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particular, TCPs have a large chip area and are suitable for multi-pin arrangement. TCPs
also have the advantage of capability of bemg mounted at a high density because the lead
pitch can be reduced.

Surface mount devices (SMD) are usually connected to circuit boards by reflow
soldering. Reflow soldering is performed in such a manner that an SMD is set on solder
layers previously formed on electrode pads (lands) on a circuit board, and the solder layers
are melted to fix the device by being heéted in areflow furmace. On the other hand, TCPs
afe ordinarily connected in such a manner that outer leads of a TCP are pressed, with a
bonding tool, against solder layers previously formed on lands on a circuit board, ind the

~ members to be connected.to each other are heated by a local heating manner while being
pressed against each other. This is because the outer leads of TCPs are very soft and
deformable. Such solder layers are formed at a time, for example, by printing cream

solder on the circuit board where no parts are mounted. To improve the wettability of



met hod of using an ani sotropic conductive sheet or .a photo-curable
I nsul-ating resin and other net-hods.arve u 2 According to the
above-descri bed conventional nounting nethods, if an SMD and a TCP are
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parts inclﬁla?fflj MD and a TCP to be nmounted on a printed circuit board
~ The development of SMD:s having a larger number of pins and a smaller pin pitch

have also been promoted. Accordingly, in the case of mounting a multiplicity of SMDs
on a circuit board at a time in a surface mounting manner, it is difficult to accurately
position the lgads of the devices, and there is a substantially high probability of occurrence
of solder bridging and misalignment. Further, if SMDs and TCPs are mixedly mounted,

the total number of mounting steps is large and the time required for mounting is

considerably long, because they are mounted by separate connecting steps.

In view of the abo_ve-descﬁbed problems of the conventional art, an object of the
present invention is to provide a printed circuit board which is designed to cope with the
problem of a reduction in lead pitch and an increase in density of ICs, and on which
electronic parts including an SMD and a TCP be soldéréd can be positioned always

accurately and can be mounted in a surface mounting manner so as to be maintained in a’



can be positioned al ways accurately and can be soldered easily at a | ow
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of the printing circuit boar
high and the yield is reduced. In particular, in the case of a part such as a TCP having a

multiplicity of leads arranged with a very small pitch, a troublesome correction operation
and a long time are required to correct even a connection failure of only one lead.

In view of this problem, yet another object of the'present invention is to provide a
printed circuit board arranged to enable flux to supplied by a comparatively simple means
so that leads of electronic parts are sufficiently immersed in the flux when leads of
'electron'ic parts are soldered by local heating using a bonding tool, Whereby the wettability
of the solder is improi/ed to enable each lead of the electronic parts to be connected in a
good condition. '

" Still another object of the present invention is to provide an electronic parts
connection method which makes it possible to sufficiently supply flux in a comparatively

simple manner and to suitably connect leads of electronic parts to lands on a circuit board.
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which are to b onnected to the printed circuit board are provided. Such
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patterns. Japanese Patent Lald-Cpen Publicati on scl oses a
printed ciPesianingsnbonding tookforeaghiprocsssstep anisey as welbas ameddsfopprepariieg] at
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bonding tool is set with a suitable parallelism to limit misalignments of leads of electronic

parts on lands to which the leads are to be connected, whereby the leads can always be
connected in a good condition. ' .

On a printed circuit board, a plurality 6f marks for accurately positioning
electronic parts which are to be connected to the printed circuit board are provided. Such
positioning marks are sometimes formed by portions of wiring patterns, but are ordinarily
provided on a circuit board as marks independent of wiring patterns.  Japanese Patent
Laid-Open Publication No. 60-161693 discloses a printed circuit board arranged with such
recognition marks provided at arbitrary positions on the board, particularly in the
vicinity of mount portions of electronic parts so that the electronic parts can be accurﬁtely

positioned. However, if such 'positioning marks are provided only at arbitrary positions,
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thereto. According to anqther aspect. of the present invention, there is

provi ded aCiFRuitiissignsandgyvhich can besujtally redyced in size Wils the density 9f PartSyr i nt ed
circuit bogbintb@Mehidnlididiasy r esponding to | eads of the electronic part,
and a sol ggrgﬁlayere fgrlrred on each | and, the method conprising the steps of
flattening the upper surface of the solder |ayer, placing | eads of the

el ectroni M@MS and connecting the | ands and the

| eads by , [ =described el ectronic part connection
met hod, the uppdlo ®hiehedr abbvé-iescribédiebjedts) wecording tdond dspedtofi e prysepr essi ng.
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g o mountfng at least one electronic part on a printed circuit board having lands

corresponding to leads of the electronic part, and a solder layer formed on each land, the
method comprising the steps of flattening the upper surface of the solder layer, placing
leads of the electronic part on the solder layers, and comecﬁng the lands and the leads by
soldering. _

In the above-described electronic part connection method, the upper surface of the
solder layer may be flattened by pressing. Pressing may be performed by using at least
one roller. Further, the length of the roller may be longer than the length of one side of
the printed circuit board, and the entire surface of the printed circuit board may be pressed
atatime. Alternatively, the printed circuit board may be partially pressed by using the
roller. | |

In the _above-described method, pressing may alfematively be performed by using
a bonding tool. Further, a plurality of the printed circuit boards may be stacked one on



pl ates. The entire surface of the printed circuit board may be pressed at a
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the el ectronic pgathe aheve-Hdescribedimethod,the slesonie part may be atape carrieripackageed at

| east part] ' I ' d heating the | eads, the sol der
-l ayers andéy?%gxﬁt%@?%g%%%?%ﬁégﬁyﬁ%tﬁd the | eads. According to a
further aspect diurthes therabseertescribedunediod maydesuctsthat, afterthel uppepisurfiaces of
circuit bogrd conprising,lan to ich.)eads of . at .l east one el.ectronic
par ¢ 't o beBRSelFERYeS btk beaR Rty e SPanr RS Bad B e e, BRBPRE cor | anc
a regi on | eovered with® hex resistanm résirematerilf tHeagsis nakstiapisakdreafter rémevedpairia
correspondin tom surface of the bonding tool. In this printed

to bo
circuit boﬁ'Fge,adFH theje Bigipart 35 then placed-onpthe solder laystsinged along its four

sides, and the r&&bﬂh{@@e@&&ﬁé&‘%ﬁ&@oﬁ e PresERIARAOR thdre HProvidéea af ea
whi ch corresponds to theleads and in which the | ands are l|ocated.
printed circuit board comprising lands to which leads of at least one electronic part to be

mounted are connected, a solder layer formed on each of the lands, and at least one frame
formed so as to surround the lands and so as to be higher than the solder layer.

In this printed circuit board, the frame may be formed by silk screen printing.

According to still another aspect of the present invention, there is provided a
method of mounting at least one electronic part on the above-described printed circuit
board, comprising the steps of supplying flux to a region surrounded by the frame, placing
the leads of the electronic part on the solder layers so that the leads are immersed at least
partially in the flux, and pressing and heating the leads, the solder layers and the lands to
connect the lands and the leads. .

According to a further aspect of the present invention, there is provided a printed
circuit board comprising lands to which leads of at least.one electronic part to be mounted
are connected by being pressed with a bonding tool, and a region lower in height than the



According to still a further aspect of the present invention, there is
provided a printed circuit board conprisin substrate on which at | east
one electronic part chip is nounted, “ahd ng)?s for positioning the '

el ectronic rt _chip . when the chip is,nounted whetein,th sitioning
marks are BB@%@P‘HE&W?%@?’B%WW%@ %ﬂ%ﬁg%ﬁeﬁfﬁ?%é"’gl ectronic
part chip is di rIﬂQﬁihﬁﬁﬁieﬂ%ﬁcuiPB@ﬁd,dhé‘éleétﬁ)ﬁé part may have 18815 anaRged alorg it
present inyventjon, there is provided a printed circuit _board conprising a
substrate EWrsidesand the regiop maydegrevidediniaregiangularframe likeasemwhi¢h and nar ks

for pOSi“Qéﬁéiﬁoﬁdﬁoﬂle%iqs%hﬁxﬁﬁfchtﬁéﬁaﬂd{]ﬁ}sm&ﬁﬁ. chip i's mounted, wherein
the substrate has a nultilayer structure having an inner |ayer processed by
a bl ackeni ng tr otcontding tu stilesfurthemraspent of thepoesdntigventionthenpdsprovislediag mar ks.
In the printed,circuit board.i.n th i rst _aspe of th resent, iovention,

when ¢ ho | BEd Siedithoort ShiTiak A Asirab 3hadidlit et ot ool R R e

sol der | ayfiotintell/ ¥ dlmiaks for posifibEHE fel et trohiePast chifPivhéh 8o vhip is molikedl, t he
| eads and the | ands can be stably majntained in aé)%ood connected condition.

In addi ti offhetFiie gositigning pagkssnproyisied ingidesn region o therwhstraie forwbich ther y
per f or ned E&Wﬁﬁ%g?élcgfécﬂfh%&.rom c parts, the desired flatness of the
ol der

upper surfaces of "the [ ayers used in a subsequent step can be
mai nt ai ned. | n tAcsording torstilli afuphen aspent o theippesentdnyention theneds provisied aaspect

of the pre Vv i nthe.l f. . | r oni, ¢ te. placed
on the uppepiied RAHNCRTelBfind 4 5ipsRlE Ip ot & 1Gsf e bl Bl
Icon\éent : pnﬁjoumﬂd Ninid mhfj mﬁeﬁfioﬁiggﬂm dlez:g@ni&qiaﬂl dmni;gdvhen the cmpsshhhhﬂgd,y of the
eads slipping. down, and the s can be soldered in a state ei ng
correct |y Bhein G aibsERe as & mpiayes sEUpUSAING AGUST HSSEPCESFRELE  t he

| eads and breknidgatdathiént at PositionR cirreédpoRding i@ he Positibnia myarks. f ew process
steps are added to flatten the solder |ayers. I'n the electronic part

connect i on met hda the printedyeitcaiiftbogrdkin thayfinst aspgctof thepreseabinvention; when the

i t hout bej gﬁ&“@{ { ; ' ' he ste
\cI)V:‘ pl gci ngiet e leads o ‘?ﬁg{%‘ﬁ%ﬁ‘?‘%‘rﬁ%ﬁ%ﬂ@d %%@B&?ﬁg&gbﬁgi&%ﬁfﬁ?er sscaP\
be easily pileatitingdrhm Slippingdeesisnghat the loadspad ther lawds dan be swblyphaintaineddan

wi t hout |arqgely chargin he conventional process, and the pressing step
may be a s?g °%?°"P8‘ft?‘]ilﬁ(§"diu‘?nm | er on the upper surfaces of the sol der

| ayers, a step Uniadditionowkenohiedt eatinend such asa reflop siép i iprevivusly peformed 8
printed circuit board between netallic plates. Al so a plurali 0 rinted
circuit bo&?”d@c‘ﬁ‘g?&’ﬁ’éelg‘f%%ﬂarﬁn e;ﬁ‘Fi‘E“é’etJB’t‘!%s Pf'QFPBPFrts'%’ga@BPbé% Sp&Ger s
thereof at la?eﬂsiuﬁﬁlin@hfub&'ﬁhemts caf be&faintaed.s nmay be partially nmelted by
heating to flattened nore easily. In the electronic part connection nethod

in the second adpéha eleqtronicparitoaneqtion methed in the second aspect of the present
~ invention, when the leads of the electronic part are placed on the upper surfaces of the

solder layers in accordance with the conventional mounting process, there is substantially
no possibility of the leads slipping down, and the leads can be soldered in a state of being
correctly positioned. It is therefore possible to suitably connect the leads and lands
reliably in a very simple manner if only a few process steps are added to flatten the solder
layers. '

In the electronic part connection method, the conventional mounting process can
be utilized without being changed except that a pressing step is added before the step of -
placing the leads of the electronic part, whereby the solder layers can be easily flattened.
This pressing can be performed in a simple manner without largely charging the
conventional process, and the pressing step may be a stép of rolling a roller on the upper
surfaces of the solder layers, a Step utilizing a bonding tool or a step of pinching the



sol der layers on which the | eads of the electronic part are placed are
mel ted by heating to performreflow sol.deri A plurality of electronic
parts can also be soldered at a tine by one step to be maintained in a good

connect ed \ L TCR._can, be. si pul.t aneous| unt ed
in a surf a@e rm‘tt]ntl nbgd%l.rgﬁn)ertl‘g r @Q@l&%ﬁa&% ov(\}ﬁg? gBl.mﬁ{ty f’gyré?tg cﬁﬂﬂg%/"ﬁf to
con nfact t hmay gaslaclmﬁ ant @relskalctb Iﬂatte;jm tmabfdeb%ayéx@ Cldredfah 'tiﬁ%h WFLARSt, thany

m sal i gnnep t ween the S the |l.ands, In case where a TCP is
connect ed saqtheé?ayteffem?%?‘? Bﬁ@fyﬁgﬂﬁ%@%@nﬁ%ﬂﬁ&nﬁm ¢3sily.ci ty of pins and
a small | ead pi s hedevudtiopicobhaction HUARIITH tidsebbifd Rpbd of thehyéntibh, 03" d
w t hout being affected by heating of the reflow step. Even If heat is :
appl i ed t ook lﬁ)’ﬂsrﬂne‘ﬁhléml@dﬁds@gmlmmm placest arp melted by heatingdo ot her

el ectroni -af t eq] . t sqgl der. | ayers,
the desired Hatsf ﬁgé&slgglfjg t T8 %B@?ﬂfgﬁ?{%ﬁ%@ﬁ&%fﬁ' %gﬁ:‘g%‘sgb s&ﬁgrgﬁgp%éwe%

mai nt ai nedotgestaprte be maintainedrint £2gocal connscted cumdition. CiAly i SMIESH 4 TCPARVEd.
In the print ircui.t board.in the third aspect of the_present_invention,
even if a %s?@pﬁgrgpﬂsdy globlp{eglnéﬁﬁ refpQunting B%HP?ILBY eFFiiyY steponfias also vel y

| ow Vi scospdsyibleso ¢bmbet the teallh 6Fthe eletirmic iplirt by TodaRedbitig Withofif stiye SO that a
sufficientl Larﬁe Sgnunt of flux_ can be supplied to a region”including the

| ands, th thgen Hhe leads gnd the lapdssuf fi cient |y i mmersed in the flux.
o th ; et ! : - _ : | th
(s o SO ERate  MookcaEoS MOk PR aRER L

various characters or sy provi e surfa ted
ci rcui t boawléiplisitysof pinsandessmalk lead pitaj cah be tshitabldy emtnectad o the ptintedeirewit i on

met hod in . present i nvention, a sufficiently |arge

amount of ux&’%&l@gﬁgmbE‘gﬁwgﬁﬁi‘lﬁ%goﬂé@rons of the lends and the

| eads by the ef Even ifdieattib applicdne thegeintddaiircit Goard|byahe RAOWSHEY BRbinddRId t he

| eads to ipproye, the SO'gﬁ{ritf effﬁ%ﬁi In the printed circuit board in the

fifth aspe°£€1$)"'r Y“Fﬂ'é“’;?f‘"@% afierun ip apescof|thg vpldes Jayers, thedesizrd p| aced

on the | ambincdt 6f @e @ppétduifiods o i1 sBIdePAYEAGal PO maikdificd WM 3408 o' the
t board ot her

bondi ng tool contacts no surface portion of the circul an
t he | eads,co¥ernghe cirepit bpasd jseempyadal | el i sm of the bottom surface with

respect to the g4 s At ' ' . 09 In this
printed circui tﬁt%gﬁg?wg\?en [ Eb%&%g@g %e&g a! iIEif '&Eeﬂﬂergﬁggﬁge t}—°8v?‘{f8dpﬁ| ong
the four Svaterssolible orclerning-fremiype flax having a comparatieely law viseositg s wsegotheli ng
| ands by Hﬁzw ' 2SS ti with a honding tool ..the desired
paral | el i sm o&@%{e]ﬂtlfg. .orﬁ#gg?ﬁglﬁgs%&%f ?.é“@&ﬁ&ﬁ%@“&%*ﬂ?°‘@éﬂfﬂa’?ﬁ% ai ned.
* supplied t.o a region including the lands, thereby enabling the leads to be sufficiently
immersed in the flux. :

()

On this printed circuit board, the frame can be formed simultaneously with
various_ characters or symbols provided on the surface of the printed circuit board by silk

screen printing.
In the elgctronic part connection method in the fourth aspect of the present
invention, a sufficiently large amount of flux can be supplied to connected portions of the
~ lends and the leads by the effect of the frame, so that the solder can suitabiy wet tﬁe leads
to improve the soldering effect. '
In the printed circuit board in the fifth aspect of the present invention, when the
lands and the leads placed on the lands are pressed by using a bonding tool, the bottom
surface of the bonding tool contacts no surface portion of the circuit board other than the

leads, so that the desired parallelism of the bottom surface with respect to the circuit board
- surface can be maintained.



In the printed circuit board in the sixth aspect of the present invention,
an area inside the area on the substrate WKEQ the electronic part chipis
directly connected is utilized for r&l€asi heat fromthe chip and/or

ground line connghi -@Qﬂ- a n Q r,ovi ded hi s, area.
Accordi ngly, posﬁsl oﬁﬂ’ng nar s%gg‘[rill’ %ve% p%gﬁ%&ﬁq&ﬂ?ﬂfé&e@;gyvﬁe@[}a&mg ey

hi ndr ance tfmlmdesmf thedamugmccpm'ttabeccﬁmbaéd i the co¥réspondii€ 1aias b pérfointigy f or ned
|ndependen of wiri ngwg} on the substrate to have inproved

r ecogni zabi S'? Op, timg g;ﬁopbqueagg} pargliclismepf, rﬁbeb‘?ﬁ%@r&’@?@ﬁm

aspect of tHaRdiag @St 0an béwalkdifdd. POSi tioning marks can be recogni zed nore
clearly by the effect of contrast with an inner |ayer processed by a

bl ackeni ng t r eat Fethe priffied siscuihboasd hﬁhﬂfﬁﬁtaﬁpw of the mcbcatmugﬁfmodn athe

resent in I ol Lo et ai
gescrl pti ozﬁqétﬂﬁg\%roe{ﬁ? é%bwgl 13&9 éﬁ%t 255 ﬁ%ﬁyﬁﬂqﬁ’céﬂgf%rence to
t he acconpanhzeﬂgfodrehasmgsheaﬁﬁhﬁﬂldmaﬂﬂ gibhrﬂ:luiﬁl'dﬁnﬁl%&% Bbnbsignall 1s a
schematic peﬁ‘f‘{oﬁﬁél ve VI F%rl nt ed |t .hoard unit to which the
present inve& ?‘?pé‘b 2Apgor Bﬂ%ﬁ‘?@n&) é’é{‘méqu(@ﬁ/%f a
printed ci tfiyhdea kot att@rmmﬁldertohﬁanpdésfgn% thé Eﬁs&atebOMt , R nt.qfrﬁ{ ffbe 1 g

Fig. 1; Fi 3A and 3B are cross-sectional views of
sol der | ay%‘?@eﬂéﬁ“iﬁ‘ﬂn@ﬁﬂy gﬁv/snmqtmlsmtm subsigate ¢ohavelimpraved Feoggnizabilitya

Cross-sectional f rs; Fig. 5
IS a cross-sect |Ic{)lnt§ vllgtgelv o Lﬁgth fhfl%mthg%%g@hw f@gﬁre%%sol der

| ayers; EI gnveptions pasipioring maehscmhbbtaembgnﬂexﬂniorml’m'7 Tyf toyr thie effedt dg P%tﬁf;f Wf/ﬂ?gw
circuit bo [ ntio : IS a cross-se

t aken al on%r'g"ﬁ‘g;}a’&%@'@ﬁsfe qi?fm\gqff E'%‘g’LFi gs. 8A and 8B are enl ar ged
cross- secti onal mesmmémarﬁmaaaamF iagessah%fdsfm;ﬂ&.aénw%ﬂs&ohﬁ the

| ands shown in Fi &lﬁgé]usm R IS a an view show n

posi ti oni nGPRALYHE §‘%Fb OYing ? ﬁ‘ﬁse'aptaan%hqp %meéembwnfﬂ@

i nventi on; uﬁesuonmnhfefaeﬁééxs&né&%m? aﬁwu;g%ken al ong the line X - X of
Fig. 9, showi ng a 10 state of o d lands connected by using a

bonding tool; Fig. 11 is a plan view of anot her exanpl e of the arranlgement
shown in Fg [ r onal view of a conventiona
-printed ci RiEp Eﬁé%wmwa TCP and | ands are connected to
each other; Fi gFiglBik aschematit perspeetiveavieye of a printed 8izcuit Bouad unit ®)/Wwhieh they ocess
steps for

present invention is applied;

Fig. 2 is a schematic perspective view of a printed circuit board for use in the
printed circuit board unit shown in Fig. 1; . _

Figs. 3A and 3B are cross-sectional views of a method of flattening solder layers
formed on lands on the printed circuit board;

Fig. 4 is a cross-sectional view of another method of flattening solder layers;

Fig. 5 is a cross-sectional view of still another method of flattening solder layers;

Fig. 6 is a plan view of lands and frames formed on the printed circuit board of the
present invention; _

Fig. 7 is a cross-sectional view taken along the line  VIII - VIII of Fig. 6;

Figs. 8A and 8B are enlarged cross-sectional views of process steps for soldering
outer leads to the lands shown in Fig. 7 by using flux;

Fig. 9 is a plan view showing positioning marks formed on the printed circnit
board of the present invention; o

Fig. 10is a cross-sectional view taken along the line X - X of Fig. 9, showing a



soldering the outer |leads to the |lands on the conventional printed circuit
board by using flux; and Fig. 14 i§~§uprqursectional vi ew of the
conventional printed circuit board when the outer |eads and the |ands are

connect ed [ ' 1,00l CRI PTI ON OF THE
PREFERRED %@Bﬁ%ﬁﬁ#gﬁn@a@iéﬁgﬁgpﬁis@%?ﬁ% rat és an enbodi mrent of a
printed circuit Fipddds aplah view of arotieh exdmplp b€ therarrangansent sliown i KipplO0;ed. The
printed circuit poard unit 1 i.s ysed as a card- e conputer. The printed
P rCurt board ufis 127 & Crossiectignal diew A a Gk ohrionah ed HERILPORBER e of
CPU for. t hen&qeaidiofa TCP sddamRakécchne@Bd Weaeh oftlefCt roni ¢ parts including,
for exanple, an electrically programmble read only nenory (EPROV) are
mount ed, and ot Kigs. @é@ﬂdwﬁ arged gross-septione) vigws ofiprasessctepa fer pri nt ed
circuit bg 2 i @ﬁgq ] af | | 1] ' d
circuit bo%?‘%nﬁlﬁ iﬂEle | ségﬁgg%\lq%é&éioégﬁ %%xﬁﬁ%ﬁt?@n&ﬂﬁéﬁ?% h?z?n %Jé?%ﬂ%g% g a

mul til ayerfhst;landt ure. A TCP, a sub board and other electronic parts simlar
to those nmentiongd .ghove are al sq tounfed on the reverge.surfac no

Shown) of the pETads & FrORRCUBBA MR e pomyenbont) R Firvil Fars MgR faey s
for connecdiitéiledds and MRTRAS dePedrhetted 10 cidh dtHER b usiBER bndifg tdole
above-nenti oned conputer is forned in the vi cigi ty.ggf_ thegTCP 3 al ong one
of two major sides of the printed circuit board unit 1, while a connector 6
IS provi deﬂ §b TR "’""L”_u_' Rl nted circuit board unit 1
SO as to exte e e 1 €10 0 ane. Fig. 2 illustrates
the printed cir &ig.tl schematically dlustrates heeﬁ&ﬁdi&pntdfmpiﬂ&damimuﬂbéa@mﬁitdtﬂoer.

2 ol | pi ¥R B el By Gn s afledr CEbSptipled it Sard R ihefd PSR on
the surfa Eompriterd " IThe PEintediciroit bb@d it d iStonsaatted insuch amimagohai 19 t 0
the outer ads 7., Alsg multiplicity of lands 10 to which termnals 9

provi ded oHCH&omsdof &ICP%%H“&@"EH“‘Q%%SW%&#@ whigh glectgonie partsineludiog, ar e
formed on fhgxahiéamelddtidall§ ngéﬂﬁﬁqbﬁiémgﬁn%@glﬁfggyn fe t M9 dfelth@ited, and

corresponding to the termnal’s 9. In this ] nt, ‘the sub board 4 are
connect ed dtherreldctronicqarts énat slapvent)rane maneted oh p printed cincwié board 2fin eecondanae ed

parts (notggh ﬁl\gpreseyr:i‘év&%ﬁg atl‘lﬁe gﬁ%\@? Chr&afle Bar ux\éf b lig afﬁ'%—élﬁ% ﬂ'logﬂ@tghé ng

met hod of pressing a n nry connected portions w di ng
t ool , as dernitiboerd habinga meltilayer sthetwelb AJOR] a4ubboard heé othpeelectrdmiv/parseen

sol dered b ref] ow st after .the other electroni asts hav een
ol der e tymilat iy esbpsbots aatte e on, B ierTe By TAAORLORA OB o
in Fig. 3Ahe psiidd citculf Board 1die 9 d AddnhéttioR téritlied afrhy § foricoafiettidn o i th a

small pitch, and a solder layer 11 is forned on each_|and 8. Sol der, | ayer

11 is prevPermemboagt fosmingamaismemery forthe gapvermentiongd, computeris formed i8 ) |
cohners Poa BB ScPalod Ul P A0 8N DS
while a connector 6 is provided along the other major sides of the printed circuit board
unit 1 so as to extend through the entire length of the same.
Fig. 2 illustrates the printed circuit board 2 before the TCP 3, the sub board 4 and
other electronic parts are mounted. Lands 8 to which outer leads 7 disposed with a small

pitch on four sides of the TCP 3 are to be connected are formed on the surface of the

printed circuit board 2 at positions corresponding to the outer leads 7. Also, a
multiplicity of lands 10 to which terminals 9 provided on peripheral portions of the sub
board 4 are to be connected are formed on the surface of the printed circuit board 2 at
positions corresponding to the terminals 9. In this embodiment, the sub board 4 are
connected by reflow soldering simultaneously with other surface-mounted parts (not

shown). The TCP 3 is connected by a well-known local heating method of pressing and



before the operation of mounting the parts is started. Therefore, solder
layer 11 is solidified while being formed(;’ﬁito a sem spherical shape by its
surface tension, as shown in Fig. 3A ~bef being nelted by the
above-nentioned reflow step for connecting the sub board 4 and other parts.
Accor di ng kdatihh 8nly'cdfifidtied porEotsiwith a Bon ], a8\ déscfibedBibove, dfRel iR'suB2 i S
rolled on the printed circuit board 2 and noved in a horizontal direction

al ong t he begid4and ather parts hage beanrsoldseed Wyporellowastapandafter the gther glecteenies r ound
| der | i ' : Whi | | |
99 1o ¢ or 1 Binsave b SRURISAERER ol £ W e Bluded monibling BARESs, L °, D"

enbodi nent, pr edss shgwidy Fige 3Aclahds 8raxd dmsangal/omthe priptedeireuit board Qiwittboar d

while fixi Lol l t I ned it ' th
enbodi rment S G piLe g RNE AT mr O Ried indl il Ut 1) & efondy
di sposed OfreE foPHQnpk, 8¢ nifititd e miltiplicRy of éhAllidldd? @edif Bonded & éich Mnd
circuit board may be passed through the nip_between.a pair of parallel
rol | ers tosust@ace ggw.% offes soldpring,¢anagectjoapostions on theprintesbeiscuithoapd 2ced on

t he upper ' : 's]séa& us not slip
down as th%éggegﬁ@?%a%%ﬁﬁﬁéﬁgﬁgwﬁn nf e célaf Ct}fh %égggg’ggmgﬁ%&gy}ﬁﬂﬁ g. 12,
and can besdlidifimdywhilel ingfvrmediintoia senisphecicalrshapechy itsT$vefacd tension s showhed
operation of .pressi he sold ayers with at, | east _one roller i

por for fred Ty npefie brifie HRUEE by 1 Sive-Blebbio i breB ton dofesTip e sub
above- deschdae®d apd 6thet pdtsBAcoerdiigth tidFiescatinvation)ad showalih Fas SBoA réllee
printed circuit_board or, only an restricted area_of the printed circuit

board sel elﬁJédolazdc‘zmapRgnteéCtrﬁ'eits?azég_aaﬁmoyﬁeﬁb%h@im%dkwmp@@n&%uit _
board 2 a%@a@k'a@eﬁ%&b AR ASPel s@BRe OF el r0fld Sl IR TE (iGEEY ed

parts and conven ce of operations. "To press the entire surface of the
printed cipressing thoaande into aflatshape.it is necessary that the length of the
roller 12 is | oRge: onat | ' Cj Lt
oo o Tre ol ol 8P RSohTH e ef il el bt B WELBS it
accor di ng ¢mbaiwntiitgpressitgniayrbe perfdrmeddbypnadrga printed oircuitiboard gyhild fixingvas

anot her enbadi nent of the nmethod of flatteni t he U r.surfaces of sol der

ayers 11. MUt 3t RredsiasmineRImeIion afaring to Sngbet einbodimieaE f B8 PSRt ¢ ho

out er liaveRaS Tn s ¢23€, ohfy or reNlék ik GRpbsed &% the @pet Kide B the tpeiditedicirewil t

board 2, and the bottomsurface of the bonding-tool 13 is pressed a?a%]gl} nst
e

the upper 2qard artbe pentedcircuipbopsd may bepassed thyaugl he pipbesyecaya pairefp

pl aced on M@rsngggfes@yers- 11. In this manner, the upper surfaces of the
sol der layers 11 can eas‘ilé be flattened. According to this nethod, there
is no need to né¥hen the epter leads Pobths TEP hamsplaced on thesupper sirface obthe soldomn i n

Fig. 3, ' ' b [ eyve addj I
one pr oc oodye 4 UiBiened, Bk 2800l Al il ¥ Cortfitor pARSa BB, V.
of the fl abdaedshogvmintHig.d20and dan berseabbynioldetedoarid snitably leonnected. The above-

described operation of pressing the solder layers with at least one roller is performed one

time or, if necessary, a certain number of times. The above-described pressing may be
performed on the entire surface of the printed circuit board or only on a restricted area of
the printed circuit board selected according to the sizes and shapes of the printed circuit
board 2 and the roller 12, the dispositions of solder ' layers and mounted parts and
convenience of operations. To press the entire surface of the printed circuit board at a
time, it is necessary that the length of the roller 12 is longer than the length of one side of
the printed circuit board. The solder layer 11 may be formed by printing a cream solder
according to another embodiment of the present invention.

Fig. 4 shows another embodiment of the method of ﬂattening the upper surfaces

of solder layers 11. In this embodiment, a bonding tool 13 is used to connect the outer |



sol der layers 11 are heated simnmultaneously with pressing using the bonding
~tool 13. The solder layers 11 are thereby ted so as to be easily
f1attened. The bonding tool is cool ed “afte |ting the solder |ayers 11,
and is nmoved upward after the solder layers 11 has solidified. In a further
enbodi ment leads 7 bfthe [TORt mdwhe bamidl 8 df ce pﬂmdnim&nhbaﬂdm(am therbottemsurfacd i t y

of printed 0 are stacked _one on apoth are ess dvmtha
bonal g o the Bieding Pol 13 isRrrse AEAtn P HPRILTEIagS O SNdet lavers A IHOTOMR! it o

circuit boﬂl'é%%teﬂeaﬁﬁ?aidﬁfﬁcedbﬂ the %l&r'laﬁ?é)ﬂ‘e'lnﬁﬂ?ﬁﬁhﬁ@”&le% AR BNt

I nvention as shown in Fig before a heat treatnent, e.g., a reflow step,
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11 are pre%“o%@?y formed so as to have flat surfaces is used, a heat

resi.stant resin gl sﬁh%ﬂ&h&eerﬁlﬂﬁxﬁ&xt@fﬂﬁcﬂrk%niiﬁ%nﬁ% as§9$\5'§fn F?Yﬂb‘éf&éﬁ al so
. formed on the lands.10 for connection of the sub board 4 and | ands for

connect i onhqabupmeabsagearreﬂwmw Qa,tmp Qﬁﬁwmmm@mepéﬁw§ Wdaist he
printed ci | of
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a certain nunber of tines, descri bed abo e Wwth respect to the sol der
| ayers 1 covering with the heat remstant resin layer 14. For example, solder layers 11 can be

flattened by being pressed with a roller one time or, if necessary, a certain number of times
through their entire surfaces when no parts are mounted on the printed circuit bbard 2,as
in the case described above with reférence to Figs. 3A and 3B. Also, only solder layers
which need to be flattened may be selectively pressed by aroller. In such a case, solder
layers which do not need to be flattened may be previously converted with the heat
resistant resin. If a printed circuit board on which solder layers 11 are previously formed
so as to have flat surfaces is used, a heat resistant resin film can be coated directly thereon.
Solder layers are also formed on the lands 10 for connection of the sub board 4
and the lands for conn_eétion to the above-mentioned other surface-mounted parts on the
printed circuit board 2, as in the '.case of the lands 8 ftér connection of the TCP. These

solder layers for formed at a time simultaneously with the solder layers 1 on the lands 8 by



on the lands 8. A pressing tool such as the bonding tool shown in Fig. 4
mpy al so be used one tine or nore tinmes on the entire or a necessary part
of the surface of the printed circuit boardsto flatten the solder |ayers.
In this enbodinment, it is convenient {0 sﬂn3ltaneously flatten all the
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step, any "of "various |ng nmet hod
using i nf raboesl rIhflatteningoftondy sqlddrdayei's c’neahwesparyepdmdssufﬁcés ﬂnpbatémey
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nay. i n o esea S a0 hater e orl it pard o AP R i B a abSE b o and
ot her par teﬁmd‘sfarfaw@mé pnmﬂﬂiﬁu‘&lﬁt Boagd @ Ohe Bedlisd dfahd@aiterfalppaasicl t he
carrier tape, it can be separately connected in a step after the_ step of .
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printed C|rCU|t present 1 nvention, as s
to flatten all solder layers on a plurahty of printed circuit boards by stacking the pnnted

circuit boards and pressing the boards by using the above-mentioned flat plates. In each
of these cases, pressing and heating may be performed simultaneously.

As described above, the upper surfaces of the lands other than lands 8 are flattened
to enable the sub board 4 and the above-mentioned other surface-mounted parts to be
easily positioned and mounted with accuracy so as to be connected always in a good

* condition. It is also possible to place TCP 3 place on the lands 8 simultaneously with
these surface-mounted pérts and to simultaneously solder TCP 3 and the other surface-
mounted parts at a time by reflow soldering, whereby the parts can be suitably connected

without occurrence of a lead misalignment, as in the case of using the bonding tool shown



and 7, resin frames 15 and 16 are provided along the arrays of |ands 8
corresponding to the arrays of outer leads 7 of TCP 3, approximtely
conformng to four sides of a squarg in 't 4 enbodi ment, so as to surround
the arrays of lands 8 fromthe outside and inside of the sane. Resin franes
are al so fmrBtg:el i FFoatheireflow steppanyaf vatiews wéll-kinewmtecimiques] i.d. camdsvefhlf or m a
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Four st codDeatingmelon sRE irHTed oS BE oyl e8! HrRRPE taptids POk S aésstBthofcr s
of TCP 3, zﬁﬂaﬁﬁ% w%mrm&%@ﬁﬂd‘ﬂletlil@ cai bé fded. SNeedlesifito Says iMVRAEBeWhere
rect angl e. own well in (ﬂ i each of the resin franmes 15 and 16 is

formed on ECF 8gpunot pagrounted to it sub heard 4 gng athes pasts forpxampley due foc ui t
board 2 S%@ﬁ C?%%g%fc’ﬁu}; At%sgél cé d Ek&%&gﬁéh{tg&ﬁ@&?ﬁ{a}%ﬂf eét%dn;r e resin

frames 15 are forne e sane I'ng na aracters,
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sol der 20 s ff|C|e quY wets the outer, ads to suit l%ﬁﬁﬁeﬁ ct the outer
onds 7 arfesod sresngledh Cosressaadece Sk 15 Ay of uteh g <O ARBEe

embodi nentoraaﬁaemt%@tmﬁu%ﬁeaaﬂaaq@a&r&r&ﬁdgw MWn%lpmlm % eslsofof
~lands 8 so as to extend through a distance correspondln he entire

| ength of therssinfrarass by andoléds igmedionavesist layer 47 formsd o8 e%lff@é'FOfﬁﬁn t he
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of flux cauniber of piopes steps.s OTivereforep theaedin flames |5 ind16 cancbeformheat 4t adowes of

array of Iands 3, corre ond| sin frame rtions, may be renoved.
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pressing one_tinme and, accord H four-sid bondi n tooI havi ng a

general | y- sg@ﬁ;glaye@dtlthym using @gfg -known dispenser 18, as s own in Fig. 8 Even if the
viscosity of flux 19 is low, the flow of flux 19 is stopped by the resin frames 15 and 16 so

that flux 19 is retained therebetween, thereby enabling flux 19 to be supplied to such an
amount that the solder layers 11 are entirely immersed in flux 19, and that the outer leads 7
placed on the solder layers 11 are also immersed in flux at least partially. When the outer
leads 7 and the lands 8 are pressed and heated with the bonding tool 13 in this state, solder
20 sufficiently wets the outer leads to suitably connect the outer leads 7 and the lands 8, as
shown in Fig. 8B.

In the above-described embodiment, resin frames 15 and 16 are formed on the
opposite sides of lands 8 so as to extend through a distance corresponding to the entire
length of each array of lands 8. However, if a component other than the resin frames

previously provided on the printed circuit board can serve as a means for stopping the flow



form ng an open square space, therein. In this enbodi ment, the four sides
of the bottom surface of the above-nentio bondi ng tool are forned
integrally. However, the bottom configuratibn of the bonding tool may
alternatively be such that four nenbers forned separately from each ot her
ar e conbi nefifluxor eneside cfgnarmy of lands 8 frasin irmmes niay bedotmalin sdch Aimatmerdi ng
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correspondence with the bottom surface configuration of the bonding tool
13, and anstopRsébysgmesemponents locally o onererdpoth sidesiof aray pfilands & exposed in
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or the like pri masdrdimg tolthe presint invientyen, lands 8icokresponding tpoutet leads car all the
conpl etel y. excl.,ud mthe arrays of |ands 8 d .extensions fromthe
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m sal i gnment o s at the tine connection 1Is m nated even in the

case of a gwfigurptiop of thedopding toal nagraltarnative]y e such: that four members formedd pi t ch,
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as the hei tisbonding kel pariréspomding ® daohvsida ofl @ bquade shape thay ibe formssdeofagplurality t he

nor mal pres&i ng! ogeration of the bonding tool bottom surface 23, that is,
| ower t han® of the thicknesses of the lands 8 and the leads 7. As

shown.in Fig. 9 AhoiiSn Ff%fm &6l 10, ofly TanddB4rd farmield ih B 3qiirs Frae-1ike w2 10N
~are also provided four narks_ 25 for positioning the TCP when the TCP is

mount ed ar defined o deaprintedgircuitdaand? inroriespandensy withthe bater swdacedash | i ne.
The area ZéOn;t%Ffsﬁ@iBH BF gjlq U3dihB fodt'Ts) r d aggxpﬂa@r dubice’ ge)gf’%tg Bg%%ﬁc&%t board

mounted. In enbodi nent, “one na S provi ch-corner of the
area 24 haisienposed depertiand of thejarea 31 sthereno lafds $rare f@meds Hwthis mannes, area t he

case of t t,lny i NN SN e sak Lhel e heat .firom.the CPU
“and to confldh SRRE oD Boies digi pherE S T el dnb iR 1 e U BRAlR”
is bondeﬁ mdlefrésémhyeﬁbybiﬁcmésntmti?'g amdotnlih%tdyéxémdal fioa tﬂwmhgsglft?amer hby .
using a heagt conductive resin, an el ectrocondyctive ste,or the like. The
doubl e dot 8 BRLFRiPRRRS fFonk{he saige e prayiiedsd Bt Eotithaah i cPIBIPoBEncs s
used for tyith tid BotleRN§tirfABe 6f the BOAUINE AP 13 tétureVithh ad shéwndh Fig,a804a ng
signal conductors fromthe | ands and/or  through holes can ) '
desired parallelism is maintained between the bottom surface 23 of the bonding tool 13

and the printed circuit board 2 when outer leads 7 of the TCP are pressed by the bottom
surface 23. Thus, a possibility of a misalignment of leads at the time of connection is
eliminated even in the case of a package part such as a TCP having a particularly fine lead
pitch, thereby reliably preventing occurrence of connection failure. Needless to say,
wiring patterns or the like may be provided within the area 21 as long as the height of the
patterns is low enough to avoid interference with fhe normal pressing operation of the
bonding tool bottom surface 23, that is, lower than the sum of the thicknesses of the lands
8 and the leads 7. o |

As shown in Fig. 9, on the printed circuit board 2 of the present invention are also
provided four marks 25 for positioning the TCP when the TCP is mounted are provided in
an area 24 indicated by the double dot-dash line. The area 24 is occupied by the CPU of



be provided in the area 24 between the lands 8 and the area 24 on the
pr.inted circuit board 2, no signal conductors are ordinarily provided in
the area 24 except for thermal vias cgnne Qy to the die pads to as to
conduct heat and ground |ine connections. "Therefore, there is no problemin
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density ar bepmaammeammmamamsaﬂ&mtmms gifited clie@itibeag t O
say, the pgsiti.oni ngﬂglﬁrks in gccordangce with the present invention can
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patterning copper foil on the grl nted circul as Int case of’
wiring pat therenis noprehl emmr@nzso mpuetdesgn@ﬁthgmmﬂmmmtbauﬂeyan #re not

covered W békifidifin Rie8 er(%;m it rk t he
order of gmlnat 1on ztsr?gé)%frol nt eg‘?‘é‘?{%ﬁﬁ[t oakﬁ h‘ d%%@%?ﬁf éiS“Wﬁ |l e

al i gni ng tﬁwdeelgnm qucndasécbl»eadopang ﬂﬂsadrrangéinéhtl asThe nmiasksf40¢ reedghiyed
blackenlng t rinted circuit board 2, an
i nner | aye&rlt arsgz?gd::%ﬁ?re@bes? %ﬁ&‘é‘\gﬁﬁ%fé? ﬁ? ?@ﬁ&cﬂi?ﬁ%ﬁte"e‘ﬂfé"f’ mar k
25 is theraia;ksmlprooideaﬁﬂmemmambl@mstﬁxearasﬁmlbeadeo?%Sﬁeseaf the like,
t hereby achi eving . correct and accurate nounting despite of miniaturization

and hi gh- 1Bve llt‘?"“densmy packagi ng of. sem conductor deV| ces. Fig. 11 shows a

further embodi mminvesriduaRy Nogl Besiti dn il ird ot PREPin el Gilige
rmunte n

only al ong a_pair of opposite sides of an IC packa I S case,
an opposed hﬁé@ﬂds& ayipdisated at 2hninFig. M. arEvep ina cakedvhere suchipositioning inracksi are boar d

t | t he l.ands, 27,
b, s o) BEOVIRR Sastdeiee fife 8 3f63Pare ibyBads Sty a0 on e bAen BERLT 1
?r ea 29 coboardgeendnagignal cbnduq:tadwhlmrlg doend |Atgonﬁr(g uoahspffeéwnt hwaﬂuldig adoard f
C en_t he e nted, as in the case o
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of a semiconductor device can be reduced while the packaging density and wiring density

are increased, thus achieving an advantageous effect. Needless to say, the positioning
marks in accordance with the present invention can also be applied in the same manner to
electronic parts other than TCPs if they are fixed by being bonded to a board.

Marks 25 are formed by patterning copper foil on the printed circuit board as in
the case of wiring patterns. Each mark 25 and a region around the mark 25 are not

- covered with the resist. To improve the fecognizability of marks 25, the order of

lamination of the printed circuit board 2 is determined while aligning the orientations of
layers so that a CuO layer is formed by a blackening treatment on an inner layer of the
printed circuit board 2, an inner layer adjacent to the outermost layer in this embodiment.
Each mark 25 is thereby made clearly recognizable with an opticé,l sensor or the like,

thereby. achieving correct and accurate mounting despite of miniaturization and high-



enbodi nment, four marks can be respectively disposed at the corners, as in
the arrangement shown in Fig. 9. In the enbodinent shown in Fig.9, of the
four marks 25, one of two diagonal patse msﬂ/_ e renoved. The preferred
enbodi ments of the present invention have been described in detail.

However, adensity pjgkagingiof semicoidwemordkvicesed in the art, the present invention
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are to be gheRaRWfekb arfdgéhiant debidibe@ aBoveAlith fdféteAcdt6 Figk 9N PdscSihakiky

mai ntai ned in a good connected condition, thereby achieving an inprovenent
in yield otabodiment, four Barkscaphe sespestivelydjsposed at the,cqraers, asin the arfapgement i ¢

board can %Btwﬁlgﬁﬁ@@ iﬁtlﬁ%nﬁ&bdﬁ?%ﬂrtﬁ;;éﬁm{'ﬁﬁqg]pf Of th Filr Siatkd S5, OHE oP@Fd<agi Ng

density an i’hg density orm ng°finer pattern on the board and
f or reduci diggonabpaiisimay beetemoyed.l eads of parts with the recent devel opnent

f i d devi havi ' ' d f ' The el oni
ar s connect | oG Fapaients 4 Arfn ik Foneio Baye R deceiioef ot Ukl 1o
| eads of aHowkws®] 4sdsappapeit forthoseBRilled in thetakty thelprésesidnvéntion Soinfifiseslothegr s on

a printed ciycuit board even.if th itch of the |eads of the electronic
parts is r%{?&éehaa\sasmdw@?quépﬁ@% OYgrdeseribed srebasimenis MBIt Y ned nor e

finely, angdchdicd s&gﬁ eFEfdxafiple; cRRE bf AdintRfE 'POPhEvk Bedndestribed Withiredpead d

accurately and in good connected condition by a certain kind of soldering

such as r etotherersbodiments ub needlessito paya therpgesgnt invensiop ¢ar plse be applied in the

Mor eover, ' | 3ab Grithlal fid with addition
of few pr o%ag%sﬁ%péggw@ ga&ggﬁ EHI ggtrﬁgﬁgﬁgu@t VI tev ;Mcaaélﬂegggp'e mar kably - .
i nproved only byhepagsentdnventian i arpngedras describeid abovote mve varicwisadvattaggst o t he
third aspe‘iﬁts Qlli thﬁ)r‘fresent I nvention, frames are provided on the printed
circuit borH "’(Slbs‘5 ‘ound lands to enable a sufficient anmount of flux to be

supplied to a rdgtiRprintea difbuit Gohdrifl the fildEaspbot of GrgreseAninbentivnf wheri ant | y
i mrersed in the flux sg thagwe 'ﬁﬁétabi I ittﬁg_ of solder is i %gd.
Ther ef or e, S1ERFEMNG PArt fych as,an, Eohnedt mALR m%‘*’%f’%!ﬁ?%“%&ﬂ Bw- pi t ch
part such @idedingPmisafiznBentGerliably prévefRiibétwih 18RH%f B didttonicfard aads can
be soldered in a good connected condition, thus. achieving an inprovenent in
lands to which the leads are to be connected, so that the leads and the [ands can be_ stably
maintained in a good connected condition, thereby achieving an improvement in yield and
a reduction in manufacturing cost. In particular, the circuit board can be designed so as
to satisfy needs for increasing the packaging density and the wiring density, for forming
finer pattern on the board and for reducing the pitch between leads of parts with the recent
development of semiconductor devices having highly improved functions.
The electronic parts connection method in the second aspect of the invention
ensures that leads of an electronic part can be correctly aligned with solder layers on a.
printed circuit board even if the pitch of the leads of the electronic parts is reduced and if
the patterns on the circuit board are formed more finely, and that the electronic part can be
mounted on the circuit board accurately and in a good connected condition by a certain

kind of soldering such as reflow soldering or local heating using a bonding tool.



yield. In the case of the printed circuit board in the fifth aspect of the
present invention, the desired parallelismof the bottomsurface of a
bondi ng tool can always be naintained, so tlﬁ there is substantially no
possibility of msaligment of |eads and soldéering can be suitably

per f or med Meroven,) the conventiohalmownting pexessonan be ptilizedswith additien diflewiprodesg) a

small |lead,pitch is conpected. ..ln th rinted. circuit, bpard in.the sixth
Sepect of S oAsaIrfit i Bnedcsvity e A BvoRoven oRB iChrhicidita 5L e
on a cir cWimpleaaétHod\irer lowdiost. pads or the like for directly fixing an
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area can be ef f &Ccprdingtoths third aspegt ofithe presens ipyention, frames greprevided opths; gn of

the print ggirfdd Ghtule lfégﬁ‘fté-su%&gl;]dghﬁ]s% ehille 4 SSfiRRnPAmbr? S Ak ﬁbégu35§%&

board design can ‘be inprove e circuit board can be_de&g&g
further rddagegionénchdinglands; wherehyiléads carchesufficigntiyhisnmiersed inyhe fhax sy ang t o

the seventh_ a ct., of resent .i tdon_ a.ultilayer circuit board is
provi deq it SRRAslingRr sl BiERGRP,  LiaboR: exdh i ths GroR YR {opfectEA et 1 n
cor r espondaakiplespin and herr@o-pitch pars suwh a8fa'FCP, Rolded ¢anrsuffivientlyloret ddads po that ded.
W th'the. thisads e s9Rdeeia acons commecist SORUAhJMs A hENE R pNvEmERKor or ¢
possi bl e tﬁel'unprove the accuracy with which electronic parts are nounted

with the reduction in pattern size and the. reduction in lead pitch of the
circuit board. Intheigase efdhe printedpireithaard indhe fifth @spest of the presat inyeEtimED

CLAI M5 1. ol Gl ' I 1:SLRQ: | eads
(7" of at the g6l pBtaBPlifh bfthe bolilsfrriey i it ol e alwids bE pilieied, *2C0
and a sol dserthatahere i shbjtahtiailymd possibidichofxhistlignmant df leadwnd soldering vad bee upper
surface of t said sol der .|l ayer i.s fl attened nd wher ejn .t he said,sol der
Tayer oo (S Eiay PP s1Rh in &Y e At a0 T hape A3t o
resin mat geadpitchli¢ tonnbgdwherein said resin is an acrylic or UV-curing
resin. 2. A pet hod, of nounting.a plurality of electronic parts _on a

circuit board h&thsprinigdrircuit bpard in the;sixth psperiof dhe present invention, pesitionipg, ¢ s
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t he met hodfixingran elettronic past chip fier méunting are disposed, whereby the circu(igt boa%l aref ’
can be effectively utilized without any hindrance to circuit design of the printed circuit
board. Therefore, the degree of freedom of circuit board design can be improved and the
circuit board can be designed to further reduce the overall size while increasing the density.
According to thé seventh aspect of the present invention, a multilayer circuit board is
provided which has an inner layer processed by a blackening treatment in correspondence
with the positions at which positioning marks are provided. The positioning marks can
be clearly recognized by the effect of contrast with the. innef layer processed by the
blackening treatment: It is therefore possible to improve the accuracy with which
electronic parts are mounted with the reduction in pattern size and the reduction in lead

pitch of the circuit board.



(i) flattening the upper skhig éﬁ:@edfeplﬂw&%ﬂ ayer; (ii) placing |eads
of the plurality of electronic par on the solder |ayers_of the

correspondi ng | ands; and (i '{?&t éﬁ{n he | eads to tm
|l ands at a tinme by the use ﬁe ) A et hod of rmuoulm

el ectronic part on a printed ci rcwt boarg havi ng lands c (’,“g{]ﬂﬂjm

| eads of the electronic part, and further "having a sol der |ayér tor

each | and, the method conprising the steps of: (i) flatteni ng the upper
surface of AMENDEDCLABMSr; (ii) placing Ieadmmtht on
the solder Tayers; and (T11i) heating the | eads and the | ands to sol der and
therebé cogy_nfactAt ﬁ"ted’\ﬂf'éu drdEcd nghd the Iagds arﬁ sol dered bydbel ng
pressed sinulta NSOA et ho ai med i
claim 3, wherei ir} tX\Ilvsger a‘fsa f eleélsgl 31 elF%?%IPC par?ﬂ@t'io 3‘?‘ ted
pressing. 5. elﬁu i cI aimd4, wherein said pressing is
perforned by usPﬂﬂaeﬁo %'a]éye‘b on gach of thefaid, ﬁl!‘dés claimed in claim
5, wherein the mfbﬁtweasuﬁnmofﬂ@aauhg@ldermmﬂaﬁ@mﬁ,h of one side
of the printed andowhereimshel saidnsbldérclayiers (119 and said land$ {8)aref cdveredvithed
circuit board isemoeablecheait resistait- resin Bthterial (14)) aRdhQlertin Gadd Fesini & an
claimb5 or 6, V\ﬁ@yﬁkﬂb t[w.cgﬁﬂgtﬁgugl rcuit board is partially pressed by

l—i

using the roller. 8. A nmet hod as cl ai nmed |n claimd4, wherein said
pressing ig§ perfo y bgn thod_as_cl.ai,ned,in
cl aim 8, er ei A a%mﬂ rajl &gt}tﬁ} 2 Eid}g é}d) elgC&?mﬁc%ﬁr 8 %3%1%3}% aﬁ‘ale
on anot her and '%r &ﬁ‘l &geb‘i}g ?ﬁmt

met hod as cl ai ay\ﬁﬁ PE'T“ﬁ s%t‘i‘ d’a da hereip; thegphyrality °f

pi nching the prelet:@amgmrtﬁmc @ tope samienpacknge parss. 11. A met hod
as claimed in claim 10, wherein a plurality of the printed circuit boards
are stacked onetlenmettnichesmprieing theptegmssfd by using the netallic plates.

12. A nmethod as clained in claim10 or 11_, wher ei nt he entire su_rface of
‘the printed cirgyit ROALAingShRLPPRRdufthedof HESoleris)ay the metallic
plates. _(11) placing leads of the plurality of electronic parts on the solder layers of

the corresponding lands; and
(iii) soldering the leads to their corresponding lands at a time by the use of
heat.

3. A method of mounting at least on electronic part on a printed circuit board
having lands corresponding to leads of the electronic part, and further having .
a solder layer formed on each land, the method comprising the steps of:

() flattening the upper surface of the solder layer;

(ii)  placing leads of the electronic part on the solder layers; and

(iii)  heating the leads and the lands to solder and thereby connect them,
wherein the leads and the lands are soldered by being pressed
simultaneously with the said heating '

4. A method as claimed in claim 3, wherein the upper surface of the solder layer
is flattened by pressing. '

5. A method as claimed in claim 4, whereln said pressing is performed by usmg
at least one roller.

6. A method as claimed in claim 5, wherein the length of said roller is longer

than the length of one side of the printed circuit board, and wherein the
entire surface of the printed circuit board is pressed at a time.
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13. A rrethod as cl ai med in @8 r%h_gLO %r 11, wherein -t

1 The printed—cireut o
board is partially pressed by usin allic plat d as
claimed in claim4, wherein twggupggr‘@ijmce of the ,mmﬂn'"llmﬂjﬂmgeat ed.
simul taneously with said pressing. 15. A met hod of mountimg &t § east one

el ectronic part on a printed circuit boarg, wherein the at | east one.

el ectronic part includes a tape carrier 8 ckage type part, and wherein the

printed circuit board has (a) |ands corresponding to | eads of the

el ectroni oy part refaor . .he . .
conpri si ng7't he %t%%%l(‘cf%s;?ﬁ{e%.{natk elgll 15?%09 t@&%%éﬁacgg ré%g%do#lpﬁﬁg%ég?%é?
| ayer; (ii) pP?f A Wgs lgfuflﬁ‘g F &2t oni ¢ part on the sol der |ayers;
(iii) soldering the |ands and the |eads by: a) . _ heating; or b) .
pressi ng them sfmethedan daimed imclaim 4, mdiareingsaid paessing is pegfioraned by using
tape carrier paakepdingfeel.part after a reflow step 16. A et hod of
nmounting at | east one electronic part on a printed circuit board havi ng

| ands cor r&spondligtlicdl headifined i elaghes,! whierdin R plurality f the qsrintedy ikcuit
formed on each poitds drdtdBkeROShE BRPLHGERSY ahll Cars! R5sed at hitime by UstEHthE

t he upper surfal?l dﬂ\g&g&fsm der |ayers; ~This i's the replacenent sheet
Date: 15/4/97 Z&zll after step (l), tenporarily covering the lands with

a heat resjstant regin, materjal; (iil fter Stea&all remoyi ng .t he at
oot ant 18 A el B Gripmed shidlatn £iwherincid bsSiBE ot PHPRREA Y o
the sol der | ayepifichingithe\printed gireuitbaagd hetweemmetallig plates.| eads by

sol dering 17. A printed circuit board conprising: |lands to which | eads of
at | east dlle el Aanhethuid apalaimed ineclaimi il avlsareincaplarilitg; of dhegprinted ayarit
formed on each bdardsidel stacked o€ cii ahBffdr AP aké Pressed’ b Cusifg helMetallic
surround said Iﬂg%g_ and so as to be higher than said solder |ayer. 18. A
printed circuit board as clainmed in claim?2l, wherein said franme is forned

by silk S¢{£en Rrrinré 'ion(ig ‘as claimed in claim 10 or 11, wherein the entire surface of the
' printed circuit board is pressed at a time by using the metallic plates.

13. A method as claimed in claim 10 or 11, wherein the printed circuit board
is partially pressed by using the metallic plates.

14. A method as claimed in claim 4, wherein the upper surface of the solder layer
is heated simultaneously with said pressing.

15. A method of mounting at least one electronic part on a printed circuit board,
wherein the at least one electronic part includes a tape carrier package type
part, and wherein the printed circuit board has (a) lands corresponding to
leads of the electronic part, and (b) a solder layer formed on each land,

the method comprising the steps of:

(i) flattening the upper surface of the solder layer;
(ii) placing leads of the electronic part on the solder layers;
(iii) soldering the lands and the leads by:
a) heating; or
b) pressing them simultaneously with said heating; and
(iv) connecting the tape carrier package type part after a reflow step

16. A method of mounting at least one electronic part on a printed circuit board
having lands corresponding to leads of the electronic part and a solder layer
formed on each land, the method comprising the steps of: .

(i) flattening the upper surface of the solder layers;
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19. A fret hod of nounting aThisdadie ceplacdmentrshest p n the printed
circuit board as clained in claim le conpri sing theagﬁmrwng

flux to a region surrounded t A%\ placing the m

el ectronic part on the sol deﬁgtea rs so that the Ieads” H” gHg

| east partially in the flux; and pressiml and heati ng the 9 eads? t I der
layers and the |lands to connect the lands and the |eads. 20. A printed

circuit board conprising: lands to which | eads of at |east one el ectronic
part to be noufifled after steprBe tesaperariicavening thelands vith atheatiresistenitesinand

a region |ower in hmajetiakhan said | ands and provided in an area
corresponding (ifi)a bftei stepqii) fanevivig thehtabrabitavit residl mattial;, A printed
circuit board g Orgli&x ¢ th %@&e&@&i‘&h@ i‘t&lﬁ{eefdl&&nla?eﬁa'éhdhas | eads

arranged al ongef thd (r] ded in a rectangul ar
frame |Ik§ are%pi‘v‘q dfe
| ocat ed. %’ -

mhlch said | ands are
whi.ch at Ieast1
posi tioni ng thé°’é’l‘%?‘§ron| c part hlg when the chip is nounted, wherein sal d

)

ﬁ 3 ?%
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substrate has a splderilaysrdormed an ofseichlangs; andher | ayer processed by a

bl ackeni ng t r eat heast onxt franw formed somsrte sporoindgsaic lawdscangbse as tmbeigherks.
23. A pri nt ethan saidisbldw@diyeras cl ained in claim22, conprising; wherein
said positioning marks are provided inside a region of said substrate to

whi ch theygl ecly ﬂﬁhﬁed’@iﬂui@ Bbird 85 HlafficliX cldifkf91, wherein said frame is formed
by silk screen printing.

19. A method of mounting at least one electronic part on the printed circuit board
as claimed in claim 21, comprising the steps of:
supplying flux to a region surrounded by the frame;
. placing the leads of the electronic part on the solder layers so that the leads
are immersed at least partially in the flux; and
pressing and heating the leads, the solder layers and the lands to connect the
lands and the leads.

20. A printed circuit board comprising:
lands to which leads of at least one electronic part to be mounted are
connected by being pressed with a bonding tool; and
a region lower in height than said lands and provided in an’ area
corresponding to a bottom surface of said bonding tool.

21. A printed circuit board according to claim 24, wherein said electronic part
has leads arranged along its four sides, and said region is provided in a
rectangular frame like area which corresponds to said leads and in which
said lands are located.

22. A printed circuit board compnsmg,
@) a substrate on which at least one electromc part chip is mounted; and
(ii) marks for positioning the electronic part chip when the chip is
mounted,
wherein said substrate has a multilayer structure having an inner layer
processed by a blackening treatment at positions corresponding to said
positioning marks.

23. A printed circuit board as claimed in claim 22, comprising;
wherein said positioning marks are provided inside a region of said substrate
to which the electronic part chip is directly fixed.



