gA243 -

_NULTI - STORAGE “DECK CONNECTOR'APPARATUS BACKGROUND FPET/\I5 o Wi r( «Qté,rl 395
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DATE OF RECEIPT

CONNECTOR APPARATUS
~ BACKGROUND
Field of the Invention
The present invention relates to a connector
5 apparatus for memory cards, and more particularly, to a
connector apparatus having multiple storage decks and an
improved mechanism for connecting the respective contacts of
each storage deck to a printed circuit board. i
_ Description of the Prior Art : _' B
10 Plate-like integrated circuit cards, commonly
referred to in the art as "memory cards", have become
increasingly populér for'use in notebook, laptbp and desktop
computers, as well as other consumer products. Standard
specifications from the Personal Computer Memory card |
15 International Association (PCMCIA) and the Japan Electronic
Industry Development Aassociation (JEIDA) have helped to
expand this relatively new industry. Other standard
specifications have been developed by the Joint Electron
Device Engineering Council (JEDEC). 'Although commonly
20 referre& to as "memory cards," these cards are by no means
limited to data storage applications. For example, some
- cards may perform various I70 functions for modem and local
area network applications.
Currently, the PCMCIA/JEIDA standard cards
25 incorporate a 68-pin female connector at one end, and are
' available in three formats. Type I houses SRAM; PSRAM, MROM,
OPTROM, and flash memory chips and only performs memory
functions. Type I cards have a thickness of 3.3 mm. Type II
cards perform I/O functions for modem and local area network
30 (LAN) appliéations. The side edges'of Type 1II cards are 3.3

This Sheet Has Been Rei

A




ﬁpeferred to irfthe art as "nenory cards", have becor%cﬂu\%aa %I4 Qogﬁlldrs 5

for use in notebook, laptop and desktop conputers, as well as other
eonsuner products. Standard specifications tromthe Personal Conputer
Menory Card | nternational Association (PCMCI'A) and the Japan El ectronic
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rel atively new | standard specification een de&éloped
by the Joi nt €hickronTPpei EEIEAgKASeRrRg regddyi Mot EoREs Al tiwsugirtdeimon §/
referred tq aPncHPHREY GQEQSd}ibQ@SﬁaQthsaaﬂﬁ.EYHﬂDt%§§m§housing. Again,

however, these cards are equipped with outside edges of 3.3
5 mm. ' '

Given the increasing popularity of these "memory
cards," a need has arisen for suitable. connector devices for
connecting these cards to printed circuit boards in host
devices, such as notebook, laptop and desktop qomputers. A

10 number of connector devices have appeared in the prior art.
Prior art connector devices typically comprise some sort of
frame or housing into which a memory card may be inserted. A
contact header with an array of pin contacts is provided at
the far end of the housing to connect with a corresponding

15 contact array disposed in the front end of the memory card.
Typicaily, L-shaped pin contacts are employed in the g'
connector to facilitate connection of each pin to a printed
circuit board; one end of each pin extends into the storage
space of the connector, while the other end extends

20 downwardly, external to the housing, for soldering to the

- printed circuit board. _ N _

Many prior art connector devices employ an ejection
mechanism having a slide plate that engages with the memory
card, a rotatable lever mounted on the housing and coupled at

25 one end to the slide plate, and a push rod coupled'to the
other end of the lever. To.eject a memory card, the push rod
is manually driven toward the contact header. Movement of
the push rod toward the contact header is translated through
the rotating lever into movement of the slide plate away from

30 the contact header. As the slide plate moves away from the
contéct header, it engages with the memory card thereby
disconnecting the memory card from the array of contacts on
the header and urging the memory card backward out of the
connector device. ' ' o

35 Some connector devices have multiple étorage decks. -
For example, U.S. Patent No. 5,149,276 discloses a connector
apparatus having upper and lower storagé decks. Each deck
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linited to daré storage applications. For exanple, sone cards nmay perform
various /0O functions for nodem and | ocal area net wor k appl i cations.
Currently, the PCMCI A/ JEI DA standard cards |ﬂcorporate a 68-pin female

connector at oné-end, and are available in t
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- of both sets of pins extend downwardly for connection to a

printed circuit board mounted.underneath'the connector
apparatus. Of course, the upper set of contact pins must
protrude further from the conhector before extending
downwardly to the printed circuit board so as to avoid
interference with the lower set of contact pins. Each set of
pins are connected to the printed circuit board by soldering.
Unfortunately, the use of L-shaped pins in each

' storage deck has proven to be disadvantageous when attempting

to solder each set of contact pins to the same printed
circuit board. 1In pérticular, it has been difficult to
employ surface mount techniques to connect each set of
contact pins to the circuit board. Consequently, high vollume
production of printed circuit boards with multlple storage-
deck connectors is difficult to achieve.

Generally, the upper and lower storage decks are
separate units and are simply mounted on top of each other to
form a dual storage deck apparatus. Unfortﬁnately, because

' the L-shaped contact pins of the upper deck extend outward, .

effectively covering the contact pins of the lower deck,
surface mount techniques for soldering the respective sets of
contact pins to a circuit board are difficult; the contact
pins of the upper storage deck prevent easy access to the
contact pins of the lower deck.

One solution to this problem is to solder the
contact pins of the lower deck to the circuit board in-a
first soldering step prior to mounting the upper storage
deck. Once the lower storage deck is secure, the upper

storage deck may be mounted on the lower storage deck, and

the contact pins of the upper storage deck may be soldered to
the circuit board in a second soldering step. Unfortunately,
however, the second soldering step can effect the hardened
solder joints of the lower contact pins in such a way that
stress may occur in the hardened solder joints, in components
_“““““~—~—-—__;
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-2- mmt hi ck,.'_)r{owever, the mai n body of the cards |5P£B/u1§ t%éc‘k/ gpé Ijl' IU 2

cards are really not "cards," but rather 1.8 inch hard disk drives having a
0.5 mmthick housing. Again, however, these cards are equi pped with
out si de edges of. 3.3 nm G ven the increasiag-popularity of these "nenory

already attached to the circuit board, and in the circuit

board itself. Moreover, if one of the lower contact pins

breaks free during the second solderlng step, resoldering is

extremely difficult since the upper contacts are now in the
5 way.

SUMMARY OF THE INVENTION
It is accordingly an object of the present
invention to provide a multi-storage deck connector apparatus
that avoids the disadvantages that result from having to
10 electrically connect the contact pins of each storage deck
directly to a main printed circuit board.
According to the present invention, a multi-stofage
deck connector apparatus for memory cards comprises:
at least upper and lower frames coupled together in
15 a stacked arrangement, each frame having opposing side rails
spaced at an interval substantially equal to the width of &
memory card, each frame defining a respective storage deck of
the connector apparatus; :
a first array of contact pins dlsposed in the upper
20 storage space; _
| a second plurality of contact pins disposed in the -
lower storage space;
a first circuit board to which one of the upper and
lower arrays of contact plns is directly electrlcally ,
25 connected
a second circuit board to which the other array of
contact pins is “directly electrically connected; and
_ a vertical connector arranged between the first
circuit board and the second circuit board and adapted to
30 electrically connect the first circuit board to the second.
circuit board, whereby one of the arrays of contact pins is
directly electrlcally connected to the first circuit board
and the other array of contact pins is indirectly
eleotrically connected to the first circuit board via the
.35' second circuit board and the vertical connector. Preferably,
the first and second arrays of contact pins are connected to

-
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ciatrds, " a need! has arisen for suitable connector de\RGJs/USrQAnéCQ ﬁ‘?b 1 3 5

these cards to printed circuit boards in host devices, such as notebook,
ls-apt op and desktop conputers. A nunmber of connector devices have appeared
in the prior art. Prior art connector devieeS typically conprise sone sort
of frame or housi+wg iFnto which a nenory card nay be inserted. A contact
header w th antleinyredépecbiventiaresitsbpandsdediay aheutkfacendoahtt he

housing to connes | ondi ng contact array disposed in the front
end of the nennrj&%%ﬁ%g q%%?%%ﬁﬁg; L-shaped pin contacts are enployed in

t he A method for assembling a multi-storage deck
' connector apparatus to a first printed circuit board in
5 accordance with the present invention comprises the steps of:
a) attaching the lower fréme to the first printed
circuit board; - '
b} soldering to the first printed circuit board (i)
the array of contact pihs of the header of the lower fraﬁe
10 and (ii) the terminals of the header of a vertical connector;
c) assembling the upper frame of the connector
. apparatus to the lower frame;
d) fitting a receptacle of the vertical connector
over the header of the vertical connector, there being’a
15 second printed circuit board electrically connected to the
terminals of said receptacle; and | :

e) soldering the array of contact pins of the -
header of the upper frame to the second'printed circuit
board, whereby the array of contact pins of the header of the

20 upper frame are indirectly electrically connected to the
first printed circuit board via the second printed circuit
board and the vertical connector. Prior to performing step
(b), predetermined areas of the first printed circuit board
are coated with a solder paste. Preferably, the soldering

25 steps (b) and (e) are performed in accordance with a surface
mount soldering technique. '

. BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing a connector |
apparatus acéording to one -embodiment of the présent

30 invention; | . _
' _ ‘Fig. 2 is a perspective view showing the connector

' apparatus together with two circuit boardé;'and

| Fig. 3 is a perspective view showing the slide
plate of the connector apparatus of Fig. 1.
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connector to f/éci litate connection of each pinto aP@T/nuaj QILI}CJI tUb‘éarld;c3 9

one end of eath pin extends into the storage space of the connector, while

t he other end extends downwardly, external to the housing, for soldering to

the printed circuit board. Many prior art-cénrector devices enploy an

ej ection nechanlsnnhaV|ng a sllde plate that engages with the nenory card,

a rotatable | ever EPS B [ il RE

slide plate, and a pus p d r f. the,l ever. ej ect

2 nemory cara the pusgefegrﬁﬁg L&dcha HQ‘SWQEBS @ﬂgr%m 1 Ke®¥limertd o
lndlcate like elements throughout, there is shown in Flgures

1 and 2, a connector apparatus for memory cards in accordance
5 with a preferred embodiment of the present invention. As

used herein, the term "Memory card" refers to any plate-like
integrated circuit card regardless of function, including
those specified by the PCMCIA, JEIDA and JEDEC associations.
As shown, the connector apparatus 12 of Figures 1
10 and 2 comprises upper and lower frames 12a and 12b which are
coupled together in a stacked arrangement. Each frame 12a,
12b defines a respective storage deck 22a, 22b of the
apparatus 12 and comprises a cross member 23a, 23b and a pair
of side rails 13a, 13b that extend from the cross member and
15 are spaced at an interval substantially equal to a width of a
memory card. Preferably, the cross member 23 and side rails
13 of each frame 12a, 12b form a generally U-shaped -
structure, one end of each frame 12a, 12b being open. Upper
and lower headers 16a and léb are coupled at the other end of
20 each frame 12a, 12b proximate the respective cross members
23a, 23b. Each header 16a, 16b carries a respective array of
contact pins 64a, 64b. As can be appreciated, additional
frames (not shown) can be stacked on top of frames 12a and
12b to form additional storage decks. |
25 " Slots 24a, 24b are formed in the inner surfaces of
the regpective side rails 13a, 13b of each frame 12a, 12b to
guide memory cards 20a into and out of the respective storage
decks 22a, 22b wia the open ends thereof. Alternatively, one
hard disc drive (HDD) package 20b, such as, for example, a
30 type III PCMCIA card, may be stored in the'connectpr device
12. As shown in Figure 1, the HDD package 20b has a
thickness t; and comprises a base plate section 20c¢, and a
housing 204 containing the actual hard disk drive (not
shown). The housing 20d has a width smaller than that of the
35 base plate section 20c. The base plate section 20c has
substantially the same width and height as one of the memory
cards 20a.

-_
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is manual ly dr4ven toward the contact header. Movenent of the push rod
toward the contact header is translated through the rotating | ever into
novenent of the slide plate away fromthe cogtact header. As the slide
pl ate noves away-fromthe contact header, it ‘engages with the nenory card

Rttt g T AR PR K ST A E N
Sonme connect orcarnectsr happaratusple2, stheabasdeplateFgeceianplec WsSguided
Pat ent NO S, 1a4190r?§6tﬂéSQiQéSSz@bCQH”EﬁEOEide rails 13b of the lower frame
12b. Due to its thickness t,, the HDD package will occupy
5 both the upper and lower storage decks 22a,b when fully

' inserted into the connector apparatus 12. An I/O socket is
disposed in the forward end 20e of each memory card 20a and
the HDD package 20b for connecting to the contact pins 64a,b
of the respective headers 16a,b. | .

10 Upper and lower ejecting mechanisms 40a and 40b are
coupled to the upper and lower frames 12a, 12b, respectively.
Preferably, the upper and lower ejecting mechanisms 40a,b are
identical. As shown in Fig. 1, the upper ejecting mechanism
40a has a lever 42a pivotally supported on the cross member

15 23a of the upper frame 12a. One end of the lever 42a is

' coupled to a'push rod 44a. The push rod 44a is inserted into
a guide frame 46a mounted oh an outer side surface of the -
upper frame 12a and is slidable along the Y direction. The
other end of the lever 42a has a claw 46a which, through an

20 opening 44a in the cross member 23a, engages with a slide
plate 48a (Fig. 3) as described below.

Fig. 3 is a bottom view showing the slide plate
48a. In the present embodiment, the slide plate 48a is
disposed below the cross member 23a of the upper frame 12a

25 and has a substantially U-shaped configuration with a pair of
legs 50a. Each leg 50a has a claw 52a extending
substantially perpendicular thereto. The claws 52a of the
slide plate 48a are guided in corresponding grooves formed in
th& upper surface of the side rails 13a of the upper frame

30 12a proximate the cross member 23a. The slide plate 48a has
a pair of hooks 56a near its forward end that engage with.the
forward end 20e of a memory card inserted into the upper
storage deck 22a. The slide plate 48a has a claw 58a at its.
middle that engages with the claw 46a of the lever 42a.

35 When a memory card, e.g. memory card 20a, is.
inserted into the upper deck 22a, its forward end 20e engages
with the hooks S6a of the slide piate 48a causing the slide
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appar atus havi ng upper and | ower storage decks. Each 3 - has its
own array of pin contacts. As is typical of prior art connector devices
with rmultiple storage decks,. L-shaped pins are enployed in each deck. Thus,
“the external portions of both sets of pins-e&end downwardly for connection

to a printed circort Doard mpunted underneath the connector
: - plate 48a to slide toward the header 16a. As the memory card

moves further into the storage deck 12a, the I/0 socket in
the forward end 20e of the memory card electrically connects
~ to the contact pins 64a of the upper header 16a.

5 To eject the card, the push rod 44a is pushed
toward the header 16a causing the lever 42a to pivot about
its midpoint such that the claw 46a of the lever 42a engages
with the claw 58a of the slide plate 48a thereby urging the
slide plate 48a toward the open end 6f the upper frame 12a.

10 As the slide plate 48a moves toward the open end of the frame
12a, the hooks 56a of the slide plate 48a engage with the
forward end 20e of the memory card thereby forcing the card
backward out of the upper storage deck 22a.

Similar component parts (not shown) of the lower

15 ejecting mechanism 40b are arranged between the upper and
lower frames 12a, 12b. The lower ejecting mechanism 40b .

" operates to eject memory cards from the lower deck 22b. )
When, an HDD package 20b is inserted in the apparatus 12, the |

" lower ejecting mechanism 40b is used to eject the HDD

20 package.

As shown in Fig. 2, the lower frame 12b of the dual
storage deck apparatus 12 is mounted on a printed circuit
board 60 which is omitted in Fig. 1 for convenience of
illustration only. Respective interface circuits (not shown)

25 for the upper and lower headers 16a and 16b may be printed on
the printed circuit board 60. '

... The upper header 16a of the connector apparatus 12

. plurality of L-shaped contact pins 62a with upturned

* tails 64a. According to the present invention,-thé

30 solder tails 64a of upper array of contact pins 62a are
-inserted through corresponding solder holes in a small
printed circuit board 66 and are soldered thereto. A
receptacle 70 of a surface mount vertical connector 68 is
mounted on the lower surface of the small printed circuit

35 board 66. Terminals 72a of the receptacle 70 are soldered to
_the small printed circuit board 66. The small printed

circuit board 66 connects each terminal 72a to a respective

This Sheet Has Been'Reﬂlaced
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apparatus. O Course, the upper set of contact pins nmust protrude further
fromthe connector before extending dowwardly to the printed circuit board

s as to avoid interference with the | ower set of contact pins. Each set of
pins are connect.ed to the printed circuit Bo& d by sol deri ng.

Unfortunately, t heeuse of L- shaped pins in each storage deck has proven to

be di sadvant agenesofintheaspdderi 1gils $diader neacionset cofoneomtcante guarddnce .

the same pri ntﬁ%&héiﬂﬂ.ixboﬁhgrelfﬁrgar elag %tmaltnafia%fz%eq% U Td&tddsidh of
enpl oy surface nount tec ues to connect each se
a respective one of the contact pins.62a of the upper header

16a.

5 A mating header 74 of the face mount vertical
connector 68 is mounted on the printed circuit board 60.
Mating terminals 72b of the header 74 are soldered to the
printed circuit board 60. Like the upper header 16a, the
lower header 16b of the connector apparatus has a plurality

10 of contact pins 62b. Down-turned solder tails 64b of the
contact pings 62b of the lower header 16b are soldered
directly to their corresponding connection points on the main
printed circuit board 60. When the upper housing 12a is
assembled on the lower housing 12b, as described hereinafter

15 in greater detail, the receptacle 70 and header 74 of the
vertical connector 68 are connected together to form an |
electrical connection between each of the contact pins 62a of
the upper header 16a and corresponding connection points on
the main printed circuit board 60. That is, the small

20 printed circuit board 66 and vertical connector 68 serve to
connect each of the contact pins 62a of the upper header 16a
to respective signal traces on the main printed circuit board .
60. Thus, whereas the contact pins 62b of the lower header
16b are directly connected to the circuit board 60, the

25 contact pins 62a of the upper header 16a are indirectly
connected to the circuit board 60 via the small circuit board
66_and vertical connector 68.

5£if; A space S is defined between the lower header 16b
oﬁ?‘ﬁe connector apparatus and the header 74 of the vertical

30 connector 68. Various circuit components may be mounted to
the printed circuit board in space S.

According to a method of the present 1nventlon, the
connector apparatus is assembled to the printed circuit board
60 as follows:

3s (1) predetermlned areas on the prlnted circuit

" board 60 are coated with a solder paste; '

'\
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contact pins to the ci rcﬁit board. Conséquent 'y, hi gﬁ((/g{gr‘rbe grloki(ctoog JF 3 5

printed circuit boards with nmultiple storage- deck connectors is difficult
to achieve. Cenerally, the upper and | ower storage decks are separate units
and are sinply meunted on top of each otheér 1% “form a dual storage deck

appar at us. Unforrunafel¥,,bec use, t he thhaﬂed contact pins of the upper
deck extend outward, effEtti VRS LAVeFi RguUeHRIcLAPaciopersheadere 16bwand

deck, surface verticadledunngigsof HesddleT4 NoithendEsPet 1 Mfe S e $e&f 1 4Nt act
pins to a ci r%lélctha_lfﬁgrrp 4ane' da'::tef 'acflzl'gr.iget eorgot%eacérinted circuit board 60
(these. component parts can be located manually or by a
5 mechanical means); ' '

(iii) the contact pins 62b of the lower header 16b
and the terminals of the header 74 of the vertical connector
68 are then connected to the printed circuit board 60 by |
soldering; -

10 _ (iv) the lower ejecting_mechanism 40b is then fixed
to the -lower housing frame 12b with suitable hardware;

(v) the upper housing 12a and the upper ejecting
mechanism 40a are then assembled on the lower housing 12b
(the upper and lower ejecting mechaniémé 40a and 40b may be

15 connected by a proper screw/nut combination or a locking
pin); ' '

(vi) the receptacle 70 of the vertical connector -
68, which is pre-mounted on a small circuit board 66, is then
fitted over the header 74; and finally, |

20 (vii) the solder tails 64a of the upper header 16a
are soldered to the small printed circuit board 66.

As can be appreciated, the lower header 16b is -
directly connected to the printed circuit board 60 and the
upper header 16a is ihdirectly connected to the printed'

25 circuit board 60 via the small printed circuit board 66 and
vertical connector 68. Thus, the upper and lower headers 16a
andy 16l are both connected to the circuit board 60 without
_t:' advantages that result from having to directly solder

e

éders to that circuit board 60. L

—_—
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pins of the u 1 prevent easy access tfgﬂﬂﬁlu&tgc‘& li' Q %f 1 S 9
the | ower decﬂmllmmﬂﬂmo thi-'s problemis to solder the contact pins
of the | ower decketo the

sireuit board in a first soldering step prior to
mounti ng 't he upper storage deck. Once the lower. storage deck is secure, the
upper storage deck.nay be nmounted on the |ower storage deck, and the _
contact pins ofgiterspeeAargtpr g8¢ deck may be soldered to the circuit board

in a second sol dering step. Unfgrtun tel wowever, the second sol dering
step can effect the har enef} multi-storage deck connector apparatus for

memory cards comprising:
_ at least upper and lower frames coupled together in
5 a stacked arrangement, each frame having opposing side rails
spaced at an interval substantially equal to the width of a
memory card, each frame defining a respective storage deck of
said connector apparatus;
a first array oflcontact pins digposed in said
10 upper storage space; | '
a second'plurality of contact pins disposed in said
lower storage space;
a first circuit board to which one of said uppef
and lower arrays of contact pins is directly electrically
15 connected; _
i a second circuit board to which the other array*éf
contact pins is directly electricaily connected; and B
' a vertical connector érranged between the first
circuit board and the second circuit board and adapted to
20 electrically connect the first circuit board to the second
" ecircuit board, whereby one of said arrays of contact pins is
directly electrically connected to the first circuit board -
- and the other array of contact pins is indirectly
electrically connected to the first circuit board via the
25 second'circuit board and the vertical connector.

. 2. A connector apparatus according to claim 1
hih said first array of contact pins are electrically
fected to said first circuit board by a soldering~pf66éss.

3. A connector apparatus according to claim 2

30 wherein said soldering process comprises a surface mount
technique. ' '

4. A connector apparatus according'to claim 1

wherein said second array of contact pins are electrically
I —
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circuit boar and ircuit board itself. Mreover, if one of the
| ower contact pins breaks free during the d@cend solderlng st ep,

resoldering is extrenmely difficult since the upper contacts are now in the
connected to said second circuit board by a soldering

wolder | of i mmi iﬁﬁuﬁj’gm o pirs Ln sueh < POTIVS ST 7B ra5

process.

5. A connector apparatus according to claim 4
wherein said soldering process comprises a surface mount
5 technique.

6. A method for assembling a multi-storage deck
connector apparatus to a first printed circuit board, wherein
the connector apparatus comprises at least upper and lower -
frames coupled together in a stacked arrangement, each of the

10 frames defining a respective storage deck and having a header
coupled at one end thereof, each header having an array of
contact pins disposed therein, said method comprising the
steps of: '

_ a) attaching the lower frame to the first printdd

15 circuit board; ' _ -

b) soldering to the first printed circuit board (i)
the array of contact pins of the header of the lower frame
and (ii) the terminals of the header of a vertical connector;

c) assembllng the upper frame of the connector

20 apparatus to the lower frame, .

d) fitting a receptacle of the vertical connector
over the header of the vertical connector, there being a
second printed circuit board electrically connected to the
terminals of said receptacle; and o '

25 o _e) soldering the array of contact pins of the

e 1of the upper frame to the second printed circuit

~ whereby the array of- contact pins of the header- of the
upper frame are indirectly electrically connected to the
first printed circuit board via the second printed circuit

30 board and the vertical connector.

7. A method according to claim 6 further
comprising the step of coating predetermined areas of the
. first printed circuit board with a solder paste prlor to
 perform1ng step (b).
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ENTION It is accordingly an obj e@pTgp§h?|§*e€eQ 3 1 3

|nve W ,ﬁ lrgﬂ! mul ti-storage deck connector apparatus that avoids
t he di*sadvan resul.t fromhaving to §I ectrically connect the
contact pins of each storage deck directly t% a main printed circuit board.

According to the presenfg i nvgn & r onnect or
apparatus for nenory cards c% t"{r %Isheos dE-Hcf eag-{é)u‘%g:?ij%ﬁgﬁc I3 RE least
coupl ed toget herej gt said solderz.ng steps (b) and (e) is performed in :

accordance with a surface mount soldering technique.

_______————————‘—_—_——_———__.__— .
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a stacked arrangenent, each frame having opposing side rails spaced at an

I nterval substantially equal to the wdth of a nenory card, each frane

defining a respective storage deck of the ggnnector apparatus; a first

array of contact _pins disposed in the upper storage space; a second

plurality of contact pins di S)RBSTRACT!OP THEEDISCDOSURBspace; a first
clroutt board to whi ol ot el it Rt S o 58r 2 Ol A5t oPLASa S
directly electrical | yA dual storag p P
that facilitates the soldering of connectdrs disposed in the
respéctive storage decks to a main printed circuit board.

5 Upturned solder tails of an upper header are inserted through
an upper circuit board and soldered thereto. Down-turned
solder tails of a lower header are soldered to the main
printed circuit board. A receptacle of a vertical connector
is attached to the undersurface of the upper circuit board,

10 and a header of the vertical connector is mounted on the main
printed circuit board. Terminals of the vertical connector
header are soldered to the lower circuit board. Upon
agsembly of the dual storage deck connector, the upper .

' circuit board is electrically connected to the main printed

15 circuit board via the vertical connector.

to wr
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~onnected; a second circuit board to which the other arr (ﬁnls c/ Vi -
is directly electrically connected; and a vertical connector 'arr n%edo)j|1 35
between the first circuit board and the second circuit / gs ad
el ectrically connect the first circuit board to the sé!gﬂglgls it gggfgpg)'994
wher eby one of- the arrays of contact pins is directly electrically

connected to the first circuit board ang/§ he other array of contact pins is
indirectly electrically connected to the first circuit board via the
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second circuit board and the vertical connector. Prefera i and* .
second arrays of contact pins are connected to their lé

oards using a surface nount soldering technique. A gethod for assenbli ng a
mul ti-storage deck connector apparatus to a first pr / %wtﬂbgamijg n1994
- accordance with the present invention conprises the ps of: o
2/3
62a -
2 86 (6 e W |
64a 22d .
y b 7 2c ( 4o
?0 ¥ \l"/‘/ ( ( .
. 68-§'—\ ! -- | l_i- — v I
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4 12 | 44 60

FIG 2
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-«

a) attaching the lower frame to the first printed circuit - Q’c‘(Qi;zé
g |

soldering to the first printed circuit board (i) the array\g

of the header of the lower frame and (ii) the term nal S0 ader of a

- vertical connector; c) assenbling the upper frane of tméngﬂgr 0 ﬁAUG 199
apparatus to the lower frane; d) fitting a receptacle of the vertical

connector over the header of the vert'b fl connector, there being a second

printed circuit board electrically connhected to the '

FIG 3

i
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:bern1nals of isaid receptacle; and e) soldering the array of CONt aGhejayseres
‘tthe header of the upper frame to the second printed circuit board, whereby
"the array of contact pins of the header of the upper frame are |nd|rectly
electrically connected to the first printed circuit board via the second
printed-circuit board and_the vertical- comnect or....Priof.toperforn.ng..st.ep....
(b), Egreﬁ@?bﬁﬁﬁﬁéﬁﬂaﬁﬁés of s&he first printed ¢ir cUETLATRYBNA BT ed SW t h
a saidérespipsive.: pReetf.et. abl yhged hee.s0! dering step$ 5 »:aﬁp#in(‘ie’) 2ged -‘pepf prgpéd”.
in 68 cidat)e wphfeda Suld Rged .. 8. . I As :paged ... to paged &
Drawing(s) :paged . M... to paged .. ’{1 P Pagﬁd . to paged %,
[Z A“stract paged .%... topaged..T.... paged (. to paged =

gf’,{.
gpﬁ
o0
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CONNECTOR APPARATUS
BACKGROUND
Field of the Invention

The present invention relates to a connector
apparatus for memory cards, and more particularly, to a
connector apparatus having multiple storage decks and an
improved mechanism for connecting the respective contacts of
each storage deck to a printed circuit board.
beacrigtion of the Prior Art _

Plate-like integrated circuit cards, commonly
referred to in the art as "memory cards", have become
increasingly popular for use in noteboock, laptop and desktop
computers, as well as other consumer products. Standard
specifications from the Personal Computer Memory Card
International Association (PCMCIA) and the Japan Electronic
Industry Development Association (JEIDA) have helped to
expand this relatively new industry. Other standard
specifications have been developed by the Joint 'Electron
Device Engineering Council (JEDEC). Although commonly
referred to as 'memory cards,” these cards are by no means
limited to data storage applications. For example, some
cards may perform various I/0 functions for modem and local
area network applications. _

Currently, the PCMCIA/JEIDA standard cards
incorporate a 68-pin female connector at one end, and are
available in three formats. - Type I houses SRAM, PSRAM, MROM,
OPTROM, and flash memory chips and only performs memory
functions. Type I cards have a thickness of 3.3 mm. Type II
cards perform I/0 functions for modem and local area network
(LAN) applications. The side edges of Type II cards are 3.3
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mount Iderlng t echni que. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a

perspe <ng a connector apparatus according to one enbodi nent
of the Fig. 2 is a perspective view show ng the

connect gether with two circuit boards; and Fig. 3 is a
Eerspectlve V|em15homnng the slide plate ;f t he connector apparatus of Fig.
mm thick, however, the main body of the cards is 5.0 mm
thick. Type III cards are reaily not "cards," but rather 1.8
inch hard disk drives having a 10.5 mm thick housing. Again,
however, these cards are equipped with outside edges of 3.3
mm.

Given the increasing popularity of these "memory
cards," a need has arisen for suitable connector devices for
connecting these cards to printed circuit boards in host
devices, such as notebook, laptop ;nd desktop computers. A
number of connector devices have appeared in the prior art.
Prior art connector devices typically comprise some sort of
frame or housing into which a memory card may be inserted. a
contact header with an array of pin contacts is provided at
the far end of the housing to connect with a corresponding
contact array disposed in the front end of the memory card.
Typically, L-shaped pin contacts are employed in the
connector to facilitate connection of each pin to a printed
circuit board; one end of each pin extends into the storage
space of the .connector, while the other end extends
downwardly, external to the hou51ng, for solderlng to the
printed circuit board.

"Many prior art connector devices employ an ejection
mechanism having a slide plate that engages with the memory
card, a rotatable lever mounted on the housing and coupled at
one end to the slide plate, and a push rod coupled to the -
other end of the lever. To eject a memory card, the push rod
is manuglly.dfiven toward the contact header. Movement of
the push rod toward the contact header is translated through
the rotating lever into movement of the slide plate away from
the contact header. As the slide plate moves away from the
contact header, it engages with the memory card thereby
disconnecting the memory card from the array of contacts on
the header and urging the memory card backward out of the
connector device.

Some connector devices have multiple storage decks.
For example, U.S. Patent No. 5,149,276 discloses a connector
apparatus having upper and lower storage decks. Each deck
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- 6 - DEJA DES IﬁTI OF THE PREFERRED EMBODI MENTS Referring to the
dr awi ngs, - rals indicate |like elenents throughout, there is
shown in FﬂﬁE%ﬁ"mF ﬂ a connector apparatus for nmenory cards in

accor dancel red enbodi nent of the present invention. As used

herein, the term"nenory card" refers to any plate-like integrated circuit
card regardl ess of function, including

has its own array of pin contacts. As is typical of prior
art connector devices with multiple storage decks, L-shaped
pins are employed in each deck. Thus, the external portions
of both sets of pins extend downwardly for connection to a
printed circuit board mounted underneath the connector
apparatus. Of course, the upper set of contact pins must
protrude further from the connector before extending
downwardly to the printed circuit board so as to avoid
interference with the lower set of"contact pins. Each set of
pins are connected to the printed circuit board by soldering.

Unfortunately, the use of L-shaped pins in each
storage deck has proven to be disadvantageous when attempting
to solder each set of contact pins to the same printed '
circuit board. 1In particular, it has been difficult to
employ surface mount techniques to connect each set of
contact pins to the circuit board. Consequently, high volume
producﬁion of printed circuit boards with multiple storage-
deck connectors is difficult to achieve.

Generally, the upper and lower storage decks are
separate units and are simply mounted on top of each other to
fofm a dual storage deck apparatus. Unfortunately, because
the L-shaped contact pins of the upper deck extend outward,
effectively covering the contact pins of the lower deck,
surface mount techniques for soldering the respective sets of
contact pins to a circuit board are difficult; the contact
pins of the upper storage deck prévent easy access to the
contact pins of the lower deck. '

One solution to this problem is to solder the
contact pins of the lower deck to the circuit board in.-a
first soldering step prior to mounting the upper storage
deck. Once the lower storage deck is secure, the upper
storage deck may be mounted on the lower storage deck, and
the contact pins of the upper storage deck may be soldered to

' the circuit board in a second soldering step. Unfortunately,
however, the second soldering step can effect the hardened
solder joints of the lower contact pins in such a way that
stress may occur in the hardened solder joints, in components
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12a and oupl ed together in a stacked arrangenent. Each frane
12a, 12b I nes a respectlve storage deck 22a, 22b of the apparatus 12 and
conprises a cross nenber 23a, 23b and a.pgit of side rails 13a, 13b that
extend fromthe cross nenber and are spaced at an interval substantially
equal to a W,ldwiad JEHEd oS FIRECIBDbYar&heaffoss ERBDeLr2&iand side

rails 13 of ‘each franme 12a, 12b for €
board itself. Moreover,n]? gggegg tXeLigaggegontact pins

breaks free during the second soldering step, resoldering is

t hose spﬁcnéaéus #bNC!A, JEI DA and JEDEC associ ations. As shown, the
oonnecto m of Figures 1 and 2 conprises upper and | ower franes
e

extremely difficult since the upper contacts are now in the

way.

SUMMARY OF THE INVENTION

It is accordingly an object of the present
invention to provide a multi-storage deck connector apparatus
that avoids the disadvantages that result from having to
electrically connect the contact pins of each storage deck
directly to a main printed circuit board.

According to the present invention, a multi-storage
deck connector apparatus for memory cards comprises:

at least upper and lower frames coupled together in
a stacked arrangement, each frame having opposing side rails
spaced at an interval substantially equal to the width of a
memory card, each frame defining a respective storage deck of
the connector apparatus; ‘

a first array of contact pins disposed in the upper
storage space;

a second plurality of contact pins disposed in the
lower storage space;

a first circuit board to which one of the upper and
lower arrays of contact pins is directly electrically
connected;

a second circuit board to which the other array of
contact pins is‘directly electrically connected; and

a vertical connector arranged between the first
circuit board and the second circuit board and adapted to
electrically connect the first circuit board to the second-
circuit board, whereby one of the arrays of contact pins is
directly electrically connected to the first circuit board
and the other array of contact pins is indirectly
electrically connected to the first circuit board via the
second circuit board and the vertical connector. Preferably,
the first and second arrays of contact pins are connected to

This is the replacement sheet

Date: 2 1N 19%



structure, one end of each frane 12a, 12b bei ng open. Upper and | ower
headers 16a and 16b are coupled at the other end of each frane 12a, 12b
proxi mate the respective cross nenbers 23a, 23b. Each header 16a, 16b
carries a respective array of contact pins 64a, 64b. As can be appreciated,
addi tional frames (not shown) can be stacked on top of frames 12a and 12b
to form additional storage decks. Slots-22a~ 24b are formed in the inner

surfaces of the respective side rails 133, 13bh of each frame 12a, 12b to
gui de nmenorEhehF (SeIMECThY® ahucBLE BPArAE HEipecai surfageageount

soldering technique.

' A method for assembling a multi-storage deck
~connector apparatus to a first printed circuit board in
accordance with the present invention comprises the steps of:

a) attaching the lower frame to the first printed
circuit board;

b) soldering to the first printed circuit board (i)
the array of contact pins of the header of the lower frame
and (ii) the terminals of the header of a wvertical connecé%r;

c) . assembling the upper frame of the connector
apparatus to the lower frame;

d) fitting a receptacle of the vertical connector
over the header of the vertical connector, there being a
second printed circuit board electrically connected to the
terminals of said receptacle; and

e) soldering the array of contact pins of the
header of the upper frame to the second printed circuit
board, whereby the array of contact pins of the header of the
upper frame are indirectly electrically connected to the
first printed circuit board via the second printed circuit
board and the vertical connector. Prior to performing step
(b), predetermined areas of the first printed circuit board
are coated with a solder paste. Preferably, the soldering
steps (b) and (e) are performed in accordance with a surface
mount soldering technique. '

BRIEF DESCRIPTION OF THE DRAWINGS
Fig..1l is a perspective view showing a connector

apparatus according to one embodiment of the present
invention; )

Fig. 2 is a perspective view showing the connector
apparatus together with two circuit boards; and

Fig. 3 is a perspective view showing the slide
plate of the connector apparatus of Fig. 1.

////

W
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decks 22a, 22b via the open ends thereof. Alternatively, one hard disc
drive (HDD) package 20b, such as, for exanple, a type IIl PCMCIA card, nmay
"be stored in the connector device 12. As shown in Figure 1, the HDD package
20b has a thickness t[err] and conprises a base plate section 20c, and a
-housing 20d containing the actual hard digk.drive (not shown). The housing
20d has a width smaller than that of the base plate section 20c. The base

pl ate section 20pETAILEDL PESURIFTION o SPHe pretdrees Beasbivggrene of the

menory cards 20a. Referring to the drawings, wherein like numerals
indicate like elements throughout, there is shown in Figures
1 and 2, a connector apparatus for memory cards in accordance
with a preferred embodiment of the present invention. Aas
used herein, the term "memory card" refers to any plate-like
integrated circuit card regérdless of function, including
those specified by the PCMCIA, JEIDA and JEDEC associations.

As shown, the connector apparatus 12 of Figures 1
and 2 comprises upper and lower frames 12a and 12b which are
coupled together in a stacked arrangement. Each frame 12a,
12b defines a respective storage deck 22a, 22b of the
apparatus 12 and comprises a cross member 23a, 23b and a pair
of side rails 13a, 13b that extend from the cross member and
are spaced at an interval substantially equal to a width of a
memory card. Preferably, the cross member 23 and side rails
13 of each frame 12a, 12b form a generally U-shaped -
structure, one end of each frame 12a, 12b being open. Upper
and lower headers 16a and léb are coupled at the other end of
each frame 12a, 12b proximate the respective cross members
23a, 23b. Each header 16a, 16b carries a respective array of
contact pins 64a, 64b. As can be appreciated, additional
frames (not shown) can be stacked on top of frames 12a and
12b to form additional storage decks. .

Slots 24a, 24b are formed in the inner surfaces of
the respective side rails 13a, 13b of each frame 12a, 12b to
guide memory cards 20a into and out of the respective storage
decks 22a, 22b wvia the open ends thereof. Alternatively, one
hard disc drive (HDD) package 20b, such as, for example, a
type III PCMCIA card, may be stored in the connector device
12. As shown in Figure 1, the HDD package 20b has a
thickness t, and comprises a base plate section 20c, and a
housing 20d containing the actual hard disk drive (not
shown). The housing 20d has a width smaller than that of the
base plate section 20c. The base plate section 20c has
substantially the same width and height as one of the memory

cards 20a.
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- 7 - \Wen the HDD package 20b is inserted into the connector apparatus 12,
tshe base plate section 20c is guided along the slots 24b in the side rails
13b of the lower frane 12b. Due to its thickness t[err], the HDD package

wi || occupy both the upper and | ower storage decks 22a,b when fully

i nserted into the connector apparatus 12.7 An |/ O socket is

When the HDD package'ZOb is inserted into the
connector apparatus 12, the base plate section 20c is guided
along the slots 24b in the side rails 13b of the lower frame
12b. Due to its thickness t,, the HDD package will occupy
both the upper and lower Storage decks 22a,b when fully
inserted into the connector apparatus 12. An I/0O socket is
disposed in the forward end 20e of each memory card 20a and
the HDD package 20b for connecting to the contact pins 64a,b
of the respective headers 16a,b.

Upper and lower ejecting mechanisms 40a and 40b are
coupled to the upper and lower frames 12a, 12b, respectively.
Preferably, the upper and lower ejecting mechanisms 40a,b are
identical. As shown in Fig. 1, the upper ejecting mechanism
40a has a lever 42a pivotally supported on the cross member
23a of the upper frame 12a. One end of the lever 42a is
coupled to a push rod 44a. The push rod 44a is insérted iinto
a guide frame 46a mounted on an outer side surface of the
upper frame 12a and is slidable along the Y direction. The
other end of the lever 42a has a claw 46a which, through an
opening 44a in the cross member 23a, engages with a slide
plate 48a (Fig. 3) as described below. '

Fig. 3 is a bottom view showing the slide plate
48a. In the present embodiment, the slide plate 48a is
disposed below the cross member 23a of the upper frame 12a
and has a substantially U-shaped configuration with a pair of .
legs 50a. Each leg S0a has a claw 52a extending
substantially perpendicular thereto. The claws 52a of the
slide plate 48a. are guided in corresponding grooves formed in
the 1ipper surface of the side rails 13a of the upper frame
12a proximate the cross member 23a. The slide plate 48a has
a pair of hooks 56a near its forward end that engage with.the
forward end 20e of a memory card inserted into the upper'
storage deck 22a. The slide plate 48a has a claw 58a at its
middle that engages with the claw 46a of the lever 42a.

When a memory card, e.g. memory card 20a, is
inserted into the upper deck 22a, its forward end 20e engages
with the hooks Sé6a of the slide plate 48a causing the slide

__h____________h_____ . :
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di sposed in the forward end 20e of each menory card 20a and the HDD package
20b for connecting to the contact pins 64a,b of the respective headers
16ab. Upper and | ower ejecting nechanisns 40a and 40b are coupled to the
upper and 1 ower franmes 12a, 12b, respectively. Preferably, the upper and

| ower ej ecting mechanisms 40a,b are identigal. As shown in Fig. 1, the
upper ejecting nmechanism 40a has a | ever 42a pivotally supported on the

Cocp e o B SO A e A M S ol cace
er into the storage deck 12a, the I/O socket ln
the forward end 20e of the memory card electrically connects
to the contact pins 64a of the upper header 16a.

To eject the card, the push rod 44a is pushed
toward the header 16a causing the lever 42a to pivot about
its midpoint such that the claw 46a of the lever 42a engages
with the claw S8a of the slide plate 48a thereby urging the
slide plate 48a toward the open end of the upper frame 12a.
As the slide plate 48a moves toward the open end of the frame
12a, the hoocks 56a of the slide plate 48a engage with the
forward end 20e of the memory card thereby forcing the card
backward out of the upper storage deck 22a.

Similar component parts (not shown) of the lower
ejecting mechanism 40b are arranged between the upper and
lower frames 12a, 12b. The lower ejecting mechanism 40b
operates to eject memory cards from the lower deck 22b.

When, an HDD package 20b is inserted in the apparatus 12, the

. lower ejecting mechanism 40b is used to eject the HDD
package.

As shown in Fig. 2, the lower frame 12b of the dual
storage deck apparatus 12 is mounted on a printed circuit
board 60 which is omitted in Fig. 1 for convenience of
illustration only. Respective interface circuits (not shown)
for the upper and lower headers 16a and 16b may be printed on
the printed circuit board 60. _

_ The upper header l16a of the connector apparatus 12
hagg;;plurallty of L- -shaped contact pins 62a with upturned
soXaey tails 64a. According to the present invention,-thé
solder tails 64a of upper array of contact pins 62a are
inserted through corresponding solder holes in a small
printed circuit board 66 and are soldered thereto. A
receptacle 70 of a surface mount vertical connector 68 is
mounted on the lower surface of the small printed circuit
board 66. Terminals 72a of the receptacle 70 are soldered to
the small printed circuit board 66. The small printed
circuit board 66 connects each terminal 72a to a respective
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a guide franme 43a nounted on an outer side surface of the upper frane 12a
and is slidable along the Y direction. The other end of the |lever 42a has a
cl aw 46a whi ch, through an opening 47a in the cross nenber 23a, engages
with a slide plate 48a (Fig. 3) as described below Fig. 3 is a bottomview
showi ng the slide plate 48a. In the present enbodinent, the slide plate 48a
i s di sposed bel ow the cross nenber 23a aof o he upper frame 12a and has a
substantially U-shaped configuration with a pair of |egs 50a. Each | eg 50a
has a cl aw e eftehdi sglder tails 64a, in a one-to-one correspondence.

Essentially, therefore, each terminal 72a is an extension of
a respective one of the contact pins 62a of the upper header
ls6a.

A mating header 74 of the face mount vertical
connector 68 is mounted on the printed circuit board 60.
Mating terminals 72b of the header 74 are soldered to the
printed circuit board 60. Like the upper header 16a, the
lower header 16b of the connector apparatus has a plurality
of contact pins 62b. Down-turned solder tails 64b of the
contact pins 62b of the lower header 16b are soldered
directly to their corresponding connection points on the main
printed circuit board 60. When the upper housing 12a is '
assembled on the lower housing 12b, as.described hereinafter
in greater detail, the receptacle 70 and header 74 of the
vertical connector 68 are connected together to form an
electrical connection between each of the contact pins 62a of
the upper header 16a and corresponding connection points on
the main printed circuit board 60. That is, the small
printed circuit board 66 and vertical connector 68 serve to
connect each of the contact pins 62a of the upper header 16a
to respective signal traces on the main printed circuit board
60. Thus, whereas the contact pins 62b of the lower header
16b are directly connected to the circuit board 60, the
contact pins 62a of the upper header 16a are indirectly
connected to the circuit board 60 via the small circuit board
66 and vertical connector 68.

A space S is defined between the lower header 16b
offthé connector apparatus and the header 74 of the vertical
.connector 68. Various circuit components. may be mounted to
the printed circuit bocard in space S.

According to a method of the present invention, the’
connector apparatus is assembled to the printed circuit board
60 as follows: '

(i) predetermined areas on the printed circuit
‘board 60 are coated with a solder paste;
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substantial ly perpendicular thereto. The claws 52a of the slide plate 48a
are guided in correspondi ng grooves fornmed in the upper surface of the side
rails 13a of the upper franme 12a proxi mte the cross nenber 23a. The slide
pl ate 48a has a pair of hooks 56a near its forward end that engage with the
forward end 20e of a nenory card inserted into the upper storage deck 22a.
The slide plate 48a has a claw 58a at ifsjgnddl e that engages with the claw
46a of the lever 42a. Wen a nenory card, e.g. nenory card 20a, is inserted
into the upper deck 224) ithef Qowerd oudide 19M)adRfver header 16b and

vertical connector header 74, but not the lower ejecting
mechanism 40b, are arranged on the printed circuit board 60
(these component parts can be located manually or by a
mechanical means);

(iii) the contact pins 62b of the lower header 16b
and the terminals of the header 74 of the vertical connector
68 are then connected to the printgd circuit board 60 by
soldering;

' (iv) the lower ejecting mechanism 40b is then fixed
‘to the lower housing frame 12b with suitable hardware;

' (v) the upper housing 12a and the upper ejecting
mechanism 40a are then assembled on the lower housing 12b
(the upper and lower ejecting mechanisms 40a and 40b may be
connected by a proper screw/nut combination or a locking
pin) ;

(vi) the receﬁtacle 70 of the vertical connector -
68, which is pre-mounted on a small circuit board 66, is then
fitted over the header 74; and finally, o
o (vii) the solder tails 64a of the upper header 16a
are soldered to the small printed circuit board 6s§.

As can be appreciated, the lower header 16b is
directly connected to the printed circuit board 60 and the
upper header l6a is indirectly connected to the printed
circuit board 60 via the small printed circuit board 66 and
vertical connector 68. Thus, the upper and lower headers 16a
and.16b- are both connected to the circuit board 60 without
ﬂé_£§!§q¢vantages that result from having to directly solder
bowmgNedders to that circuit board 60.
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with the hooks 56a of the slide pl ate 48a causing the siide ptate—+48
slide toward the header 16a. As the nenory card noves fu

storage deck 12a, the 1/0O socket in the forward end 20e m Mﬂg qu
el ectrically connects to the contact pins 64a of the upper*hea

eject the card, the push rod 44a is push%g-tomard t he header 16a causing
the | ever 42a to pivot about -

WHAT IS CLAIMED IS:

1. A multi-storage deck connector apparatus for
memory cards comprising:

at least upper and lower frames coupled together in
a stacked arrangement, each frame having opposing side rails
spaced at an interval substantially equal to the width of a
memory card, each frame defining a respective storage deck of
gsaid connector apparatus;

a first array of contact pins disposed in said
upper storage space;

a second plurality of contact pins disposed in said
lower storage space;

a first circuit board to which one of said upper
and lower arrays of contact pins is directly electrlcally
connected;

. a second circuit board to which the other array of
contact pins is directly electricaily connected; and

a vertical connector arranged between the first
circuit board and the second circuit board and adapted to
electrically connect the first circuit board to the second
circuit board, whereby one of said arrays of contact pins is
directly electrically connected to the first circuit board
and the other array of contact pins is indirectly
electrically connected to the first circuit board via the
second circuit board and the vertical connector.

2. A connector apparatue according to claim 1
within gaid first array of contact pins are electrically
commseced to said first circuit board by a soldering -p¥ocess.

3. A connector apparatus according to claim 2
wherein said soldering process comprises a surface mount
technique.

4. A connector apparatus according to claim 1

wherein said second array of contact pins are electrically
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Its mdpoint such that the claw 46a of the |ever 425_€ﬁ§§§§§‘mrf+h+he—claw
58a of the slide plate 48a thereby urging the inde the
open end of the upper frane 12a. As the slide plate Mﬂgﬂﬂ

open end of the frame 12a, the hooks 56a of the slide*plate. th

the forward end 20e of the nmenory card_;@gfepy forcing the card backmard
out of the upper storage deck 22a. Simlar conponent parts (not shown) of -

t he Iower(%éﬁﬁéégéﬂ?¥§mggfﬁpé@ ﬁ&ecfféﬁﬂgeﬂoggggﬁ9natQSIHQQ@Bgand | ower

frames 12a OWET ejec I ng mechani sm
process.

S. A connector apparatus according to claim 4
wherein said soldering process comprises a surface mount
technique.

6. A method for assembling a multi-storagé deck

connector apparatus to a first printed circuit board, wherein
the connector apparatus comprises at least upper and lower
frames coupled together in a stacked arrangement, each of the
frames defining a respective storage deck and having a header
coupled at one end thereof, each header having an array of "
contact pins disposed therein, said method comprising the
steps of:
. a) attaching the lower frame to the first printdd
circuit board;
| b) soldering to the first printed circuit board (i)

the array of contact pins of the header of the lower frame
and (ii) the terminals of the header of a vertical connector;

" ¢) assembling the upper frame of the connector
apparatus to the lower frame;

d) fitting a receptacle of the vertical connector
over the header of the vertical connector, there being a
second printed circuit board electrically connected to the
terminals of said receptacle; and
e) soldering the array of contact pins of the

hejﬂi:—of the upper frame to the second printed circuit
bo#kd whereby the array of contact pins of the header- of” “the
upper frame are indirectly electrically connected to the
first printed circuit board via the second printed circuit
board and the vertical connector.

7. A method according to claim 6 further
comprising the step of coating predetermined areas of the
first printed circuit board with a solder paste prior to

performing step (b).
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operates to eject nenory cards fromthe | ower deck 22b. Wien,

package 20b is inserted in the apparatus 12, the | ower n| sm
40b is used to eject the HDD package. As shown in Fi g. anﬂm Img

12b of the dual storage deck apparatus 12 is nounted on a prim

board 60 which is omtted in Fig. 1 for convenience of illustration onIy

Respective interface circuits (not shown) for the upper and | ower headers
16a and 16b rmay be printed on the pri nt_e(hci_rcuit board 60.

8. A method according to claim 6 wherein at least
one of said soldering steps (b) and (e) is performed in
accor._'dance with a surface mount soldering technique.

—_—
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The upper header 16a of the connector apparatus 12 has a plurality of
L-shaped contact pins 62a with upturned solder tails 64a. According to the
present invention, the solder tails 64a of upper array of contact pins 62a
are inserted through correspondi ng solder holes in a small printed circuit
board 66 and are soldered thereto. A reggptacle 70 of a surface nount
vertical connector 68 is nounted on the | ower surface of the small printed
circuit board 66. Term nals 72a of the receptacle 70 are soldered to the
smal |l printed circuit board 66.CONNEGTCR | ARPPARATUS

ABSTRACT

A dual storage deck connector apparatus is
provided that facilitates the soldering of coneectors
disposed in the respective storage decks (22a, 22b) to
a main printed circuit board (60). TUpturned solder
tails (64a) of an upper header (l16a) are inserted
through an upper circuit board (66) and soldered
thereto. Down-turned solder tails (64b) of a lower
header (iGb) are solder to the main printed circuit
board (60). A receptacle (70) of a vertical connector
(68) is attached to the undersurface of the upper
circuit board (66), and a header (74) of the vertical
connector (68) is mounted on the main printed circuit
board (60). Terminals of the verticai connector (e8)
header (74) are solderéd to the lower circuit board
(60) . Upon assémbly of the dual storage deck
connector, the upper circuit board (66) is
electrically connected to the main printed circuit

board (60) wvia the vertical connector (68).

FIGURE 2
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circuit board 66 connects each termnal 72a to a respective -9- one of
~the solder tails 64a, in a one-to-one correspondence. Essentially,
therefore, each terminal 72a is an extension of a respective one of the
contact pins 62a of the upper header 16a. A mating header 74 of the face
nount verti cal -1 -
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connector 68 is nounted on the printed circuit board 60. Mating terminals
72b of the header 74 are soldered to the printed circuit board 60. Like the
upper header 16a, the |ower header 16b of the connector apparatus has a
plurality of contact pins 62b. Down-turned solder tails 64b of the contact
pins 62b of the | ower header 16b are selgered directly to their
correspondi ng connection points on the main printed circuit board 60. Wen
t he upper housing 12a is assenbled on the | ower housing 12b, as descri bed
hereinafter in greater detail, the receptacle 70 and header 74 of the

720 66 60 120 12

ba ( 6 224 ¢ / | 4o
esa.j,O$ A"';’/ /'( \_(_ - :‘:l

1 : < ]

N N OO W L Y U " W N N O O W W L S N, N,

B g ] Ye;fb Bb : 44/b ;
L
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FIG 2
. This Sheet Has Been Replaced
| “IIlI" IIII" l"l II ml - ' - This is the replacement sheet
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vertical connector 68 are connected together to forman electrical
connecti on between each of the contact pins 62a of the upper header 16a and
correspondi ng connection points on the main printed circuit board 60. That
is, the small printed circuit board 66 and vertical connector 68 serve to
connect each of the contact pins 62a of- the- upper header 16a to respective
signal traces on the main printed circuit board 60. Thus, whereas the
contact pins 62b of the |l ower header 16b are directly connected to the
circuit board 60, the contact pins 62a of the upper header 16a are
indirectly

FIG 3

g

This is the replacement sheet
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connected to tT‘ne Ci rcwt board 60 VI a the small circuit board 66 armm}rﬂ” '

vertical connect
t he connector ap
Various circuit
space S. Accord
apparatus is ass

-defi ned between the

he prﬁient I nvention,
ed circuit board 60 as fol

circuit

1. A multi-storage deck connector épparatus_ for mémory cards comprising: | ‘Illl

16b of

ader 73 of &tshe vertlcgl neclt‘or
mu.nte to the printe jmwm Myﬂ””m

This Sheet Has Been Re'ilam
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at least upper and lower frames coupled together in a stacked arrangement, each
frame having opposing side rails spaced at an interval substantially equﬂ fo the width of
a memory card, each frame having opposing side rails spaced at an interval sﬁbstantially
equal to the width of a memory card, each frame defining a respective storage deck of
said connector apparatus;

a first array of contact pins disposed in said upper storage space;

a second plurality of contact pins disposed in said lower storage spabe;

a first circuit board to which one of said upper and lower arrays of contact pins is
directly electrically connected;

a second circuit board to which the other array of -contact pins .is directly
el_ectrically connected; and

a vertical connector arranged between the first circuit board and the second circuit

board and adapted to electrically connect the first circuit board to the second circuit

board, whereby one of said arrays of contact pins is directly electrically connected to the

first circuit board and the other array of contact pins is indirectly electrically connected

to the first circuit board via the second circuit board and the vertical connector.

2. A connector apparatus for connecting a memory card to a main printed circuit -

board, said connector apparatus comprising:

B I;* CF RECEIPT ...
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board 60 arg¢ coat ed WI th 6I der paste; -10- (i ) Hmllﬁm
12b, | ower vérf{i cal connector header _
§n.ém%}r TR

ej ecting me¢h efafjranged on the printed CIrCUTt voar
conponent parts_can be |ocajed manually or by a mechanical mneans);

12

a frame having opposing side rails spaced at an interval substantially equal to the
width of a memory card;

a header coupled to the frame and having an array of contact pins; and

means for indirectly connecting the an;ay of contact pins to the main printed circuit
board.
3. A connector apparatus for connecting a memory card to a main printed circuit
board, said connector apparatus comprising:

a frame having opposing side rails spaced at an interval substantially equal to the
width of a memory card;

a header coupled to the frame and having an array of contact pins; and

a connector s;oldered to the main printed circuit board, the érray of contact pins
being indirectly connected to the main printed circuit board via said connector.
4. A connector apparatus for conmnecting a memod card to a main printed circuit
board, said connector apparatus comprising:

 a frame having opposing side rails spaced at an interval substantially equal to the

width of 2 memory card, said frame defining a storage space of said connector apparatus;

a header coupled to the frame and having an array of contact pins;

an intermediate printed circuit member to which the array of contact pins are
connected; and

a connector for connecting the intermediate printed circuit member to the main
printed circuit board, whereby the array of contacts are indirectly connected to the maiﬁ

printed circuit board via the intermediate printed circuit member and said connector.

-
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(iil) the co he | ower header 16b anﬂ—t—he—t—e#m—nal_s_of_t he

keader 74 of ' cohnector 68 are then connec the printed
circuit boar ) ing;l (iv) the |ower egj ectln | ﬁ lﬁ
then fixed tp t h frame 12b with suitabl he

upper housin ej ect | ni:; mechani sm 40a are then asserﬁ)l ed
on the | owert pper and! 8 ower ej ecting nechani sms 40a and
40b may bs, comemﬁnedobmpparamphr conhesting Ut phumatity rodithemonyr caxds éekd mgpin

printed circuit board, said connector apparatus comprising:

a plurality of frames each having opposing side rails spaced at an interval |
substantially equal to the width of a memory card, each of said frames defining a storage
space for receiving a memory card, and each of said frames having a header coupled
thereto that comprises an array of contact pins;

an intermediate printed circuit member to which at least one of the arrays of
contact pins of said headeré is connected; and

a connector for connecting the intermediate printed circuit member to the main
printed circuit board, whereby said at least one array of comtact pins is indirectly

." connected to the main printed circuit board via the intermediate printed circuit member
and said connector.
6.  Apparatus for providing a connection between a device and a main printed circuit
board, said apparatus comprisiﬁg:

a header spaced from the main printed circuit board and having an array of contact
pins for connecting to the device;

- an intermediate printed circuit member to which the array of contact pins of the
header are connected; and

a connector for connecting the intermediate printed circuit member to the main
printed circuit board, whereby the array of comtacts of the header are indirectly
connected to the main printed circuit board via the intermediate printed circuit member

and said connector.
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SHEET

pin);. (V|)R§g%%§EwFNT of the vertical connector 68, which is
pre-nnunte |t‘board 66, is then fitt 74,
and finall r tails 64a of the upper ,mmum"nuﬁlmmm

sol dered t ed circuit board 66. As can' bé& appré8ci ated, the
| ower headgr I's directly connectedypo the printed circuit board 60 and
t he upper rectly connected to the printed circuit board

60 via t he.snmeAppamtis fardprovidingi ¢onnections bétvesed a plurality of devices and 2 main

printed circuit board, said apparatus comprising:

a plurality of headers each comprising an array of contact pins for connecting to
one of .said devices, said headers being arranged such that at least one header is spaced
from a surface of the main printed circuit board;

an intermediate printed circuit member to which the array of contact pins of said at
least one header are connected; and

a comnector for connecting the intermediate printed circuit member to the main
printed circuit board, whereby the array of contact pins of said at least one header are

indirectly connected to the main printed circuit board via the intermediate printed circuit

- member and said connector.

8. A comnector apparatus according to claim 1, wherein said first array of contact pins

and/or the second array of contact pins are electrically connected to said first circuit .

board and/or second circuit boards respectively by a soldering process.

9. A connector apparatus according to claim 8, wherein said soldering process
comprises a surface mount technique.

10.. A connector apparatus according to claim 2, wherein the means for indirectly
connecting the array of contact pins to the main printed circuit board comprises a
connector soldered to the main printed circuit board, the array of contact pins being
indirectly connected to the main printed circuit board via said connector.

11. A connector apparatus according to claim 10 further comprising an intermediate

printed circuit member, the array of contact pins being connected to the intermediate
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result f
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appar at

IREFLAUEMENE Qreiiah | :
onnector 68. Thys, the upper and | ower S 16a an

ngct @df MAYt1B®7 cijrquit board 60 without the di sa

ram having to dijrdgctly sol der both headers to t mgﬂﬂtﬂz’mj
IFF===wrar=rs—ctailned is: 1. A nmulti-storage deck* connec

s_for nenory

15
printed circuit member and the intermediate printed circuit member being connected to

| said connector.

12. A connector apparatus according to any one of claims 3,4,5,6,7,10 or 11, wherein
said connector comprises a surface mount connector.

13. A connector apparatus according to claim 12, wherein said connector comprises a
vertical connector having a header portion aﬁd a mating receptacle portion, one of said
header and receptacle ﬁortion_s being soldered to the main printed circuit board and the
other of said portions being soldered to the intermediate pn'ntea circuit member.

14. A connector apparatus according to claim 13, wherein said header portion is

disengageable from said receptacle portion.

. 15. A connector apparatus according to any one of claims 4,5,6 or 11, wherein said

intermediate printed circuit member comprises an intermediate printed circuit board.
16. A connector apparatus according to claim 6 or 7, wherein said device or said
plu_rality of _devices comprises at least one memory card.
17. A method for assembling a multi-storage deck comnector apparatus to a first
printed circuit board, wherein the connector apparatus comprises at least upper and
lower frames coupled together in a stack arrangement, each of the frames defining a
respective storage deck having a header coupled at one end thereof each header having
an array of contact pins disposed therein, said method comprising the steps of.

a) attaching the lower frame to the first printed circuit board;

b). soldering to the first printed circuit board (i) the array of contact pins of |

the header of the lower frame and (ii) the terminals of the header of a vertical connector;

'\
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pper and | ower frames coupled together in a

rlame havi ng opposing side r w

l{ to the width of a nenory E “”ﬂmnnﬂm

1 riage deck of said connector appardtud; & fitrst
c-ntact plns di sposied in said ugger storage space; a second array

aid | oner storage space;

c) assemblmg the upper frame of the connector apparatus to the lower
frame;
d) fitting a receptacle of the vertical connector over the header of the

vertical connector, there being a second printed circuit board electrically connected to
the terminals of said receptacle; and
e) soldering the array of contact pins of the header of the upper frame to the
second printed circuit board, whereby the array of conta;ct _pins of the header of the upper
frame are indirectly electrically connected to the first printed circuit board via the second
 printed circuit board and the vertical connector.
18. A method for assembling 2 memory card connector apparatus to a main érinted

. circuit board wherein the connector apparatus comprises a frame having opposi#g side
rails spaced at an interval substantially equal to the width of 2 memory card and a header
coupled to the frame and having an array of contact pins, said method comprising the
steps of: |

(a) mounting said frame on the main printed circuit board; and
®) indirectly connecting the array of contact pins of said header to respective
connection points on the main printed circuit board.

. 19. A method for assembling a muliti-storage deck connector apparatus to a main
printed circuit board, wherein the connector apparatus comprises at least upper and
lower frames coupled together in a stacked arrangement, each of the frames defining a
respective storage deck and havipg a header coupled at one end. thereof, each header

_ having an array of contact pins disposed therein, said method co'mpﬁsing the steps of:

_—
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a first
cont act

5 hag2d i IR e BAY ch one of said upper M
ng~1s directly feliectrically connected; a{ ”wm, ' oard
ﬂjﬁ'm“’@l ch the

an

niam'g_wmre% ation with said first ¢i

arranged ) _

ot her arrfyjiof contact pi} slis directly electrically conrtectleds a
verti cal fote EetoTarT anged% between thejfirst circuit board and the second
circuit bffard and adapted t® electrically connect the first circuit board

to the seCOWGarT T Curttadhing the lawesfame tortke mainqwinted:giscuiy §od; cont act pins is
directly electrically connected to the first circuit
b) connecting the array of contact pins of the header of the upper frame to

respective connection points of an intermediate printed circuit member;

c) assembling the upper frame of the connector apparatus to the lower
frame; and
d) connecting the intermediate printed circuit member to the main printed

circuit board via a connector such that the array of contact pins of the header of the
upper frame are indirectly electrically connected to the main printed circuit board via the
intermediate printed circuit member and the connector.
20. A methpd for assembling a multi-connector apparatus to a main printed circuit
.. board, wherein the multi-connector apparﬁtus comprises a plurality of headers spaced
from a surface of the main printed circuit board, each header having an array of contact
pins disposed therein for connecting to a device, said method comprising the steps of:
a) connecting the array of contact pins of at least one of said plurality of
headers to respéctive conﬁection points of an intermediate printed circuit member; and
b) connecting the intermediate printed circuit member to the main printed
. circuit board via a connector such that the array of contact pins of said at least one
header are indirectly electrically connected to the main printed circuit board via the
intermediate printed circuit member and the connector.
21. A method according to claini 17, further comprising the step of coating
predetermined areas of the first printed circuit board with a solder. paste prior to

performing step (b).
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'd - ‘-:"'. i ARV pf contact pins is indi rec aII
- : . j uit board via the second the
verti cal § Ife . 7 connect or appar at us f or connectcl ng car

to a rral jooar d, said connector apparatus com prising: a
g rails spacedjgt an interval substantially equal
to the gta~af—a-_npnm gard; a header coupled to the frame and havi ng an
array of e@ant aécmeqhndapcordmg to claim 17 or 21, wherein at least one of said soldering steps

(b) and (e) is performed in accordance with a surface mount soldering technique.
23. A method according to claim 18, wﬁerei'n said step of indirectly connecting the
array of contact pins to the main printed circuit board comprises:

® connecting the array of contact pins_of said header to respective
connection points on an intermediate printed circuit member; and

(i) connecting the intermediate printed circuit member to the main printed
circuit board via a connector.
24. A method according to claim 19, 20 or 23, whefein said connector ccmprises a
surface mount connector having a header portion and a receptacle portion, one of said

 header .and receptacle portions being soldered to the main printed circuit board and the

other of said portions being soldered to the intermediate printed circuit member, said
connecting step comprising connecting the receptacle portion to the header portion.
25. A method according to any one of claims 19,20 or 24, wherein said intermediate

printed circuit member comprises an intermediate printed circuit board.

heet Has Been Replaced
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“"uﬂﬁfﬁﬁﬁaﬂﬁd circuit nenber arranged parallel to said main
~t0aryd;} and neans for indirectly connecting the array of

in printed circuit board by way of said internmediate
.t 3. The connector apparatus of claim2 wherein the
»i.bnnectlng the arr of contact pins to thé main
conpri ses a connector soldered to the main printed
Ci r cth-i—=beerd—tfe=arTay of contact pins being indirectly connected to the
mai n printed ci

circuit board CONNECTOR APPARATUS
ABSTRACT

. A dual storage deck connector apparatus is
provided that facilitates the soldering of. coneectors
disposed in the respective storage decks (22a, 22b) to

a main printed circuit board (60).. Upturned solder

tails (64a) of an upper header (16a) are inserted

through an wupper circuit board (6%) and soldered
thereto. Down-turned solder tails (64b) of a lower
header (16b) are solder to the main printed circuit
board (60). A receptacle (70) of a vertical connector
(68) is attached to the undersurface of the upper
circuit board (66), and a header (74) of the vertical
connector (68) is mounted on the main printed circuit
board (60). Terminals of the verticai connector (68)
header (74) are soldered to the lower ci?cuit board
(60). Upon assembly of the dual storage deck
connector, the upper circuit board (66) is
electrically connected to the main printed circﬁit

board (60) wvia the vertical connector (68).

FIGURE 2

I
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anneﬁanm 2-—-4:~-The connector apparatus of claim 3 waeesirers
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dppar Ai'¢ connector conprises a verti Lé\ﬁﬁmmg; FET.
haV|ng ndflng receptacle portion, one of sai-d.header

é,,, ; 1.

| |

i [

? .

MULTI-STORAGE DECK --CONNECTOR. APPARATUS A3 AUG 1999

BACKGROUND
Field of the Inventio ' -
The present invention relates to a connector

apparatus for memory cards, and more particularly, to a

- connector apparatus having multiple storage decks and an
improved mechanism for cdnnecting the respective contacts of
each storage deck to a printed circuit board.

_ Description of the 14

Plate-like integrated circuit cards, commonly

referred to in the art as "memory cards”, have become
increasingly popular for use in notebook, laptop and desktop |
computers, as well as other consumer products. Standard
specifications from the Personal Computer Memory Card
International Association (PCMCIA) and the Japan Electronic
Industry Development Association (JEIDA) have helped to
expand this relatively new industry. Other standard
specifications have been developed by the Joint Electron
Device Engineering Council (JEDEC). Although commonly
referred to as 'memory cards,” these cards are by no means
limited to data storage applications. For example, some
cards may perform various 1/0 functions for modem and local
area network applications.

" Currently, the PCMCIA/JEIDA standard cards
incorporate a 68-pin female connector at one end, and are
available in three formats. Type I houses SRAM, PSRAM, MROM,
OPTROM, and flash memory chips and only performs memory
functions. Type I cards have a thickness of 3.3 mm. Type II
cards perform I/0 functions for modem and local area network
(LAN) applications. The side edges of Type II cards are 3.3



camaen

and rece>REEL&CEHE%H’SHEBb ng sol dered to the main printed circuit board

and the ¢t of saird poft]ons being soldered to the intermediate printed

Circuit podrd fymgcohngct or apparatus of claimb5, wherehppSaH :
L ph e SR e

portion i|s dlsengageable ffom said receptacle por- tion. _
apparatus rein said intermediate printed circuit nenber
conpri se$ an interne- di at p printed circuyt_board. 8. Aconnector apparatus

for connéTtrng a nenvry card to

mm thick, however, the main body of the cards is S.0 mm
thick. Type III cards are really not "cards," but rather 1.8
inch hard disk drives having a 10.5 mm thick housing. Again,

however, these cards are equipped with outside edges of 3.3
mm. _ ' .

Given the increasing popularity of these "memory
cards," a need has arisen for suitable connector devices for
connecting these cards to printed circuit boards in host
devices, such as notebook, laptop énd desktop computers. A
‘number of connector devices have appeared in the prior art.
‘Prior art connector devices typically comprise some sort of
frame or housing into which a mémory card may be inserted. A
contact header with an array of pin contacts is provided at '
the far end of the housing to connect with a corresponding
contact array dispcsed in the front end of the memory card.
‘Typically, L-shaped pin contacts are employed in the
connector to facilitate connection of each pin to a printed
circuit board; one end of each pin extends into the storage
space of the connector, while the other end extends
downwardly, external to the housing, for soldering to the
printed circuit board.

Many prior art connector devices employ an ejection
-mechanlsm having a slide plate that engages with the memory
card, a rotatable lever mounted on the housing and coupled at
one end to the slide plate, and a push rod coupled to the
other end of the lever. To eject a memory card, the push rod
is manually driven toward the contact header. Movement of
the push rod toward the contact header is translated through
the rotating lever into movement of the slide plate away from
the contact header. As the slide plate moves away from the
contact header, it engages with the memory card thereby
disconnecting the memory card from the array of contacts on
‘the header and urging the mémory card backward out of the
connector device.

Some connector devices have multiple storage decks.
For example, U.S. Patent No._5,149,276 discloses a connector
apparatus having upper and lower storage decks. Each deck
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a main pfifted crrecait afd, said connector apparatus com prising: a
frame ha |1g F rails spaced at an interval substantl gﬂg&
to the wd ?9&@%@%3 rd; a header coupled to the f r ameR %ﬁh%%ﬁ T
array offc nternmedi ate printed circuit nenber arranged

parallel}jto said main pr|n ed circuit board; and a connector soldered to
t he mai n™priftet—cirecuort—board, the array3 of contact pins being indirectly

connected to the °
has 1its own array of pin contacts. As is typical of prior

art connector devices with multiple storage decks, L-shaped
pins are employed in each deck. . Thus, the external portions
of both sets of pins extend downwardly for connection to a

printed circuit board mounted underneath the connector
apparatus. Of course, the upper set of contact pins must
protrude further from the connector before extending
downwardly to the printed circuit board so as to avoid
interference with the lower set of contact pins. Each set of
pins are connected to the printed circuit board by soldering.

Unfortunately, the use of L-shaped pins in each .
storage deck has proven to be disadvantageous when attempting
to solder each set of contact pins to the same printed
circuit board. 1In particular, it has been difficult to
employ surface mount techniqﬁes to connect each set of
contact pins to the circuit board. Consequently, high volume
producﬁion of printed circuit boards with multiple storage-
deck connectors is difficult to achieve.

Generally, the upper and lower storage decks are
separate units and are simply mounted on top of each other to
form a dual storage deck apparatus. Unfortunately, because
the L-shaped contact pins of the upper deck extend outward,
effectively covering the contact pins of the lower deck,
surface mount techniques for soldering the respective sets of
contact pins to a circuit board are difficult; the contact
pins of the upper storage deck prevent easy access to the
contact pins of the lower deck.

One solution to this problem is to solder the -
contact pins of the lower deck to the circuit board in.-a
‘first soldering step prior to mounting the upper storage
deck. Once the lower storage deck is secure, the upper
storage deck may be mounted on the lower storage deck, and
the contact pins of the upper storage deck may be soldered to
the circuit board in a second soldering step. Unfortunately,
however, the second sbldering step can effect the hardened
solder joints of the lower contact pins in such a way that
stress may occur in the hardened solder joints, in components
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dtor. 9. The cdnrector apparatus of claim8 wherein said

Q)

rjnect or conprises a vertical connector ng a

e
CIrCUIt bd%}gpady attached to cge circult oarg and in the circuit

bo;rd itself. Moreover, if one of the lower contact pins

breaks free during the second soldering step, resoldering is
extremely difficult since the upper contacts are ncow in the
way.

SUMMARY OF TEE INVSNT;ON
It is accordingly an object of the present

invention to provide a multi-storage deck connector apparatus
that avoids the disadvantages that result from having to

‘electrically connect the contact pins of each storage deck

directly to a main printed circuit board.

According to the present invention, a multi-storage
deck connector apparatus for memory cards comprises:

at least upper and lower frames coupled together in
a stacked arrangement, each frame having opposing side rails
spaced at an interval substantially equal to the width of &
memory card, each frame defining a respective storage deck of
the connector apparatus;

a first array of contact pins disposed in the upper
storage space; |

a second plurality of contact pins disposed in the
lower storage space;

a first circuit board to which one of the upper and

- lower arrays of contact pins is directly electrically

connected;

. a second circuit board to which the other array of
contact pins is *directly electrically connected; and

a vertical connector arranged between the first

circuit board and the second circuit board and adapted to
electrically connect the first circuit board to the second.
circuit board, whereby one of the arrays of contact pins is
directly electrically connected to the first circuit board
and the other array of contact pins is indirectly
electrically connected to the first circuit board via the
second circuit board and the vertical connector. Preferably,
the first and second arrays of contact pins are connected to

via said intermediate printed circuit board and

0 r3AHS19995u rif dce nount connector. 10. The connect T SH
3] mngrel n said (4 | or Q%l LAGEMEN

.t?ﬁﬁ=ﬁﬁﬁ=a“ﬁurﬁnc receptacle pagrtion, one of said header and
I ortions being soldered to rh& fain printed circuit board and
sal, portloqi bei ng sol dered I-nt.er.nedi at e .printed
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:jthelr respective circuit boards usxng a surface mount
soldering technique.

A method for assembling a multi-storage deck
connector apparatus to a first printed circuit board in
accordance with the present invention comprises the steps of:

a) attaching the lower frame to the first printed
‘circuit board; ) .

b) soldering to the first printed circuit board (i)
the array of contact pins of the header of the lower frame
and (ii) the terminals of the header of a vertical connector;

' ' c) assembling the upper frame of the connector
apparatus to the lower frame,

d) fitting a receptacle of the vertical connector
over the header of the vertical connector, there being a

- second printed circuit board electrically connected to the
terminals of said receptacle; and

e) soldering the array of contact pins of the
header of the upper frame to the second printed circuit
board, whereby the array of contact pins of the header of the
upper frame are indirectly electrically connected to the
first printed circuit board via the second printed circuit
board and the vertical comnnector. Prior to performing step
(b), predetermined areas of the first printed circuit board
are coated with a solder paste. Preferably, the soldering
steps (b) and (e) are performed in accordance with a surface
mount soldering technique.'

B DESCRI N OF THE D GS

Fig. 1 is a perspective view showing a connector
apparatus according to one embodiment of the present
invention; . |

Fig. 2 is a perspective view showing the connector
apparatus together with two circuit boards; and

Fig. 3 is a perspective view showing the slide
plate of the connector apparatus of Fig. 1.
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A D RIPTION OF HE PREFER D

Referring to the drawings, wherein like numerals

" indicate like elements throughout, there is shown in Figures

1 and 2, a connector apparatus for memory cards in accordance
with a preferred embodiment of the present invention. as
used herein, the term "memory card" refers to any plate-like
integrated circuit card regardleSS'of'function[ including
those specified by the PCMCIA, JEIDA and JEDEC associations.
As shown, the connector apparatus 12 of Figures 1
and 2 comprises upper and lower frames 12a and 12b which are
‘coupled together in a stacked arrangement. Each frame 1l2a,
12b defines a respective storage deck 22a, 22b of the
apparaéus 12 and comprises a cross member 23a, 23b and a pair
of side rails 13a, 13b that extend from the cross member and
are spaced at an interval substantially equal to a width of a
memory card. Preferably, the cross member 23 and side rails

" 13 of each frame 12a, 12b form a generally U-shaped -

structure, one end of each frame 12a, 12b being ocpen. Upper
and lower headers 16a and 1éb are coupled at the other end of
each frame 12a, 12b proximate the respective cross members
23a, 23b. Each header 16a, 16b carries a respective array of
contact pins 64a, 64b. As can be appreciated, additional
frames (not shown) can be stacked on top of frames 12a and
12b to form additional storage decks.

Slots 24a, 24b are formed in the inner surfaces of
the respective side rails 13a, 13b of each frame 12a, 12b to
guide memory cards 20a into and out of the respective storage
decks 22a, 22b wvia the open ends thereof. Alternatively, one
hard disc drive (HDD) package 20b, such as, for example, a
type III PCMCIA card, may be stored in the connector device
12. As shown in Figure 1, the HDD package 20b has a
thickness t; and comprises a base plate section 20c¢, and a
housing 20d containing the actual hard disk drive (not
shown). The housing 20d has a width smaller than that of the
base plate section 20c. The base plate section 20c has
substantially the same width and height as one of the memory
cards 20a. )

gHEET



to ém<$'?”n.@$+eﬂ%f*ﬁoerd and to which the array of contact pins are

;a ngctlor for connecting the internediate printed ci
ﬁﬁgguafﬁ&grinted circuit board, whereby the array 0fREEkﬁQﬂ%éNﬂ§Q§ET

indireptly connecied.tio ghe main printed circuit board via the internediate

apd said connector. 14. The connector apparatus of
tnt er medi ate print'ed circuit menber conprises an

interne-‘Qiate prin&ﬁgnckkguhbnb%QEﬂage 20b is inserted into the
. connector apparatus 12, the base plate section 20c is guided

along the slots 24b in the side rails 13b of the lower frame
12b. Due to its thickness't,, the HDD package will occupy
both the upper and lower Storage decks 22a,b when fully
inserted into the connector apparatus 12. An I/0 socket is
disposed in the forward end 20e of each memory card 20a and
the HDD package 20b for connecting to the contact pins 64a,b
of the respective headers 16a,b.

Upper and lower ejecting mechanisms 40a and 40b are
coupled to the upper and lower frames 12a, 12b, respectively.
Preferably, the upper and lower ejecting mechanisms 40a,b are
identical. As shown in Fig. 1, the upper ejecting mechanism
40a has a lever 42a pivotally supported on the cross member

23a of the upper frame 12a. One end of the lever 42a is
coupled to a push rod 44a. The push rod 44a is inserted into

a guide frame 43a mounted on an outer side surface of the
upper frame 12a and is slidable along the Y direction. The
other end of the lever 42a has a claw 46a which, through an
opening 47a in the cross member 23a, engages with a slide
plate 48a (Fig. 3) as described below.

' Fig. 3 is a bottom view showing the slide plate
48a. ' In the present embodiment, the slide plate 48a is
disposed below the cross member 23a of the upper frame 12a
and has a substantially U-shaped éonfiguration with a pair of
legs 50a. Each leg 50a has a claw 52a extending
substantially perpendicular thereto. The claws 52a of the
slide plate 48a. are guided in corresponding grooves formed in
‘th& pper surface of the side rails 13a of the ﬁpper_ﬁrame'
12a proximate the cross member 23a. The slide plate 48a has
a pair of hooks 56a near its forward end that engage with.the
forward end 20e of a memory card inserted into the upper
storage deck 22a. The slide plate 48a has a claw S58a at its
middle that engages with the claw 46a of the lever 42a.

When a memory card, e.g. memory card 20a; is

inserted into the upper deck 22a, its forward end 20e engages
‘with the hooks S6a of the slide plate 48a causing the slide
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sai d headler and receptacle|portions being soldered to the main printed
circuit d_and the nThP of said porti®n3 being soldered to the

i nt er medi at r|nted cir menber 7. The_conpect or apgaratus of clai.m
16, wher e R &% 48a to s 1 e coward the header 1s5a. he memory card

moves further into the storage deck 12a, the I/0 socket in
the forward end 20e of the memory card electrically connects

to the contact ping 64a of the upper header 16a.

To eject the card, the push rod 44a is pushed
toward the header 16a causing the lever 42a to pivot about
its midpoint such that the claw 46a of the lever 42a engages
with the claw 58a of the slide plate 48a thereby urging the
slide plate 48a toward the open end of the upper frame l2a.
As the slide plate 48a moves toward the open end of the frame
~12a, the hooks S6a of the slide plate 48a engage with the
forward end 20e of the memory card thereby'forcing the card
backward out of the upper storage deck 22a.

Similar component parts (not shown) of the lower
ejecting mechanism 40b are arranged between the upper and
lower frames 12a, 12b. The lower ejecting mechanism 40b
"operates to eject memory cards from the lower deck 22b.

When, an HDD package 20b is inserted in the apparatus 12, the
_lower ejecting mechanism 40b is uaed to eject the HDD
package.

As shown in Fig. 2, the lower frame 12b of the dual
storage deck apparatus 12 is mounted on a printed circuit
board 60 which is omitted in Fig. 1 for convenience of
illustration only. Respective interface circuits (not shown)
for the upper and lower headers 16a and 16b may be printed on.
the printed circuit board 60.

The upper header 16a of the connector apparatus 12
has a - plurality of L-shaped contact pins 62a with upturned
sclder ~tails 64a. According to the present invention,-thé
solder tails 64a of upper array of contacp.pins 62a are
inserted through corresponding solder holes in a small
printed circuit board 66 and are soldered thereto. A
‘receptacle 70 of a surface mount vertical connector 68 is
mounted on the lower surface of the small printed circuit
board 66. Terminals 72a of the receptacle 70 are soldered to

" the small printed circuit board 66. The small printed
circuit board 66 connects each terminal 72a to a respective
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one of the solder tails 64a, in a one-to-one correspondence.
Essentially, therefore, each terminal 72a is an extension of
a respective one of the contact pins 62a of the upper header
1éa. '

A mating header 74 of the face mount vertical
connector 68 is mounted on the printed circuit board 60.
Mating terminals 72b of the header 74 are soldered to the
printed circuit board 60. Like the upper header 16a, the
lower header 16b of the connector apparatus has a plurality
~of contact pins 62b. Down-turned solder tails 64b of the
contact pins 62b of the lower header 16b are soldered _
directly to their corresponding connection points on the main -
printed circuit board 60. When the upper housing 12a is '
assembled on the lower housing 12b, as.described hereinafter
in greater detail, the receptacle 70 and header 74 of the
vertical connector 68 are connected together to form an
electrical connection between each of the contact pins 62a of
the upper header 16a and corresponding connection points on
the main printed circuit board 60. That is, the small
printed circuit board 66 and vertical connector 68 serve to
connect each of the contact pins 62a of the upper header 16a
to respective signal traces on the main printed circuit board
60. Thus, whereas the contact pins 62b of the lower header
16b are directly connected to the circuit board 60, the
contact pins 62a of the upper header 16a are indirectly
connected to the circuit board 60 via the small circuit board
66 and vertical connector 638. |

A space S is defined between the lower header 16b
of the connector apparatus and the header 74 of the vertical
connector 68. Various circuit components may be mounted to
the printed circuit board in space S.

| According to a method of the present invention, the
connector apparatus is assembled to the printed circuit board
60 as follows: ' -

(i) predetermined areas on the printed circuit

board 60 are coated with a solder paste;
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(ii) the lower housing 12b, lower header 16b and
vertical connector header 74, but not the lower ejecting
mechanism 40b, are arranged on the printed circuit board 50
(these component parts can be located manually or by a
mechanical means);

(i1ii) the contact pins 62b of the lower header 16b
and the terminals of the header 74 of the vertical connector
68 are then connected to the printed circuit board €0 by
soldering; _

(iv} the lower ejecting mechanism 40b is then fixed
to the lower housing frame 12b with suitable hardware;

(v) the upper housing 12a and the upper ejecting
mechanism 40a are then assembled on the lower housing 12b
(the upper and lower ejecting mechanismé 40a and 40b may be
connected by a proper screw/nut combination or a locking
pin); . _ '

(vi) the receptacle 70 of the vertical connector -
68, which is pre-mounted on a smail'circuit board 66, is then
fitted over the header 74; and finally,

_ (vii) the solder tails 64a of the upper header 16a
are soldered to the small printed circuit board 6.

As can be'appreciated. the lower header 16b is
directly connected to the printed circuit board 60 and the
upper header 16a is indirectly connected to the printed

" eircuit board 60 via the small printed circuit board 66 and
vertical connector 68. Thus, the upper and lower headers 1l6a
andw 16 are both connected to the circuit board 60 without
the disadvantages that result from having to directly solder
both headers  to that circuit board s0.
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connectpr apparatus of cljaim18, wherein said connector conprises a surface
nount c n the main prikted circuit board. 20. The
connector apparatus of claim 18, wherein said connector conprises a
vertical connector havhapischgiedris;portion and a mating receptacle portion,
one of sai.d header 1 A multi-storage deck connector apparatus for memory
cards comprising:
at least upper and lower frames coupled together in a
stacked arrangement, each frame having opposing side
rails spaced at an interval substantially equal to the
width of a memory card, each frame defining a respec-
‘tive storage deck of said connector apparatus;
a first array of contact pins disposed in said upper storage
space;
a second array of contact pins disposed in said lower
storage space; .
a first circuit board to which one of said upper and lower
arrays of contact pins is directly electrically connected;
a second circuit board arranged in a parallel relation with
said first circuit board to which the other array of
contact pins is directly electrically connected; and
a vertical connector arranged between the first circuit
board and the second circuit board and adapted to
electrically connect the first circuit board to the second
circuit board, whereby one of said arrays of contact
pins is directly electrically connected to the first circuit
board and the other array of contact pins is indirectly
electrically connected to the first circuit board via the
second circuit board and the vertical connector.
2. A connector apparatus for connecting 2 memory card to
a main printed circuit board, said connector apparatus com-
prising:
a frame having opposing side rails spaced at an interval
substantially equal to the width of a memory card;
a header coupled to the frame and having an array of
contact pins;
an intermediate printed circuit member arranged parallel
to said main printed circuit board; and
means for indirectly connecting the array of contact pins
to the main printed circuit board by way of said
intermediate printed circuit board.
3. The connector apparatus of claim 2 wherein the means
for indirectly connecting the array of contact pins to the
main printed circuit board comprises a connector soldered to
the main printed circuit board, the array of contact pins
bemg indirectly connected to the main printed circuit board
via said connector.
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providing a connect| Q" TS "&ilhetor apparatus of claim 3 wherein said

connector comprises a surface mount connector.

5. The connector apparatus of claim 3 wherein said
connector comprises a vertical connector having a beader
portion and a mating receptacle portion, one of said header
and receptacle portions being soldered to the main printed
circuit board and the other of said portions being soldered to
the intermediate printed circuit board.

6. The connector apparatus of claim. 5, wherein said
header pomon is disengageable from said receptacle por-
tion.

7. The connector apparatus of claim 3, wherein said

* intermediate printed circuit member comprises an interme-
.diate printed circuit board.

8. A connector apparatus for connecting 2 memory card to
a main printed circuit board said connector apparatus com-
prising:
a frame having opposmg side rails spaced at an interval
substantially equal to the width of a memory card;
a header coupled to the frame and having an array of
contact pins;
an intermediate printed circuit member arranged parallel
to said main printed circuit board; and

a connector soldered to the main printed circuit board, the
array of contact pins being indirectly connected to the
main printed circuit board via said intermediate printed
circuit board and said connector.

9. The connector apparatus of claim 8 wherein said

connector comprises a surface mount connector.

10. The connector apparatus of claim 8 wherein said
connector comprises a vertical connector having a header
portion and a mating receptacle portion, one of said header
and receptacle portions being soldered to the main printed
circuit board and the other of said portions being soldered to
the intermediate printed circuit board.

11. The connector apparatus of claim 10, wherein said
header portion is disengageable from said receptacle por-
tion.

12. The connector apparatus of claim 8, Wherem said
intermediate pnnted circuit member comprises an interme-
diate printed circuit board.
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the i nt er Feci-ade-—f cuit nmenber to the main printed circuit board,
wher eby the : 13. A connector apparatus for cortiecting a memory card

to a main printed circuit board, said connector apparatus

comprising:

a frame having opposing side rails spaced at an interval
substantially equal to the width of a memory card, said
frame deﬁmng a storage space of said connector appa-
ratus;

a header coupled to the frame and having an array of

~ contact pins;

an intermediate printed circuit member arranged parallel
to said main circuit board and to which the array of
contact pins are connected; and

a connector for connecting the intermediate printed circuit
member to the main printed circuit board, whereby the
array of contacts are indirectly connected to the main
printed circuit board via the intermediate printed circuit
member and said connector.

14. The connector apparatus of claim 13, wherein said
intermediate printed circuit member comprises an interme-
diate printed circuit board.

15. The connector apparatus of claim 13 wherein said
connector comprises a surface mount connector mounted on
the main printed circuit board.

16. The connector apparatus of claim 13 wherein sald
connector comprises a vertical connector having a header
portion and a mating receptacle portion, one of said header
and receptacle portions being soldered to the main printed
circuit board and the other of said portions being soldered to
the intermediate printed circuit member.

17. The connector apparatus of claim 16, wherein said
header portion is disengageable from said receptacle por-
tion. |

18. A connector apparatus for connectmg a plurality of
memory cards to a2 main printed circuit board, said connector
apparatus comprising:

a plurality of frames each having opposing side rails

spaced at an interval substantially equal to the width of

. a memory card, each of said frames defining a storage
space for receiving a memory card, and each of said
frames having a header coupled thereto that comprises
an array of contact pins;

an intermediate printed circuit member arranged parallel
to said main circuit board and to which at least one of
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the arrays of contact pins of said headers is connected;
~and

a connector for connecting the intermediate printed circuit

‘member to the main printed circuit board, whereby said
at least one array of contact pins is indirectly connected
to the main printed circuit board via the intermediate
printed circuit member and said connector.

19. The connector apparatus of claim 18, wherein said
connector comprises a surface mount connector mounted on
the main printed circuit board.

20. The connector apparatus of claim 18, wherein said
connector comprises a vertical connector having a header
portion and a mating receptacle portion, one of said header
and receptacle portions being soldered to the main printed
circuit board and the other of said portions being soldered to

- the intermediate printed circuit member.

21. The connector apparatus of claim 20, wherein said

~ header portion is disengageable from said receptacle por-

tion.
-22. The connector apparatus of claim 18, wherein said
intermediate printed circuit member comprises an interme-

~ diate printed circuit board.

23. Apparatus for providing a connection between a
device and a main printed circuit board, said apparatus
comprising:

a header spaced from the main printed circuit board and

- having an array of contact pins for connecting to the

device;

an intermediate printed circiit member arranged parallel

to said main circuit board and to which thc array of
contact pins of the header are connected; and

- a connector for connectmg the intermediate printed circuit
member to the main printed circuit board, whereby the
array of contacts of the header are indirectly connected
to the main printed circuit board via the intermediate
printed circuit member and said connector.

24. The apparatus of claim 23, wherein said intermediate
printed circuit member comprises an intermediate printed
circuit board.

25. The apparatus of claim 23 wherein said connector
comprises a surface mount connector mounted on the main
printed circuit board.
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circuit hér of said portions being soldered to the
i nterne | ate prlnted circyit menber. 27 1¥e apparatus of claim 26, wherein
sai d header pUILIUH’To d+-sengageabl e from said receptacle portion.

'26. The apparatus of claim 23 wheréin said connector
comprises a vertical connector having a header portion and
a mating receptacle portion, one of said header and recep-
tacle portions being soldered to the main printed circuit
board and the other of said portions being soldered to the
.intermediate printed circuit member.

27. The apparatus of claim 26, wherein said header
portion is disengageable from said receptacle portion.

28. The apparatus of claim 23 wherein the device com-
prises a memory card.

29. Apparatus for providing connections between 2 plu-
rality of devices and a main printed circuit board, said

' apparatus comprising: :

a plurality of headers each comprising an array of contact
pins for connecting to one of said devices, said headers
being arranged such that at least one header is spaced
from a surface of the main printed circuit board;

an intcrmcdiate printcd circuit member arranged parallcl
to said main printed circuit board and to which the array
of contact pins of said at least one header are con-
nected; and

2 connector for connecting the intermediate printed circuit
member to the. main printed circuit board, whereby the
array of contact pins of said at least one header are
nuhﬂxmbrconnecuuitothexnanlpuunedcnunutboani

ﬂn:uncnmeduueInnnedlmcnmmrand:nmdcomma>
tor. .

30. The apparatus of claim 29 wherein said connector
comprises a surface mount connector mouated on the main
printed circuit board.

31. The apparatus of claim 29, wherein said connector
comprises a vertical connector having a header portion and
a mating receptacle portion, one of said header and recep-
tacle portions being soldered to the main printed circuit
board and the other of said portions being soldered to the
intermediate printed circuit member.

32. The apparatus of claim 31, wherein said header
portion is disengageable from said receptacle portion.

33. The apparatus of claim 29, wherein said intermediate
printed circuit member comprises an intermediate printed
circuit board.

34. The apparatus of clain 29, wherein said plurality of
devices comprises at least one memory card.
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MULTI-STORAGE DECK CONNECTOR
APPARATUS :
- ABSTRACT

A multi-storage deck connector apparatus having at least an
upper and lower storage deck is connectable to a printed
circuit board. Each deck has its own set of contact pins that
must make electrical connection to the printed circuit board.
A vertical connector is arranged between the storage decks
so that the upper storage deck contact pins are connected to
the vertical connector and the vertical connector is con-
nected to the printed circuit board. The lower storage deck

" contact pins are connected directly to the printed circuit
board.

Figure 2
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