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SPECIFICATION EDGE MOUNTED CI RCUI T BOARD ELECTRI CAL CCNNE §Hg¥cﬁ the
| nvéntion Thi's invention generally relates to the art of electrlcal
conhectors and, ‘particularly, to a systequfor surface nounting an
el ectrical connector assenbly along an edge of a circuit board in an
edge straddl i ng configuration. Background of the Invention

SPECIFICATION

&

Field of the Invention

This invention generally relates to the art of
slectrical connectors and, particularly, to a system for
surface mounting an electrical connector assembly along an

-] edge of a circuit board in an edge straddling
configuration.’
Background of the Invention

Thers are a wide variety of electrical connectors

adapted for surface mounting on a printed circuit board.

a9 Some such connectors are mounted to one side of the cizcuit

board and include solder tails for surface mounting to

contact pads on the side of the board or for insertion into

holes in the circuit board for soldering to circuit traces

interconnected to the holes. Other such connectors are

15 adapted for mounting along an edge of the circuit board,

with solder tails of the terminals sngageable with contact

pads on one or both sides of the board adjacent the edga.

The latter type of connectors commonly are called "edge

connectors" and, when the solder tails engage contacts on

20 both sides of the board along the edge, the connectors
commonly are called "straddle mount" connectors.

One of the prcblems encountered with satraddle
mount connectors is that soft solder paste or cream is
removed from vital portions of the board contact pads if

25 there is a sliding engagement between the tails and the
pads during positioning of the board and the connector in
such a straddle mount condition. In a straddle wmount
‘connector system, the board must be inserted in a slot or
mouth defined batween solder tails angageable with contact

REPLACED SHEETS SG
¥ Descrintion :paged .. 1. topaged ;1" —_—
[Z( Claim(s)  pess l”l; i ;.;ag:-(é % _ Thls Sheet Has Been Replaced
[V Drawing(s) :p Sl rage - Q...
A Abstract - cpeged AR e paged .7
DATE OF RECEIPT ..ccooioieiniieiieionenerenrs




. There are a-wide variety.of electrical .connectors adaptedday sup fggce

" hounting on a printed circuit board. Sonme such connectors are nounted to

~one side of the circuit board.and ‘i ncl w@e sol der tails for surface nount i ng
to gontact pads on the.side of .the board or for insertion into holes in the

- circuit board for: solderlng to circuit traces interconnected to the hol.es.

O her such connectors, a adapt d for, nountin alon an edge of the circuit
“board, with s‘?ﬂcg% °’PaPP£goPPPﬁé 8 @idas %‘ng&b% rdi LR Aoftiaddling

configuration. Soft solder paste is applxod to the contact
" 7ads on both sides of the board before the board is
insertsd into the connector. It is desirable to have a
5 predetermined contact force between the solder tails and
thg board contact pads, in a direction normal to the board,
to provide good electrical contact points. On the other
hand, it is desirable to have zero or minimal forces
between the solder tails and the contact pads while
A0 positioning the solder tails on the contact pads to prevent
the soft solder paste from being wiped off of the contact
pads which can result in defective solder interfaces or

short circuiting between adjacent contact pads.
Various approaches have been made in the
15 connector industry to solve the problens outlined abovas.
For instance, in U.8. Patant No. 5,160,275, dataed November
3, 1992, a straddle mount electrical connector is provided
which will not cause removal of a cream solder that has
been applied to the circuit board, and which will not flaw
29 - the surface of circuit portions on the board. The
connector has a resilient arm which undergoes elastic
deformation to flex contacts pafpendicularly avay from the
surface of the circuit portions when the circuit board is
inserted into the connsctor. The resilient arm is restored
25 to its original shape when the connector has been correctly
fitted on the circuit board, thersby allowing the contacts
to contact predetermined circuits. In another embodiment,
the resilient arm is replaced by a frame member which is
urged into the connector body by the circuit board. This
9 causes the contacts to part perpendicularly from the

surtace of the circuit portions. '

Another example is disclosed in United Kingdom
Patent Application 2 242 3579 A, published October 2, 1991,
which includes latch arms at the ends of a connactor
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;'pads on one or ‘both S|des of the board adj acent the edgeys ¥h&l4§ie§ptype

. of connectors comonly are cal l ed "edge connectors” and, Wwhen t he sol der.

“tails engage contacts on both sides of tBe board al ong. the edge, the
> conpectors comonly are called "straddle mount'! connectors. One of the
' problens encountered with straddl e nount connectors is that soft solder

paste or

“there is a sl

portions of the board contact pads

iennved fromvital p
ﬁa‘?‘ﬁﬁ B9 o a¥EMBAL nTe i cFhe haape; AiraaFiqfe a8 the tarminal

pins or solder tails with moldaed protuberances at the outer
3nd3 ¢l at least cna of tnhe lakch arms, apparantly to keap
the bhoard contact pads from touching the solder tails until
the circuit board is fully inserted between tha spaced
latch members, when the terminal pins are elactrically
engaged with the contact pads, In the fully inserted
position, the protuberances f£it into openings in the board.

Most such approaches as described above involve
additional expensive connector components, even components
which ares separate from the connector housing, or expensive
integral <@evices betwasn tha connector housing and a
specially designed roard. This invention is directaed to
providing an extremely simple and cost effective sclution
to solving the problems outlined above.

Summazry of the Invention

An cbject, therefore, of the invention is to
provide a new and improved systen for surface mounting an
electrical connector assembly along an edge of a circuit
board in an edge straddling configuration, and which allows
for mating of the connector and the board without
substantially wiping away soft solder paste from contact
pads on the board.

In the exemplary embodiment of the invention, an
electrical connector is provided for surface mounting along
an edge of a circuit board in an edge straddling
configquration. The circuit board has a plurality of
contact pads spaced along opposite faces of the board near
the edge thereof. The connector includes a dielectric
housing and a plurality of terminals mounted on the
housing, with solder tails of the terminals projecting from
the housing in two rows to defins an elongate board-
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~ pads during poSitLoning;of the board and the connector - in susm—asstcn@dmm

maunt condi ti on.

In a straddl e ‘nount connector system the. board nmust be

inserted in a slot or mouth defined bet ween-dgei der tails engageable with-
cont act -2- pads on both opposite sides of the board in a straddling

. -

' _r.:':ii.v‘inq mouth for receiving the edge of the circuit

board.

Tha inventlzn contemplates that the contact pads
of thc circuit beard be adapted to receive soft solder
paste therson prior to insertion into the mouth between the
two rows of solder tails. The soldsr tails are configured
for receiving tha circuit board at a firat angular
orientation wherein zeroc or minimal contact force is
effected betwaan the solder tails and the solder paste on
the contact pads to prevent any substantial wiping away of
the solder paste from the contact pads. When fully
reaceivad, the circuit board is rotatable to a second
angular orientation wherein the solder tails and the solder
paste on the contact pads are in contact. _

Latch means may be operatively associated betwean
the connector housing and the circuit board for securing
the circuit board against rotation from its second angular
orientation. In an alternate embodiment of the invention,
second latch means are operatively associated between the
housing and the circuit board for securing the circuit
board against pulling cut of the mouth betwsen the two rows
of aclder tails. .

A further featurs of the invention contsmplates
the provision of abutmant means on the housing for
engagement by the esdge of the circuit board to define a
fully inserted condition of the connector assembly and the
circuit beoard. Still another feature of the invention
contemplates the utilization of a portion of the 1latch
structure as a guide surface during insertion of a circuit
board. Another feature utilizes metal latches on the
housing. A further feature eliminates the latches anad
guide surfaces on the connector and places them on a

fixture that holds the connector during the manufacturing
process.
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. configuration. Soft solder paste is applied to the .contact gpadssenciptip
‘si;des of the board before the-board’is inserted into the connector. - It is
desirable to have a predeternlned cont act f-®m=ce between the solder tails
and the.board cont act pads, in a direction normal to the board, to provide
good el ectrical contact points. - On the other hand, it is desirable to have
zero or minimal forces between the solder tails and the contact pads while
posi tioning the sol der tail StHAT: Rbiashmct ToAENTES Bnd, Advantages of the

invention will be apparent from the following detailed
description <=aken 1n connection with <the accompanying
drawings.
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;_the soft sol der pasté from bei ng wi ped off of the contagg_padscgﬁigﬁ“can
interfaces or short circuiting between adjacent
Vari ous approaches have hash made in the connector industry

“result in defective solder

© contact pads.

. to solve t.he problens outlined above. For instance, in U S. Patent No..
5,160, 275, dated November 3, 1992, a straddle nount electrical connector
. provi ded which will not cause rennval of a cream sol der that has been

~applied to th

t flaw
The foatur.s of this 1nvcntlon which ara baliaeved

2 se novel ars set forth with particularity in the
appended claims. The invention, together with its objects
and the advantages thereof, may be best understood by
reference to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals identify 1like elements in the figures and in
which: .

FPIGURE 1 is a perspective view of an electrical
connector assembly enbodying the concepts of the invention,
in conjunction with a circuit boara about to be inserted
into the connector assembly,

FIGURE 2 is a view similar to that of Figure 1,
showing the circuit board in its fully inssrted condition
with tha connector assambly in a straddle mount
configuration; '

FIGURES 3A-3C are end elevational viewvs,
partially broken away, showing the sequence of inserting
the circuit board inte the connector assembly;

FIGURE 4 is an elevational viaw locking toward
the right-hand end of Figurs 2 or Figure 3C;

FIGURE 5 is a parspective view of a connector
assembly embodying an alternative form of latch means;

FIGURES 6A-6C are saquential views similar to
Figures 3A«3C, but of the alternate embodiment of ¢the
invention shown in Figure 3; |

FIGURE 7 1is an enlarged <fragmented and
elsvational view similar to Figure 3A;

FIGURE 8A is a fragmented perspective view of the
connactor of Figure 1, but with an alternata emboediment for
the latch structure;
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~ the surface of circuit portions on the board. The-Eoniia&t 8f has a

. resilient .arm which undergoes elastic ormati-on to flex contacts
perpendi cul arly away fromthe Surface of the circuit portions when the.

circuit board is inserted into the.connector. The resilient armis restored

toits original shape mhen the connector has been correctly fitted on the
circuit boar Rais 1 ' st er m ned

cireuits h another e@@ﬂmug éch%n ewm%;.a&m (2eh€ar?86¢alY, 2aht e
first to Figure 1, the invention is embodied in a system,
generally designated 10, for surface mounting an elactrical

-] connector assembly, generally designated 12, along an edge
14 of a .circuit board 16 in an edga straddling
configuration.

Circuit bocard 16 has first (top) and second
{bottom) parallel, generally planar faces 16a and 16k,
0 respectively. The top face has a first row of relativaely
spaced contact pads 18 immediately adjacent edge 14 of the
board. Although not visible in Figure 1, bottom face 16b
of tha board has a second row of relatively spaced contact
pads which are spaced inwardly of the edge of the board, as
p1-] will be seen more clearly hereinafter. The pads on
opposite faces may be aligned or offset in a direction
parallel to the edge 14 of the circuit board. The contact.
| pads on the cpposite faces of the circuit board are adapted
for receiving soft solder paste 19 thereon prior to mating
20 . with or insertion into connector assembly 12.

At this point, it should be understocd that such
tarms as “"top", "bottom", "upper®, "lower", etc. are being
used herein and possibly in the claims hereof in order to
provide a clear and concise description of the invention in

25 relation to the depictions in the drawings. However, such
terms are understood as not being limiting in any fashion,
it being understocod that the system of the invention is
cmni-directional in use and applications as is well known
in the electrical connector art. In addition, while only

30 five contact pads 18 are shown on top surface 1l6a of the
circuit board (aleng with a similar number of contact pads
on the opposite side of the board and a similar number of
terminals on connector assembly 12, as dsscribed
hereinafter),; the invention is equally applicable and has

This Sheet Has Been Repl

o A




;urgeﬂ'into t he connect.or body by the circuit board. TQislcsuggﬁ-Ege |
icontacts to part - perpendicularly fromthe surface of £H& %ePr ¢ t ¥portions.

-.Anot her "exanpl e is disclosed in United,Ki ngdom Patent Application 2 242 579 |

- A, published Cctober 2, 1991, mhich_lﬁ%Tudes latch arnms at the ends of a
. connect or - : - - ' ' ‘

distinct advantages in high density electrical connectars
having significant numbers of contact pads and terminals in
a straddle mount configuration.
_ " Connector assambly 12 includes a unitarily molded
5 dielectric housing, generally designated 20, which includes
-~ a front mating end 22 and a rear straddle nount face 24.
The front mating end can be of a variety of configurations
for mating with an appropriate complementary connector (not
shown). A pair of integral, flaexiblae latch arms 26 prolect
9  rearwardly of housing 20 at opposita ends therecf. Each
| latch arm has an inwardly directed latch hook 26a for
latching engagement with circuit board 16 when the board is
mated with the comnmector assembly, as described
hereinafter. A pair of board positioning and guiding
blocks 28 project rearwardly from straddle mount face 24 of
housing 20, spaced inwardly of latch arms 26. Generally,
blocks 28 define slots, as at 30, for receiving edge 14 of
circuit board 16. '
A plurality of terminals are mounted in housing
0 20. The terminals include mating portions (not shown)
projecting into mating portion 22 of the housing for
interconnection with mating terminals of the complementary
connector. Generally, the terminals are mounted in the
housihg in an array to pressent two rows of solder tail
- portions of the terminals projecting rearwardly of straddle
mount face 24 of the housing. More particularly, a first
(top) row of solder tails 32 are shown in Figure 1 spaced
above a second (bottom) row of solder tails 34 projscting
from straddle mount face 24. The two rows of solder tails
0 define a slot or an alongate board-receiving mouth 36 (Fig.
3A) for raceiving sdge 14 of circuit board 16. Such soldar
tails 32 and 34 are sufficiently resilient so as to
compensate for any variations in the surface of the circuit

fin
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> hOUSI ng . extend| ng in the same d| rection as the term nal g)_-;.rts;,g)hmlgj:er
L “tails with ol ded protuberances at the outer ends of at |east one of the

+ l.atch arns, apparently to keep the boar<igont act ‘pads from touching.the
: sol der talls until the circuit board is fully inserted betvveen the spaced
- latch nenbers, when the ternminal pins are electrically engaged with the
. contact pads. In the fully inserted position, the protuberances fit '
" into openi ngs PRarfe Wukahi. cEBStresikit agd okhfesoldarstailad neydeingol ve

copla.nar with the surfaces of the circuit board.
_Before proceaeding to a more detailaed description
of the invention as best depicted in Figures 3A-3C, a
-] comparison betwsen Figures 1 and 2 should be made. It can
be seaen in Figqure 1 that circuit board 16 is canted or
angled relative to connector assembly 12. This dafines a
first angular orientation of insertion of the board into
slots 30 of positioning and guiding blocks 28 and the
0 elongate mouth 36 defined between the two rows of solder
tails 32 and 34. The circuit board is inserted generally
in the direction of arrow "A" in Figures 1 and 3B. Once
the circuit board is rfully inserted into the connector
assembly, the circuit board is rotated downwardly in the
p¥- direction of arrow "B" (Fig. 2) to a second angular
orientation relative to the connector assembly. This
gsecond angular orientation ls shown in Figure 2, as well as
in Pigure 4. In the second angular orientation, latch
nooks 26a of flexible latch arms 26 snap over the top face
20 16a of the circuit board for securing the board against
rotation from its second angular orientation. It can be
Seen that top surfaces 26b of the latch hooks are angled to
provide camming surfaces for engagement by the side edges
of the circuit board to bias latch arms 26 outwardly until
25 hocks 26a snap against the top surface of the circuit
board.
Reference now is made to the sequential views of
Figures 3A-3C which show the sequence of insertion of
circuit board 16 4into connector assembly 12, and
a9 particularly into slots 30 of board positioning and guiding
blocks 28, as well as into the elongate board=receiving
mouth 36 (Fig. 3A) betwean the upper row of terminals 32
and the lower row of terminals 34. ' '



' addi:tional expensive connector conponents, even conponent.siaMdiech gpre
. separate fromthe connector housing; or expensive integral devices bet ween -
- the connector hou5|ng and a speci al | yyldesi gned -board. An el ectri cal

- connector according to the preanble of claims 1 and 15 is known fromthe
_ Japanese Pat ent Publi-cation JP U 62 51667. This invention is directed to

_ B;g\é: glmr;g an extrenel ynéié‘?ie t eff (éhl ve S&"&Jééfpncfé’ns%'g‘” Qﬁet he
ingertion sequence,utnere are certain details visible in
Figures 3A-3C which are not visible in Piguree 1 and 2.
First, it can be seen that a sacond row of contact pads 38

3 are on hottom face 16b of circuit board 16. Like contact
pads 18 on top face 16a of the circuit board, the bottom
contact pads are relatively spaced in a row generally
parallel to the edge of the bocard. However, it should be
notsd that, whersas the row of contact pads 18 are adjacent

10 the edge of the board, contact pads 38 are spaced inwardly
of the sdge of the boaxd.

Sacond, slots 30 in positioning and guiding
blocks 28 are defined by upper and lower angled surfaces 40
and 42 (Fig. 1), respectively. The distance between angled

s surfaces 40 and 42 (i.e., the width of slots 30) is
slightly lass than thae width of mouth 36 batween the
terminals. Therefore, as the board is inserted into the
slot/mouth configuration in its first angular orientation
(Figs. 1 and 3A), the contact pads on the board, along with

20 most of the solder paste on the contact pads, cannot sngage

the terminals which, otherwise, would result in substantial
wiping away of the solder pasts.

Third, each of the terminals 32 in the upper row

- thereof includes a contact portion 32a, and each of the

25 ternminals 34 in the lower row thereof includes a contact

portion 34a. It can be seen that these contact portions

are generally planar, vertically spaced and horizontally

parallel, with contact portions 32a of the upper row of

terminals 32 being located nearer to straddle mount face 24

30 of housing 12 than contact portions 34a of the lower row of

terminals 34.

With the abova specifics, raference now is made

to Figure 3A, wherein it can be seen that circuit board 16

is in its first angular orientation and about to be
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:out ldi ned above. Sunnary ‘of the-Invention An object, thereibre:? 6 the
‘invention is to-provide a new and i.nr ved system for surface- nnuntlng an-
‘electrical connector assenbly al ong an edge of a circuit board in an edge
“straddl i ng configuration, -and which allows-for mating of the connector and
“the board without substantially w ping away soft sol der paste from contact
_pads on theihsertiedThntookjlets 36 dnhposdtibningeahdaaligninly blocks

28 and into mouth 36 between the upper and lover rows of
terninals 32 and 34, respectively. It can be seen that
upper angled surface 40 of block 28, which defines the top
of sach slot 30, is genarally parallel to this first
_angular orientation of the board. The same is true for the
lower angled surface 42 (Fig. 1) which defines the bottonm
of the slot in sach positioning and aligning block.
Raefarring next to Figure 3B, circuit board 16 is
inserted into slot 30 and mouth 36 (Figure 3A) in the
Alrection of arrow YA" until the sdge of the board engages
abutment surfaces 41 of the positioning and aligning blocks
28. The board still is in its first angular orientaticen.
However, it should be noted that the solder paste on upper
contact pads 18 has not substantially engaged contact
portions 32a of upper solder tails 32, and the solder paste
39 on lower contact pads 38 has not substantially engaged
contact portions 34a of lower solder tails 34. Therefore,
the solder paste which has bsen applied to contact pads 18
3 and 38 does not get wiped away from the contact pads during
insertion of the circuit board into the connector assembly.
" This is due to the low or zero insertion force design of
the connector assenmbly. In other words, the solder paste
will not be wiped away so long as the sclder paste is no
3 thicker than a pradetermined thickness. If the paste is
thicker, only a certain amount will be wiped away leaving
an ancunt equal to the predetermined thickness.
Lastly, referring to Figure 3C, once the circuit
board is fully inserted to the position shown in Figure 3B,
Q with edge 14 of the circuit board abutting against surfaces
41 of blocks 28, the circuit board is rotated downwardly in
the direction of arrow "B"®™ to its sacond angular
oriaentation as described above in relation to Figure 2. In
this saecond angular orientation, it can be seen that sclder

e
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: |ndependent clalns 1,. 9-and 15 and the met hode steps ©of-théi3nF6.ER N the

+ exenpl ary enbodi ment of the invention, an electrical .connector is provided

. for surface nmounting al ong an edge oﬁllr(n rcuit board in an edge straddling.

“configuration. = The circuit board has a plurality of contact pads spaced
al ong opposite faces of the board near the edge thereof The connect or

hocaing, o SRR oA e RdeRabh i 6 nd THORH pBRAR ) 11
: pivoted upwardly intoc engagement with contact portions 32a

of upper solder tails 32, and solder paste on the lower

contact pads 38 have been rotated or pivoted dowhwardly
3 into engagement with contact pecrticns 34a of solder tails
34. It also can be seen that clircuit board 16 has been
latched bensath latch hooks 26a of flexible latch arms 26.
Since the solder paste has not been wiped from the contact
pads, the solder pasts remains in interface areas at and
immediataly about each contact pad and its respective
solder tail.

Referring to PFigure 7, the critical size
relationship can be seen. For exanmple, the distance
between upper angled surface 40 and lower angled surface
3 42, dosignated by arrow "GY, is smaller than the distance
between those portions of the terminal ‘32 and 34,
designated by arrow "H", in the same direction. The
thickness of a printed circuit board 16 is designatad by
arrow "J" and the nminimum thickness from an acceptable
anount of solder paste 19 on contact pad 18 to the sclder
paste 39 on contact pad 18 to the solder past 3% on contact '
pad 38 is designated by arrow "I", Since upper and lower
angled surfaces 40 and 42 contact a portion of the circuit
board adjacent the sdges (Fig. 2) 16c and 164 of the board
16 and not the contact pads having solder paste thereon,
distance "G" is squal to or greater than distance "J". 1In
order to prevent the solder pasta from being wiped off the
respactive contact pads, distance "H" is greater than or
equal to distance "I". Once circuit board 16 is rotated to
Q9 its second orientation, as shown in Figurs 3c, the contact

portions 32a and 34a of the terminals must contact the
soldexr paste. Accordingly, distance "F" must be less than
distance "I" and is preferably greater than distance "J".

1

o

(0]
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! the<housing in two rows to define an el ongate board-- = ?réceidvi-ng AButh for
.. receiving the edge of the circuit board. The i-nvention. contenplates that =
- the contact pads of the circuit board 5343dapt ed to receive soft sol.der

. paste thereon prior to.insertion into the nouth between the

Figures 5 and SA-6C show an altsrnate embodiment
of the invention which, generally, includes second latch
means operatively associated between tha connector assenbly
housing and the circuit board for securing the circuit

3 board against pulling out of the connector assambly, i.e.,
out of the mouth betwaen the two rows of solder tails 32
and 34. In addition, the second latch could be part of
ground circuitry. Otherwisae, the ealectrical connector and
the circuit board are substantially identical to that

A0 described above and shown 1in Pigures 1-4, and 1like
refersnce numerals have been applied to indicate 1like
componants in relation to those figures. '

More particularly, referring first to Figure §,
a pair of second latch arms S50 project outwardly or

i3 rearwvardly from the bottom of board positioning and
aligning blocks 28. The latch arms have upwardly
projecting latch tongues 52. Referring to Figures 6A-6C,
circuit board 16 has a pair of openings or holaes 354 for
recsiving latch tongues 52.

29 | When the circuit board shown in Figures 6A-6C is
inserted into connector assembly 12 as described above in
relation to Figures 3A-3C, and the circuit board is moved
from its firat angular orientation (Fig. 6B) to its second
angular orientation (Fig. 6C), in the direction of arrow

25 "B", latch tongues 52 move into holes 54 in the circuit
board and prevant the circuit board from being pulled out
of the connector assembly in the direction of arrow "D"
(Pig. 6C). Tharefore, the combination of latch hooks 26a
and latch tongues 52 securs the circuit board against

40 rotation from its second angular orientation and also
secures the circuit board against pulling out of the mouth
between the two rows of solder tails and out of the
connector assembly. In addition, the interengagenent
betwean the tongues 52 and holes 54 also serves to properly

———— -
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‘. two rows of sol der tails. The solder tails are conflgured fQLo@QC%u%Igg t he
ciFeui't board at .a first-angular orientation wherein zero or mi ni mal
contact force is effected between the sol das=tails and the sol der paste on
t he contact pads to prevent any substantial w ping away of  the sol der paste
fromthe contact pads. When fully received, the circuit board is -

rotatable to a secopd angul ar orlentatlon mhereln the solder tails and t he
sol der paste on tﬁgygﬁhtéhn‘[ﬁﬁﬁ? PR3 AL to the i°“9* tudinal axis of

the mouth 3§, the tcrminals with their respective contact
pads. _
Figures B8A-38D show still another alternate
3 embodiment of the invention. Such embodiment is similar te
that shown in Figures 1-4 but with a different latch
structure. Accordingly, like raeference numerals have been
applied to indicate like components in ralation to those
figures.
a0 ' More particularly, the latch hooks 26a of Pigures
1-4 have been modified to further act as an additional
lead~in surface to assist in the insertion of the printed
circuit board 16. As can be seen, the top surface §0 of
the latch hooks include an upper portion 62 adjacent latch
pE-] arms 26 that is generally in tha plane of lower angled
surface 42 and generally parallel to the plane of upper
angled surface 40.
In assembly, the circuit board 16 is initially
inserted into mouth 64 between latch hook 26a and upper
20 angled surface 40 and oriented so that the board slides
along the upper angled surfaces 40 and the upper portions
62 of the latch hooks. As the bhoard 16 is inserted
further, the leading edge 14 of the board eventually slides
intc slot 30 and mouth 36. If the board is not maintained
25 generally against the uppar angled surface 40, the leading
sdge of the board will contact positioning and aligning
block 28 and slide theraealong until entering the slot 30
and mouth 36. If desired, the opening of the slot 30 in
positioning and aligning blocks could be taperad with a
30 lead-in surface to facilitate insertion of a circuit board.
Figures 9A-9D show a further alternate embodiment
of the invention. Such altarnate embodiment is similar to
those shown in Figures 1-8, but again with a different
latch structure. Accordingly, like reference numerals have
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f'Latch means may be operatlvely aSSOCIated between t he- cognﬁgg@rchpugkng and -

. the circuit board for securing the circuit board against rotation fromits

- second angul ar- orlentatlon I.n an al terhpge enbodi nent of the invention,

- second | atch nmeans are operatively associ at ed betmeen t he housi ng and the
“circuit baard for securing the circuit board against pulling out of the

- mouth between the,two rows of soldef tails. A further feature of the
|nvent|on Cont@ﬁﬂpgtggen applied to indicate liks components in relation

to those figures.
The plastic latches of Figures 1-7 have been
eliminated and replaced with metal latches indicated
S genarally at 66. Such latches ars preferadbly formed of
shest metal material although alternative materials could
be utilized. The latchas 6§ include a latch hook portiocn
68 and resilient latch arms 70. The latch hook 68 includes
tapered top surfaces 72 that provide a camming surface for

10 engagement by the side edges 16c,16d of the circuit board
in order to force the latch hook 68 and latch arms 70
ocutwardly until the side edges of the circuit board pass
the lower sdge of tapered surface 72. At such point, the
latch hook 68 and latch arm 70 return to their undeflected

b Y- positions and the board engagement surface 74 of the latch
hook engages the top surface l16a of the circuit board in
order to maintain it in position. The solder tails 32 and
34 of the terminals are then soldered to the printed
circuit board as is known in the art.

29 The embodiment shown in Plgures 9A-9C include a
shield 76 extending around the front mating end 22 of the
dielectric housing 20 as is known in the art. As is more
Clearly shown in Pigure 9C, the resilient arm 70 of latch
66 is integrally formed with shield 76. As a result, if

25 desired, the latch 66 could form part of a ground circuit
by contacting a pad on the printed circuit board that is
designated as part of the ground circuit.

The alternative latch design shown in Figure 9D
is identical to that of Figures 9A-9C except that the latch

39 arm 70 is not integrally formed with shell 76. Instead,
projections 78 axtend out of the sidewall 80 of housing 20
in order to create an opening in which the latch arm 70 is
received. Other designs could be utilized such as

This Shee

N



—

:the . provision. of abutment. means- on the housing f@mwengagﬂnemm by
‘the 'edge of the ¢ircuit board to.define a fully inserted condition of the-
.connector asséenbly and the circuit boardl7=Still another feature:of the
“invention contenplates the utilization of. a portion of the latch structure
‘as a gui de surface during insertion of a circuit board. Anot her feature

"at ches and qui Se-enffadcsher lfRiall curNprd ang sEEELERG fomay ey  Into’
which tha 1atch arm is inserted.

Referring now to Figure 10A, & modified version

of the connector is provided and designated genserally at

5 86. Such embodiment is similar to that shown in Pigures 1-

3 but aeliminates any type of latch structure and thus

results in a connector that is narrower when compared to

the connectors of Pigures 1-95. LiXe components of
connector 86 are indicated with like reference numerals 1n
10 relation to FPigures 1-9%.

In order to eliminate the latch structure from
the connector, a fixture, indicated generally at 88, is
provided. Such fixture includes a main body 90 having a
cavity 92 into which the front mating end 22 of the

18 connector 86 is inserted. Such fixture is preferably made
of metal in order to increase its durability although it
could be manufactured of a durable plastic. A pair of
board positioning and guiding blocks 94 extend rearwardly
from block 90 and are identical to the board positicning

29 and guiding blocks 28 of the connector shown in Figures 1-9
excaept they are positioned on the fixture rather than the
connector. - A palr of vresilient latches, indicated
generally at 36, alsc extend rearwardly in order to hold a
printed circuit board in position prior to soldaring.

285 Inasmuch as the board positioning and guiding blocks %4 as
vell as the latches 96 are identical to those of Figures
9A~9D except for being positioned on the fixture 88 rather
than the connector, like numerals have been applisd to
indicate like components in relation to those figures.

29 In operation, the <connector 86 is first
positioned with its front mating end 22 positioned within
cavity 92 as is shown in Figure 10B. A printed ecircuit
board with sclder pasta already applied to its contact pads
is inserted into the connector and fixture assenbly at a

- —————
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Efleure ‘that hol ds the connector durlng t he nanufactursng*psocesszp Ot her
; obj ect s, f eat ures and advant ages  of the invention-will be apparent. fronlthe
:foll owi ng detalled descrlptlon t aken A8 connectlon with the ‘acconpanyi ng
-dramnngs : :

first angular orientation as shown in Figure 10C and as
discusased above. The printad circuit board is then rotated
to a second, horizontal orientation as shown in Figure 10D
and also discussed above. At such time, thermal energy is
-1 applied in order to reflow the solder paste so as to create
a 80lder interconnection betwsen the contact pads on the
eircuit board and the solder tails of the terminals. After
completing such scldering process, the connector and board
assenbly may be tested while still in the fixture or merely
10 removed for further processing or assembly with other
components. '
While not shown, connector 86 could include the
latches thereon rather than on the fixture 88, but with the
guide blocks 90 still positioned on the fixtura. In the
pe-] alternative, the fixutre could remain unchanged from that
shown but the connector 86 is modified to include the latch

arms 50 and latch tongues 52 shown in Figures 5 and 6.
It will be understcod that the invention may be
embodied in other aspacific forms without departing from the
20 spirit or central characteristics thereof. The present
exanples and embodiments, therefore, ars to be considared
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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% Brlef DBSCFIptIOH of the Drawings The features.of this angﬁﬁlbhpmﬁ?ch are .
: bel-i eved to be novel are set forth with gartlcularlty in the appended
; claims. The invention, together wth it “obj ect s. and-t he advarit ages

tgﬁgﬁo:‘n gg%] Bﬁc?.ei; understooql by reference t.o the\\i‘(\)‘llhm“ﬁ“ﬂmﬂ“\p

SLAINS

1. In an slectrical connector (12) for surface
mount soldering along opposite faces (16a, 16b) of an edge
(14) of a circuit bocard in a straddle mount configuration,

3 said connector being adapted to permit the application of
solder paste to contact pads (18, 38) on opposite faces of
the circuit board prior to positioning the circuit board in
said straddle mount configuration and subsequently
positioning the circuit b»oard in the straddle mount

10 configuration without substantially wiping away the solder
paste (19, 23%) from tha contact pads, saiad contact pads
being adapted to receive solder paste thereon;

said circuit board (16) having a pair of
parallel, generally planar facas (1l6a, 16b), each face
i5 including a plurality of contact pads (18, 38) positioned
thereon in a row along and generally parallel to said edge
(14);
said connector having a dielsctric housing (20)
including a straddle mount face .(24) for receiving the edge

20 of the circuit board thereat;

' a plurality of terminals mounted in said housing
with a solder tail (32, 34) of each terminal being
positioned adjacent said straddle mount face (24) for
permanent soldering to a respective one of sald contact

- 23 pads when said circuit board is positioned at said straddle
mount face in a straddls mount configuration, said solder
tails being positioned in first and second parallel rows to
dafine a slot (36) therebetween, each row being generally
aligned with a longitudinal axis of said connactor, the

30 housing and the terminals being configured to receive the
edge of the «circuit board in said slot without
substantially wiping away sclder paste applied to said

eet Has Been Replaced
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Powi th t he accorrpanyl ng -drawi ngs,. i n whi ch -l ike refererfte M&Hsmf'dentlfy
. like elements in the figures and in which: FIGURE 1 is a pers e view
- of an electrical connector assenbl y e’rﬂ)odyl ng. t he m““t‘“ Eﬁ%&mﬁ
= inwenti.on, in conjunction with a.circuit board abox:m\
the connector assembly; FIGURE 2 is.a view similar t'o that of Figure. 1,
showi ng thecghtget! paad JptfoF! Sof Wrisedt i 168 AN l4dfe into said
slot;

into

characterized in that: :
the housing (20) and the solder tails (32, 34) of

'3 the terminals are configured so that the edge of said
circuit board can be inserted at a first angular
orientation relative to the housing with zero contact force
between the solder tails and the contact pads, said housing
and terminals being adapted to permit the circuit board to

Q

be rotated to a second angular orientation relative to the
housing wherein said solder tails contact soclder paste
applied to their respective contact pads on the circuit
board;
said connector has latch msans (26) for securing
5 the circuit board at the second angular orientation and
further incliude first and sacond oppositely facing gulde
surfaces (40, 62) for defining said first angular
orientation, one of said guide surfaces (62) being
positioned on said latch means;
4] whersby solder paste can be applied to the
contact pads of the circuit board prior to insertion
thersof into said slot, said edge of the circuit board can
be inserted into said slot between the first and second
rows of solder tails at said first angular orieantation
without substantially wiping away said solder paste from
said contact pads, and said circuit board can be rotated to
its second angular orientation whereat it is secured in

order to permit soldering of said solder tails to their
respective contact pads.

W
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" with the connect in a-'straddle nmount &7 9?§u?af|§ﬁ
: FI GQURES 3A— ﬁﬁﬂﬂ vatlonaJ ¥ ews, partially broken away,.
- showi ng the ser C

ting the }Tuit board into the connector

f assermbly; FIGURE 4 is an el evational view |ooking toward the right-hand end
. of Figure 2 or Flgure 3C, FIGURE 5 is a perspective view of a connector

assenbl y embodyi ng an alter nehaveléeeriodl! dbrhedESRSof clain 1 wherein

sald housing connector further includes a third guide

surface (42), said third guide surface being generally

coplanar with said guide surface positioned on said latch
5 neans.

3. Tha electrical connector of claim i wherein

each sclder tail (32) of said first row of solder tails has
a soldexr area (32a) for soldering to the contact pads (18)
on one (l6a) of sald faces of the circuit board, each
19 solder tail (34) of said second row of solder tails has a
sclder area (34a) for soldering to the contact pads (38) on
the other (16b) of said faces of ths circuit board, and the
solder areas of gaid first row of sclder tails is offset
from the solder areas of said second rovw of solder tails in
15 a direction away from said straddle mount face parallel to

the plane of the circuit board when said circuit board is
in its second angular orientatien.

Q. The electrical connector of claim 1 wherein
the plane defined by said first guide surface (40) is
20 adjacent said first row of solder tails (32) and the plane
defined by said second guide surface (62) is adjacent said
second row of golder tails (34), said first row of solder
tails being positioned relative to said first guide surface
to prevent the solder paste applied to said solder pads
25 adjacent said first row of solder tails from being
substantially wiped away as said circuit board is inserted
into said slot in said first orientation.

5. The alactrical connector of claim 1 wharein
sald housing includes first and second oppositely facing

30 guide surfaces adjacent each end of said straddle mount
face.

is Sheet Has Been Reilaced
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L FI GURES 6A-6C ar

e
t'al fernate- enbodlmﬁn m“ |0ns in Figure'5; FIGURE -7 .is-
“enlarged fragne nal S|nilar to Figure 3A; FI'-GURE

. is_.a fragnented perspective view of the connect-or of -Fi gure 1, but W|th
alternate enbodl ment for the latch structure;

6. ‘A methed for surface mount soldering an
slectrical connector (10) along opposita faces (l6a, 16b)
of an edge (14) of a circuit board (16) in a straddle mount
configuration by applying the solder paste to contact pads

5 (18, 38) of the circuit board prior to positioning tha
circuit board in said straddle nount configuration and
subsequently positioning the circuit board in the straddls
mount configuration without substantially wiping away the

sclder paste from the contact pads, comprising the steps

A9 cf:
providing a circuit board (16) having a pair of
parallel, generally planar faces (l16a, 16b) , each
face including a plurality of contact pads (18, 38)
positionsd thereon in a row along and generally
is parallesl to said edge;
applying solder paste (19, 39) to said contact
pads of said circuit boazrd;
providing an electrical connector (10) having a
dielectric housing (20) including a straddle mount
20 tace (24) for receiving the edge of the circuit board
thereat, and a plurality of terminals mounted in saiad
housing with a soldar tail (32, 34) of each terminal
being positioned adjacent said straddle mount face for
permanent soldaring to a respective one of said
25 contact pads when said circuit board is positioned at
said straddle mount face in a straddle mount
configuration, said solder tails being positioned in
first and second parallel rows to define a slot (36)
therebetween, each row being generally aligned with a
30 longitudinal axis of said connector, the housing and
the terminals being configured to receive the edge of
the circuit bocard in said slot at a first angular
orientation relative to the housing with minimal
contact force between the solder tails and the contact
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Vet wer

_7-“FI GURES 8B-8C are sequent!Eh“V|ems simlar to Flgure833853CSIBu¥Pof t he

- al ternate embodi Hm\‘ h.structyre; FIGURE 8D is.a fragnented
. el evational VIGMNHI“‘ e 4 bu shomnng the alternate embodi nent
- for the latch strUttdre , '

padl, and to permit thae circuit board to be rotated to
a second anqular orientation relative to the housing
vherein said solder tails contact solder pasts applied
to their respective contact pads on the circuit board;

-1 providing a fixture (88) having means for
relsasably retaining said connector, and means (96)
for reaeleasably latching said circuit board at said
second angular orisntation;

securing said connector to said fixture;

10 inserting said circuit board into said slot at
said first angular orientation relative to the housing
with minimal contact force betwsen the solder tails
and the contact pads; :

rotating the circuit board to said second angular
is orientation relative to the housing wharein said
solder taile contact solder paste applied to their
respective contact pads on the circuit board;
sscuring said circuit board at said second
angular orientation with said latching means;

20 applying thermal energy to reflow the solder
paste on said contact pads in order to esolder said
solder tails to said contact pads; and '

removing said connector with said circuit board
soldered thereto from said fixturs,

25 7. The method of claim & further including
providing said fixture with a mouth configured to allow the
circuit board to move betwesn said first and second
orientations, said mouth having first surfaca for guiding
the board during insertion in its first orientation and

a0 sliding said circuit card aleng said first surface in said
first orientation to insert said circuit card into said
slot.
This Sheet
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FI GURE 9A i s a frag#mnl ed perspectlve vi ew of the connect:dr+G8. Fi-gui® 1,
“with'the latch structure p03|t|oned on the netal shell. of “the connector;

" FI GURE QBlsafrH ﬁﬂnmrﬂ” / “simlar to Figure 4 but of t he
- enbodi ment shown ' RE QC is-a fragmented perspective view
- showi ng t he Iatch striuct'ur & of Ftgure 9A but fromthe opposite side
.._thereof o . 8. The method of claim 6 wherein said fixture

' includes a connector receiving cavity (92) and said
connector securing step includes inserting a portion of
said connaecter within said cavity.

-} S. A fixture (88) for securing an electric
connector (10) during surface mount soldering along
opposits faces (16a, 16b) of an edge (14} of a circuit
board (16) in an edge straddling configuration, the circuit
board having a plurality of contact pads (18, 38) spaced

10 along opposite faces of the board near the edge therect,
the connector including a dielectric housing (20) and a
pPlurality of terminals mounted on the housing with soldar
tails (32, 34) aligned generally in first and second rows
to define an slongate board-receiving mouth (36) for

15 receiving the edge of the circuit board, the contact pads
of the circuit board being adapted to receive solder paste
(19, 39) thereon prior to insertion of the board into the
mouth between the first and second rows of solder tails ‘
and the solder tails of said terminals being configured for

290 receiving the circuit board at a first angular orientation
wherein minimal contact force is effected batween the
solder tails and the solder paste applied to the contact
pads to prevent substantial wiping away of the solder paste
from the contact pads and a second angular orientation

23 wherein the sclder tails are positioned adjacent their
raspective contact pads and the solder paste remains in an
interface area at each contact pad and its raspeaective
solder tail, said fixture comprising: |

means (92) for releasably retaining said connector

a0 while inserting said circuit board into said connector and
soldering said solder tails to said contact pads; and

means (96)for releasably latching said circuit boara

at said second angular orientation in ordar to maintain

This Sheet Has Been RTlaced
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ective view sim.lar. to Flgmeosn:m)m Eihowlng

» o FI GURE 9D i s .a- fragrrented pers
“an alternative “& gﬂﬂLthe latch structure i's secured.to the
connector; Fl GW\““ ective vi#%rof a fixture into which an

electrical conn ‘s dbolt to be inserted; FIGURE 10B is a perspective

- “view of the fixture with the electrical connector positioned t herein; and

FI GURES 10 10D,3aq Sighyrlovall | 9RA' o Bifie PRGLLE' 'k BAKRR S Ko AR

‘'t he sequence of |nser
80 daring said solder tails to said contact pads.

10. The fixture ot claim 9 further including a
body having a connector recelving cavity (92) for raceiving
3 said connector tharein.

11. The fixturs of claim 10 wherein said fixture
further includes guides positioned at oppesite ends of saia

connector receiving cavity defining said first angular
orientation.

19 _ 12. The fixtura of claim 11 wherein each said

guide means includes rfirst and second oppositely facing
guide surfaces (40, 42).

13, The fixture of claim 12 wherein the distance
(H) along a line perpendicular to said first angular
s crientation between the solder tails of said first and
sacond rows of terminals is greater than tha distance (G)
along a line perpendicular to said first angular
orisntation between the plane defined by said first guide
surface (40) and the plane defined by said second gquide
20 surface (42), whereby such configuration prevents the
solder paste applied to said solder pads adjacent said
first row of solder talls from being substantially wiped
avay as said circuit board is inserted into said slot in

said first orientation.

23 ' 14. The fixture of claim 9 wherein said fixture
further includes guide means defining said firat angular
orientation.
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i circuit board into the.cennector and fixture assenbly. - ﬂ3£ﬁ$@l+§ﬁ EP
. . Destription-of the Preferri\g‘ﬁnbodl ments Referring to the drawi ngs in

- gr eater detal ““&l gure 1,  td@*inventionis enbodied in a
system gener ww for surface nounting an.eél ectrical
connector asse |y benerally designated 12, al-ong an edge

15. The fixture of claim 14 wherain said guide

means includes first and second cppositely facing guide
surfaces (49, 42).

16. The fixture of claim 15 wherein the distance

2 (H) along a line perpendicular to said first angular
orientation between the solder tails of said first and

second rows of terminals is greater than the distance (G)

along a line perpendicular to said first angular
orientation between the plane defined by said first guide

19 surface (40) and the plane defined by said second guide
surface (42), whereby such configuration prevents the

solder paste applied to said solder pads adjacént said

first row of solder tails from baing substantially wiped

avay as said circuit board is inserted into said slot in
is - said first orientation.

17. In an electrical connectoxr (10) for surface
mount soldering along opposite faces (16a, 16b) of an edge
(14) of a circuit board (16) in a straddle mount
configuration, said connector being adapted to permit the
29 application of solder paste (19, 39) to contact pads (18,
38) on opposite faces of the circuit boarda prior to
positioning the ¢ircuit board in said straddle mount
configuration and subsegquently positioning the circuit
board in the straddle =mount configuration without
42  substantially wiping away the solder paste from the contact
pads, said contact pads being adapted to receive solder
paste thereon, said circuit board having a pair of
parallel, generally planar faces, each face including a
plurality of contact pada positioned thereon in a row along

30 and generally parallel to said edge;

eet Has Been Re‘laced
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:'_ 14.0f a circuit board 16 in an edge straddling conflguratlon a rf'cwt board -

16 has first (t ottom parallel, generally planar faces 16a
© and 16b, respecﬂmwmmmﬂmﬂumace has a first row of relatively spaced

- contact pads 18 rmmedilat el y sadracent edge 14 of the board. Al though not.

- visible in Figure 1, bottomface 16b of the board has a second row of

relatively spaced  .cont acsajddsonhectornrracingecd dbesbedtyicf hoheiagg¢20) the
board, as including a straddle mount face (24) for receiving the edge
of the circuit board thareat;
a plurality of terminals mountad in said housing
-} with a solder tail (32, 34) of each terminal being
positioned adjacent said straddle mount face for permanant
soldering to a respective one of said contact pads when
said circuit board is positioned at said straddles nount
face in a straddle mount configuration, said solder tails
0 being positioned in first and second parallel rows to
define a salot therebetween, each row being generally
aligned with a longitudinal axis of said connector, the
housing and the terminals being configured to receive the
edge of the circuit board in said slot without -

is substantially wiping away solder paste applied to said
contact pads prior to insertion of said edge into said
slot;

charactrized in that:
the housing and the solder tails of the terminals
20 are configured so that ths 6dqe of said circuit board can
be inserted at a first angular orientation relative to the
housing with zero contact force between the solder tails
and the contact pads, said housing and terminals are
adapted to pernmit the circuit board to be rotated to a
25 sacond angular orientation relative to the housing wherein
'~ said solder tails contact solder paste applied to their
respactive contact pads on the circuit board; and
resilient, metal latch means (66) mounted on said
housing for mecuring the circuit board at said second
a0 angular orientation;
whereby solder paste can be applied to the
contact pads of the circuit board prior to insertion
thersof into said slot, said edge of the circuit board can
be inserted into said slot between the first and second

e



WI IJ be seen nore cI earli“ga“ fter. . The. pads on opposite faces may bé

cali gned or offse “\‘“3\! arall eladd the. edge 14 of the circuit
~board. The cohta e dpposite faces of the circuit 'board are

~adapted for receivi ng soft sol der paste 19 thereon prior to mating with or
~insertion into connector assenbly 12. At this point, it should be
under st ood t hat *9¥8h afer aglder” tadls st saad, fn;mteranqulmmi-amatiahe

~being used her eiyacABdePubataktiR1Lye viAN A Haid 85086r! Paste fropm

' sald contact pads, and said circuit board can be rotated to
its second angular orientation whereat it is secured in

- order to permit soldering of said solder tails to thair
respectiva contact pads.

18, The electrical connector of claim 17 each
solder tail (32) of said first row of solder tails has a
solder area (32a) for soldering to the contact pads (18) on
pi) one (l16a) of said faces of the circuit board, each solder
tail (34) of said second row of sclder tails has a solder
area (34a) for soldering to the contact pads (38) on the
other (16b) of sald faces of the circuit board, and thea
sclder areas of said first row of solder tails is offset
s from the solder aresas of said sescond row of solder tails in
a direction away from said straddle mount face parallel to
the plane of the circuit board when said circuit board is
in its second angular orientation.

19. The electrical connector of claim 18 further
20 comprising guides (40, 42) on said housing for defining
said first angular oriantation.

20. The slectrical connector of claim 19 further
comprising a conductive matal shield (76) surrounding a
portion of said housing and said metal latch means is

28 integrally formed with said shield.

21. The electrical connector of claim 20 wherein
said metal latch means is mounted in an recess in sald
housing.
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pr.ovi de a clear and conci se description of the inventi onsizrosel attkoBPto the
'deplctlons in the draw ngs. ‘However, such terns are understood as- not belng
“ limting in any fashi-on, it belng undersﬂ@ud that the system of t he

. invention is onnl-dlrectlonal 'in use and applications as is well known in
the electrical connector art. In. addition, while only five contact pads 18
are shown on togasg e 16a of the circuit board (along with a simlar

nunber of conta on the opp05|te S|de of the board and a sim|lar
nunber of : ' i z 3

An electrical connector (10) is provided for
surface mounting along an edge (14) of a circuit boara (16)
s in an edge straddling configuration. Tha circuit board has
2 plurality of contact pads (18, 38) spaced along opposite
faces (l6a, 16b) of the board near the edge thereof. The
connector includes a dielectric housing (20} and a
plurality of terminals mounted on the housing with solder
19 tails (32, 34) projecting from the housing generally in two
rows to define an elongate boarde-receiving mouth (38) for
receiving the edge of the circuit board. The contact pads
are adapted to receive soft solder paste (19, 39) thereon
prior to insertion of the board into the mouth batween the
Py twe rows of soldar tails. Thae solder ¢tails of the
terminals are configured for receiving the circuit board at
a first angular orientation wherein minimal contact force
is effected beatween the solder talls and the contact pads
to prevent any substantial wiping away of the sclder paste
29 from the contact pads and a second angular orientation
wherein substantial contact force is effected batween the
solder tails and the contact pads in a direction generally
normal to the faces of the circuit board. Theretore, the
solder paste remains in an interface area at each contact

i3 pad and its respective solder tail.
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term connector assenbly 12, as described hereinafter), the
ravention is equally applicable and has -9-" distinct advantages in high
. density electrical connectors having significant nunbers of contact pads
=~ and.-term.nals in a straddl e nount configuration.

=10}
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§Cbnn§ctbr assenbiy 12 includeé a unitarily nol ded dielectric.housrhg;.

.generally designated 20, which-includes a front mating end. 22 and a rear ;'_j{

-straddl e nount face 24. The front mating end can be of a variety of. |
‘confd gurations for. mati-ng with an appropriate conplenentary connector (not
'shown). A pair of integral, flexible |atchzgy 26 project rearwardly of
housi ng 20 at opposite ends thereof. Each latch armhas an inwardly :
directed | atch hook 26a for |atching engagenment with circuké board 16 when

the board i
rd is S o/ -'6a

i0
32 [C 320!8 [26 il
r 26a
L L7 \~B
V'm _ \J
22 syt
41 cl 28 6
10
. F 3% FIG.3C
24
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"mated with the .connector- assenbly, - as - described hereinafter. . A
“pair -of board positioning -and guiding bl ocks 28 project rearwardty from
straddl e mount face 24 of housing 20, spaced inwardly of -l'atch arns 26.
~Cemreral |y, blocks-28 define slots, as at 30, for receiving edge 14 of
ccircuit board 16. A plurality of termnals e unted in housing 20. - The
“terminals include mating portions (not shom£§ B?gjecting i nto mati ng
.portion 22 of the housing for ' .

- 26b

- 26
~26q
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;lnterconnectlon Wi th mati'ng tern1na|s of the conpl ementary connect.or.
 Generally, the ternminals are nounted in the housing i'n.an array to present

{ two rows - of solder tail portions of the ternminals projecting rearwardly of
- straddl e nount face 24 of the housing. Mre particularly, a first (top) row
- of solder tails 32 are shown in Figure 1 sgghﬁg above a second (bottom row
“of solder tails 34 projecting from straddl %t face 24. The two rows of
~solder tails define a slot or an el ongate board-receiving nouth 36 (Fig.

as Been Reﬁaced
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§'3A)2ﬁor recei vi ng édge 14 of circuit board 16. Such sol der tails 32 and 34 -
i are sufficiently resilient.so as to -conpensate for any variations in the

.surface of the circuit " -10- board which can result in the solder tails
‘ not bei.ng -coplanar with the surfaces of the circuit board. . '

- {5-10)
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: Before proceeding to a nore detailed description of the invention as best
-depi cted ‘in Figures-3A-3C, a conparison between Figures 1 and 2 shoul d be.
“made: |t can be seen in Figure 1 that circuit board 16 is canted or angled’
“relative to connector assenbly 12. This defines a first angular orientation
~of insertion of the board into slots SOvsuwdﬂpsitioning'and gui di ng bl ocks. .
28 and the el ongate nouth- 36 defined between the two rows of solder tails
~32 and 34.. The circuit board is inserted generally '
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fin. fhe direction of arrow "A" in Figures 1 and 3B.  Once the. cirtcuit board .
‘s fully inserted into the.connector assenbly the circuit board is rotated -
~dowawardly ‘in the direction of arrow "B" (Fig. -2) .to a second angul ar .

.orientation relative to the connector assenbly. Thi s second angul ar
orientation is shown .in Figure 2, as well as in Figure 4. In the second
angul-ar orientation, latch hooks 26a of fl{epdiye latch arims 26 snap over

the top face 16a of the circuit board for.securing the board agai nst

28
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srotation fromits. second angul ar -orientation. It can be seen that top
:surfaces 26b of the latch hooks are angled to provide camm ng surfaces for
“engagenent by the side edges of the circuit board to bias latch arnms 26
-outwardly until hooks 26a snap against:- the top surface of the circuit
"board. Reference now is nmade to the sequ8+t@hl views of Figures 3A-3C which
~show t he sequence of insertion of c.ijiuit 4board 16 into connector
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_;:.'par't'i':""cul arl y. into slots 30 of .board posi tioning and gui di ng- bl ocks 28,. as

.wel] -as into the el ongate board-receiving nmouth 36 (Fig. 3A) between the
~upper row of terminals 32 and the |lower row of termnals 34.
- proceeding with a description of the insertion sequence,

19101

-Before -

there are certain:
details visible in o -
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?Flgutes 3A-3C which are not visible in Figures 1 and 2. First, it can be
"seen that a second row of contact pads 38 are on bottom face 16b of ‘cirecuit
 board .16. Li ke contact pads 18 on top face 16a of the circuit board, the
bott om contact pads are relatively spaced-in.a row generally paraIIeI

“the edge of the board. However, it should be. Egge hat whereas the- rom1of

contact pads 18 are adjacent the edge g8 the contact pads 38 are
spaced i nwardly of the edge of the boagr
30 2
/ (22

>

o FI1G.I0D
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Second, s:I'Qts 30 I n positioning and gui ding bl ocks 28 are defi ned"g;gnﬁtpper
and | ower angled surfaces 40 and 42 (Fi g. 1), respectively. The distance
bet ween anaces 40 and 42 (i.e., the width of ‘slots 30) is slightly

| ess than the width uth 36 between the termnals. Therefore, as the
board |3m5rsh ﬁ Ehe slot/mouth epafiguration in its first angul ar

orient atl 3A), the contact pads on the board gnttghest
nmost of t on the contact pads, cannot TBi§J83R® '3&9‘%‘“ ‘
SRECIFICATION
pate: 11 SEP 19%

EDRGE MOUNTED CIRCUIT RBOARD ELECTRICAL CONNECTOR

Field of tha Invention

This invention generally rslates to the art of
electrical connectors and, particularly, to a system for
surface mounting an electrical connector assembly along an
edge of a circuit board in an edge straddling
configuration. '

Background of the Invention

_ Thers are a wide variety of elsctrical connectors
adapted for surface mounting on a printed circuit boarad.
Some such connectors are mounted to one side of the circuit
board and include solder tails for surface mounting to
contact pads an the side of the board or for insertion into
holes in the circuit board for soldering to circuit traces
interconnected to the holas. Other such connectors are
adapted for mounting along an edge of the circuit board,
with solder tails of the terminals engageable with contact
pads on one or both midas of the becard adjacent the edga.
The latter type of connectors commonly are called "edge
connectors® and, when the solder tails engage contacts on
both sides of the hoard along the edge, the connectors
commonly are called "straddle mount” connectors.

) One of the problems encountered with straddle
mount connectors is that soft solder paéte or cream is
removed from vital portions of the board contact pads if
thers is a sliding engagement between the tails and ths
pads during positioning of the board and the connector in
such a straddle mount condition. In a straddle nmount
connector system, the board must be inserted in a slot or
mouth defined batween solder tails angageable with contact
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the termnals which, otherwise, would result in substantial w ping away of
t he sol der paste. Third, each of the terminals 32 in the upper—row- hereof

i ncludes a contact portion 32a, and each of the'téﬁ'.mQM§w 4.0 the | ower
row t hereof includes a contact portion 34a. It can lacees e
zontal ly

32 being

contact pertions are generally pl anar,yertically

Béky,
parallel, with contact portions 32a of the upper row oOf"” ﬂ]
| ocat ed nearer to straddl e nmount face 24 ' : _

pads on both opposite sides of the board in a atraddling
configuration. Soft soldsr pasts is applied to the contact
vads o5n both sides of tha board before tha board is
inserted into the connector. It is desirable to have a
predetermined contact force between the solder tails and
the board contact pads, in a direction normal to the board,
to provide good elsctrical contact points. On the other
hand, it is desirable to have 2zerc or ninimal forces
between the solder ¢tails and the contact pads while
positioning the solder tails on the contact pads to prevent
the soft solder paste from being wiped off of the contact
pads which can result in defective solder interfaces or
short circuiting between adjacent contact pads.

Various approaches have bheen made in the
connector industry to solve the problems outlined above.
For instance, in U.8. Patent No. 5,160,275, datad November
3, 1992, a straddle mount electrical connector is provided
which will not cause removal of a cream solder that has
been applied to the circuit board, and which will not flaw
the surface of circuit portions on the board. The
connector has a résilient arm which undergoes elastic
deformation to flex contacts perpendicularly away from the
surface of the circuit portions when the circuit board is
inserted into the connector. The resilient arm is restorad
to its original shape when the connector has been corraectly
fitted on the circuit board, thersby allowing the contacts
to contact predetermined circuits. In another embodiment,
the resilient arm is replaced by a frame member which is
urged into the connector body by the circuit beard. This
causes the contacts to part perpendicularly from the
surface of the circuit portions.

Another example is disclosed in United Xingdom
Patent Application 2 242 579 A, published October 2, 1991,
which includes latch arms at the ends of a connactor

ne repiacement stiee!
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of housing 12 than contact portions 34a of the |ower row of term nals 34.
Wth the above specifics, reference nowis nmade to Figure 3A, wherein it
can be seen that circuit board 16 is in its first angular orientation and
about to be -12-

-y

aocusing extanding in the same direction as tha tarminal
pins or solder tails with malded protuberances at the outer
ands of at laast ona of the lakch arms, apgparantly to kaap
' the board contact pads from touching the solder tails until
the circuit board is fully inserted between tha spaced
latch members, when the terminal pins are elactrically
engaged with ths contact pads. In the fully inserted
position, the protuberances fit into openings in the board.
Most such approaches as dascribed above involve
additional expensive connector components, even components
which are separate from the connector housing, or axpensive
inteqral Qevices batween the connector housing and a
specially designed board. This invention is directad to
providing an extremely simple and cost effective solutien
to solving the problems outlined above.

Sumpary of the Invention

An object, therefore, of the invention is to
provide a new and improved system for surface mounting an
electrical connector assembly along an edge of a circuit
board in an edge straddling configuration, and which allows
for mating of the connector and the board without
substantially wiping away soft sclder paste from contact
pads on tha board.

In thc'oxomplary embodiment of the invention, an
electrical connector is provided for surface mounting along
an edge of a circuit board in an edge straddling
configuration. The circuit board has a plurality of
contact pads spaced along opposits faces of the board near
the edge thersof. The connector includes a dielectric
housing and a plurality of terminals mounted on the
housing, with solder tails of the terminals projecting from
the housing in two rows to define an elongate board-
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inserted into slots 30 in positioning and aligning blocks 28 and into nouth
36 between the upper and ower rows of termnals 32 and 34, respectively.

It can be seen that upper angled surface 40 of block 28, which defines the
top of each slot 30, is generally parallel to this first angul ar
orientation of the board. The sane j[g_true for the | ower angled surface 42
(Fig. 1) which defines the bottomof the slot in each positioning and
aligning block. Referring next to Figure 3B, circuit board 16 is

recsiving mouth for receiving the -dq. of the circuit
board.

The lnvention contemplates tihat the contact pads
of the circuit board be adapted to receilve soft solder
paste thereon prior to insertion into tha mouth betwaean tha
two rows of soldar tails. The soldar tails are confiqured
for receiving the circuit board at a first angular
orientation wherain zero or minimal contact forca is
affactad between the solder tails and tha aoclder pasta on
the contact pads to pravent any substantial wiping away of
the soldar paste from the contact pads. When fully
raceived, the c¢ircuit board is rotatable to a sacond
angular orientation wheraein the solder tails and tha solder
paste on the contact pads are in contact.

Latch means may be operatively associated between
the connector housing and the circuit board for securing
the circuit board against rotation from its second angular
orientation. In an alternata embodiment of the invention,
second latch means are opsratively assoclated between the
housing and the circuit board for securing the circuit
board against pulling out of the mouth betwean the two rows
of solder tails. “

A further feature of the invention contemplates
the provision of abutment means on the housing for
engagement by the adge‘bf the circuit board to daefine a
fully inserted condition of tha connector assembiy and the
circuit board. Still another feature of the invention
contemplates the utilization of a portion of the latch
structure as a guide surface during insertion of a circuit
board. Another feature utilizes metal latches on the
housing. A further feature eliminates the latches and
gulde surfaces on the connector and places them on a

fixture that hclds the connector during the manufacturing
procass,

' hestt o
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inserted into slot 30 and nmouth 36 (Figure 3A) in the direction of arrow
"A" until the edge of the board engages abutnent surfaces 41 of the
positioning and aligning bl ocks 28. The board still is inits first angular
orientation. However, it should be noted that the sol der paste on upper
contact pads 18 has not substantially engaged contact portions 32a of upper
solder tails 32, and the sol der paste 39 on | ower contact pads 38 has not
substantially engaged contact portions 34a of |ower solder tails 34.
Ther ef or e,

-

Other objects, fesaturss and advantages of <he
invention will he apparent from the following dstailead
description taken in connaction with the accompanying
drawings. | '
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t he sol der paste which has been applied to contact pads 18 and 38 does not
get wi ped away fromthe contact pads during insertion of the circuit board
into the connector assenbly. This is due to the low or zero insertion force
desi gn of t-he connector assenbly. In other words, the solder paste will not
be w ped away so long as the sol der paste8s no thicker than a
predeterm ned thickness. |f the paste is thicker, only a certain anpunt
will be w ped away | eavi ng an anount equal to the predeterm ned thickness.

Brief Description of tha Drawings

The featurss of this invention which arae beliaved
to be novel are set forth with particularity in the
appended claims. The invention, together with its chjects
and tha advantages thereof, may be best understood by
reference to the following description taken in conjunction
with ths accompanying drawings, in which lilke reference
numerals identify like elements in the figures and in
which:

FIGURE 1 is a perspectivae view of an electrical
connector assembly embodying the concepts of the invention,
in conjunction with a circuit board about to be inserted
into the connector assembly;

FIGURE 2 is a view similar to that of Figqura 1,
showing the circuit board in its fully inserted condition
with tha comnector assambly in a straddle mount
configuration;

FIGURES 3A-3C are aend elevational views,
partially broken away, showing the segquence of inserting
the circuit board inte the connector assembly;

FIGURE 4 is an elavational view looking toward
the right-hand end of Figure 2 or Figure 3C; ' .

FIGURE 5 is a perspactive view of a connector
assembly embodying an alternative form of latch means;

FIGURES 6A-6C are sequential views similar to
Figures 3A-3C, but of the alternate embodiment of the
invention shown in Figure 5;

FIGURE 7 is an enlarged <fragmented and
elavational view similar to Figure 3A; '

FIGURE 8A is a fragmented perspective view of the

connactor of Figure 1, but with an altaernate emboediment for
the latch structure;

| | t e e e+ e -
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Lastly, referring to Figure 3C, once the circuit board is fully inserted to
the position shown in Figure 3B, withedge 14 of the circuit board abutting
agai nst surfaces 41 of blocks 28, the circuit board is rotated, downwardly
in the direction of arrow "B" to its second angular orientation as

descri bed above in relation to Figure 2. In this second angul ar

orientation, it can be seen that sol der

-7 -

FIGURES 3B-8C ara sequential viaws similar %o
Figures 3B-3C, but of the alternate embodiment for tha
latch structurs;

FIGURE 8D is a fragmented elevational view
similar to Figure 4, but showing ths altarnate embodiment
for the latch structure;

FIGURE 5A 1s a fragmented perspective view of the
connector of Figure 1, with the latch structure positioned
an the metal shell of the connector;

FIGURE 9B is a fragmented elevational view
similar to Figure 4 but of the embodiment shown in Figure
9A; ' .

FIGURE 8C is a fragmented perspective viaw
showing the latch structure of Plgure 8A but from the
opposite side thereof;

PIGURE 9D is a fragmented perspective view
similar to Figure 9C but showing an alternative manner in
which the latch structure is secursed to the connactor;

FIGURE 10A is a perspactive view of a fixture’
into which an electrical connactor is about to be inserted;

FIGURE 10B is a perspective view of the fixture
with the electrical connector positioned therein; and

FIGURES 10C=10D are end elevational v;ews,
partially broken away, showing the sequence of inserting a
circuit board into the connector and fixture assembly.

R
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paste on the upper contact pads 18 have been rotated or pivoted upwardly
I nt o engagenent with contact portions 32a of upper solder tails 32, and
sol der paste on the | ower contact pads 38 have been rotated or pivoted
downwardl y' i nto engagenent with contact portions 34a of solder tails 34.
It also can be seen that circuit board_4€ has been | atched beneath | atch
hooks 26a of flexible latch arns 26. Since the sol der paste has not been
wi ped fromthe contact

Ratalled Description of the Preferxed Imbodiments
Referring to the drawings in greater detail, and
first to Figure 1, the invention is embodied in a systen,
generally designated 10, for sufface mounting an slactrical
connector assembly, generally designated 12, along an edge
14 of a circuit board 16 Iin an edge straddling
configuration. o
Circuit board 16 has first (top) and sacond
(bottom) parallel, generally planar faces 1l16a and 16b,
respectively. Tha'tOp face has a first row of relatively
spaced contact pads 18 immediately adjacent edge 14 of the
board. Although not visible in Figure 1, bottom face 16b
of the board has a second row of relatively spaced contact
pads which are spaced inwardly of the edge of the board, as
will be seen more clearly hereinafter. The pads on
opposite faces may be aligned or offset in a direction
parallel to the edge 14 of the circuit board. The contact
' pads on the opposite faces of the clrcuit beocard are adapted
for receiving soft solder paste 19 thereon prior to mating
with or insertion into connector assembly 12,
At this point, it should be understood that such
_terms as "top', "bottom", "upper®*, "lowar®, etc. are heing
used herein and possibly in the claims hereof in order to
provide a clear and concise degcription of the invention in
relation to the depictions in the drawings. However, such
terms are understood as not being limiting in any fashion,
it being understood that the system of the invention is
omni-directional in use and applications as is well known
in the electrical connector art. In addition, while only
five contact pads 18 are shown on top surface 16a of the
circuit board (along with a similar number of contact pads
on the opposite side of the board and a similar number of
terminals on connector assembly 12, as described
hereinafter), the invention is equally applicable and has
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pads, the solder paste remains in interface areas at and i medi ately about

each contact pad and its respective solder tail.
critical size relationship can be seen. For exanple, the distance.

Referring to Figure 7,

t he

bet ween upper angl ed surface 40 and | ower angl ed surface 42, designated by

arrow "G';

I's small er than the di stance between those portions of the

termnal 32 and 34, designated by arrow "H', in the sane direction.

distinct advantages in high density electrical connectors
having significant numbers of contact pads and terminals in
a straddle mount configuratian.

Connector assambly 12 includes a unitarily molded
dielectric housing, generally'd-signated 20, which includes
a front mating end 22 and a rear straddle nount face 24.
The front mating end can be of a varilety of configurations
for mating with an appropriate complemantary connector (not
shown). A pair of integral, flaxibla latch arms 26 project
rearwardly of housing 20 at opposites ands thereof. Each
latch arm has an inwardly directed latch hook 26a fox
latching engagement with circuit board 18 when the board is
mated with the connactor assembly, as described
hersinatter. A pair of board positioning and guiding
blocks 28 project rearwardly from straddle mount face 24 of
housing 20, spaced inwardly of latch arms 26. Generally,
blocks 28 define slots, as at 30, for receiving edge 14 of
circuit board 1s.

A plurality of terminals are mounted in housing
20. The terminals include mating portions (not shown)
projecting “into mating portion 22 of the housing for
interconnection with mating terminals of the complementary
connector. Generally, the terminals are mounted in the
housing in an array to present two rows of soclder tail
portions of the terminals projecting rearwardly of straddle
mount face 24 of the housing. More particularly, a first

'(top)'row of solder tails 32 are shown in Figure 1 spaced
above a second (bottom) row of solder tails 34 projecting

from straddle mount face 24. The two rows of solder tails
define a slot or an eslongate board-resceiving mouth 36 (Fig.
3A) for raceiving edge 14 of circuit board 16. Such zolder
tails 32 and 34 are sufficiently resilient so as to
compensate faor any variations in the surface of the circuit

—
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thickness of a printed circuit board 16 is designated by arrow "J" and the
m ni mum t hi ckness from an acceptabl e anount of sol der paste 19 on contact
pad 18 to the sol der paste 39 on contact pad 18 to the sol der past 39 on
contact -pad 38 is designated by arrow "I". Since upper and | ower angled
surfaces 40 and 42 contact- a portion.of the circuit board adjacent the -
edges (Fig. 2) 16c and 16d of the board,}Q and not the contact pads having
sol der paste thereon, distance "G' is equal to or greater than distance

"J". In
board which can rasult in the solder tails not being
. coplanar with ths surfaces of the circuit board.

Before procaading to a more detailsed description
of the invention as best depicted in PFigures 3A-3C, a
comparison between Figures 1 and 2 should be made. It can
be saen in Figure 1 that circuit board 16 is canted or
angled relative to connector assembly 12. This deflnes a
tirst angular orientation of insertion of the board into
slots 30 of positioning and guiding blocks 28 and the
elongate mouth 35 defined between the two rows of solder
tails 32 and 34. The circuit board is inserted generally
in the diresction of arrow "A" in Figures 1 and 3B. Once
the circuit board is fully insarted into the connactor
assembly, the circuit board is rotated downwardly in the
direction of arrow "B* (Fig. 2) to a second angular
oriantation relative to tha connector assembly. This
sacond angular orientation is shown in Figure 2, as well as
in Figure 4. In tha sscond angular orientation, latch
hooks 26a of flexible latch arms 26 snap over the top face
16a of the circuit board for securing the board against
rotation from its second angular orientation. It can ke
seen that top surfaces 26b of the latch hooks are angled to
provide camming surfaces for engagement by the side edges
of the circuit board to bias latch arms 26 outwardly until
hooks 26a snap against the top surface of the circuit
hoard.

Reference now is made to the sequential views of
Figures 3A-3C which show the sequence of insertion of
circuit board 16 into connector assembly 12, and
particularly into slots 30 of board positioning and guiding
blocks 28, as well as inte the elongate board-receiving
mouth 36 (Fig. 3A) betweaen the upper row of terminals 32
and the lower row of terminals 34.
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order to prevent the solder paste from being w ped off the respective

contact pads, distance "H' is greater than or equal to distance "I".

circuit board 16 is rotated to its second orientation,

Once

as shown in Figure

3c, the contact portions 32a and 34a of the termi nals nust contact the

sol der

paste. Accordingly, distance "F' nust be | ess than distance "

Is preferably greater than di stance 4=

Befors proceeding with a dascription of tha
insertion sequence, there are certain details visible in
Figures 3A-3C which are not visible in Figures 1 and 2.
First, it can be seen that a sacond row of contact pads 38
are on bottom face 1l6b of circuit board 16. Like contact
pads 18 on top face 16a of the circuit board, the bottonm
contact pads are relatively spaced in a row generally
parallel to the edge of the bocard. However, it should be
notsd that, whereas the row of contact pads 18 are adjacent
the edge of the board, contact pads 38 are spaced inwardly
of the edge of the board. :

Sacond, slots 30 in positioning and guiding

I and

blocks 28 are defined by upper and lower angled surfaces 40 .

and 42 (Fig. 1), respectively. The distance between angled
surfaces 40 and 42 (i.s., the width of slots 30) is
slightly less than the width of mouth 36 batween the

terminals. Tharefore, as the board is inserted into the

slot/mouth configuration in its first angular orientation
(Figs. 1 and 3A), the contact pads on the board, along with
most of the solder paste on the contact pads, cannot engage
the terminals which, otherwise, would result in substantial
wiping away of the solder pasts. '

Third, each of the terminals 32 in the upper row
thereof includes a contact portion 32a, and each of the
terminals 34 in the lower row thereof includes a contact
portion 34a. It can be seen that these contact portions
are generally planar, vertically spaced and horizontally

parallal, with contact portions 32a of the upper row of

terminals 32 being located nearer to straddle mount face 24

of housing 12 than contact portions 34a of the lower row of
terminals 34.

With the above specifics, raeferance now is made

to Figure 3A, wherein it can be seen that circult board 16

is in its first angular orientation and about to be
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-14- Figures 5 and 6A-6C show an alternate enbodi nrent of the invention

whi ch, generally, includes second | atch neans operatively associ at ed

bet ween the connector assenbly housing and the circuit board for securing
the circuit board against pulling out of the connector assenbly, i.e., out

of the nmouth between the two rows of, 190! der talls 32 and 34. In addition,
the second | atch could be part of

insertad lnto'slota 30 in positioning and aligning blocks
28 and into mouth 36 between the upper and lower rows of
terminals 32 and 34, respectively. It can be seen that
upper angled surface 40 of block 28, which defines the top
of each slot 30, is generally parallel to this first
angular orientation of the board. The same is true for the
lower angled surface 42 (Fig. 1) which defines the bottom
of the slot in each positioning and aligning block. |
Refarring next to Figure 3B, circuit board 16 is
inserted into slot 30 and mouth 36 (Figure 3A) in the
direction of arrow "A" until the edge of the board engages
abutment surfaces 41 of the positioning and aligning blocks
28. The koard still is in ita first angular orientation.
Howevar, it should be rnoted that the solder paste on upper
contact pads 18 has not substantially engaged contact
portions 32a of upper solder tails 32, and the solder paste
39 on lower contact pads 38 has not substantially engaged
contact portions 34a of lower solder tails 34. Therefore,
the solder paste which has been applied to contact p#ds 18
and 38 does not get wiped away from the contact pads during
ingsertion of the circuit bcard into the connector assembly.
" This is due to the low or zero insertion force design of
the connector assembly. In other words, the solder paste
will not be wiped away so long as the solder paste is no
thicker than a predetermined thickness., If the paste is
thicker, only a certain amount will be wiped away leaving
an amount egual to the predetermined thickness. _
Lastly, referring to Figure 3C, once the circuit
board is fully inserted to the position shown in Figure 3B,
with edge 14 of the circuit board abutting against surfaces
41 af blocks 28, the circuit board is rotated downwardly in
the direction of arrow "B" to its second angular
oriantation as described above in relation to Figure 2. In
this sacond anqular orientation, it can ba seen that soldar

----- jaced
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ground circuitry. Oherwi se, the electrical connector and the circuit board
are substantially identical to that described above and shown in Figures
1-4, and like reference nunerals have been applied to indicate |ike
conponents in relation to those figures. Mre particularly, referring first
to Figure 5, a pair of second latch ark¥*50 project outwardly or rearwardly
fromthe bottom of board positioning and aligning blocks 28. The

latch arns have upwardly

paste on tha uppcr contact pads 18 havae bean rotatad or
pivoted upwardly intc engagement with contact portions 32a
of upper solder tails 32, and solder paste on the lower
contact pads 38 have been rotatad or plvoted downwardly
into engagement with contact porticns 34a of aoclder talls
34, It also can be seen that clrcult board 16 has been
latched banaath latch hooks 26a of flaxible latch arms 26.
Since tha solder paste has nct baen wiped from the contact
pads, the solder pasts remains in interface areas at and
immadiately about <each c¢ontact pad and its respective
acldar tail.

Referring to Figure 7, the critical siza
relationship can be seen. For exanple, the distance
between upper angled surface 40 and lower angled surface
42, designated by arrow "G", is smaller than the distance
between those portions of the terminal 32 and 34,
designated by arroew "H", in the same direction. The
thickness of a printead circuit board 16 is designated by
arrow "JY and the minimum thickness from an acceptable
amount of solder paste 19 on contact pad 18 to tha solder
pasts 3% on contact pad 18 to the solder past 35 on contact
pad 38 is designated by arrow "I®. Since upper and lower
angled surfaces 40 and 42 c¢ontact a portion of the circuit
board adjacent the edges (Fig. 2) 16¢ and 16d of the board
16 and not'tha contact pads having solder paste thereon,
distance “G" is squal to or greatsr than distance "J". 1In
order to prevent the solder paste from being wiped off the
respactive contact pads, distance "H" is greater than or
equal to distance "I". Once circuit board 16 is rotated to
its second orientation, as shown in Figura 3c, the contact
portions 32a and 34a of the terminals must contact the
solder pasta. Accordingly, distance "F" must be less than
distance "I" and is preferably greater than distance “JV",
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projecting |latch tongues 52. Referring to Figures 6A-6C, circuit board 16
has a pair of openings or holes 54 for receiving |atch tongues 52. \Wen the
circuit board shown in Figures 6A-6C is inserted into connector assenbly 12
as described ‘above in relation to Figures 3A-3C, and the circui.t.board is
moved fromits first angular orientatiormig+ig. 6B) to its second angul ar
orientation (Fig. 6C), in the direction of arrow "B", latch tongues 52 nove
into holes 54 in the circuit '

Figures 5 and 6A-4C show an alternats embodiment
of the invention which, generally, includes sacond latch
weans cperatively associated batween the connactor assenmbly
housing and the circuit board for securing the circuit
board against pulling out of the connector assembly, i.e.,
out of the mouth between the two rows of solder tails 32
and 34. In addition, ths sacond latch could ha part of
ground circuitry. Otherwise, the electrical connector and
the circuit board are substantially identical to that
described above and shown in Figures 1-4, and 1like
reference numerals have been "applied to indicate 1like
components in relation to those figuras.

Mora particularly, referring first to Figure $,
a pair of second latch arms 50 project outwardly or
rearwardly from ¢the bottom of board positioning and
aligning blocks 28. The 1latch arms have upwardly
projecting latch tongues 52. Raferring to Figures 6A-6C,
circuit board 16 has a pair of openings or holes 54 for
recaiving latch tongues 52.

When the circuit board shown in Figures §A-~6C is
inserted into connector assembly 12 as described above in
relation to Figures 3A-3C, and the circuit board is moved
from its first angular orientation (Fig. 6B) to its second
angular orientation (Fig. 6C), in the direction of arrow
“BY, latch tongues 52 move into holes 54 in the circuit
board and prevent the circuit board from being pulled out
of the comnector assembly in the direction of arrow "D7
(Fig. 6C). Tharsfora, the combination of latch hooks 26a

- and latch tongues 52 secure tha circuit board against
rotation from its second anqular orientation and also
secures the circult bocard against pulling ocut of the mouth
baetwean the two rows of solder tails and out of the
connector assembly. In addition, the intersngagesment
betweean the tongues 52 and holes 54 alsc serves to properly
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board and prevent the circuit board from being pulled out of the connector
assenbly in the direction of arrow "D' (Fig. 6C). Therefore, the

conbi nati on of |atch hooks 26a and | atch tongues 52 secure the circuit
board against rotation fromits second angular orientation and al so secures

the circuit board against pulling outi8F the nouth between the two rows of
solder tails and out of the connector .assenbly. In addition, the

i nt er engagenent between the tongues 52 and hol es 54 al so serves to properly
align, In a direction parallel to the longitudinal axis of
the mouth 36, the tarminals with their respaective contact
pads.

Figures 8A-8D show still another alternate
embodiment of the invantion. Such embodiment is similar to
that shown in Figuras 1-4 but with a different latch
structurs. Accordingly, like reference rnumerals have been
appliad to indicatae like components in relation to those
fiqures.

More particularly, the latch hooks 26a of Figures
1-4 have been modifiad to further act as an additional
lead~in surface to assist in the insertion of the printed
circuit board 16. As can be seen, the top surface 60 of
the latch hocks include an upper portion 62 adjacent latch
arms 26 that is generally in tha plane of lowar angled
surfaca 42 and generally parallel toc the plane of upper
anglad surface 40.

In assembly, the circuit board 16 is initially
inserted into mouth 654 betwesn latch hook 26a and upper
angled surface 40 and oriented so that the board slidas
along the upper angled surfaces 40 and the upper portions
62 of the latch hooks. As the board 16 is inserted
further, the leading edge 14 of the board eventually slides
into slot 30 and wmouth 36. If the board is not maintained
geanerally against the iupper angled surface 40, the leading
edge of the board will caniact~posipioning and aligning
block 28 and alide therealong until entering the slot 30
and mouth 36. If desired, the opening of the slot 30 in
positioning and aligning blocks could bas tapered with a
lead-in surface to facilitate insertion of a circuit board.

Figur¥es 9A~9D show a furthaer alternats embodiment
of the invention. Such altarnate embodiment is similar to
those shown in Figures 1«8, but again with a different
latch structurs. Accordingly, like reference numerals have
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-15- align, in a direction parallel to the |ongitudinal axis of the nouth
36, the termnals with their respective contact pads. Figures 8A-8D show

still another alternate enbodi ment of the invention. Such enbodi nent is
simlar to

again bean applied to indicate like components in relation
to those figures.

The plastic latchea of Figures 1-7 have Lsen
sliminated and replaced with mnmetal latchaes indicated
geanerally at 66. Such latches ars preferably formed of
sheet metal nmaterial although alternative materials could
be utilized. The latchas 65 include a latch hook portion
68 and resilient latch arms 70. The latch hook 68 includes
tapered top surfaces 72 that provide a camming surface for
engagement by the side edges 16c,16d of the circuit board
in order to force the latch hook 68 and latch arms 70
outwardly until the side edges of the circuit board pass
the lower sdge of tapered surface 72. At such point, the
latch hook 68 and latch arm 70 rsturn to their undeflected
positions and the board engagement surface 74 of the latch
hook engages the top surface 16a of the circuit boarad in
order to maintain it in position. The solder tails 32 and
34 of the terminals are then soldered to the printed
circuit bocard as is known in thea art.

The embodiment shown in Figures 9A-9C include a
shield 76 extending arocund the front mating end 22 of the
dislectric housing 20 as is known in the art. As is moxe
clearly shown in Figqurae 5C, the resilient arm 70 of latch
§6 is integrally formed with shield 76. As a result, if
desired, the latch 66§ could form part of a ground circuit
by contacting a pad on the printed circuit boarad that is
designated as part of the ground circuit.

The alternative latch design shown in Figurs 9D
is identical to that of Figures 9A-9C except that the latch
arm 70 ia not integrally formed with shell 76. Instead,
projections 78 extend ocut of the sidewall 80 of housing 20
in order to crsate an opening in which the latch arm 70 is
received. Other designs could be utilized such as
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that shown in Figures 1-4 but with a different latch structure.

Accordingly, like reference nunerals have been applied to indicate |ike
conponents in relation to those figures. Mire particularly, the |atch hooks
26a of Figures 1-4 have been nodified to further act as an additional

| ead-in surface to assist.in the insertif~of the printed circuit board 16.

As can be seen, the top surface 60 of the latch hooks include an upper
portion 62 adjacent | at ch :

extending the sidewall outward and creating a cavity into
which the latch arm is insertsd. '

Raferring now to Figurs 10A, & modified version
of the connector is provided and designated generally at
8s, Such'cﬁbodiment ig similar to that shown in Figures 1~
9 but eliminates any type of latch structure and thus
resuits in a connector that is narrower when compared to

the connectors of Figures 1-9.  Like components of
connector 86 are indicated with like reference numerals in
. rslation to Figures 1=9. '

In order to eliminate the latch structure from
the connector, a fixture, indicated generally at 88, is
provided. Such fixture includes a main body 90 having a
cavity 92 intoc which the front mating end 22 of the
connector 86 is inserted. Such fixture ia preferably nade
of metal in order to incrsase its durability although it
could ba manufactured of a durable plastic. A pair-of
board positioning and guiding blocks 94 extend rearwardly
from block 90 and are identical to the board positioning
and guiding blocks 28 of the connector shown in Figures 1-9
except they are positiocned on the fixture rather than the
connector. A palr of resilient Ilatches, indicated
generally at 95, also extend rearwardly in order to hold a
printed circuit board in position prior to soldaring.
Inasmuch as the board positioning and guiding blocks 94 as
well as the latches 96 are identical to those of Figures
9A-9D except for being positioned on the fixture 88 rather
than the connector, like numerals have been applied to
indicate like components in relation to those figures,

" In cperation, the connector 86 is first
positioned with its front mating end 22 positioned within
cavity 92 as is shown in Figure 10B. A printed circuit
board with solder paste already applled to its contact pads
is inserted into the connactor and fixture assembly at a
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arnms 26 that is generally in the plane of |ower angled surface 42 and
generally parallel to the plane of upper angled surface 40. In assenbly,
the circuit board 16 is initially inserted into mouth 64 between |atch hook
26a and upper angled surface 40 and orjpented so that the board slides along
t he upper angl ed surfaces 40 and the “8 per portions 62 of the {atch hooks.

As the board 16 is inserted further, the |eading edge 14 of the board
eventual ly slides

first angular orientation as shown in Flgure 10C and as
discussed abave. The printed circuit board is then rotatad
to a second, horizontal orlentation as snown in Figura 10D
and also discussed above. At such time, thermal energy is
applied in order to reflow the solder paste so as to create
a solder interconnection betwsen the contact pads on the
circuit board and the soldar tails of the terminals. After
completing such soldering process, the connector and board
assanbly may be tested while still in the fixture or merely
removed for furthar processing or assembly with othar
components.

While not shown, connector 86 could include the
latches therson rather than on the fixture 88, but with the
guide blocks 90 still positioned on the fixture. 1In the
alternative, the fixutra could remain unchanged from that
shown but the connector 86 is modified to include the latch
arms 50 and latch tongues 52 shown in Figures 5 and &,

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thareof. The present
examples and embodiments, therafcre, are to ba considered
in all respects as illustrative and not restrictive, and

the invention is not to be limited to the datails given
herein.
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into slot 30 and mouth 36. If the board is not maintained generally agai nst
t he upper angl ed surface 40, the |eading edge of the board will contact
positioning and aligning block 28 and slide therealong until entering the
slot 30 and nmouth 36. If desired, the opening of the slot 30 in positioning
and al i gning blocks could be tapered with a lead-in surface to facilitate

insertion of a circuit board. Figures 9A499D show a furth m “\
enbodi ment of the invention. Such alternate enbodi nent ﬁ“ﬂ 1“\“
SLAIMY

1. In an electrical connector (12) for surface
mount soldering along opposits faces (16a, 16b).of an edge
(14) of a circuit board in a straddle mount configuration,
said connector being adapted to permit the application of
solder pasts to contact pads (18, 38) on opposite facas of
the circuit board prior to positioning the circuit board in
sald straddle mount configuration and subsequantliy
positioning the circuit board in the straddle mount
configuration without substantially wiping away the solder
paste (19, 39) fram tha contact pads, said contact pads
being adaptéd to receive solder paste thereon;

said circuit board (16} having a pair of
parallel, generally planar faces (l6a, 16b), each face
including a plurality of contact pads (18, 38) positioned
thereon in a row along and generally parallel to said edge
(14);

said connector having a dielectric housing (20)
including a straddle mount face (24) for receiving the adge
of the circuit board thereat;

a plurality of terminals mounted in said housing
with a solder <tail (32, 34) of each terminal being
rositioned adjacent 'said straddle mount face (24) for
permanent soldering to a respective one of sald contact
pads when said circuit board is positioned at said straddle
mount face in a straddle mount configuration, said solder
tails being positioned in first and ssecond parallel rows to
define a slot (36) therebetween, each row being generally
aligned with a longitudinal axis of said connactor, the
housing and the terminals being configurad to receive the
edge of the circuit board in said slot without
substantially wiping away solder paste applied to saiad
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those shown in Figures 1-8, but again with a different latch structure.
Accordingly, like reference nunerals have -16- again been applied to
indicate |i ke conponents in relation to those figures...Theplastie—t-atches

T e A

contact pads prior ta lnsertion of asaid edge lnto said
slot;

charactarized in that:

the housing (20) and the solder tails (32, 34) of
the taerminals are configqured sc that the edge of said
circuit board can be inserted at a firat angqular
orientation relative to the housing with zero contact force
between the solder tails and the contact pads, said housing
and tarminals being adapted to permit the circuit board to
be rotated to a second angular crientation relative to the
housing wherein said solder talls contact solder paste
applied to their respective contact pads on the circuit
board;

said connactor has latch mesans (26) for securing
the circuit board at the sscond angular orientation and
further include first and sacond oppositely facing gulde
surfaces (40, 62) for defining said first angular
orientation, one of said guide surfaces (62) baing
positioned on said latch ﬁeans;

wheraby solder pastae can be applied to the
contact pads of the circuit board prior to insertion
thereof into said slot, said edge of the circuit board can
be inserted into said slot betwsen the first and second
rows of solder tails at said first angular orientation
without substantially wiping away said solder paste from
said contact pads, and said circuit board can be rotated to
its sacond angular orisntation whereat it is secured in
ordar to permit soldering of said solder tails to their
respactive contact pads.

mem—— AT
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elimnated and replaced with nmetal l|atches indicated generally at 66.
Such latches are preferably formed of sheet netal nmatérral although
alternative materials could be utilized. The Iatc

atch
hook portion 68 and resilient |atch arns 70 The I "ﬁ H;m" ﬂnmlr udes
tapered top surfaces 72 that provrdeza nm ng *aCe€ or enga
the side edges 16c¢, 16d of the circuit board I n order to force the Iatch

hook 68 and latch arns 70 outwardly until the side edges of the circuit
board pass The alactrical connector of claia L wharain

said housing connector furthar includes a third gquide
surfacs (42),

-
& o

said third guida surface baing ganerally

coplanar with said guide surface positioned on said latch
means.

3. The electrical connactor of claim 1 whaersin

each scldar tall (32) of said first row of solder tails has
a solder area (32a) for soldering to the contact pads (18)
ocn one (l6a) of said faces of the circuit board, each
solder tail (34) of said second row of solder talls has a
solder area (34a) for soldering to the contact pads (38) on
the other (18b) of said faces of the circuit board, and the
soldar areas of said first row of solder tails is offset
from the solder areas of said second raw of soldar tails in
a diresction away from said straddle mount facs parallel to

the plane of tha circuit board when said circuit board is
in its second angular orientation.

4. Tha electrical connactor of claim 1 wherein
the plane defined by said first guide surface (40) is
adjacent saild first row of solder tails (32) and the plane
defined by said second guide surface (62) is adjacent said
second row of solder tails (34), said first row of solder
tails being positioned ralative to said first guide surface
to prevent the solder paste applied to said solder pads
adjacent said first row of solder tails from being
substantially wiped away as said circuit board is inserted
into said slot in said first orientation.

5. The alactrical connector of claim 1 wharein
said housing includes first and second oppositely facing

guide surfaces adjacent each end of said straddle mount
face. |
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the | ower edge of tapered surface 72. At such point, the |latch hook 68

| atch arm 70 return to their

the termnals are then soldered to the printed circ

extendi ng around the front mating end 22 of the

6. A method for surfacs mount soldering an
slectrical connector (10) along opposita faces (16a, 16h)
of an edge (14) of a circuit board (16) in a straddle mount
configuration by applying the soldar paste to contact pads
(18, 38) of the circuit board prior to positioning the
circuit board in said straddle mount canfiguration and
subsequently positioning the circuit board in the straddle
mount configuration without substantially wiping away the
solder paste from the contact pads, comprising the steps
ct: .

providing a circuit board (16) having a pair of

parallel, generally planar faces {(l16a, 16b) , aeaach
face including a plurality of contact pads (18, 38)
positioned thereon in a row along and ganerally
parallesl to said edyge;

applying solder paste (19, 39) to said contact

pads of sald circuit boazd;

providing an elactrical connector (10) having a

dielectric housing (20) including a straddle mount
face (24) for receiving the edge of tha circuilt board
thereat, and a plurality of terminals mounted in said
housing with a solder tail (32, 34) of each terminal
being positiocned adjacent said straddle mount face for
permanent soldaring to a respective one of said
contact. pads when said circuit board is positioned at
said straddle mount face in a straddle mount
configuration, said solder tails being positiocned in
first and second parallel rows to defins a slot (36)
therabetween, each row being generally aligned with a
longitudinal axis of said connector, the housing and
the terminals heing configuraed to receive the cdge of
the c¢ircuit board in said slot at a first angular
orisntation relative to the housing with mninimal
contact force between the solder tails and the contact
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dielectric housing 20 as is known in the art. As is nore clearly shown in

Figure 9C, the resilient arm 70 of latch 66 is integrally formed with
shield 76. As a result, if desired, the latch 66 coutd—formpart-.of_.a__
ground circuit by contacting a pad on the printed cir gﬁﬂ board that is

designated as part of the ground circuitaslhe alterna ﬂ !""‘M}lﬂﬂ"}

shown in Figure 9D is identical to that of Fi gures 9A-
latch arm 70 is not integrally fornmed-with shell 76. Instead

pads, and to permit the circuit board to be rotated to
& second angular orlentation relative to the housing
- whersin said solder tails contact soldar paste applied
to their respectiva cantact pads on the circuit board;
providing a fixturs (88) having means for
relsasably retaining said connector, and means (9§)
for releasably latching said circuit board at said
second angular orisntation;
securing said connector to said fixture;
inserting said circuit board into said slot at
said first angular orientation relative to the housing
with minimal contact force between the solder talls
and the contact pads;
rotating tha circuit board to said second angular
orientation relative to the housing wherein said
solder tails contact solder paste applied to their
respective contact pads on the circuit board; .
securing said circuit board at said secona
angular orientation with said latching means;
applying thermal enargy to reflow the solder
paste on said contact pads in order to solder said
solder tails to sald contact pads; and
- removing said connector with said circuit beoard
socldered thereto from said fixture.

7. The method of claim 6 further including
providing said fixturs with a mouth configured to allow the
circuit board to move between said first and second
orientations, said mouth having first surface for guiding
the board during insertion in its firet orientation and
sliding said circuit card along said first surface in said

first orientation to insert said circuit card into said
slot.
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projections 78 extend out of the sidewall

80 of housing 20 in order to

create an opening in which the latch arm 70 is received. Q her__designs

could be

utilized such as extendi ng the sidewal | outward and

creating a cavity into which the latch armis ins

Floure 10A amdified version =247 Tllllﬂfllllmlﬁ |||le|||”°““

_ 8. The method of claim 6 wherein said fixture
includes a conneactor receiving cavity (92) and wasaig
connactor sacuring step includes inserting a portion of
said connactor within said caviey.

9. A fixture (88) for securing an electric
connsctor (10) during surface mount soldering along
opposita faces (162, 16b) of an edge (14) of a circult
board (16) in an edge straddling configuration, the circuit
board having a plurality of contact pads (18, 38) spaced
along oppeosite facas of the board near the edge therect,
the connector including a dielectric housing (20) and a
plurality of terminals mounted on the housing with socldar
tails (32, 34) aligned generally in first and second rows
to define an elongate board-receiving mouth (38) for
recaiving the edge of the circult board, the contact pads
of the circuit board being adapted to recaive solder paste
(19, 38) thereon prior to inssrtion of the board intec the
mouth between the first and second rows of solder tails,
and the solder tails of said terminals being configured for
receiving the circuit board at a first angular orient§tion
wherein wminimal contact force is effected betwaen the
solder tails and the solder paste applied to the contact
pads to prevent substantial wiping away of tha solder paste
from the contact pada ‘and a second ' angular orientation
wherein the sclder tails are pasitioned adjacent their
respective contact pads and the solder paste remains in an
interface area at each contact pad and its respective
solder tail, said fixture comprising:

‘means (92) for raleasably rstaining said connector
wvhila inserting sald circuit board inte said connector and
soldering said soldaer talls to said contact pads; and

means (96)for raleasably latching said clrcuit board
at said second angular orientation in order to malntain
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of the connector is providéd and designated generally at 86. Such
enbodiment is simlar to that shown in Figures 1- 9 but elimnrates any type
of latch structure and thus results in a connector r that is naréﬁﬁer when
S
o]

conpared to the connectors of Figures - m“m‘““ of
connector 86 are indicated with |ike re‘f’eﬁ‘énce nu nto
Figures 1-9. In order to elimnate the |atch struCtufe from the connector,

a fixture, indicated generally at 88, is

ald connector and circuit board in position to permit
aoldering said solder tajils to said contact pads.

10. The fixture of claim 9 further including a
body having a connector receiving cavity (92) for receiving
said connector tharein.

11. The fixture of claim 10 whersin said fixture
further includes guides positioned at opposite ends of said
connector receiving cavity defining said first angular
orientation.

12. Tha fixturs of claim 11 wherein each saiad
guide means includes first and second oppositely facing
guide surfaces (40, 42).

13, The fixture of claim 12 wherein the distance
(§) along a line perpendicular to said tirst angular
orientation bhetween the solder tails of said first and
second rows of terminals is greater than the distance (G)
aleng a 1line perpendicular to said Zfirst angular
oriantation hetween the plane defined by said first guide
gsurface (40) and the plane defined d»y sald second quide
surface (42), whereby such configuration prevents the
solder paste applied to said solder pads adjacent said
£irst row of smolder talls from being substantially wiped
away as said circuit board is insarted into said slot in
said first orientation.

14. Tha fixturs of claim 9 wherein said fixture
further includes guide nmeans defining msaid firat angqular
orlentation.

ot chest This Sheet Has B

s Js-the reptacement ”",,” ’"’” ”’, m Im

pate: 1 1.SEP 1996



provided. Such fixture includes a main body 90 having a cavity 92 into
which the front mating end 22 of the connector 86.is inserted—sSueh-fixture

is preferably made of netal in order to increase its durabilit it
coul d be manufactured of a durable plastic. A pai mmum‘%‘u“ﬁﬂimmgm ng
and gui di ng bl ocks 94 extend rearwardly from bl ock al to
the board positioning and guiding bl ocks 28 of the cdnnéct 6r shown in
Figures 1-9 except they are positioneeRé&n the fixture rather than the

15. The fixture of claim 14 wherain said gquide
means includes first and second oppasitely facing quidae
surfacas (40, 42).

16. The fixture of claim 15 wherein the distance
() along a line perpendicular to said first angular
orientation between the solder tails of said first and
second rows of terminals is greater than the distance (G)
along a line perpendicular to said first angular
orientation between the plana defined by said first guide
surface (40) and the plane defined by said sacond gulde
surface (42), whereby such configuration pravents the
solder paste applied to said solder pads adjacent said
first row of solder tails from being substantially wipad
away as said circuit board is inscrtnd into said slot in
gaid tirst orientation.

17. In an electrical connector (10) for surface
mount soldering along opposite faces (16a, 16b) of an edge
(14) of a circuit board (16) in a straddle mount
configuration, said connector being adapted to permit the
application of solder paste (19, 35) to contact pads (18,
38) on opposite faces of the circuit board prior to
positioning the circuit board in smaid straddle mount
configuration and subsequently positioning the circuit
board in the straddle mount configuration without
substantially wiping away the solder paste from the contact
pads, said contact pads being adapted to receive solder
paste thareon, said circuit board having a pair of
parallel, generally planar faces, each face including a
plurality of contact pads positioned thereon in a row along
and generally parallel to said edgs;

————
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connector. A pair of resilient |atches, indicated

general ly at 96,

al so extend rearwardly in order to hold a printed—-ct+cuit board in position
prior to soldering. Inasmuch as the board p05|t|on| thahﬁﬁTﬁrng~bLocks 94

n

as well as the latches 96 are identical to those ofm
for being positioned on the fixture 8§ rather than
nunmer al s have been applied to indicaté Ilke component s “int

figures.

In

W
o those

said connector having a dielectric housing (20)
including a straddle mount faca (24) for recsiving the edge
of the circult board tharaat;

a plurality of terminals mountad in said housing
with a solder tail (32, 34) of esach tarminal being
positioned adjacent said straddle mount face for parmanant
soldering to a respective one of sald contact pads when
said circuit board is positioned at said straddles mount
face in a straddle mount configuration, said sclder tails
being positionad in first and second parallel rows to
define a slot therebatween, each row being generally
aligned with a longitudinal axis of said connector, the
housing and the terminals being configured to receive the
edge of the circuit board in said slot without
substantially wiping away solder paste applied to said

contact pads prior to insertion of said edge into said
slot; '

operati on, the connector 86 is first

charactrized in that:

. the housing and the solder tails of the terminals
are configured so that the edge of said circuit board can
be inserted at a first angular orientation relative to the
housing with zero contact force betwaan the solder tails
and the contact pads, said housing and terminals are
adaptad to permit'the'circuit board to be rotated to a
sacond angular orisntation relative to the housing wherein
said solder tails contact solder pasta applied to their
raspective contact pads on tha circuit board; and

resilient, metal latch means (66) mounted on said

housing for securing the circuit board at said second
angular orientation;

whereby solder paste can Dba applied to the

contact pads of the circuit board prior to insertion

theresof inta said slot, said edge of the circuilt board can

be inserted into said slot between tha first and saecond
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positioned with its front mating end 22 positioned within cavity 92 as is

shown in Figure 10B. A printed circuit board wth solq§8ﬂ9§§L§,already
applied to its contact pads is inserted into the connec and fixture

assenbly at a first angular orientation as shown i “\m and as
di scussed above. The printed circuit board I S the““\ H“‘\“

rows of solder tails at said first angular orientation
without substantially wiping away sald solder paste from
said contact pads, and said circuit board can he rotatad to
its second angular orientation whareat it is sacured in
order to permit soldering of said solder tails to their
respectiva contact pads.

18, The electrical connector of claim 17 each
sclder tail (32) of said first row of solder tails has a
solder area (32a) for soldering to the contact pads (18) on
ona (16a) of said faces of the circuit board, each solder
tail (34) of said second row of solder tails has a solder
area (34a) for soldering to the contact pads (38) on the
other (16b) of said faces of the circuit board, and the
solder areas of sald first row of solder tails is offset
from the soldsr arsas of said sacond row of solder tails in
a direction away from said straddle mount face parallel to
the plane of the circuit board when said circuit boara is
in its second angular orientation. '

19. Thae electrical connector of claim 18 further
comprising guides (40, 42) on said housing for defining
said first angular orientation.

20. The electrical connactor of claim 19 further
comprising a conductive metal shield (76) surrounding a
portion of said housing and said metal latch means is
integrally formed with said shield.

21. The electrical connector of c¢laim 20 wherein
said metal latch means is mounted in an recess in saild
hausing.
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to a second, horizontal orientation as shown in Figure 10D and al so

di scussed above. At such tinme, thernal energy is applied in order to reflow
the sol der paste so as to create a sol der interconnection between the
contact pads on the circuit board and the solder tails of the term nals.
After conpleting such sol dering process, the connector and board assenbly
may be tested while still in the fixture or nerely renoved for further
processing or assenbly with other conpgnants.

ARBSTRACT
ERGE MOUNTED CIRCUIT BOARD FLECTRICAL CONNECTOR

An electrical conneactor (10) lis provided for
surface mounting along an edge (14} of a circuit board (16)
in an edge straddling configuration. The circuit board has
a plurality of contact pads (18, 38) spaced along opposite
faces (16a, 16b) of the board near the edge thersof. The
connactor includes a dielsctric housing (20) and a
plurality of terminals mounted on the housing with solder
tails (32, 34) projecting from the housing generally in two
rows to define an elongate board-recaiving mouth (36) for
raceiving the edge of the circuit board. The contact pads
are adapted to receive soft solder paste (19, 39) theraon
prior te insertion of the board into the mouth between the
two rows of solder tails. Thae solder tails of the
terninals are configured for receiving the circuit board at
a first angular orientation wherein minimal contact force
is effected betwesen the solder tails and the contact pads
to prevent any substantial wiping away of the solder paste
from the contact pads and a second angular orientation
wherein substantial contact force is effected between the
solder tails and the contact pads in a direction generally
normal to the faces of the circuit board. Thersfore, the
solder paste raeamains in an interface area at each contact
pad and its respective solder tail.

FIGURE 1.

— )
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Wil e not shown, connector 86 could include the | atches thereon rather than
on the fixture 88, but with the guide blocks 90 still positioned on the
fixture. In the alternative, the fixutre could remin unchanged fromt hat
shown but the connector 86 is nodified to include the |atch arnms 50 and

| atch tongues 52 shown in Figures 5 and 6.
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- 19- CLAIM5S 1. An electrical connector (12) for surface nount sol dering
al ong opposite faces (16a, 16b) of an edge (14) of a circuit board in a
straddl e nmount configuration, said connector being adapted to permt the
application of solder paste to contact pads (18, -38) on opposite faces of
the circuit board pri-or to positioning the circuit board in said straddle
nmount configuration and subsequently posi t2i oni ng
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the circuit board in the straddl e nount configuration w thout substantially
W pi ng away the sol der paste (19, 39) fromthe contact pads, said contact
pads bei ng adapted to receive solder paste thereon; said circuit board (16)
having a pair of parallel, generally planar faces (16a, 1b), each face

i ncluding a plurality of contact pads (18, 38) positioned thereon in a row
al ong and generally parallel to said edge (14); said connector having a

di el ectric housing (20) ' 3 '
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i ncluding a straddl e nmount face (24) for receiving the edge of the circuit
board thereat; a plurality of termnals nounted in said housing with a
solder tail (32, 34) of each term nal being positioned adjacent said
straddl e nount face (24) for permanent soldering to a respective one of
said contact pads when said circuit board is positioned at said straddle
nount face in a straddl e nmount configuration, said solder tails being
positioned in first and second parallel rédws.to define a
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slot (36) therebetween, each row being generally aligned with a

| ongi tudi nal axis of said connector, the housing and the term nals being
configured to receive the edge of the circuit board in said slot wthout .
substantially w ping away sol der. paste applied to said contact pads prior
to insertion of sai.d edge into said slot; the housing (20) and the sol der
tails (32, 34) of the term nals are(unﬁégured so that the edge of said
circuit :

(IG
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- 20 - board can be inserted at a first angular orientation relative to the
housing with zero contact force between the solder tails and the contact
pads, said housing and term nals being adapted to permt the circuit board
to be rotated to a second angular orientation relative to the housing
wherein said solder tails contact sol der paste.

e -

FIG.8C

replacement sheet This Sheet Has Been Replaced

11 SEP 6 N lIIIHHI llll

“This is the

Date:



applied to their respective contact pads on the circuit board;
characterized in that: said connector has |latch neans (26) for securing the
circuit board at the second angul ar orientation and further include first
and second oppositely facing guide surfaces (40, 62) for-defining said
first angular orientation, one of said guide surfaces (62) being.positioned
on said | atch neans;

>
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wher eby sol der paste can be applied to the contact pads of the circuit
board prior to insertion thereof into said slot, said edge of the circuit
board can be inserted into said slot between the first and second rows of
solder tails at said first angular orientation w thout substantially w ping
away said sol der paste fromsaid contact pads, and said circuit board can
be rotated to its second angular orient8tion whereat it is secured in order
to permt soldering of said solder tails to their respective

40 24
\__~ /28

¥ 68

/- 74

Date: {1 SEP 19%

This Sheet Has B

Ly



cont ac — 2. The electrical connector of claim1 wherein said housing
onnector further includes a third guide surface (42), said third guide

surface being generally coplanar with said guide surface (62) positioned on
said latch nmeans (26). 3. The electrical connector of claiml1l or 2 wherein
each solder tail (32) of said first row of solder tails has a sol der area
(32a) for soldering to the contact pgds (18) on one (16a) of said f aces of
the circuit board, each
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solder tail (34) of said second row of solder tails has a sol der area (34a)
for soldering to the contact pads (38) on the other (16b) of said faces
of the circuit board, and the solder areas of said first row of sol der
tails is offset fromthe solder areas of said second row of solder tails in
a direction away fromsaid straddl e nount face (24) parallel

o8 |
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to the pl ane of the circuit board when said circuit board is in i?@mﬁﬂé%ﬁd
angul ar orientation. 4. The electrical connector of any of clains 1 to 3

wherein the plane defined by said first guide surface (40)

i s adj acent said

first row of solder tails (32) and the plane defined by said second guide
surface (62) is adjacent said second r-adw of solder tails (34), said first
row of solder tails being positioned relative to said flrst gui de surface

to prevent t

. smacement gitget

he sol der paste applied to said sol der

Sp ICATION

EDGE MOUNTED CIRCUIT BOARD ELECTRICAI CONNECTOR

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a system for
surface mounting an electrical connector assembly along an
edge of a circuit board in an edge straddling
configuration. ' '

Background of the Invention

There are a wide variety of electrical connectors
adapted for surface mounting on a printed circuit board.
Some such connectors are mounted to one side of the circuit
board and include solder tails for surface mounting to
contact pads on the side of the board or for insertion into
holes in the circuit board for soldering to circuit traces
interconnected to the holes. Other such connectors are
adapted for mounting along an edge of the circuit board,
with solder tails of the terminals engageable with contact
pads on one or both sides of the board adjacent the edge.
The latter type of connectors commonly are called "edge
connectors" and, when the solder tails engage contacts on
both sides of the board along the edge, the connectors
commonly are called "straddle mount" connectors.

One of the problems encountered with straddle
mount connectors is that soft solder paste or cream is
removed from vital portions of the board contact pads if
there is a sliding engagement between the tails and the
pads during positioning of the board and the connector in
such a straddle mount condition. In a straddle mount
connector system, the board must be inserted in a slot or
mouth defined between solder tails engageable with contact
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pads adj acent said first row of solder tails frombeing substantially w ped
anmay as said circuit board is inserted into said slot in said first
orientation. 5. The electrical connector of any of clains 1 to 4 wherein
sai d housing includes first and second oppositely facing guide surfaces
(40, 62) adjacent each end of said straddle nount face (24). 6. A method
for surface nmount soldering an electrical connector (10) al ong opposite
faces (16a, 16b) of an edge

pads on both opposite sides of the board in a straddling
configuration. Soft solder paste is applied to the contact
pads on both sides of the board before the board is
inserted into the connector. It is desirable to have a
predetermined contact force between the solder tails and
the board contact pads, in a direction normal to the board,
to provide good electrical contact points. On the other
hand, it is desirable to have zero or minimal forces
between the solder tails and the contact pads while
positioning the solder tails on the contact pads to prevent
the soft solder paste from being wiped off of the contact
pads which can result in defective solder interfaces or
short circuiting between adjacent contact pads.

Various approaches have been made in the
connector industry to solve the problems outlined above.
For instance, in U.S. Patent No. 5,160,275, dated November
3, 1992, a straddle mount electrical connector is provided
which will not cause removal of a cream solder that has
been applied to the circuit board, and which will not flaw
the surface of circuit portions on the board. The
connector has a resilient arm which undergoes elastic
deformation to flex contacts perpendicularly away from the
surface of the circuit portions when the circuit board is
inserted into the connector. The resilient arm is restored
to its original shape when the connector has been correctly
fitted on the circuit board, thereby allowing the contacts
to contact predetermined circuits. In another embodiment,
the resilient arm is replaced by a frame member which is
urged into the connector body by the circuit board. This
causes the contacts to part perpendicularly from the
surface of the circuit portions.

Another example is disclosed in United Kingdom
Patent Application 2 242 579 A, published October 2, 1991,
which includes latch arms at the ends of a connector
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(14) of a circuit board (16) in a straddle nmount configuration by applying
the sol der paste to contact pads (18, 38) of the circuit board prior to
positioning the circuit board in said straddl e nount configuration and
subsequent|ly positioning the circuit board in the straddl e nount
configuration w thout substantially w piT™y away t he sol der paste fromthe
contact pads, conprising the steps of: providing a circuit board (16)

having a HSt 'JJ.nogT eQ&r J.%lg’ 19°RRE als!a epéfrné’j‘crtzfo%ceass g‘te te%gzt?x)xél each face

pins or solder tails with molded protuberances at the outer
ends of at least one of the latch arms, apparently to keep
the board contact pads from touching the solder tails until
the circuit board is fully inserted between the spaced
latch members, when the terminal pins are electrically
engaged with the contact pads. In the fully inserted
position, the protuberances fit into openings in the board.

Most such approaches as described above involve
additional expensive connector components, even components
which are separate from the connector housing, or expensive
integral devices between the connector housing and a
specially designed board.

An electrical connector according to the preamble of
claims 1 and 15 is known f£rom the Japanese Patent Publication JP U
62-51667.

This invention is directed to providing an extremely
simple and cost effective solution to solving the problems
outlined above.

Summa of the Invention
An gbject, therefore, of the invention is to
provide a new and improved system for surface mounting an
electrical connector assembly along an edge of a circuit
board in an edge straddling configuration, and which allows
for mating of the connector and the board without
substantially wiping away soft solder paste from contact
pads on the board. This cbject is achieved by the features of
independent claims 1, 9 and 15 and the methode steps of claim 6.
In the exemplary embodiment of the invention, an
electrical connector is provided for surface mounting along
an edge of a circuit board in an edge straddling
configuration. The circuit board has a plurality of
contact pads spaced along opposite faces of the board near
the edge thereof. The connector includes a dielectric

housing and a plurality of terminals mounted on the
housing, with solder tails of the terminals projecting from
the housing -in two rows to define an elongate board-
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including a plurality of contact pads (18, 38) positioned thereon in a row
.along and generally parallel to said edge; 22 - applying sol der paste
(19, 39) to said contact pads of said circuit board;

-4-

receiving mouth for receiving the edge of the circuit
board.

. The invention contemplates that the contact pads
of the circuit board be adapted to receive soft solder
paste thereon prior to insertion into the mouth between the
two rows of solder tails. The solder tails are configured
for receiving the circuit board at a first angular
orientation wherein zero or minimal contact force is
effected between the solder tails and the solder paste,on
the contact pads to prevent any substantial wiping away of
the solder paste from the contact pads. When fully
received, the circuit board is rotatable to a second
angular orientation wherein the solder tails and the solder
paste on the contact pads are in contact.

Latch means may be operatively associated between
the connector housing and the circuit board for securing
the circuit board against rotation from its second angular
orientation. In an alternate embodiment of the invention,
second latch means are operatively associated between the
housing and the circuit board for securing the circuit
board against pulling out of the mouth between the two rows
of solder tails.

A further feature of the invention contemplates
the provision of abutment means on the housing for
engagement by the edge of the circuit board to define a
fully inserted condition of the connector assembly and the
circuit board. Still another feature of the invention
contemplates the utilization of a portion of the 1latch
structure as a guide surface during insertion of a circuit
board. Another feature utilizes metal 1latches on the
housing. A further feature eliminates the latches and
guide surfaces on the connector and places them on a
fixture that holds the connector during the manufacturing
process.
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providing an electrical connector (10) having a dielectric housing (20)
including a straddle nmount face (24) for receiving the edge of the circuit
board thereat, and a plurality of termnals nounted in said housing with a
solder tail (32, 34) of each term nal being positioned adjacent said
straddl e nmount face for permanent soldgring to a respective one of said
contact pads when said circuit board is positioned at said straddl e nount
face in a straddl e nount configuration,

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings.
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said solder tails being positioned in first and second parallel rows to
define a slot (36) therebetween, each row being generally aligned with a
| ongi tudi nal axis of said connector, the housing and the term nals being
configured to receive the edge of the circuit board in said slot at a first
angul ar orientation relative to the hotsing with m nimal contact force
between the solder tails and the contact pads, and to permt the circuit
board to be rotated to a second angul ar orientation .

Brief Description of the Drawings

The features of this invention which are believed
to be novel are set forth with particularity in the
appended claims. The invention, together with its objects
and the advantages thereof, may be best understood by
reference to the following description taken in conjunction
with the accompanying drawings, in which like reference
nunerals identify like elements in the figures and in
which:

FIGURE 1 is a perspective view of an electrical
connector assembly embodying the concepts of the invention,
in conjunction with a circuit board about to be inserted
into the connector assembly;

FIGURE 2 is a view similar to that of Figure 1,
showing the circuit board in its fully inserted condition
with the connector assembly in a straddle mount
configuration;

FIGURES 3A-3C are end elevational views,
partially broken away, showing the sequence of inserting
the circuit board into the connector assembly;

FIGURE 4 is an elevational view loocking toward
the right-hand end of Figure 2 or Figure 3C;

FIGURE 5 is a perspective view of a connector
assembly embodying an alternative form of latch means;

FIGURES 6A-6C are sequential views similar to
Figures 3A-3C, but of the alternate embodiment of the
invention shown in Figure 5;

FIGURE 7 is an enlarged fragmented and
elevational view similar to Figure 3A;

FIGURE 8A is a fragmented perspective view of the
connector of Figure 1, but with an alternate embodiment for
the latch structure;
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relative to the housing wherein said solder tails contact sol der paste
applied to their respective contact pads on the circuit board; providing a
fixture (88) having neans for rel easably retaining said connector, and
means (96) for releasably latching said circuit board at said second
angul ar orientation; securing said comuactor to said fixture; inserting
said circuit board into said slot at said

FIGURES 8B-~8C are sequential views similar to
Figures 3B-3C, but of the alternate embodiment for the
latch structure; '

FIGURE 8D is a fragmented elevational view
similar to Figure 4, but showing the alternate embodiment
for the latch structure;

FIGURE 9A is a fragmented perspective view of the
connector of Figure 1, with the latch structure positioned
on the metal shell of the connector; .

FIGURE 9B 1is a fragmented elevational view
similar to Figure 4 but of the embodiment shown in Figure
94;

_ FIGURE 9C is a fragmented perspective view
showing the latch structure of Figure 9A but from the
opposite side thereof;

FIGURE 9D is a fragmented perspective view
similar to Figure 9C but showing an alternative manner in
which the latch structure is secured to the connector;

FIGURE 10A is a perspective view of a fixture
lnto which an electrical connector is about to be inserted;

FIGURE 10B is a perspective view of the fixture
with the electrical connector positioned therein; and

FIGURES 10C-10D are end elevatiocnal views,
partially broken away, showing the sequence of inserting a
circuit board into the connector and fixture assembly.
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first angular orientation relative to the housing with m nimal contact
force between the solder tails and the contact pads; rotating the circuit
‘board to said second angul ar orientation relative to the housing wherein
said solder tails contact sol der. paste applied to their respective contact
pads on the circuit board; securing sagd circuit board at said second
angul ar

Detailed Description of the Preferred Embodiments

Referring to the drawings in greater detail, and
first to Figure 1, the invention is embodied in a system,
generally designated 10, for surface mounting an electrical
connector assembly, generally designated 12, along an edge
14 of a circuit board 16 in an edge straddling
configuration.

Circuit board 16 has first (top) and second
(bottom) parallel, generally planar faces 16a and 16b,
respectively. The top face has a first row of relatively
spaced contact pads 18 immediately adjacent edge 14 of the
board. Although not visible in Figure 1, bottom face 16b
of the board has a second row of relatively spaced contact
pads which are spaced inwardly of the edge of the board, as
will be seen more clearly hereinafter. The pads on
opposite faces may be aligned or offset in a direction
parallel to the edge 14 of the circuit board. The contact
pads on the opposite faces of the circuit board are adapted
for receiving soft solder paste 19 thereon prior to mating
with or insertion into connector assembly 12.

At this point, it should be understood that such
terms as "top", "bottom", "upper", "lower", etc. are being
used herein and possibly in the claims hereof in order to
provide a clear and concise description of the invention in
relation to the depictions in the drawings. However, such
terms are understood as not being limiting in any fashion,
it being understood that the system of the invention is
omni-directional in use and applications as is well known
in the electrical connector art. In addition, while only
five contact pads 18 are shown on top surface l6a of the
circuit board (along with a similar number of contact pads
on the opposite side of the board and a similar number of
terminals on connector assembly 12, as described
hereinafter), the invention is equally applicable and has
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-23- orientation with said | atching neans; applying thermal energy to
refl ow the sol der paste on said contact pads in order to sol der said sol der
tails to said contact pads; and renoving said connector with said circuit
board sol dered thereto fromsaid fixture,

_9_

distinct advantages in high density electrical connectors
having significant numbers of contact pads and terminals in
a straddle mount configuration.

Connector assembly 12 includes a unitarily molded
dielectric housing, generally designated 20, which includes
a front mating end 22 and a rear straddle mount face 24.
The front mating end can be of a variety of configurations
for mating with an appropriate complementary connector (not
shown). A pair of integral, flexible latch arms 26 project
rearwardly of housing 20 at opposite ends thereof. Each
latch arm has an inwardly directed latch hook 26a for
latching engagement with circuit board 16 when the board is
mated with the connector assembly, as described
hereinafter. A pair of board positioning and guiding
blocks 28 project rearwardly from straddle mount face 24 of
housing 20, spaced inwardly of latch arms 26. Generally,
blocks 28 define slots, as at 30, for receiving edge 14 of
circuit board 1s.

_ A plurality of terminals are mounted in housing
20. The terminals include mating portions (not shown)
projecting into mating portion 22 of the housing for
interconnection with mating terminals of the complementary
connector. Generally, the terminals are mounted in the
housing in an array to present two rows of solder tail
portions of the terminals projecting rearwardly of straddle
mount face 24 of the housing. More particularly, a first
(top) row of solder tails 32 are shown in Figure 1 spaced
above a second (bottom) row of solder tails 34 projecting
from straddle mount face 24. The two rows of solder tails
define a slot or an elongate board-receiving mouth 36 (Fig.
3A) for receiving edge 14 of circuit board 16. Such solder
tails 32 and 34 are sufficiently resilient so as to
compensate for any variations in the surface of the circuit
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7. The nmethod of claim6 further including providing said fixture with a
mouth configured to allow the circuit board to nove between said first and
second orientations, said mouth having first surface for guiding the board
during insertion in its first orientation and sliding said circuit card
along said first surface in said first.jged entation to insert said circuit
card into said slot. 8 The nethod of claim6 or 7 wherein said fixture

i ncludes a connector receiving cavity (92) and said

board which can result in the solder tails not being
coplanar with the surfaces of the circuit board.

- Before proceeding to a more detailed description
of the invention as best depicted in Figures 3a-3¢C, a
comparison between Figures 1 and 2 should be made. It can
be seen in Figure 1 that circuit board 16 is canted or
angled relative to connector assembly 12. This defines a
first angular orientation of insertion of the board into
slots 30 of positioning and guiding blocks 28 and the
elongate mouth 36 defined between the two rows of solder
tails 32 and 34. The circuit board is inserted generally
in the direction of arrow "A" in Figures 1 and 3B. Once
the circuit board is fully inserted into the connector
assembly, the circuit board is rotated downwardly in the
direction of arrow "B" (Fig. 2) to a second angular
orientation relative to the connector assembly. This
second angular orientation is shown in Figure 2, -as well as
in Figure 4. In the second angular orientation, latch
hooks 26a of flexible latch'arms 26 snap over the top face
16a of the circuit board for securing the board against
rotation from its second angular orientation. It can be
seen that top surfaces 26b of the latch hooks are angled to
provide camming surfaces for engagement by the side edges
of the circuit board to bias latch arms 26 outwardly until
hooks 26a snap against the top surface of the circuit
board.

Reference now is made to the sequential views of

Figures 3A-3C which show the sequence of insertion of
circuit board 16 into connector assembly 12, and
particularly into slots 30 of board positioning and guiding
blocks 28, as well as into the elongate board-receiving
mouth 36 (Fig. 3A) between the upper row of terminals 32
and the lower row of terminals 34.
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connector securing step includes inserting a portion of said connector
within said cavity. 9, A fixture (88) for securing an electric connector
(10) during surface mount sol dering al ong opposite faces (16a, 16b) of an
edge (14) of a circuit board (16) in an edge straddling configuration, the
circuit board having a plurality of cartt-act pads (18, 38) spaced al ong
opposite faces of the board near the edge thereof, the connector including
a dielectric housing (20) and a plurality of

Before proceeding with a description of the
insertion sequence, there are certain details visible in
Figures 3A-3C which are not visible in Figures 1 and 2.
First, it can be seen that a second row of contact pads 38
are on bottom face 16b of circuit board 16. Like contact
pads 18 on top face 16a of the circuit board, the bottom

_contact pads are relatively spaced in a row generally
parallel to the edge of the board. However, it should be
noted that, whereas the row of contact pads 18 are adjacent
the edge of the board, contact pads 38 are spaced inwarély
of the edge of the board.

Second, slots 30 in positioning and guiding
blocks 28 are defined by upper and lower angled surfaces 40
and 42 (Fig. 1), respectively. The distance between angled
surfaces 40 and 42 (i.e., the width of slots 30) is
slightly less than the width of mouth 36 between the
terminals. Therefore, as the board is inserted into the
slot/mouth configuration in its first angular orientation
(Figs. 1 and 3A), the contact pads on the board, along with
most of the solder paste on the contact pads, cannot engage
the terminals which, otherwise, would result in substantial
wiping away of the solder paste.

Third, each of the terminals 32 in the upper row
thereof includes a contact portion 32a, and each of the
terminals 34 in the lower row thereof includes a contact
portion 34a. It can be seen that these contact portions
are generally planar, vertically spaced and horizontally
parallel, with contact portions 32a of the upper row of
terminals 32 being located nearer to straddle mount face 24
of housing 12 than contact portions 34a of the lower row of
terminals 34.

With the above specifics, reference now is made
to Figure 3A, wherein it can be seen that circuit board 16
is in its first angular orientation and about to be
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term nals nounted on the housing with solder tails (32, 34) aligned
generally in first and second rows to define an el ongate board-receiving
nmouth (36) for receiving the edge of the circuit board, the contact pads of
the circuit board being adapted to receive solder paste (19, 39) thereon
prior to insertion of the board into < nouth between the first and second
rows of solder tails, and the solder tails of said term nals being

configured for receiving the circuit board at a first angular orientation
wherein m ni mal cont act .
inserted into slots 30 in positioning and aligning blocks

28 and into mouth 36 between the upper and lower rows of
terminals. 32 and 34, respectively. It can be seen that
upper angled surface 40 of block 28, which defines the top
of each slot 30, is generally parallel to this first
angular orientation of the board. The same is true for the
lower angled surface 42 (Fig. 1) which defines the bottom
of the slot in each positioning and aligning block.

Referring next to Figure 3B, circuit board 16 is
inserted into slot 30 and mouth 36 (Figure 3A) in the
direction of arrow "A" until the edge of the board engages
abutment surfaces 41 of the positioning and aligning blocks
28. The board still is in its first angular orientation.
However, it should be noted that the soclder paste on upper
contact pads 18 has not substantially engaged contact
portions 32a of upper solder tails 32, and the solder paste
39 on lower contact pads 38 has not substantially engaged
contact portions 34a of lower solder tails 34. Therefore,
the solder paste which has been applied to contact pads 18
and 38 does not get wiped away from the contact pads during
insertion of the circuit board into the connector assembly.
This is due to the low or zero insertion force design of
the connector assembly. In other words, the solder paste
will not be wiped away so long as the solder paste is no
thicker than a predetermined thickness. If the paste is
thicker, only a certain amount will be wiped away leaving
an amount equal to the predetermined thickness.

Lastly, referring to Figure 3C, once the circuit
board is fully inserted to the position shown in Figure 3B,
with.edge 14 of the circuit board abutting against surfaces
41 of blocks 28, the circuit board is rotated downwardly in
the direction of arrow "B" to its second angular
orientation as described above in relation to Figure 2. 1In
this second angular orientation, it can be seen that solder
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force is effected between the solder tails and the sol der - 24 - paste
applied to the contact pads to prevent substantial w ping away of the

sol der paste fromthe contact pads and a second angul ar orientation wherein
the solder tails are positioned adjacent their respective contact pads and
t he -13-

paste on the upper contact pads 18 have been rotated or
pivoted upwardly into engagement with contact portions 32a
of upper .solder tails 32, and solder paste on the lower
contact pads 38 have been rotated or pivoted downwardly
into engagement with contact portions 34a of solder tails
34. It also can be seen that circuit board 16 has been
latched beneath latch hooks 26a of flexible latch arms 26.
Since the solder paste has not been wiped from the contact
pads, the solder paste remains in interface areas at and
immediately about each contact pad and its respective
solder tail.

Referring +to Figure 7, the critical size
relationship can be seen. For example, the distance
between upper angled surface 40 and lower angled surface
42, designated by arrow "G", is smaller than the distance
between those portions of the terminal 32 and 34,
.designated by arrow "YH", in the same direction. The
thickness of a printed circuit board 16 is designated by
arrow "J* and the minimum thickness from an acceptable
amount of solder paste 19 on contact pad 18 to the solder
paste 39 on contact pad 18 to the solder past 39 on contact
pad 38 is designated by arrow "I". Since upper and lower
angled surfaces 40 and 42 contact a portion of the circuit
board adjacent the edges (Fig. 2) 1l6c and 164 of the board
16 and not the contact pads having solder paste thereon,
distance "G" is equal to or greater than distance "J*. 1In
order to prevent the solder paste from being wiped off the
respective contact pads, distance "H" is greater than or
equal to distance "I". Once circuit board 16 is rotated to
its second orientation, as shown in Figure 3¢, the contact
portions 32a and 34a of the terminals must contact the
solder paste. Accordingly, distance "F" must be less than
distance "I" and is preferably greater than distance "J".

ael



sol der paste remains in an interface area at each contact pad and its
respective solder tail, said fixture is characterized by neans (92) for

rel easably retaining said connector while inserting said circuit board into
sai d connector and sol dering said solder tails to said contact pads; neans
(96) for releasably latching said circygt board at said second angul ar
orientation in order to nmaintain said connector and circuit board in
position to permt sol dering

Figures 5 and 6A-6C show an alternate embodiment
of the invention which, generally, includes second latch
means operatively associated between the connector assembly
housing and the circuit board for securing the circuit
board against pulling out of the connector assembly, i.e.,
out of the mouth between the two rows of solder tails 32
and 34. In addition, the second latch could be part of
ground circuitry. Otherwise, the electrical connector and
the circuit board are substantially identical to that
described above and shown in Figures 1-4, and 1like
reference numerals have been applied to indicate 1like
components in relation to those figures. .

More particularly, referring first to Figure S5,
a pair of second latch arms 50 project outwardly or
rearwardly from the bottom of board positioning and
aligning blocks 28. The latch arms have upwardly
projecting latch tongues 52. Referring to Figures 6a-6C,.
circuit board 16 has a pair of openings or holes 54 for
receiving latch tongues 52.

When the circuit board shown in Figures 6A-6C is
inserted into connector assembly 12 as described above in
relation to Figures 3A-3C, and the circuit board is moved
from its first angular orientation (Fig. 6B) to its second
angular orientation (Fig. 6C), in the direction of arrow
wB", latch tongues 52 move into holes 54 in the circuit
board and prevent the circuit board from being pulled out
of the connector assembly in the direction of arrow "D"
(Fig. 6C). Therefore, the combination of latch hooks 26a
and latch tongues 52 secure the circuit board against
rotation from its second angular orientation and also
secures the circuit board against pulling out of the mouth
between the two rows of solder tails and out of the
connector assembly. In addition, the interengagement
between the tongues 52 and holes 54 also serves to properly
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said solder tails to said contact pads. 10. The fixture of claim9 further
I ncl udi ng a body having a connector receiving cavity (92) for receiving
sai d connector therein. 11. The fixture of claim9 or 10 wherein said
fixture further includes guide neans (94) positioned at opposite ends .of
sai d connector receiving cavity defi miygy said first angular orientation.
12. The fixture of claim 11l wherein each said guide

align, in a direction parallel to the longitudinal axis of
the mouth 36, the terminals with their respective contact
pads.

Figures 8A-8D show still another alternate
embodiment of the invention. Such embodiment is similar to
that shown in Figures 1-4 but with a different latch
structure. Accordingly, like reference numerals have been
applied to indicate like components in relation to those
figures. )

More particularly, the latch hooks 26a of Figures
1-4 have been modified to further act as an additional
lead-in surface to assist in the insertion of the printed
circuit board 16. As can be seen, the top surface 60 of
the latch hooks include an upper portion 62 adjacent latch
arms 26 that is generally in the plane of lower angled
surface 42 and generally parallel to the plane of upper
angled surface 40.

In assembly, the circuit board 16 is initially
inserted into mouth 64 between latch hook 26a and upper
angled surface 40 and oriented so that the board slides
along the upper angled surfaces 40 and the upper portions

- 62 of the latch hooks. As the board 16 1is inserted
further, the leading edge 14 of the board eventually slides
into slot 30 and mouth 36. If the board is not maintained
generally against the upper angled surface 40, the leading
edge of the board will contact positioning and aligning
block 28 and slide therealong until entering the slot 30
and mouth 36. If desired, the opening of the slot 30 in
positioning and aligning blocks could be tapered with a
lead~in surface to facilitate insertion of a circuit board.

Figures 9A-9D show a further alternate embodiment
of the invention. Such alternate embodiment is similar to
those shown in Figures 1-8, but again with a different
latch structure. Accordingly, like reference numerals have
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means includes first and second oppositely facing guide surfaces (40, 42).
13. The fixture of any of clainms 9 to 12 wherein the distance (H) along a
| ine perpendicular to said first angular orientation between the sol der
tails of said first and second rows of termnals is greater than the

di stance (G along a |line perpendicul aget0 said first angular orientation
bet ween the plane defined by said first guide surface (40) and the pl ane
defined by said second guide

again been applied to indicate like components in relation

to those figures. _

.The plastic latches of Figures 1-7 have been
eliminated and replaced with metal 1latches indicated
generally at 66. Such latches are preferably formed of
sheet metal material although alternative materials could
be utilized. The latches 66 include a latch hook portion
68 and resilient latch arms 70. The latch hook 68 includes
tapered top surfaces 72 that provide a camming surface for
engagement by the side edges 16c,16d of the circuit b&ard
in order to force the latch hook 68 and latch arms 70
outwardly until the side edges of the circuit board pass
the lower edge of tapered surface 72. At such point, the
latch hook 68 and latch arm 70 return to their undeflected
positions and the board engagement surface 74 of the latch
hook engages the top surface 16a of the circuit board in
order to maintain it in position. The solder tails 32 and
34 of the terminals are then soldered to the printed
circuit board as is known in the art.

The embodiment shown in Figures 9A-9C include a
shield 76 extending around the front mating end 22 of the
dielectric housing 20 as is known in the art. As is more
clearly shown in Figure 9C, the resilient arm 70 of latch
66 is integrally formed with shield 76. As a result, if
desired, the latch 66 could form part of a ground circuit
by contacting a pad on the printed circuit board that is
designated as part of the ground circuit.

The alternative latch design shown in Figure 9D
is identical to that of Figures 9A-9C except that the latch
arm 70 is not integrally formed with shell 76. Instead,
projections 78 extend out of the sidewall 80 of housing 20
in order to create an opening in which the latch arm 70 is
received. Other designs could be utilized such as
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surface (42), whereby such configuration prevents the sol der paste applied
t-o said sol der pads adjacent said first row of - 25 - solder tails from
bei ng substantially wi ped away as said circuit board is inserted into said
slot in said first orientation.

-17-~

extending the sidewall outward and creating a cavity into
which the latch arm is inserted.

-Referring now to Figure 10A, a modified version
of the connector is provided and designated generally at
86. Such embodiment is similar to that shown in Figures 1-
9 but eliminates any type of 1latch structure and thus
results in a connector that is narrower when compared to
the connectors of Figures 1-9. Like components of
connector 86 are indicated with like reference numerals. in
relation to Figures 1-9.

In order to eliminate the latch structure from
the connector, a fixture, indicated generally at 88, is
provided. Such fixture includes a main body 90 having a
cavity 92 into which the front mating end 22 of the
connector 86 is inserted. Such fixture is preferably made
of metal in order to increase its durability although it
could be manufactured of a durable plastié. A pair of
board positioning and guiding blocks 94 extend rearwardly
from block 90 and are.idenfical to the board positioning
and guiding blocks 28 of the connector shown in Figures 1-9
except they are positioned on the fixture rather than the
connector. A pair of resilient latches, indicated
generally at 96, also extend rearwardly in order to hold a
printed circuit board in position prior to soldering.
Inasmuch as the board positioning and guiding blocks %4 as
well as the latches 96 are identical to those of Figures
9A-9D except for being positioned on the fixture 88 rather
than the connector, 1like numerals have been applied to
indicate like components in relation to those figures.

In operation, +the connector 86 is first
positioned with its front mating end 22 positioned within
cavity 92 as is shown in Figure 10B. A printed circuit
board with solder paste already applied to its contact pads
is inserted into the connector and fixture assembly at a
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14. The fixture of claim9 wherein said fixture further includes guide
means (40, 42) defining said first angular orientation. 15. An electrical
connector (10) for surface nount sol dering along opposite faces (16a, 16b)
of an edge (14) of a circuit board (16) in a straddle nount configuration,
sai d connector being adapted to permt _the application of solder paste (19,
39) to contact pads (18, 38) on opposrﬁé’faces of the circuit board prior
to positioning the circuit board in

first angular orientation as shown in Figure 10C and as
discussed above. The printed circuit board is then'rotated
to a second, horizontal orientation as shown in Figure 10D
and also discussed above. At such time, thermal energy is
applied in order to reflow the solder paste so as to create
a solder interconnection between the contact pads on the
circuit board and the solder tails of the terminals. After
completing such soldering process, the connector and board
assembly may be tested while still in the fixture or merely
removed for further processing or assembly with other
components.

While not shown, connector 86 could include the
latches thereon rather than on the fixture 88, but with the
guide blocks 90 still positioned on the fixture. 1In the
alternative, the fixutre could remain unchanged from that
shown but the connector 86 is modified to include the latch
arms 50 and latch tongues 52 shown in Figures 5 and 6.
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sai d straddl e nmount configuration and subsequently positioning the circuit
board in the straddl e nount configuration without substantially w ping away
the sol der paste fromthe contact pads, said contact pads being adapted to
recei ve sol der paste thereon, said circuit board having a pair-of-parallel,

general |y planar faces, each face including a pIu;ﬁ!" ct pads
positioned thereon in a row al ong and ger-}ewil-l y p "g”'] "ﬂg’”ﬁ[ sai d
connector having a dielectric housing (20)

CLAIMS

1. An electrical connector (12) for surface mount
soldering along opposite faces (16a, 16b) of an edge (14) of
a circuit board in a straddle mount configuration, said
connector being adapted to permit the application of solder
paste to contact pads (18, 38) on opposite faces of the
circuit board prior to positioning the circuit board in said
straddle mount configuration and subsequently positioning
the circuit board in the straddle mount configuration
without substantially wiping away the solder paste (19, 39)
from the contact pads, said contact pads being adapted to
receive solder paste thereon;

said circuit board (16) having a pair of parallel,
generally planar faces (16a, 16b), each face including =
plurality of contact pads (18, 38) positioned thereon in a
row along and generally parallel to said edge (14};

said connector having a dielectric housing (20)
including a straddle mount face (24) for receiving the edge
of the circuit board thereat;

a plurality of terminals mounted in said housing with
a solder tail (32, 34) of each terminal being positioned
adjacent said straddle mount face (24) for permanent
soldering to a respective one of said contact pads when said
circuit board is positioned at said straddle mount face in a
straddle mount configuration, said solder tails being
positioned in first and second parallel rows to define a
slot (36) therebetween, each row being generally aligned
with a longitudinal axis of said connector, the housing and
the terminals being configured to receive the edge of the
circuit board in said slot without substantially wiping away
solder paste applied to said contact pads prior to insertion
of said edge into said slot;

the housing (20} and the solder tails (32, 34) of the
terminals are configured so that the edge of said circuit

This is the replacement sheet:

| | w7
Da&n‘ 2 1 N



inc{uding a straddl e nmount face (24) for receiving the edge of the circuit
board thereat; a plurality of termnals nounted inhsard housingwith-a

sol der tail (32, 34) of each term nal being positi ' b,d
straddl e mount face for pernmanent soldering to a riﬂiiﬂﬂﬂ&ﬂ@ﬁﬂﬂi@ﬂﬂsaid
contact pads when said circuit board is positioned at sal *€ nmount
face in a straddl e nount configuration, s&0d-solder tails being positioned
in first and second parallel rows to define a

board can be inserted at a first angular orientation
relative to the housing with zero contact force between the
solder tails and the contact pads, said housing and
terminals being adapted to permit the circuit board to be
rotated to a second angular orientation relative to the
housing wherein said solder tails contact solder paste
applied to their respective contact pads on the circuit
board;

characterized in that:

said connector has latch means (26) for securing the
circuit board at the second angular orientation and further
include first and second oppositely facing guide surfaces
(40, 62) for defining said first angular orientation, one of
said guide surfaces (62) being positioned on said latch
means;

whereby sclder paste can be applied to the contact
pads of the circuit board prior to insertion thereof into
said slot, said edge of the circuit board can be inserted
into said slot between the first and second rows of solder
tails at said first angular orientation without
substantially wiping away said solder paste from said
contact pads, and said circuit board can be rotated to its
second angular orientation whereat it is secured in order to
permit soldering of said solder tails to their respective
contact pads.

2. The electrical connector of claim 1 wherein said
housing connector further includes a third guide surface
{(42), said third guide surface being generally coplanar with
said guide surface (62) positioned on said latch means (26).

3. The electrical connector of claim 1 or 2 wherein
each solder tail (32) of said first row of solder tails has
a solder area (32a) for soldering to the contact pads (18)
on one (léé) of said £ aces of the circuit board, each
solder tail (34) of said second row of solder tails has a
solder area (34a) for soldering to the contact pads (38) on
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sl ot therebetween, each row being generally aligned with a | ongi t udi nal
axi s of said connector, the housing and the termnalsbéing configured to

receive the edge of the circuit board in said sl ot i ' “ Lially
Wi pi ng away sol der paste applied to said contact qm m ““t i rtion
- 26- ) # € L W s ¥
- 21 -
the other (16b) of said faces of the circuit board, and the
solder areas of said first row of solder tails is offset
from the solder areas of said second row of solder tails in
a direction away from said straddle mount face (24) parallel
to the plane of the circuit board when said circuit board is
in its second angular orientation.

4. The electrical connector of any of claims 1 to 3
wherein the plane defined by said first guide surface (40)
is adjacent said first row of solder tails (32) and the °
plane defined by said second guide surface (62) is adjacent
said second row of solder tails (34), said first row of
solder tails being positioned relative to said first guide
surface to prevent the solder paste applied to said solder
pads adjacent said first row of solder tails from being
substantially wiped away as said circuit board is inserted
into said slot in said first orientation.

S. The electrical connector of any of claims 1 to 4
wherein said housing .includes first and second oppositely
facing guide surfaces (40, 62) adjacent each end of said
straddle mount face (24).

6. A method for surface mount soldering an electrical
connector (10) along opposite faces (16a, 16b) of an edge
(14) of a circuit board (16) in a straddle mount
configuration by applying the solder paste to contact pads
(18, 38) of the circuit board prior to positioning the
circuit board in said straddle mount configuration and
subsequently positioning the circuit board in the straddle
mount configuration without substantially wiping away the
solder paste from the contact pads, comprising the steps of:

providing a circuit board (16) having a pair of

parallel, generally planar faces (16a, 16b), each face
including a plurality of contact pads (18, 38)
positioned thereon in a row along and generally parallel
to said edge; '
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of said edge into said slot; the housing and the sol der tails-of the

termnals are configured so that the edge of said eircthit boar n be
inserted at a first angular orientation rel ative to “\i &“Ih zero
contact force between the solder tails and the co m‘\ ousi ng
and termnals are adapted to permt the circuit bo oe"rotated to a
second angul ar orientation relative to- B2 -housing wherein said sol der

tails contact sol der paste apflied to their respective
applying solder paste (19, 39) to said contact pads

of said circuit board;

providing an electrical connector (10) having a
dielectric housing (20) including a straddle mount face
(24) for receiving the edge of the circuit board
thereat, and a plurality of terminals mounted in said
housing with a solder tail (32, 34) of each terminal
being positioned adjacent said straddle mount face for
permanent soldering to a respective one of said contact
pads when said circuit board is positioned at said
straddle mount face in a straddle mount configuration,
said solder tails being positioned in first and second
parallel rows to define a slot (36) therebetween, each
row being generally aligned with a longitudinal axis of
said connector, the housing and the terminals being
configured to receive the edge of the circuit board in
said slot at a first angular orientation relative to the
housing with minimal contact force between the solder
tails and the contact pads, and to permit the circuit
board to be rotated to a second angular orientation
relative to the housing wherein said solder tails
contact solder paste applied to their respective contact
pads on the circuit board;

providing a fixture (88) having means for releasably
retaining said connector, and means (96) for releasably
latching said circuit board at said second angular
orientation;

securing said connector to said fixture;

inserting said circuit board into said slot at said
first angular orientation relative to the housing with
minimal contact force between the solder tails and the
contact pads;

rotating the circuit board to said second angular
orientation relative to the housing wherein said solder
tails contact solder paste applied to their respective
contact pads on the circuit board;

securing said circuit board at said second angular
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contact pads on the circuit board; characterized in that: resilient, netal
|'atch neans (66) nounted on said housing for securing the circuit board at

sai d second angul ar orientation; whereby sol der ;‘m\!“t“mmam‘m“‘ ggi 1ao t he
€

contact pads of the circuit board prior to insert _ !
slot, said edge of the circuit board can be inser d nto %ail sl ot between
the first and second rows of sol der - 23 -

orientation with said latching means;

applying thermal energy to reflow the solder paste on
said contact pads in order to solder said solder tails
to said contact pads; and

removing said connector with said circuit board
soldered thereto from said fixture.

7. The method of claim 6 further including providing
said fixture with a mouth configured to allow the circuit
board to move between said first and second orientations,
said mouth ha#ing first surface for guiding the board during
insertion in its first orientation and sliding said circuit
card along said first surface in said first orientation to
insert said circuit card into said slot.

8. The method of claim 6 or 7 wherein said fixture
includes a connector receiving cavity (92) and said
connector securing step includes inserting a portion of said
connector within said cavity.

9. A fixture (88) for securing an electric connector
(10) during surface mount soldering along opposite faces
(16a, 16b) of an edge (14) of a circuit board (16) in an
edge straddling configuration, the circuit board having a
plurality of contact pads (18, 38) spaced along opposite
faces of the board near the edge thereof, the connector
including a dielectric housing (20) and a plurality of
terminals mounted on the housing with soldér tails (32, 34)
aligned generally in first and second rows to define an
elongate board-receiving mouth (36) for receiving the edge
of the circuit board, the contact pads of the circuit board
being adapted to receive solder paste (19, 39) thereon prior
to insertion of the board into the mouth between the first
and second rows of solder tails, and the solder tails of
said terminals being configured for receiving the circuit
board at a first angular orientation wherein minimal contact
force is effected between the solder tails and the solder
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tail's at said first angular orientation w thout substanti aLIE)’um;gmg-- away
sai d sol der paste fromsaid contact pads, and sai d cireuit board can be

rotated to its second angul ar orientation whereat it “ rder to
permt soldering of said solder tails to their res W‘i@m ds. 16.
The el ectrical connector of claim 15 each sol der ta voff sdid first
row of solder tails has a solder area (328% for soldering to the contact

pads (18) on one
paste applied to the contact pads to prevent substantial

wiping away of the solder paste from the contact pads and a
second angular orientation wherein the solder tails are
positioned adjacent their respective contact pads and the
solder paste remains in an interface area at each contact
pad and its respective solder tail, said fixture is
characterized by

means (92) for releasably retaining said connector
while inserting said circuit board into said connector and
soldering said solder tails to said contact pads;

means (96) for releasably latching said circuit board
at said second angular orientation in order to maintain said
connector and circuit board in position to permit soldering
said solder tails to said contact pads.

10. The fixture of claim 9 further including a bedy
having a connector receiving cavlty (92) for receiving said
connector therein.

11. The fixture of claim 9 or 10 wherein said fixture
further includes guide means (94) positioned at opposite
ends of said connector receiving cavity defining said first
angular orientation.

12. The fixture of claim 11 wherein each said guide
means includes first and second oppositely facing guide
surfaces (40, 42).

13. The fixture of any of claims 9 to 12 wherein the
distance (H) along a line perpendicular to said first
angular orientation between the solder tails of said first
and second rows of terminals is greater than the distance
(G) along a line perpendicular to said first angular
orientation between the plane defined by said first guide
surface (40) and the plane defined by said second guide
surface (42), whereby such configuration prevents the solder
paste applied to said solder pads adjacent said first row of
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(16a) of said faces of the circuit board, each soldeL«%aIT’(34) of said
second row of solder tails has a solder area (34a) for the
contact pads (38) on the other (16b) of said faces a& oard
and the solder areas of said first row of sol der t LOT $ set fron1the
sol der areas of said second row of solder tails in a dlrectlon away from
said straddl e nount face parallel to the2pl-ane of the circuit board when

said circuidgobder dcablsnfrd@ being substantially wiped away as said
circuit board is inserted into said slot in said first
orientation.

14. The fixture of claim 9 wherein said fixture
further includes guide means (40, 42) defining said first
angular orientation.

15. An electrical connector (10) for surface mount
soldering along opposite faces (l6a, 16b) of an edge (14) of
a circuit board (16) in a straddle mount configuration, said
connector being adapted to permit the application of solder
paste (19, 39) to contact pads (18, 38) on opposite faces of
the circuit board prior to positioning the circuit board in
said straddle mount configuration and subsequently
positioning the circuit board in the straddle mount
‘configuration without substantially wiping away the solder
paste from the contact pads, said contact pads being adapted
to receive solder paste thereon, said circuit board having a
pair of parallel, generally planar faces, each face
including a plurality of contact pads positioned thereon in
a row along and generally parallel to said edge;

said connector having a dielectric housing (20)
including a straddle mount face (24) for receiving the edge
of the circuit board thereat;

a plurality of terminals mounted in said housing with
a solder tail (32, 34) of each terminal being positioned
adjacent said straddle mount face for permanent soldering to
a respective one of said contact pads when said circuit
board is positioned at said straddle mount face in a
straddle mount configuration, said solder tails being
positioned in first and second parallel rows to define a
slot therebetween, each row being generally aligned with a
longitudinal axis of said connector, the housing and the
terminals being configured to receive the edge of the
circuit board in said slot without substantially wiping away
solder paste applied to said contact pads prior to insertion
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-27- second angul ar orientation. 17. The electrical connector of claim 15
or 16 further conprising guides (40, 42) on said housing for defining said
first angular orientation. 18. The electrical connéctor-of-any.of clains 15
to 17 further conprising a conductive netal shie

T

of said edge into said slot;

the housing and the solder tails of the terminals are
configured so that the edge of said circuit board can be
inserted at a first angular orientation relative to the
housing with zero contact force between the solder tails and
the contact pads, said housing and terminals are adapted to
permit the circuit board to be rotated to a second angular
orientation relative to the housing wherein said solder
tails contact solder paste applied to their respective
contact pads on the circuit board; and

characterized in that:

resilient, metal latch means (66) mounted on said
housing for securing the circuit board at said second
angular orientation;

whereby solder paste can be applied to the contact
pads of the circuit board prior to insertion thereof into
said slot, said edge of the circuit board can be inserted
into said slot between the first and second rows of solder
tails at said first angular orientation without
substantially wiping away said solder paste from said
contact pads, and said circuit board can be rotated to its
second angular orientation whereat it is secured in order to
permit soldering of said solder tails to their respective
contact pads.

16. The electrical connector of claim 15 each solder
tail (32) of said first row of solder tails has a solder
area (32a) for soldering to. the contact pads (18) on one
(16a) of said faces of the circuit board, each solder tail
(34) of said second row of solder tails has a solder area
"(34a) for soldering to the contact pads (38) on the other
(16b) of said faces of the circuit board, and the solder
areas of said first row of solder tails is offset from the
solder areas of said second row of solder tails in a
direction away from said straddle mount face parallel to the
plane of the circuit board when said circuit board is in its
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surrounding a portion of said housing and said netal |atch neans is
integrally formed with said shield. 19. The electrical connector of any of
cllains 15 to 18 wherein said netal |atch neans is nounfed in a Tecess in

sai d housing. | RSO  O
D DL+ o v e sl

second angular orientation.

17. The electrical connector of claim 15 or 16
further comprising guides (40, 42) on said housing for
defining said first angular orientation.

18. The electrical connector of any of claims 15 to
17 further comprising a conductive metal shield (76)
surrounding a portion of said housing and said metal latgh
means is integrally formed with said shield.

19. The electrical connector of any of claims 15 to
18 wherein said metal latch means is mounted in a recess in
said housing.
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- 28 -

ARITRACT
EDGE MOUNTED CIRCUIT BOARD ELECTRICAL CONNEGTOR

An electrical connector (10) is provided for
surface mounting along an edge (14) of a circuit boarad (1)
in an edge straddlinq confiquration. The circuit board has
a plurality of contact pads (18, 38) spaced along cpposite
facas (18a, 16b) of the board near the edge thereof. The
connactor includes a dielectric housing (20) and a
plurality of tarminals mounted on the housing with solder
tails (32, 34) projecting from the housing generally in two
rows to defina an elcngate board-receiving mouth (36} for
receiving the adga of the circuit board. The contact pads
ars adapted to receive soft soldar paste (19, 39) theraon
Prior te insertion of the board into the mouth between the
two rows of solder tails, The solder tails of the
terminals are configured for recelving the circuit board at
a first angqular orientation wherein minimal contact force
is effacted between ths solder tails and the contact pads
to prevent any substantial wiping away of the solder paste
from the contact pads and a second angular orientation
wherein substantial contact force is effected batween the
sclder tails and the contact pads in a direction generally
normal to tha faces of the circuit board. Thersfore, the
soldar paste remains in an interface area at each contact
pad and its respective solder tail.

FIGURE 1.

This is the replacement sheet

oate: £ 1 NOV 1997



This'is the replacement sheet



s

Y

n
H
\
B
\
X

R
N2
Rx

22

This is he rep\acement ghaét

IR AL
D"‘alezz‘“_ |



26b .
i | 26b
2640 \ e
26 F -4ﬁ 1264
28 /_!
> \28
FIG.4

This is the rep.iacement ghest’
ALY il

Date:



20 12 "
1 3{2 3/20 //36 . 6
4 #-38
4l 0H T ~—26b
P <30 || _E952
227 & —3—— \
\ T Gg 5o FIG.BA
3428
24 .
20 12 54
3
41
@ . :
—_ o e \\l'
S 2°'%° FIG.6B
24 28
s : YB
/ 52V e
~ a 2 1 /

22 4 N\ 3,“ NI
— /- ':F‘54 D
= | === ‘\

4 = 26
“? a laag 0 FIG.eC
24

This is the replacement sheét

pae: 21NV 1937



This is the replacement sheet
pate: 2 1 NOV 1887



KON
(\]

77

/
N
2

40 64
1 e 62
»
|60
_ NE-26a
FIG.8C
This is the replacement sheet
Nate: 2 1 NOV 1997



28




34

FIG.OB

This is the replacement sheet

FIG.OC



This is the replacement sheet

4 1 Nnv 1997

Date:



This is the repiacement'sheet

. 21Ny



