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with respect to said front beam lower portion such that upon insertion of
the chip carrier into the This invention relates to a device for connect-
housing the front beam retention portion resiliently ing a leaded
integrated chip carrier package having  engages a corresponding conductive
pad, said conductive pads thereon to a circuit board having    5   contact
further having a second coplanar U-shape conductive strips and, more
particularly, to a con-  which is parallel to and adjacent the base of the
tact for  use with chip carrier packages e.g. as   first U-shape, wherein
the base of the first U-shape known from FR-A-2365 8gg.
forms one arm of the second U-shape and the With the frequency of chip
carrier utilization  second arm of the second U-shape defines an being on
the rise in conjunction with ever-decreas-  10  interconnecting area for
electrically communicating ing prices, the use of socket housings to
receive  with the conductive strip. the chip carriers has and will continue
to take on     In order that the present invention may be the same usage
and pricing characteristics. How-   more readily understood. reference will
now be ever, this results in an increasing demand for less  made to the
accompanying drawings, in which:- costly material as well as minimizing the
amount of  15  Figure 1 is an exploded isometric view of a chip material.
Further, contact and housing configura-     carrier, a socket housing and a
circuit board with tions are varied so as to maximize contact mating
the socket housing embodying the invention; forces and contribute to ease
of manufacturing.       Figure 2 is a cross-sectional view of the assem-
Such types of devices may be found, for example,      bled structure of
Figure 1 with the chip carrier in US-A-4,089,575; US-A- 3,910,664 and US-A-
20     about to be inserted into the socket housing; 3,753,211.
Figure 3 Is a cross-sectional view similar to that However, a continuing
problem with contact        of Figure 2 with the chip carrier inserted into
the arrangements for chip carrier sockets is that, due    socket housing;
to inherently small contact size, handling and there-  Figure 4 is an
isometric view of the assembled fore insertion into  the housings is quite
problem-   25  structure shown in Figure 1; atic, requiring a reasonably
high degree of preci-    Figure 5 is an isometric view of the underside of
sion and is generally time-consuming. This is ag-     the housing with the
contacts about to be in- gravated by the fact that during contact insertion
serted therein; should any contacts become slightly bent or mis-
Figure 6 is a view similar to that of Figure 5 aligned, contact mating
forces may fall below gen-   30  showing the contacts about to be separated
erally acceptable limits. It is generally for this rea-  from their carrier
strip; and son, as well as the presence of marginal contact      Figure 7
is a view similar to that of Figure 6 mating forces inherent in small
contacts, that gold   showing more detail of the feed and cutting plating
is utilized.                                  mechanism utilized for the
insertion of the con- Accordingly, it is desirable to have a device  35
tacts into the housing. which does not require the handling of small in-
Referring to Figure 1 of the drawings, a contact dividual parts during
insertion into a housing. It is  chip carrier socket housing is shown
generally at also desirable to have a device which has a contact  10 with a
chip carrier 12 shown above the housing arrangement which facilitates rapid
insertion into its  10 which, preferably, is a molded plastic part. The
associated housing. Further, it would be advanta-  40  chip carrier 12 has
conductive pads or leads 14 geous to have a contact which exhibits
sufficiently  thereon and, preferably, the chip carrier 12 is a high
contact mating forces so that gold is not     post molded chip carrier
although other types of necessary to achieve optimum electrical character-
chip carriers can and may be used. istics.
The housing 10 has contact spacing barriers The present invention consists
in a device for  45  16 disposed in the interior which are utilized to
connecting a leaded integrated chip carrier pack-   separate chip carrier
contacts shown generally at age having conductive  pads thereon to a
circuit     18. The housing 10 has front beam apertures 20 board having
conductive strips; the device compris-  disposed adjacent the spacing
barriers 16 and con- ing a chip carrier socket housing and a contact
tact lower arm barriers 22 disposed on the under- disposed in the housing
for providing electrical  50  side of the housing 10 which, similar to the
spacing communication between the conductive pads and      barriers 1 6,
provide electrical and physical isolation the conductive strips through the
contact, char-   between adjacent contacts 18. The housing 10 is to
acterized in that the contact has a first U-shape  be disposed on a circuit
board shown generally at comprised of a rear beam and a front beam, said
24 with the circuit board having conductive strips rear beam being adjacent
the outside wall of the  55  26 thereon and plated holes 28 disposed
therein. It housing and said front beam having a front beam    is to be
understood that, although in the preferred retention portion and a front
beam lower portion,  embodiment of the present invention the circuit
wherein said front beam retention portion is askew  board 24 is a printed
circuit board having plated 2 
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types of circuit boards such as  on contacting surfaces. Readily seen is
how the silk-screened can and may be utilized, while plated  conductive pad
retention portion 15 engages and through holes need not be utilized at all.
slightly pushes up against the front beam retention Referring now to Figure
2, a cross-sectional     portion thereby maintaining the chip carrier 12
view of the present invention may be seen. The   5   fixedly in the housing
10. Also, upon insertion of chip carrier 12 as mentioned has conductive
pads   the carrier 12 into the housing 10 the entire contact 14 thereon
which are arcuately bent from the side  front beam 32 is caused to move,
pivoting about of the chip carrier to the underside thereby forming  the
front beam elbow portion 38 while the contact a conductive pad retention
portion 15 at the point  rear beam 30 is deformed slightly such that the
where the conductive pad 14 exits the chip carrier  10  rear beam flexing
portion 31 moves and more fully 12. The contact housing 10 is comprised of
a       impinges upon the inner surface of the housing housing exterior
wall 44 and a housing intermediate  exterior wall 44 which in an
exaggerated fashion is wall 46 with a chip carrier stop 50 disposed on the
shown almost completely straightened out. This housing inner floor 52. The
chip carrier contact   thereby helps to create and maintain extremely
includes a generally tuning fork type of arrange-  15  high forces of a
contact mating nature between the ment or first U-shape having a contact
rear arm 30  conductive pads and the contact 18. Therefore, In which has a
rear beam flexing portion 31 and a     the preferred embodiment of the
present invention, contact front beam 32 having a front beam upper    the
contacts 18 and the carrier strip associated with portion 33, a front beam
retention portion 34, and a  them (not shown) are stamped from beryllium
cop- front beam lower portion 36. A front beam pivot  20  per. In this
manner, electrical current may -flow elbow 38 provides pivoting motion for
the entire   through the conductive pad retention portion 15 contact front
beam 32. A contact pivot arm 40 is   into the front beam retention portion
34 and there- disposed at the bottom of the tuning fork arrange-  after
through the front beam lower portion 36 into ment for providing isolation
between the tuning fork  the lower portions of the contact to the
conductive portion and the bottom portion of the contact in  25  strips 26.
This therefore creates an extremely short order not to transfer a load to
the circuit board  path so as to minimize any possible capacitive, solder
which is particularly important when the    inductive or resistive effects
in the contact's usage. present device Is surface mounted and is adjacent
Referring now to Figure 4, there is shown an an interconnection area shown
generally at 41      assembled and fully mated contact and housing which is
utilized for interconnecting the contact 18   30  with the chip carrier.
Here it can be seen that the to the conductive strip 26. The pivot arm 40
forms  chip carrier 12 does not have any type of hold- the base of a second
U-shape of the chip carrier   down bracket which might be used to maintain
the contact, one arm of which is formed by the base of  chip carrier 12 in
the housing 10. Also, the assem- the tuning fork arrangement or first
U-shape and   bled and mated chip carrier and socket 56 does the second arm
of which is formed by the intercon-  35  provide access at the top of the
housing at the nection area 41. The contact 18 in one arrange-    contact
spacing barriers for a test probe to perform ment (as shown more fully in
Figures 5, 6 and 7)   various testing functions while the chip carrier 12
is has a contact locating pin 42 which mates with the  in a mated condition
while individual contacts may locating pin aperture 48 disposed in the
housing   be replaced without disassembly of all the con- 10. A contact pin
54 Is opposite the contact locat-  40  tacts. ing pin 42 and is used for
mating with a plated        Referring now to Figure 5, there Is shown the
through hole disposed in the circuit board 24. As  underside of the chip
carrier just prior to contact mentioned, since plated through holes may be
insertion. Here it is readily obvious that two types eliminated, the
interconnection area shown gen-    of carrier strips are utilized for
insertion of the erally at 41 may be cut at a surface mount point in  45
contacts of the present invention. A flat contact the area of 55 which may
but does not have to      carrier strip 60 is placed in alternating
sequence necessitate the removal of contact locating pins   with the bent
or offset contact carrier strip 62. It such as 42 and contact pins such as
54. In this    has been found that the use of these two types of manner,
surface mounting to the circuit board 24   carrier strips allows a
staggering effect between directly to the conductive strips 26 may be
utilized.   50  adjacent contact pins 54 thereby allowing the pitch
Referring now to Figure 3, there is shown a     or center-to-center spacing
to be constructed for cross-sectional view of the present invention mated
high density situations. More precisely, the inter- with a chip carrier.
Here it can be readily seen that,  connection area 41 is bent on the bent
contact upon insertion of the chip carrier 12 into the hous-  carrier strip
62 while the interconnection area 41 is ing 10 the conductive pad 14 is in
a wiping motion   66  not bent on the flat contact carrier strip 60.
Further, mated with the front beam retention portion 34     opposite the
contact pin 54 Is a contact locating pin 



contained on the contact 18. This thereby removes  42 contained only on the
bent contact carrier strip any oxides or foreign matter which may be
present  62. The contact locating pin, as mentioned earlier, 3    5
EP 0155 080 B1                      6 is placed into the locating pin
aperture 48 disposed  der of the contacts being inserted. In this manner.
and shown on the underside of the housing 10. It    two sets of contacts on
opposing sides of the has been found that the locating pin and aperture
housing are being inserted at all times in a continu- 42, 48 help ensure
proper contact pin 54 alignment   ous manner. since the interconnection
area 41 for the bent con-   5  Referring now to Figure 7, there is shown in
tact carrier strip 62 is longer than the interconnec-  greater detail the
insertion of contacts into the tion area 41 contained on the flat contact
carrier   housing as well as severing of contacts from the strip 60. The
contacts 18, however, are of the same  carrier strip proper. Shown is the
feeder-cutter configuration regardless of the carrier strip with   which is
comprised of a mandrel 70 having a which they are utilized. The carrier
strips 60, 62   10  center shaft portion 68 with a feeder 72 and a have an
indexing notch 58 regularly spaced along     punch  or  cutter  74
circuitously  disposed the edge which facilitates manufacture as well as
therearound. The feeder 72 engages the indexing insertion into the housing
as will be described      notch 58 contained on the carrier strip and
through below with the contact 18 proper being attached to  rotation of the
feeder cutter 66 a contact 18 is the carrier strips proper by arms 61. To
facilitate  15  inserted  into the appropriate slot. Thereafter, insertion
of the contacts 18 into the housing 12, the  through continued rotation of
the feedericutter 66, contacts 18 are inserted into the housing from the
the punch or cutter 74 is presented to the carrier underside thereof. A
feeder/cutter shown generally   strip and, due to the cam-like
configuration of the at 66 is utilized to partially insert the contacts
into  punch or cutter, begins to and finally cuts through the housing 12.
In the preferred embodiment of the   20  the carrier strip. Therefore,
during each cycle of present invention, this is accomplished through the
the punch or cutter 74, the lower arm of the two use of two feeder/cutters
with one inserting a flat  arms 61 adjacent the indexing notch 58 is
severed contact carrier strip 60 on the one side of the      with the
carrier strip also being cut and the upper housing and another inserting a
bent contact carrier  arm of the two arms 61 associated with in adjacent
strip 62 on the opposing of the housing 12. It is to  25  contact 18 also
being severed. In this manner by be understood, however, that less than or
more       adjustment of the  rotational speed  of the than this number of
feeder/cutters may be utilized.  feeder/cutter 66 in conjunction with the
indexing Referring now to Figure 6, there is shown the    done to the
housing 10, contacts 18 are inserted in next step for insertion of the
contacts 18 into the  a continuous manner but at no time is a contact 18
housing 12. After partial insertion of the contact 18   30  handled as an
individual piece until after inserted into the housing 12, the
feeder/cutter 66 through    into the housing 10. Upon insertion of all
contacts rotational movement translates the carrier strips 60,  into the
housing 10 the contacts 18 are given one 62  towards the  housing.
Simultaneously  the        last push so as to be fully seated into the
housing feeder/cutter 66 removes a portion of the carrier    10 through the
use of an anvil-like operation (not strip proper thereby leaving a
discarded carrier  35  shown) but which is readily known and available to
strip piece such as shown at 64. Therefore, the      one skilled in the
art. contact 18 located close to the housing is almost       It is to be
remembered that many variations of completely seated into the housing 12
while the      the present invention may be utilized. Such vari- adjacent
portion of the carrier strip proper is uti-  ations may include other types
of contact materials lized to urge the contact 18 into the housing before
40  such as steel and other types of plated metal such itself being cut,
with the process then being re-    as nickel. Further, the inner or outer
beams con- peated. After insertion of the contact 18 into the   tained on
the contact may be of a slightly different appropriate slot, the housing is
then indexed so     configuration so as to accommodate variations of that,
by the time one side of the housing has been   conductive pads from chip
carrier to chip carrier inserted in this manner, either a flat or bent
contact  45  and/or may accommodate different types of hous- carrier strip
60, 62 is deposited in every other slot  ings which may utilize different
spacing barriers or in the housing. At this point the housing in the
means. Also, the housing may be shaped in a preferred embodiment of the
present invention is    rectangular configuration. rotated 90 degrees so
that the adjacent sides are       Therefore, in addition to the
above-enumerated similarly inserted with contacts. After the adjacent  so
advantages, the disclosed invention produces a sides are similarly
inserted, the housing 12 is then  contact arrangement for chip carriers as
well as a rotated once again such that contacts to be in-      method for
inserting them which is relatively in- serted are presented to one side
already having      expensive to utilize as well as manufacture and 



either flat or bent contact carrier strips 60, 62    which eliminates the
need for high precision asso- deposited with a bent or flat contact carrier
strip  55   ciated with the handling and insertion of individual 62, 60
respectively now ready for insertion into     contacts. Further, the
contacts allow for the elimi- alternating empty slots. Once this side is
done, the  nation of gold on contact mating surfaces as well housing is
then rotated once more with the remain-   as the elimination of hold-down
brackets or covers. 4    7                 EP 0 155 080 B1
8        ! Claims                                                 contact
(18) dIspose dans le socle pour 6tablir une liaison 6lectrique entre les
plots conduc- 1. A device for connecting a leaded integrated        teurs
et les pistes conductrices par l'interm6- chip carrier package (12) having
conductive        diaire du contact, caract6risd en ce que le pads (14)
thereon to a circuit board (24) having   5  contact (18) comprend un
premier U constitu6 conductive strips (26); the device comprising a
d'une branche arribre (30) et d'une branche chip carrier socket housing
(10) and a contact     avant (32), la branche arribre 6tant adjacente i
(18) disposed in the housing for providing elec-   la parol exterieure (44)
du socle et la branche trical communication between the conductive
avant comportant une partle de retenue de pads and the conductive strips
through the   10    branche avant (34) et une partie inf6rieure de contact,
characterized in that the contact (18)    branche avant (36), oO la partie
de retenue de has a first U-shape comprised of a rear beam       branche
avant est oblique par rapport a la (30) and a front beam (32), said rear
beam         partie inf~rieure de branche avant, de sorte being adjacent
the outside wall (44) of the        que, lors de I'introduction du support
de puce housing and said front beam having a front  15     dans Il soda, la
partie de retenue de branche beam retention portion (34) and a front beam
avant attaque 61astiquement un plot conduc- lower portion (36), wherein
said front beam        tour correspondant, le contact comportant, en
retention portion is askew with respect to said    outre, un second U
coplanaire qui est parallele front beam lower portion such that upon inser-
a la base du premier U et adjacent i celle-cl, tion of the chip carrier
into the housing the   20  la base du premier U formant un bras du front
beam retention portion resiliently engages   second U et le second bras du
second U a corresponding conductive pad, said contact       d6finissant une
zone d'interconnexion (41) des- further having a second coplanar U-shape
tinge & Stre relide 6lectriquement a la piste which is parallel to and
adjacent the base of      conductrice. the first U-shape, wherein the base
of the first  25 U-shape, forms one arm  of the second U-        2.
Dispositif suivant la revendication 1, caractdri- shape, and the second arm
of the second U-         se en ce que la zone d'interconnexion (41) est
shape defines an interconnecting area (41) for     perpendiculaire a la
branche avant (32) et a la electrically communicating with the conductive
branche arribre (30) et est dans le mdme plan strip.
30      que celle-cl, un bras de pivotement (40) for- mant la base du
second U relie la branche 2. A device according to claim 1, characterised
in     arribre et la zone d'interconnexion et la liaison that the
interconnection area (41) is perpen-      6lectrique est 6tablie par
lMlntermediafre de la dicular to and in the same plane as the front
branche avant, du bras de pivotement et de la beam (32) and the rear beam
(30)  a pivot arm   35  zone d'interconnexion. (40) forming the base of
said second U-shape interconnects the rear beam and the intercon-   3.
Dispositif sulvant la revendication I ou 2, ca- nection area, and
electrical communication is      racteris4 en ce que la zone
d'interconnexion established through the front beam, the pivot      est
brasee a la piste conductrice. arm and the interconnection area.
40 4. Dispositif suivant la revendication 1, 2 ou 3, 3. A device according
to claim 1 or 2, charac-         caracteris6 en ce qu'une broche de contact
terised in that the interconnection area is sol-   (54) est attachee a la
zone d'interconnexion dered to said conductive strip.
pour engager un trou (28) prevu dans la pia- 45      quette a circuit. 4. A
device according to claim 1, 2 or 3, charac- tensed in that a contact pin
(54) is attached to  PatentansprUoche the interconnection area for engaging
a hole (28) disposed in the circuit board.             1. Vonrichtung zum
Verbinden sines mit Ieiffahi- so      gen Kontaktflachen (14) versehenen
Chiptr5- 



Revendications                                         gergehAuses (12) fOr
eanen integrierten Chip, der mit AnschlUssen versehen (leaded) ist mit 1.
Dispositif destine a connecter un bolter de         einer Lelterplatte
(24), die Leiterbahnen (26) support de puce Integre avec conducteurs (12)
aufweist; wobel die Vorrichtung eln ChiptrAger- portant des plots
conducteurs (14), a une pla-  56  Sockelgehause (10) und einen in dem
GehAu- quette a circuit (24) comportant des pistes        se angebrachten
Kontakt (18) zum Erzeugen conductrices (26), ce dispositif comprenant un
einer elektrlschen Verbindung zwischen den soda femelle (10) pour support
de puce et un       Kontaktfilchen und den Leiterbahnan Ober den    9
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Ill1I Kontakt umfalt, dadurch gekennzeichnet. dal der Kontakt (18) eine
erste U-Form mit einem Hinterschenkel (30) und olnem Vorderschenkel (32)
aufweist, wobel der Hiriterschenkel der Aulenwand (44)   5 des Gehauses
bonachbart ist und der Vorder- schenkel einen
Vorderschenkel-Zurickhalteteil (34) sowie einen unteren Vorderschenkelteil
(36) aulweist, wobei dabei der Vorderschenkel- Zurtckhalteteil gegen~ber
dem  unteren Vor-  tO derschenkelteil geneigt ist. so dalB beim Ein- setzen
des Chiptrigers in das GehAuse der Vorderschenkel-ZurOckhalteteil federnd
an ei- nor entsprechenden Kontaktflache angreift, wo- bei der Kontakt
ferner eine zweite, in gleicher  15 Ebene liegende U-Form aufweist, die
parallel zu der Basis der ersten U-Form verlduft und dieser benachbart ist,
wobei die Basis der er- sten U-Form einen Schenkel der zweiten U- Yj
Form bildet und der zweito Schenkel der zwel-  20 ten U-Form  einen
Verbindungsbereich (41) zum elektrischen Verbinden mit der Leiterbahn
bildet. 2. Vorrichtung nach Anspruch 1, dadurch gekenn-   25 zeichnet, dalt
der Verbindungsbereich (41) senkrecht zu dem Vorderschenkel (32) verl'uft
und in derselbaen Ebene wie der Vorderschen- kel (32) und der
Hinterschenkel (30) Iiegt, wo- bei ein die Basis der zweiten U-Form
bildender  30 Schwenkarm (40) don Hinterschenkel und don Verbindungsbereich
miteinander verbindet, und daB die elektrische Verbindung durch den Vor-
derschenkel, den Schwenkarm und den Ver- bindungsbereich hergestellt ist.
35 3 Vorrichtung nach Anspruch 1 oder 2, dadurch gekennzelchnet, daP der
Verbindungsbereich K.>,   an die Leiterbahn angeldtet ist. 40 4.
Vorrichtung nach Anspruche 1, 2 odor 3, dadurch gekennzeichnet, daB ein
Kontaktstift (54) zum Eingreifen in ein in die Leiterplatte eingebrachtes
Loch (28) an den Verbindungs- bereich angebracht ist.                    45
50 55    


