SPECI FI CATION Title of the Invention METHOD OF MOUNTI NG WAFER ON PRI NTED
W RI NG SUBSTRATE Background of the Invention Field of the invention The
present invention relates to a nethod of nounting a wafer on a printed
wiring substrate. Description of Background Art A conventional nethod of
mounting a wafer such as an IC or the like on a printed wiring substrate
is structured as showp in Fig. 7. The structure is nade such that a
wiring circuit 101 is formed gn a top surface of a printed wirin
substrate 100, and a wafer 10?3%01511 'Elﬁa%\Mth el egtrodes 103 a%d 103 on
a top surface or a side surface thereof . Further, the wafer 102 is first
nmounted on the printed wEditdge sOfstthee IPMERELIOIhown in Fig. 7 (1) , the
el ectrodes 103 and 103 of the wafer 102 next connected to the wiring

circui_tzﬂ_l'(z_,-,’,z edE n i S t i r 104 as
shown i n"Fi gﬂjiﬁg _cgnd ?‘E??&YE}%}]\?? ?Kgl\;’\n'%gg le'{lo\’é]lvI élﬁag%gﬁzgﬁrr?fi nal l'y
sealed 105 by a resin as shown in Fig. 7(3). However, in the case of the

conventional nethod 1 I ROINGALSEHEBSMNRAFTEI de surface of the wafer

can be used.

Background of the Invention

Field of the invention

The present invention relates to a method of
mounting a wafer on a printed wiring substrate.

Description of Background Art

A conventional method of mounting a wafer such
as an IC or the like on a printed wiring substrate is
structured as shown in Fig. 7. The structure is made
such that awiring circuit 101 is formed on a top surface
of a printed wiring substrate 100, and a wafer 102 is
provided with electrodes 103 and 103 on a top surface
or a gide surface thereof. Further, the wafer 102 is
first mounted on the printed wiring substrate 100 as
shown in Fig. 7(1), the electrodes 103 and 103 of the
wafer 102 next connected to the wiring circuit 101 of
the printed wiring substrate 100 by wires 104 and 104
ag shown in Fig. 7(2), and the portion of the wires
104 and 104 are finally sealed 105 by a resin as shown
in Fig. 7(3).

However, in the case of the conventional method




Further, as a different nounting nethod fromthat nentioned above, as
shown in Fig. 8 there is a nounting nethod by formng a rewring circuit
107 on one surface of a wafer 106, form ng a solder bunp 108 in the
remring circuit, and bonding the solder bunp 108 to the wiring <circuit
101 of the printed wiring substrate 100. In this case, a thermal stress
relaxing post is omtted in the drawing. In the case of the nounting

net hod nmentioned above, as is different _fromthe nounti net hod _first
ment i on&E 1t HPNRL pPECAT € naf c%ﬁem§+$ﬁnﬁﬁfg?ﬁ9n?érQ%&wﬁfgeftis

possi ble to use both upper and | ower surfaces. Accordingly, in the case of
t he nmoumtdmgbretth®dd -nentioned above, the structure is made such that a
printed wiring sheet 109 as shown in Fig. 9 is adhered to a top surface of
t he waf er 106 Fiurahkowests st dgé £ avhéolt moudit 2ol WG@M§¥@mt%ga§ri nt ed

Wi ring substrate 100, a solder bunp 112 forned in a rewiring circuit 111
in a waheind10rndd aibopper astagewsi der Fd doosded hetheriet @ mandtht hagpri nt ed
wiring sheet 109 and the wiring circuit 101 of the printed wring

substr atf 498 4ah¢ reeesses ryw arwin® dildcultlenever or Braceartbace with the
nmounting nethod 2 nmentioned above, it is necessary to prepare the printed

Wi ring gﬁegw%%%f anéj}jiftd'dﬁﬂih L heo Yaks! bually 199 ha thabekandi higre are
required.” Further, when adhering
circuit, and bonding the solder bump 108 to the wiring
circuit 101 of the printed wiring substrate 100. In
this case, a thermal stress relaxing post is omitted
in the drawing.

Inthe case of the mountingmethod mentioned above,
as isdifferent fromthe mountingmethod first mentioned,
piled plural wafers can be mounted. In other words,
it is possible to use both upper and lower surfaces.
Accordingly, in the case of the mounting method
mentioned above, the structure is made such that a
printed wiring sheet 109 as shown in Fig. 9 is adhered
to a top surface of the wafer 106 in a lowest stage
whichisdirectlybondedtotheprintedwiring substrate
100, a solder bump 112 formed in a rewiring circuit
111 in a wafer 110 in an upper stage side is bonded
thereto, and the printed wiring sheet 109 and the wiring
circuit 101 of the printed wiring substrate 100 are
connected by a wire 113.

However, in accordance with the mounting method




the printed wiring sheet 109 to the wafer, it is necessary to align
positions of both the elenents, so that workability is deteriorated.
Further, |abor for connecting by the wire 113 one by one is required.
SUMVARY OF THE | NVENTI ON The present invention is nade by taking the points
menti oned above into consideration, and an object of the present invention
is to provide a nethod of nmounting a wafer to a printed wiring substrate,
whi ch nmakes iit possible to utilize both surfaces of the wafer

provi di Hbe%tEﬁPﬁfgﬁ Y & 'béfmbﬁﬁl?lﬁﬁgrsaa]ﬁﬁ%t%\ﬁelfepgﬁr% g‘gjeespirnl?ﬁgéwaf er,
formng rewiring circuits on both upper and |ower surfaces of the wafer,
and comtieet nag strre Eewiod ng cR AW 1B & IR EnY2ddhT i eB2Hi%RFR 3t he

t hrough hole. Accordingly, the present invention provides the follow ng
nount i ng atee hod nak tal seanmeey r{afixamt hod it hibent iviyer ddhedriB8% printed
Wiring substrate conprising the steps of: providing a through hol e between
upper amchd owerinserd aresimga saéer; 1o0oni ng remeriwmgfeinrcuitts d8 bot h
upper and lower 3 surfaces respectively in accordance with a plating;
formngradbgemBly st be83 kel d HPtRestis oLt be tiew e Ngl eimenit & , by oa
conductive material such as a solder or the like;

that workability is deteriorated. Further, labor for

connecting by the wire 113 one by one is required.

SUMMARY OF THE INVENTION

The present invention is made by taking the points
mentioned above into consideration, and an object of
the present inventionis to provide a method of mounting
a wafer to a printed wiring substrate, which makes it
possible to utilize both surfaces of the wafer, by
providing a through hole between upper and lower
surfaces in the wafer, forming rewiring circuits on
both upper and lower surfaces of the wafer, and
connecting the rewiring circuit by a plating applied
within the through hole.

Accordingly, the present invention provides the
following mounting method as a summary.

(1) Amethod of mounting awafer toaprintedwiring
substrate comprising the steps of:

providing a through hole between upper and lower

surfaces in a wafer;

forming rewiring circuits on both upper and lower




form ng a solder bunp on the thermal stress relaxing post; connecting the
remring circuits on the upper and |ower surfaces to each other by a
plating applied within the through hole; and bonding the sol der bunp of
the wafer to the wiring circuit of the printed wiring substrate. (2) A
met hod of nmounting a wafer to a printed wiring substrate conprising the
steps of: providing a through hol e between upper and | ower surfaces in a
wafer; formng rewiring circuits on both ugper and .| qwer urfaces

r espect i84&F §aice fcEBEPRERIN Y al Pl &F T9F LT R WG tﬂepﬁnﬁt%ﬁgéss

rel axing post on the rewiring circuit in the upper surface side by a
conductive matfer¥mbinsuch &herwsllde?tsestherpillkeiingomRfly £%5of 88 bunp on
the thermal stress relaxing post; formng an output term nal on the

rewi ri nggewt edirtg ¢hrtchei towsyr sucbaceist dee conhestialy BRelr edbr ing
circuits on the upper and 4 |ower surfaces to each other by a plating

applied atiher dhettly oughehol e; and bondi ng the output term nal of the
wafer to the wring circuit of the printed wiring substrate. (3) A nethod

of mounting a MafgE nlP @ PELARI-WHUAE on the thermal stress

relaxing post;

connecting the rewiring circuits on the upper and
lower surfaces to eachother by aplating appliedwithin
the through hole; and

bonding the solder bump of the wafer to the wiring
circuit of the printed wiring substrate.

(2) Amethod of mounting awafer toaprintedwiring
substrate comprising the steps of:

providing a through hole between upper and lower
gsurfaces in a wafer;

forming rewiring circuits on both upper and lower
surfaces respectively in accordance with a plating;

forming a thermal stress relaxing post on the
rewiring circuit in the upper surface side by a
conductive material such as a solder or the like;

forming a solder bump on the thermal stress
relaxing post;

forming an output terminal on the rewiringcircuit
in the lower surface side;

connecting the rewiring circuits on the upper and




substrate conprising the steps of: providing a through hol e between upper
and lower surfaces in a wafer; formng an insulating |layer on an inner
surface of the through hole; formng rewiring circuits on both upper and
| oner surfaces respectively in accordance with a plating; formng a
thermal stress relaxing post on the rewiring circuit by a conductive
material such as a solder or the like; formng a solder bunp on the

t hermal stress rg%gxin ost ;. connectin tgg rew ring-.ci ' t he
upper and®YFEWRFT ?%Egtsgteoadégc%t@?ﬁefl’yg@p Dt %\Fign%pgplp %é:ﬁ%ﬁhqg’he
insulating layer within the through hole; and bonding the sol der bunp of
the waf érll@o CHeP WoH P L18iir @&RE of the printed wiring substrate. (4) A
met hod of nmounting a wafer to a printed wiring substrate conprising the
steps of : proviaeifdny tthheugh e betitkepadpper HhE Wl ™ BOstifeaces in a
wafer; formng an insulating |layer on an inner surface of the through
hol e; foriihgg ewi ricngl tti pcuittlse op rhiot bedpper r and | oweie t syt Baces
respectively in accordance with a plating; formng a thermal stress
rel axi ng post on) thlethod of mounting a wafer to a printedwiring
substrate comprising the steps of:
providing a through hole between upper and lower
surfaces in a wafer;
forming an insulating layer on an inner surface
of the through hole;
forming rewiring circuits on both upper and lower
surfaces respectively in accordance with a plating;
forming a thermal stress relaxing post on the
rewiring circuit by a conductive material such as a
solder or the like;
forming a solder bump on the thermal stress
relaxing post;
connecting the rewiring circuits on the upper and
lower surfaces to each other by a plating applied on
the insulating layer within the through hole; and
bonding the solder bump of the wafer to the wiring
circuit of the printed wiring substrate.
(4) Amethod of mounting awafer toaprintedwiring

substrate comprising the steps of:

providing a through hole between upper and lower




remring circuit in the upper surface side by a conductive material such
as a solder or the like; formng a solder bunp on the thermal stress

rel axi ng post; formng an output termnal in the rewiring circuit in the

| oner surface side; connecting the rewiring circuits on the upper and

| oner surfaces to each other by a plating applied on the insulating |ayer
within the through hole; and bonding the outer termnal of the wafer to the
wiring circuit of the printed wiring substrate. Further, in the method of
mount i nGYREAGR Br 10 & NB25STted wiring substrate as recited in the itens
(1) to (4) nentioned above, the structure may be nade such that the

t hr ough hol es fa@ empneyiafedl Revgtdwi 86 ldhdebr 8adEan SBEK agtg??a%ape on
one wafer, the rewiring circuit is formed in each of portions surrounded
by the tdf oudpe hohesugimdholee mafer is cut at positions of the through
holes. In this case, a 6 |lot of wafers can be manufactured sinultaneously.
| n accordance s thiadestiwipded erirandyisng robb ttheigwesenndi hogstd on, t he
met hod conprises the steps of: providing a through hol e between upper and

:8&; S f 2GRS & Nra W 8L i fOT 1 ARG reMkbirdth €t eCwiittshoa it Wpper and
forming a thermal stress relaxing post on the
rewiring circuit in the upper surface side by a
conductive material such as a solder or the like;
forming a solder bump on the thermal stress
relaxing post;
formingenloutputterminaljjltherewiringcircuit
in the lower surface side;
connecting the rewiring circuits on the upper and
lower surfaces to each other by a plating applied on
the insulating layer within the through hole; and
bonding the outer terminal of the wafer to the
wiring circuit of the printed wiring substrate.
Further, in the method of mounting the wafer to
the printed wiring substrate as recited in the items
(1) to (4) mentioned above, the structure may be made
such that the through holes are provided lengthwise
and breadthwise in a grid shape on one wafer, the
rewiring circuit is formed in each of portions
surrounded by the through holes, and the wafer is cut

at positions of the through holes. In this case, a




surfaces respectively in accordance with a plating; formng a thernal
stress relaxing post on the rewiring circuit by a conductive material such
as a solder or the like; formng a solder bunp on the thermal stress

rel axi ng post; connecting the rewiring circuits on the upper and | ower
surfaces to each other by a plating applied wwthin the through hole; and
bondi ng the sol der bunp of the wafer to the wiring circuit of the printed
Wi ring substrate. BRI EF DESCRI PTI ON THE DRAW NGS ﬂ_j ) 10&3 %\, schematic
view of et eRbodf FERTSL FAD RTol@atE? wrtH He ShEs gnienventli on; Fig. 2
is a schematic view of an enbodjinent 2 in accordance with the present
i nvention; Fidn3a¢soxdrReratiict i év\ﬂo@fstarf“‘éﬁ’@oéi%n?a§riyrlln§c§8retdance
with the present invention; 7 Fig. 4 is a perspective view of one of wafers
cut inthehppestrape shwwmtbyoom thiegat hew capEis@f tthorstRe9 i ke;

Fig. 5is a perspective view of a main portion of the enbodinment 3 in
accordance:with the present invention; Fig. 6 is a schematic view of an
enbodi ment 4 in accordance with the present invention;

providing a through hole between upper and lower
surfaces in a wafer;

forming rewiring circuits on both upper and lower
surfaces respectively in accordance with a plating;

forming a thermal stress relaxing post on the
rewiring circuit by a conductive material such as a
solder or the like;

forming a solder bump on the thermal stress
relaxing post;

connecting the rewiring circuits on the upper and
lower surfaces to eachother by aplating appliedwithin
the through hole; and

bonding the solder bump of the wafer to the wiring
circuit of the printed wiring substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view of an embodiment 1 in
accordance with the present invention;

Fig. 2 is a schematic view of an embodiment 2 in
accordance with the present invention;

Fig. 3 is a schematic view of an embodiment 3 in

accordance with the present invention;




Fig. 7 is a schematic view explaining a process of a conventional nounting
nmethod; Fig. 8 is a schematic view explaining another conventi onal
nmounting nethod; and Fig. 9 is a plan view of a printed wiring sheet used
in the nounting nethod shown in Fig. 8  DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Enbodi nent 1 A description will be given bel ow of enbodi nents
in accordance with the present invention with reference to the
acconpanying drawings, Fig. 1 is a schematic view of an quodinent 1lin
accordance wi ti @ hed pt 8s@nP SERRAEFSY.S It EHeCbr ARG T et eF EfcEYfurmeral 1
denotes a wafer. The wafer 1 is provided with through holes 2 betwenn
upper aridn| awehigursheps shdesi ot Positiions. 2aREPSt eReBINTRFaPE B3 and 4
denote a rewiring 8 circuit forned on both upper and | ower surfaces of the
wafer 1on ateordaRee with a plating. Reference nunerals 5 and 6 denote a
thermal stress relaxing post fornmed on the respective rewiring circuits 3
and 4 and madei §f & conduciieses peicariat suchwasfassohdén grothéorike. The
thermal stress relaxing posts 5 and 6 are fornmed in accordance with screen

printing ¢ nithe PREIRM mesogi MBNt 5 cRef1eg #ACR NWIEhalShé F¥WSsent
denot easol der bunp forned on the respective thermal stress rel axing

invention;

Fig. 6 is a schematic view of an embodiment 4 in
accordance with the present invention;

Fig. 7 is a schematic view explaining a process
of a conventional mounting method;

Fig. 8 is a schematic view explaining another
conventional mounting method; and

Fig. 9 is a plan view of a printed wiring sheet
ugsed in the mounting method shown in Fig. 8.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiment 1

A description will be given below of embodiments
in accordance with the present inventionwithreference
to the accompanying drawings.

Fig. 1 is a schematic view of an embodiment 1 in
accordance with the present invention.

Inthedrawing, referencenumeral 1 denotesawafer.
The wafer 1 is provided with through holes 2 betwenn
upper and lower surfaces at desired positions.

Reference numerals 3 and 4 denote a rewiring




posts 5 and 6. Further, the rewiring circuits 3 and 4 are connected to
each other by a plating 9 applied wthin the through holes 2. Reference
nuneral 10 denotes an insulating |ayer formed on both the upper and | ower
surfaces of the wafer 1. reference nuneral 11 denotes a printed wiring
substrate. The solder bunmp 7 or 8 of the wafer 1 is bonded to a wiring
circuit 12 of the printed wiring substrate 11. Enbodiment 2 Next, a
description will be given of an enbodinment 2 in accordance wi_th the
present ¢hventliorf choast om bk gh 2P D& T P et 8 Th 8 e C BReOfr &8t

enbodi ment and the enbodiment 1 exists in a point that an output termnal
13 is foraedr nit henl onecosutdmace swilely e rphgt ingir cuRe e FANGR present
enbodi ment in place of the solder punp. In this case, since the other

St ruct ur@sSmed£l & e SAaEs agechbase oft Hdematbedireat tedemtiongedosdbove, the
sanme reference nunerals are attached to the sanme nenbers and a detail ed

descri pt§ 9n thersofe i | +e sbe o red e WBnbodigmentr SuNext 3 andegcainpt i on wi l |
be given of an enbodiment "3 in accordance with the present invention shown
'n Hg}mgde of a conductive material such as a solder or the
like. The thermal stress relaxing posts 5 and 6 are
formed in accordance with screenprintinginthe present
embodiment. Reference numerals 7 and 8 denote a solder
bump formed on the respective thermal stress relaxing
posts 5 and 6. Further, the rewiring circuits 3 and
4 are connected to each other by a plating 9 applied
within the through holes 2.
Reference numeral 10 denotes an insulating layer
formed on both the upper and lower surfaces of the wafer
1. reference numeral 11 denotes a printed wiring
substrate. The solder bump 7 or 8 of the wafer 1 is
bonded to a wiring circuit 12 of the printed wiring
substrate 11.
Embodiment 2
Next, a descriptionwill be given of an embodiment
2 in accordance with the present invention shown in
Fig. 2.
A difference between the present embodiment and
the embodiment 1 exists in a point that an output

terminal 13 is formed in the lower surface side rewiring




A difference between the present enbodi ment and the enbodinent 1 exists in
a point that an insulating layer 14 is forned on an inner surface of the
through hole 2, and the rewiring circuits 3 and 4 on both the upper and

| ower surfaces of the wafer 1 are connected by the plating 9 applied on
the insulating |layer 14 wthin the through hole 2, in the present
enbodinment. In this case, since the other structures are the sane as

t hose of the enbodinment 1 nentioned above,. the

. f |
at t ached® £ & Atthiet sdnd ThehBer PTafgns o%‘flgf’ldéd“%lﬁigggbtﬁggﬁe {2520?%%8{ ? Eear ©

omtted. Enbodinment 4 Next, a description wll be given of ap_enbodi nent
4 in accepdarrce MR -t hel PridsbftCfAPenEildiC e HowA ¢ hleE §E B CEHR®

di fference between the present enbodi nent and the enbodinment 1 exists in a
poi nt thatet hehé nsaled i ag tlhayee ©f itsheoensrl dameitt | Ande i PESH of t he
through hole 2, and rewiring circuits 3 and 4 on both the upper and |ower
sur f acesz Bbtdhe tved ef aheare faonarctked une thé s plrat iarg: cagys ited tdve t he
insulating layer 14 within the through hole 2, and an output term nal 13

i's forned, e fdRpESW 4 NG &1 Bewd i feldn ddiec kawari sHr tacersodewiilnl pl ace of
t he solder bunp, in the present enbodinent. |In this case, since the other
structurgs %ﬂﬁiﬁ@%dﬁanﬁ as those of the enbodinment 1 nentioned above, the
sane

Embodiment 3

Next, a descriptionwill be given of an embodiment
3 in accordance with the present invention shown in
Fig. 3.

A difference between the present embodiment and
the embodiment 1 exists in a point that an insulating
layer 14 is formed on an inner surface of the through
hole 2, and the rewiring circuits 3 and 4 on both the
upper and lower surfaces of the wafer 1 are connected
by the plating 9 applied on the insulating layer 14
within the through hole 2, in the present embodiment.
In this case, since the other structures are the same
as those of the embodiment 1 mentioned above, the same
reference numerals are attached to the same members
and a detailed description thereof will be omitted.

Embodiment 4

Next, a description will be given of an embodiment

4 in accordance with the present invention shown in

Fig. 6.
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reference nunerals are attached to the sanme nenbers and a detailed

description thereof will be omtted. Further, in the enbodinents 1 to 4

menti oned above, the structure may be nade such that the through holes 2

are provided |l engthwi se and breadthwise in a grid shape on one wafer 1,

the rewiring circuit is formed in each of portions surrounded by the

through holes 2, and the wafer 1 is cut at a position of the through hole
n

2 shown by a |ljne, X-X_in the,draw ng. e ISy 4 i.n hi p
shape in the ﬁ%ﬁi%?fﬁgﬁ?FSﬁegeﬁﬁﬁ%gg'FgﬁéHgéﬁggﬁnfp%$sﬁ§kﬁﬁéFEiggggse, t he
remring circuit —and the like are,omtted in Fi 4. Si.nce fhe.present

i nvent i chPPseBRALL UREF duK:Thit 1thd Pﬁﬂ‘&fgﬁkh%f:eghgrénﬁr%il?gé%liet ween
the upper 11 and |ower surfaces, the rewiring circuit is formed in both
the uppekasrd [owdrs i FRESs O3 tiMe WARer, SaHdf aeRe Ofelilt® AR EPMAR t i s
connected by the plating applied wthin the through hole, both the
surfaceshol et e wafderewanig gtit¢réd.s Ruettterd oam barlridafcePwiath t he
structure nentioned above, for exanple, it is possible to nount a wafer on
anot her awmfiel oiwe besprfede @anslf i t hei & afossi blaer &ocomereease dabyuither of t he
nounted wafers. Further, it is possible to use the upper surface rew ring

circuit ﬁPé@%?’%t heRf el asn aphicNpith 581G 1 Agd 1usge rt het |wwenhisurf ace
remring circuit as an output side. Further, the printed wiring sheet
requi redtlflgrtﬁ'}%éﬂ%ole 2, and an output terminal 13 is formed
in the rewiring circuit 4 in the lower surface side
in place of the solder bump, in the present embodiment.
In this case, since the other structures are the sgsame
as thogse of the embodiment 1 mentioned above, the same
reference numerals are attached to the same members
and a detailed description thereof will be omitted.
Further, in the embodiments 1l to 4 mentioned above,
the structure may be made such that the through holes
2 are provided lengthwise and breadthwise in a grid
shape on one wafer 1, the rewiring circuit is formed
in each of portions surrounded by the through holes
2, and the wafer 1 is cut at a position of the through
hole 2 shown by a line X-X in the drawing. One of the
wafers cut in a chip shape in the manner mentioned above
igs shown in Fig. 4. In this case, the rewiring circuit
and the like are omitted in Fig. 4.

Since the present invention is structured such

that the through holes are provided between the upper

11




piled plural wafers as shown in Fig. 8 in the conventional nounting nethod
is not required, whereby it is possible to reduce a cost and it is
possible to omt a |abor for adhering the printed wiring sheet to the

waf er. Further, the | abor for connecting by the wre one by one is not
required. Further, in the case of providing the through holes |engthw se
and breadthwise in a grid shape on one wafer, formng the rewiring circuit

in each of .the portiaon ro e : hol e ti.ng the
waf er a?nfihgo o%?t%%ﬁ?ao(?g%he%?%r ou%%lgﬁgﬁleirg??gpsﬂgolséiﬁ?gm%t% 1A
manuf acture a |l ot of wafers giﬂyﬁultaneously im met hod of

mount i ngP 8 EWaret et §PP PF | Yty S%ﬁl?&?%%e%o%ﬁ?sﬁﬁéf?ﬁé satnecgs of: 5

providing a through hol e between upper and |ower surfaces in E,Wa%er;
forning FB®iFPNG Ling H 1 5CHA tt hE T@IPEAT V€ RipHéte Bridh t + Bie? PBur'iites
individually by a plating process; formng a thermal stress rel axing post
made of ‘ait® icorduett veomatehical e orbehibdt hewsritigr eprcaift thy wad@®een
printing process; formng a solder bunp on said thermal stress relaxing
post; fotanhnga pltatingddayer Paramdnperisuefaoer dbnsae dwiltht lrtotigh hol e
by a plating process to connect the rewiring

structure mentioned above, for example, it is possible

to mount a wafer on another wafer to be piled, and it

is possible to increase a number of the mounted wafers.

Further, it ispossibletouse theupper surfacerewiring

circuit formed on the wafer as an input side, and use

the lower surface rewiring circuit as an output side.

Further, the printed wiring sheet required for mounting

piled plural wafers as shown in Fig. 8 in the

conventional mounting method is not required, whereby

it is possible to reduce a cost and it is possible to

omit a labor for adhering the printed wiring sheet to

the wafer. Further, the labor for connecting by the

wire one by one is not required.

Further, inthe caseof providing the throughholes
lengthwise and breadthwise in a grid shape on one wafer,
forming the rewiring circuit in each of the portions
surrounded by the through holes and cutting the wafer

at the positions of the through holes, it is possible

to manufacture a lot of wafers simultaneously.
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circuits on said upper and | ower surfaces to each other; and bonding said
solder bunp to a wiring circuit of the printed wiring substrate. 20 2. A
met hod of nmounting a wafer to a printed wiring substrate conprising the
steps of: providing a through hol e between upper and | ower surfaces in a
wafer; 25 formng rewiring circuits on the respective upper and | ower
surfaces individually by a plating process; formng a thermal stress
{ﬁIaX|ng post Pade ofda bconductive material on said rewiring circuit in
e upper surface side by a screen printing process; 30 formng a sol der
bunp on said tHee/ARLTSt ress rel axing post; forming an out put tgrninal on
fald rewring circuitf in tpe | ower surface side; 13 Il formng a plating
ayer on an inner surface of said through hole b | ati ng, process to
connect the réw A Agthefr efi F_RUBHL i “FpFér tand Eagggeﬁuv¥§ﬁﬁ% to each

other; and S Hding.SabePutPay L& Badls bg:a wiring circuit of the
printed wiring substrate. it
5 providing a through hole between upper and lower
surfaces in a wafer;
forming rewiring circuits on the respective upper and
lower surfaces individually by a plating process;
forming a thermal stress relaxing post made of a
10 conductive material on said rewiring circuit by a screen
printing process;
forming a solder bump on said thermal stress relaxing
post;
forming a plating layer on an inner surface of said
15 through hole by a plating process to connect the rewliring
circuits on said upper and lower surfaces to each other;
and
bonding said solder bump to a wiring circuit of the
printed wiring substrate.
20
2. A method of mounting a wafer to a printed wiring
substrate comprising the steps of:
providing a through hole between upper and lower
surfaces in a wafer;
25 forming rewiring circuits on the respective upper and
lower surfaces individually by a plating process;
forming a thermal stress relaxing post made of a
conductive material on said rewiring circuit in the upper
surface side by a screen printing process;
30 forming a solder bump on said thermal stress relaxing
post;
forming an output terminal on said rewiring circuit

in the lower surface side;
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3. A nethod of nmounting a wafer to a printed wiring substrate conpri sing
the steps of; 10 providing a through hole between upper and | ower surfaces
in a wafer; formng an insulating layer on an inner surface of said

t hrough hole; formng rewiring circuits on the respective upper and 15

| ower surfaces individually by a plating process; formng a thermal stress
rel axi ng post nmade of a conductive material on said rewiring circuit by a
screen printing process; formng a solder bunp on said thernmal stress

relaxing 20 post; formng a plating layer _on _said_ in i ry on the
i nner surface of s P&mﬁﬁﬁoagﬁfﬁ%vgigfi?%ﬁﬁi?Hg§hg?%c§§%9%%§3§%%%59 t he
rewiring circuit:sueh $aild upperpbarind gpuercessr tacesnteceache otdwdmingnd 25
bondi ng the sol der bunp of said wafer a mﬁrin? cérggiéacﬁ tgygrprinted
Wi ring substrdiECWESACRePROT WPTIT ng e WEHEF 2T  a" prifted W i ng
substrate conmydsing the steps of: 30 providing a through hol e between

upper and |l ower surfaces in a wafer; formng an insulating.|ayer an
i nner surfdce of &eNGingr sagh ?RﬁRHt:P?W%Wﬁﬁn&or@mf??h@gc$+%ﬂ¥§%C%ﬂ t he

respective uppgfe I nted wiring substrate.

3. A method of mounting a wafer to a printed wiring
substrate comprising the steps of:
10 providing a through hole between upper and lower
surfaces in a wafer;
forming an insulating layer on an inner surface of
said through hole;
forming rewiring circuits on the respective upper and
15 lower surfaces individually by a plating process;
forming a thermal stress relaxing post made of a
conductive material on said rewiring circuit by a screen
printing process;
forming a solder bump on said thermal stress relaxing
20 post;
forming a plating layer on said insulating layer on
the inner surface of said through hole by a plating
process to connect the rewiring circuits on said upper and
lower surfaces to each other; and
25 bonding the solder bump of said wafer to a wiring

circuit of the printed wiring substrate.

4. A method of mounting a wafer to a printed wiring

substrate comprising the steps of:

30 providing a through hole between upper and lower

surfaces in a wafer;

forming an insulating layer on an inner surface of

salid through hole;

14




lower surfaces individually by a plating process; forming a thermal stress
rel axi ng post nmade of a conductive material on said rewiring circuit in
the upper 5 surface side by a screen printing process; formng a sol der
bunp on said thermal stress relaxing post; formng an output termnal on
said rewiring circuit in the lower surface side; 10 formng a plating
| ayer on said insulating layer on the inner surface of said through hole
Fy a plat}ng processhto ﬁonnect the rewiring circuits on said upper and
ower surfaces to each  other connecting.the rewirin i it j
upper and | ower suﬁgﬁgﬁggtSegéﬁﬁn%t%%WguthOgn goﬁgfﬁécégﬁ%lgjtpu?ﬁkp
termnal to a Mwdmgueireedit 108ividigayry myed winitnggspbeteate. 5. A net hod
of nounting a wafer to a printed wring 20 SEbstrate as clainmed in claiml1,
irﬁa%%

wherei n the througf 818y 2aFBeHPRYi Y Sh T& GG pRPP U sheet of

wafer, the rewJdng ¢l qdibrislf on B d negachnel cpectiensn stiie aipyded by
the through holes, and the wafer is cut at positions of the through holes.
25 6. A netthhoswifamsurtidagbd Aaferet® RF BYACe®#TRICFPAg substrate as

claimed in claim?2 i i i i
s MRELG B EBeathrough J0lses d @he rREQVEEessd Neal pii
pattern on a sheet 5%QMa§er, t he remﬁringscircuitris forne% in éﬁ%ﬁﬁﬁf

portions surraagted

forming an output terminal on said rewiring circuit
in the lower surface side;

10 forming a plating layer on said insulating layer on
the inner surface of said through hole by a plating
process to connect the rewiring circuits on said upper and
lower surfaces to each other connecting the rewiring
circuits on said upper and lower surfaces to each other;

15 and

bonding said output terminal to a wiring circuit of

the printed wiring substrate.

5., A method of mounting a wafer to a printed wiring

20 substrate as claimed in claim 1, wherein the through holes
are provided in a grid pattern on a sheet of wafer, the
rewiring circuit is formed in each of portions surrounded
by the through holes, and the wafer is cut at positions of
the through holes.

25
6. A method of mounting a wafer to a printed wiring
substrate as claimed in claim 2, wherein the through holes
are provided in a grid pattern on a sheet of wafer, the
rewiring circuit is formed in each of portions surrounded

30 by the through holes, and the wafer is cut at positions of
the through holes.
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30 by the through holes, and the wafer is cut at positions of the through
holes. 15 7. A nethod of nmounting a wafer to a printed wiring substrate as
claimed in claim3, wherein the through holes are provided in a grid
pattern on a sheet of wafer, the rewiring circuit is formed in each of
portions surrounded 5 by the through holes, and the wafer is cut at
positions of the through holes. 8. A nethod of nmounting a wafer to a
printed wiring substrate as clainmed in claim4, wherein the through hol es

s formed in ekt SR H5r FAntoEhP R A, e Bethioh oo 'and the
waf er is cut afupasidtieons afiaibhbe ihrolmgim ol eserkén the through holes
are provided in a grid pattern on a sheet of wafer, the
rewiring circuit is formed in each of portions surrounded
5 by the through holes, and the wafer is cut at positions of

the through holes.

8. A method of mounting a wafer to a printed wiring
substrate as claimed in claim 4, wherein the through holes
10 are provided in a grid pattern on a sheet of wafer, the
rewiring circuit is formed in each of portions surrounded
by the through holes, and the wafer is cut at positions of

the through holes.
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