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“ASSEMBLI NG THE SAME Field _of the Invention The present
relates to a PC card connect or assenbly and a method of assenblkﬁﬁoﬁbt§~u
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SPECIFICATION
PC_CARD ASSEMBLY AND METHOD OF ASSEMBLING THE SAME

Field of the Invention
The present invention relates to a PC card
connector assembly and a method of assembling a PC card
connector assembly comprising a printed circuit board and
5 a PC card connector on each side of the printed circuit
board, each PC card connector having signal terminals and
ground terminals.

Description of the Prior Art
10 The signal terminals and ground terminals of

known PC card connectors typically have solder tails formed

in a right angle configuration and positioned at the rear

end of the PC card connector such that the ends of the

solder tails are directed to and in contact with circuit

15 traces on the underlying printed circuit board. These
solder tails are often fixed to the circuit board by dip- .
soldering whereby they are inserted in through-holes made

in the circuit board and then soldered.

In applications where two PC card connectors are

i 20. used in a stacked or "dual port" conflguratlon, the circuit
board uses a relatively large area allotted to the layout

. of the through-holes for accommodating each row of solder
tails (often two rows of tails for the signal terminals and

_ one for the ground terminals) for each connector. One
25 attempt to solve the problem of 6ccupying such a large area
with through-holes is to place one PC card connector on one

side of the circuit board and a second PC card connector on

the other side of the circ@it board. In assembling such an
arrangement, however, there are some tradeoffs due to the

30 layout that must be considered. Specifically, since the
| solder tails of the signal and ground terminals are
arranged in at least two different rows, alignment of the
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a PC card connector on each side of the printed circuit board, each PC card
.connect or having signal termnals and ground term nal s. Descri ption of
the Prior Art The signal termnals and ground term nal s of knomm
PC card connectors typically have solder tails forned in a righ

configuration and positioned at the rear end of the PC card congédnggguch
that the ends of the solder tails are directed to and in contac

t t
Cal s are of taatiet Eat DO Medbolt o0 RS i O lopcedtit otfod€n |
are inserted thret givegithdeardmds |¢ﬂ-ff\7e01&:1¢ cpt i}’m%%nén@hmw@ér ed.

I'n app"Cat'0@§rH¢@ﬁfhfF9 PG £8041¢89NNeaLREEL3RE and correcting the
alignment of the solder tails positioned toward the inside
5 of the assembly is more difficult than inspecting and
correcting the solder tails positioned toward the outside

of the assembly.

Summary of the Invention
10 One object of the present invention is to provide

a dual port PC connector assembly occupying a relatively

small area on the printed circuit board, while allowing and

facilitating visual inspection and correction of the

alignment of the solder tails of the signal and ground
15 terminals.

To attain this and other objects, a PC card
connector assembly is improved according to the present
‘invention in that it comprises: a first PC card connector

_ for mounting to a printed circuit board including signal

20 terminals having surface mount solder tails adapted to be

surface mounted to a first side of the circuit board; a

first ground piece mounted on the first PC card connector

and including through-hole solder tails adapted to be

mounted within holes in the circuit.board; a second PC card

25 connector for mounting to the circuit board including

signal terminals having surface mount solder tails adapted

to be surface mounted to an opposite side of the circuit

. board; and a second ground piece for mounting on the second

PC card connector and including surface mount solder tails

30 adapted to be mounted to the surface of the opposite side
of the circuit board.

Further according to the invention, a method of
forming a PC card connector assembly is disclosed, the PC
card connector assembly including a printed circuit board

35 and first and second PC card connectors fixed to opposite .
sides of the circuit board, each PC card connector having
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used in a stacked or "dual port"™ configuration, the circuit board uses a
relatively large area allotted to the layout of the through-holes for
accomodati ng each row of solder tails (often two rows of tails for the
signal termnals and one for the ground term nals) for each connector.

One attenpt to solve the problem of occupying such a |arge area RATENT

t hrough-holes is to place one PC card connector on one S|de of tHAé- @F#gﬁlt

b d and C to on th er .si e C|r

boar . "1'n asechBPraD steRmuiRlE LS oboamitalae £he° SBRERDHdRs! (s
due to the Iayﬁgrmingtthas@ﬂaembiymahmpxhs1m@ethé|sabpp,cﬁxumathechﬂhger
tails of the siggaleiand GEURLbCIdBRAG A &8l EAROSHAD BF SRS LID g

different rows, ;alignnment of the solder tails w respec
pattern fornedcbicthe BPaedi tthoaselder diatle thﬁ|$m$m%l eminalecof

5 the first PC card connector being of surface mount type,
and the solder tails of the ground piece of the first PC
card connector being of dip-soldering type; soldering the
solder tails of the signal terminals of the first PC card
connector to the signal circuit pattern formed on the

10 surface of the one side of the circuit board; soldering the
solder tails of the ground piece of the first PC card
connector within the through-holes of a ground circuit of
the printed circuit board; attaching the second PC card
connector to an opposite side of the circuit board, the

15 solder tails of the signal terminals of the second PC card
connector being of surface mount type; soldering the solder
tails of the signal terminals of the second PC card

connector to the signal circuit pattern formed on the
_ surface of the other side of the circuit board; assembling
20 a ground te;minal piece onto the second PC card connector,

the solder tails of the ground terminal piece being of

surface mount type; and soldering the solder tails of the

ground terminal piece of the second PC card connector to a

ground circuit pattern formed on the surface of the
25 opposite side of the circuit board.

Soldering the solder tails of the signal
terminals and soldering the solder tails of the ground
piece of the first PC card connector on the first side of
the circuit board can be effected simultaneously by reflow

30 soldering, for example.

The surface mount solder tails of the signal and'
ground terminals of the second PC card connector are
soldered to the circuit pattern formed on the opposite side
of the circuit board, thus reducing the total area occupied

35 on the circuit board by the dual port PC card assembly. In
additional, visual inspection of the solder tails of the
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2 'Particularly, visually inspecting and correcting the alignment of the
sol der tails positioned toward the inside of the assenbly is nore difficult
t han i nspecting and correcting the solder tails positioned toward the

out side of the assenbly. Summary of the Invention PATENT

97-003 SG

signal terminals of the first PC connector can be performed
without obstruction by the solder tails of the ground

terminals. The solder tails of the ground terminals can
also be inspected from the opposite side without
5 obstruction. Visual inspection of the solder tails of the

signal terminals of the second PC connector can be
performed without obstruction by the solder tails of the
ground terminals, which are soldered subsequent to the
signal terminals. The solder tails of the ground terminals
10 can also be inspected easily, i.e., without wvisual
obstruction, after it is assembled on the second PC card
connector. .
Other objects and advantages of the present
invention will be understood from the following description
15 of a preferred embodiment of the present invention, which
is illustrated in the accompanying drawings:
FIGURE 1 is an enlarged longitudinal section view
of a PC card connector assembly, which is made according to
: the present invention;
20 FIGURE 2 is a plan Qiew of the PC card connector
assembly; |
FIGURE 3 is a rear view of the PC card connector
assembly; and
FIGURE 4 is 'a perspective view of a ground
25 terminal piecé to be assembled to the second PC connector
. fixed to the opposite side of the printed circuit board.
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One object of the present invention is to provide a dual port PC connect or
assenbly occupying a relatively small area on the printed circuit board,
while allowing and facilitating visual inspection and correction of the

al i gnment of the solder tails of the signal and ground term nals.

To attain this and other objects, a PC card connector assenbly |§Aﬂﬁgﬂbved
according to the present invention in that it conprises: a first 2 Pd

connector for ﬁQEQ&i?Q Qsérgﬁﬁgéﬁdoﬁ'ﬁﬁgi5r283£9ea B di?suikggglnnunted

term nal s havi SOfrger tarts adapteu
to a first side of the cRﬁﬁarrlBGatq thefdraviggsuand pf kret noanFiguoast he

first PC card erppgghors,angd ipeel Hgkag 5ﬂ%pohgsgﬁ§gg { aig %ﬁ‘ 3qapted; to

be nmounted withip holes jn the circuit board; a seco car onnector
for mounting tBF1RESY| [t PoaP@arAc| 2diaf first and second PC card

5 connectors 3 and 4 fixed to front and rear sides 2a and 2b
of printed circuit board 2, respectively. Printed circuit
board 2 has a receptacle connector 5 for connecting the
printed circuit board to a group of wires or other
electrical boards via an associated plug connector (not

10 shown) .

PC card connector 3 mounted on the front side of
the printed circuit board includes right angle-configured
signal terminals 8 which have two rows of contacts 7
located in a card slot 6 of a connector housing 10 of PC
15 card connector 3. Surface mount solder tails 11 of signal
terminals 8 are adapted to be surface mounted to a
conductive pattern 12 of a signal circuit (not shown)
formed on the surface of front side 2a of printed circuit
board 2. The connector housing 10 has a ground terminal
20 piece 9 mounted thereto. Right angle-configured solder
tails 13 of ground piece 9 are adapted to be dip-soldered
within through-holes 14 of a ground circuit (not shown) on

front side 2a of circuit board 2.
PC card connector 4 mounted on rear side 2b of
25 printed circuit board 2 includes right angle-configured
. signal terminals 17 which have two rows of contacts 16
located in a card slot 15 of a connector housing 19.
Surface mount solder tails 20 of signal terminals 17 are
adapted to be surface-mognted to a conductive pattern 21 of

30 a signal circuit formed on the surface of rear side 2b of
circuit board 2. Connector housing 19 has a ground
terminal piece 18 mounted thereon. Ground piece 18

comprises a lateral base, mount. projections 26 integrally -
connected to one side of the lateral base, each projection

35 having a contact 25 integrally connected thereto, and right
angle-configured solder tails 22 integrally connected to
—_—
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signal termnals having surface nount solder tails adapted to be surface
nounted to an opposite side of the circuit board; and a second ground piece
for nmounting on the second PC card connector and including surface nount
solder tails adapted to be nounted to the surface of the opposite side of
the circuit board. Further according to the invention, BARENhod of
formng a PC card connector assenbly IS dlsclosed the PC card cofif82tt

mbly i ncl ydi 1 t.b d d d PC
connectors 11 A i de € (Bhe haPRESL PRar: | bbePRe TRk Heelaine T
connect or havihag s_rngﬁmtltoew_r sﬂn&lsswanh gobqhddtedgeaaz's in nppositel sdfdes
formng the agzenmph C ?BE%S' jde %tTngDoa %aCEJ%QQrE Enf 4Bt nP%rgcat He

connector to one Si printed circult e solder tails
si gnal tern1ngqplﬁctlons 26 of ground piece 18 into connector housing

5 19. Surface mount solder tails 22 of ground terminal piece
18 are adapted to be surface mounted to a conductive
pattern 23 of a ground circuit (not shown) also formed on
the surface of rear side 2b of circuit board 2.

Now, the method of assembling the PC card

10 connector assembly will be described. The method comprises

the steps of: placing the first PC card connector 3 on a

first side 2a of the printed circuit board 2, inserting the

through-hole solder tails 13 of ground piece 9 in the

through-holes 14 of the circuit board, and placing the

15 surface mount solder tails 11 of the signal terminals 8 on

the conductive pattern 12 formed on the surface of first

side 2a of the circuit board. The soldering of both sets

of solder tails can be effected simultaneously, for example

by reflow soldering. Prior to soldering, the location and

20 alignment of the surface mount solder tails 11 relative to

the conductive pattern 12 is visually inspected so that

misalignments and other problems with the solder tails can

be detected and corrected before soldering. No visual

obstructions interfere with the_iﬁspection of the solder

25 tails 11 since they are located on the outside of the

assembly, thereby facilitatihg visual inspection thereof.

Also, visual inspection of the through-hole solder tails 13

of ground piece 9 can be performed from the opposite side

~2b of circuit board 2, i.e. looking for the presence of a

30 tail within or protruding from the through-hole itself,

since no connector has been placed over the tails to
obstruct the inspection.

After fixing the first PC connector 3 to the

first side 2a of circuit board 2, a second PC connector 4

35 is placed on the second or opposite side 2b of the circuit

board, and the required solder connections are made. The
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3 the first PC card connector bei ng of surface nount type, and the sol der
tails of the ground piece of the first PC card connector being of

di p-sol dering type; soldering the solder tails of the signal termnals of
the first PC card connector to the signal circuit pattern forned_on the
surface of the one side of the circuit board; soldering the soldg TENT) s of
the ground piece of the first PC card connector within the throu K- &8

a ground Circuééc8ﬂd PC connector 4 is designed to permit the subsequent
assembly of separate ground piece 18 to the connector
housing 19.

After placing the second PC connector 4 on the

5 second side of the circuit board (prior to assembling the
separate ground piece), the alignment of surface mount
solder tails 20 of signal terminals 17 relative to a
conductive pattern 21 formed on the surface of the second

side of the circuit board is visually inspected, and

10 . misalignments and other problems with the signal terminal
solder tails 20 can be detected and corrected. The
inspection and correction of misalignments of the solder
tails can be performed without difficulty because there are
no obstacles that interfere. After checking the signal

15 terminal solder tail alignment, the solder tails are
soldered to the conductive pattern 21, for example by
reflow soldering. After soldering, visual inspection of
the solder joint can also be made.

_ After assembling the second connector to the

20 -second side of the circuit board, the ground piece 18 is
press-fit into the connector housing 19 of the second PC
card connectdr so that solder tails 22 of the ground piece
are in contact with the corresponding portions of a
conductive pattern 23 of a ground circuit formed on the

25 second side of the circuit board. Visual inspection of the
relative positioning between solder tails 22 and the
corresponding portions of conductive pattern 23 of the
ground circuit can be made easily because the interface is
visually free of any obstacles.

30 After visual inspection is performed on the
positioning of the tails, the tails are soldered to the
ground circuit. After soldering, the solder joints can be
inspected as well.

The PC card connector assembly according to the

35 present invention results.
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the printed circuit board; attaching the second PC card connector to an
opposite side of the circuit board, the solder tails of the signa

term nals of the second PC card connector being of surface nount type;
soldering the solder tails of the signal term nals of the second PC card
connector to the signal circuit pattern fornmed on the surface o $ her
side of the circuit board; assenbling a ground term nal piece o6
second PC card connector, the s IS h o] r:nj.na je
bei ng of surface npunt_E&pe?gahghgﬁ%ﬁéééﬁg %ﬁ%ﬁ§§?g%rq@%%€§%? thgggr%%nd
term nal pi ecenppdipd iscorbePGRerif e nframs witdqutydepadtding §rompsheer n

formed on thegpyhfiaCew®f cbALraPPRHArRHAS Hidderker&sf! PoHd. present

Sol dering the solder tails of the signal ternjnals and solderlng t he sal der
tails of the §F3RISHi &0d MY, PRSEEIPTONRES ofC oPet RERpiAsTed; de-
of 5 in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.
—_—
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the circuit board can be effécted simultaneously by refl ow sol dering, for

exanpl e. The surfac | s of the signal and ground
termnal s of the second PC cgl“ﬂl@“ immmmm sol dered to the circuit
pattern formed on the opposite sicdetofrthe circuit board, thus reducing the
total area occupied on the circuit board by the dual port PC car A§ nbly.
In additional, visual inspection of the solder tails of the sigmal
term nal s of &ﬁe.first PC connector can be perforned w thout obstruction by
t he sol der tai the ground termnals. The solder tails of the ground

termnals can al so be l.nspeB€edardremmnedior gamikly i )ddomimavating
obstructi on. \élgé 4 prifts PEREH | %Er%fc.lfthebéglrﬂer(i)a' lha0f sbbe Sl idsr Bwepl s

of the second can
' parallel pc cards, comprlslng
5 a first pc card connector (3) for mounting to a

first side (2a) of the circuit board and including signal
terminals (8) having surface mount solder tails (11)
adapted to be surface mounted to a surface of the first
gide of the circuit board;

10 a first ground piece (9) mounted on the first pc
card connector having through-hole solder tails (13)
adapted to be mounted within through-holes (14) in the
circuit board;

a second pc card connector (4) for mounting to a

15 second side of the circuit board (2a) and including signal

~ terminals (17) having surface mount solder tails (20)
adapted to be surface mounted to a surface of the second
side of the circuit board; and

' a second ground piece (18) mounted on the second

20 - pc card connector (4) having surface mount solder tails
adapted to be mounted to the surface of the second side of
the circuit board.

2. A PC card connector assembly (1) as set forth

25 in claim 1 wherein the second grbund piece (18) includes a

lateral base with projections (26) integrally formed

therewith which are received in slots (24) in the connector
housing.

30 3. A PC card connector assembly (1) as set forth
in claim 1 further comprising a receptacle connector (5)
adapted to be mounted on the printed circuit board so that
the PC card connector assembly (1) may be connected to a
mating electrical apparatus by way of the receptacle

35 connector.
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4 performed without obstruction by the solder tails of the ground
termnals, which are sol dered subsequent to the signal termnals. The

solder tails of the ground term nals can al so be inspected easily, i.e.,
wi t hout visual obstruction, after it.is assenbled on the second PC card
connect or . O her objects and advant ages of the present PAUVENE on

will be understood fromthe following description of a preferredPefBddGent

of the present |nventlogl VVh.ixcrrr]lethod of assembling a PC card connector

assembly (1) including a printed circuit board (2) and
first and second PC card connectors (3,4) fixed to opposite
sides (2a, 2b) of the printed circuit board, the first PC
S card connector (3) including signal terminals (8) having
surface mount type solder tails (11) and a first ground
piece (9) having through-hole type solder tails (13), the
second PC card connector (4) including signal terminals
(17) having surface mount type solder tails (20) and a -
10 separate second ground piece (18) having surface mount type
solder tails, the method comprising the steps of:
placing the first PC card connector (3) on the
first side (2a) of the printed circuit board;
soldering the solder tails (11) of the signal
15 terminals (8) of the first PC card connector to a signal
circuit pattern (12) formed on a surface of the first side
of the printed circuit board;
~soldering the solder tails (13) of the first
ground piece (9) within the through-holes (14) of a ground
20 circuit of the printed circuit board;
placing the second PC card connector (4) on the
second side (2b) of the printed circuit board;
' ~ soldering the solder tails (20) of the signal
terminals (17) of the second PC card connector to a signal
25 circuit pattern (21) formed on a surface of the second side
(2b) of the printed circuit board;
mounting the second ground piece (18) onto the
second PC card connector (4); and
soldering the solder tails (22) of the second

30 ground piece (18) to a ground circuit pattern (23) formed
on the surface of the second side of the circuit board.
RN O O L T AEPLAGED CoE
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isillustrated in the accompanying drawi ngs: FIGURE 1 is an
.enl arged | ongitudi nal section view of a PC card connector assenbly, which

is made according to the present invention; FIGURE 2 is a plan

view of the PC card connector assenbly; FIGURE 3 is a_rear view
of the PC card connector assenbly; and FIGURE 4 is apg% g ctive
view of a ground term nal piece to be assenbled to the second ©O8Arndet or

fixed to the opposite side of the,prd ntfdf(é'r%;.wt L°UH: card connector

assembly (1) accordlng to claim 3 wherein soldering of the
solder tails (11) of the signal terminals (8), and
soldering of the solder tails (13) of the ground piece (9)
5 of the first PC card connector (3) on the one side (2a) of
the printed circuit board (2) are effected simultaneously.
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Det ai | ed Description of the Preferred Enbodi net
drawi ngs and first to Figures 1 through 3, a PC card connector assenbly 1

Referring to the

conprises a printed circuit board 2 and first and second PC card connectors
3 and 4 fixed to front and rear sides 2a and 2b of printed circuit board 2,
respectively. Printed circuit board 2 has a receptacle connect oPAFENG; '

connecting the printed circuit board to a group of wires or ot hé

/-003 SG

el ectrical boﬁﬁdé VL a g0 Lgt d %ug connector (not shown).
card connector-%-ﬁ%uﬁt%g—gﬁ—tﬁé—?igﬁg—gide of the printed circuit board

i ncl udes ri ghPCaGaRE- ASSEMBLY eAND METHOD OF ASSEMBLING THE SAME

10

15

20

Disclosed is an -improved PC card assembly (1) and
a method of assembling a PC card connector assembly
comprising the steps of: placing a first PC card connector
(3) to a first side (2a) of a printed circuit board (2);
soldering the surface mount solder tails (11) of the signal
terminals (8) of the first connector to a signal circuit
pattern (12) formed on the surface of the first side of the
circuit board; soldering the through-hole solder tails (13)
of the ground terminals (9) of the first PC card connector
within through-holes (14) made in the circuit board;
placing a second PC card connector (4) to an opposite side
(2b) of the circuit board; soldering the surface mount
solder tails (20) of the signal terminals (17) of the
second connector to a circuit pattern (21) formed on the
surface of the opposite side of the circuit board; mounting

a separate ground terminal piece (18) to the second PC card

connector; and soldering the solder tails (22) of the
ground terminal piece (18) to a ground circuit pattern (23)
on the opposite side of the printed circuit board. Visual
inspection of the solder tails'with respect to the circuit
board can be performed subsequent to each step.
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signal terminals 8 which have two rows of contacts 7 located in a card slot -

6. of a connector
tails 11 of signa

conductive pattern 12 of a signa
of front side 2a of printed circuit board 2.

a ground term nal

housi ng 10 of PC card connector 3. Surface nount sol der

termnals 8 are adapted to be surface nounted to a

The connect or

circuit (not shown) formed on the surface
housi ng 10 has

pi ece 9 nmounted therdlo=3) Ri ght angl e-configured sol der
tails 13 of ground piece 9 are adapted to be di p-soldered within
t hrough-hol es 14 of a ground circuit (not shown) on front side 2a of

circuit mi?ﬁ[(gis ;1
printed cikc# eard.2 in

PC card connector 4 nmounted on rear side 2b of
cludes right angle-configured signal

termnals 17

whi ch have two rows of contacts 16 located in a card slot 15 of a connector

housi ng 19. Surface nount solder tails 20 of signal

termnals 17 are
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adapted to be surface-nounted to a conductive pattern 21 of a signal
~circuit formed on the surface of rear side 2b of circuit board 2.

- Connector housing 19 has a ground termnal piece 18 nounted thereon.

G ound piece 18 conprises a |lateral base, nmount projections 26 integrally
connected to one side of the lateral base, each projection having a contact

25 integrally connected thereto, and (29B% angl e-configured solder tails 22
integrally connected to the other side of the |ateral base. Connector

housi ng 19 has insertion slots with notched edges 24 in opposite sides

FIG. 2 e
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6 of the slots, thus permtting the insertion of nount projections 26 of
ground piece 18 into connector housing 19. Surface nount solder tails 22 of
ground term nal piece 18 are adapted to be surface nounted to a conductive
pattern 23 of a ground circuit (not shown) also forned on the surface of
rear side 2b of circuit board 2. Now, the nethod of assenbling the
PC card connector assenbly will be desqribgd. The nmethod conprises the
steps of: placing the first PC card connector 3 on a first side 2a of the
printed circuit board 2, inserting the through-hole solder tails 13 of
ground pigEggE(E? t heft hr ough-hol es 14 of the circuit board, and placing
the surfa Soffter tails 11 of the signal termnals 8 on

9

24

24
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the conductive pattern 12 formed on the surface of first side 2a of £Hk0I6II- ~4
circuit board. The soldering of both sets of sol der frEct ed

si mul t aneously, for exanple by reflow sol dering. Pr]ﬂﬁﬂgﬁﬂ%@? bé?. fFIhe

| ocation and alignment of the surface noun{ sol der | f qh?%lve to the
conductive pattern 12 is visually inspect so t hat s§| éﬁ&e ng ot her
problens with the solder tails can bgpgggggég@Igﬂd CO

sol deri ng. No visual obstructions Tnterfere wth fhe inspection of {the

sol der tails 11 since they are |ocated on the OUtSI e—of—t-he—asserbly

t hereby facilitatip® CARDIASIEMBICN i3 B SAME

the through-hol e solder tails 13 of ground piece 9 can be perforned from
the opposite side 2b of circuit board 2, i.e. looking for the presence of a

tail within on.;&idigiutggilmmsﬂimgﬂhrough hole itself, since no connector

has been placed over therf&i l-dddnt invention relates to a PC card
connector assembly and a method of assembling a PC card

connector assembly comprising a printed circuit board and
a PC card connector on each side of the printed circuit
board, each PC card connector having signal terminals and
ground terminals.

Description of the Prior Art
The signal terminals and ground terminals of
known PC card connectors typically have solder tails formed
in a right angle configuration and positioned at the rear
end of the PC card connector such that the ends of the
solder tails are directed to and in contact with circuit
traces on the underlying printed circuit board. These
solder tails are often fixed to the circuit board by dip-
soldering whereby they are inserted in through-holes made
in the circuit board and then soldered.
In applications where two PC card connectors are
! used in a stacked or "dual port" configuration, the circuit
board uses a relatively large area allotted to the layout
of the through-holes for accommodating each row of solder
tails (often two rows of tails for the signal terminals and
one for the ground terminals) for each connector. One
. attempt to solve the problem of occupying such a large area
with through-holes is to place one PC card connector on one
side of the ciréuip board and a second PC card connector on
the other side of the circuit board. In assembling such an
arrangement, however, there are some tradeoffs due to the
layout that must be considered. Specifically, since the
solder tails of the signal and ground terminals are
arranged in at least two different rows, alignment of the
solder tails with respect to the circuit pattern formed on
the circuit board is difficult to inspect and correct.



s'obstruct the inspection.

permt the subsequent assenbly of separaté& ground piece 18 o the connector

housi ng 19.
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After fixing the first PCjcpnnector 3-tu™
the first side 2a of circuit board 2, a second PC connectorl|4 i%'pbgpegg?n
the second or opposite side 2b of the circuit board, and th
sol der connections are nade. The second Pg connector 4 is d

4

Particuldbi§! PLagLa91{"eifEE00EiRG CIARCCRrrETIng T the
alignment of the solder tails positioned toward the inside
of the assembly is more difficult than inspecting and
correcting the solder tails positioned toward the outside
of the assembly. '

Summary of the Invention
One object of the present invention is to provide

a dual port PC connector assembly occupying a relatively
small area on the printed circuit board, while allowing and
facilitating visual inspection and correction of the
alignment of the solder tails of the signal and ground
terminals.

To attain this and other objects, a PC card
connector assembly is improved according to the present

“invention in that it comprises: a first PC card connector

for mounting to a printed circuit board including signal
terminals having surface mount solder tails adapted to be
surface mounted to a first side of the circuit board; a
first ground piece mounted on the first PC card connector
and 1including through-hole solder tails adapted to be
mounted within holes in the circuit board; a second PC card
connector for mounting to the circuit board including
signal terminals having surface mount solder tails adapted
to be surface mounted to an opposite side of the circuit
board; and a second ground piece for mounting on the second
PC card connector and including surface mount solder tails
adapted to be mounted to the surface of the opposite side
of the circuit board.

Further according to the invention, a method of
forming a PC card connector assembly is disclosed, the PC
card connector assembly including a printed circuit board
and first and second PC card connectors fixed to opposite
sides of the circuit board, each PC card connector having
signal terminals and ground terminals, the wmethod of
forming the assembly comprising the steps of: attaching
the first PC card connector to one side of the printed
circuit board, the solder tails of the signal terminals of



7 'second side of the circuit board (prior to assenbling thg LACQNEQH‘SHEET

ground piece), the alignnent of surface nount solder tails
termnals 17 relative to a conductive pattern 21 forned on
the second side of the circuit board is vjsually inspected,

m sal i gnnments and other problens with thé=signal terminal s

can be detectigd Q?%dﬁ”ﬂd“%é?h.fonﬁ@@t.Psﬂgﬁbgfﬁgg%k%§%é§

m sal i gnnment s of e solder tails can be per ut

20jof signal
{he Juf 1957
ahd

bl der talls 20
i.aon of

aittrcidxy’

because t her @ngr &hgo ssfe | eaitsef | hher gzpund piese efedihfirre sggnal
termnal sol ggirdt @onndldteraling E PgladoId# e 50] desBdes Dnd hehe

conductive pattern 21, for exanple by reflow sal dering. ter soldering,
vi sual inspeéphéﬁroFaﬂﬂé §5i&®ﬁj§ﬁ9ﬁg%x£?§ﬂ¥ﬂ? Q#Hﬁhe irst 8¢ cara

connector to the signal circuit pattern formed on the

surface of the one side of the circuit board; soldering the

solder tails of the ground piece of the first PC card

connector within the through-holes of a ground circuit of

the printed circuit board; attaching the second PC card

connector to an opposite side of the circuit

board, the

solder tails of the signal terminals of the second PC card

connector being of surface mount type; soldering the solder

tails of the signal terminals of the second PC card

connector to the signal circuit pattern formed on the

surface of the other side of the circuit board;

assembling

a ground terminal piece onto the second PC card connector,

the solder tails of the ground terminal piece being of

surface mount type; and soldering the solder tails of the

ground terminal piece of the second PC card connector to a

ground circuit pattern formed on the surface of the

opposite side of the circuit board.
Soldering the solder tails of
© terminals and soldering the solder tails of

the signal

the ground

piece of the first PC card connector on the first side of

the circuit board can be effected simultaneously by reflow

soldering, for example.

The surface mount solder tails of the signal and

ground terminals of the second PC card connector are

soldered to the circuit pattern formed on the opposite side

of the circuit board, thus reducing the total area occupied

on the circuit board by the dual port PC card assembly. In

additional, wvisual inspection of the solder tails of the

signal terminals of the first PC connector can be performed

without obstruction by the solder tails of

the ground

terminals. The solder tails of the ground terminals can

also be inspected from the opposite side without

obstruction. Visual inspection of the solder tails of the

signal terminals of the second PC connector can be




Aftef assenbling the second connector to the second side of the circuit
board, the ground piece 18 is press-fit into the connector housing 19 of

t he second PC card connector so that solder tails 22 of the ground piece
are in contact with the correspondi ng portjons of a conductive pattern 23
of a ground circuit formed on the second stde of the circuit board. Visual

i nspection of JheEdrled iwicHAR t bI9SE AGcDES shkdgbliderd Tadd Ansf t bRe
correspondi ng portions of,conductive. pattern heﬁground CIrCUI% can
s&éagl%rﬁdée 8

be made easi| PR sECTRLNR S or MOLSH s3%8 SeAVEBhs | B
After visual igigmadl tetrminajer.f oThedsehdéhe gids tcfomhnggvbundeteamisals he

a1 e SO Ue0 dibe "5l WHpALEAY end{1FL 5010 | TGLchE TG
accordi ng to struction, after it is assembled on the second PC card
connector.

Other objects and advantages of the present
invention will be understood from the following description
of a preferred embodiment of the present invention, which
is illustrated in the accompanying drawings:

FIGURE 1 is an enlarged longitudinal section view
of a PC card connector assembly, which is made according to
the present invention;

FIGURE 2 is a plan view of the PC card connector
assembly;

FIGURE 3 is a rear view of the PC card connector
assembly; and

FIGURE 4 is a perspective view of a ground
terminal piece to be assembled to the second PC connector

: fixed to the opposgite side of the printed circuit board.
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I nvention may be enbodied in other specific forns wthout departing fron1“;
the spirit or central characteristics thereof. The presen
enbodi nents, therefore, are to be consideged in all respect
Il lustrative and not restrictive, and the=rnvention is not fo

the details gh¥ERiled Description of the Preferred Embodime
Referring to the drawings and first to Figures 1

- present invention results. It is unders BEHLAiiﬂﬂEﬁUESHEE§1

through 3, a PC card connector assembly 1 comprises a
printed circuit board 2 and first and second PC card
connectors 3 and 4 fixed to front and rear sides 2a and 2b
of printed circuit board 2, respectively. Printed circuit
board 2 has a receptacle connector 5 for connecting the
printed circuit board to a group of wires or other
electrical boards via an associated plug connector (not
shown) .

PC card connector 3 mounted on the front side of
the printed circuit board includes right angle-configured
signal terminals 8 which have two rows of contacts 7
located in a card slot 6 of a connector housing 10 of PC
card connector 3. Surface mount solder tails 11 of signal
terminals 8 are adapted to be surface mounted to a
conductive pattern 12 of a signal circuit (not shown)
formed on the surface of front side 2a of printed circuit
board 2. The connector housing 10 has a ground terminal
piece 9 mounted thereto. Right angle-configured solder
tails 13 of ground piece 9 are adapted to be dip-soldered
within through-holes 14 of a ground circuit (not shown) on
front side 2a of circuit board 2.

PC card connector 4 mounted on rear side 2b of
printed circuit board 2 includes right angle-configured
signal terminals 17 which have two rows of contacts 16
located in a card slot 15 of a connector housing 19.
Surface mount solder tails 20 of signal terminals 17 are
adapted to be surface-mounted to a conductive pattern 21 of
a signal circuit formed on the surface of rear side 2b of
circuit board 2. Connector housing 19 has a ground
terminal piece 18 mounted thereon. Ground piece 18
comprigses a lateral base, mount projections 26 integrally
connected to one side of the lateral base, each projection
having a contact 25 integrally connected thereto, and right
angle-configured solder tails 22 integrally connected to
the other side of the lateral base. Connector housing 19
has insertion slots with notched edges 24 in opposite sides



herei n. d ai ns 1. A PC card connector as§§ﬁ5ﬁ¥1fi?NzﬁngET

mounting to a printed circuit board (2) and for receiving tjo] parallel 8c
cards, conpri sing: a first pc card connector (3) fo} ﬁbbﬁEPﬁB To

a first side (2a) of the circuit board ang i ncl udi ng signa

of the slots, thus permitting the insertion of Tount
projections 26 of ground piece 18 into connector housing
19. Surface mount solder tails 22 of ground terminal piece
18 are adapted to be surface mounted to a conductive
pattern 23 of a ground circuit (not shown) also formed on
the surface of rear side 2b of circuit board 2.

Now, the method of assembling the PC card
connector assembly will be described. The method comprises
the steps of: placing the first PC card connector 3 on a
first side 2a of the printed circuit board 2, inserting the
through-hole solder tails 13 of ground piece 9 in the
through-holes 14 of the circuit board, and placing the
surface mount solder tails 11 of the signal terminals 8 on
the conductive pattern 12 formed on the surface of first
side 2a of the circuit board. The soldering of both sets
of solder tails can be effected simultaneocusly, for example
by reflow soldering. Prior to soldering, the location and
‘alignment of the surface mount solder tails 11 relative to
the conductive pattern 12 is wvisually inspected so that
misalignments and other problems with the solder tails can
be detected and corrected before soldering. No visual
obstructions interfere with the inspection of the solder
tails 11 since they are located on the outside of the
assembly, thereby facilitating wvisual inspection thereof.
Also, visual inspection of the through-hole solder tails 13
of ground piece 9 can be performed from the opposite side
2b of circuit board 2, i.e. looking for the presence of a
tail within or protruding from the through-hole itself,
since no connector has been placed over the tails to
obstruct the inspection.

After. fixing the first PC connector 3 to the
first side 2a of circuit board 2, a second PC connector 4
is placed on the second or opposite side 2b of the circuit
board, and the required solder connections are made. The
second PC connector 4 is designed to permit the subsequent
assembly of separate ground piece 18 to the connector
housing 19.

After placing the second PC connector 4 on the



termnals (8) having surface nount solder tails (11) adapted to be surface
nmounted to a surface of the first side of the circuit board, a
first ground piece (9) nmounted on the first pc card connector having

t hrough- hol e sol der tails (13) adapted to7be nmount ed wi t hin through-hol es
(14) in the circuit board; a second pc card connector (4) for
o a0, megeh £6800s 2882021 chBecekEayL! pBazd (g)%?&raeg aBelid6es i
termnals (17 avi ng sur?ace nount so e surface
nmounted to a SEPIERES oITONB RbREE) 4d§h6f %%’egTéYF?%‘Eu beoﬁﬁlﬁfa"é%dm°unt

a second grousdl@éecedil® poundedsagnkhe ceeREaDs G dredABgokortd4)

havi ng surface sol der tail apted to noun ed to_the surface of
t he second S|H%H%YCY5 ecP?%E?Fnbgﬁrg Phed b8 BR"BUREES' Of he®WeRh

side of the circuit board is wvisually inspected, and

misalignments and other problems with the signal terminal
solder tails 20 can be detected and corrected. The
inspection and correction of misalignments of the solder
tails can be performed without difficulty because there are
no obstacles that interfere. After checking the signal
terminal solder tail alignment, the solder tails are
soldered to the conductive pattern 21, for example by
reflow soldering. After soldering, visual inspection of
the solder joint can also be made.

After assembling the second connector to the
second side of the circuit board, the ground piece 18 is
press-fit into the connector housing 19 of the second PC
card connector so that solder tails 22 of the ground piece
are in contact with the corresponding portions of a
conductive pattern 23 of a ground circuit formed on the
second side of the circuit board. Visual inspection of the
relative positioning between solder tails 22 and the
corresponding portions of conductive pattern 23 of the
ground circuit can be made easily because the interface is
visually free of any obstacles.

_ After visual inspection is performed on the
positioning of the tails, the tails are soldered to the
ground circuit. After soldering, the solder joints can be
inspected as well.

The PC card connector assembly according to the
present invention results.
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. 2. '"A PC card connector assenbly (1) as set forth in claim1 wherein the
second ground piece (18) includes a |lateral base with projections (26)
integrally fornmed therewith which are received in slots (24) in the
connect or housi ng. 3. A PC cardgconnector assenbly (1) as set
forth in claiml further conprising a receptacle connector (5) adapted to
be mounted on the printerk ciie uinded@itdoso that tbhe PGmwwent tomnaelyor be
assenbly (1) lﬁ%ﬁcﬁﬁ? “necott Gt pR TR BoBh i L £k AR AL Hog BN nY

t he receptacle
spirit or ‘central characteristics thereof. The present

examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.

REPLACEMENT SHEFT

0 1SEP 1997 !
o




‘4. A method of assembling a PCcard connector assenbly (1) ﬂﬂﬂUA pmgq er

HERT
printed circuit board (2) and ,
and second PC c mm“mnumﬁ ‘m 4) fixed to opposite si de§ (2 éé%:of then
printed CIrCUItﬂ PC card ggnnector (3) |nclud|

terminals (8) having surflacé nount type sdtder tails (11) and. g first
ground Claims §

1. A PC card connector assembly (1) for mounting
to a printed circuit board (2) and for receiving two
parallel pc cards, comprising:

a first pc card connector (3) for mounting to a
first side (2a) of the circuit board and including signal
terminale (8) having surface mount solder tails (11)
adapted to be surface mounted to a surface of the first
side of the circuit board;

a first ground piece (9) mounted on the first pc
card connector having through-hole solder tails (13)
adapted to be mounted within through-holes (14) in the
circuit board;

a second pc card connector (4) for mounting to a
second side of the circuit board (2a) and including signal
terminals (17) having surface mount solder tails (20)
adapted to be surface mounted to a surface of the second
side of the circuit board; and

a second ground piece (18) mounted on the second
pc card connector (4) having surface mount solder tails
adapted to be mounted to the surface of the second side of
the circuit board.

2. A PC card connector assembly (1) as set forth
in claim 1 wherein the second ground piece (18) includes a
lateral base with projections (26) integrally formed
therewith which are received in slots (24) in the connector
housing.

3. A PC card connector assembly (1) as set forth
in claim 1 further comprising a receptacle connector (5)
adapted to be mounted on the printed circuit board so that
the PC card connector assembly (1) may be connected to a
mating electrical apparatus by way of the receptacle
connector.

4. A method of assembling a PC card connector
assembly (1) including a printed circuit board (2) and




- piece (9) havingl" e solder tails (13), the second PC card
connector (4) in nﬂ QE rmnals (17) having surface nount type
solder tails (20) *anél at sepals second ground piece (18) having surface

nount type solder tails, the nethod conpriglng the steps of:
placing the first PC card connector (3) of~the first side (2a) of the

printed circug f. Q?a?ﬂd secf_lond PC C%dej%ﬁhgchBQ'SSQﬁdQE ffﬂcé& tgé-jc) éﬂ;

Si gnal term na car connect or lrcult
pattern (12) Fé@ﬁﬁd(aﬁ'az?&rpécéhéfPFH@tﬁﬁr§Fr§Pd€ @P rﬁb 5 RQi t
boar d; cards @b@hﬁé@t@rt hg )s ol riteTud g 5si§§:)1 oi;eﬁ:mnanést(sgr mmr;g ece

(9 11 n 0L BSOS oS ) 8l o8 L 9VId ULt I sl
second si de (ﬁh?cef(Bhehpwungedhmomghlhoﬂeat@pe solder tails (13), the

second PC card connector (4) including signal terminals
(17) having surface mount type solder tails (20) and a
separate second ground piece (18) having surface mount type
solder tails, the method comprising the steps of:

placing the first PC card connector (3) on the
first side (2a) of the printed circuit board;

soldering the solder tails (11) of the signal
terminals (8) of the first PC card connector to a signal
circuit pattern (12) formed on a surface of the first side
of the printéd circuit board;

soldering the solder tails (13) of the first
ground piece (9) within the through-holes (14) of a ground
circuit of the printed circuit board;

placing the second PC card connector (4) on the
second side (2b) of the printed circuit board;

soldering the solder tails (20) of the signal
terminals (17) of the second PC card connector to a signal
circuit pattern (21) formed on a surface of the second side
(2b) of the printed circuit board;

mounting the second ground piece (18) onto the
second PC card connector (4); and

soldering the solder tails (22) of the second
ground piece (18) to a ground circuit pattern (23) formed
on the surface of the second side of the circuit board.
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» sol'dering the solder tails (20) of the signal termnals (17) of the second
PC card connector to a signal circuit pattern (21) forned on a surface of

t he second side (2b) of the printed circuit board, nounting the
second ground piece (18) onto the second f card connector (4); and
soldering the solder tails (22) of the s d ground piece (18) to a ground

circuit pattern (23) fogmed gNn ddic!l ERCERHmidy §eHdcakle Mnddtor
clreutt boardéssembly (1) according to claim 3 wherein soldering of the
solder tails (11) of the signal terminals (8), and
soldering of the solder tails (13) of the ground piece (9)
of the first PC card connector (3) on the one side (2a) of

the printed circuit board (2) are effected simultaneously.
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5.« A nethod of formng a PC card connector assenbly (1) according to claim
3 wherein soldering of the solder tails (11) of the signal termnals (8),
and soldering of the solder tails (13) of the ground piece (9) of the first
PC card connector (3) on the one side (2a220f the printed circuit board (2)
are effected sinultaneously. ==

Abstract of the Disclosure
PC CARD ASSEMBLY AND METHOD OF ASSEMBLING THE SAME

Disclosed is an improved PC card assembly (1) and
a method of assembling a PC card connector assembly
comprising the steps of: placing a first PC card connector
(3) to a first side (2a) of a printed circuit board (2);
soldering the surface mount solder tails (11) of the signal
terminals (8) of the first connector to a signal circuit
pattern (12) formed on the surface of the first side of the
circuit board; soldering the through-hole solder tails (13)
of the ground terminals (9) of the first PC card connector
within through-holes (14) made in the circuit board;
placing a second PC card connector (4) to an opposite side
(2b) of the circuit board; soldering the surface mount
solder tails (20) of the signal terminals (17) of the
second connector to a circuit pattern (21) formed on the
surface of the opposite side of the circuit board; mounting
a separate ground terminal piece (18) to the second PC card
connector; and soldering the solder tails (22) of the
ground terminal piece (18) to a ground circuit pattern (23)
on the opposite side of the printed circuit board. Visual
inspection of the solder tails with respect to the circuit
board can. be performed subsequent to each step.

Fig. 1
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