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6 The present invention relates generally to flexible
7 circuits and, more particularly, to flexible circuits to
) 8 which an array of solder spheres are attached to form a

9 ball grid array package for integrated circuits.
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11 Background of the Invention
12

i3 The ability to place solder balls onto vias on a

14 double-sided flexible substrate and mass reflow these:

15 solder balls in a conveyor oven would be a rapid and low
16 cost method of attaching the solder balls to the

17 substrate. This procedure, however, is not currently

18 possible since many of the vias are connected directly to -
19 the ground plane and so when a solder ball is placed onto
20 the via and heated, it collapses and spills from the via
21 onto the ground plane. The current procedure for
22 attaching solder balls to double-sided metal circuitry is
23 to weld the solder balls onto the vias one at a time with -
24 controlled pulse heating. This method produces good
25 results but is slow and costiy. Another method is to

26 selectively deposit a solder mask onto the ground plane
27 before mass reflow to prevent spiiling of solder at

28 ground plane vias. However, this method adds a process
29 step and is also costly. '

30

31 Sum o ention

32

33 The present invention allows mass reflow connection

w
1Y

. of solder balls to metallized vias on a two metal layer

35 flexible substrate (such as polyimide) by preventing
. 36 collapse of the solder ball. In this construction, a
37 polyimide window is created around each via on the ground
38 plane side of the substrate. This window acts as a
-39 solder dam which prevents collapse of the solder ball.



15 solder balls in a conveyor oven would be a rapid and | ow 16 cost

nmet hod of attaching the solder balls to the 17 substrate. This procedure,
however, is not currently 18 possible since many of the vias are connected
directly to 19 the ground plane and so when a solder ball is placed onto
20 the via and heated, it collapses and spills fromthe via 21 onto the
ground pl ane. wihengesser ent procedure for 22 attachi ng sol dePCBAISPH62
doubl e-sided netal circuitry is 23 to weld the solder_balls onto the vias
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prevent spilling %Eoun Idan Vi as, Weverh t hi s met hod
adds a process 29 ar—{ Hpeh MR 5P ‘T:c%”ﬂ“g‘. plane through another via
5 located at a distance from the solder ball. “This design
can be carried out with either through hole or blind
vias.

This design allows attachment of solder balls to

flexible circuitry by the more efficient and less costly

10 process of mass reflow. For example, solder balls can be
© 11 placed in position on the flexible circuitry and held in

12 place with a sticky flux as the circuit passes through a

13 conveyor oven to reflow the solder and attach the balls.

14 The flexible circuitry can then be soldered to the

15 circuit board using standard processes known in the

16 surface mount industry.

17 In general terms the invention is a flexible circuit

18 structure capable of mass reflow attachment of solder

19 balls to a ground plane thereof including a flexible

20 polymeric base having two major surfaces, a first metal

21 coating defining a ground plane disposed on one.fnajor

22 surface of the base, a second metal coati:ig defining

23 c¢ircuit traces on the other major surface of the base, a

24 clear area on the first major surface free of the first

25 metal coating and sufficiently large so as to accept a

26 solder ball disposed therein without contact between the

27 first metal coating and the solder ball, a hole in the

28 clear area through the base and communicating with the

29 second metal coating; a via connecting the first and the

30 second metal coatings through the base and removed from

31 the clear area, and a circuit trace of the second metal

32 coating extending from the hole to the via. This

33 construction allows a solder ball placed in the hole to

34 be mass reflow attached to the second metal coating

35 through the hole while remaining free of direct physical

36 contact with the first metal surface, but while being in

37 electrical contact with the first metal coating through
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30 31 Summary of the Invention 32 33 The present invention all ows
mass reflow connection 34 of solder balls to netallized vias on a two
met'al |ayer 35 flexible substrate (such as polyimde) by preventing 36
col | apse of the solder ball. 1In this construetion, a 37 polyimde w ndow
Is created around each via on the ground 38 plane side of the substrate.
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1 In instanced widee aipsuds| Herce srtepdding fEopethe hole to the via and

2 then through the via.

In more particular terms, the preferred embodiment
of the invention is a flexible circuit structure capable
of mass reflow attachment of solder balls to a ground
plane thereof and includes a flexible, polymeric base; a
first conductive coating defining a ground plane disposed
on one side of the base; a second conductive coating
defining circuit traces on the other side of the base; a
10 first via connecting the first conductive coating and the
11 second conductive coating; a second via connecting the
12 first conductive coating and the second conductive
13 coating, the second via being removed from the first via;
14 an area completely surrounding the first via free of the
15 first conductive coating; a circuit trace defined by the
16 second conductive coating electrically connected to the
17 first via and leading to the second via. By means of
18 this construction, a solder ball placed in the first wvia
19 on the first conductive coating of the flexible circuit:
20 may be mass reflow soldered to the first via while
21 remaining free of physical contact with the first
22 conductive surface surrounding the first via, but while
23 remaining in electrical contact with the first conductive
24 surface surrounding the first via through the circuit
25 trace and the second via.
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27 Bri D iption Drawings

28 _

29 The present invention will be described with respect

30 to the -accompanying drawings, wherein like numbers refer
31 to like parts in the several views, and wherein:

32 Figure 1 is a plan view of a portion of a flexible
33 circuit accbrding to the prior art illustrating a via
" 34 connected to the ground plane;
35 Figure 2 is a view similar to that of Figure 1 with
. 36 a solder ball placed on the via;
37 Figure 3 is a view similar to those of Figures 1 and

38 2 after mass reflow of the solder ball;



2 electrically connected to the ground plane, this is done 3 by routing
fromthe solder ball viato the circuit side 4 and back down to the ground
pl ane through another via 5 |ocated at a distance fromthe sol der ball
This design 6 can be carried out with either through hole or blind 7

vias. 8 This design allows attachment of solder balls to 9 flexible

circuitry by tnﬁ gﬂﬁgwffficient and | ess costly 10 process opcrvesso6t| ow.
For exanple, so 8er alls can be 11 placed in position on the flexible

circuitry and hkld in 1Pighxeet vist B plan|ckew fofthes grpundiplane gigssef
through a 13 copvewyokiexeplé ciwhlievatbsrédhdalo ané pirbasht tiitrdidich; 14

e LLexiDle clicuty ERmtosn e S RLBLSHeAniiS Yeah!LF die ERLALAEN "0
4 circuit of Figure 4 taken generally along the line 5-5 of
5 Figure 4; . '
6 Figure 6 is a view similar to that of Figure 5 with
7 solder balls in place; and
8 Figure 7 is a cross-sectional view similar to Figure
9 6 of an alternate embodiment of a flexible circuit

106 according to the invention.

11 )

12 Description of the Preferred Embodiment

i3

14 ) Figures 1 through 3 illustrate an attempt to mass

15 reflow solder a solder ball to the ground plane of a

16 flexible circuit by conventional means. In these

17 Figures, a portion of a conventional flexible circuit,

18 generally indicated as 10, is illustrated.” The flexible
19 circuit 10 includes a polymeric, usually polyimide,

20 central base lamination 12, a first conductive coating

21 usually of metal, and preferably copper, on one side of
22 the base 12 and defining a ground plane 14 and a second
23 coating (not shown) of metal on the opposite side of the
24 base 12 defining circuit traces. To attempt to mass

25 reflow a solder ball 16 to this ground plane 14, as large
26 an area as practical of the ground plane 14 is removed in
27 an attempt to prevent unwanted £low of the solder ball

28 16. Unfortunately, Figure 3 illustrates that upon

29 heating thé solder ball 16 does not remain in the desired
30 central location, but rather collapses and flows along

31 the connecting traces to the ground plane 14 to flood the
32 ground plane 14. It will be noted that the collapsed

33 solder ball 16 does not wet the polyimide base 12 very

34 well, and flows around the exposed base 12 portions.

35 Figures 4 through 6 illustrate an improved

36 construction of a flexible circuit 20 according to the

37 present invention which allows solder - -balls to be mass

38 reflow soldered to the ground plane 22 without collapsing



17 In general ternms the invention is a flexible circuit 18 structure
capabl e of nmass reflow attachnent of solder 19 balls to a ground pl ane

t hefeof including a flexible 20 polyneric base having two maj or surfaces, a
first netal 21 coating defining a ground plane di sposed on one nmajor 22
surface of the base, a second netal coating defining 23 circuit traces on

t he ot her nmj owgswbsee of the base, a 24 clear area on the PCT/USICH6390r
surface free of the first 25 netal coating and sufficiently large so as to
accept a 26 sot derndailoefingnsbg grevnd PlaRensdsdt cBht HeIationReERCRhas 27
first nmetal caatizg vinskrd N S@l desibad lto atitakh ansbbhée? Halllcas, aaga
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renoved from 34 tHee FeREnGRI@neaRd 8 camoyied ((PaCBOBT IgRRet hE Faeal
. 5 first instance) to expose the polyimide base lamination

28. Within the exposed area of the base 28, a via 30 is

constructed which connects to the second coating of metal

on the side of the base 28 which define individual

circuit traces 34. Those familiar with flexible circuit

10 20 construction methods will recognize that the above

11 description is presented for conceptual purposes only.

12 In actuality, the via 30 will be formed along with the

13 ground plane 22 by the application of the first metal

14 coating to the polyimide base 28, and an annular portion

15 around the via 30 will be masked to prevent coating of

16 the base in this area surrounding where the grounded

17 soldexr ball 26 is desired.

18 On the circuit trace 34 side of the base 28, is a

19 circuit trace 36 which leads to a second via 38 which

>
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20 connects the first metal coating constituting the ground
21 plane 22 to the second metal coating constituting the

22 circuit traces 34 through the polyimide base 28 at a

23 position removed from the via 30 at which the solder ball
24 26 is located. With this arrangement, the solder ball 26
25 1zremains free of direct contact with the ground plane 22,
26 but is maintained in electrical contact with the ground
27 plane 22 through the vias 30 and 38 énd the circuit trace
28 36 connecting the two.

29 Since the solder ball 26 is free of direct contact
30 with the ground plane 22 by virtue of the fact that the
31 solder ball 26 is completely surrounded by an annular

32 area of the polyimide base 28, the solder ball 26 will

33 not wet the polyimide of the surrounding base 28 and so

A 34 will not flow along the ground plane 22 as described with
35 respect to the prior art of Figures 1 through 3. Thus
. 36 the solder ball 26 will maintain its shape even though

37 subjected to the temperatures required for mass reflow



32 coating extending fromthe hole to the via. This 33 construction allows
a solder ball placed in the hole to 34 be nmass reflow attached to the
second netal coating 35 through the hole while remaining free of direct
physical 36 contact with the first netal surface, but while being in 37
electrical contact with the first metal coating through 2 WO 97/ 00599
PCT/ US96/ 06292wip 9710089 Ci rcuit trace extendi ng fromthe hol e PETUSRSN6RR and

2 then through the via. ticular_ ter referred
embodi ment 4 bf taﬁéaﬁhwr& o the §°11F1€§| ’Bglg{ A% &Qi £het ngﬁi‘jcf?ﬁ
2

Figure 7 illustrates an alternate embodiment of a
flexible circuit 40 which shows two ways the flexible
circuit 20 of FPigures 4 through 6 could be changed and
gtill retain the function described above. The wvia 42
could be a "blind" via in that the two metal coatings 44
‘and 46 are in contact through the polyimide base 48 as
above, but there is no through-hole as previously
10 illustrated. Also, the via 50 to which the solder ball
11 52 is attached need not be provided with the first
12 surface coating as illustrated in the previous Figures.
‘13 BAs showﬁ, the polyimide base 48 could simply be provided
14 with a through-hole 54 formed by such means as punching,
15 chemical etching oxr laser drilling which is large enough“
16 to allow the solder ball 52 to contact the second coating
17 46 defining the circuit traces. ' )
18 Thus there has been described a flexible circuit
12 construction which permits the mass reflow attachment of
20 solder balls to the ground plane of a double-sided
21 flexible circuit while preventing the collapse of the
22 solder ball and flow of the solder ball along the ground
23 plane. Although the invention has been described with
24 respect to only a limited number of embodiments, many
25 changes will be apparent to those skilled in the art.
26 For example, multiple solder balls may be connected to a
27 single distant via connecting the first conductive
28 surface and the second conductive surface. In additionm,
29 the clear areas around the solder balls need not be
30 circular as shown but rather could be any shape so long
31 as the solder balls are free of contact w1th the first
32 conductive surface.
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5 of mass reflow attachnment of solder balls to a ground 6
and includes a flexible, polyneric base;, a 7 firstggonduc “ﬂ'ﬂ E&I”g ﬂr “"
defining a ground pl ane di sposed 8 ?BIS)QﬂE@T' ABRSHEENNe base;* actseto
conductive coating 9 defining circdyi Ut acen ! t he lot her side of the
base; a 10 first via connecting thelfl oating and the 11
second conduct iw@onesass Ng; a second via connecting the 12 fipcTuss@esionct i ve
coating and the second conductlve 13,cpating, the second via being renoved
fromthe firsttvi & surrounding the first via free of
the 15 first 2:onduct|ve coating; a circuit trace defined by the 16 second

conductive coafing elegtriahl *lgggnﬁﬁ&plg %tg&%tﬁZeféa?ibll | E‘gFFeadi ng

to the second vi a. nmeans Q construction pl aced
inthe first Wa {9f¥‘a‘ﬁ 3tfachment efmeridey daddst FAgR raund planebl e

circuid 5 thereof, the flexible circuit structure comprising:
a flexible polymeric base having two major surfaces;

a first metal coating disposed on one major surface
of said base;

4
O ® J &

a second metal coating defining circuit traces on
10 the other major surface of said base;

11 a clear area on said first major surface free of

12 said first metal coating and sufficiently large so as to
13 accept a solder ball disposed therein without contact

14 Dbetween said first metal coating and said solder ball;

15 a hole in said clear area through said base and
16 communicating with said second metal coating; _

17 a via'connecting said first and said second metal
18 coatings through said base and removed from: said clear
19 area; '

20 a circuit trace of said second metal coating

21 extending from said hole to said via;

22 g0 that a solder ball placed in said hole may be

23 mass reflow attached to said second metal coating through
24 sgaid hole while remaining free of direct physical contact
25 with said first metal surface, but while being'in

26 electrical contact with said first metal coating through
27 said circuit trace extending from said hole to said via
28 and through said via. '

29

30 2. A flexible circuit structure according to claim
31 1 wherein said via is a through via in that a hole

32 extends through said first metal coating, said second

33 metal coating and said base at said via.

- 34
35 3. A flexible circuit structure capable of mass
. 36 reflow attachment of solder balls to a ground plane
37 thereof, the flexible circuit structure comprising:
38 a flexible, polymeric base;
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20 may be mass refl ow soldered to the first via while 21 ri “ lﬁl“ ﬂﬂl[ﬂﬂl
physical contact with the first 22 conductive surface surr
vid,” but while 23 remaining in electrical M rst conductiwe

24 surface surrounding the first via § o HEE 25 trace and the
second via. 26 27 Brief Description o e ﬁ)Em_va@s 28 P9 The present
i nvention w il YWweaelesseei bed vm th resp 0 e-acconpanyi POTAUSRNGRES,

wherein |ike nynbers ref i ke parts in the_several views, and
wherein: 32 1 Fi guf® e%i: o ‘é°°duéﬁ’f1\')'leeﬁP6F1%9p%?@rrﬁ1‘FgoP grewndiplans3
circuit accor déng deposedpphoenarstidel bfistaatti base; vi a 34 connected to the

ground pl ane; 3 a second conductive coating defining circuit traces
4 on the other side of said base;

5 a first via connecting said first conductive coatlng
6 and said second conductive coating;
7 a second via connecting said first conductive
8 coating and said second conductive coating, said second
9 via being removed from said first via;
10 an area completely surrounding said first via free
11 of said first conductive coating; and
12 a circuit trace defined by said second conductive

13 coating electrically connected to said first via and

14 leading to said second via;

15 so that a solder ball may be placed in said first
16 wvia on said first conductive coating of said flexible

17 circuit and mass reflow soldered to said first via while
18 remaining free of physical contact with said first

19 conductive surface surrounding said first via, but while
20 remaining in electrical contact with said first

21 conductive surface surrounding said first via through

22 said circuit trace and said second via.

23

24 4. A flexible circuit structure according to claim
25 3 wherein said second via is a through via in that a

26 hole extends through said first conductive coating, said
27 second conductive coating and said base at said second
28 vwvia.
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35 Figure 2 is a viewsimlar to that of Figure 1 with 36 a sol der
ball placed on the via; 37 Figure 3 is aviewsimlar to those of
Figures 1 and 38 2 after mass reflow of the solder ball; 3 WO 97/ 00599
PCT/ US96/ 06292 1 Figure 4 is a plan view of the ground pl ane side of
2 a flexible circuit according to the present invention; 3 Figure 5
I S a Ccross-secty@pidesssi ew of the flexible 4 circuit of Fi guPeTAIsP6E
generally dlong the line 5-5 of 5 Figure 4; 6 Figure 6 is a view
simlar to that of Figure 5 with 1/3
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7 solder balls in place; and 8 Figure 7 is a cross-sectional view
simlar to Figure 9 6 of an alternate enbodinent of a flexible circuit 10
according to the invention. 11 12 Description._g he—Pr ef erred Enbodi nment
13 14 Figures 1 through 3 illgx 39% EENHASIBEEM | to mass 15 reflow
sol der a solder ball to the ground pl ogkﬁtgyﬁg flexible circuit by
conventi onal nwamsreosdon t hese 17 Fidqure 2—-pOr-tOTT 0T a COoPCENISPE6aI2
‘flexible circuit, 18 generally indicated as 10, is illustrated. The
flexible 19 circuit 10 includes a polyneric, usually polyimde, 20
central base |am nation 12, a first conduct?4 coating 21 usually of
netal, and preferably copper, on one side of
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22 the base 12 and defining a ground plane 14 and a second 23 coating
(not shown) of nmetal on the opposite side of the 24 base 12 defining
circuit traces. To attenpt to mass 25 reflow a solder ball 16 to this
ground- pl ane 14, as large 26 an area as practical _of the ground plane 14
Is removed in 27 an attenpt to preve QHSfﬂEEW of the solder ball 28
16. Unfortunawelspeembgure 3 illustr aﬂ'@gs %@ heat i RGTAURRS/0629% der
bal| 16 does not remain in the desiréd 30 R ﬁ gl !Ueution but rat her

coll apses and flows along 31 the connecting;fraces to the ground pl ane 14
to flood the 32 ground plane 14. It wll be noted that the collapsed 33

sol der ball, 16 does not wet the polyimde base 12 very 34 well, and fl ows
around the exposed base 12 portions. 35 Figures 4 through 6
illustrate an inproved 36 construction of a flexible circuit 20 according
tOthe 26 26

I it~ i

e
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35/" present invention which allows solder balls to be mass 38 reflow

sol dered to the ground pla ] | WD 97/ 00599

PCT/ US96/ 06292 1  and roog[gr’llgﬁFweé%ﬁ%’*gﬁé‘ 'ggEék’lAY such as 2
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9 ‘circuit traces 34. Those famliar with flexible circuit 10 20
construction nethods will recognize that the above 11 description is
pkesented for conceptual purposes only. 12 In actuality,}ﬁﬁ@-ﬁmhﬂﬁmnﬁﬂll be
f or regdnaERRATYONAL PRELIMINARY] ERAMINATZORY REPORAPP! | Cat ipfr/Rfsolely® eligast

~metal 14 coating to the polyimde base 28, and an annul ar portion 15 around

the via 30 wIT be nasked to prevent coating of 16 the base Tn this area
sur r otnMeid@f wirerepry he grounded 17 sol der ball 26 is desired. 18 On
the circuit trace 34 side of the base 28, is a 19 circuit trace 36 which

| eads to a second via 38 which 20 connects the first netal coating -
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24 26 is located. Wth this arrangenent, the solder ball 26 25 remains free
of direct contact with the ground plane 22, 26 but is maintained in
elkectrical contact with the ground 27 plane 22 through tIF&mypagpiicdiradpd 38
and tHerENNzCREONAT, PREIMINARD M INOridNe RRWOREO P Nssp 4 fos 30 der

ball 26 is free of direct contact 30 with the ground plane 22 by virtue of

the fact that the 31 solder ball 26 1s conpletely surrounded by an annular
32 aneleamhedt shatenent| updemidriixld 3658 24, redakictosotettyy idoative R6p wadlihdu@Biahapplivabilityhe
pol yi m.de . ' . | g nd so 34 will not flow along the

gr oundc%?té‘ﬁge a@;hgggﬂééngg{rib?{)@gg Q\‘h@fﬁaégn?espect to the prior art of Figures 1
thro . _ . . Lo !

37 sybipeime to the tenperatures required for mass reflow 5

Novelty {N) Clains 1 - 4 ' ' YES

Claims ' N0

Inventive Step (I§) - Claims 1 - 4 : : YES
- (lains §O
Industrial Applicability (IR) - Claims 1 - 4 18S
Claims ' N0

2, CITATIONS AND BXPLANATIONS
1. Claim 1:

Technical field: Flexible circuit.

Prior art: Only A-documents were cited. PAJ discloses a base
Fformed with vias. One of the vias is surrounded by an
insulating area in order to prevent generation of solder
bridges. US,A,5 216 278, US,A,5 367 435 and US,A,5 133
495 disclose a base with pads. Solder balls are placed
on pads on the base. The pads are surrounded by an insu-

. lating material.

Problem: To prevent the collapse of solder balls to (metal-
lized) vias during mass reflow connection of the solder
balls.

Solution: The problem is solved by providing a base having a
first metal coating on its first surface and a second
metal coating on its second surface. A clear area free
of the first metal coating is provided on the first sur-
face which is sufficiently large so as to accept a
solder ball therein without contact between the first
metal coating and the solder ball. A first via is pro-

Form PCT/IPEA/409 (sheet 2) (January 1994)



VO 97/ 00599 ' PCT/ US96/ 06292 1
attachnment of the solder ball 26 to the flexible circuit 2 20. 3
Figgure 7 illustrates an alternate enbodiment of a 4 fl ekidoh.capglioatiod Ho. 40

coul T HLERRATIONAE) Brkr B "eaNTRrIOH, rEpOed’ (0 BET/UI6L0E3RE, i 4
couy . T | W
are in contact {pyay9int Eﬁepﬁkéé{a”tﬂ‘roﬁ?ﬁetﬂé Basd ﬁﬁéokéSmgH&cEES ﬁaehno

t hrough- hol e as greV|ous e via
sol der ball 11 5be §e§9{1acﬁeaa%e@@ahbagbeApsevpeédvm kst REOVided

through the base which connects the first and second

‘metal coatings. The second via is physically spaced from

the area. A circuit trace of the second metal coating
extends from the first via to the second via so that a
solder ball may be mass reflow attached to the second
metal coating through the first metal via while remain-
ing free of direct physical contact with the first metal
coa%ing, but while being in electrical contact with said
first metal coating through the circuit trace extending
from the first wvia to the second via and thrbugh the
second via.

Inventive step. In essence the claimed solution relates to
the electrical connection of a solder ball placed on a
surface of a base toc a metal coating provided on the
surface although no electrical interconnection between
the solder ball and the coating, both being in the same
surface, is present on the surface. This solution conse-
quently prevents the collapse of the solder ball during
its mass reflow attachment. The prior art only mentions
¥he connection of solder balls, on one side of the base,
to circuitry on the other side of the base. Consequently
the solution as'claimed cannot be arrived when taking
into account the available prior art. Claim 1 thus meets
the requirements of Articles 33(2) - (4) PCT.

2. Claim 3:

This claim differs in essence from claim 1 in that the
first and second vias electrically interconhect the
first and second coatings and that an annular area sur-
rounds the first area. For analogue reasons as are given
above the claim meets the requiréments of Articles 33(2)
- - (4) PCT

3. Claims 2 and 4.

.Form PCT/IPBA/409 {sheet 3) (January 1994)



12 'surface coating as illustrated in the previous Figures. 13 As shown, the
pol yi.m de base 48 could sinply be provided 14 with a through-hole 54 forned
by.;such neans as punching, 15 chenical etching or |aser mterd. appdizasdéni®oh is

| ar g I , ntact t i ng
17 orRERTIONE Fbtie iyt deimuiion "o f 07 | der ER0ET0RR5 C0
fleXi e} et COTS eter——rwht-eh—per S e XSS - OwWw—a e e

of 20 solder balls to the ground plane of a double-sided 21 flexible .
circuit while preventing the collapse of the 22 solder ball and flow of the
sol der bal | al cHgeshelgpendentschitme. are t Folaked heo| eRkediBankasobeehe
described wi th Pdveredess 48 &t Yodr!im ¢l MHASSEN@EnENELEimENARd 48Ny 25

Uit bl e Sol doreBaR 8heythe Temrktrnenes of Affidle s50afCT THFTRCF:

M
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27 'single distant via connecting the first conductive 28 surface and the
second conductive surface. In addition, 29 the clear areas around the
sdlider balls need not be 30 circular as shown but rat herlvggulaplisetiany. shape
sO | ONOrERNAPIONLL SPRECIMDARY XAMINAFION REPdRe! W th pdEe/ds96/06292
conductive surface. 6 W 97/00599

PCT/ US967 06292 1T The Tnventton claimed 15 2 3 I.7 AfTexible

Ci r cumt. Cedtiiu@tfedte 1n:euaahxleﬁat®o‘nam§1$ca€hon ref | ow attachment of sol der bal I s to a
ground pl ane .

The following defects in the form or contents of the international application have been noted:

The description should have been revised by the appli-
cant in view of available prior art,'the wording of the
amended claims and the (new) reference numerals intro-

- duced in the figs. on sheet 2/3 and'3/3 (Rule

5.1(a) (ii), (iii) and 11.13(1) PCT).

It should be noted that requests for amending the ap-
plication on behalf of the applicant are not allowable
under the PCT and its regulations.

Form PCT/IPEA/409 (sheet 5) (January 1994)



5 "thereof, the flexible circuit structure conprising: 6 - a flexible
pol yneric base having two major surfaces; 7 a first net 3{ ng
ditsposed on one major surface 8 of said base; 9 AT 4 g“ﬂ%@

coat | INTERNATIONAL | PRELIMINARY SEXAMINATION REPORT naj or SPCTACS96/06292
base; 11 a clear area on said first major surface free of 12 said

first netal .coating and sufficiently large so as to 13 accept a sol der
bal | V&ils feytaitiobsereatighsnonvihe indartatisenahtappdicatin bet ween said first metal coating
and said solder ball: 15 o a hole in said clear area throuah Sald base

and 16 conmunicatjng wth said second netal coating
conngét f°|11]g3"1§539b6“’!31“r°%5t onctt) CLag Yo B 1AMS ndepcaiption and %‘tll‘% QE of Fie dl{&ﬁﬁ%ﬂ%erﬁé% e

and regdimvae ffl [yosppeReddoyCthe BkcrdpPion, 2dre @ade:

1. In claim 1 the wording "electrically" should have been
inserted between "via" and "connecting" in line 21 (Ar-
ticle 6 PCT). ,

2. Claim 3:

a. The wording "electrically" should have been inserted be-
tween "via" and "connecting" in lines 11 and 14 (Article
6 PCT) ' '

b. The wording "annular" should have been inserted between
"an" and "area" in line 18 (Article 6 PCT)

c. The wording "removed" should have been replaced by a
- wording clarifying the intended meaning of "removed"
(Article 6 PCT). ' '

'z

‘Porm PCT/IPRA/409 (sheet 6) (January 1994)
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acircuit trace of

ray be 23 nass reflow attached t6 shid®setortd metal- eovating thr@ugh-24
said hole while remaining free of direct physical contatt 25-+With said,®
first metal surf

first netal

ace,

coating through 27

but while being in 26 5.electrical contact with said
sai d circuit trace extending fromsaid hole

to said via 28 and through said via. 29 30 2. Aflexible circuit
structure according to claim31l 1 wherein said via is a through via in

that a hole 32

nmet al

1.

extends through said fd nsta netslg coating, said second-33
coating and said base at said via. 34 _

A flexible circuit structure capable of mass reflow

attachment of solder balls to a gfound plane thereof,

the flexible circuit structure comprising:

a flexible polymeric base (48) having first and
second major surfaces,

a first metal coating (44) defining a ground
plane disposed on the first major surface of
said base (28),

a second metal coating (46) defining circuit
traces on the second major surface of said
base (48), - .

a clear area (56) on said first major surface
free of said first metal coating (44) and
sufficiently large so as to accept a solder
ball (52) disposed therein without contact
between said first metal coating (44) and said
solder ball (52),

a first via (50) in said clear area (56) through
said  base (48) and communicating with said
second metal coating (46), and

a second via (42) connecting said first and said
second metal coatings (44,46) through said
base (48) and physically spaced from said cleaf
area (56),

wherein a circuit trace of said second metal
coating (46) extending from said first via (50)
to said second via (42)[

so that a solder ball (52) placed in said first
via (50) may be mass reflow attached to said
second metal coating (46) through said first
via (50) while remaining free of direct physical
contact with said first metal surface (44), but
while being in electrical contact with said

first metal coating (44) through said circuit

AMIENDED SHEER
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*
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35 - 3. Aflexible circuit strym N e mass 36 refl ow
attachment of solder balls to a gronmlumnEmﬁH reof, the flrexible
circuit structure conprising: 38 * CaY|d&ible* polymeric base;

97/ 00599

said base; 3

conductive coating 6 and said second conductive coating; 7

b

_ _ : PCT/ US96/ 06292.1 ; a’ !
first conductive coating defining a ground_plane 2 disposed on one side of
a second conductive éoﬁtrng defining circuit traces 4 .
on the other side of said base; 5 a first via connecting said first

via connecting said firs%r%%%ggﬁEgﬁaing from said first via (50) to said

2.

second via (42) and through said second
via (42). '

A flexible circuit structure according to claim 1
wherein said second via (42) includes a blind
hole (54),"*which extends through said first metal
coating (44) at the first major surface of said
base (48), and through said base (48) and being
closed by the second metal coating (46) on the second
major surface of the base (48).

A flexible circuit structure capable of mass reflow

" attachment of solder balls to a ground plane thereof,

the flexible circuit structure comprising:

- a flexible, polymeric base (28),

- a first conductive coating (22) defining a
ground plane disposed on one side of said
base (28}, _

- a second conductive coating (34) defining
‘circuit traces (36) on the other side of said
base (28),

- a first wvia (30) connecting said first

conductive coating (22) and said second
conductive coating (34),

- a second via (38) connecting said first
conductive coating (22) and said second
conductive coating (34), said second via (38)
being removed from said first via (30), and

- 'an area (32) completely surrounding said first
via (30) and being free of said first conductive
coating (22), _ ]

- wherein a circuit trace (36) defined by said

 second conductive ¢oating (34) is electrically
connected to said first via (30) and leading to
said second via (38), '

ANENDED SHEET
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first via free 11 of said first conddctfve'cdati®ng” and 12 : ," a "  : _-
circuit trace defined by said second conductive 13 coating electricallys
connected to said first via and 14 leading to said second via; 15 ' ’
so that a solder ball may be placed in said first 16 via on said first
conductive coating of said flexible 17 circuit and mass refl ow sol dered to
said first via while 18 renaining free of physical contact with said first

19 conductive surface seor eHadi A0SRk Hd1St M6, mayt behplacadd id efmidi ng
In electrical contact with said ersEa%} conductJjye surface sur qﬂﬁding

said first via through 231%8ki d %3¢ tr88e &fFdai §LE8EonFPRICEIVE

coating (22) of said flexible base (28) and mass
reflow soldered to said first via (30) while
‘remaining free of physical contact with said
first conductive coating (22) surrounding said
first”™ wvia (30), but while remaining in
electrical contact with said first conductive
surface (22) surrounding said first wvia (30)
through said circuit trace (36) and said second
via (38).

4. A flexible circuit structure according to claim 3
wherein said second via (38) includes a through
hole (39), which extends through said first
conductive coating (22), said second conductive
coating (34) and said base (28).

AMENDED SHEET



23 24 ‘. -4 Aflexible circuit structure accordi ng to cIa|m2 §°PY
mhereln said second via is a through via in that a 26 hole extﬁ t hrough
d said

said first conductive coating, said 27 second conductive coati
base at said second 28 via. :
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