_1- SPECI FI CATI ON METHOD CF FABRI CATI NG A RECEPTACLE OONNECTOR FOR AR €0PY
CARD Field of the Invention This invention generally relates to the art of
I*C cards and, particularly, to a nethod of fabricating a receptacle

s connector for use in an ICcard. 5  Background of the Invention

General ly, IC cards or packs, such as nmenory cards, are data - input

- . devices which are electrically connected to an el ectronic apparatus or

storage device, such as a word processor, personal conmputer or other 10
el ectroni c apparatus. The data storgpECIFI¢tRTI@NCcard is transferred to the

el ectroni ¢ apparat us. | C cards are portable instrunents which are readily .
I-nserted and extracted froma connector for renovably coupling the IC card
to a printed circuit board, fornmﬁ&%FmI@TING A _An ICcard my

include a frame which usRE v " Encl udes an
opening in elther atop surface or a botton1surface thereof or, in sone

constructions bot urfaces. ,The opening receives a CIrCUIt substr at e,
and a panel o i ng

This invention generally relates to the art of IC
cards and, particularly, to a method of fabricating a
receptacle connector for use in an IC card.

5 n t ventio
Generally, IC cards or packs, such as memory
cards, are data ihput devices which are electrically
connected to an electronic apparatus or storage device,
such as a word processor, personal computer ' or other

10 electronic apparatus. The data stored in the IC card is
transferred to the electronic apparatus. IC cards are
portable instruments which are readily inserted and
extracted from a connector for removably coupling the IC
card to a printed circuit board, for instance.

15 An IC card may include a frame which usually is
generally rectangular and includes an opening in either a
top surface or a bottom surface thereof or, in some
constructions, in both surfaces. The opening receives a
circuit substrate, and a panel or cover closes the opening

20 and encloses the circuit substrate within the frame. 1In
other IC cards, a separate frame is not used, and the
circuit substrate simply is sandwiched between a pair of

cover panels. This assembly is held together by an
adhesive material
25 The circuit substrate of an IC card

conventionally is a generally planar construction around
which the pair of cover panels are assembled. In addition
to a receptacle connector, electrical components including



20 and encl oses the circuit substrate within the frame. |In other IC
cards, a separate frame is not used, and the circuit substrate sinmply is
_sandwi ched between a pair of cover panels. This. assenbly is held

“toget her by an adhesive material 25 -2 - The circuit substrate
of an IC card conventionally - is a generally planar construction
caround which the pair of cover panels are assenbled. In addition to a

receptacl e connector, electrical conponents including -2- sem -conduct or
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10 card. maximum height of such electrical components. Depending on
the type of components used, different offsets may be
required for different applications, and therefore, the
circuit substrate is located at varying heights within the

10 card.

The receptacle connector typically includes a housing
having receptacle terminals mounted therein. The connector
has a mating face for mating to a header connector of an
underlying electronic apparatus, and a rear face opposite

15 the mating face, from which extends surface mount tails of
the receptacle tem_inals ‘for engaging corresponding areas
on the circuit substrate. Accordingly, the surface mount
terminal tails of the receptacle connector must be formed
to the surface of the circuit substrate in each application

20 having a different offset inasmuch as the mating face of
the receptacle connector is generally of a fixed
configuration according to such standards as the Personal
Computer Memory Card International Association ("PCMCIA").

Considerations when forming the surface mount

25 terminal tails to the surface of the substrate include
whether the surface mount terxﬁinal array of the receptacle
connector is single row or dual row, whether the
corresponding circuit substrate contact area or contact
array is single row or dual row, and whether the surface

30 mount terminal tails in each row are offset laterally from
‘one another. In the case of dual row receptacle
connectors, where the terminal array of the receptacile
connector is “straddle mount", the surface mount terminal
tails are not 'term_inated -in a common plane, rather, they



The receptacl e connector typically includes a housing having receptacle
termpals mounted therein. The connector has a mating face for mating to a
_header connector of an underlying el ectronic apparatus, and a rear face
opposite 15 the mating face, fromwbhgch extends surface nmount tails of
the receptacle termnals for engaging corresponding areas on the circuit -
<substrate. Accordingly, the surface nount termnal tails of the receptacle
connector nust be forned to the surface of the circuit substrate in each
application 2@straddle™ahe Gifaitttisubétrite NoWHEcE the! Barfaicengdwe of

t he recept acl to ge 1y, fixed configuration accordl to
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receptacl e conm‘mor the 'surfade mmterm]saanasemmmmm in-
line to a common plane on a surface of the circuit
10 substrate.

The forming of the surface mount terminal tails
of a dual row receptacle connector for different offsets in
varying applications may occur at any step in the assembly
process. Typically, the required offset is determined in

15 advance of the assembly of the receptacle connector, and,
as such, the surface mount tails of the terminals may be
formed within the terminal die prior to inserting them into
the receptacle connector housing. According to the offset
required, preformed terminals are then inserted into the

20 two rows of the receptacle connector housing to produce two
rows of surface mount tails which all contact the surface
of the circuit substrate in a common plane. The upper and
lower rows of tails must be formed separately to produce a
connector assembly in which the tails lie within a single

25 row of a common plane. Such a method necessarily requires
separate forming dies or complicated die forming inserts
within a single terminal die which is costly in terms of

design, maintenance, and inventory. Furthermore, the
different variations of the terminals prior to connector
30 assembly necessitate different inserts or tracks within the

assembly machine and/or different carriage and packaging
containers to accommodate each version prior to assembly.
In view of such requirements, different part numbers and/or
inventory must be created to track and store the different



tails are not termnated.in a conmon pl ane, rather, they -3- "straddl e"
the circuit substrate. Wiere the surface nmount termnal tails nmake contact
‘Vith a dual rowcircuit substrate contact array, the surface nmount term nal
“tail's will termnate in a conmon pl ane, _gawever, the upper and 5 | ower
rows of terminals, by necessity, nmust be forned separately. In the case of:
:a dual row recept acl e connector which nmakes contact with a single row
circuit substrate array, the surface nount terminal tails nust termnate
in- line to a mmmanedmﬁferian aassehblyc amachiine l0insertsibsanayér
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t he of f set housing. Since the two different rows of terminal tails
will undergo a distinctly different sequence of forms in
order to result in a single row coplanar array, the
assembly machine must héve' a first set of forming stations

10 dedicated to the forming sequence needed for the "lower"
row of tails, and a second set of forming stations
dedicated to the (different) forming sequence needed for
the "“upper" row. When another offset is subsequently
required, the forming locations and angles for each of the

15 forming stations for each of the two connector terminal
rows must be changed. This severely complicates the
assembly machine and accordingly adds to the cost, design
and maintenance thereof, since a large degree of
flexibility of possible operations must be designed and

20 built into the machine initially, notwithstanding the cost
of the change tooling required for each additional offset.
The shop labor time required to make the actual tool
changes themselves during production represents still
another cost.

25 Both methods of producing connector assemblies
having differing offsets thus requires complicated
inventory and changes in machinery. Such requirements of
inventory and changes in machinery become very costly and
time consuming. Therefore, each deviation from a given

30 offset requires extensive and expensive changes in the
assembly machines, terminal dies, and other associated
tools, and processes.




required, prefornmed termnpals are then inserted into the 20 two rows of
t he receptacl e connector housing to produce two rows of surface nount tails
.which all contact the surface of the circuit substrate in a common plane.
The upper and lower rows of tails nust hgforned separately to produce a
connector assenbly in which the tails lie within a single 25 row of a.
scommon. pl ane. Such a nethod necessarily requires separate form ng dies or
conplicated die formng inserts within a single termnal die which is
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the term nals £9f£2€ a given distance from at least one of the top or the
bottom of the IC card.

The method includes the steps of providing a

10 receptacle connector housing with an upper surface and a

plurality of terminal receiving passages in a dual row

configuration exteriding parallel thereto. A plurality of

receptacle terminals are inserted into the passages with

two rows of surface mount tail portions of the terminals

15 projecting from the passages and adapted for engaging a

corresponding single row circuit array on the circuit

substrate. The vertical distance between the circuit

substrate and the upper surface of the connector housing is

determined. The surface mount tail portions of the

20 terminals in the bottom row of passages is formed up to the

surface mount tail portions of the terminals in the top row

of passages so that both rows of surface mount tail

portions initially exit the housing in a single coplanar

array, projecting from the passages in a generally straight

25 configuration. The final forming step, performed after

insertion of the receptacle ~ terminals, includes

simultaneously forming the straight tail portions into

curved contact portions to accommodate the determined given

distance such that the tail portions will engage the

30 corresponding circuit array on the upper surface of the

circuit substrate when the receptacle connector is mounted

generally at the edge of the circuit substrate with the
circuit substrate offset at said given distance.



required offset in the terminal die is to formthemin'the assenbly machine
after .insertion of the termnals into the housing. Since the two different

rows of terminal tails will undergo a distinctly.different sequence of
forms in order to result in a single r(naagpplanar array, the assenbly
machi ne must have a first set of formng stations 10 dedi cated to the

:f orm ng sequence needed for the "lower" row of tails, and a second set of
form ng stations dedicated to the (different) form ng sequence needed for

]Ehe ﬁ'Uppler" {_ow. When alanbbferowj‘é@%, } s?ﬁuhggguqﬁé yaa_eaut&?@ts_ tde the
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and mai ntenancgpthereof, since a |arge degree of flexibility of possible
operations nust De designed and 20 built into the machine initially,
notw t hst andi ng the cost of the change tooling required for each additional
of fset. The shop labor tine required to make the actual tool changes

t hensel ves during production represents still another cost. 25

Bot h nmet hods of produci ng connector assenblies having differing offsets
thus requires conplicated




inventory and changes in machinery. Such requirenents of inventory and
changes in machinery becone very costly and time consum ng. Therefore, each

-;deV|at|on froma given 30 - of fset requires extensive and expensive
changes in the assenbly machi nes, ternlng di es, and ot her associ ated
tools, and processes. - 5- Sunnary of "t'he I nvention An object, therefore,

sof- the I nvention is to prOV|de a new . and i nproved nethod of fabricating a
receptacle connector for use in an | C card wherein the receptacle connector
I s nmount ed gengy pé s of 7 sabstrate, and wherein the
circuit substrate Is o Iven di gt | east _one of the top

Tse
or the bottomof the IC iﬂ d{Jle ?%t%&ilﬁcllﬂc‘!&?tt‘ﬁé whigh BFepﬁ’%ﬂﬁYﬂ% a
10 recept aod che qrowel @reh@eti fortht with papticalariey fndthephppehdty
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passages wi t h the advantages thereof may be best understood by reference :
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:
FIGURE 1 is an exploded perspective view of an IC
10 card including a receptacle connector fabricated according
to the method of the invention;
FIGURE 2 is a perspective view, on an enlarged
scale, of the rear or terminating side of the receptacle
connector;

15 FIGURE 3 is a top plan view of the receptacle
connector;
FIGURE 4 is an elevational view of the rear or
terminating side of the receptacle connector;
FIGURE 5 is a vertical section through the
20 receptacle connector prior to forming the tail portions of
the terminals;
FIGURES 6A and 6B show sequential views in the
method of forming the tail portions of the terminals; and
| FIGURES 7A-7C show different configurations of
25 the tail portions of the terminals, after forming, to
accommodate circuit substrates having different offset
distances.



two rows of surface nount tail portions of the term nals 15 proj ecting
fromthe passages and adapted for engagi ng a correspondi ng single row

circuit array on the circuit substrate. The vertical distance between the
“circuit substrate and the upper surface_gf the connector housing is
det er m ned. The surface nmount: tail portions of the 20 “termnals

.in the bottomrow of passages is formed up to the surface nmount tail
portions of the termnals in the top row of passages so that both rows of
surface nount pediai 1&a i 4 £ ¢ d ab | Bihadimerst Ngl e copl anar
array, prOJectlngfrom as.sa S o nerally st ai

configuration. The fi hgef& ﬁ" stté‘ﬁ ‘% r&ﬂreel,aqi# ?ﬁtla@ﬁl a&d
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circuit substrate with the CII‘CLit substrate offset al aid %ven dlsttance.
processor, personal computer or other electronic appara

(not shown). The data stored in memory card 10 is
transferred to the electronic apparatus through the

10 terminals within an elongated receptacle connector 12 which
is edge mounted to an area 14 on a circuit substrate or
circuit board, generally designated 16.

Receptacle connector 12 is elongated and mounts
a plurality of receptacle input terminals, generally

1s ' designated 18. The terminals mechanically and electrically
engage contact pads 20 printed or otherwise disposed in a
single-row array on a surface 22 of circuit substrate 16.
Various electrical components or circuit elements 24 are
surface mounted on surface 22, along with circuit traces 26

20 leading to contact pads 20 at the leading or front edge 28
of the substrate. This edge is coupled to elongate
receptacle connector 12, and the receptacle connector is
interconnectable with an electrical connector apparatus,
such as a header connector on a printed circuit board of

25 the underlying electronic apparatus to which data stored in
circuit substrate 16 is transferrable.

The above description of circuit substrate 16 is
generally conventional, and, consequently, the depiction of
the circuit substrate is not in the utmost detail.

30 However, it should be understood that electrical components
or circuit elements 24 may comprise semi-conductor devices,
batteries, and other parts of integrated circuits from
which stored data is transferred to the electronic

~apparatus.



O her objects,. features and advantages of the invention will be apparent
fromthe follow ng detailed description taken in connection with the -
_acconpanyi ng draw ings. -7- Brief Description of the Drawi ngs The
f_eatures of this invention which are b_e_bi_eved to be novel are set forth
with particularity in the append--ed clains. The invention, together wth
-its objects and the advantages thereof, may be best understood by reference
to the follow ng description taken in conjunction with the acconpanying
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pl an vi ew of
5 substrate 16, along with open areas 40 at the front of the

panels for accommodating elongated receptacle connector 12,

leaving at least a mating face 42 of the receptacle

connector exposed for connection to the appropriate mating

electronic apparatus, a header connector for the apparatus
10 or the like.

Referring to Figures 2-4, receptacle connector 12
includes a housing, generally designated 50, which,
according to the invention, is provided with a plurality of
terminal-receiving passages 52 in a dual row configuration.

15 Terminals 18 are received in the passages, with two rows of
surface mount tail portions 54 of the terminals projecting
from the passages after the terminals are inserted into the
passages. According to the method of the invention, the

surface mount tail portions are simultaneously formed with

20 curved contact portions 56 for engaging the single row
array of contact pads 20 on surface 22 of circuit substrate
16.

Housing 50 of elongated receptacle connector 12
has a pair of end wing portions 58 with bottom surfaces 60
25 (Fig. 2). These surfaces engage surface 22 of circuit
substrate 16. One or more mounting pegs 62 depend from
wing portions 58 for insertion into appropriate mounting

holes (not shown) in the circuit substrate.
Referring to Figure 5, it can be seen that
30 receptacle terminals 18 are inserted into terminal~
receiving passages 52 of receptacle connector housing 50 in
two rows. Due to the staggered configuration of the
surface mount tail portions, shown most clearly in Figures
2-4, the receptacle terminals in the upper row are



connector; FIGURE 4 is an elevational view of the rear or term nating side
of the receptacle connector; FIGURE 5 is a vertical section through the
receptacle connector prior to formng the tail portions of the termnals;
FI GURES 6A and 6B show sequential views,in the method of forming the tai
portions of the termnals; and FIGURES:y% 7C show di fferent configurations
-of the tail portions of the termnals, after formng, to accommbdate
circuit substrates having different- of fset distances. Det ai | ed
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ot her electr paratus (no € data stor
10 is 5 passages, and which are adapted to receive p1ns of a ma 1ng

header connector or the like (not shown). Initially, tail
portions 54 of the terminals project rearwardly from the
passages in a generally straight coplanar configuration,

that is, prior to finally forming the curved contact

10 portions 56 described above in relation to Figure 2. It
can be seen in Figure 5 that the tail portions of the lower
terminals are formed with an offset 66 so that the tail
portions of the terminals in both rows are coplanar
lengthwise of the connector housing. When receptacle

| 15 connector 12 is mounted to the circuit substrate, a rear
face 68 of connector housing 50 will abut against edge 28

of the substrate while bottom surfaces 60 of wing portions

58 of the housing engage surface 22 of the substrate. With

this understanding, it can be seen in Figure 5 that surface

20 mount tail portions 54 of the terminals are not yet finally
formed for engaging the contact pads on the circuit
substrate.

Figures 6A and 6B show how curved contact

portions 56 of surface mount tail portions 54 are formed.

25 Specifically, Figure 6A show a pair of mating forming die
parts 70 and 72 in inoperative or spread-apart condition.

The upper die has a convex forming surface 70a, and the

lower die has a concave forming surface 72a which are,
together, effective to form the straight surface mount tail

30 portions 54 (Fig. 6B) into a desired arcuate or curved
configuration when the dies are closed as shown in Figure

6B. In other words, Figure 6A shows the tail portions in

their straight in-line configuration after having been
inserted into the terminal receiving passageways of



transferred to the electronic apparatus through the 10 termnals within
an el ongated receptacle connector 12 which is edge nounted to an area 14 on
a circuit substrate or circuit board, generally designated 16. Receptacle:
‘connector 12 is elongated and nounts QIHLurality of receptacle input
termnals, generally designated 18. Théterm nals nechanically and
-electrically engage contact pads 20 printed or otherw se disposed in a

- single-row array on a surface 22 of circuit substrate 16. Various
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in position for engaging the corresponding single row array
10 of contact pads on surface 22 of the circuit substrate.
Before the surface mount tail portions of the
terminals are formed into curved contact portions 56, a
determination is made of the given location where the
circuit substrate and, thereby, the array of contact pads
15 thereon must be relative to the IC card assembly to
accommodate the card components or circuit elements. As
stated above, circuit elements 24 may extend different
distances or heights off of the circuit substrate in one or
both directions. Therefore, the circuit substrate must be
20 "offset" from the top or bottom surface of the IC card
assembly or positioned within the IC card assembly to
accommodate the maximum height of such electrical
components. Depending on the type of components used,
different offsets or locations may be required for
25 different applications. Therefore, the invention
contemplates that contact portions 56 of the surface mount
tail portions be simultaneously formed, for a given
application, i.e. substrate location, after insertion of
the receptacle terminals into the terminal receiving
30 . passageways of the housing to accommodate a given offset
distance.
Figures 7A-7C clearly illustrate the different
"offset" positions of the circuit substrate within the IC
card assembly which are to be accommodated by the method of



batteries, and other parts of integrated circuits fromwhich stored data
is transferred to the electronic apparatus. -9- Still referring to
Figure 1, IC card assenbly 10 includes a pair of cover panels 34 and 36
“which sandwich circuit substrate 16 t heypbet ween. - The panels may have
peri pheral flanges 38 which space the panels fromcircuit 5 substrate
.16, along with open areas 40 at the front of the panels for accommodati ng
el ongat ed receptacl e connector 12, leaving at |least a mating face 42 of the
receptacl e cotinecinventposed Morecpartdcudartly,t Figume 01X i shewsebotigom
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conflguratlon 5 Termnal's 18 are received in the passages, with two
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assembly. It can be noted that Figure 7A corresponds to
the distances shown in Figures 5, 6A and 6B as well as the
curvature of contact portions 56 shown in Figure 6B.
Figure 7B shows bottom surfaces 60 of wing portions 58 at
10 what might be called an intermediate distance representing
one another offset position of the circuit substrate within
the IC card assembly. Figure 7C shows still another
condition wherein bottom surfaces 6@ of wing portions 58
are located still a greater distance from the top 74 of the

15 connector housing. Again, this represents still a further
offset position of the circuit substrate within the IC card
assembly.

Referring specifically to Figure 7A, it can be
seen that the outside radius of contact portions 56 of
20 surface mount tail portions 54 of terminals 18 is less
drastic or more shallow relative to the straight portion of
the tail portion than the contact portions 56 in Figures 7B
or 7C, because the "offset" of the circuit substrate within
the IC card assembly, i.e. the location of the substrate
25 from the top of the housing is less in Figure 7A than in 7B
or 7C. The location of contact portions 56 in Figure 7B
can be considered an intermediate offset position of the
circuit substrate. The contact portions 56 in Figure 7C
extend the greatest distance below the straight portions of
30 the surface mount tail portions to accommodate an offset
position of the circuit substrate relative to the top of
the housing which is greater than that of Figures 7A and
7B.



fromthe passages after the termnals are inserted into the passages.
According to the nethod of the invention, the surface nount tail portions
_are sinultaneously forned with 20 curved contact portions 56 for

engagi ng the single row array of contact, pads 20 on surface.22 of circuit
substrate 16. Housing 50 of el ongated r€ceptacle connector 12 has a pair of
-end wing portions 58 with bottom surfaces 60 25 (Fig. 2). These
surfaces engage surface 22 of circuit substrate 16. One or nore nounting

pegst_62 dﬁplend Erotm W'hhgaaeﬁifﬁs adif ee hn&gatbbqltwimé& a:w_rlﬂilj{tiﬁéf;_ 7A- .

nmount i ng hol es_(npt sho in circuit substrat.e. rring.to re 5,
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portions, shown nost i gures receptacle termnals
in thé uppcterminplaye The 1terminpdscMay obehstampach#ad| Fammed QEr

row, the tergHdé® metal material which will instill a resiliency in the
surface mount tail portions and result in preloading the
contact portions so that they are displaced slightly when
engaged with surface 22 of circuit substrate 16. This will

10 create a positive normal force of the contact portions on
the contact pads of the circuit substrate and ensure that
all of the contact portions contact surface 22 of the
circuit substrate upon soldering the receptacle connector
to the substrate.

15 In summation, the invention contemplates a method
of fabricating receptacle connector 12 for use in IC card
assembly 10 wherein the receptacle is mounted generally at
edge 28 of circuit substrate 16, and wherein the circuit
substrate is located within the card assembly a given

20 distance relative to the top surface of the receptacle
housing. Housing 50 of the receptacle connector is also
provided with a plurality of terminal-receiving passages 52
in a dual row configuration. A plurality of receptacle
terminals 18 are inserted into the two rows of passages

25 with surface mount tail portions 54 of the terminals
projecting from the housing in a single row in-line array.
The given location of the circuit substrate within the IC
card assembly is determined as described above in relation
to Figures 7A-7B. The straight in-line surface mount tail

30 portions of the terminals are then finally formed into
curved contact portions 56 to accommodate the given offset
of the circuit substrate within the IC card assembly, such
that the contact portions will engage a corresponding

. single row array of contact pads on the circuit substrate



of the upper row are nerely inserted in a mrror imge configuration with
respect to those of the |ower row The term nals have nmating portions 64
which are located in the 5 passages, and which are adapted to receive
"pins of a mating header connector or th 4_I_i ke (not shown). Initially, tail
portions 54 of the termnals project rearwardly fromthe passages in a
-general ly straight coplanar configuration, that is, prior to finally

form ng the curved contact 10 portions 56 described above in relation

to Figure 2. whén canebee&epaabner%hecﬁo&halts mMuritid Jerdr4IBy Gitt BRe
| ower termnal%haref 66 so that the tail portions of

e
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56 of surfacetheudhveatiioporis anst Séoabe fhimited to the details given
herein.




25 Specifically, Figure 6A show a pair of mating formng die parts 70
and 72 in inoperative or spread-apart condition. The upper die has a convex
‘forn1ng surface 70a, and the lower die has a concave form ng surface 72a
which are, together, .effective to form{ge straight surface nount tail 30
portions 54 (Fig. 6B) into a desired arcuate or curved configuration when

~-the dies are closed as shown in Figure 6B. In other words, Figure 6A shows

the tail portions in their straight in-line configuration after having been
inserted intQLAIMS termnal receiving passageways of connect or
housi ng 50 as descri bed above in relation to Figure 5. As stated above, the
strai ght surface nount tail portions of both rows are in a single in-line
copl anar array. Dies 70land 7A amethiodngaxfed fabriratingctaonreceptacle

el ongati on ofcanﬂe&esfpt(aﬁbefsena%t Qn a@p,zma hesgbme1 § r@nei»eiﬁdtha

form curved cont act Eortlons surface npunt tail Eortlons iiﬁ

terminal s ar ereFRRER ﬁ@oEQPFeFGPFed-S\Mmq HeoY QMR iRg Fenera
portions 56 a&R edgeos(izg)orof o elgeditosubstiatiessqs)d,) r\goxﬁpﬂgémgomerray

10 of C0”§€g53p8§§ on surface 22 of the circuit substrate.
providing a receptacle connector housing (50)
with a top surface (74) and plurality of terminal-receiving
passages (52) extending parallel thereto, said terminal-
10 receiving passages being configured in a dual row array,
wherein the circuit substrate is adapted to be located a
given vertical distance from the top surface of the
housing; '
inserting a plurality of receptacle terminals
15 (18) into both rows of passages, said receptacle terminals
having surface mount tail portions (54) projecting in a
generally straight planar array outside the passages;
determining the given vertical distance between
the circuit substrate and the top surface of the housing;
20 and
finally forming both rows of surface mount tail
portions to correspond to said given distance such that the
surface mount tail portions engage a corresponding contact
pad array (20) on the édge of the circuit substrate when
25 the receptacle connector is mounted generally thereat.
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Before the surface nmount tail -portions of the termnals are fornmed into
curved contact portions 56, a determination is nmade of the given |ocation
where the circuit substrate and, thereby, the array of contact pads 15
“thereon nust be relative to the 1C card, assenbly to accommodate the card
conponents or circuit elenents. As statﬁg above, circuit elenents 24 may
-extend different distances or heights off of the circuit substrate in one
or both directions. Therefore, the circuit substrate nust be 20

"of fset" fromthe top op_ botiré pidihdee &f Ehsﬂnc fa&ﬁeeaarrt&dl&r £inal
positioned within,the |C card assenbly to acco date ng mum h%l ght
%’@ bp ﬁp

of such el eEP¥Ring ﬁBﬁBoﬁBﬂ?ElsesDé wifagegs Kef?ﬁﬁéngf OR¥RE: S
used, differeplanatssupfacel noaht obailvpopbeionguined generally cdplanaent

Sppl 211005 curyea, BRESEY Berribih (RN e WD GG o B BRA°
for a given apprayaofobhei cércuibssubstrateati on, after insertion of the

receptacle termnals into the term nal receiving 30 passageways of the
housing to accommpdate a given offset distance. Figures 7A-7C clearly,

illustrate the differenB-"of Thet " mathad onefor alpdm r 2y WhEHRAAD ot 83kA¢ hi n

the I1C receptacle terminals in the upper and lower rows of the
terminal-receiving passages are substantially identical and
wherein said inserting step includes inserting the
10 receptacle terminals into the wupper row of terminal
receiving passages in a mirror image configuration with
respect to the receptacle terminals inserted in the lower

row of the terminal-receiving passages.

4. The method of claim 3 wherein the surface

15 mount tail portions of the receptacle terminals inserted in

the bottom row of the terminal-receiving passages include

an offset (66) to cause the surface mount tail portions of

the bottom row to be in-line with the surface mount tail
portions of the top row.

20 5. The method of claim 1 wherein the contact
pad array (20) on the edge of the circuit substrate is a
single row configuration.

6. The method of claim 2 wherein the final
forming step further includes simultaneously forming the
25 curved contact portions to project slightly below a
substrate-engaging surface (60) of the housing to preload
the contact portions and ensure coplanarity thereof.

* [ L L} S *




card assenbly which are to be accommodated by the nethod of -12- the
invention. More particularly, Figure 7A shows bottom surfaces 60 of wi ng
_portions 58 of connector housing 50 | ocated at a given distance froma top
surface 74 of the connector housing. Thi§ di stance represents one "offset"
5 position of the circuit syhb wthin the IC card assenbly. It can
-be noted that Figure 7A corresp r‘mg,squEhﬂAglgEEm es shown in Fi-gures 5, 6A
and 6B as well as the curvature of(xngﬁnggortlo s 56 shown in Figure 6B.
Figure 7B shoggsbghggn1surfaces 8 =%= ohs 58 at 10 what m ght

be called an igéggggﬁh A_o [LAPSE £ " [ anot. of B 't|on
-of the circui . ECEETACLE COI

still anot her condltlonAwhethbd mmn(ﬂahnﬂdanxngfi)récewhgcbercpnnecﬁerare

| ted still h 1
ovated St 111 saf! B85l hoBfoxE OFR SpkBT Shpkbinione roCOBEELE
ci r cui tBsubst Fannegton; ist adapted for mr;q gRITeNa %@pé@i edge (9390

Figure 7A, itogan R@ircuit substrate (6). A housing (50) is provided
with an upper surface (74) and a plurality of terminal-
receiving passages (52) in a dual row configuration extend

parallel to the upper surface. The circuit substrate is

10 adapted to be located a given vertical distance from the
upper surface of the housing. A plurality of receptacle
terminals (18) are inserted into the passages with surface
mount tail portions (54) of the terminals projecting
outside the passages. The vertical distance between the

15 circuit substrate and the top of the housing is determined.
The tail portions of the two rows of terminals initially
project in a generally straight planar array from a rear
face of the housing. 1In a single final forming step, the
surface mount tail portions are formed into coplanar curved

20 contact portions (56) such that the contact portions of the
surface mount tail portions will engage a corresponding
single row contact pad array (20) on the edge of the
circuit substrate when the receptacle connector is mounted
generally thereon.

——————
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seen that the outside radius of contact portions 56 of 20 surface nount
tail portions 54 of termnals 18 is |less drastic or nore shallow relative
ntb the straight portion of the tail portion than the contact portions 56 in
Figures 7B or 7C, because the "offset"” of the circuit substrate within the
1 C card assenbly, i.e. the location of the substrate 25 fromthe top of
-the housing is less in Figure 7A than i éﬁ or 7C. The location of contact
portions 56 in Figure 7B can be consi deY'é&®’an i nternedi ate of fset position
of the circuit substrate. The contact portions 56 in Figure 7C extend the
greatest distance bel ow the straight porti ons-6 0 t he surface nount
tail portions to accomobdate an of fset position of ™Ne circuit substrate
relative to the top of the housing whigh“is greater thag_that of Figures 7A
and 7B. -13- Lastly, in all of the“depictions of Figuregs 7A- 7C, it can
be seen that contact portions 56 afe formed to project slight bel ow
bott om surfaces 60 of w ng pog#fons 58 in 3%he illustrated u ressed
condition of the

|




5 term nal s. The term nals may be stanped and formed of sheet netal
material which will instill a'resiliency in the surface nount tail portions
cand result in preloading the contact portions so that they are displ aced
~slightly when engaged with surface 22 of circuit substrate 16. This will 10
Create a positive normal force of the contact portions on the contact pads
-of ‘the circuit substrate and ensure thep.ghl of the contact portions
contact surface 22 of the circuit substrtate upon soldering the receptacle

connector to the substrate. 15 In summation, th&@invention
contenpl ates a nethod of fabricating receptacle connect Fbr seinlIC
card assenbly 10 wherein the receptacle is nmounted 48Gd =

circuit substrate 16, and wherein the circuit subs
the card assenbly a given 20 di stance rel ativg
t he receptacl e housing. Housing 50 of the recept of
provided with a plurality of term nal-receiving
configuration. A plurality of receptacle ter
the two rows of passages 25 wi th surface
termnals projecting fromthe housing in a s
given location of the circuit substrate wt

( ah=ht qgoe 28 of
‘%Kigﬁﬁ'atea Wit hin




card assenbly is determ ned as described above in relation to Figures
7A-7B. The straight in-line surface -nount tail 30 ‘partions of the
terminals are then finally formed into curved contact portions 56 to
~accommodat e the given offset of the circuit substrate within the IC card
assenbly, such that the contact portions will engage a correspondi ng single
‘row array of contact s on the circuit sgjszirate - 14- Qen t he
receptacl e connectmw&-&d—geﬁeﬁ.;!. y (_ )he_ edg —Hh@circuit
substrate. It wlIFBE ju l,%r;stood t hat{tihe i nventi on | y

o]

#nbodi ed in
ot her specific fQ depatjhhlifrom the 5

. .5 01T central
characteristics ftfhereof. F She xanpl es a == NS, therefore,

are to be congydgred in all pects ami | | ustrativel [ restrictive,
and the inventNoi] is not to et} ed to the detaill$ he&bin.
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-15- CLAIMS 1. A nethod of fabricating .a receptacle connector (12)
for-usein an I C card assenbly wherein the receptacle connector is adapted
for nounting generally at an edge (28) of a circuit substrate (16),
conprising the steps of: providing a receptacle connector housing (50) with
a top surface (74) and plurality of term nal-receiving passages (52)
extendi ng parallel thereto, said term nal {418 recei ving passages being
configured in a dual réay array, wherein the circuit qustrate is adapted to
be | ocated a given v cal disiggce from top ace o 2 housi ng;

I nserting a plurgh ¥y of rec tacle term 0 bot h.|g@s of
passages, said r ' _ ' ons (54)
projecting in a pe = ay {silde the passages;
determ ning the pivien v [ $tance b en/the dircuit substrate and
the top surface pLiop Y & i
surface nount ta > i d_g]verl di stancje syjch{t hat
t he 66 4 60
I ! 62 ) 62
18
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surface nount tail portions engage a correspondi ng contact pad array (20)
on,the-edge of the circuit substrate when 25 t he receptacl e connector
iLs nounted generally thereat. 11111111 111111 111111111111111 2. The
met hod of claim1 wherein said final form ng step conprises simultaneously
form ng both rows of planar surface nmount tail portions into generally

copl anar curved contact portions (56) fof5eBdagi ng the contact pad 5

array of the cirq@it substrate. 3. The nethod of <claim 1 wherein
said receptacle termnals in the-Mpper 80| ower  [@Ws (g4t he 58 12
term nal -recel\Vi ' | | Igr”Sai d
inserting steplji ncludes insertifig«#fhe 10 ST ermnaljs into
the upper ro of ==t ey rgéeivi ng passag i a mrror inage
configuration Wjth|respect tp tHe¢ rijecept ag : i Nsg? L el 60
| ower row of i nat=Tepet Wiy pabageg~— |Th A - —
wherein the sufffiacqd 15 no aifl pc'Hti s of tlhe {jegeptac|e flermnals

inserted in thgibott omrowof the tlerm falfr qg Viing |pa Ges| i ng] ude
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an offset (66) to cause the surface nDunt tail portions—ef—the UULTSHE \
1

to be in-line with the surface nount .tail portions of tﬁﬁﬁiﬁ“ﬂ?ﬁh&

5.

claim?2 wherein the fina

The nethod of claim1 wherein the contact pad arra
the circuit substrate is a single row configuration. 6. ‘@g
formng step further includes s aneously

~

) on t he edde

£hagoef

formng the curved contact portions to project slight bel-ow
substrat e- engagi ng surface (60) of the housing to prelopd the contact

portions and ensure coplanarity thereof. 11111111111111%%%

A

of

METHOD OF FABRICATING A RECEPTACLE

CONNECTOR FOR AN IC CARD

A method for fabricating a receptacle
connector (12) for use in an IC card assembly wherein
the receptacle connector is mounted generally at an
edge (23) of a circuit substrate (6). A housing (50)
is provided with an upper surface (74) and a plurality
of terminal-receiving passages (52) extend parallél to
the upper surface. A plurality of receptacle
terminals (18) are inserted into the passages. The
vertical distance between the circuit substfate and
the top of the housing is determined. In a single
final forming step, the surface mount tail portions
are formed into curved contact portions (56) such that
the contact portions of the surface mount tail
portions will .engage a corresponding single row
contact pad array (20) 6n the edge of the circuit
substrate when the receptacle connector is mounted

thereon.
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