SPEC

T .

| CATI ON

9804 [fe-1
CARD CONNECTOR ASSEMBLY

10

15

20

REPLACED SHEETS
& Description : *Paged ..l.... o pageg 4) Patent

Claimys)

u D"anng(s) : . e Neanag,

Abstract

(P0S's

98-119B SG

. ‘l, :
Paged ..\.". to paged.)¥.;|  SPECIFICATION

CARD CONNECTOR ASSEMBLY

Field of the Invention

The present invention relates to an improved card connector assembly for
making an electrical connection between memory devices in the form of cards, such
as communication cards, memory cards or hard disk drive (HDD) packages and a

printed circuit board.

Background of the Invention

‘Card connector assemblies have been widely used in personal computers, lap-
top computers, notebook type computers and the like. A card connector assembly
typically comprises a shell assembly for accommodating memory devices in the form
of a card, and a pin connector assembly. The shell assembiy is often a double-deck
structure to accommodate two cards, comprising upper and lower shell compartnients
to enclose at least a portion of each of the cards, and each shell compartment may be
equipped with an ejection mechanism. The connection pins of the pin connector
assembly are adapted to be received in receptacles of the memory devices inserted in
the shell compartments (see, e.g., Patént Application Laid-Open Nos. 6-332573 and 7-
302645).

There are a variety of ways in which a card connector assembly has been
mounted in a computer. One such way is where a relay connector is fixed on a printed
circuit board of the computer and a card connector is also fixed on the circuit board
and the card connector is connected to the relay connector by a flat flexible cable.
Another way is where a relay substrate is integrally connected to a pin connector
assembly of a card connector and a relay connector is fixed on a printed circuit board
of a computer. The card connector is connected to the relay connector through the

relay substrate. Still another way is where a pin connector assembly is configured on

Thls Sheet Has Been Rep! laced




Field of the Invention The present invention relates to an inproved
card connector assenbly for naking an el ectrical connection between nenory
devices in the formof cards, such as comuni cation cards, nmenory cards or
hard di sk drive (HDD) packages and a printed circuit board Backgr ound of
t he I nvention Card connector assenblies have been widely usedatemt
personal conputers, |ap- top conputers, notebook type conputers 98#Ad9IBIBG
| i ke. A card connector assenbly typically conprises a shell assenbly for
accommodat i ng awsanengd thereofitosnate wither relayreonnector which is mounted on a printed circuit

board of the computer, and then the card connector is connected to the relay connector
by mating the pin connector assembly to the relay connector. Also, arelay plate may
be integrally connected to a pin connector assembly of a card connector, and one part
5 of a relay connector may be fixed to the relay plate. The mating part of the relay
connector is then fixed to a printed circuit board of the computer, and the card
connector is then mounted in the computer by mating the two parts of the relay
connector. _
Use of a relay cqnnéctor improves the efficiency and workability of equipping
10 a computer with a card connector assembly, but extra parts such as relay connectors,
flat flexible cables, relay plates and the like contribute to higher assembly and

component costs of the card connector assembly.

Summa_ty. of the Invention
15 _ One object of the present invention is to provide such a card connector

assembly that requires the least amount of components and assembly steps in
mounting it on the printed circuit board of a computer.
To obtain these objects, a card connector assembly is improved according to

the present invention in that it comprises: a shell assembly for accommodating one or

20 more memory devices in the form of a card, comprising an upper and lower shell that
together encloses at least a portion of each memory device; and a pin connector
asserhbly including a single, unitarily molded insulating housing and upper and lower
rows of terminals mounted therein, wherein each terminal includes a connection pin -
adapted to be received in a memory device inserted in the associated shell and a

25 solder tail adapted to be soldered directly to the printed circuit board. The solder tails
of the terminals in the upper rows extend generall}; below and parallel to the
connection pins of the upper rows and.are adapted to contact the surface of the printed
circuit board in a single coplanar linear array proximate the rear of the insulating
housing. The solder tails of the terminals in the lower rows of terminals extend

30 generally below and parallel to the connection pins of the lower rows and are adapted

2
. This Sheet Has Been Re{"

AN R




of a card, and a pin connector assenbly. The shell assenbly is often a
doubl e-deck structure to accomobdate two cards, conprising upper and | ower
shel | conpartnments to enclose at |east. a portion of each of the cards, and
each shell conpartnment nay be equi pped with an ejection nechanism The
connection pins of the pin connector assenbly are adapted to be rec&ateatl in
receptacl es of the nenory devices inserted in the shell conpart 88119BS€ee,
e.g., Patent Application Laid-Open Nos. 6-332573 and 7- 302645).

There are a vdao ceatgctdhe swfase ofithelprintedacircait boardrin acingte cxplanabliyean an-?joee 3
mounted in a conputer e such way is where a relay connector is fixed on
a printed cir cP&‘ir’T’B“BE?aFPB %Ft ?tﬁge mshisting housing. All Qﬁﬂleé@m%@ﬂlélafq adapted #o b¢ x ed

t he ci N aTat | : the rel ay
connect or by SUfEoRIf el if tle SRAREGHEN it 2 HIRCKIRTe pl 0 TN, aie
is integrally connéfifestiell assamplynis adapred tiotie a3seantled 16 said pin@ansbctsranRaitly and

a relay connector is fixed on a printed circuit board
5 the pin connector is thus soldered to the printed circuit board.

The pin connector assembly includes a detachable tail aligning device applied
to the insulating housing to maintain the position of the solder tails of the lower rows
terminals.

The insulating housing includes two side arms extending forward on opposite

10 sides thereof. The side arms are used as g'uide means to assemble the shell assembly

| to the pin connector assembly. Each side arm includes upper and lower longitudinal
guide slots to guide upper and lower engagement nails integrally connected to the |
upper and lower shell compartments. The upper and lower longitudinal guide slots
include engagement projections formed therein to prevent the engagement nails from

15 being pulled out of the longitudinal guide slots. The interengagement between the
slots and the engagement nails ensures a secure assembly of the shell and pin
connector assemblies. Furthermore, the single solder tail arrays and simultaneous
soldering of all of the solder tails makes fixing the pin connector assembly to the
printed circuit board relatively simple and quick.

20 The insulating housing further includes upper and lower receiving slots in each
side arm extending rearwardly from the front of the insulating housing. Each of the
upper and lower shell compartments includes an engagement piece integrally formed
at each end of the compartment, thereby permitting the assembly of the shell assembly
to the pin connector assembly by insertihg the engagement pieces of the upper and

25 lower shells into the upper and lower receiving slots of the insulating housing.

Other objects and advantages of the present invention will be understood from
the following description of a card connector according to the present invention,

which is shown in the accompanying drawings.

30

This Sheet Has Been Rerlaced

AR




of a conputer. The card connector is connected to the relay connector

through the relay substrate. Still another way is where a pin connector

assenbly is configured on

REPLACEMENT SHEET

2 1 JAN 1999 , Patent
_ 98-119B SG

Brief Description of the Drawings
The features of this invention which are believed to be novel are set forth with

particularity in the appended claims. The invention, together with its objects and the
advantages théreof, may be best understood by reference to the following description
5 taken in conjunction with the accompanying drawings, in which like reference
numerals identify like elements in the figures and in which:
Fig. 1 is a perspective view of a card connector assembly according to the
present invention;
Fig. 2 is a plan view of the shell assembly of the card connector assembly;
10 Fig. 3 is a plan view of the pin connector assembly of the card connector
assembly;
Fig. 4 is a front view of the pin connector assembly;
Fig. 5 is a rear view of the pin connector assembly;
Fig. 6 is a bottom view of the pin connector assembly;
15 Fig. 7 is a side view of the pin connector assembly;
Fig. 8 is a longitudinal section of the pin-terminal assembly;
Fig. 9 is a sectional side view of the pin connector assembly taken along line
A-A in Figure 4; and
Fig. 10 shows plan and sectional views of the card assembly with the pin

20 connector assembly and shell assembly assembled together.
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2 arear end thereof to mate with a relay connector which is nmounted on a
printed circuit board of the conputer, and then the card connector is
connected to the relay connector by mating the pin connector assenbly to
the relay connector. Also, a relay plate nay be integrally connected to a
pin connector assenbly of a card connector, and one part of a r el ay Patent
connector nmay be fixed to the relay plate. The mating part of tB8-119B&G
connector is then fixed to a printed circuit board of the conputer, and the
card connect orDetgiled/Tds o Bmiboditienby mating the two parts of
the relay connector of a relay connector inproves the

effi ciency and wor I&PS?‘T‘PBP HF déﬁ‘ﬁl"ﬁﬁ)l% fustdo Figwre |, afard cennegion assemblyct or
assenbly, but GxidnleRftgSmSMER d¥idetb Pprittia e h2bSard according to the present

invention comprises a shell assembly 2 for accommodating memory devices in the

5 form of memory or PC cards, and a pin connector assembly 3 including a pin
connector housing 18 and terminals 19a and 19b mounted therein. The terminals of
the pin connector assembly are adapted to be received in receptacles of each memory
device inserted in the shell assembly. Pin connector assembly 3 is adapted to be fixed
to a printed circuit board and shell assembly 2 is adapted to be fixed to pin connector

10 assembly 3 as described in more detail below.

As seen in Figures 1 and 2, shell assembly 2 comprises upper and lower shells
4a and 4b combiﬁed in a double-deck configuration to accommodate two memory
card or a single HDD package, for example. Each shell is rectangularly-shaped to
define a card-containing space which accommodates and encloses at least a portion of

15 a memory device inserted in the shell . The shell compartments 4a and 4b are open on
the front side (the top side in Fig. 2) to define a card-insertion inlet 6.

Each shell can include a card-ejection mechanism 7 composed of an ejection
rod 8 and an ejection lever 9. Ejection rod 8 is slidably movable along one
longitudinal side of the compartment and ejection lever 9 is pivotably attached at the

20 rear side of the compartment. The rear distal end of ejection rod 8 is connected to one
end of ejection lever 9. When the ejection rod is moved rearwardly by pushing an
actuator button 11, the ejection lever pivots, as indicated by arrow 10, and contacts the
card with an ejection end 12 of lever 9, thereby ejecting the card out of card-insertion
inlet 6. The shell assembly is fabricated substantlally entirely of stamped and formed

25 conductive sheet metal material, however the actuator button may be fabricated of a
dielectric molded plastic material.

As shown most clearly in Figure 1, upper shell compartment 4a has catch
pieces 13 formed on opposite sides of the rear of the shell. Each catch piece 13 is
composed of a first horizontal section 13a, a vertical section 13b and a second

30 horizontal section 13c. Vertical section 13b is formed by bending a cut of an upper
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flat flexible cables, relay plates and the like contribute to higher
assenbly and conponent costs of the card connector assenbly. Summary of
the I nvention One object of the present invention is to provide such
a card connector assenbly that requires the |east amobunt of conponents and
assenbly steps in mounting it on the printed circuit board of a co BPB?.
To obtain these objects, a card connector assenbly is inproved 38dd9BiS&y to

the present invention in that it conprises: a shell assenbly for o
acconmodat i ng POFEonAT theshellps awight angle tocfirst horizontat sectiond 3z andthsh,secmub][| si n%
| east rtion, of eac

o0, uPper, 2nd o (e R P RS R S,

mol ded i nsul atskétibniBBS AD SeediA FIPASH 1A hddWBhtal extension 14 extends laterally
beyond one catch piece 13. The lateral horizontal extension 14 has a catch nail 15

5 extending downwardly from an end. Similarly, the rear side of lower shell

compartment 4b has a shape symmetrical to the rear side of upper shell compartment
4a, having catch pieces 13 formed at opposite sides théreof. A lateral horizontal
extension 14 extends laterally beyond one catch piece 13, having a catch nail 15
extending upwardly from its end, thus confronting catch nail 15 of upper shell

10 compartment 4a. Upper and lower shell compartments 4a and 4b are attached on their
longitudinal sides by leg pieces 16 and interengaging fasteners 17.

Referring now to Figures 3 through 9, pin connector assembly 3 comprises an
insulating housing 18 and a plurality of terminals 19 fixed therein. The insulating
housing is a single, unitarily molded dielectric housing that mounts upper and lower

15 rows of terminals 19a and 19b.  Each terminal 19a and 19b includes a connection pin
20a and 20b and a solder tail 21a and 21b, respectively. As shown most clearly in
Figure 8, each terminal of the upper rows of terminals has a connection pin 20a at one
end and a solder tail 21a at the other end, wherein the solder tail extends below
connection pin 20a, generally parallel to and away from connection pin 20a.

20 Likewise, each terminal of the lower rows of terminals has a connection pin 20b at
one end and a solder tail 21b at the other end, wherein the solder tail extends below
connection pin 20b, generally parallel to and toward connection pin 20b. The upper
and lower rows of terminals are arranged to correspond to the upper and lower shells
of the shell assembly, with both sets of connection pins 20a and 20b extending toward

25 the front of insulating housing 18, and solder tails 21a of the upper of terminals
extending toward the rear of insulating housing 18 and solder tails 21b of the second
group of terminals extending toward the front of insulating housing 18.

Solder tails 21a and 21b of all terminals 19a and 19b are coplanar with respect
to an underlying printed circuit board (not shown), and each solder tail 21a of the

30 upper rows of terminals extends in a single, coplanar linear array and each solder tail
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rows of termnals nounted therein, wherein each termnal includes a
connection pin adapted to be received in a menory device inserted in the
associ ated shell and a solder tail adapted to be soldered directly to the
printed circuit board. The solder tails of the termnals in the upper rows
extend generally bel ow and parallel to the connection pins of the ugatent
rows and are adapted to contact the surface of the printed circ@8411BB&G in

a single coplanar |linear array proxinmate the rear of the insulating
housi ng. The <3b@fthelgwerronys afterminalsiextends inp single, coplenarrlingsr ayfay; therabyal s

' ' f the | ower
extend gener ayg il?t?rigOMe %{x]rgul%%égdsl s%lde}'igg to? gll SP ere]%g dleng tnailg Itongonc')esptt)nd?ng
rows and are apte

conductors of the printed circuit board.
A tail aligning device 22 is be applied to insulating housing 18 to maintain the
5 position of solder tails 21b of the lower rows of terminals during soldering. The

alignment device 22 is a comb-like plate, and is slidably attached to insulating
housing 18 at opposite side arms 23 thereof so that it slides along the opposite side
arms which extend forwardly from housing body 18. Therefore the aligning device is
movable back and forth along side arms 23. After soldering solder tails 21 of

10 terminals 19 to the printed circuit board, alignment device 22 may be moved away
from the solder tails or removed altogether.

Opposite side arms 23 are used as guide means during the assembly of shell
assembly 2 to pin connector assembly 3. Specifically, each side arm 23 has upper and
lower longitudinal guide slots 24 (Figures 3 and 4) to guide upper and lower

15 engagement nails 15 of upper and lower shell compartments 4a and 4b into
engagement with pin connector assembly 3. Upper and lower longitudinal guide slots
24 have engagement projections 25 (Figure 7) formed therein to prevent the
engagement nails from being pulled out of longitudinal guide slots 24 once inserted.
When engagement nails 15 are inserted into guide slots 24, engagement nails 15 ride

20 over engagement ramps 25, and are therefore prevented from moving back toward the
front of the housing. The engagement nails are formed on one side of shell assembly
2 (Figure 1), and are retained by ramp projections 25 in upper and lower guide slots
24 of one side arm 23 of pin connector assembly 3. Guide slots 24 of the other side
arm 23 confronting the side of shell assembly 2 on which it has the ejection rod 8 are

25 not used in guiding engagement nails 15. However since the pin connector assembly
is equipped on both sides of the housing with the guide slots, the shell assembly may
be oriented and assembled onto the pin connector assembly with the ejection
mechanism on either side.

Looking to Figures 4 and 5, insulating housing 18 has upper and léwer "L"-

30 shaped receiving slots 26a and 26b extending rearwardly from the front of the housing

7
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3 'to contact the surface of the printed circuit board in a single coplanar
:linear array proximte the front of the insulating housing. Al of the
solder tails are adapted to be simultaneously soldered to the circuit board

in a single soldering step. - The shel | assenbly I s adapt ed to be
assenbl ed to said pin connector assenbly after the pin connector is Patents
'sol dered to the printed circuit board. The pin connect or9%EEEhBGyY

i ncl udes a detachable tail aligning device applied to the insulating
housi ng t o naifortre¢eiving eatplp piet¢sol3 affuppleansidbwer sheHicomparftmeits 4k angd b oHws
termnals. shell assembly 2. When engagement nails 15 reach the ends of upper and lower guide
slots 24, catch pieces 13 are also received in receiving slots 26. |
Looking at Figure 3 in conjunction with Figures 8 and 9, pin connector
5 assembly 3 also includes upper and lower grounding terminals 27a and 27b arranged
above upper and lower rows of connection pins 20a and 20b, respectively. These
grounding terminals 27a and 27b are adapted to contact and electrically ground the
conductive shells of the memory devices to the ground circuit of the printed circuit
board. As seen in Figure 8, upper and lower grounding terminals 27a and 27b are
10 connected by connecting pieces 28, and the downwardly extending solder tails 29 of
lower grounding terminals 27b can be soldered to the printed circuit board
simultaneously with solder tails 21a and 21b of terminals 19a and 19b.
Insulating housing 18 also includes L-shaped metal legs 30 attached to
opposite sides thereof, and horizontal feet 30a of the L-shaped metal legs can also be
15 soldered to the printed circuit board at the same time solder tails 29 and 21a and 21b
are soldered.
As seen in Figure 10, the connector assembly in its assembled state comprises
shell assembly 2 assembled to pin connector assembly 3 wherein engagement nails 15
are at the ends of guide slots 24. Catch pieces 13 of shell assembly 2 are received in
20 slots 26a and 26b of pin connector assembly 3 with upper and lower shell
compartments 4a and 4b embracing insulating housing 18. Thus, shell assembly 2
and pin connector assembly 3 are firmly fixed together to provide a card connector
assembly. The card connector assembly is positively fixed to the printed circuit board
by soldering pin connector assembly 3 to the printed circuit board and by fastening
25 legs 16 of the shell assembly, which effectively prevent shell assembly 2 from
unwanted and unnecessary movement.
It will be understood that the invention may be embodied in other specific
forms without departing from the spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered in all respects as

30 illustrative and not restrictive, and the invention is not to be limited to the details
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The insul ating housing includes two side arns extending forward on opposite
sides thereof. The side arns are used as guide neans to assenbl e the shel
assenbly to the pin connector assenbly. Each side armincludes upper and

| ower | ongitudinal guide slots to guide upper and | ower engagenent nails
integrally connected to the upper and | ower shell conpartnents. The Rawnr
and | ower |ongitudinal guide slots include engagenent projecti or$8-FlIOBRG
therein to prevent the engagenent nails frombeing pulled out of the

| ongi t udi nal ofiverchereist s. “The i nt er engagenent between the slots and the
engagenent nails ensures a secure assenbly of the shell and pin connector
assenblies. Furthernore, the single solder tail arrays and sinultaneous
soldering of all of the solder tails makes fixing the pin connector
assenbly to the printed circuit board relatively sinple and quick

The insul ating housing further includes upper and | ower receiving slots in
each side armextending rearwardly fromthe front of the insulating

housi ng. Each of the
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upper and | ower shell conpartnents includes an engagenent pi im e“ll“““'
formed at each end of the conpartnent, thereby permtting tdmﬂlu m'

the shell assenbly to the pin connector assembly by inserting*tHe -+ ®* % *
engagenent pieces of the upper and |lower shells into the upper and [ower
receiving slots of the insulating housing. Ot her obj ects andPatent
advant ages of the present .invention will be understood from t he98-619B%GCng
description of a card connector according to the present invention, which

is shown in t}¥eegaimmnpanyi ng draw ngs.

1. A card connector assembly (1) for connecting a memory device to a
printed circuit board comprising:
5 a shell assembly (2) for accommodating the memory device including

upper and lower shells (4a, 4b) which encloses at least a portion of the memory

device; and
a pin connector assembly (3) including
a unitarily molded insulating housing (18) mounting a plurality
10 of terminals (19a, 19b) arranged in upper and lower rows, each terminal including a

connection pin (20a, 20b) adapted to be received in the memory device and a solder
tail (21a, 21b) adapted to be soldered to the printed circuit board,
wherein the solder tails (21a) of the terminals in the upper rows
extend generally below and parallel to the connection pins of the upper rows and are
15 adapted to contact the surface of the printed circuit board in a single coplaﬁar linear
. array proximate the rear of the insulating housing, and the solder tails (21b) of the
terminals in the lower rows extend generally below and parallel to the connection pins
of the lower rows and are adapted to contact the surface of the printed circuit board in
a single coplanar linear array proximate the front of the insulating housing, whereby
20 all of the solder tails are adapted to be simultaneously soldered to the circuit board in
a single soldering step,
wherein said shell assembly (2) is adapted to be assembled to said pin

connector assembly (3) after said solder tails are soldered to the printed circuit board.

25 2. A card connector assembly according to claim 1 wherein the solder
tails (21b) of the terminals (19b) in the lower rows of terminals are maintained in
position by a tail aligning device (22) slidably attached to the insulating housing (18).
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Brief Description of the Draw ngs The features of thi

which are believed to be novel are set forth with particul armmmmmmrnmm“‘
appended claims. The invention, together with its objects and thd *

advant ages t hereof, may be best understood by reference to the follow ng
description taken in conjunction with the acconpanying draw ngs, i Ratgpti ch
like reference numerals identify like elements in the figures 919 SG

whi ch: Fig. 1 is a perspective view of a card connector assenbly
according to the _pBreser cardoemmectonassembly according to claim 2 wherein said card

connector assembly (3) further comprises means for permitting portions of the shell
assembly (2) to be received in the pin terminal assembly (3) to facilitate assembly of

the shell assembly to the pin connector assembly.

4. A card connector assembly according to claim 3 wherein the upper and
lower shells (4a, 4b) include upper and lower engagement nails (15) on one side
thereof and the insulating housing (18) includes opposite side arms (23) having
longitudinal guide slots (24) which receive the engagement nails and guide the shell

10 assembly into engagement with the pin connector assembly.

5. A card connector assembly according to claim 4 wherein each
longitudinal guide slot (24) includes a detent (25) formed therein to prevent the
engagement nail from being easily removed from the guide slot (24).

15 | |
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Fi g 2 is a plan view of the shell assenbly of the card connector assenbly;
.Fig. 3 is a plan view of the pin connector assenbly of the card connector

assenbl y; Fig. 4 is a front view of the pin connector assenbly;

Fig. 5is a rear view of the pin connector assenbly; Fi g. IS a
bottom vi ew of the pin connector assenbly; Fig. 7is a sid ey of
the pin connector assenbly; Fig. 8 is a |ongitudinal s gB ¥E t he

pin-term nal assenbly; . Fig. 9 is a sectional side view of the pin
connect or assé&ﬁﬂ@ﬁﬁﬁé@éﬁhﬂﬂﬂﬂ&ﬁli ne A-Ain Figure 4; and Fig. 10
shows plan and, IS =\ the,card assenbly with the pin connector
assenbly and 3t ettt oget her.

Disclosed is a card connector assembly comprising a double-deck shell
5 assembly having upper and lower shell compartments for accommodating memory
devices in the form of cards, and a pin connector assembly having connection pins
adapted to be received in each memory device inserted in the associated shell
compartment. The pin connector assembly is a unitary molded housing having an
upper and lower group of terminals adapted to be soldered directly to a printed circuit
10 board in a single soldering step. The shell assembly is adapted to be assembled to the

conhector assembly by way of interengaging slots and corresponding shell parts.

12
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Det ai | ed Description of the Preferred Enbodi nent Referring to the
drawi ngs, and first to Figure 1, a card connector assenbly |I for connecting
a nenory device to a printed circuit board according to the present

i nvention conprises a shell assenbly 2 for accommbdati ng nenory devices in

t he

(1-6)




fofmof nenory or PC cards, and a pin connector assenbly 3 including a pin
.connector housing 18 and termnals 19a and | 9b nounted therein. The
termnals of the pin connector assenbly are adapted to be received in
receptacles of each nenpry device inserted in the shell assenbly. Pin
connector assenbly 3 is adapted to be fixed to a printed circuit board and
shel | assenbly 2 is adapted to be fixep-tg) pi n connector assenbly 3 as
described in nore detail bel ow. As seen in Figures 1 and 2, shel
assenbly 2 conprises upper and | ower shells 4a and 4b conbined in a

doubl e-deck configuration to accormmodate two nenory card or a single HDD
package,JEb npl’g. Each shell is rectangul arly-shaped to define a

card- contiai & &pa whi ch accommobdat es and encl oses at | east a portion of
a nmenory device inserted in the shell . The shell conpartnents 4a and 4b
are open on the front side (the top side in Fig. 2) to define a
card-insertion inlet 6. Each shell can include a card-ejection
mechani sm 7 conposed of an ejection

6 4a
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rod 8 and an ejection lever 9. Eection rod 8 is slidably novabl e al ong one
IFongi tudi nal side of the conpartnent and ejection lever 9 is pivotably
attached at the rear side of the conpartment. The rear distal end of
ejection rod 8 is connected to one end of ejection |ever 9. Wen the
"ejection rod is noved rearwardly by pushing an actuator button 11, the

ej ection lever pivots, as indicated by(argw 10, and contacts the card with
an ejection end 12 of lever 9, thereby ejecting the card out of
card-insertion inlet 6. The shell assenbly is fabricated substantially
entirely t ed and fornmed conductive sheet netal material, however the
act uat or aggi(ﬁgﬁaygge fabricated of a dielectric nolded plastic materi al.
As shown ear in Figure 1, upper shell conpartnment 4a has catch

pi eces 13 formed on.opposite sides of the rear of the shell. Each catch
piece 13 is conpdsed of a first horizontal section 13a, a vertical section
13b and a second horizontal section 13c. Vertical section 13b.is formed by

bendi ng a cut of an upper
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6 “portion of the shell at a right angle to first horizontal section 13a,
.and the second horizontal section 13c is forned by bendi ng back the cut at
a right angle to vertical section 13b. As seen in Fig. 1, a lateral

hori zontal extension 14 extends laterally

(4-6)
264 19a 264
1K z—- YT YYD = - .'.'.'“: 18
ceo-t ) AR P
I' . Bl [ | j,22
'-) / u ﬁ US'U“ 'l'u Uo’ u Yob J U U 'n'.‘.'.'i'-ﬁ'-'-ﬁ'.'-ill'fl\lil'l'.'n' ":' ‘
| 26b |
300 2 3 29 304

FIG. 6

2lb 23

(i

.

] B ‘
= iniuty(ootsuiotousugutbbebduouuoumogiubbuouosbuebotuoeCoaoodagholy
. 19a 18

3

—



beyond one catch piece 13. The lateral horizontal extension 14 has a catch
hail 15 extending downwardly froman end. Sinmlarly, the rear side of |ower
shel | conpartnment 4b has a shape symmetrical to the rear side of upper

shel | conpartnent 4a, having catch pieces 13 fornmed at opposite sides
thereof A lateral horizontal extension 14 extends |aterally beyond one
catch piece 13, having a catch nail d5ggxtending upwardly fromits end,
thus confronting catch nail 15 of u%per shel | conpartnent 4a. Upper and

| ower shell conpartnments 4a and 4b are attached on their |ongitudinal sides
by | eg pieces 16 and interengagi ng fasteners 17. Referring now to

Fi gures ug , pin connector assenbly 3 conprises an insulating

housi ngﬁiﬁ ahjural ity of termnals 19 fixed therein. The insulating
housi ng™i i*ngl”e, unitarily nol ded dielectric housing that nmounts upper
and lower rows of termnals 19a and 19b. Each term nal 19a and 19b i ncl udes
a connection pin 20a and 20b and a solder.tail 2la and 21b, respectively.
As shown nost clearly in
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. Figure 8, each term nal of the upper rows of termnals has a connection pin
20a at one end and a solder tail 2l1a at the other end, wherein the sol der
tail extends bel ow connection pin 20a, generally parallel to and away from
connection pin 20a. Likew se, each termnal of the |ower rows of termnals
has a connection pin 20b- at one end and a solder tail 21b at the other end,
wherein the solder tail extends bel ow ¢éga@&xti on pin 20b, generally
parallel to and toward connection pin 20b. The upper and | ower rows of
termnals are arranged to ' correspond to the upper and | ower shells of the

shel | ass Wi t oth sets of conection pins 20a and 20b extendi ng
toward th ((Eiof sul ating housing 18, and solder tails 2la of the
rTh s t

upper of en@lg toward the rear .of insulating housing 18 and
sol der tails 21b the sgcond group of termnals extending t rd-the
front of iagul atihd housi ng 18. Sol der tails 2 and |2 of a%g
termnals a a 9b are| coplanar with respect to an erl yi printed
circuit board shown)| and each sol der tail 2la of/the |
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upper rows of ternminals extends in a si ngl e, WW anggeac
so} der tail . . REPLA B& He

| ower rows of terninals extends in a si ngl e, toRIResanpion A8 r{sat% a ﬁ:é_:by
permtting the sinultaneous sol dering of all )f—ﬂt@hﬂ@(@;(d)efgaged 1o paged ...
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* SPECIFICATION
CARD CONNECTOR ASSEMBLY

Field of the Invention _

The present invention relates to an improved card connector assembly for
making an electrical connection between memory devices in the form of cards, such
as communication cards, memory cards or hard disk drive (HDD) packages and a

printed circuit board.

Backgrourid of the Invention _
Card connector assemblies have been widely used in personal corhputers, lap-

top computers, notebook type computers and the like. A card connector assembly
typically comprises a shell assembly for accommodating memory devices in the form
of a card, and a pin connector assembly. The shell assembly is often a double-deck
structure to accommodate two cards, comprising upper and lower shell compartments’
to enclose at least a portion of each-of the cards, and each shell compartment may be
equipped with an ejection mechanism. The connection pins of the pin connector
assembly are adapted to be receivedlin receptacles of the memory devices inserted in
the shell compartments (see, e.g., Patent Application Laid-Open Nos. 6-332573 and 7-
302645).

There are a variety of ways in which a card connector assembly has been
mounted in a computer. One such way is where a relay connector is fixed on a printed
circuit board of the computer and a card connector is also fixed on the circuit board
and the card connector is connected to the relay connector by a flat flexible cable.
Another way is where a relay substrate is integrally connected to a pin connector _
assembly of a card connector and a relay connector is fixed on a prihted circuit board
of a computer. The card connector is connected to the relay connector through the

relay substrate. Still another way is where a pin connector assembly is configured on
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conductors of the printed circuit board. A tail aligning device 22
Is be applied to insulating housing 18 to naintain the position of sol der
tails 21b of the |lower rows of termnals during soldering. The alignnent
device 22 is a conb-like plate, and is slidably attached to insulating
housi ng 18 at opposite side arnms 23 thepeof so that it slides along the
opposite side arns which extend forwa from housi ng body 18. Therefore
the aligning device is novabl e back and forth along side arns 23. After
sol deri ng sateeend thetesf DImate widr arelsy conhéctoowhith ipmonnted oniarprinted dimsaitd,

al i gnnment device_ 22 may be nopved away fromthe solder tails or renoved
al t oget her . board of ie@ﬁ’@!ﬂe{’énéi%“él @Fﬁ%rdmwmemtesmH@rﬁb&ﬁgmzfﬁmrng t he

assenbly of . \ ' I . Lo Y, :
cach si de aPhiihy 818 Bouhetreh b RIRE Y cARBESE, Misd, pXREF b, o
and 4) to gbé itegrilBafondédied REPinROfREEoTRBIenblY bfa tardTbonidii®] arkishel paner
shel | conpartnents 4a and 4b into .

of a relay connector may be fixed to the relay plate. The mating part of the relay

connector is then fixed to a printed circuit board of the computer, and the card

connector is then mounted in the computer by mating the two parts of the relay

__connector. '
Use of a relay connector improves the efficiency and workability of equipping
a computer with a card connector assembly, but extra parts such as relay connectors,
flat flexible cables, relay plates and the like contribute to higher assembly and

component costs of the card connector assembly.

Summary of the Invention

One object of the present invention is to provide such a card connector
assembly that requires the least amount of components and assembly steps in
mounting it on the printed circuit board of 2 computer.

To obtain these objects, a card connector assembly is improved according to
the present invention in that it comprises: a shell assembly for accommodating one or
more memory devices in the form of a card, comprising an upper and lower shell that
together encloses at least a portion of each memory device; and a pin connector
assembly including a single, unitarily molded insulating housing and upper and lower
rows of terminals mounted therein, wherein each terminal includes a connection pin
adapted to be received in a memory device inserted in the associated shell and a
solder tail adapted to be soldered directly to the printed circuit board. The solder tails
of the terminals in the uppef rows extend generally below and paralle] to the
connection pins of the upper rows and are adapted to contact the surface of the printed
circuit board in a single coplanar linear a.rray' proxirﬁate the rear of the insulating
housing. The solder tails of the terminals in the lower rows of terminals extend
generally below and parallel to the connection pins of the lowe; rows and are adapted
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engagengnt with pin connector assenbly 3. Upper and | ower | ongitudi nal

gui de slots 24 have engagenent projections 25 (Figure 7) formed therein to
prevent the engagenent nails from being pulled out of |ongitudinal guide
slots 24 once inserted. Wen engagenent nails 15 are inserted into guide
siots 24, engagenent nails 15 ride over $£ngagement ranps 25, and are
therefore prevented from novi ng back toward the front of the housing. The
engagenent nails are formed on one side of shell assenbly 2 (Figure 1), and
are ret ai neth doptactithe spriadecafitheoprintedcireuithmaed inzawingle weplanpriligearsdmays 24 of

one oL 0e S et o B SRS SR Y. Ry ok S il 21
et oo ol b APl aatly, Toieve 5 ree
t he gui de sl ot s, Théshedllresbdmbdyp éscadapted nabe hsemblednsd said pircomnectobissemblyt o t he
P COmNeCt O e ihe pin colnector 1s thus soldered to he primied tiromit board, o' ' 4
The pin connector assembly includes a detachable tail aligning device applied
to the insulating housing to maintain the position of the solder tails of the lower rows
_terminals.
The insulating housing includes two side arms extending forward on opposite
sides thereof. The side arms are used as guide means to assemble the shell assembly.
to the pin connector assembly. Each side arm includes upper and lower longitudinal )
guide élogs to guide upper and lower engagement nails integrally connected to the
upper énd lower shell compartments. The upper and lower longitudinal guide slots
include engagement projectioﬁs formed therein to prevent the engagement nails from
being pulled out of the longitudinal guide slots. The interengagement between the
slots and the engagement nails ensures a secure assembly of the shell and pin
connector assemblies. Furthermore, the single solder tail arrays and simultaneous
soldering of all of the solder tails makes fixing the pin connector assembly to the
printed circuit board relatively simple and quick. |
- The insulating housing further includes upper and lower receiving slots in each
side arm extending rearwardly from the front of the insulating housing. Each of the
upper and lower shell compartments includes an engagement piece integrally formed
at each end of the compartment, thereby perrhitting the assembly of the shell assembly
to the pin connector assembly by inserting the engagement pieces of the upper and
lower shells into the upper and lower receiving slots of the insulating housing.
Other objects and advantages of the present invention will be understood from
the following description of a card connector according to the present invention,

which is shown in the accompanying drawings.
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Looking to figures 4 and 5, insulating housing 18 has upper and | ower "L"

shaped receiving slots 26a and 26b extending rearwardly fromthe front
the housi ng '

4

Brief Description of the Drawings _

The features of this invention which are believed to be novel are set forth with
particularity in the appended claims. The invention, together with its objects and 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:

Fig. 1 is a perspective view of a card connector assembly according to the

' _present invention;

Fig. 2 is a plan view of the shell assembly of the card connector assembly;

Fig. 3 isaplan view of the pin connector assembly of the card connector
assémbly; '

'Fig. 4 is a front view of the pin connector assembly;

Fig. 5 is a rear view of the pin connector assembly;

Fig. 6 is a bottom view of the pin connector assembly;

Fig. 7 is a side view of the pin connector assembly;

Fig. 8 is a longitudinal section of the pin-terminal assembly;

Fig. 9 is a sectional side view of the pin connector assembly taken along line
A-A in Figure 4; and |

Fig. 10 shows pian and sectional views of the card assembly with the pin

connector assembly and shell assembly assembled together.

of
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for receiving catch pieces 13 of upper and | ower shell conpartnents 4a and
4b of shell assenbly 2. \Wen engagenent nails 15 reach the ends of upper
and | ower guide slots 24, catch pieces 13 are also received in receiving
sl ots 26. Looking at Figure 3 in conjunction with Figures 8 and 9,
pi n connector assenbly 3 also includesgupper and | ower grounding termnals
27a and 27b arranged above upper and-+§ﬂef rows of connection pins 20a and
20b, respectively. These grounding term nals 27a and 27b are adapted to
cont act andDethited Déscriptign of the Priefemed Embadimente shells of the nenory devices

to th d ci i1 of th ' t ' Lt board. /As in Ei 8,

upper and | over  STEEHE e GrHineR o & Aiguse ] L s CORERr st b nnect i ng
pper and _ . . c

Cer mi nal < 29 o e o o e o y

wi t h sol derinverition catprisesch shell asdentbdy Riforcdcsoriadating meédnory devices in thensul at i ng

housi ng 18 al so i ncl udes_L-shaped, netal |egs 30 tached..to
g t%rm of memory or P(E cards,p and a pin connector assem% y ? (x;ng uding a pin

connector housing 18 and terminals 192 and 19b mounted therein. The terminals of
the pin connector assembly are adapted to be received in receptacles of each memory

_ device inserted in the shell assembly. Pin connector assembly 3 is adapted to be fixed
to a printed circuit board and shell assembly 2 is adapted to be fixed to pin connector
assembly 3 as described in more detail below.

As seen in Figures 1 and 2, shell assembly 2 comprises upper and lower shells’
4a and'4b. combined in 4 double-deck configuration to accommodate two memory
card ora singie HDD package, for example. Each shell is rectangularly-shaped to
define a card-containing space which accommodates and encloses at least a portion of
a memory device inserted in the shell . The shell compartments 4a and 4b are open on
the front side (the top side in Fig. 2) to define a card-insertion inlet 6.

Each shell can include a card-ejection mechanism 7 composed of an ejection
rod 8 and an ejéctién lever 9. Ejection rod 8 is slidably movable along one
longitudinal side of the compartment and ejection lever 9 is pivotably attached at the
rear side of the compartment. The rear distal end of ejection rod 8 is connected to one
end of ejection lever 9. When the ejection rod is moved rearwardly by pushing an
actuator button 11, the ejection lever pivots, as indicated by arrow 10, and contacts the
card with an ejection end 12 of lever 9, thereby ejecting the card out of card-insertion
inlet 6. The shell assembly is fabricated substantially entirely of stamped and formed
conductive sheet metal material, however the actuator ‘button may be fabricated of a
dielectric molded plastic material.

As shown most clearly in Figure 1, upper shell compartment 4a has catch
pieces 13 formed on opposite sides of the rear of the shell. Each catch piece 13 is
composed of a first horizontal section 13a, a vertical section 13b and a second

horizontal section 13c. Vertical section 13b is formed by bending a cut of an upper
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opposite sides thereof, and horizontal feet 30a of the L-shaped netal |egs
can also be soldered to the printed circuit board at the sanme tine sol der
tails 29 and 21a and 21b are sol dered. As seen in Figure 10, the
connector assenbly in its assenbled state conprises shel | assenbly 2
.assenbl ed to pin connector assenbly 3 m@erein engagenent nails 15 are at
the ends of guide slots 24. Catch pieces—13 of shell assenbly 2 are
received in slots 26a and 26b of pin connector assenbly 3 with upper and

| owner shel Iportieroefishe shedirata right angle bfissrhorizonta) section| liri ang thosssond 18. Thus,
ATy R R R R MR
e AL AU A gy 9 bl e o
shel | asserieygnd ving cdchegiéeectl. VEieylageral herizomiladxtensionddiiay azatchaail 15unwant ed
and unnec ese%c?ern%inréoa/o%vr;evpa&dly from an end. Similarly, the rear side of lower shell
compartment 4b has a shape symmetrical to the rear side of upper shell compartment
4a, having catch pieces 13 formed at opposite sides thereof. A lateral horizontal
_extension 14 extends laterally beyond one catch piece 13, having a catch nail 15
extending upwardly from its end, thus confronting catch nail 15 of upper shell
compartment 4a. Upper and lower shell compartments 4a and 4b are attached on their
longimdiné.l sides by leg pieces 16 and interengaging fasteners 17. ]
- Referring now to Figures 3 through 9, pin connector assembly 3 comprises an
insulating housing 18 and a plurality of terminals 19 fixed therein. The insulating
housing is a single, unitarily molded dielectric housing that mounts upper and lower
rows of terminals 19aand 19b. Each terminal 19a and 19b includes a connection pin
20a and 20b and a solder tail 21a and 21b, respectively. As shown most clearly in
Figure 8, each tenpinal of the upper rows of terminals has a connection pin 20a at one
- end and a solder tail 21a at the other end, wherein the solder tail extends below
connection pin 20a, generally parallel to and away from connection pin 20a.
Likewise, each terminal of the lower rows of tehninals has a connection pin 20b at
one end and a solder tail 21b at the other end, wherein the solder tail extends below
connection pin 20b, generally parallel to and toward connection pin 20b. The upper
and lower rows of terminals are arranged to correspond to the upper and lower shells
of the shell assembly, with both sets of connection pins 20a and 20b extending toward
the front of insulating housing 18, and solder tails 21a of the upper of terminals
extending toward the rear of insulating housing 18 and solder tails 21b of the second
group of terminals extending toward the front of insulating housing 18.
Solder tails 21a and 21b of all terminals 19a and 19b are coplanar with respect

to an underlying printed circuit board (not shown), and each solder tail 21a of the

upper rows of terminals extends in a single, coplanar linear array and each solder tail
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It will be-understood that the invention nmay be enbodied in other specific
forms without departing fromthe spirit or central characteristics thereof.
The present exanpl es and enbodi nents, therefore, are to be considered in

all respects as illustrative and not restrictive, and the invention is
not to be limted to the details - '
9 Y

21b of the lower rows of terminals extends in a single, coplanar linear array, thereby
permitting the simultaneous soldering of all of the solder tails to corresponding
conductors of the printed circuit board. |

A tail aligning device 22 is be applied to insulating housing 18 to maintain the
position of solder tails 21b of the lower rows of terminals during soldering. The
alignment device 22 is a comb-like plate, and is slidably attached to insulating
housing 18 at opposite side arms 23 thereof so that it slides along the opposite side

. arms which extend forwardly from housing body 18. Therefore the aligning device is

movable back and forth along side arms 23. After soldering solder tails 21 of
terminals 19 to the printed circuit board, alignment device 22 may be moved away _
from the solder tails or removed altogether.

‘ Opposite side arins 23 are used as guide means during the assembly of shell
assembly 2 to pin connector assembly 3. Specifically, each side arm 23 has upper and
lower longitudinal guide slots 24 (Figures 3 and 4) 10 guide upper and lower
engagement nails 15 of upper and lower shell compartments 4a and 4b into
engagement with pin connector assembly 3. Upper and lower longitudinal guide slots
24 have engagement projections 25 (Figure 7) formed therein to prevent the
engagement nails from being pulled out of longitudinal guide slots 24 once inserted.
When engagement nails 15 are inserted into guide slots 24, engagement nails 15 ride
over engagement ramps 25, and are therefore prevented from moving back toward the
front of the housing. The engagement nails are formed on one side of shell assembly
2 (Figure 1), and are retained by ramp projections 25 in upper and lower guide slots
24 of one side arm 23 of pin connector assembly 3. Guide slots 24 of the other side
arm 23 confronting the side of shell assembly 2 on which it has the ejection rod 8 are
not used in guiding engagement nails 15. However since the pin connector assembly
is equipped on both sides of the housing with the guide slots, the shell assembly may
be oriented and assembled onto thé pin connector assembly with the ejection
mechanism on either side. '

Looking to Figures 4 and 5, insulating housing 18 has upper and lower "L"-
shaped receiving slots 26a and 26b extending rearwardly from the front of the housing
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gi ven herein.

-8

for receiving catch pieces 13 of upper and lower shell compartments 4a and 4b of
shell assembly 2. When engagement nails 15 reach the ends of upper and lower guide
slots 24, catch pieces 13 are also received in receiving slots 26.

Looking at Figure 3 in conjunction with Figures 8 and 9, pin connector
assembly 3 also includes upper and lower grounding terminals 27a and 27b arranged
above upper and lower rows of connection pins 20a and 20b, respectively. These
grounding terminals 27a and 27b are adapted to contact and electrically ground the

—conductive shells of the memory devices to the ground circuit of the printed circuit
board. As seen in Figure 8, upper and lower grounding terminals 27a and 27b are
connected by connecting pieceé 28, and the downwardly extending solder tails 29 of _
lower groﬁhding terminals 27b can be soldered to the printed circuit board
simultaneously with solder tails 21a and 21b of terminals 19a and 19b.

Insulating housing 18 also includes L-shaped metal legs 30 attached to
opposite sides thereof, and horizontal feet 30a of the L-shaped metal legs can also be
soldered to the printed circuit board at the same time solder tails 29 and 21a and 21b
are soldered.

As seen in Figure 10, the connector assembly in its assembled state comprises
shell assembly 2 assembled to pin connector assembly 3 wherein engagement nails 15
are at the ends of guide slots 24. Catch pieces 13 of shell assembly 2 are received in
slots 26a and 26b of pin connector assembly 3 with upper and lower shell |
compartments 4a and 4b embracing insulating housing 18. Thus, shell assembly 2
and pin connector assembly 3 are firmly fixed together to provide a card connector
assembly. The card connector assembly is positively fixed to the printed circuit board
by soldering pin connector assembly 3 to the printed circuit board and by fastening
legs 16 of the shell assembly, which effectively prevent shell assembly 2 from
unwanted and unnecessary movement.

It will be understood that the invention may be embodied in other specific
forms without departing from the spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered in all respects as

illustrative and not restrictive, and the invention is not to be limited to the details
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10 W claim 1. A card connector assenbly (1) for connecting a
menory device to a printed circuit board conprising: a shel
assenbly (2) for acconmpdating the menory device including upper and | ower
. shells (4a, 4b) which encloses at |east a portion of the nmenory device; and
a pin connector assenbly (3) |nclud|gg aunitarily
. ol ded insulating housing (18) nmouniifng a pIurallty of termnals (19a, 19b)
" arranged in upper and | ower rows, each termnal including a connection pin
(20a, 20b) adapted to be recelved in the nenory device and a sol der

given herein.

-
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tail (21 a, "21 b) adapted to be soldered to the printed circ
V\/nerel n the solder tails (21 a) of the termnals in the uppe I“Mﬂmmmmm“i
generally bel ow and parallel to the connection pins of the upperc¢rows fand

are adapted to contact the surface of the printed circuit board in a single
coplanar linear array proximate the rear of the insul ating housing, and the
solder tails (21b) of the termnals in the | ower rows extend generally
bel ow .and parallel to the connection4ks of the | ower rows and are adapted
to contact (fhe surface of the printed circuit board in a single coplanar

| t near arr ay=s tmate the front of the insulating housing, whereby all of
the solder tails are adapted to be sinultaneously soldered to the circuit
beard in a single soldering step, wherein said shell

assenbly (2) is ladaptAdartigomects sissenibiyl (t)dosainteqting amemenytdevicessenbl y ( 3)
after said psnct)lltgiecrlrctuﬁ|blogrda}:roglp%cs){ncéer ed to the printed circuit board.

a shell assembly (2) for accommodating the memory device including
upper and lower shells (4a, 4b) which encloses at least a portion of the memory
device; and |

a pin connector assembly (3) including

a unitarily molded insulating housing (18) mounting a plurality
of terminals (19a, 19b) arranged in upper and lower rows, each terminal including a
connection pin (20a, 20b) adapted to be received in the memory device and a solder
tail (Zla, 21b) adapted to be soldered to the printed circuit board, .

wherein the solder tails (21a) of the terminals in the upper rows
extend generally below and parallel to the connection pins of the upper rows and are
adapted to contact the surface of the printed circuit board in a single coplanar linear
array proximate the rear of the insulating housing, and the solder tails (21b) of the
terminals in the lower rows extend generally below and parallel to the connection pins
of the lower rows and are adapted to contact the surface of the printed circuit board in
a single coplanar linear array proximate the front of the insulating housing, whereby
all of the solder tails are adapted to be simultaneously soldered to the circuit board in
a single soldering step,

wherein said shell assembly (2) is adapted to be assembled to said pin

connector assembly .(3) after said solder tails are soldered to the printed circuit board.

2. A card connector assembly according to claim 1 wherein the solder
tails (21b) of the terminals (19b) in the lower rows of terminals are maintained in

position by a tail aligning device (22) slidably attached to the insulating housing (18).

v
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2. A card connector assenbly according to claim11 wherein
tails (21 b) of the termnals (19b) in the | ower rows of teimm!ﬂ@m&[wlm“l
mai ntai ned- in position by a tail aligning device (22) slidabls sL O«
t he insul ati ng housing (18).

11

3. A card connector assembly according to claim 2 wherein said card
connector assembly (3) further comprises means for permitting portions of the shell
assembly (2) to be received in the pin terminal assembly (3) to facilitate assembly of

the shell assembly to the pin connector assembly.

4. A card connector assembly according to claim 3 wherein the upper and
lower shells (4a; 4b) include upper and lower engagement nails (15) on one side
thereof and the insulating housing (18) includes opposite side arms (23) having
longitudinal guide slots (24) which receive the engagement nails and guide the shell

assembly into engagement with the pin connector assembly.

- 5. - Acard éOnnéctdr assembly according to claim 4 wherein each
longitudinal guide slot (24) includes a detent (25) formed therein to prevent the
engagement nail from being easily removed from the guide slot (24).
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11 < 3 A card connector assenbly according to claim2 wherein said
card connector assenbly (3) further conprises nmeans for permtting portions
of the shell assenbly (2) to be received in the pin termnal assenbly (3)
to facilitate assenbly of the shell assenbly to the pin connector assenbly.
4; A card connector assenbly according to claim3 wherein the upper and
| oner shells (4a, 4b) include upper and | ower engagenent nails (15) on one
side thereof and the insulating housind2(18) includes opposite side arns

(23) having | ongitudi nal , gui de slots (24) which receive the engagenent
nai | s and Mﬁ@%ﬁéﬁp—%ﬁ%senbl y into engagenment with the pin connector

assenbly.  cARD CONNECTOR ASSEMBLY

Disclosed is a card connector assembly comprising a double-deck shell
assembly having upper and lower shell compartments for accommodating memory
devices in the form of cards, and a pin connector assembly having connection pins
adapted to be received in each memory device inserted in the associated shell
compartment. The pin connector assembly is a unitary molded housing having an
upper and lower group of terminals adapted to be soldered directly to a printed circuit
board in a single soldering step. The shell assembly is adapted to be assembled to the

connector assembly by way of interengaging slots and corresponding shell parts.

Fig. 1 -

THIS SHEET HAS BEEN |
REPLACED

'REPLACEMENT SHEET

Bt Lo

This Sheet Has Been Re(il

2 1 JAN 1999




5. A card connector assenbly according to claim4 wﬁ%ﬁﬁ%ﬁ ac? _
| ongi t erdi nal gui de sl ot (24) includes a detent (25) S bl ei EDS f

prevent the engagenment nail from being easily renoved fromthe gtiide sl ot

(2% ySTRALIAN PATENT OFFICE Application No.
SEARCH REPORT SG 9804156-9

Box III TEXT OF THE ABSTRACT (Continuation of item 5 of the first sheet)

A CARD CONNECTOR ASSEMBLY

A card connector assembly (1) comprising a double-deck shell assembly (2) having upper and lower shell compartments
(42,4b) for accommodating memory devices in the form of cards, and a pin connector assembly (3) having rows of
connection pins (20a,20b) adapted to be received in each memory device inserted in the associated shell compartment
(2). Each row of connection pins (20a,20b) has terminals (19a,19b) and solder tails (21a,21b) extending therefrom.
The solder tails (21a) of the upper row of pins extends rearwards and downwards to a printed circuit board and the
solder tails (21b) of the lower row extends forwards and downwards to said printed circuit board. Thus the upper and
lower rows of solder tails (21a,21b) may be soldered to the printed circuit board in a single step
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