ppiade pasRasatbel 250nhere
a squeegee 59 is noved while a nunber of conductive -50 Next, as shown in
Fig. 8C, theachl aéhepasice a2 & conform the size of the entire small-
size memory card to the standardized size.
Next, as shown in Fig. 9B, the solder paste 12 is
provided to the inside of each through hole 22a of the
10 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
to the process of Fig. 10A.
15 Next, as shown in Fig. 10A, one conductive ball
71 is provided to the electrode of each solder paste 12 of
the first memory board 21 of the first memory module 221 on
the base board module 210. More particularly, similar to
Fig. 8B, a conductive ball insertion plate 58 having
20 through holes conforming to the solder pastes 12 of the
respective through holes 2la of the first memory board 21,
i.e., conductive ball insertion holes 58a, i1s laid on top
of the first memory board 21 of the first memory module

221, preferably without contact with the solder pastes 12,

25 where a squeegee 59 is moved while a number of conductive



provided to the inside of each through hole 21a of the first nenory board
21 of the first nenory nodule 221 that is to be nounted on the base board
nodul e 210 by neans of a 5 dispenser 51 or the like. This process nay be
performed simultaneously with the process of Fig. 8B or prior to the
process of Fig. 8B. Next, as shown in FPg- 9A with the conductive balls
71 on the electrodes of the sol der paste 12 of the 10 base board nodul e
210, the first nenory nodule 221 is nmounted on the base board nodul e 210.

More particularly, in the state that the positioning holes |9§3§22b0th
ends of the base bod¥ert0 amtSrwh tHn tFed pfG itdif ntP Hite P Yot h

ends of the first nenory board 21, the first nmenory 15 board 21 is |laid on
top of the baseidedr ¢tolOtbaichnshde tok esshderhirrdl bolensite @ichR%rough
hol e 21a of the first nenory board 21 is nounted on the conductive ball 71
on each softlestpasterg2boirthelbase BHear 8118t WRBPEYWIORUES &) aftedegr ee
of stress acted, a part of the upper portion 20 of each conductive ball 71
is sunk in thetsobdemopastd d2 thesbaee daedrd Hredighe hdl @ DY eans et 3 r st
menory board 21. This positions and holds the base board 10 and the first
nenor y shoar di2pehneapproximatieéy lp&eal | dihig tprecess edayt gt WRABROFRRIAf | r st
menory board 21 is laid on top of the 25 base board 10 and a certain degree
of stress isimalednebhely5Ribal khe7 pracessowdd Fog t B condeictoyetpaFhe

insertion plate

process of Fig. 8B.
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 holes 10z on both ends of
the base board 10 match with the positioning holes 21z on
both ends of the first memory board 21, the first memory
15 board 21 is laid on top of the 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 solder 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 2la of the first memory board 21.
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 on top of the

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



58 for placing the conductive balls 71 one by one on the solder paste 12

i nsi de each through hole 2l1a of the first nenory board 21 from each
conductive ball insertion hole 5 58a of the conductive ball insertion plate
S§8. When being placed on the solder paste 12, each conductive ball 71 is
slightly sunk in the solder paste 12 by5fhe stress fromthe squeegee S9,
and held in place through use of adhesive power of the sol der paste 12
itself. For ensuring the 10 conductive balls 71 to be placed one by one on
each solder paste 12, the thickness of the conductive ball insertjon

pl ate 58 isbaelstdlberequalvado @t &hé ghohgusiiveebalhan tsRe tifmnpt @Fe of
the conductive ball 71, to prevent a plurality of conductive balls 71 from
ent eri ng ong8cdrdugtliacdnigaltihe | condigetivenbhdlle SBa.omexby aneshownther Fig.
10B, with the conductive balls 71 on the el ectrodes of the sol der pastes
12 of the $oideérnmpasty ABdulnsi22l, eddie terongh neobey2dedulfe 222 fsrst
nmounted on the first nmenory nodule 221. Mre particularly, 20 in the state
that the poséenboni hgparal exl 10zonn daatth eswduofive hbabas e rrrarti a0, ho he
positioning holes 21z on both ends of the first nenory board 21, and the
positi 6ni ng5bal e 22z condnetth vends1df e rseicond Ienor §8 bodilde 2baihgh
with each other, the second nenory board 22 is laid on top of the 25 first
menory boargdlateduoh tthat ddielexolmglesteaile &3chnsdelucEl veaddellhr'oughs hol e

22a of the second nenory board 22 is

slightly sunk in the solder paste 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 one on each solder
paste 12, the thickness of the conductive ball insertion
plate 58 is set to be equal to or slightly smaller than the
diameter of the conductive ball 71, to prevent a plurality
of conductive balls 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 the positioning holes 10z on both ends of
the base board 10, the 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



nmount ed on the conductive ball 71 on each sol der paste 12 of the first
menory board 21, where with a certain degree of stress acted, a part of

t he upper portion of each 5 conductive ball 71 is sunk in the sol der paste
12 inside each through hole 22a of the second nenory board 22. This
positions and hol ds the base board 10, 49% first nmenory board 21, and the
second nenory board 22 in approximately parallel. It is noted that when
the second nenory board 22 10 is laid on top of the first nmenory board 21
and a certain degree of stress is acted, the top face of the first nenory
board 21 anckadre biotdwgh f Acés 024 wofnerpe y sehbps Iemderedoasd the B6ttom
face of the second nenory board 22 nay be bonded through use of a

t enpor al i t yrfdudtegl agthesheecb52dudbiFaubalihd lf iorsteaenosgldear dagteadd t he
second nmenory board 22 are secured in approximtely parallel with each
other so asf otlsonforsttiemsrzebohridhelentwhreresmelth sazeembadny degirge t o
the standardi zed size. Then, the nodule is put in a reflow furnace for 20
refl ow processi rgressapatted, hat wiands sfichiles hpeai rpbotiorl tokacacdol der
paste 12, so that each sol der paste 12 and each conductive ball 71 are
fixed ty eackordb@iive BalTonducts ngusk ais thesemirderel pastécal cornert i on.
Next, with an insulative sealing resin 200, there 25 are each sealed a

space bet weegadherRaseghoas Ue 1020f ofthehebS4ckane headadyrashdrel 210, arthitshe
first nenory board 21 of the
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 top 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 paste 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



first nmenory nodul e 221, a space between the first nmenory board 21 of the
first menory nodul e 221 and the second nenory board 22 of the second
menory nodul e 222, and a 5 space between two nenory chips 15 on the top
face of the second nenory board 22. Next, these nodul es are housed in upper
and | ower cases 30 and 31 to provide rhé&smal | - si ze menory card. It is
noted that the conductive ball 71 disposed 10 between the base board
nodul e 210 and the first nmenory is nodule 221 nay be different in dianmeter

fromthe conductive ball 71 disposed ﬁeaﬁeen t he firsb ne&pgé_nqgule 221

and the scka™Rl bRaes IadaLee259038d EREBWAIFRTFFGMOFY 6P fedd Tondiitti ve

balls 71 may have the sane di aneter (not showg). Althgg%hg.n t.he above
REVPRSI ¢E%0

process, thelssf dgeempr¥t Bodydej £2droi dERPFD figEh PHISUGN

hole 21a of the first nmenory board 21 of the fjrst _nenor ngdule 221
before the $oasd @Bney MbGul BLool F“@mﬁﬁé(ntl%ﬁ%etﬁélba%‘éa b5&r o oWt e

210, the solder paste 12 may be provided to 20 the insjde of each through
hol e 21a ofmeheryi boardend?y ofhothel 2econd: HEERPF¥t MRERSry Mdul 878212 af t er
the first nenory nodule 221 is nounted on the base board nodule 210,
Sinilably, abapeulktwrensdwgerneRate aPips pPovdirdedne otPRe LathsitUe bFCeach
t hrough hol e 22a of the second nenory board 25 22 of the second nenory
nmodul e 222 beftoné mémosgcbadrdeddry -55

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 memory module 222 as shown in Fig. 7, or these
conductive 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 through hole 2la of
the first memory board 21 of the first memory module 221
before 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



nodul e 222 is nmounted on the first nenory nodule 221, the solder paste 12
may be provided to the inside of each through hole 22a of the second
menory board 22 of the second nenory nodul e 222 after the second nenory

modul e 222 5 is nounted on the first nﬁ ory nodule 221. 10 The above
manuf acturing method facilitates holdi gnan i nter-board space const ant

with use of the conductive balls 71, and facilitates securing parallelism
of the respective boards. In the second enbodi nent, the conductive balls 71

2R B AR i
et oed Shatngigfisel? Moot HAFEFY fod 8 108 Shbodt
i1 pe oo ey e oS FRE PBSarent W
?Ic?g{ di gﬁdti)ee%?)‘{rl]‘ljitﬁiﬁ?ﬁtﬁ%‘?ﬁrﬂ%iﬁf?%%e]br@%%n%e?%\l/%nr?%%y ﬁ%ﬁ%ﬁ%%% fﬁre
nenor ySnodul @ poynged HPsE%%ZﬁiE%ga%é%§£%g§$§§%egzgggetgglo?n?héhgaszeggggd

nodul e 210, it is also possible as . 1
The above manufacturing method 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 limited 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



-56 shown in Fig. 11 to omt the second nmenory nodule 222 and to dispose
only the first nenory nodul e 221 on the base board nodule 210 with
conductive wires 11. On the both top and bottom faces of the first nmenory
board 21 of the first 5 menory nodul e 221, there are nounted two nenory
chips 15 each, and the bottom faces of-3die two nenory chips 15 placed on
the bottomface of the first nenory board 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 nenory chips 15 placed on

the bottomshaee ah tHiey.firiSttoesioliy baar ded2bnanchdnaa vt opdidlce 222 the base
board 10 (not illustrated) Al so, solders or conductive balls my be used

instead of the Ciodshid | ¥yelyWthes filr{tohehnbkysticahad) .245 Suchtis®nphieuti on
makes it possible to dispose a 20 nenory chip 15 with high capacity in a

space snal | @batrBamodune gmBl lvighz eofenery veawd reRown .i Noki ghelbOEh7top
conpared to the constitution of nounting a nenory only on top face of the

base board L@d (JoRuichh fadeedigreriNe M trstl dnahons wositRl 21 sbzetneNghysear d
of Fig. 11 wth the first nmenory nodule 221 divided into two parts

accordisng t gemorQUidendosh MENkhek et e Prfs@ited N¥RB! nRor MERIps 15
particularly, a divided first nmenory nodule 221A and a
each, and the bottom faces of the two memory chips 15
placed on the bottom face of the first memory board 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 chips 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 i1t possible to dispose a
memory chip 15 with high capacity in a space smaller than
the small-size memory 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



25 divided first nmenory nodul e 221B are individually nounted -57 on the
base board nodule 210 via conductive wires 11. The divided first nmenory
nodul e 221A and the divided first nenory nodule 221B are each conposed of
one nenory chip 15 nounted on each of the both top and bottom faces of
divided 5 first nmenory boards 21A and 2EB_whose size is half the first
menory board 21 or smaller. According to such constitution, the degree of
freedom may be provided in disposing the divided first menory nodule 221A
and the divided first menory nodul e 221B 10 on t he base board nodul e 210.

Al'so, if ongnmeRRr¥a6Ri Bokrd nbdaterammest 4 ochedeief eeéiverdyring thee
burn-in process of nenory nodules with the nenory chips 15 nounted, the

remai ned t hyeq i RBENEF | FRNTD k@S \évl lhobg1 @bandanednin e Gasaef Ehestirst
menory nodul e 221, whereas in the case of 15 the divided first menory

modul e 221Ax@h0221Rodine Lo NEd N8 EYAs&NidE 16nd 5n oprdy ibereby
enabling nore efficient usage of the nenory chip 15. (Fifth Enbodi nent)

Fig. 13 Showguﬁt@ar bnOka@nSBRl ksl EStHEHBbyaﬁérgot@Qmaﬁﬁeég' 89 Lovaqbafth
enbodi ment of the present invention, in which in the small-size nenory

card ofg Fi gg53Lly am : eyFo‘&?HB 15 4 st u%"ﬂ%’”&zﬁ@s@” £ach of e DoLhet op

and botton1 aces Irst nmenory nod 221, but two nenory chips 15

are mount o0 9 .G By 368,81 24ne, Lhsi BRTOTY board 21

According to such constitution, the degree of
freedom may be provided in disposing the divided first
memory module 221A and the 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 1is abandoned, thereby enabling more
efficient usage of the memory chip 15.

(Fifth Embodiment)

Fig. 13 shows a part of a small-size memory card

20 according to a fifth embodiment 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 memory board 21

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



25 of the first nenory nodul e 221 but no nenory chip 15 is _58 nounted on
the bottom face thereof, instead of which two nenory chips 15 are nounted
on the top face of the base board 10 that confronts the bottom face of the
first menory board 21. 5 (Sixth Enbodinent) Fig. 14 shows a part of a
smal | -si ze menory card according to a-§Pxth enbodi nent of the present
invention, in whichin the small-size nenory card of Fig. 13, as wth the
first menory nodule 221, two nmenory chips 15 are 10 nounted only on the top
face of the second nenory board 22 of the second nennrg nodul e 222 to be
S

nount ed on Bpentedsen rdiforjowberul agel thiereafo nEmdsAq sofpultied ofWe he

bottom face thereof, and further a third nenory nodule 270 is nounted on
top of the BekBohy mbibsy Wodare ZRPEnted tdie tBet Kiord Fagmr9inddd 2299, as
with the first menory nodule 221, two nenory chips 15 are nounted only on
the top fackoand hOthhatd eenbronboathke 70then Fecerepbrihe sChpvhtReNoRYt he
bottom face thereof. Preferably, the central positions of the nmenory 20
chi ps 15 ofboaedf2ist nmenory nodul e 221, the second nenory nodule 222, and
the third nenmory nodule 270, and further the central positions of the IC
chips 83 and 14 of théShatk Ebbaddmemtiul e 210 are matched, so that as an
assenbled small-size nenory card, conponents such as nenories may be
Fig. 14 shows a part of a small-size memory card
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 memory 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
bottom face thereof.
Preferably, the central positions of the memory
20 chips 15 of the first memory 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



25 nmounted al nost symmetrically to the center of the _59 | engthw se
direction of the nenory boards, which enables the center of the |engthw se
direction of the nmenory boards to resist mechanical stress and thermal
stress in good balance, thereby preventing each nenory board having a | ow
5 thickness conpared to the base board-5%m curving. (Seventh Enbodi nent)
Fig. 15 shows a part of a small-size nenory card according to a seventh
enbodi nent of the present invention, in which in the snmall-size nmenory
card of Figs. 1 and 7, 10 functions of two I C chips: a mcroprocessor |C
chip 14 andlenatWgige| Qiceiqritd av® theormmuanedbPardfe Mbighi peBaLs®s as
to be applied to a one-chip m croconputer, and an additional nenory nodul e
61 i s furthehnedcepbsedointhe vieagthwspacadipact hen bof t tihe faewoby bPhardase
board 10 without an ICis chip mounted. In the additional nenory nodul e 61,
a nenory chbp désist nogehedicnlt hetbesh teop ahbebnelomstfeess din agobdurth
menory board 24, and the fourth nmenory board 24 itself is nounted on the
base board BAlktheteyghhesebef prevediidhigyveawly esnblr vardbate hakieng Tai $ow
i npl ements further 20 increase of nenory capacity. (Ei ghth Enbodi nment)
Fig. 16 showhiakpaet ebmpassdl testke bheserpoesaddframcondivhggt o an ei ghth
enbodi nent of the present invention, in which a nenory board is not
conmposed of a single |(83geenth Embodiment)
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 memory module 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 membry module 61, a memory
chip 15 is mounted on the both top and bottom faces of a
fourth memory board 24, and the fourth memory board 24
itself is mounted on the base board 10 through use of
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



25 or lamnated | ayers, but of a thinner filmboard. Mre -60 particularly,
the nmenory board is conposed of a square frane shaped fil mboard 63, in
which lead termnals 63a are disposed inside a frame portion 63b of an
insulator resin, and electrodes of a nenory chip 15 are directly nounted
on 5 both the top and bottom faces of t1#%®-lead ternminals 63a wth sol ders
75. The space between the filmboards 63 is secured by pillar-shaped
conductors 62 such as solders. O course, instead of the pillar-shaped
conductors 62 such_as_ sol q}sers, conductive balls or w rgs rT]géy be used (not
10 i |l ustraP8IFICHhaELY it Ghe pBSELBYe RATHUAS t RETRBRBHY Okhidp T8 @FFectly
on each of the both faces of the film board 63, which contrjbutes to

provi di ng af&aBel epaBAd f{HRnRerrAeRdr yiRarRich $82d) FerRingt SnkdRs’Efy to
connect the nenory chip 15 to the base board 10 or the like by is |

ext endi ng t Aéspegad ipsife suifspge SOHHOMENPT i 1BSByatehr §8Sahount s,
whi ch makes it possible to provide a further snmaller nmenory card. (Ninth
Enbodi nent ) @aRAgelertspens afpar Megory Hell -157 AL sredbF§Cehy dnovbtadcehdi ng
to a ninth enbodi nent of the present invention, in which two film boards
65 and365 abethsddd nseradndf Rdtecon | £a3cean®fseklond lraforteBoaalks 283and
22, enabling inplenentation of a thinner small-size nenory card. .
Ref er ence nuishalsod@legenotbes dheoneeterbetivhens thesdlidar 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 1is 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 necessary to connect
the memory chip 15 to the base board 10 or 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 memory card
20 according to a ninth embodiment of the present invention,
in which two film boards 65 and 65 are used instead of the
first and second memory boards 21 and 22, eriabling
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



25 and a copper ball that establishes electrical connection -61 between the
filmboards 65 and 65, and between the film boards 65 and 65 and the base
board 10. (Tenth Enbodi nent) Fig. 18 shows a part of a small-size nmenory
card 5 according to a tenth enbodi ment of the present invention, in which
a conductive sheet 67 having a nunber oféi-conductive pins 67a such as gold
w res disposed inside an insulative synthetic resin sheet is disposed
between el ectrodes of the nenory boards 21 and 22, or between 10

el ectrodes of the nmenory board 21 and el ectrodes of the base board 10, and
i s used bothetweepstthlal i Shimgbebkedtr ical andonbBectdrah hadwéen Hdledi figlm
space between the boards. Also, instead of the conductive pin 67a, a

conductive past@snay dedusBdanfuthbepasa@arbear&ol®opic 15 conductive sheet
havi ng conductive particles disposed in an insulative resin sheet may be

used in place of the (tenthctinmwedshesrt)67. (El eventh Enbodi ment) Fig. 19
shows a part of a small-size nenory card 20 according to an el eventh

enbodi ment of the prepegl 1BN¥@BWOR, pat tWYCh tdiea DRsei Doafishd By apdréhe
first nmenory board 21 are not conposed of individual boards, but conposed

of onesl ongatkextibhg Beard SdntibegbpaiheEt| BEl Yhe yEed@Dr YynG8hPSoAp are
each nounted on the both faces of
in which a conductive sheet 67 having a number of
conductive pins 67a such as gold wires disposed inside an
insulative synthetic resin sheet 1is disposed between
electrodes of the memory boards 21 and 22, or between
10 electrodes of the 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 conductive pin 67a, a
conductive paste may be used. Further, an anisotropic
15 conductive sheet having conductive particles disposed in an
insulative resin sheet may be used 1in place o0f the
conductive sheet 67.
(Eleventh Embodiment)
Fig. 19 shows a part of a small-size memory card
20 according 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 boards, 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 portion of the long flexible board 81, while two IC



25 one end portion of the long flexible board 81, while two I C -62 chi ps,
i.e., amcro processor ICchip 14 and an ASIC IC chip 13, are nounted on
one face of the other end portion, after which the flexible board 81 is
bent in U shape and housed in a case as shown in Fig. 19. 5 1In this
exanple, the first nmenory board 21 and-ephe base board 10 can nake a

fl exi ble board 81, which contributes to naking the small-size nenory card
thinner and lighter, and at the sane tine, such one-board constitution
elimnates a process of connecting a plurality 10 of boards to each other.
Further, itchépalsa.accep ablerd optbcankert A€ fdredxi ble bodr dn81AIIWhgeEC and
to mount the nmenory chip 15 further thereon, so that the flexible board 81
al so serveshap tBe aeeomdumekdr ywnboakd 22e (clvetdd hotHrdodemenpyrEign, 20
shows a part of a small-size nmenory card according to a twelfth enbodi nent

of the presefiternw@ilchonthe i AleRikhe r eohaagwiaripabeht eliapitpeshadecanani c
conponents are used instead of conductive wires or conductive balls. Mre

particul arl youpagshmMeaceagpengnt shownwWhhchigl ecbrodes 20 80a and 80b are
electrically connected to each other, nore particularly, a rectangular

paral | gl epi ped chip e[aCtNON Cox HAPTONCBHS &Y 184C hu@o SAPBELIAr 2 BNENEhi P

resistors, are interposed at top and bottom faces of each edge portion of
the base board 10 can make a flexible board 81, which
contributes to making the small-size memory card thinner
and lighter, and at the same time, such one-board
constitution eliminates 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 80a and 80b are electrically connected to each other, more
particularly, a rectangular parallelepiped 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



each board between el ectrodes of the base board 10 and 25 el ectrodes of the
first menory board 21, between el ectrodes -63 of the first nenory board 21
and el ectrodes of the second nenory board 22, or between both of them for
securing a space between the base board 10 and the first nmenory board 21,
a space between the first nenory board -fB-and the 5 second nenory board 22,
or the both spaces, through use of thicknesses of the rectangular
paral |l el epi ped chip electronic conmponents 80. At the sanme tine, the

el ectrodes of the base board 10 and the el ectrodes of the first nenory
board 21; ooft ltkeelfdatstodesnady theafd r2t sedoryeotaode2l o0 @mel sheond

el ectrodes of the second nenory board 22; or the electrode 10d of the base
board 10, themekgctroades 22,d of btheetnr ftothenmf ythear d £2t, saxhtiey a

el ectrodes 22d of the second nenory board 22 are connected to the

el ectrodes 8faceobeB@beanthepbase hotairemlftaces] ofhatfleststmenerendopndti ons
15 of the rectangul ar parall el epi ped chip electronic conponents 80. In
each of thezend porpacrs Bétwden meet angukar npadedyt ebepirfe® rhigndel eséroni ¢
conponents 80, there are each forned the el ectrodes 80a and 80b that are

conti ngousl gedbagosedoey boprand2hoidromHaestiasspwdds astiZfbwylerudefaces on
both lateral sides. The el ectrodes 80a and 80b on top and bottom faces are

usual |y el egehikgakk¥esconpect ethd 0 eaddt@idiflar Sophhal 1thepepeldect enrgdps may
be wused in place of the conductive wires 11 or the conductive
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 board 22; or the
electrode 10d of the base board 10, the electrodes 21d of
the first memory board 21, and the electrodes 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 top and bottom faces as well as
20 over 4 faces on both lateral sides. The electrodes 80a and
80b on top and bottom faces are usually electrically
connected to each other, so that these electrodes may be

used in place of the conductive wires 11 or the conductive

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



balls 71. It is noted that in Fig. 20, reference nunerals -64 2le and 22e
denote predeterm ned areas for nmounting nmenory chips. It is noted that in
the case where chip capacitors and chip resistors 80 are used for their 5
original functions, the el ectrodes 80a and 80b on the both end portions are
connected to the electrodes of the base-640ard 10 and the el ectrodes of the
first menory board 21, or the electrodes of the first nmenory board 21 and
the electrode of the second nenory board 22, respectively. In 10 the case
where the chip capacitors and the chip resistors 80 are not used for their
origi nal fuRédei ens, 2Ree deglodet motkes: BOanigre BGiyexs tfef rmonetend pembipns
are connected to the el ectrodes of the base board 10 and the el ectrodes
of the firschipsory board 21, or the electrodes 15 of the first nenory
board 21 and the el ectrodes of the second nenory board 22, respectively.
(Thirteenth and Fourt &ent hsEnbodieentshati gén 2thand @Zxeshovharear thop
smal | -size nenory card according to thirteenth and fourteenth enbodi nents
of 20 the preaedtorBveahdonchip wheshsaorenbedi nene puewddi figrnothenky a
function of the recording nedia but also other functions in addition to

the furcti opraihbhe rfefetdong, MR & lextexeRp iddedhy Sowubhi thacbbena
smal | -size nenory card supporting Bluetooth technology. In Fig. 21, an RF

end portions are connected to 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 and the

electrode of the second memory board 22, respectively. 1In

10 the case where the chip capacitors and the chip resistors

80 are not used for their original functions, the

electrodes 80a or 80b on their one end portions are

connected to the electrodes of the base board 10 and the

electrodes of the first memory board 21, or the electrodes

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 recording

media 1s exemplified by a multifunctional small-size memory

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

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



25 LSI chip 78 and a baseband LSI chip 79 are nounted in place -65 of a-
menory on the bottomface side of the first nmenory board 21, for enabling
wi rel ess communication. In Fig. 22, an RF LSl chip 78 and a baseband LSI
chip 79 are nmounted on the top face of the base board 10 of the small-size
menory 5 card of Fig. 1 for enabling w-6ékless comuni cation. For exanple,
by inserting a multifunctional nenory card supporting the Bluetooth
technol ogy to portable devices such as portable tel ephone devices, the
portabl e tel ephone devices nmay be used as download termnals. As a result,
10 through wifr el essnagmuoni cate droiem feaasfsddedi of afibe dfirstonpemesic and
i mges becone downl oadable to the portable telephone devices. In addition,
bet ween t hebpertiable fdevevnebléaghwikeheshecomntihfigatiponal Imelbgy 2ard
supporting the Bluetooth technol ogy inserted (such as nusic 15 players and
digital stibkh BaEnBBaAsyhipradséed af bassbandniSIiohge datarérmounhedpont abl e
device to other portable device becones possible. The term "Bl uetooth" is
used herei nheotbpef €actood wiheellesse dataar Cdrimof calie osmé ethedkegyemboy
exchangi ng i rage and sound data by connecting nobile 20 term nals such as
portablse tekapborsg devg ces, flrar semablingnpitelsssdi@inmin icateiras, aRdr
househol d el ectric appliances including AV (Audi o Visual) equipnent, as
wel | as gaerafi@thi nedy byimdsrt iy f t genhnlEnfodictdmnal memory card
supporting 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 Bluetooth technology inserted (such as music
15 players and digital still cameras), transfer of music and
image data from one portable device to other portable
device becomes possible. The term “Bluetocoth” 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)



-66 Fig. 26 is a schematic side view showing a small- size nenory card
according to a fifteenth enbodi nent of the present invention. In this
enbodi ment, the conductive balls 71 are not disposed between the base
board 10 and the 5 first menory board 21, nor between the first nenory
board 21 and the second nenory board 2&e¢ki ke Fig. 7, but with use of
conductive balls 71A penetrating the first nenory board 21, the space
bet ween the base board 10 and the second nenory board 22 are secured.
particularly, in 10 thickness direction of the base board 10, only one

Mor e

conductive ball 71A iBidi spbéseds hHesvieanathe bhHaode boew dsidwirandat teallf st

menory board 21. Mre specifically, each conductive ball 71A having a

di anet er of sitermexanpl eardabotdrig ntd Sa Seifteepelssenbsdlgdna ol tes
paste 12 15 inside each through hole 2l1a of the first nmenory board 21,

SO

that the uppeesgpttiDiveitemch comguctiiye kaldodiidnts ehectebmabtyiyei ned
to the solder paste 12 inside each through hole 22a of the second nenory
board 22, whhlesayl the setedispeséienéomeenpehdivasefbeaeh rongnet tve ball
71A 20 is electrically joined to the solder paste 12 inside each through

hol e 1Ba of rihetbaspok9anbat@ 2Mhi sneBkestivkenpesel Hie £t0 naiee bbgeraunber

of the conductive balls to half as many as the number shown in the
enmbodi nent of Ehd. the 28cORuXhessth BHhedi pBNllke Fig. 7, but with 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

10 thickness direction of the base board 10, only one
conductive ball 71A is disposed between the base board 10
and the first memory board 21. More specifically, each
conductive ball 71A having a diameter of, for example,
about 0.7 um 1s set to pass through a solder paste 12

15 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 at
the same time the lower portion of each conductive ball 71A

20 is electrically joined to the solder paste 12 inside each
through hole 10a of the base board 10. This makes it
possible to reduce the number of the conductive balls to
half as many as the number shown in the embodiment of Fig.
7.

25 (Sixteenth Embodiment)



-67 Fig. 27 is a plane view showng a small-size nenory card with a case
renoved according to a sixteenth enbodi nent of the present invention. Fig.
61 and Fig. 62 are respectively a perspective view showing a rectangular 5
menory board for the rectangular small-size nenory card and a perspective
vi ew showi ng two rectangul ar nmenory chi-f3- nounted on the nenory board.

Fig. 86 and Fig. 87 are respectively an expl oded perspective view and a
side view showing the small-size nenory card with a case renoved 10
conposed of two-layer nmenory boards with two rectangul ar nenory chjps
nmount ed thereon. As shown i27 Fig. @27plEhg. Wiewafdomigy 62, Vléhi ps
15 are nounted on a nenory board 21E so that a short side 21x of the

rect angul armemooy y chodr dviZIE 4 orashe rEROvVEst aaerdedingalbe- & el FHedR§h card
is approximately parallel to |ong sides 15y of the rectangul ar nmenor

chips 15. abbedspentfbalthg, presarsnoiyventipsnis Bie. mbunead driid+th

menory board 21E so that the |longitudinal direction of the nenory board
21E and t heakengietpeaichakediyr ectparspdct iree 201 awmshpwéhigps 152 ¢ haysbal
with, e.g., perpendiculars to, each other. Inside each of a pair of facing
short si desmeRdxy Bdxraf fohethenpeythonguila?lEpat hes bzarrensposand adwhg

the short side a |line of junction electrodes 41, ..., 41, which are to be
joined to ehegigrsipsctiBh view lfbwingt hewn 25eoEaryyldpardsoZE chirse

base board 10 di sposed in
mounted on the memory board. Fig. 86 and Fig. 87 are
respectively an exploded perspective view and a side view
showing the small-size memory card with a case removed
10 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

15 rectangular small-size memory card is approximately
parallel to long sides 15y of the rectangular memory chips
15. More specifically, the memory chips 15 are mounted on
the memory board 21E so that the longitudinal direction of
the memory board 21E and the longitudinal direction of the
20 memory chips 15 intersect with, e.g., perpendiculars to,
each other. Inside 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

25 memory boards 21E or the base board 10 disposed 1in




-68 positions corresponding to the junction el ectrodes 41, 41. Thus, the

el ectrodes 41, ..., 41 are disposed only along the short side of the
rectangul ar nmenory board 21, 5 and no electrode is disposed along the |ong
si de. Consequently, even if stress caused by torsion that acts upon the
rectangul ar small-size nenory card and idse |i ke affects the |long sides
21y, 21y of the rectangular nenory 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 inppe¥emedhsolcoreleispbnldihy it achd eyefctibnt e eryoresbosr,d 21 on
whi ch the nmenory chips 15, ..., 15 are nounted has insufficient bending or
torsional 13%.strength as shown in Fig. 29A stress concentrates upon a

sol der junction portion 12p for joining an el ectrode 15p of the nenory

chip 15 and an el ectrodgs?2lphef ctibetwenesy 4hgard Q1 and dhepogenesatgs a
crack 12w, as a result of which the junction between the electrodes 15p

and 21p becanengopeiy StbERUSiAE QIfeCtnd Cre@naREhl 0 mailowhe Wsashomn, i n
Fig. 29B. Also as shown in Fig. 29A, breakages 15r are generated in the

menory schi pahg, WY Che xants®dperad i opispbkege, alBﬁgtl GHeAr | Yol t kale! €ad
failure or wite failure of the nenory chip 15
Consequently, even if 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 improvement of reliability 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 generates a créck 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.



Accordingly, for the nenory board 21 of the sixteenth enbodi nment that is
conposed of the electrodes 41, ..., 41 disposed only along the short sides
of the rectangular nmenory board 21, a bending test and a torsional 5 test
for checking the presence of the above-stated failures are carried out.
The bending test is conducted, as showséa Fig. 30, such that the edge
portions of the both short sides of the nenory board 21 with the nenory
chips 15, ..., 15 being 10 nounted thereon are secured and 2kg external
forces are acted three tines for 60 seconds upon, for exanple, the
centers of the short Acderdigelportfons the dimeawmttivondoeat 2appebdxi Maees
the longitudinal direction of the nmenory chip to each other, so that the
menory boardifiekstheanbodiment1Bhéheis ocsnpnatdt eftthe ebddurodds as, shown
in Fig. 31, such that the edge portion of one short side of the nenory
board 21 wi.th t#fie rEmposechi psnllp, along lSthei nghowoint ed daser emh i She
secured, and the edge portion of the other short side is tw sted three

ti mes agai ngecthegelge mpembrgnbokrtihe2lpne Béndhngt testdeamita B&ysexhelnal
force. Results of the both tests are determ ned based on the state of

el ectricc caeBectbenchktbriatatkReoprdatacer vfethadabead;-saatletihfasiares of
externals. The results of the bending test and the torsional 25 test

i ndi cat e thatret kargesar yuboard 21 conposed of the -70

The bending test 1is conducted, as shown in Fig.
30, such that the edge portions of the both short sides of
the memory board 21 with the meﬁory chips 15, .., 15 being
10_ 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 longitudinal direction of the memory chip
to each other, so that the memory 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 board
21 with the memory chips 15, .., 15 being mounted thereon is
secured, and the edge portion of the other short side 1is
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



el ectrodes 41, ..., 41 disposed only along the short sides 21x of the
rectangul ar nenory 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 nmenory chips 15, ..., 15 and the el ectrodes of the
menory board 21, which nakes it possibi/®-to reliably nmaintain the
‘inter-electrode junctions as well as the electric connection. Further, the
cracks are not generated in the nenory chips 15, ..., 15, which prevents
operation failure, 10 particularly partial read failure and wite failure
of the nenetgcthbgesizl,. ..., 45. dAspaseddidriled akempl thef shHmrtsi xidesnt h
enbodi nent as shown in Fig. 32, inside of only one short side 21x out of
a pair of fatkngfhoht sielsarktxl arlixenbry recard Rdardbdd 20, shéfernmy
be di sposed two lines of junction electrodes 41, ..., 41 along the short
side 21x, wpeohratéotoobecrackedcatsedtbersheans yctvasnsr2iedndpbhethase
board 10. Also, as another nodified exanple of the sixteenth enbodi nent as
shown in Fi gol88r apprandomatmdytidils pahatl gloitro tie shertrsdde X ohea
menory board 21G and in the vicinity of the center of the long side 21y,
there ®ay bmenbsposddpscolbj nes dfs j andt ithre edbedtoskss 4df Whehmanertyo be
joined to other nenory boards 21 and the base board 10. -71 According to

t he above cbosatrdt afli owhivhematke® it possible to reliably maintain the

inter-electrode junctions as well 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 the base board 10.
Aléo, as another modified example of the
sixteenth embodiment as shown in Fig. 33, approximately
20 parallel 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 Jjunction electrodes 41, .., 41,
which are to be joined to other memory boards 21 and the

base board 10.



menory 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 nenory

chips 15, 15 that are adjacent to 5 each other, electrodes 41, ..., 41
along the long side 15y, which approxinately aligns the I engths of the
i nterconnect lines to corresponding el-€dtrodes 41, 41 of the two nenory

chips 15, 15. Further, the lengths of the interconnect lines fromthe
menory board 21 to a control 1 C 10 of the base board 10 for connecting the
two menory chips 15, 15 to a control IC of the base board 10 such as a
m croprocessor | C chipceardapd AQIcC thech#pols, wmsdi uticghi pwbent heitCis a
one-chip type mcroprocessor integrating two IC chip functions of the
m cropr ocesBBROFE Ehilps14 andl ¥ saffe dASEESEC it pon8 Memgppr ¥ aved ekl
aligned. As a result, it becones possible to make a response speed of the
two menorytBRFpsars, dispragproxiifmitdley iigdmiitaalof 1the slond eslidepal 5y,
description is herein given of the case where two nenory chips 15, 15 are
mount ed on oh¥ fofcetld thWe memory 20hkesir d5f orl i bpht f pireg adir ey abat i on.
However, the sane working effects nmay be brought about in the case where
two ménoryeshhpothsr, 1% lace nodest ed ,on..eaéh efionbe thet HdnrpnsidandSpack
faces of the nenory board 21. In such a case, it becones possible to nmake
a response wphéel epprowimptrdyyal2§nchifhe Imngths of tppr drtemtehyect
identical. -72 It is noted that in the nodified exanple of the
lines to corresponding electrodes 41, .., 41 of the two
memory chips 15, 15. Further, the 1lengths of the
interconnect lines from the memory board 21 to a control IC
10 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 60 that is a one-chip type microprocessor integrating
two IC chip functions of the microprocessor IC chip 14 and
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 herein 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.



si xteenth enbodi rent as well as in the follow ng enbodiments, 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 nenory board 21. However,
10 the present invention is not limted thereto, and so the tw nenory
chips 15, 15 may be nounted on either ome-of these faces or one nenory
chip 15 may be nounted on either one of these faces. (Seventeenth

Enbodi ment) Fig. 34 and Fig. 35 are respectively a schematic side view
showi ng the upper side nenory board of a small- size nmenory card according
to a seventeenth enbodtnest nefted heh# eSenthé nwedt ifar dangk anpsichest tige Si de
view show ng the 15 small-size nenory card wwth a case renoved. As the

| oner side sembeynbhar dmdbdifmdrite sasl | -wslilze aBnoryn cantheaccosliogin® the
sevent eent h enbodi nent of the present invention, a nenory board 21E of the

sixteenth efbedifentsshaeBciripkign 26 ignhdisedll Moee ghaehi @ afhy, c2be
menory chips 15 are nounted on the nenory board 21E such that the short

sides 21x ofyhkhe Rreet agidrdy ERIPEY1Boand 2ZlE h@linted eehargdrarosnahé - si ze
menory card beconme approximtely parallel to the long sides 15y of a

; f};f Fmgul ar pBRADEY0RRI BndSback3 rAtekNe rURRRr nehde yTBERA Raar duékepér| he
the present invention is not limited thereto, and so 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 faces.

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 invention 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 1s 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
21E for a rectangular small-size memory card become
approximately parallel to the 1long sides 15y of a

rectangular memory chip 15.



size menory card, menory chips 15, ..., 15 are nounted on a nenory board
21H such that the short sides 21x of the rectangular nenory board 21H are
approximately parallel to 5 the short sides 15x of rectangular nenory chips
15L as shown in Fig. 34. Along a pair of facing short sides 21x, 21x of
these two nenory boards 21E, 21H, therg’adre di sposed a line of junction
el ectrodes 41, ..., 41. As shown in Fig. 35, the 10 nenory board 21E of
Fig. 27 is nounted on the base board 10, and further thereon the nenory
board 21H of Fig. 34 |s unt ed, by which | am nate ructyre sho in
Fig. 33 is obtained BPRef8e URPed| edidfodinofy boar 4§Eop%e ?m%ikf
upper - si de nennr% board 21H and the | ower-sj de nenﬁgy board&&ﬁiz E are
connect ed t 81EReMETREYr GGES 4 TMEMOTY PR ed’ | thE TP 'q%;%ﬁ and

al ong the respectively facing |l ong sides with solder portigns 11x, ;&x
exenpl i fyi nGeEORYUAHRS t RAE pPovA déhéitectr® c %%CFE%? Alsh, Ofhethe
el ectrodes 41, ..., 41 of the |l ower-side nenory board 21E and 20 the
el ectrodes ¥ggtangulayoreBpriyh@opise BHarcd el BRI B PR tHel to
el ectrodes 41, ..., 41 disposed in the vicinity of and along the
respec®i vel fhtadhfyrt ofgdspdesox wefh BARNIIBRE | H8FOKYx, chips {1pL as
exenplifying conductors that provide electric connection. -74 In such
constituti ofhovheinohgPt udftmal directions

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-side memory board

15 21E are connected to the electrodes 41, .., 41 disposed in
the wvicinity of and along the respectively facing long
sides with solder portions 11x, .., 1lx exemplifying
conductors that provide electric connection. Also, the
electrodes 41, .., 41 of the lower-side memory board 21E and

20 the electrodes 10x, .., 10x of the base Dboard 10 are
connected to the electrodes 41, .., 41 disposed 1in the
vicinity of and along the respectively facing long sides
with solder portions 11x, .., 1l1lx exemplifying conductors

that provide electric connection.



of the menory chips 15, ..., 15 nounted on each of two nmenory boards 21E,
21H | am nated on the base board 10 are crossed. Consequently, when bendi ng
stress or torsional stress acts 5 upon the small-size nenory card, the
imechani cal strength, as well as the bending and torsional strength of the
entire small-size nenory card may be fiamg-her increased conpared to a
smal | -si ze nenory card having the nenory chips 15, ..., 15 disposed in the
sane direction. 10 (Ei ghteenth Enbodinment) Fig. 36, Fig. 37 and Fig. 38 are
respectively a schenmatic side view show ng | ower-side two-layer nenory
boards 21E, 21E, a schematich sbAet¥tewishpwthg lbegibukinabi dérbwaibayer
menory boards in the state of being nounted 15 on the base board 10, and a
schemati c sbdetueewenbew Bgibbel5st aj eldhroanactiover 88sh- b Ayewomenby yboar d
21J is further nounted on the |ower-side two-layer nmenory boards 21E, 21E

mount ed on bberbaselboardHlOaminaBea&nehl thezbapempoyréard avet Brasease
renoved according to an eighteenth enbodi nent 20 of the present invention.

Total four gereeyuehitpy, l%henWieseihly daess ier targasnd hagttbst gtteach
menory chip 15 nounted on each of the |ower two-layer nenory boards 21E

21E of sthe gfBh! thd ZEmdEIDS 2 &£ ah8mae¢odiray tthd e @At @ent Breahgdhment
of 25 the present invention, are nounted on each of the both -75 front and
back faces gf {/Be1UpRErHBDBENABHEN ¥nBORbEs2ddal strength of 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 respectively a
schematic side view showing 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



simlar to the nenory board 21E as shown in Fig. 38. More specifically, on
the back face (bottom face) of the upper- nost nenory board 21J, as with
the nenory board 21E, two 5 nenory chips 15t, 15t are nounted on the nmenory
board 21J so that the short sides of tg% rectangul ar nenory board 21J are
approximately parallel to the long sidées~-of two rectangular and thick
menory chips 15t, 15t. Also, on the front face (top face) of the
upper - nost nenory board 21J, 10 two nenory chips 15t, ..., 15t are nounted

th b 1J so_that t hort sides 21x of th t
nenory boar 8X9E3 4PE HATOCERRTEI § Lpdii | BPOTh RET SRAP T VoS of TH

rectangul ar nmenory chip. 15t whose width (short side).is_smaller than that
of the rectéh&&ﬂég ﬁ@ngpﬁ @ﬁPBrYSbf@Fdoﬁliﬂéﬁbégﬁwﬁthg thidégeac °bF a
pair of facing  short_sides 21x, 21x of each of the u er-PDst menory board
21J and t heSPEREELERSLYayeR FBROPF Kodrds 2Rt torE T ar&ediEBssead a
line of junction electrodes 41, ..., 41 alon the short sides ﬁlx, whi ch
are to be j8Pﬁ§dMﬁ?qqﬁa@Hﬁ%ﬁe%%qodé§ yith the gpegpryppoard 2Ly HrQposed

in the respective positions of other nenory boards 21E or the base__board
10. | nSsuchmedasti chipsn,l thr 5 hodfts egoprted on Fhe MgRaHoraRthy £he
menory chips 15, ..., 15 having the same 25 thickness are not_ piled_and
di sposed onsen&hpicEhef shpet- 38dpasefbbhrdrephpnewb FeiBR9rBoRPasd22E) 21E
i ncor porating

are approximately parallel to the 1long sides of two

rectangular and thick memory chips 15t, 15t. Also, on the
front face (top face) of the upper-most memory board 21J,
10 two memory chips 15t, .., 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 electrodes 41, .., 41 along
the short sides 21x, which are to Dbe Jjoined to the
20 electrodes 41, .., 41 or 10x, .., 1l0x disposed 1in 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



the menory chips 15, ..., 15 having snaller thickness are piled and

di sposed on one face of the base board 10, and further on top thereof, one
nodul e 21J incorporating the 5 nenory chips 15t, ..., 15t having |l arge

t hi ckness is 10 di sposed. This nmakes it possible to increase the

mechani cal strength as well as the bendirgg and torsional strength of the
smal | -size nenory card. (N neteenth Enbodinent) Fig. 39 is a schematic side
view showing a snmall- size nmenory card with a case renoved according to a
ni net eent h enbodi mrent of the present invention. In the nineteenth

enbodi ment , bhbe MmRARDy hnar dtRdEnieddiysposecdnoR1EQnIy1mnitberpovatihqce of
t he base board 10 but also on the 15 back face as with the front face of

the base boand Ismor\brénhspeciifi,cal)yilsomdhiend remtliaee wfidkhmedaserboard
10, two-layer nmenory boards 21E, 21E are disposed in a |lamnated state.

On the backpfiaee ehdt ke dpasRdosd dodl, faere-dRYee TBEBEY BeRaid XLE &8d
di sposed. It is noted that 20 the el ectrodes 10x, ..., 10x of the base

board 10 areueasBr @NNEsH edhkeebl® JrRCtHOGESe 4217 -incc_ﬂﬂpdﬁaﬁih? ofgel ayer
menory board 21E on the back face of the base board 10 with sol der

portioms 1lljemory, &hXps!nNiswgh constiguut iyidde 1Dewd esthigrh®9satigg 25
the menory chips 15, ..., 15 are disposed not only on one -77
disposed. This makes it possible to 1increase the
mechanical strength as well as the bending and torsional
strength of the small-size memory card.
(Nineteenth Embodiment)

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 of the base board 10.
More specifically, on the front face of the base board 10,
two-layer memory boards 21E, 21E are disposed in a
laminated state. On the back face of the base board 10,
one-layer memory board 21E is disposed. It is noted that

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

In such constitution, the modules incorporating

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



face of the base board 10, but the nodul es incorporating the nmenory chips
15, ..., 15 nmay be disposed on both the front and back face of the base
board 10. This makes it possible to bal ance nodul e configuration, thereby
5 contributing to increase of the nechanical strength as well as the
bendi ng and torsional strength of the efil+re small- size nmenory card.
(Twenti eth Enbodi nent) Next, in a small-size nenory card according to a 10
twenti eth enbodi nent of the present invention, between the nenory board
21E and the upper case 30, between the nenory boards 21E, 21E, between the
menory boar a4 Eodndlichebbasebobodr d 010, biet ween ntdvk lresnoi tyc dope da 2{fg and

t he upper case 30, or between the base board 10 and the upper case 30, 15
t here may behdi speasey idsipat ilde r.ei nLbraiang besidissa asn  thahnosied
epoxy resin for reinforcing the small-size nenory card, particularly for

i ncreasi ng fhentteahdnitealk staengdbh tae Wwelde dsodbhe bhendi mpiandndlyssi bual
strength of the small- size nenory card. It is noted that in the twentieth

20 enbodi mepbssiblan ipsul abaventei nfrasihg resoénfigutdasposed ohetdleysi de
portion of the menory chip 15, the insulative reinforcing resin is

preferably toheeiedtingotspaseraasends ehecheéthahiunsl i strongthons heleen
the menory chip 15 and the nenory board 21 to seal the electric junction
portions 25az50ehpr Bba6L hJ ahide tRlreGbhiad jstiErgh pof tilensentdhes esnael-- 78
Size memory card.
(Twentieth Embodiment)
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, between the memory
boards 21E, 21E, between the memory board 21E and 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 torsional 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 insulative
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,



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 twentieth enbodinent is 5 applicable to the case of disposing
one-| ayer nenory board 21E, the case of disposing two-|ayer nmenory boards
21E, and the case of disposing three-Il-é&\er or nore nenory boards 21E,
each at |east 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 nenory board
21E is disposed on the front face of the base board 10, an insulative
rei nf orci ngitespnbirefgppbiled thas thisovimaunl FHiigie 4 inforeingi vasinm bas end
portion on the front face of the base board 10 on which chip capacitors 18
15 and chi par ésnstops 28 ®ee Libgntred inbyi nmesddl foranto appd | caihbarabdrgl e 50
exenplifying an application device for applying an insulative reinforcing.
resin so asfupctéem an one end portion reinforcing portion 44a
exenplifying an insulative reinforcing portion 44 as shown in Fig. 41. 20
Al so, an insulative rétnierondgrsesod tkatedhbytaepptyetly enpedanenh asd the
| i ke to between the nenory chip 15 of the nenory board 21E and the one.
end pobti onappihtaebtengo mbet icarsed4d aticsdret ivee noreel bogsrt meEnory bbaps 15,
15 of the nenory board 21E, to form uppernost-layer reinforcing 25
portions 44g)lE4dthascshewnfi difpgsidd. tbteaybei ngnappl bedrdf921E, and

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 resin is applied, as
shown in Fig. 40, to a region in one end portion on the
front face of the base board 10 on which chip capacitors 18

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 and 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



so as not to be thicker than the nmenory chip 15 of the nenory board 21E

t he uppernost-|layer reinforcing portions 44c, 44c may be set thicker than
the nmenory chip 15 in heat <curing as shown in Fig. 42 up to approximtely
the sanme 5 thickness as the top face of the one end portion reinforcing
portion 44a. Alternatively, the uppernoste- | ayer reinforcing portions 44c,
44c may be forned to be equal to or thicker than the nmenory chip 15 of the
nmenory board 21E by applying operation and the |ike before heat 10 curi ng.
This makes it possible to increase protecting function of the nenory chip
15. I n suchsconsiihoti an, Bdhethnekend i | tite memBEQr ciiigp POBt icoh 44a i s
di sposed in one end portion on the front face of the base board 10 on

whi ch the chepoty tepaeai LAES kheantbgdemedtipdesd stoistd&- i@ poubieds SO
that particularly the nmechanical strength as well as. the bending and

torsional sturengihcohalyhBessat! tBigReEORAN tk&IMHeR®ryhehspdesoint Rea€ard
el ectrodes 16 may be 1Increased. Al so, since the uppernost-I|ayer

rei nforci ngc3d@ipgr tdPnshdie, iddrias e dpspRsegh i Bp réﬁ@ﬁat@w\e@{btgme
menory chips 15, 15 of the nenory oard 21E and t like, particularly the

nmechaniscal ghhergkRsas auel leas t beagdiag o@ndth%rskﬁﬂﬁ| éﬁ&enﬁ69t9$nthe
menory board 21E may be increased. Al so, the thickness of the

upper nost - | ayeh£32chayNTOS Lt kh PUdd ONS A riftiG vedl f,ar 48k t HBPelhSst-
t hi ckness -80
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 such constitution, the one end portion
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 mounted, so
that particularly the mechanical strength as well as. the
bending and torsional strength of the small-size memory
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 Dbetween the
memory chips 15, 15 of the memory board 21E and the 1like,
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



of the menmory chips 15, 15 on the front face of the nenory board 21E.

Consequently, even if external force acts upon the nenory chips 15, 15
fromthe upper case 30A side, the uppernost-I|layer reinforcing portions

44c, 44c support the 5 inside face of the upper case 30A so as to interrupt
the external force acting upon the nem8Oy chips 15, 15, thereby

i npl enment i

ng protecting function of the nenory chips 15, 15. Also, as a

first nodified exanple of the 10 twentieth enbodinment, as shown in Fig. 43

and Fig. 44,

there may be formed the uppernost-layer reinforcing portions

44c, 44c onofhé&hpomemerdeshdbseddh ddmony tdisi Fromt ofagheoreine yneward 21E

with an insul ative reinforcing

the |ike.

menory boar 8hglEemnryhehdipge Idf, ohe E&neinptheéi oppeandasiee dPe =inde pothéon

resin being fed by applying operation or

Morard52dpeci €opakhyenthgul aveve 1feienftergiadg fasinsacky Beofed by
appl ying operation and the like to between the nenory chip 15 of the

reinforcing portion 44a, between adjacent nenory chips 15, 15 of the

menory boar dpR&Emoahdl20ebetreeert otrtve nige oyt dwoer d4 28 E dd ct ragiadet ofthéhe

ot her end

portion opposite to the one end portion reinforcing portion

and thé el ed¢hsddes f4te .of ,tHd obppthe casker3tMndsporti do oftdimuptenohy

board 21E

so as to formuppernost-layer reinforcing portions 44c, 44c,

44c. Furt heextamniebsfibatevec2bnyeupbor thagnemesrn ohypbeld) sbs5f ethbéyeby
appl yi ng operation and -81

10

15

20

25

implementing protecting function of the memory chips 15,
15.

Also, as a first modified example of the
twentieth embodiment, as shown in Fig. 43 and Fig. 44,
there may be formed the uppermost-layer reinforcing
portions 44c, 44c on the both sides of each memory chip 15
of the memory board 21E with an insulative reinforcing
resin being fed by applying operation or the like. More
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
between the memory 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 memory board 21E, so as to form uppermost-layer
reinforcing portions 44c, 44c, 44c. Further, an insulative

reinforcing resin may be also fed by applying operation and

44a



the like to between the nenory board 21E and the base board 10 to forma

| ayer - shaped nenory board reinforcing portion 44d. The nenory board
reinforcing portion 44d nay be disposed so as to cover over the
surroundi ngs of solder 5 portions 11x, ..., 11x that connect the el ectrodes
41, ..., 41 of the nenory board 21E amrdlthe el ectrodes 10x, ..., 10x of

t he base board 10 for enabling protection of the electrode junction
portions. Thus, the one end portion reinforcing portion 44a, the nmenory
board reinforcing portion 44d and 10 the uppernost-| ayer reinforcing
portion 44ctbensikéute bbbweeri tiormemygrpostand 2YE anditshedbask thasrdhe

t hi ckness of the nenory board reinforcing portion 44d is approximately
equal to the&othockness aofl avieer —-shlaged pemdmn Hdaxd i reiifrercingridsrtion
approximately equal to a space between the nenory 15 board 21E and the base
board 10. |#4ds noTkd tiatory eberenceraumépabif0A penoies dddippery clase of
the small- size nenory card and 31A denotes a | ower case of the small- size

menory carddikposdéh seonsgi ttat i @owersi boert tharesaryohndidgs 2@ esaldeei ng
portion 44d is di sposed between the nenory board 21E and the base board

10, the menmpeytbeasdl12kF .5 1lilgt egrat edndddt tdee belse-tharial 140, whj chl makes
it possible to further increase the nechanical strength as well as

bendi ng andofokBieOm@imcity ety of1® hen@nthee esBllogieze 12% , nenoryogasd. O
course, in this exanple, the reinforcing -82
the base board 10 for enabling protection of the electrode
junction portions. Thus, the one end portion reinforcing
portion 44a, the memory board reinforcing 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 reinforcing portion 44d is approximately
equal to the thickness of the solder portion 11lx, in other
words, approximately equal to a space between the memory
15 board 21E and the base board 10. It is noted that
reference numeral 30A denotes an upper case of the small-
size memory card 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




effect by the one end portion reinforcing portion 44a and each
upper nost-| ayer reinforcing portion 44c may be inplenented. Also, as a
second nodi fied exanple of the 5 twentieth enbodi nent, as shown in Fig.
45, there may be forned a sinplified version of the snmall-size nenory card
of Fig. 44, in which the one end portiof2reinforcing portion 44a is
omtted, and a | ayer-shaped second nenory board reinforcing portion 44e is
formed by shortening the 10 short sides of the |ayer-shaped nmenory board
reinforcing portion 44d to the extent that the electrodes 41, ..., 41 on
the short skdéechr bvexipesearie Téng, poheigrcordnfemsingbgeamt iorei dar ghdg
portion 44e and the uppernost-layer reinforcing portion 44c nay constitute
t he rei nforeeny powpesmosst-layels ireinoiedinmt pbetibnckddss afay hebeaenory
board reinforcing portion 44d is approximately equal to the thickness of
the sol derippitementkfix, or approxinmately equal to a space between the
menory board 21E and the base board 10. It is noted that reference nuneral
30A denot es an upper Base,of a20 the smmmind simgel inftirt y exeantplaand @A deseot es
a lower case of the small-size nenory card. In such constitution, since
the mefsory bwantdietki rdndrocdimenigr taon shéun simli Fpogsed het whenet heayrebery
board 21E and the base board 10, the nenory board 21E is 25 integrated with
t he base bo&vdm&8, aws iatp Inekies] itefoiss bb€ +83 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 reinforcing portion 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. Thus, the second memory board
reinforcing portion 44e and the uppermost-layer reinforcing
portion 44c may constitute the reinforcing portion 44. It
15 is noted that the thickness of the memory board reinforcing
portion 44d is approximately equal to the thickness of the
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 memory board 21E is

25 integrated with the base board 10, which makes it possible



to further increase the nechanical strength as well as bending and
torsional strength of the entire small-size nenory card. It is noted that
the thickness of the |ayer- shaped second nenory board reinforcing portion
44e is 5 approximately equal to the thickness of the solder portion 11x,
in other words, approximtely equal to-#3pace between the nenory board
21E and the base board 10. In such constitution, three uppernost-|ayer
reinforcing portions 44c, 44c, 44c are disposed on the both 10 sides of
each nmenory chip 15 on the nenory board 21E and the second nenory board
rei nforci ngtporfumtheleinsrebse thepossthanscalhastrheghbnmay beddld 24E and
the base board 10 are approximately integrated with each other, which
makes it pobshBlirgt mrichcteaséonhé nevtemdtdal oft remgt lends rk5 smhllasitbe
bendi ng and torsional strength of the entire snall-size nmenory card. Al so
as a third medptyedaedanple 0 nhbéetwdmtaitettthe erfbiedimeesd ,ofstks@ohayen-Fi g.
46, there may be forned a sinplified version of the small-size nenory card
of Fig. 20 44aped whectndnenem porkddand r edeidiociciggpopbirad ofhda 4ded 1i&he
second nmenory board reinforcing portion 44e are omtted, and only three
upper mést - | approrématel¢i aguaporbi ahe 44a donrsis taff echdeso i@t operbgon
portion 44. In such constitution, since the uppernost-layer 25 reinforcing
portion 44clig,disposhdronoeash apptbrihatbBly8dqual to a space between
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 21E and the base board
10 are approximately integrated with each other, which
makes 1t possible to increase the mechanical strength as
15 well as the bending and torsional 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 which one end portion reinforcing portion 44a and
the second memory board reinforcing portion 44e are
omitted, and only three uppermost-layer reinforcing
portions 44c constitute the reinforcing portion 44.

In such constitution, since the uppermost-layer

25 reinforcing portion 44c 1is disposed on each of the both



si des of each nenory chip 15 on the top face of the nenory board 21E, each
menory chip 15 on the top face of the nenory board 21E nmay be protected
and reinforced, which enables further increase of the mechanical strength
as well 5 as the bending and torsional strength of the small-size nenory
card. Also, as a fourth nodified exanpr84of the twentieth enbodi nent, as
shown in Fig. 47, an one end portion reinforcing portion 44a may be added
to the small 10 size nmenory card of Fig. 46, so that the one end portion
rei nforcing portlon 44a and t hree uppernost-| ayer reinforci portions
d4c, ..., 49&9e®neti @tk TRBOFY RRPCLRgONp&PE SPra4ads Qsﬁictﬁg%dh%r%?%u on,
since there are di sposed 15 the one end portion reinforcing portlon 44a in
addi ti on tobO@ﬁqie@l%ppe@?r@)]%t mMeRperY r 6REP orlcd ngpdts oRSP44idce | of

each nmenory chip 15 on the top face of the nenory board 21E nmay
protect ed aRMemeEY nborEed, 2 Whi M@ vatbe h@ré‘?éﬁﬁtteldneal’tl%erer#@éﬁéﬁieé’al ‘%‘-’t‘%%kngth
as well as the bending and torsional 20 strength of the small-size nenory
card on t heespdéesffeheheratnckeese robetha one@ambcihcreadedth A3oveds a
fifth nodified exanple of the twentieth enbodi nent, as shomn in Fig. 48,

t here fay béS1ﬁh&mﬂem@én§mﬂﬂdst@ésh@h@lyaﬁﬁawgﬂhF@@ . sahhTehzehe 25

| ayer - shaped nmenory board reinforcing portion 44d is _85
memory card. '

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 constitution, since there are disposed

15 the one end portion reinforcing portion 44a in addition to
three uppermost-layer reinforcing portions 44c, .., 4dc,
each memory chip 15 on the top face of the memory board Z1E
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 board reinforcing portion 44d 1is



repl aced with rod-shaped nenory board reinforcing portions 44f, so that

t he uppernost-|layer reinforcing portions 44c and the rod-shaped nenory
board reinforcing portions 44f constitute the reinforcing portion 44. It
is noted that 5 the thickness of the rod-shaped nenory board reinforcing
portion 44f is approximately equal to t#8&-t hi ckness of the solder portion
1 x, in other words, approximtely equal to a space between the nenory
board 21E and the base board 10. In such constitution, since the rod-shaped
menory 10 board reinforcing portions 44f are di sposed bel ow t he

respective npptacedt wisherodeshbpedi ngmeanyt iboyesr d4ce i fondiang neadt yopdar d
21E, i.e., disposed on the side of the base board, it becones possible to
achi eve nor &48§t albe et tle¢ i abberpostetayen amdnfeirnfioncamaritiwis t héc
menory board 15 21, thereby enabling further increase of the nechani cal
strengt h asamél Ithas téeé-bemokdgmnandriyorksiaarnhl reinfogthngf poritacerst i 4 &£
smal | -size nenory card. Also, as a sixth nodified exanple of the twentieth
enbodi nent , cassshounei nhle gredforndigre paytben 2@.f orhtedia siansd f teat
version of the small-size nenory card of Fig. 46, in which three

upper mbst - | aer tigigkreysd ngf paet G- Haped . memddg doarcbnnechédrtbngake a
one | ayer- shaped uppernost-|layer reinforcing portion 44g, so that the

| ayer - shapefouppennmadft- liay eppreximatelyy goarali ao 44g 2hodasédd ubesthbe
reinforcing portion 44. It is preferable -86
solder portion 1lx, in other words, approximately equal to
a space between the memory board 21E and the base board 10.
In such constitution, since the rod-shaped memory
10 board reinforcing portions 44f are disposed below the
respective uppermost-layer reinforcing portions 44c via the
memory board 21E, i.e., disposed on the side of the base
board, it Dbecomes 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. 49, there may be
20 formed a simplified version of the small-size memory card
of Fig. 46, 1in 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 44g

25 constitutes the reinforcing portion 44. It is preferable



that the |ayer-shaped uppernost-|layer reinforcing portion 44g is fornmed
equal to or thicker than the nenory chip 15 on the top face of the nenory
board 21E so as to ensure protection and reinforcenent of each nenory chip
15. 5 In such constitution, the one | ayer-shaped uppernost-I|ayer
reinforcing portion 44g is disposed so-a8%- to cover two nenory chips 15, 15
on the top face of the nenory board 21E, which enables nore stable and
reliable protection and reinforcenment of two nenory chips 15, 15 on 10 the
top face of the menory board 21E, resulting in further increase of the
mechani cal shaengihe akayetslaspddeuppadinngt-aagetr onsiiorfalr csimeengdht oént he
entire small-size nenory card. It is noted that in this nodified exanple,
a one end pagtiien ficemefdoreziuzd pos téontédekerny thenadted temdrhy schilp 15
configuration. Also, in the follow ng nodified exanple of the twentieth
enmbodi ment , cdes@id ptowntukk! ofe tgie/enendbryheoaase 21im wbi el tvw- bayere
menory boards 21E are disposed at |east on one face out of the front and

back faces gkothetbagseandOrboardrdmehtr 6, cashanseyent Bhopdibied exanpl e
of the twentieth enbodi nrent, as shown in Fig. 50, the reinforcing portion

44 is eonstituted by threeguippera®mssétleyelion/) ei nher cigige poLhirenssidped. . .,
44c di sposed on the top face 25 of the uppernost nenory board 21E, a
| ayer - shapedpbliridst8Tayer reinforcing portion 44g is disposed so as
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
10 the top face of the memory board 21E, resulting in further
increase of the mechanical strength as well as the bending
and torsional strength of the entire small-size memory
card. It is noted that in this modified example, a one end
portion reinforcing portion 44a may be added to this
15 configuration.

Also, 1in the following modified example of the
twentieth embodiment, description will be given of the case
in which two-layer memory boards 21E are disposed at least
on one face out of the front and back faces of the base

20 board 10.

First, as a seventh modified example of the
twentieth embodiment, as shown in Fig. 50, the reinforcing
portion 44 is constituted by three uppermost-layer
reinforcing portions 44c, .., 44c disposed on the top face

25 of the uppermost memory board 21E, a layer-shaped third



menory board reinforcing portion 44i simlar to the |l ayer- shaped nenory
board reinforcing portion 44d di sposed between an uppernost nenory board
21E and its |lower nenory board 21E, and a | ayer-shaped nenory board
reinforcing 5 portion 44d di sposed between the |ower nenory board 21E and
the base board 10. It is noted that the87hickness of the |ayer-shaped
third menory board reinforcing portion 44i is approximtely equal to the
t hi ckness of the solder portion 11x, in other words, approximtely equal
to a space between 10 the uppernost nenory board 21E and its |ower nenory
board 21E mésonythoahd reyefoshapedraehbey Béar ¢ iméilafortd ridie pbrYewn 44d,
the | ayer-shaped third nenory board reinforcing portion 44i is disposed so
as to coversbapedt heemsuyr obndirdgs refinffhecdobdepopdritononst 4di x,dispgoséd x
that 15 connects the electrodes 41, ..., 41 of two nmenory boards 21E, 21E
for providibgtpeeheshi oppetmbhe mkmotryobeajdneflEomndyartts oisien rmeuehy
constitution, since three uppernost-layer reinforcing portions 44c, ...
44c, the Iayeardhan&d t Andd 20 eeyer-ys Heasedl menmhmwcbngrﬂorrenmfdﬁ¢;n@nd

t he | ayer-shaped nmenory board reinforcing portion 44d are di sposed, the
two menorypbeaids 24&, d2dfosed béewbeasetlboalcwdd memory rivemrat 208 amér eby
enabling further increase of the nechanical strength as well as the

bendi ng andther paeBaboaz2d dto.engith 1 hdee@nthae shel tisideamno thed.

o8 layer-shaped third memory board reinforcing portion 44i 1is

approximately equal to the thickness of the solder portion

11%x, in other words, approximately equal to a space between

10 the uppermost memory board 21E and its lower memory board

21E. As with the layer-shaped memory board reinforcing

portion 44d, the layer-shaped third memory board

reinforcing portion 441 is disposed so as to cover over the

surroundings of the solder portions 11x, .., 1llx that

15 connects the electrodes 41, .., 41 of two memory boards 21E,

21E for providing protection of the electrode Jjunction
portions.

In such constitution, since three uppermost-layer

reinforcing portions 44c, .., 44c, the layer-shaped third

20 memory board reinforcing portion 44i, and the layer-shaped

memory board reinforcing portion 44d are disposed, the two

memory boards 21E, 21E and the Dbase board 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.



Al'so as an eighth nodified exanple of the twentieth enbodi nent, as shown
in Fig. 51, a layer-shaped second nenory board reinforcing portion 44e may
be formed by shortening the short sides of the |ayer-shaped nenory 5 board
reinforcing portion 44d of the small-size menory card of Fig. 50 to the
extent that the electrodes 41, ..., 41-gB- the short sides are exposed, and
simlarly, a layer-shaped fourth nmenory board reinforcing portion 44 may
be formed by shortening the |ayer-shaped third nmenory board 10 rei nforcing
portion 44i to the extent that the electrodes 41, ..., 41 on the short
sides are exposed. AsAbdsoesdkt, ahheeigithf oh@ididf ijgalr t ieoramdpd emayobe the
constituted by three uppernost-|layer reinforcing portions 44c, 44c, the

| ayer - shapetweetoath nenbbyiheatd mei howei ngnpoitionl4de, ldpeanshabed

| ayer - shaped fourth nenory board reinforcing portion 44j. In such

constituti oBecShdcehbeyt e dppamRsiciddqypsort onf onei pgypdsd | sosmddc,
., 44c, the | ayer-shape second nenory board reinforcing portion 44e, and

the layer 2@yshapedchawq henemnyrooaidicsei of Ottend RH-HstpdY RAeRory
di sposed, the two nenory boards 21E, 21E and the base board 10 are

i ntegrated pyhtghrenabbesihyr bOLE 16NCL LASET 0thb hema IECHBNE CAEmSEy€BgE as
well as the bending and torSional strength of the entire small-size nenory
card. -89 of Fig. 50 to the extent that the electrodes 41, .., 41 on
the short sides are exposed, and similarly, a layer-shaped
fourth memory board reinforcing portion 443 may be formed
by shortening the layer-shaped third memory board
10 reinforcing portion 44i to the extent that the electrodes
41, .., 41 on the short sides are exposed. As a result, the
reinforcing portion 44 may be constituted by three
uppermost-layer reinforcing portions 44c, .., 44c, the
layer-shaped second memory board reinforcing portion 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 integrated, which enables further increase of the

mechanical strength as well as the bending and torsional

strength of the entire small-size memory card.



Al so, as a ninth nodified exanple of the twentieth enbodi ment, as shown in
Fig. 52, simlar to Fig. 46, three uppernost-|ayer reinforcing portions
44c, ..., 44c nmay be disposed only on the uppernost nmenory board 21E out 5
of two-layer nmenory boards 21E, 21E, so that the three uppernost-I|ayer
reinforcing portions 44c, constitute the.reinforcing portion 44. 44c may
In such constitution, since the uppernost-layer reinforcing portion 44c is
di sposed on each of the both 10 sides of each nmenory chip 15 on the top
face of the uppernost nenory board 21E, each nmenory chip 15 on the top

fape of the uppernDstApgapryagoaQﬁ 2AEn Ry hedprotect estaapde redhf otked,
whi ch enables further increase of the nechanical strength as well as the

bendi ng and+{,gxsi 008l emb8asherngt Bsofsnhe sRlfigl 72 mymiyl£ardo AL, as
a tenth nodified exanple of the twentieth enbodi nent, as shown in Fig. 53,

simlar to fkg. thtée ApPREnBREY-PAKLION i8I RIRGING RN 448, may becadded
to the small-size nmenory card of Fig. 52, so that the one 20 end portion

rei nforci ngpRQr Hie0R 1443 s8R0 hCR LRI MM eridUe iR A WBSARG POET baRS

44c, ..., 44c constitute the reinforcing portion 44. I'n such constitution,

since ihe ope e PRIFd ONy fnswf BE&AAgs Pont, o fda isy digpeseadd neaddition

to the 25 three uppernost-layer relinforcing portions 44c, ..., 44c,
uppermost-layer reinforcing portions 44c, .., 44c may

constitute the reinforcing portion 44.
In such constitution, since the uppermost-layer
reinforcing portion 44c 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 21E 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 three uppermost-layer reinforcing portions 44c, .., 4dc,



-90 each nmenory chip 15 on the top face of the uppernost nenory board 21E
may be protected and reinforced, while at the sane tine the nechanical
strength as well as the bending and torsional strength of the small-size
menory card on the 5 side of the card el ectrodes 16 nmay be increased.

Al so, as an eleventh nodified exanple oBO0the twentieth enbodi nent, as
shown in Fig. 54, simlar to Fig. 48, the |ayer-shaped nenory board
reinforcing portions 44e, 44j in the small-size nmenory card of Fig. 51 may
be each 10 replaced with rod-shaped nenory board reinforcing portions 44f,
44K, so thatathememppey nosip rkd rdorchagtgoridon adcthedPRHENS D-BeRpey
menory board reinforcing portions 44f, 44K may constitute the reinforcing
portion 44.bbards 2@ edayt bat priecadtiesknesd ofeintfe nasl s hapede méfor doar d
15 reinforcing portion 44f is approximtely equal to the thickness of the
sol der portEsamelbimel rthod heechenidsal sppeowithates ywebliakst dhe shardib@t ween
the nmenory board 21E and the base board 10. Al so, the thickness of the
rod- shapedamdnmooyshonadl strahgtii of pbet small4kize REmapproxidude! Yhequa
to the thickness of the solder portion 11x, in other words, approximately
equal o a spdeeolbetWeebartiveitayeodeenbfymbpabdsiiEeale&, | n such
constitution, the rod-shaped nenory board reinforcing portions 44f, 44k
are di sposed bel ow eaghso?25 appeimoslehvayeh reodf died ngxrmlieon ofdcthea t he

two nmenory

twentieth embodiment, as shown in Fig. 54, similar to Fig.
48, the layer-shaped memory board reinforcing portions 44e,
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 portion 44c and
the 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 1llx, in other words,
approximately equal to a space between the memory board 21E
and the base board 10. Also, the thickness of the rod-
shaped memory board reinforcing portion 44k is
20 approximately equal to the thickness of the solder portion
11x, in other words, approximately equal to a 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



91 boards 21E, 21E, i.e., on the side of the base board, which enables
nore stable and reliable protection and reinforcenent of the two nenory
boards 21E, 21E, resulting in further increase of the nmechanical strength
as well as 5 the bending and torsional strength of the entire small-size
menory card. Also, as a twelfth nodifiediexanple of the twentieth

enbodi nent, as shown in Fig. SS, simlar to Fig. 49, there may be forned a
sinplified version of Fig. S2, in 10 which three uppernost-I|ayer
reinforcing portions 44c, ... r 44c are connected to nake a one

| 'ayer - shaped,upasr g - 21 By el £€] NERr €h80s DL L PNt HEOba SO Bd@EAS hehich
| ayer-shaped uppernost-|layer reinforcing portion 44g constitutes the

rei nf or¢i ngeAQEiLEN 4dorLt iscppelerablg thalithe bayes is.shepgd ang
uppernost-layer reinforcing portion 44g is equal to or thicker than the

memory chi pré?n@BBEQﬁeﬁepoEa‘EﬁleOftvﬁohg‘heg%ggﬁrﬂ"ﬂé%tdsr%)’ ORI d_r@%@lti&‘ﬂ& a

space is present between "the layer- upper nost-Tayer reinforcing

portion 44g;pand the i nperdace oF the MQEﬁaﬁ‘Eéé@ %f&’s%gglggg\h%ts the { ayer 20

shaped uppernost-layer relnforcing portion giIs I ndependent |y

of t he5“ppeEE§?B§n89§‘gf gfldeg?’?%%?gagr 9%?8{1%&@ of‘”ghéeieHE?fgeé‘ﬁg%lgéi‘iéCh

menory chip n-such con I'on, since the one | ayer-shap
uppernDst-IﬁgﬁgrQekgga(cing portion 44g is di sposed so as

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 reinforcing portion 44g, so that the layer-shaped
uppermost-layer reinforcing portion 44g constitutes the
reinforcing portion 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-shaped uppermost-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



25 to cover the two nenory chips 15, 15 on the top face of the -92 nenory
board 21E, the two nenory chips 15, 15 on the top face of the uppernost
menory board 21E may be protected and reinforced nore stably and reliably,
thereby enabling further increase of the nechanical strength as well as
the 5 bending and torsional strength of.gbhe entire small-size nenory card.
Also, as a thirteenth nodified exanple of the twentieth enbodi nent, as
shown in Fig. 56, there nay be forned a nodified version of Fig. 55, in
whi ch a one | ayer 10 shaped uppernost-layer reinforcing portion 44g forned

by connect hBflobhr @aperImsttha@y o QleRb@RCidHifOris ongs44e, trdcrbs
brought into contact with the inner face of the upper case 30A, so that the

| ayer - shapedabppgrnegEt- Lipieimok €l HéRE £V NBoRPAL D ON A49 KONSELtHEESAt BE]
reinforcing portion 15 44. It is preferable that the |ayer-shaped

upper nost - | agehrheEBRON g DQE&BP? 44841 sreduab1{0 Oofndhiskerhhsnifhe
menory chip 15 on the top face of the nenory board 21E, and is sized so as

to be in coptigeheW tRckREskNRE tfn%C%e%fhatnhfcalu%Q.eﬂe_r@aéle 20Ad of h§£'SHBE“9

protection and reinforcenment of 0 each menory chip 15. In suc

consti Ut i 0BenhARgONSd a¥8Ls3RARE] sHURRRITDS e aygeL 'éﬂtQEQgC%HQlEQE'%Qn 449
is disposed so as™ to cover the two nenory chips 15, 15 on the top face
side of thﬁeggggrxaggqrd 21E, and since the |ayer-shaped

Also, as a thirteenth modified example of the
twentieth embodiment, as shown in Fig. 56, there may be
formed a modified version of Fig. 55, in which a one layer-

10 shaped uppermost-layer reinforcing portion 44g formed by
connecting three uppermost-layer reinforcing portions 44c,
«; 44c 1is brought into contact with the inner face of the
upper case 30A, so that the layer-shaped uppermost-layer
reinforcing portion 44g constitutes 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 board 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 portion 44g is 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



25 uppernost-layer reinforcing portion 44g is in contact wwth -93 the inner
face of the upper case 30A, the | ayer-shaped uppernost-|ayer reinforcing
portion 44g makes the uppernost nenory board 21E integrate with the upper
case 30A, thereby ensuring nore stable and reliable protection and 5
rei nforcenent of the two nenory chips 93-15 on the top 10 face of the
upper nost nenory board 21E, and enabling further increase of the
nmechani cal strength as well as the bending and torsional strength of the
entire small-size nenory card. Also, as a fourteenth nodified exanple of
the twentithé dmysdi nBace & shbean uppe gcas?, I0or ethey beverosheked
nodi fied version of Fig. SS, in which a one end portion reinforcing
portion 44auppefmoshetagededeinfarohey payeionhbdpedralipperppst Wppgemost
reinforcing portion 44g that is connects three uppernost-|layer reinforcing
portions 44memodgchbosgndt AL iheeynyee-shbpethepperanstasay@fAr ethépekyng
portion 44g and the one end portion reinforcing portion 44a constitute the
rei nf orci ngepentring 44moten suteldonst ianat | omeltthbleayeprshapedouppeandst -
20 |l ayer reinforcing portion 44g is disposed so as to cover two nenory
chi ps 35, l1bednfoheemheptf ade shaleted temargnockipbodbd 2UE, canditehetope end
portion reinforcing portion 44a is also disposed, which ensures nore
stabl e and fekkabbe the uppermost memory board 21E, and enabling
further increase of the mechanical 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 one
layer-shaped uppermost-layer reinforcing 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
constitute the reinforcing portion 44.

In such constitution, the layer-shaped uppermost-

20 layer reinforcing portion 44g is disposed so 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, which ensures more 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,



protection and reinforcement of the two nenory chips 15, 15 25 on the top
face side of the uppernost nenory board 21E, -94 while at the sane tine the
mechani cal strength as well as the bending and torsional strength of the
smal |l -size nmenory card on the side of the card el ectrodes 16 may be

i ncreased, thereby enabling further incoease of the 5 nechanical strength
as well as the bending and torsional strength of the entire small-size
menory card. Also, as a fifteenth nodified exanple of the twentieth

enbodi nent, as shown in Fig. 58, there may be fornmed a nodified version of
Fig. 51, inwhbhiehaa the emthelC iporttiloem mechivnicahgspoenigbh 44a Welladal$tion
to three wuppernost-layer reinforcing portions 44c, ..., 44c, the

| ayer - shapeghthbedd iegosyd boar gl ¢1eh hf ot cémgtipos £ | one 4¢hhal lasndzé heemory

| ayer - shaped nenory board reinforcing portion 44d constitute the

rei nforci ngcpeati &R 4dhe 15sidle sush conestitatdonelsctcedeber 6areayi spesed
the three uppernost-|layer reinforcing portions 44c, ..., 44c, the

| ayer - shapegnthbhge8pNMOLYcReBld ridfloie ngfpetiiéon iddireatske la@yertishaped
menory board reinforcing portion 44d, and the one end portion reinforcing

portion 44apebWaniBADI ¥ t2@nk@ar dss 2WEL 12Hs afite t Benbase hosi dtdbsaoral
integrated with each other, which enables further increase of the

mechani cal streagth 88 ¥eb! cAsitBeshendipgzandehor§i @aali. strength of the
entire small-sizé nmenory card, and al so
Also, as a fifteenth modified 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 memory board reinforcing portion 441,
and the layer-shaped memory board reinforcing portion 44d
constitute the reinforcing portion 44.

15 In such constitution, since there are disposed
the three uppermost-layer reinforcing portions 44c, .., 44c,
the layer-shaped third memory board reinforcing portion
44i, 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 of the entire small-size memory card, and also

enables increase of the mechanical strength as well as the



enabl es increase of the nmechanical strength as well as the -95 bending 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 nent, as shown in Fig. 59 and Fig. 60, 5 there may be forned a

nodi fied version of Fig. 58, in which -©BbBree uppernost-|ayer reinforcing
portions 44c, ..., 44c, the layer-shaped third nmenory board rei nforcing
portion 44i, the |ayer-shaped nenory board reinforcing portion 44d, and
the one end portion reinforcing portion 44a are integrally 10 fornmed from
i nsul ati ve bendfngciangl r eskraibpatorsticngti t hé thed nsoedilng iger themony.
More particularly, as shown in a plane view of Fig. 59, in portions along
t he short scded onnshelesddpadf vhefasrdgebdottodeseséof the base board
(i.e., a portion of the small-size nmenory card on the side 15 of the card
el ectrodes 16 that ispbsopnea®nd skdrteénthe mbdbei bdarekahipleandfa pbetion
on the other end side of the base board 10), wide reinforcing portions
44b, 44b havivsgtitehgemdolimersy, besf arireedh, and Fig posti omsd alfdng t Be, | ong
sides inside a pair of facing |long sides of the base board 20 10, |ong and
nar r owsr ei nkaeeeNg@apobéi 668méd4na H4aifbydbeer§oonedrf pigf ubgheini natense of

the nmechanical strength as well as the bending and torsional strength of

the entire tapakl upp@empBEPLYyERr deifBbtEChilapbytibaspoutj ons akengthe
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 portions along the short sides

inside a pair of facing short sides of the base board

(i.e., a portion of the small-size memory card 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 10), wide reinforcing portions 44b, 44b having

large width may be formed, and in portions 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



the short sides inside a pair of facing short sides are 25 vicinity

portions of the electrodes 41, ..., 41, and -96 5 therefore increasing the
wi dth of the reinforcing portions 44b, 44b in the vicinity of the

el ectrodes 41, ..., 41 ensures reinforcenent of the vicinity portions of
the electrodes 41, ..., 41. Also, as aggeventeenth nodified exanple of the
twentieth enbodi nent, as shown in Fig. 63 and Fig. 64, three
upper nost -l ayer reinforcing portions 44c, ..., 44c disposed on the top

face of the uppernost nenory board 21E of Fig. 50 may be replaced with

three upper gRstekayer iA8re8knHgr €hag Wl ¥ UM ,reinfodding hgbraiéns
t hi cker than the uppernost-Ilayer reinforcing portions 44c, ., 44c and

thi cker thamsgachydBMOLy €RLP dhcidbE® RATticeul agldctibesthre ., 41
uppernnst-layer reinforcing portions 44t, ..., 44t, the |ayer-shaped third

merory boar Qnéﬁk@éorféﬂﬂw%ém@r@t“%f 1&1@”%%1%1'1;@%0%‘8@%@ BRI ynhboar d
reinforcing portion 4 may constitute the reinforcing portion 44. In such

constitutiop;.stpgq ghglthree4 pernost- |ayer reinforcing portions 44t,
., 44t , ﬁ eFayereshaped th??d menory board reinforcing portlon 44i, and

the 1 ayer 20 shaped TEOLY haard relaforcing apsdienddd angdi sposede  two

menory boards 21E, 2 and t ase boar are 1ntegrate eac

ot her, WhiCQWSH€9E%ﬁ_féﬁﬁéﬁanmhﬂgre§§e shown in Fig. 63 and Fig. 64,

three uppermost-layer reinforcing portions 44c, .., 44c
disposed on the top face of the uppermost memory 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 particularly, the
three 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 constitution, since the three uppermost-
layer reinforcing portions 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 Dbase board 10 are
integrated with each other, which enables further increase
of the mechanical strength as well as the bending and
torsional strength of the entire small-size memory card.

25 Also, the three uppermost-layer reinforcing portions 44t,



of the mechanical strength as well as the bending and torsional strength
of the entire small-size nenory card. 25 Also, the three uppernost-|ayer
reinforcing portions 44t, -97 ..., 44t are thicker than the nenory chips
15, 15 on the top face side of the nenory board 21E. Consequently, even if
external force acts upon the nmenory chi4®9-15, 15 fromthe upper case 30A
side, the uppernost-layer reinforcing 5 portions 44t, ..., 44t support the
inside face of the upper case 30A so as to interrupt the external force
acting upon the nenory chips 15, 15, thereby inplenenting protecting
function of..t héd4teaveytohicpsrishahs thal semoay ahigisghtieentth amdiié etiop
exanple of the 10 twentieth enbodi nent, as shown in Fig. 65, three

upper nost - Fager sieienfodt cilrey pemorpnbodsdd, 21E., 4£pasgicpodsed oredre 1Hp
face of the uppernost nenory board 21E of Fig. 51 may be replaced with

t hr ee upper pBSerhayerforeenfaatsi nppgorthensenddy, chips 44 tlHatfwmore thécker

than the uppernost-layer 15 reinforcing portions 44c, ..., 44c and thicker
than each uppery chisp 130AMorsdidegrt itthd arbpgpethest-hragnppee msdrciayer
reinforcing portions 44t, ..., 44t, the | ayer-shaped second nenory board

rei nf obci ngppettibas 44e, and 44t s@ayesrt shapednbadet favenariy tloar dpper
reinforcing portion 44 may 20 constitute the reinforcing portion 44. In

such consti tdkeoBpASisBC@st e tintea tipperimstextayed] r&drdor£¢bgngoubdboNs
44t , ..., 44t, the | ayer-shaped
the memory chips 15, 15, thereby implementing protecting
function of the memory chips 15, 15.
Also, as an eighteenth modified example of the
10 twentieth embodiment, as shown in Fig. 65, three uppermost-
layer reinforcing portions 44c, .., 44c disposed on the top
face of the uppermost memory board 21E of Fig. 51 may be
replaced with three uppermost-layer reinforcing portions
44t, .., 44t that are thicker than the uppermost-layer
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 portion 44e, and the layer-
shaped fourth memory board reinforcing portion 447 may
20 constitute the reinforcing portion 44,
In such constitution, since the three uppermost-
layer reinforcing portions 44t, .., 44t, the layer-shaped
second memory board reinforcing portion 44e, and the layer-

shaped fourth memory board reinforcing portion 4473 are

25 disposed, two memory boards 21E, 21E and the base board 10



second nmenory board reinforcing portion 44e, and the | ayer- shaped fourth
menory board reinforcing portion 44 are 25 di sposed, two nenory boards
21E, 21E and the base board 10 98 are integrated with each other, which
enabl es further increase of the nmechanical strength as well as the bending
and torsional strength of the entire sm#8--size nmenory card. Also, the

t hree uppernost-layer reinforcing portions 5 44t, ..., 44t are thicker than
the menory chips 15, 15 on the top face side of the nenory board 21E.
Consequently, even if external force acts upon the nmenory chips 15, 15
from the upper tategBaredi deith heagpeomber-| aybichei ahabdéeag fpothénns
44t , ..., 44t support the inside face of the upper 10 case 30A so as to

i nterrupt thecegeeenalfl ftbecaeabinigalpetrenigehnermormelchips ke bendiher eby
i npl ementing protecting function of the nenory chips 15, 15. Also, as a

ni net eent h podi fteds ezl estafertditdr  plenthet rerdnibedi sewatl 1 -a3 zehomemonyFi g.
66, three uppernost- 15 layer reinforcing portions 44c, ..., 44c disposed
on the top ftacd.ofAlée, uppertibste meppe ymbebr tapdE oéikfgrcb2gnayrbions
replaced with three uppernost-layer reinforcing portions 44t, ..., 44t

t hat arse t hdéker ..t hdatt heeuppeckest thayethermembdoycchyppol ) obS ddcthe. .,
44c and thicker than each 20 nenory chip 15, so that the three

upper nost - | aper facei sfiakeciofy oy themsr@dboard . 2184t Consédghehel yheeven
reinforcing portion 44.
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 the upper
10 case 30A so as to interrupt the external force acting upon
the memory chips 15, 15, thereby implementing protecting
function of the memory chips 15, 15.
Also, as a nineteenth modified example of the
twentieth embodiment, as shown in Fig. 66, three 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 wuppermost-layer reinforcing portions
44t, .., 44t that are thicker than the uppermost-layer
reinforcing portions 44c, .., 44c 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 constitution, 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



In such constitution, since the uppernost-layer reinforcing portions 44t,
., 44t are disposed on the both 25 sides of each nenory chip 15 on top
face side of the 99 uppernost nmenory board 21E, each nenory chip 15 on the

top face side of the uppernost nenory board 21E may be protected and
reinforced, thereby enabling further ingwease of the mechanical strength
as well as the bending and 5 torsional strength of the small-size nenory
card. More particularly, the three uppernost-layer reinforcing portions
44t, ..., 44t are thicker than the nmenory chips 15, 15 on the top side of

the menory Qﬁéégmgég-mgﬂe§9qB%BEBYQlE?V%%cEfM@de ahfiPrioe Act sndpespt he
menory chips 15, 15 10 from the upper case 30A side, the uppernost-|ayer

reinforcingeREEti QR§e44bs - the 4AbpSHRPOE! hBRcHPSig8ataceof Lh¢ upeer
case 30A so as to interrupt the ex?ernal force acting upon the nenory

chips 15, 1 oEQSESanBHpE@ﬂE@BEEQd,Pfﬂ%ﬁ&ﬁ&”Qngﬂﬂgﬁ%gguPﬁhéPeiHE%EE¥eChips

15, 15. 15 so, as a twentieth nodified exanple o twenti et

enbodi Ment , o35 SOV 1Ea1075rb0aLER] A RS 1 BEeebPeLIREtyg aYRE

reinforcing portions C, .. I sposed on the top face e

uppermgst negpLy JRoar d; BE9- i <h0F € ShpRerpmst - ayet 4 €i nfgLei ng
.., 4 L % i ok pp yer

portions 44t are er than the u nost-1a

oL 0Ll PORRSEILANAHHC, epg, 4485000 T PEEKBLRRRTLEORD  TEUDRKcgHLRS1S
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

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 function of the memory chips 15, 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 uppermost-layer reinforcing portions 44t,

20 ey 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.



portions 44f, 44k may constitute the reinforcing portion 44. 100 In such
constitution, the rod-shaped nenory board reinforcing portions 44f, 44k
are di sposed bel ow each uppernost-layer reinforcing portion 44c via two
menory boards 21E, 21E, i.e., on the side of the base board, which 5
enabl es nore stable and reliable protec®®n and reinforcenment of the two
menory boards 21E, 21E, resulting in further increase of the nechani cal
strength as well as the bending and torsional strength of the entire
smal | -size nmenory card. Al so, the three uppernost-|layer reinforcjing 10
portions 44t, ..., 44inagechhcenerltwbiorhethenb?y ehipad menoty Basffe top
side of the menory board 21E. Consequently, even if external force acts
upon the neneiyfehiprglsponsions ohdthe ddder aggsed3gnrosede, behew each
uppernost-layer reinforcing portions 44t, ..., 44t support the inside face
of 15 the uppeervast-38peso msinforaing r griidmn exidsy n&¥iaf okve BEWPHY upon
. the nmenory chips 15, 15, thereby inplenenting protecting function of the
menory chi peod&ds131E( TaeRt yiFer st oEnbbei sde) oRekbe basa Bearf, swkéchenory
card according to a 20 twenty-first enbodi nent of the present invention,
menory 5 chi peabhbes. .. motb aretpbkssurantondedlaadlei xepreobechéobot hanfr ont
and back faces of the nenory board 21 so that the positions of the nenory
chi ps 15, .reinfbrdespnsedfomnhehéwo memory boards 21E, 21E, resulting

in further increase of the mechanical strength as well as
the bending and torsional strength of the entire small-size
memory 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 1f external force acts upon the memory chips 15, 15

from the wupper case 30A side, the uppermost-layer
reinforcing portions 44t, .., 44t support the inside face of
15 the upper case 30A so 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 invention, 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 the memory board 21 are

25 approximately the same.



both front and back faces of the nmenory board 21 are 25 approximately the
sane. -101 In the case where | ayout of electrodes 21p, 21p on the front
and back faces of the nmenory board 21 is out of alignnent, ununiformty of
load is generated when the nenory chips 15, 15 are each pressure-bonded to
the 5 front and back faces of the menoryghoard 21, which nmay 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 failure
between the electrodes 21p of the menory board 21 and the el ectrodes 10

15p of the nmenory chipnl%hel caydeynhkoecprieu il ageneeat8roabssuLly,j unsction
failure between the el ectrodes, as shown in Fig. 69, the positions of the

el ectrodes iﬁg, on: thel HrHtSRAREDHAEK t BRcebObR thanmeaRd patdafaces of the
menory board 21, i.e., the 15 layout, is set approximately the sane and the

shape theregfit ic¥ al 50ne@int heusanRroMateySREC foLdl by, Jdife <o Er anand
the land of the el ectrodes 21p, ..., 21p of the nenory board 21 are

desi gned tothe ifinldls S@NEPOSisti ons %@@tégtﬁa??esgﬁ@@egonEEth&ﬂ%ﬁé the
menory chip 15 i s préssure-bonded 20 and fixed to either one of the front

and bagk fagesnel dfie LAERDIA A0Ardr2kfas SbR¥Ay | 'i‘)o@frgit thBomﬁdﬁnﬁéy chip

15 is pressure-bonded and fixed to the other face o front™ and

back faces gf,the, MeRDLY DO L1 &5 WK IMn 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 failure between the

electrodes 21p of the memory board 21 and the electrodes
10 15p of the memory chip 15.

In order to prevent generation of such Jjunction
failure between the electrodes, as shown in Fig. 69, the
positions of the electrodes 15p, .., 15p disposed on the
both front and back faces of the memory board 21, i.e., the

15 layout, 1is set approximately the same and the shape thereof
is also set the same. More specifically, the centers and
the land of the electrodes 21p, .., 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

20 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



Fig. 71 so as to uniformand elimnate deformation of the -102 nenory board
21 at the time of pressure bonding and fixing for elimnation of junction
failure. Mdre specific nmounting process is such that as shown in Fig. 70,
the menory chip 15 is pressure-bonded and 5 fixed to either one face of
the both front and back faces of the neﬂ$§y board 21. Next as shown in Fig.
72, an insulative sealing resin 200 is filled in between the nenory board
21 and the nenory chip 15 so as to seal electrode junction portions

bet ween the el ectrodes 15p and 10 the el ectrodes 21p. Next as shown in Fig.

73, the nmenpeyorPophdrdlois Rl 2eed 1Qhed JEEPYIL RQar R BGRITBIMN g SEAIEL S
with the other face of the nenory board 21°facing up, and ~then the

surroundi ngegf éb?mﬂRQP{danQr?ugéti . PEES toward the nenory board
pl acenent stage 49 by neans of"a Is frame-s aped or rod-shaped board fixing

jig 48 so as to refoym U%ﬁ@kﬂ%ﬁc@ﬁmﬁﬁ{ ?Sc aorys board 2} d nyihis
at e

state, as shown in Fig. wth an 1 nsu rnmosetting reS|n sheet

bei ng preseeﬁagﬁt memhewt hgﬁe ha66y fcﬂﬂ? fgon dg%Pgéég IX@?@ gemory

chip 15, the menory~ chi p 'S conpression- and T e ot her

face of the mpanry.hated 21 4hi |2 beine bRg! g4 dTeans . aaperel”

conpreSS|on Ing to I NSu atlve se Ing resin

filled in bgpwagy BEno P50, 035, 21 0 108 BB SN Pel . {95, og) i ng
e

insulative sealing resin 200 is 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 21p. Next as shown in Fig. 73, the memory
board 21 1is 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 1is pressed
toward the memory board placement stage 49 by means of a
15 frame-shaped or rod-shaped board fixing jig 48 s0 as to
reform curvature or warp of the memory board 21. 1In 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 memory 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, so that the
insulative sealing resin 200 1is filled in between the

memory board 21 and the memory chip 15 for sealing the



-103 el ectrode junction portions between the el ectrodes 15p and the

el ectrodes 21p as shown in Fig. 75. Also, another nounting process is such
that as shown in Fig. 70, the nmenory chip 15 is tenporarily fixed 5 to
either one face of the both front and back faces of the nenory board 21.
Next as shown in Fig. 71, the menory chigz 15 is tenporarily fixed to the
other face of the both front and back faces of the nenory board 21. Next
as shown in Fig. 76, the menory board 21 to which the nenory chip 15 is 10
fixed is placed on a thermal conpress ion-bonding tool 46 wth the other

face of theeleabEydbognbcZiohapbirgivps ddwddiertidelidwiredes 15p and
conpr essi on-bondi ng tool 46 and the thermal conpression-bonding tool 47

are sinultanpeushyctdodeen2ip direedbwonsnt hay. mEe them close to each ot her
so 15 as to pressure-bond and fix each of the nenory chips 15, 15 to the

both faces of the menmi¥oboarbtbr NeXtnt 8y Ryelcakisvei SealibAg dresd Nag00 is
filled in between one face of the nenory board 21 and the nenory chip 15

for sealingshBgneligctFiode wn%h@nmeﬁéiryoeﬁlpetlvseefg 20erhhier £t £ T 06284q15p
and the electrodes 21p, while an insulative sealing resin 200 1s also

filledsgin b%E“%@@hEQeon%tE%%ef%@eﬁwz138%H“¥¥Hﬁ&t%KH(bégkaﬁQEégeoEEEHéy
chip 15 for sealing the electrode junction portions between t
el ectrodes japoapdpbheqebect regdes 2dPsha@4in Fig. 71, the memory chip
15 is 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
then the thermal compression-bonding tool 46 and the
thermal compression-bonding tool 47 are simultaneously
driven in directions that make them close 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 memory
chip 15 for sealing the electrode junction portions between

20 the electrodes 15p and the electrodes 21p, while an
insulétive sealing resin 200 is also filled in between the
other face of the memory board 21 and the memory chip 15
for sealing the electrode junction portions between the

electrodes 15p and the electrodes 21p.



In such constitution, the positions of the nmenory chips 15, ..., 15
di sposed on the both front and back faces of the nenory board 21 are
aligned, so that as a result of pressure-bonding of the nmenory chips 15,

., 15 to the 5 nenory board 21, coefficients of |inear expansion on the
both front and back faces of the menoryjbpgard 21 becone approximtely the
sane. This nakes it possible to cancel the curvatures or warps generated
on the both front and back faces of the nmenory board 21, thereby achieving
10 consi derabl e reduction or elimnation of the curvatures or warps of the

menory board 21. (TwebhysSekosonkobodtbens ) thespasltsoze dENMOhY mamhdry
according to a twenty- second enbodi nent of the present invention is

structured chbpsuch,that & jaieddoed perit the biphi Fradnspesed hetneeacthe
central portion of the nmenory board 21 and the base board 10 so as to

i ncrease rebifabhkl ngnefryChbwaiure Qiranaill gri¥gvesy itihtangs bendesglst sengt h
of the nmenory board 21. More particularly, as shown in Fig. 77, when the

20 nenory bgaedsdtcl-peaapapatdNg theo RABRABEY CMAAss 195,15 eachs aiy t Bgebot h
front and back faces is nmounted on the base board 10, only the both ends

on a | engi tﬂ@inBﬁg HJABH | 2D, Oboekhe chBRREY d¥0al Ohddr AkQpauBRek! &sh bynthe
base board 10 an the central portion of the nenory board 21 is not at al

25 supportedoshncgrddie ghechhedestddas - of, thk ohehdy MBBREY -A05pbecome

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
10 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 embodiment of the present invention is structured
15 such that a junction portion 1llp 1is 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 particularly, as shown in Fig. 77, when the
20 memory board 21 incorporating two memory chips 15, 15 each
on the both front and back faces is mounted on the base
board 10, only the both ends on a longitudinal 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

25 supported since the electrodes 41, .., 41 of the memory



board 21 are di sposed al ong each short side in the vicinity of each short
side of the nenory board 21. Eventually, due to difference in coefficient
of |inear expansion and thickness between the nenory board 21 and the base
board 5 10, the nmenory board 21 tends to curve. As a result, for exanple
if the nmenory board 21 is housed in betywgn an upper case 30A and a | ower
case 31A in the state of being curved upward, the central portion of the
menory board 21 comes into contact with the inner face of the upper case
10 30A, which may cause cracks in the central portion of the upper case
30A as showbokmrdFRY. a¥8. dil 8posderalongr exent shbet abore, iastrBowiciAi E/gs.
79, 80, and 87, a junction portion lip is disposed between the central

portion on afl eaght glbpal sdieeeti @ReOhmehbe ylboaRADRY .DORTENRLadNd, t hEcbase
board 10 so as to keep a constant space between the nenory board 21 and

the base bearddi@rteentacrensi Bgefelitabhtityrof 1eneyat uegppheventi gaq and
bendi ng strength of the nmenory board 21. The requirenents for the junction

portion 1lpth$ckBekeePerwd@nCoisd aNEMSPACHORGINWEEN LhE WBIDIYa Hoapdazd and
t he base board 10. The junction portion lip is set to be approximtely

the same inibei ghle afnldis SRUHRL POrEeRAs 1%, @Rl MKW De CRREHEE] Veoor
nonconductive. The shape of the junction portion Iip nmay be any shape such

as @ bal | sbapfpza and 8nkOGheiARE: bdheaNWIDEE s Ofn dilied UDRT iUkwRQd i gAs 11 p
upper case 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 30A, which may cause cracks in the central portion of the
upper case 30A as shown in Fig. 78.

In order to prevent the above, as shown in Figs.

79, 80, and 87, a junction portion 1llp 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 Jjunction portion 1llp is to keep a

20 constant space between the memory board 21 and the base

board 10. The Jjunction portion 1llp 1s 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 shape

25 and a rod shape. The number of the Jjunction portions 1llp



may be either one or two for keeping a constant space between the nenory
board 21 and the base board 10. Also, in the case where two-|layer nenory
boards 21, 21 are nounted on the base board 10, as shown in Fig. 5 81 and
Fig. 82, the junction portion 11p is di sposed between the | ower-side nenory
board 21 and the base board 10, while=%dfe junction portion 11p is also
di sposed in between the two-layer nenory boards 21, 21, so that the space
bet ween the nmenory board 21 and the base board 10 is 10 stably kept, and
t he space between the nenory boards 21, 21 is also stably kept, resulting
i n achi evi ngay ndreeaskther (aslg abirl i #Wo off ofheke@PiRTurde FPBYERPFONSRFF t he
bending strength of the two-layer nenory boards 21, 21. It is noted that
in the aboveeewbeni peatmeneindecard 2heand ddte derse 4a0ard 1041 are di sposed
on the both end portions on the |ongitudinal direction of the menory board
21, the junction porthbsodlpni $hdi sposedWier ¢ hEWSSABYAr AT DPIRER® t he
el ectrodes 41, ..., 41 are not disposed. However, the present enbodi nent
is not |im2ed hemeromoamde?D arhefled opese heoptidiciOon aForalicvm |1 by - be
di sposed each on the both ends on the |ongitudinal direction of the nenory
board 31 i n8lheamds&iwher 82t hetbkeciumeietont]l portioml lde 1di spbsedsefd t he
central portion on the longitudinal direction of the nenory board 21 as
shown in Figetd3enAkthe Aower-tsielec assmatherizodhe 2leemndodds 4dase  boand are
di sposed on -10 L

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 memory 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, since

15 the electrodes 41, .., 41 are disposed on the both end

portions on the longitudinal direction of the memory board

21, the junction portion 1lp is disposed in the central

portion where the electrodes 41, .., 41 are not disposed.

However, the present embodiment is not limited thereto, and

20 therefore the junction portion 1llp 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



one end on the |longitudinal direction of the nenory board 21 as shown in
Fig. 32, the junction portion |ip my be disposed in the other end of the
| ongi tudi nal direction of the nenory board 21, or in the other end and the
central 5 portion. Also, as the junction portion, there nay be 10 di sposed

el ectrodes 41,

., 41 which are electd@ally connected, or are not

electrically connected to other board(s) or do not forma circuit
necessary as a small-size nenory card. (Twenty-Third Enbodinent) In a
smal | -si ze nmenory card according to a twenty-third enbodi nent of the
present invemn¢i end bar theoi Ivmgitoidiowdt sdioeoeidownofhehlkotterdamnt basmdd back
faces of the nenory board 21, through holes 21q are forned on the is
menory boar#l2%s attbvan Lhe Himner3Z,i r cnef gnenttialn feeesieaf 11pe ntadr avgh

hol es 21g, conductor |ayers 21r are formed, and further for covering the
conductor | ayepss@dr insyAthether e@si B et SorddsStwedinali spisesk i & od £ udi ng

anounts of the

resists 21s to the nenory board 21 are set approximately 20

the sanme astpéomendiryg cyErMtE] Of oferBdr i Prhencehan angl atid odest 24D.
More specifically, as shown in Fig. 83, protruding anounts of the resists

21s of sthe peppiynboardisd]l ad£ ltargesuhbanolr Qs g g, amleres akyotber

el ectrodes, 25

i.e., protruding anmounts of the nmenory chip junction

disposed electrodes 41, .., 41 which are electrically

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-Third Embodiment)

In a small-size memory card according to a

twenty-third embodiment of the present invention, for

15

20

25

joining circuits formed on the both front and back faces of
the memory board 21, through holes 21g are formed on the
memory board 21, and on the inner circumferential faces of
the through holes 21g, conductor layers 21lr are formed, and
further for covering the conductor layers 21lr, synthetic
resin resists 21s are disposed. Protruding amounts of the
resists 21s to the memory board 21 are set approximately
the same as protruding amounts of memory chip Jjunction
electrodes 2lp.

More specifically, as shown in Fig. 83,
protruding amounts of the resists 21s of the memory board
21 are larger than protruding amounts of other electrodes,

i.e., protruding amounts of the memory chip Jjunction



408 el ectrodes 21p, in sonme cases. In such a case, when the nenory chip 15
is pressure-bonded to the nenory board 21, |oads acting upon the nenory
board 21 become ununiformdue to difference in protruding anbunts between
the resists 21s 5 and the nenory chip junction el ectrodes 21p, which may
causes, for exanple as shown in a rightzesd junction portion on the front
face side in Fig. 68 and in a left-end portion on the back face side,
junction failure between the nenory chip junction electrodes 21p and the
el ectrodes 15p 10 of the nenmory chip 15. Here, by grinding the resists 21s
or the likeelastrstiewn2ilp,Fiich Sdmet Bbasesar e Ihordeth r&€scake, 2kihdraving
protrudi ng anounts whose hei ghts are approximtely identical to those of

prot rudi ng memonys chfipt e el ecprosesrdSodagedf tbhenaemaime rehisodBd 21,
Consequently, the heights of protruding anounts of the el ectrodes 15p of

the nenory thaps ibthagompoappheXmEicely bada ixalbdeidenhiel ghd smodué he
protrudi ng anounts of the resists 21t, by which when the nenory chip 15 is

pressur e- bondedi EGetBRcEEMAI YrHoaidi 23, arOuhPadSe BGééNItWPOR kDSt BENDS Y
board 21 becomes uniform thereby achieving prevention of junction failure

bet weeB thenel enld odemozdp @hip hguRIgn beacdt2ddapd 1he, Qachr odes 15p
of the nmenory chip 15. Also, as a nodified exanple of the twenty-third 25
enbodi ment , cags8BPWNELR FigamBhe the idk@e ah the right-end junction
portion on the 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 1in Fig. 84, there are formed resists 21t having
protruding amounts whose heights are approximately
identical to those of protruding 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 Jjunction failure between

the electrodes 21p of the memory Dboard 21 and the
electrodes 15p of the memory chip 15.

Also, as a modified example of the twenty-third

25 embodiment, as shown in Fig. 85, the inside of the



-109 conductor l|ayers 21r of the through holes 21q in the nenory board 21
may be filled by plating to formplated portions 21u that do not protrude
fromthe openings of the conductor Ilayers 21r. In such a constitution,
since the plated 5 portions 2lu are smaller than protrudi ng anounts of the
el ectrodes 15p of the nenory chip 15, |Ho¥¥ds acting upon the nenory board
21 becone uniformwhen the nmenory chip 15 is pressure-bonded to the nenory
board 21, thereby enabling prevention of junction failure between the

el ectrodes 21p 10 of the nenory board 21 and the el ectrodes 15p of the
nmemory chi ponguctanehayeFourth Ehboke neEquad dimales s11@ Henbhy BRRREY
according to a twenty- fourth enbodi ment of the present invention is

struct ured bsasdcRlt haty &ecohidulcgdrby oplatérer tealfioyme ankidead nge¥ kPR doar ds
(such as the conductive wires 11, 53, the conductive ball 71, and the

sol der portRon thay ds mot pisposee bHnomhehe neperind®aell Phe eerdastehown
in Fig. 95 and Fig. 100, protruding electrodes 11t, ..., |It are
integrally feyaed oil20 thkn elsectr odescdnstitutian, seigsca othki nbhatedt he
necessity of disposing the conductor. It is noted that description wll
be gi vén of ptheioase Ather erén smatdeuf acthani pyofrocdsy aheupt st afdi hige
electrodes Ilt, ..., lit are fixed onto the electrodes 41, ..., 41 of the
menory boardl2ttrbidesvebpi af 26he heemanyf abipribg poadessctiheg pponr theng

el ectrodes 11t,

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
10 of the memory board 21 and the electrodes 15p of the memory
chip 15.
(Twenty-Fourth Embodiment)
A small-size memory card according to a twenty-
fourth embodiment of the present invention is structured
15 such that a conductor for electrically connecting the
boards (such as the conductive wires 11, 53, the conductive
ball 71, and the solder portion 11x) is not disposed on the

memory board 21, but as shown in Fig. 95 and Fig. 100,

protruding electrodes 11lt, .., 11t are integrally formed on
20 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 protruding electrodes 11t, .., 11t are fixed onto the
electrodes 41, .., 41 of the memory board 21. However in

25 the manufacturing process, the protruding electrodes 11t,



., it may be fixed onto el ectrodes 10, ., 10 of the base board 10. The
hei ght of each protruding electrode |it is equal to or larger than the
t hi ckness of the nenory chip 5 15, and the protruding electrodes Iit are
integrally forned by plating on the electrodes 41, ..., 41 of the nenory
board 21. Description will be herein gidvem of a method for manufacturing
the small-size nmenory card with use of the 10 protruding electrodes lit,

., lit. First, before describing the nethod for manufacturing the

smal | -size menory card with use of the protruding electrodes lit, lit, a
met hod for manlfactayi bg o isred |orsicee herorgdear 40w t.hol0 wuse Wie thasel5
protruding electrodes lit, ..., lit will be described for conparison

First, as shomndi hOFig. 88, solder paste is fed by printing to the base
board 10 of the base board nodule 210. More specifically, a stencil 54

havi ng a through hol eTR® ¢terirggsposnfli rgcho readirudirmopghlboteocdBa 1dft t he base
board 10, i.e., a solder paste insertion hole 54a is put on top of the

base board &guef the draseabgerdthadulttc2lfhicntess squebgeandrrys anVed
whi |l e nmovi ng sol der paste 12 on the stencil 54. Then, the sol der paste 12

ibs igs%r) ted1sp afdtehdSpbetprassgdelotoreasd Lhtowgh hetegtal of rbbrebase
o by plating on the electrodes 41, .., 41 of the memory board
21.

Description will be herein given of a method for

manufacturing the small-size memory card with use of the
10 protruding electrodes 11t, .., 1l1lt.

First, before describing the method for
manufacturing the small-size memory card with use of the
protruding electrodes 11t, s 11t, a method for
manufacturing a small-size memory card withbut use of the

15 protruding electrodes 11t, .., 11t will Dbe 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

20 corresponding to each through hole 10a of the base board
10, i.e., a solder 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

25 be pressed into each through hole 10a of the base board 10



-111 from each sol der paste insertion hole 54a of the stencil 54, so that
the sol der paste 12 is disposed on the electrodes |Ox as shown in Fig. 89.
Here, in each through hole 10a of the base board 10, the sol der paste 12
is set 5 slightly protruding fromthe base board 10 in a thickness
direction of the base board 10. This isiisr holding conductive balls (such
as solder balls and copper balls) on the respective sol der pastes 12 nore
stably by adhesive strength of the solder paste 12 itself in later

process. 10 It is noted that the sol der paste may be fed by a di spenser

i nstead by promtieagh Atoltder spaet¢i mesertabherhdlwat 54si nifl arthd ostéeciabove
step, the solder paste 12 is inserted so as to be pressed in each through
hol e of theSa&pnosy bdsaid Zhef ddielekS mpamarey haar dsnodukposedt hat t bke

sol der paste 12 is disposed on the electrodes 41 as shown in Fig. 90. It

i s noted thalecthedss| dex pastsaowny ibe Fief R a digpensiar ¢dash eadrbyigh
printing. Next, as shown in Fig. 91, a conductive ball 71 20 is fed one by

one onto theotkecbrods atheeasdss dbskerd pasy ethad eslube mrEdey lwars 24t of
t he menory board nodul e. When each conductive ball 71 is placed on the

sol der spast g1ightlyherpegudias tfhemeafhd sb&et bbAréiheostial ea othbekndss
slightly sunk in the solder paste 12 by the adhesive strength of the 25
sol der pastgi#dctisgl fof the base board 10. This is for holding
conductive balls (such as solder 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, similar to the
above step, the solder paste 12 is inserted so 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 being slightly
sunk in the solder paste 12 by the adhesive strength of the

25 solder paste 12 itself.



-112 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 that each solder paste 12 of the base board 10 corresponds to each 5
conductive ball 71 of the menory board 21. Next, as shown in Fig. 93, the
menory board 21 having conductive ballsi¥d, ... 1 71 is overlapped with
the base board 10 and lam nated, and with action of certain pressure, a
part of each conductive ball 71 of the nmenory board 21 is inserted into 10
the sol der paste 12. of the base board 10. Consequently, the base board 10
and the nenory board Réxty eaposrtitloaademand bebdd approxi tateéy paeal el to
each other as shown in Fig. 94. It is noted that in Fig. 94, each

conductive babkn 7h amndy.t he2 el enér pdei4lioms tde shaebabet b@arehory bnard 21
15 are in the state of being enbedded in the solder paste 12. Thus, the

smal | -si ze gREDMemRAd MddrDULl useeofdetid@niniad r sdeng teébectaastessbller. . .,
| 1t is manufactured. However feeding of the conductive balls 71, ..., 71

needs |abopaghd tipe, oZndthenbaspi t Wohel ween theredgsdndsdestdl, e26h4dl is
smaller, e.g., 0.3nmmor less, short circuit caused by contact between the

sol derg 12 anHﬁ@t@ﬁ@C§§§lOﬁll@EmﬂHk ﬂéﬁbﬁyﬁﬁéﬁr@mylOCQ%bd;FoésSQEHWQ
prevention of the short <circuit, the protruding electrodes IIlt, ... | |It

are preferahl yigseds, FehboNERgr JeB6ELR! bONLEL8aYSE8RaLBR1va1Balls 71,

., 11 1s 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 electrode 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 1s 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 solders 12 in the process of Jjoining

the boards may occur. For secure prevention of the short

circuit, the protruding electrodes 11t, .y 11t are

preferably used. Following description discusses the



met hod for manufacturing the small-size nmenory card wwth use of the
protruding electrodes lit, ..., lit. First, simlar to Fig. 88 and Fig. 89,
sol der paste 12 is disposed on each electrode | Ox on the side of 5 the
base board 10. Next, as shown in Fig. 96, a protruding electrode Ilit is
formed by plating and the |ike on each ®l®ctrode 41 of the nmenory board
21. After that, as shown in Fig. 97, nenory chips 15, ..., 15 are nounted
on the nenory board 21. 10 It is noted that in the case of nounting

two-| ayer nenory boards 21 on the base board 10, a protrudi ng el ectrode
lit is formedhby [oatimghafuctireihdgkehen eedhl el iend radrod4y arard heibiot h
faces of a | ower-side nenory board 21 as shown in Fig. 98. 15 Next, as
shown in Figse99f the posttiuabsgoéleberobasel board, 101and the nenory board
21 are determ ned such that the protruding electrode lit on each el ectrode

41 of the nenory boardr2t, cerimgsipandsot arieachsel egid odegl0X f sbhéebase
board 10. Next, the nmenory board 21 are 20 overl apped with the base board

10 and | am paked, 1and swidispcadd agh oka€Rr bakbtpbaesung oh pard ofideach
protruding electrode Iit of the menory board 21 is inserted into the

sol der spast ené2naBeeBshre! ectrode 10x of the base board 10. Consequently,
t he base board 10 and the nenory board 21 are -114 positioned and hel d
approxi mately parall efeke, €eashsBbREN iASFig. 96, a protruding electrode
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 memory board 21.

10 It is noted that in the case of mounting two-layer memory
boards 21 on the base board 10, a protruding electrode 1llt
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. 29, 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 into the

solder paste 12 on each electrode 10x of the base board 10.

Consequently, the base board 10 and the memory board 21 are



shown in Fig. 100. In such constitution, the conductive balls 71, 71 are no
| onger required, and | abor and tine for feeding S the conductive balls 71,
..., 71 are elimnated. Further, even if a pitch between the el ectrodes
41, 41 is smaller, e.g., 0.3mmor less, the protruding electrode |t of
the nmenory board 21 is just slightly i-hsérted 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 the process of joining the boards may be prevented. In
each of thepabovtoraBBodndehtdd emphokimetighy berellad bb thehbaskeboard 10,
each through hole 21a of the 15 first nmenory board 21, and each through
hol e 22a of shhensénoBdgredOy board 22 rmay be positioned arbitrarily such
as along the vicinity of a long side along a | engthwi se direction of each
board, along the vicibht gueh aosbeituside, shengoaductitedbsectsi on, ..,
orthogonal to the |lengthwi se 20 direction of each board, or in a

rectangul ar 7shape alonpndde végunréy, okntiheabemrg adiad tsihey tfst deseddhgo in
each of the above enbodi nents, solders may be provided to each through

hol e 1Ga of thhe dasmddaied bd0lseach throughakel e Pikeirofrddie frustneenory
board 21, and 25 each through hole 22a of the second nenory board 22 either

by means of egedi sgensesitei bytPetnt LAY, eQeclyodlers1,metihoms tRaller,
illustrated).
e.dg., 0.3mm or less, the protruding electrode 11t of the
memory board 21 is Jjust 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 the
process of joining the boards may be prevented.
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 wvicinity of a long side along a lengthwise
direction of each board, along the vicinity 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 2la of the first memory board 21, and

25 each through hole 22a of the second memory board 22 either




Al so 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. The sol der paste 12 nornally needs to be heated up to 250 Cto be
nmel ted and hardened. However, in the case of using the conductive
adhesive, heating to 150 Cis sonetinesilsufficient, and in such case,
heating tenperature may be 10 set |ower than that of the sol der, thereby
enabling reduction of warping of each board. Also in each of the above
enbodi nents, the conductive wire and the conductive ball may be used in
conbi nat i onbyl mseaasl off t hes@djspensgth eint hby oprbotinef & tlbem other
pi |l | ar-shaped conductive nenbers such as solders or copper may be used
(not illustmatkediis Ahsb ihleathavédi he above enbodi nents, when a plurality
of the menory chips 15 are nounted on either top or bottomface of each
board, insulative or adaductinve € res, ihsul afdome oremdmtlimdénive, pi bl ars
or insulative or conductive balls my be di sposed between a plurality of
the menorycohdpsti¥ei adhbeiaeemanobei nsedniastentit bf thecsobdegspastor
securing an inter-board space or for reinforcenent (not illustrated). 5 In
each ofs t helaboveTeaboshmnitsivd hadhesdvet i ney kalrdtadil, theéleesduct ohe or
the rectangul ar parallel epiped chip electronic conponent 80 nmay be used in
pl ace of theolder paste 12 normally needs to be heated up to 250 °C to
be melted and hardened. However, in the case of using the
conductive adhesive, heating to 150 °C 1is 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 conductive ball may be used in
combination. Instead of these, or with either or both of

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 illustrated).



conductive wire 11. Also in the above enbodi nent, when the film boards are
used, materials of the filmboards may include polyimde, whereas boards
made of single-layered glass epoxy resin as thick as about 0.1 nmare al so
applicable. It is understood that proper conbination of 10 arbitrary

enbodi nents anong t he above-descri bed vargous enbodi nents enabl es

i npl ementation of effects of each enbodi nent. According to the present
invention, the menory nodule which is so constructed that the plurality of
menory 15 chips are nounted on the nenory board is nounted on the one face
of the base board, soIthatchhefreiwer \whuosr drshodihednt £antlascosnadatevehe
menory chi ps on both faces nay be disposed on the base board in a snal
space W th padmalll, piHehcorddctder eber eHdersmaiyucdt ppapantabkgipega in
the 20 case of nounting the nenory chips on the both front and back

surfaces of chiip rERPtrdpQar kdrodidrce 868 hakg®aAsudd@t ini Bllke casetpE
nmounting the nmenory chips on either one surface of the base board, thereby

enabl i ng i nepaaset@ie WeFBrylcapacity. -117 Also, connecting the el ectrodes
of each board via the conductive wires enables inprovenent of connection

strengh between the gheetrpdesshd n Asdid | FbRBGRIFENMOKHeN BhleS difgctly
mount ed
boards are used, materials of the film boards may include
polyimide, whereas boards made of single-layered glass
epoxXy resin as thick as about 0.1 mm are also applicable.
It 1is 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 so 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 therefore the 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.



5 on each board w thout outer leads, that is, flip chip- nounted thereon.
In other words, each el ectrode of each nenory chip and each el ectrode of
each board are directly joined via a bunp or the like, so that space and
| abor for draw ng outer |eads out of each nmenory chip and joining the 10
same to each board may be saved, therebyl®nabling decrease of necessary
space and process. In addition, on the both front and back faces of the
renory board, the plurality of menory chips having the sane size and

t hi ckness nay be nounted at the sane 15 position, which nakes it possible
to prevent the nenoryAlboardofneat ivagpthyg ¢baatrdodas sfdeavhehothérmiab or
mechani cal stress is applied against the board due to, for exanple,

har deni ng antecoodtdedt e ofwisesd | rRGabd%isn. imbybteeakntonotfhecorneveyibnard,
the plurality of the nenory 20 chi ps may be di sposed symetrically to the
center of tberehgtgtbatweerdi thet ed8cofolibe. menory board, which makes it
possi ble to prevent biased-stress distribution over the nenory board as a

whol e. Al so, the menory seduteomi t Bathems®oByyckbbpss dbravudyedoiByche
constructed as a n individual conponent -118 different fromthe base board.

Conseqggent | yn idacinebBBRES Wittt | sudeternéfed, t enhe defpctinvig dunipg the
burn-in process, only the nenory nodul e may be abandoned, and therefore
it is not npeansany theralandonrd hgthase kR each electrode of each
memory chip and each electrode of each board are directly
joined via a bump or the like, so that space and labor for
drawing outer leads out of each memory chip and joining the
10 same to each board may be saved, thereby enabling decrease
of necessary space and process.

In addition, on the both front and back faces cof
the memory board, the plurality of memory chips having the
same size and thickness may be mounted at the same

15 position, which makes i1t 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 board, which makes it
possible to prevent Dbiased-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



5 wth an IC chip nmounted. According to the nmethod for manufacturing the
smal | -size nenory card, in the case of the plurality of nenory nodules are
present, the menory nodul es are assenbled in advance before bei ng nount ed
on the base board 10 nodul e, which enabl es exam nation of the function as
entire nenory nodul es through burn-inde&t and the |like. Consequently, in
the case of occurrence of defects, only a defected nenory nodul e may be
abandoned and the base board nodule that is expensive conpared to the
menory nodule is 15 not required to be abandoned, resulting in reduction of
costs. The dbhflecénvefbahnl tk¢ basénbeapdsedCdres ogeent e, bAsenbomerloand the
menory board, which facilitates equalization of the space between the
respective bhapdsis 2Qeardremaiad esoappe oxdattd e ywepardaldielg dicaposbhiraniaf the
respective boards. Al so, constituting the conductive ball wth a materi al
havi ng a mebtbngsppi dnlhy ghteve t hamokhatmeflul solmiey S ruchbasdeop@ger phevents
the conductive ball from nelting in the post-processing that nelts the

sol ders by Pherefbow and bér nbtoweddwyoby mBKidghridoposEeblado Beguge 319

an inter-board space with use of the conductive ball, and to keep
paral | el i snwbehwegnithenbpandsnwedh hi gh accuracy. Since the distance
bet ween the boards is supported by the conductive ball, the conductive

ball is not easily defheeseding to the method for manufacturing the
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 case of occurrence of defects, only a
defected memory module may be abandoned and the base board
module that 1s expensive compared to the memory module is
15 not required to be abandoned, resulting in 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 copper prevents the conductive ball from
melting in the post-processing that melts the solders by

25 reflow and air blow, thereby making it possible to secure




5 by nmechani cal stress applied. Consequently, against thermal stress and
mechani cal stress, the parallelism between the boards may be secured, and
contact with adjacent conductive balls nmay be prevented, which prevents
short-circuit. Further, smaller dianmeter of the conductive 10 ball enables
t he conductive balls to be disposed withiga snmaller pitch, which enlarges
the degree of freedomof wring, and enables individual wiring to each
renory chip, thereby inproving processing speed between the nmenory chip
and the IC chip. 15 Although the present invention has been fully

descri bed i ancamtect-bonrdi tdpadee Wit ensedoénmrbel memtdsicttibver dodl i t And
reference to the acconpanying drawings, it is to be noted that various
changes andtoodiekpcabiradd cdiem aptacent the thmsadskiitledhight hecartcySuch
changes and 20 nodifications are to be understood as included within the
scope of theipresehke idivwardrniaen lastwkedn nelde bpotbhesapperdabortded nByunhess
they depart therefrom -120 CLAIMS 1. A card-type recordi ng nedi um

conpri si ng: candenotyenpdllle €¢R@lcoRddct2ve) pubichsi B8o80e£ONSYi HuFedmbhat a
5 plurality of nmenory chips (15) are nmounted on a nenory board (21, 22, 70,

63, 65p is ppunimedhenieae swiraes ofagpliese boacshéd@lentng, anab&iaBip

(13, 14, 60) for <controlling operation of the plurality of nmenory chips is
thermal stress and mechanical stress, 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 conductive

10 ball enables the conductive balls to be disposed with a
smaller pitch, which enlarges. the degree of freedom of
wiring, and enables individual wiring to each memory chip,
thereby improving processing speed between the memory chip
and the IC chip.

15 Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it is
to be noted that various changes and modifications are
apparent to those skilled in the art. Such changes and

20 modifications are to be understood as included within the
scope of the present invention as defined by the appended

claims unless they depart therefrom.



mounted on an other surface of the base board, with all 10 housed in a
package (30, 31). 2. The card-type recording nmediumas defined in Caimal,
wherein the nmenory nodul es (221, 222, 270) are so constituted that the
menory chips (15) are nmounted on both front and back surfaces of the
menory boards (21, 22). 15 3. The card-gype recording nmediumas defined in
Caiml or 2, wherein the nenory nodul es (221, 222, 270) are conposed of a
plurality of menory nodul es (221, 222, 270), and the nenory chip is
nounted on the nenory board of each qgﬁx nodul e. 20 4. The card-type
recordi ng nmediumas defined in Caim 2, wherein the menory chip (15)
is mounted on the one surface of the base board (10). 5. The card-type

recording medi um as daf caed-tPpeCraktBrdigly Redhgr @5ﬂp@ﬂs@hg@t sogengtyt he
menory board (21, 25 22) and an el ectrode of the base board (10) are

el ectrical | ywog@neectesh wi thpoa condycthi dl,i P3507leorfds tuddd 6€8at624 66,
67a) that electrically connects those electrodes in a direction orthogonal

to a ”%”DVYpQQ%%dit@DQQEiHgm5§9e§9%%§§e (hage QP@TQmugtéﬁheoﬁaﬁg‘h¥ﬁ§ry

recordi ng nmedium as defined in alm 3, wherein electrodes of

eapecy Ve, R Genr e, (B 25, 19) S5esplseyy ol ngotuesied whiy one

base board (10); and an IC chip (13, 14, 60) for
controlling operation of the plurality of memory chips is
mounted on an other surface of the base board, with all

10 housed in a package (30, 31).
2. The card-type recording medium as defined in
Claim 1, wherein the memory modules (221, 222, 270) are so
constituted that the memory chips (15) are mounted on both
front and back surfaces of the memory boards (21, 22).

15 3. The card-type recording medium as defined in
Claim 1 or 2, wherein the memory modules (221, 222, 270)
are composed of a plurality of memory modules (221, 222,
270), and the memory chip is mounted on the memory board of
each memory module.

20 4, The card-type recording medium as defined in
Claim 1 or 2, wherein the memory chip (15) is mounted on
the one surface of the base board (10).
5. The card-type recording medium as defined in
Claim 1 or 2, wherein an electrode of the memory board (21,

25 22) and an electrode of the base board (10) are

electrically connected with a conductor (11, 53, 71, 714,



el ectrically connects the electrodes of the nutually adjacent nenory
boards in a direction orthogonal to a 10 nenory chip nounting face of the
menory board. 7. The card-type recording mediumas defined in Caimb5,
wherein the conductor is a conductive wire (11, 53). 8. The card-type
recording medium as defined in 15 Cai2% or 2, wherein the nmenory nodul es
(221, 222, 270) are conposed of a first nenory nodul e (221) and a second
menory nodul e (222), the first menory nodul e (221) being nounted on the
base board, and the second nenory nodul e being nounted on the first nenory
nodul e, whi l68,t hes2ayenoég, 20 60li)p behatg nmelrtedionlilye nenorectmar dhokeeach
menory nodul e and an el ectrode of the base board, an electrode of the
menory boar dlettthdeti rist rendiyeoovtoh e, o gmalel éot r@adenenfortyheboendr y
board of the second nenory nodule -122 are electrically connected with one
conductive wonetiid, fabd) of 9heTheseabdatgpe recordi ng medi um as defined in
Claim5, wherein the conductor is a conductive ball (71, 5 7 1A) . 10. The
card-type recordi ng nedeuntasddefpsedrédordey mrd wier eish degieeaduchor is
a conductive pin (67a) disposed inside an insulative resin sheet (67).

5 Claim 3, wherein electrodes of the respective memory boards

(21, 22, 70) are electrically connected with one another

via a conductor (11, 53, 71, 71A, 68, 62, 66, 67a) that

electrically connects the electrodes of the mutually

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

7. The card-type recording medium as defined in

Claim 5, wherein the conductor is a conductive wire (11,

53).
8. The card-type recording medium as defined in
15 Claim 1 or 2, wherein the memory modules (221, 222, 270)

are composed of a first memory module (221) and a second

memory module (222), the first memory module (221) being

mounted on the base board, and the second memory module

being mounted on the first memory module, while the memory

20 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 board of the second memory module



11. The card-type recording nediumas defined in 10 Claim5, wherein the
conductor is a rectangular parallelepiped electronic conponent (80) in

whi ch ‘el ectrodes (80a, 80b) on top and bottom faces of each end are
electrically connected to each other. 12. The card-type recordi ng nmedi um as
defined in 15 Claim1l or 2, wherein the24renory board has the plurality of
menory chi ps di sposed symmetrically to a center of a |engthw se direction
of the nmenory board. 13. The card-type recordi ng nmedium as defined in
Caim1l or 2, wherein at |east one nenory chip is nounted 20 on each of
bot h surf acase ofelieltd @iy beenrecked Whshnest yCeRARSt fBantEd n (bbt h
surfaces of the nenory board are nounted to be |located at a sane position.
14. The card3type recording mediumas defined in Caim1 or 2, wherein a
menory chip is nmounted on the other 25 surface of the base board. -123 is.
The card-type recordi Bgenediin tgpelefiamardimg Cmgdhum ops2, dehéreln ah RF
LSl chip (78) and a baseband LSI chip (79) are nounted on the nenory board
or the baseClbbar &, SvHéreifhetbar donype toecordi ag condivg®mias dedihed’in
Claim1l or 2, wherein the menory board is a filmboard (63, 65). 17. The
card-type racayding medium as defined in

10. The card-type recording medium as defined 1in
Claim 5, wherein the conductor is a conductive pin (67a)

disposed inside an insulative resin sheet (67).

11. The card-type recording medium as defined in
10 Claim 5, wherein the conductor is a rectangular
parallelepiped electronic component (80) in which

electrodes (80a, 80b) on top and bottom faces of each end

are electrically connected to each other.

12, The card-type recording medium as defined in
15 Claim 1 or 2, wherein the memory board has the plurality of

memory chips disposed symmetrically to a center of a

lengthwise direction of the memory board.

13. The card-type recording medium as defined in

Claim 1 or 2, wherein at least one memory chip is mounted
20 on each of both surfaces of the memory board, and the

memory chips mounted on both surfaces of the memory board

are mounted to be located at a same position.

14. The card-type recording medium as defined in

Claim 1 or 2, wherein a memory chip is mounted on the other

25 surface of the base board.



Claim1 or 2, wherein the nenory board and the base board 10 constitute
one filmboard (81). is 18. A nethod for manufacturing the card-type
recordi ng medium as defined in Claiml1, conprising: |laying the nmenory board
on top of the one surface of the base board; and electrically connecting
an el ectrode of the base board and an &ebectrode of the nmenory board with a
conductor (11, S3, 71, 71A, 68, 62, 66, 67a) that electrically connect
the electrodes in a direction orthogonal to a nenory board nmounting face
of the base board. 20 19. A nethod for manufacturing the card-type
recordi ng nédi.um as d&henedardrGee mB:ecaoding simggidmayiasg ted iorel menory
board on top of the one surface of the base board; |aying the other nenory
board on thelate nemry225wheaedn ah?2REelB8Irchapl Y 780onneact i agbasebheadt r ode
of the base board and el ectrodes of the plurality of nenory boards with a
conductor (L%1 %2Bip/l7941Ardotedbonbta)y taaiorgl eataridCalt ythenbaeks t he

el ectrodes in a direction 5 orthogonal to a nenory board nounting face of
t he base bpardd.20. The met hod for nmanufacturing the card-type
5 le. - The card-type recording medium as defined in
Claim 1 or 2, wherein the memory board is a film board (63,
65) .
17. The card-type recording medium as defined in
Claim 1 or 2, wherein the memory board and the base board
10 constitute one film board (81).
18. A  method for manufacturing the card-type
recording medium as defined in Claim 1, comprising:
laying the memory board on top of the one surface
of the base board; and
15 electrically connecting an electrode of the base
board and an electrode of the memory board with a conductor
(11, 53, 71, 71A, 68, 62, 66, 67a) that electrically
connect the electrodes in a direction orthogonal to a
memory board mounting face of the base board.
20 19, A  method for manufacturing the  card-type
recording medium as defined in Claim 3, comprising:
laying the one memory board on top of the one
surface of the base board;
laying the other memory board on the one memory

25 board;



recordi ng nmedium as defined in Claim18 or 19, wherein the conductor is a
conductive wire (11, 53). 10 21. The nethod for manufacturing the card-type
recordi ng medium as defined in Caim19, wherein an electrode of the base
board and el ectrodes of the plurality of nenory boards are electrically
connected with one conductive wire (18243). 15 22. The nethod for
manuf acturing the card-type 20 recording nmediumas defined in Caim18 or
19, wherein the conductor is a conductive ball (71, 71A). 23. The
card-type recording nediumas defined in Cdaimb5, wherein the nenory
modul es (221, 222, 270}eckeigablydednngrthng fir stleasmede mfdutlee (223% and
a second nenory nodule (222), the conductor is a conductive ball (71A)
that passebothdoagfl alehtvodes hofetitelp}uratitunefibanayyasoandgswith
el ectrode of the nenory board (21) of the first nenory -12 nodul e (221),
and an uppee poondwrtaf tid,codduct iite balk, (98A) 6% elédotribdall|l ythat
connected to an el ectrode of the nenory board (22) of the second nenory
modul e, whi kkeabritebky pocnnectsf ttiee coadectredebal lin(71) dérection
electrically 5 connected to an el ectrode of the base board (10) of the
base b6ard osedubgof2l0)to a memory board mounting face of the base
board.
20, The method for manufacturing the card-type
recording medium as defined in Claim 18 or 19, wherein the
conductor is a conductive wire (11, 53).

10 21. The method for manufacturing the card-type
recording medium as defined in Claim 19, wherein an
electrode of the base board and electrodes of the plurality
of memory boards are electrically connected with one
conductive wire (11, 53).

15 22, The method for manufacturing the card-type
recording medium as defined in Claim 18 or 19, wherein the
conductor is a conductive ball (71, 71A).

23. The card-type recording medium as defined in
Claim 5, wherein

20 the memory modules (221, 222, 270) are provided
with a first memory module (221) and a second memory module
(222),

the conductor is a conductive ball (71A) that

passes through a through hole (2la) for functioning as an

25 electrode of the memory board (21) of the first memory



24. The card-type recording nediumas defined in Caim1l or 2, wherein the
menory board being rectangular and the nenory 10 chip being rectangular, a
| ong side (15y) of the rectangular nmenory chip is di sposed approxi mately
parallel to at |east one short side (21z) of the rectangul ar nmenory
board, and along the short side there i%28i sposed an electrode (41) of the
menory board to be connected to an 15 electrode (10x) of the base board.
25. The card-type recording nmediumas defined in Caim24, wherein the
plurality of nmenory chips are provided on one surface of the nenory board,
and on the modudearflage) of amnde arPOuppenrpobbaed aifd tdyeongpndiecplve abaty of
menory chips, the electrode (41) to be connected to the el ectrode (10x) of
t he base boardAj s i spdsedrappidy nedmhgcped aldcel aho ¢hectstaet ofi dehef the
menory board. 26. The card-type recording nediumas defined in 25 Caiml
or 2, wheremamot2 &ddrel meddyy ofodtihe isecoadpasstbrof mophilieal ivhiled anmenory
nodul es (221, 222, 270) to be lamnated, and a |engthw se direction of the
menory chi plé6dby dospaseadodn thehe-oreimrtyi veoasall lof (Dhe) mespeyenbdubeldyt of
the plurality 5 of nenory nodul es crosses a | engthw se direction of the
menor y 5chi pcohhpcdedpasedann etlbe treder yohoahd @fasan edded (10) of the

base board module (210).

24, The card-type recording medium as defined in
Claim 1 or 2, wherein
the memory board being rectangular and the memory
10 chip being rectangular, a long side (15y) of the
rectangular memory chip is disposed approximately parallel
to at least one short side (21z) of the rectangular memory
board, and along the short side there is disposed an
electrode (41) of the memory board to be connected to an
15 electrode (10x) of the base board.
25, The card-type recording medium as defined in
Claim 24, wherein
the plurality of memory chips are provided on one
surface of the memory board, and on the one surface of the
20 memory board and among the plurality of memory chips, the
electrode (41) to be connected to the electrode (10x) of
the base board is disposed approximately parallel to the
short side of the memory board.
26. The card-type recording medium as defined in

25 Claim 1 or 2, wherein



menory nodul e out of the plurality of nenory nodul es. 27. The card-type
recording nmediumas defined in Caim1l or 2, wherein 10 the nenory nodul e
is conposed of a plurality of nenory nodules (221, 222, 270) to be

Jam nated, and a thickness of the nenory chip (15) disposed on the nenory
board of an upper-side nenory nodul e oui2@f the plurality of nenory
nodul es is larger than a thickness of the nenory 15 chip (15) disposed on
the nmenory board of a | ower-side nenory nodule out of the plurality of
menory nodul es. 28. The card-type recording nediumas defined in Caiml,
or 2, wherein a nmenoryheoaeiergonjeiad ofs t bempbredl ofy a0fpl20a netpr yfchi ps
(15) nounted on the nenory board (21) is nounted on an other surface of

the base boaeflor9.mddel€ar d2type pegpr 1w nmedi uprasl defridtesd)j nand abm 1
or 2, further conprising 32-4 a reinforcing portion (44d, 44e) nmade

insul ative nehgtawesag di@:é‘édti@irﬁme@hbetmai hen ppmny ) baarshswwki t B base
board. 30. The card-type recording nediumas defined in 5 Caim1l or 2,

further compheSmBAoy BoRirer ¥MBHROMdITy MHulHbut "Beecwé pnavhatiye
reinforcing resin disposed between the nenory boards of the plurality of
menory s modgleSemory modules crosses a lengthwise direction of the
memory chip (15) disposed on the memory board of an other
memory module out of the plurality of memory modules.
27. The card-type recording medium as defined in
Claim 1 or 2, wherein
10 the memory module is composed of a plurality of
memory modules (221, 222, 270) to be laminated, and a
thickness of the memory chip (15) disposed on the memory
board of an upper-side memory module out of the plurality
of memory modules is larger than a thickness of the memory
15 chip (15) disposed on the memory board of a lower-side
memory module out of the plurality of memory modules.
28. The card-type recording medium as defined in
Claim 1, or 2, wherein
a memory module composed of the plurality of
20 memory chips (15) mounted on the memory board (21) 1is
mounted on an other surface of the base board.
29. The card-type recording medium as defined in

Claim 1 or 2, further comprising



31. The card-type recording nmediumas defined in 10 Caim11 or 2, further
conprising a reinforcing portion (44c, 44t) made of insulative reinforcing
resin di sposed between an inner face of the package and the nmenory board.
32. The card-type recording nediumas defined in Caim1l or 2, further
conprising a reinforcing portion 15 (44a)7made of insulative reinforcing
resin di sposed between an inner face of the package and the base board.

33. The card-type recording nediumas defined in Caim29, wherein a

t hi ckness of the insulative reinforcing resinis equal to or larger than a
t hi ckness of the nenpey R20rchimgrindd. pbettand-ti4del,r ecodd) ng meth unvés
defined in Caim13, wherein at |east one nenory chip is nmounted on each
of both surfaselaof veheateniune ibear desand diposdryetwléns tmunmedoon bot h
surfaces of the nmenory board are 32& |l ocated at a generally sanme position
and shaped peaedabhy thdebhkeabotodeach other. 35. The card-type recording
medi um as defined in Caim11 or 2, further conprising a junction portion
(11p) 5 foBokeepi ng @heonsiadt t GPpé@cer ded iy t heediridr ysboded iard the
base board. 36. The card-type recording nediumas defined in Claim1l or 2,
furthes conpliaginngl a opf op | udihurerirlrectonge i sGhdt )a f AeieFIIRGHANIpaRtion

el ectrode (10x) of the base board

(441, 443) made of insulative reinforcing resin disposed

between the memory boards of the plurality of memory

modules.
31. The card-type recording medium as defined in
10 Claim 1 or 2, further comprising a reinforcing portion

(44c, 44t) made of insulative reinforcing resin disposed
between an inner face of the package and the memory board.
32. The card-type recording medium as defined in
Claim 1 or 2, further comprising a reinforcing portion
15 (44a) made of insulative reinforcing resin disposed between
an inner face of the package and the base board.
33. The card-type recording medium as defined in
Claim 29, wherein a thickness of the insulative reinforcing
resin is equal to or larger than a thickness of the memory
20 chip.
34. The card-type recording medium as defined in
Claim 13, wherein at least one memory chip is mounted on
each of both surfaces of the memory board, and the memory

chips mounted on both surfaces of the memory board are



10 and an el ectrode (41) of the nmenory board, provided in either one of
the both el ectrodes.
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located at a generally same position and shaped generally

identical to each other.

35. The card-type recording medium as defined 1in

Claim 1 or 2, further comprising a junction portion (11lp)
5 for keeping a constant space between the memory board and

the base board.

36. The card-type recording medium as defined 1in

Claim 1 or 2, further comprising a protruding electrode

(11t) for connecting an electrode (10x) of the base board
10 and an electrode (41) of the memory board, provided in

either one of the both electrodes.



