.1 MALDED STI FFENER FOR FLEXI BLE Cl RCUI T MOLDI NG
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FIELD OF THE INVENTION [1LELErerrrrererrerererrererer+rrr+1ir *000002*
This invention relates-to the formation of nolded stiffeners which are
formed at the sanme tinme nolded circuit elenents are fornmed. (2)
DESCRI PTI ON OF THE RELATED ART The processing of nolded flexible circuit
assenblies requires the use of stiffeners to provide adequate rigidity of
the flexible assenbly during processing. This invention describes the use
of a nolded stiffener to acconplish the required rigidity. U S. Pat. No.
5,635,671 to Freyman et al. describes engapsulation of an electronic
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BACKGROUND OF THE INVENTION

(1) FISLD OF THE INVENTION i

*G00002*

This invention relates to the formation of molded
stiffeners which are formed at the same time molded circuit

elements are formed.

(2) DESCRIPTION OF THE RELATED ART

The processing of molded flexible circuit
assemblies requires the use of stiffeners to provide
adequate rigidity of the flexible assembly during
processing. This invention describes the use of a molded

stiffener to accomplish the required rigidity.

U. S§. Pat. No. 5,635,671 to Freyman et al.
describes encapsulation of an electronic device using
injection molding with a two piece mold using a degating

region having a material chosen such that the material in




2 the degating region forns a weak bond with the encapsul ant used. U. S ‘
‘Pat. No. 5,506,756 to Haley describes a ball grid array package contai ning !
‘an integrated circuit die that is directly nounted to either a heat sink |
or a printed circuit board. U S. Pat. No. 5,241,133 to Miullen, |1l et al.
describes a | eadl ess pad array chip carrier package. A sem conductor
device is electrically wire bonded and attached with conductive adhesive
to a netallized pattern on a printed circuit board. ti 3 SUMVARY OF THE
| NVENTI ON Fl exi ble circuits are frequently used in electronic circuit
packagi ng. Mol ded flexible circuit elenents are formed on a flexible tape
so that several such <circuit elenents can be processed simultaneously for

such  openations 3,2l egt LNES 1T 2 ALAHIRM s ol tRe"Mdapsulant

used.

U.S. Pat. No. 5,506,756 to Haley describes a ball
grid array package containing an integrated circuit die that
is directly mounted to either a heat sink or a printed

circuit board.

U.S. Pat. No. 5,241,133 to Mullen, 1I1 et al.
describes a leadless pad array chip carrier package. A
semiconductor device is electrically wire bonded and
attached with conductive adhesive to a metallized pattern on

a printed circuit board.




‘rigidity to the flexible circuits for these processing operations. Figs.
and 2 show a nunber of flexible circuit elenments 12 formed on a flexible
tape 10. The detail of the <circuit elenents 12 is not shown here but the
circuit elenents typically include a die in a nolded encapsul ation. A
stiffener 14 is attached to the assenbly to provide rigidity during the
processi ng operations. These flexible circuit assenblies nust use a
stiffener 14 to add rigidity during these processing operations and this
stiffener which nust be renpved at the | ast operation of the process,
adding cost and conplexity. It is a pridnciple objective of this invention
to provide a nethod of forsuMMaRYODEeUHE! EXVENEION rcuits which includes a
nol ded stiffener and do not require an additional stiffener to be j
attached. 4 It is another principle objective to this invention to provide!

nol ded flexible circuits which include
Flexible circuits are fregquently used in

attachment, and encapsulation. Stiffeners are required to provide adequatei
1y
E

electronic circuit packaging. Molded flexible circuit
elements are formed on a flexible tape so that several such
circuit eleme@ts can be processed simultaneously for such
operations as electronic chip attachment, wire bond
attachment, and encapsulation. Stiffeners are required to
provide adequate rigidity to the flexible circuits for these

processing operations.

Figs. 1 and 2 show a number of flexible circuit
elements 12 formed on a flexible tape 10. The detail of the
circuit elements 12 is not shown here but the circuit
elements typically include a die in a molded encapsulation.
A stiffener 14 is attached to the assembly to provide
rigidity during the processing operations. These flexible
circuit assemblies must use a stiffener 14 to add rigidity
during these processing operations and this stiffener which
must be removed at the last operation of the process, adding

cost and complexity.

It is a principle objective of this invention to
provide a method of forming molded flexible circuits which
includes a molded stiffener and do not require an additional

stiffener to be attached.



‘ol ded stiffeners and do not require additional stiffeners to be attached.
These obj ectives are achieved by using a nold section to formflexible
circuit elements on a flexible" tape. The nold section includes circuit

el enent cavities, a stiffener cavity, nold runner cavities, and a nolding
conmpound cul | bl ock. Uncured nol ding compound is placed in the nolding
compound cul | bl ock and flowed through the mold runner cavities into the
circuit elenment cavities and the stiffener cavity. The nolding conmpound is |}
cured and the nold section renoved |eaving nolded circuit elenents and
stiffeners fornmed on the flexible tape. The nolded circuit elements, mhlch;
will be explained in nore detail later, 4include a circuit die and w ring.

The nol ded stiffeners psoyhéenédestalidpid IdEuddvel o tHisequent
processi ng operations and no additionaﬁﬁ'stfﬁfeners are required. The

mol ded stiihvenedisncan peovsee modIdéder R0IASSidIG cald saka i cAMPYeduaben the
nol ded circuit elenments are renoved fromthe flexible tape.
molded stiffeners and do not require additional stiffeners

to be attached.

These objectives are achieved by using a mold
section to form flexible circuit elements on a flexible
tape. The mold section includes circuit element cavities, a
stiffener cavity, mold runner cavities, and a molding
compound cull block. Uncured molding compound is placed in
the molding compound cull block and flowed through the mold
runner cavities into the circuit element cavities and the
stiffener cavity. The moldinq compound is cured and the
mold section removed leaving molded circuit elements and
stiffeners formed on the flexible tape. The molded circuit
elements, which will be explained in more detail later,

include a circuit die and wiring.

The molded stiffeners provide adequate stiffening
for subsequent processing operations and no additional
stiffeners are required. The molded stiffeners can be used
in the processing and are removed when the molded circuit

elements are removed from the flexible tape.




BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 shows a top view of a conventi onal
flexible circuit assenbly with a stiffener attached. Fig.~2 shows a cross
" section view of a conventional flexible circuit assenbly with a stiffener
attached. Fig. 3 shows a bottomview of a nold section used to formthe ;
flexible circuit assenbly with stiffeners of this invention. Fig. 4 shows {
atop viewof the flexible circuit assenbly with a nolded stiffener of

this invention. Fig. 5 shows a cross section view of the flexible circuit j
assenbly with a nolded stiffener of Fig. 4 along line 5-5 of Fig. 4. Fig.|
6 shows a cross section view of the flexible <circuit assenbly with a

mol ded stiffener of Fig. 4 along line%%-6' of Fig. 4. 6 Fig. 7 shows a

cross section view of gpiprF SrEORIPIEoRf0R Bk CHRAWENEEENt on a flexible
t ape.

Fig. 1 shows a top view of a conventional flexible

circuit assembly with a stiffener attached.

Fig.-2 shows a cross section view of a
conventional flexible circuit assembly with a stiffener

attached.

Fig. 3 shows a bottom view of a mold section used
to form the flexible circuit assembly with stiffeners of

this invention.

Fig. 4 shows a top view of the flexible circuit

assembly with a molded stiffener of this invention.

Fig. 5 shows a cross section view of the flexible
circuit assembly with a molded stiffener of Fig. 4 along

line 5-5' of Fig. 4.

Fig. 6 shows a cross section view of the flexible
circuit assembly with a molded stiffener of Fig. 4 along

line 6-6' of Fig. 4.




- Fig. 8 shows a cross section view of a second exanple of a circuit el enent
on a flexible tape. 7 DESCRI PTION OF THE PREFERRED EMBODI MENTS } Refer |
nowto Figs. 3-6 for a detailed description of the preferred enbodi ments of ;
the nolded flexible circuit assenbly of this invention. Fig. 3 shows a ;
bottomview of a nold section 25 which will be used to nold circuit _
el ements and stiffeners for the nolded flexible circuit assenbly. The nol d }
section 25 has a nol ding conpound cull block 21, a first nold runner I
cavity 19, a stiffener cavity 17, second nold runner gate cavities 15, and |
circuit elenent cavities 11. The nol ding conpound is a material such as a |
conpacted powder in a semcured state whigh is later cured wusing tine and
tenperature. |njectfom. nDIshowgsi & L6EEi HEELibRA @igﬁtS?taABEg% ation
(ST-98-001) entitled "A DI SPCSABLE MOLD RUNNER GATE FOR S TE BASED
ELECTRONI X IMIAGES"a ciSaru bt Nerberit 09 080 18pibTé | £dpdby 18, 1998, and
assigned to the sanme assignee which is incorporated herein by

Fig. 8 shows a cross section view of a second

example of a circuit element on a flexible tape.




reference. As shown in Fig. 4 the nolding conpound is then cured using
‘time and tenperature, such as between about 125C and 190C for between
about one and two mnutes. The nold section is then renoved | eaving cured
mol di ng conpound to forma first nold runner 20, a stiffener 18, second
mold runners 16, and nolded circuit elenments 12 formed on the flexible
tape 10. Any cured nol di ng conpound residue, and 8 any part of the first &
nmol d runner 20 not on the flexible tape 10 is renoved after the nolding isj}
conpleted. Figs. 4 and 5 show an exanple of a nold section 25 providing
two circuit elenents 12 each, however ,nold sections having a |arger or

smal | er nunber I t four, or nore,

can al so be used %SC%%B@O?T?% %Fﬁ gf‘ﬁsémg‘?wb?@@% on can be used to }
repeat the pattern of circuit elenments any nunber of times on the flexiblej
tape 10 desired or needed. Molded circuit elenents 12 and stiffeners 18

are formed on the gdgxl Nl &@PeidQ. ID6 86+ T4 eersikdh RIRUrdBtion
of the preferred embodiments of the molded flexible circuit
assembly of this invention. Fig. 3 shows a bottom view of a
mold section 25 which will be used to mold circuit elements
and stiffenersnfor the molded flexible circuit assembly.
The mold section 25 has a molding compound cull block 21, a
first mold runner cavity 19, a stiffener cavity 17, second
mold runner gate cavities 15, and circuit element
cavities 11. The molding compound is a material such as a
compacted powder in a semicured state which is later cured
using time and temperature. Injection molding is described
in a Patent Application (ST-98-001) entitled "R DISPOSABLE
MOLD RUNNER GATE FOR SUBSTRATE BASED ELECTRONIC PACKAGES",
Serial Number 09/080,106, Filed May 18, 1998, and assigned
to the same assignee which is incorporated herein by

reference.

As shown in Fig. 4 the molding compound is then
cured using time and temperature, such as between about
125°C and 190°C for between about one and two minutes. The
mold section is then removed leaving cured molding compound
to form a first mold runner 20, a stiffener 18, second mold
runners 16, and molded circuit elements 12 formed on the

flexible tape 10. Any cured molding compound residue, and




l
rigidity to the nolded flexible circuit assenbly and no additional g

stiffeners are required. The nolded circuit elenents 12 have circuit dies}
attached, have wiring attached to the circuit dies, and can have via hol eg

formed in the flexible tape depending on the needs of a particular circuit
el ement design. The flexible circuit assenblies have sufficient rigidity
supplied by the nolded stiffeners 18 for subsequent processing operations j
such as formng wiring traces on the first or second surfaces of the a
flexible tape 10 or attachnent of circuit dies to the flexible tape 10. 9
Fig. 4 shows four nolded circuit elenments 12 on a segnent of the flexible
tape 10 however nore or fewer nolded ci®cuit elenments 12 and be fornmed on |
a segnent aofy Pleeti bfetheapersd nolid prowmes el awta ogy dine. fhegibleshows a
cross section of the flexible circuit assenbly along the line 5-5  of

Fig. 4 shd@PsglRofigedeBrredi afeeenkhe snakdigiy dss eted. 1| BiPBtedt ape 10
w th o addid Lo 'ﬁastahgfe,%ggglgtagcgegof& sddldn 98 B 8.5aR 10,1 9- 5 doesy

circuit elements 12 each, however mold sections having a
larger or smaller number of circuit elements, for example
one, three, four, or more, can also be used. As can be seen
in Fig. 4 the'mold section can be used to repeat the pattern
of circuit elements any number of times on the flexible tape

10 desired or needed.

Molded circuit elements 12 and stiffeners 18 are
formed on the flexible tape 10. The stiffeners 18 provide
rigidity to the molded flexible circuit assembly and no
additional stiffeners are required. The molded circuit
elements 12 have circuit dies attached, have wiring attached
to the circuit dies, and can have via holes formed in the
flexible tape depending on the needs of a particular circuit
element design. The flexible circuit assemblies have
sufficient rigidity supplied by the molded stiffeners 18 for
subsequent processing operations such as forming wiring
traces on the first or second surfaces of the flexible
tape 10 or attachment of circuit dies to the flexible

tape 10.



circuit dies of the nolded circuit elenments. Figs. 7_andb8 d:ggraggéelater

‘detai| of exanples of nolded circuit elements and will enbl | bed | at

Fig. 6 shows a cross section of the erx;PIe CI;;UI; ngggne%taof ?Iexible5
i ne ' [ i d stiffener o] !
thpe U108 wih S addi 1 omal s ti TTene hed to the flexible tape 10. The

10 with no additional stiffener attached 0 |

oo st Tieners 13 ol 2 are. formed and do not add any processng steps

nol ded circuit elenments 12 are o] poot add any processing st
lexity. The nolded stiffeners 18 can be
g[rﬁﬁ?? elen%nts 12 at the sane tinme the nold runners are renoved after

t he processing of the nnqud circuit eleménts has been conpl eted. The
tf

F Sho u cadcudnyepeneResi 1Y &f eps or
removal of the nol ded' 57 T I s de s?ncgefhe final ﬁzikage

. nol d runners, }
For och SEpHs TN L L RIS ' el rotuues g an

8 for a deseir@iiene Aimspre 1pzaraHd:lﬂearfo%ﬁggpggsaogeggéggdogiEfg:lcitble; erents

12 tape 10 and processed as a group. Fig. 5 shows a Cross
section of the flexible circuit assembly along the line 5-5'
of Fig. 4 showing molded circuit elements 12 on a segment of
flexible tapé 10 with no additional stiffener attached to
the flexible tape 10. Fig. 5 does not show the wiring and
circuit dies of the molded circuit elements. Figs. 7 and 8
show more detail of examples of molded circuit elements and
will be described later. Fig. 6 shows a cross section of
the flexible circuit assembly along the line 6-6°' of Fig. 4
showing a molded stiffener 18 on a segment of flexible tape
10 with no additional stiffener attached to the flexible

tape 10.

The molded stiffeners 18 are formed at the same
time the mold runners and molded circuit elements 12 are
formed and do not add any processing steps or complexity.
The molded stiffeners 18 can be removed from the molded
circuit elements 12 at the same time the mold runners are
removed after the processing of the molded circuit elements
has been completed. The removal of the molded stiffeners 18
does not add any processing steps or complexity to the

removal of the mold runners, since the final rackage form

does not normally include mold runners.




[ [ [ [ | ement 12 having a _
. .7 shows a first exanple of a nolded circuit e _ _ !
.E:?cdit die 30 attached to the flexible tﬁpel;g. EESpLLeggggeBZagfelgoLﬁeg’
flexible material such as polyinide or the |ike. _ _ _ (
i i fromthe circuit die 30. Wre
on the opposite side of the flexible tape _ e
' ' 32 are bonded to the circu
bonds using a material such as gold wire A L A
d to the copper pads 34 through via holes I n
gglggr ball s 36 gfe attached to the copper pads 34 through a sp{dgrenggk
38 formed of a material not wettable by the solder. The circui H
and gold wire 32 are encapsulated in a nolded encapsul ant u5|rg tfea
mol di ng process described earlier. Fig. 8 shows a second exanple o

nmol ded circuit el endtefelr2 nvawitg F&g@i.rqg:ahdd'etefg_p ?téﬂﬁﬁpfgéﬁ&{b% H S>e<i t(;lre
ible tape 10 is a flexible materia ]
tﬁgi ilgé. T?/’Fe%{:'%gé(alégtizeﬁu]iagr fegramed eisn ofhmo18kdx bt eui aipel diferstngl 100pper  pads

' ' ' I bl e tape
bath sides and in the via holes 41 of Fhe flexi
ig a\r/\i(’arfeo[)onlﬁfj Pmusﬁqhod"sa &Stale*8Pl easfga| Holfie@ GPrauit hengeait! a2t he

circuit diehé“&ﬁﬁ“%télféyitC%H%egop%%%aggédsgédgﬁet?ﬂ;;ié¥z tape 10.
The flexible tape 10 is a flexible material such as
polyimigde orrthe like. Copper pads 34 are formed on the
opposite side of the flexible tape from the circuit die 30.
Wire bonds using a material such as gold wire 32 are bonded
to the circuit die 30 and to the copper pads 34 through via
holes 40 in the flexible tape 10. Solder balls 36 are
attached to the copper pads 34 through a solder mask 38
formed of a material not wettable by the solder. The
circuit die 30 and gold wire 32 are encapsulated in a molded

encapsulant using the molding process described earlier.

Fig. 8 shows a second example of a molded circuit
element 12 having a circuit die 30 attached to the flexible
tape 10. The flexible tape 10 is a flexible material such
as polyimide or the like. Via holes 41 is formed in the
flexible tape 10 and copper pads 35 are formed on both sides
and in the via holes 41 of the flexible tape 10. Wire bonds
using a material such as gold wire 32 are bonded to the
circuit die 30 and to the copper pads 35. Solder balls 36
are attached to the copper pads 35 through a solder mask 39
formed of a material not wettable by the solder. The

circuit die 30 and gold wire 32 are encapsulated in a molded




are attached to the copper pads 35 through a solder mask 39 fornmed of a
mat eri al not wettable by the solder. The <circuit die 30 and gold wire 32
are encapsul ated in a nolded 11 encapsul ant using the nol ding process
described earlier. These exanpl es have used particul ar designs of nold
sections and nolded circuit elenents. It will be readily apparent to thosd
skilled in the art that.different nold section designs and nolded circuit
el enent designs can also be used as long as the designs includes a nol ded |}
stiffener. Wiile the invention has been particularly shown and described |
with reference to the preferred enbodinents thereof, it will be understood
by those skilled in the art that variousichanges in formand details may
be made w éhoapsuapantding fthemmbidisgi prbcasd despeilpdd tdeerlirent i on.
CLAIM5S 12 1. A nethod of nolding flexible circuit elenments, conprising:
providing a nold section having a nol di ng conpound cul

These examples have used particular designs of
mold sections and molded circuit elements. It will be
readily apparent to those skilled in the art that different
mold section'designs and molded circuit element designs can
also be used as long as the designs includes a molded

stiffener.

While the invention has been particularly shown
and described with reference to the preferred embodiments
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made without

departing from the spirit and scope of the invention.



block, a first nold runner cavity connected to said nolding conpound cul
bl ock, a stiffener cavity connected to said first nold runner cavity, a i
nunber of circuit cavities, a nunber of second nold runner cavities
connected to said first nold runner cavity wherein each of said second
mold runner cavities is connected to one of said circuit cavities;
providing a flexible tape; providing a nunber of circuit die attached to
said flexible tape; providing a nolding conpound; placing said nold
section on said flexible tape covering said circuit die; placing said /
mol di ng conquJ én sai d nDIdlng conpound _ cul |l block of said nold section;
flow ng sg gh&gggnb§glg2;éu§£ SPLifen fdinner cavity and
sai d second nDI runner caV|t| Into sai circurt cavities, covering said
circuit digmp¥ikigaj.d stiffener cavity; curing said nolding conmpound
t hereby formng flexible

providing a mold section having a molding compound cull

block, a first mold runner cavity connected to said molding
compound cull block, a stiffener cavity connected to said
first mold runner cavity, a number of circuit cavities, a
number of second mold runner cavities connected to said
first mold runner cavity wherein each of said second mold
runner cavities is connected to one of said circuit
cavities; .

providing a flexible tape;

providing a number of circuit die attached to said
flexible tape;

providing a molding compound;

placing said mold section on said flexible tape
covering said circuit die;

placing said molding compound in said molding compound
cull block of said mold section;

flowing said molding compound through said first mold
runner cavity and said second mold runner cavities into said
circuit cavities, covering said circuit die, and said
stiffener cavity;

curing said molding compound thereby forming flexible
circuit elements and stiffeners on said flexible tape; and

removing said mold section.



circuit elenments and stiffeners on said flexible tape; and renoving said |}
nol'd section. 13 2. The nethod of claim1l wherein said nol ding conpound i}
a heat cured nmaterial. 3. The method of claim1l wherein said nolding

conmpound is a conpacted powder in a semcured state. 4. The nethod of

claiml1 wherein said flexible tape is polyimde tape. 5. The nmethod of
claiml1 wherein said flexible tape is fornmed of a flexible material. 6.
The nethod of claim1 wherein said curing said nolding conpound uses tine}
and tenperature. 7. The nmethod of claim1 wherein said flexible tape has af
first surface, a second surface, via holes between said first surface and;
said second surface, and further conprigps electrical traces formed on
said firsk.svhkamethdd sef dclshn ondviserdiac said mbhaingt kofipotng! ssma 1, :
wherein said flexible tape has a first surface, a second surface, and via |
hol es bet weet sardd material. i

3. The method of claim 1 wherein said molding compound is a

compacted powder in a semicured state.

4. The method of claim 1 wherein said flexible tape is

polyimide tape.

5. The method of claim 1 wherein said flexible tape is

formed of a flexible material.

6. The method of claim 1 wherein said curing said molding

compound uses time and temperature.

7. The method of claim 1 wherein said flexible tape has a
first surface, a second surface, via holes between said
first surface and said second surface, and further comprises
electrical traces formed on said first surface or said

second surface.

8. The method of claim 1, wherein said flexible tape has a
first surface, a second surface, and via holes between said
first surface and said second surface and further comprises
electrical traces formed on said first surface and said

second surface.



first surface and said second surface and further conprises electrical
traces formed on said first surface and said second surface. 14 9. The
met hod of claim 1 wherein no additional neans of stiffening said flexible
tape is used. 10. The nethod of claim21 further conprising separating said
flexible circuit elenents, including said circuit die, into individual
said circuit elenents and renoving said first nold runners,” said second
nold runners, and said stiffeners fromeach of said flexible circuit
elements. 11. A nolded flexible circuit assenbly, conprising: a flexible
tape; a nunber of circuit die attached {p said flexible tape; a nunber of

encapsul at i%n The trethodned efi aikl dedn5repsan nmterial , wherein each
of said circuit die is covered by onerof saldééﬁééﬁﬂﬁﬁzﬂﬂ%ﬂ?suﬁ'ts and a

nunber of ffidd@ndniof sendr §1ksibed ehpsaig waddled encapsul ation material .
12. The nolded flexible circuit assenbly of claim 11l wherein

10. The method of claim 1 further comprising separating said
flexible circuit elements, including said circuit die, into
individual said circuit elements and removing said first
mold runne;s/ said second mold runners, and said stiffeners

from each of said flexible circuit elements.

11. A molded flexible circuit assembly, comprising:

a flexible tape;
a number of circuit die attached to said flexible tape;

a number of encapsulation units formed of molded

5 . . .
encapsulation material, wherein each of said circuit die is

covered by one of said encapsulation units; and

& number of molded stiffeners formed of said molded

encapsulation material.

12. The molded flexible circuit assembly of claim 11 wherein

said molded encapsulation material is epoxy.

13. The molded flexible circuit assembly of claim 11 wherein

said flexible tape is polyimide tape.




sai.d nol ded encapsul ation material is epoxy. 13. The nolded flexible
" circuit assenbly of claim1l wherein said flexible tape is polyinide tape.!
15 14. The nolded flexible circuit assenbly of claim1l wherein said
flexible tape has a first surface, a second surface, via holes between
said first surface and said second surface, and electrical traces forned
on said first surface or said second surface. 15. The nol ded fl exible
circuit assenbly of claim 1l wherein said flexible tape has a first
surface, a second surface, via holes between said first surface and said
second surface, and electrical traces fgynmed on said first surface and

sai d secong surthI . %6. gﬂe ded. flexible circuit_ a nmblLy of claim 11l
wher ei n BRAP bR DL ST FTERT hoP S &5 ey PEetpinysed.
said flexible tape has a first surface, a second surface,
via holes between said first surface and said second
surface, and electrical traces formed on said first surface

or said second surface.

15. The moldéd flexible circuit assembly of claim 11 wherein
said flexible tape has a first surface, a second surface,
via holes between said first surface and said second
surface, and electrical traces formed on said first surface

and said second surface.

16. The molded flexible circuit assembly of claim 11 wherein
no additional means of stiffening said flexible tape is

used.




