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IITLE OF THE INVENTION
Blade-Like Terminal Having A Passive Latch

DACKGROUND OF THE INVENTION

1. Field of the.Invention.

This invention relates to connector assemblies for
electrically and mechanically connecting one printed
circuit board to another and, in particular, to connector

10 assemblies having blade-like terminals for engaging
cantilever beam terminals for electrically and mechanically
connecting one printed circuit board to anotlher.

2. Description of Related Art.

' ' The telecommunication and personal computer industries
15 are progressing towards smaller portable products. At the
same time, they demand the cost savings offered by surface
mount technology.
Initially, the connector industry developed surface
mount connectors around the 2.54 mm (.1 inch) standard

20 spacing or footprint typical of many still existing pin and
socket and edge card products. A surface mount connector
having a 2.54 mm footprint has terminals adapted to be
soldered to conductive pads spaced 2.54 mm from the center
line of one pad to the center line of an adjacent pad on a

25 circuit assembly. Then 1.27 mm (.05 inch) center line
products emerged and the trend toward miniaturization was
established. In response to the lastest needs of the

telecommunication and personal computer industries, a 1.0
_ mu (.03% inch) connector offering is emerging.

30 One such connector product line having a 1.0 mm (.039"
inch) footprint is referred to as the Conan Product line
yhich includes low profile surface mount receptacles and
headers for interconnecting parallel printed circuit boards
as illustrated in ?igure 1. ~Such Conan connectors are

35 commercially available from Berg Connector Sysfems, Inc.,
with offices in Valley Green, Pennsylvania.

More specifically, Figure 1 shows a Conan header 10 in
a mating position with respect to a Conan receptacle 12.
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el ectrycally and nechanically connecting one printed circuit board to

another and, in particular, to connector assenblies having bl ade“likes v » =
terning/g for engaging cantilever beamtermnals for electrically and
mechanj’cal | y connecting one printed circuit board to another. 2.
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be 5 18 are illustraged solderable to pads 22 on a first printed
circuit board 24. The receptacle 12 comprises an
insulative housing 26 having a plurality of passages and a
plurality of cantilever beam terminals 30, cne of the
cantilever beam terminals 30 extending through each of the
10 receptacle passages. 'Tails 32 of the cantilever beam
terminals 30 are illustrated solderable to pads 34 on a
second printed circuit board 36 which is parallel to the
first printed circuit board 24. Contact portions of the
blade-like terminals 18 engage contact portions of the
15 cantilever beam terminals 30 and, thus, function to
electrically interconnect the first and second printed
boards 24,36. _
In most cases, the typical mode of mating two boards
is by hand, even though the board assembly and soldering
20 operations are highly automated. The connectors often also
function as the mechanical feature that locks the two
boards together and maintains the spacing between the two
boards. When used to lock two boards tcgether, the
pressure and friction force of the contact portions of the
25 Dblade-like terminals against the contact portions of the
cantilever beam terminals is what mechanically holds the
first printed circuit board to the second printed circuit
board in the mating position illustrated in Figure 1.
However, this friction or withdrawal force is often
30 insufficient to ggld the boards together. Further, many
blade~like terminals, including the ones illustrated in
Figure 1, have insertion ramps or inclined inserxtion ends
38 which are designed to faciliate insertion of the header
10 into the receptacle 12, but which also cause the
35 receptacle 12 to be pushed away or ejected from the header
10 once the contact portions of the cantilever beam
terminals 30 have been pulled acrcss a flat region of the
blade-like terminals 18 and reach the insertion ramps 38 of
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soldered to conductive pads spaced 2.54 mmfromthe center |ine of one pad
to thé center line of an adjacent pad on a circuit assenbl Then nm

(.05 mcf/? center line products ermerged and the tre !Ql§74

m niaturization was established. In responsé to the Iastest need

tel eco ni cation and personal conputersindustries, a 1.0 mm (. 039 inch)
connector offering is energing. One such connector product |ine having
a 1. ¢/ nm (. 03dej héadefldkepErmminaly dBer r Bl has adsehbeematimeddgbat| i ne

whi ¢h i ncl Ud@:&ehot\h@réﬁdtb&tsﬂéfﬁfcﬂx_smé!néhéb eShilidekes seuhtz fmd%hsﬁgr N
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Systens, | ncFigurehtlofonteeshenrangd of @@bﬁmed:‘sn#gyﬂﬁatma’- bladamre
speci ficabl y1likkgtémmihalBops, ackéd mvrcBegéitdink) tbNeject the header 10
from the receptacle 12 is greater when the header 10 is
being rotated, such as, in the direction of arrow A in
Figure 2, than when the header 10 is withdrawn along a
straight line, such as, in the direction of arrow B in
10 Figure 3. Although less force is required to uncouple the
connectors illustrated in Figure 2, a small accidentél
movement of the boards 24,36 may cause uncoupling of the
. connectors 10,12 and the boards 24,36 in either the
situation illustrated in Figure 2 or the situation
15 illustated in Figure 3.

Active latching of the two connectors together isn't a
practical solution to this problem because there isn't room
to disengage latches. Other board mounted components in
close proximity frequently pose problems to using active

20 latches. .

Thus, there is a need to increase the unmating force
without significantly increasing the insertion force of
conventional blade~like terminals with respect to
cantilever beam terminals in connector assemblies to

25 increase resistance to accidental unmating.

: SUMMARY OF THE INVENTION -
The invention relates to a blade-like terminal for
mating with a cantilever beam terminal and for mechanical
30 and electrical connection to a circuit assembly,
comprising: ¢ | ”
an insertion end portion having wings for placement in
a linear slot in a connector housing; i
a strip-like contact portion having a substantially
35 flat surface for wiping and contacting the cantilever beam
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a mating position with respect to a Conan receptacle 12.

REPLACEMENT SHEET

havi ng

The header 10 conprises an insulative hou5|ng M

A

plurality of passages and a plurality of blade-like termnals 18,

one of /fthe term nals 18 extending through each of the passages.
4
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35

ade-like term nal s

a first transistion portion connecting the insertion
end portion and the strip-like contact portion, the first

- transistion portion comprising a retentive bump;
a solderable tail portion for mechanical and

electrical connection to the circuit assembly; and

Tails 20

a second transistion portion connecting the strip-like
contact portion and the solderable tail_pottion, the second
transistion portion comprising retentive means for securing
the blade terminal in the connector housing.

The invention is further directed to a first connector

for interconnecting a second connector with a plurality of

cantilever beam terminals and a circuit assembly,

comprising:

an insulative connector housing having a base and a

first wall generally perpendicular to the base, the first
wall with a plurality of parallel slots;

a plurality of blade terminals, each one of the blade

terminals comprising:

an insertion end portion having wings for

placement in one of the parallel slots;

a strip-like contact portion having a
substantially flat surface for wiping and contacting one of

the cantilever beam terminals;

a first transistion portion connecting the

insertion end portion and the strip-like contact portion,
the first transistion portion comprising passive means for
-increasing the unmating force, more than the insertion

force, of the first connector with respect to the second

connector;

a solderable tail portion for mechanical and

electrical conneé%ion to the circuit assembly; and
& second transistion portion connecting the
strip-like contact portion and the solderable tail portion,

the second transistion portion comprising retentive means

for securing the blade terminal in the connector base.
The invention is further directed to a connector
assembly for interconnecting a first circuit assembly and a

second circuit assembly, comprising:
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18 are:illustrated solderable to pads 22 on a first printed circuit board
24. The rgceptacle 12 conprises an insul ative housing 26 having a plurality
of passages and a plurality of cantilever beamterm nals 30, one of the
cantil efer beamterm nals 30 extendi ng through each of ‘the receptacle
passagkes. Tails 32 of the cantilever Beam terminals 30 are illustrated
sol dgr abl e t o pads £3zsvreqnrestondfor imechdnical Lland elactdr86alhi ch is

parallel todpaebtish d¥ itHee@1EkE CllideulahdsdfbiSONt act portions of the

bl ade-1i ke termnals 18 engage contact rt1ons “of the cantil ever beam
termnals 30 and2 Fﬁﬁ%‘?df‘?ﬁ”&%ﬁ’ﬁﬁrt{f’%l“@%ﬁcﬁ?!}/ Ghe SlE8hneRAn_GFOf i rst and

second pri ntect lfoarmecliahid@dl and electrdsalcawmmctiibe typiloeilsesaaa of mating
two boargs ig Ryibapssen®iy) tREUMLIAR BARLE GS WRHRLY sy, SO! dering
an insulative connector housing having a base
and a first wall generally perpendicular to the base, the
first wall with a plurality of parallel slots:
a plurality of cantilever beam terminals, each

10 one of the cantilever beam terminals comprising:

' a first beam having a first substantially
straight portion and a second substantially straight
portion, the first substantially straight portion joined to
the second substantially straight portion by a bent first

15 contact portion;

a second beam having alignment wings for
centering the second beam within one of the parallel slots
and retentive means for securing the cantilever beam
terminal in the connector housing;

20 - a bent tr&nsistion portion joining the
second substantially straight portion of the first beam
with the second beam such that the contact bent portion
points away from the second beam; and

& solderable tail pértion connected to the

25 second beam, the solderable tail portion for mechanical and
electrical connection to the second circuit assembly;

the first connector comprising:

' an insulative connector housing hﬁving a base
and a first wall generally perpendicular to the base, the

30 first wall with a plurality of parallel dove tailed shaped
slots; *

2 Plurality of blade terminals; each one of the
‘blade terminals comprising:
an insertion end portion having restraining
35 wings for confined movement within one of the parallel dove
tailed shaped slots;
a sf:ipflike first contact portion having a

substantially flat surface for wiping and contacting one of
— -
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operations are highly automated. The connectors often also function as the
mechani cal feature that | ocks the two boards toget hew’ami*n¥ ™R & W 4h©O € B
spacin?/ﬁetmeen the two boards. Wien used to | ock two boards together, the
pressyfe and friction force of the confact portions of the blade-Ilike
termmMal s against the contact portions of the cantilever beamtermnals is

what/ mechanigadenth @i dst t dshfactShoPEidHLGCbheUbE hiidiidAntaléder second
printed circuit board in t€ﬁ¥ﬁpt|§g?305|tlon illustrated in Figure 1
However, tHPeaR SEFMLBALR 0%, iSHeSEFeRd fCESFeT tft en i nsufficient to hol d

t he boards together. Furthefirsmrtrabsiiseidn porttdon aahsectiing g8eng t he ones

| [ Tustrat ed;} gy r‘én%’pé‘?é.’i%ni BA8' {hd F1REPEoREad ) GJrhedn], NERE i ON ends 38
whi ch are designed to aflllate I nsertiaon,of the Peader 10f|nto t he
recept adl e AEESY FraRRASFICH RPTELRUCoIRFising passive means for

increasing the unmating force, more than the insertion
force, of the first connector with respect to a second
connector;

a solderable tail portion for mechanical

10 and electrical connection to the circuit assembly; and

a second transistion portion connecting the
first contact portion and the solderable tail portion, the
second transistion portion comprising' retentive means for
securing the blade terminal in the connector base.

15 .

BRIEE DESCRIPTION OF THE DRAWINGS
The invention can be more fully understood from the
following detailed description thereof in connegtion with
accompanying drawings described as follows.

20 Figure 1 is a cross sectional view of a prior art low
profile connector assembly showing a first connector in a
mated position with respect to a second connector and
electrically interconnecting a first circuit assembly and a
second circuit assembly.

25 Figure 2 is a cross sectional view of the connector
assembly of Figure 1 with the first connector rotated and
‘thus partly withdrawn from the mated position.

Figuze 3 is a cross sectional view of the connector
assembly of Figure 1 with the first connector withdrawn in
_ 30 a linear direction from the mated position. _
Figure 4 is';.vien of a connector assembly comprising
a first connector having blade-like terminals spaced from a
mating second connector having cantilever beam terminals in
accordance with the present ‘inventien. .

35 Figure 5 is a cross sectional view of the connector
assembly of Figure 4 showing the first connector in a
mating position with respect to the second connector and
electrically interconnecting a first circuit assembly and a
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receptacle 12 to be pushed away or ejected fron1the header 10 once the
contact portions pf t he cantil ever beam ter m nal s m gqplll mje|874
across & flat region of the blade-like termnals 1 Ba i ®n
ranps 38 of 3 _
7
second circuit assembly in accordance with the present
invention.
Figure 6 is a perspectiéé view of the first connector
with a portion broken away to show details of the blade-~
S5 like terminals in accordance with the present invention.
Figure 7 is an enlarged view of one of the cantilever
beam terminals in position to mate with one of the blade-
like terminals in accordance with the present invention.
Figure 8a is a cross sectional view of the connector
10 assembly of Figure 4 with the first connector rotated and
partly withdrawn from the mated position.
Figure 8b is an ealarged view of part of Figure 8a.
. Figure 9a is a cross sectional view of the connector
éssembly of Figure 4 with the first connector partly
15 linearly withdrawn from the mated position.
. Figure 9b is an enlargeqlview of part of Figure 9a.

DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

Throughout the following detailed description, similar

20 reference Characters refer to similar elements in all
figures of the drawings.

Referring to Figure 4, there is illustrated a
connector assembly 100 comprising a first connector or
header 110 spaced or exploded from a mating second

25 connector or receptacle 112 in accordance with the present
invention.

The header 110 comprises an insulative housing 114
having a plurality of passages through a base 116 of the
housing 114 and a plurality of blade-like terminals 118,

30 one of the terminals 118 extending through each of the
passages. There ‘can be two or more rows of the blade-like -
terminals .118. The terminals 118 in one row can be
staggered with respect terminals 118 in the other row- or
adjacent rows. The housing ‘114 further comprises at least

35 one wall 146 generally pefpendicular to the base 116. The
wall 146 has a plurality of linear parallel mortises,
grooves or slgts 144. One of the terminals 118 is
partially received in each of the slots 144. Preferably,
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the: bl ade-like terminals 18. It has also been noticed that when,they g

.contact portions of the cantilever beamternnals 30 are w thdrawn from
“the matgd position (illustrated in Figure 1) onto the ranps or inclined
ends 38 of the blade- like terninals 88, the force tending to eject the

heade/ 10 'é%@rglu&s 18§ P UuSelfal Sodl HRERR, WAl (1063C24R 02D di> el g
d, such as, 1 n the

ed, , irection of arrow A i gur e % n when the
er 10 |t \;aats SOR SAem@nd Prefery ItP'ﬂe°P%‘ER:jI'F°a§a°Fﬁ ¢he B rection of
ow B in wdipw4s.3. Although less force is required to uncouple the

connect or s 11 USHPLELeb 00 HUNS Sonde Y ao?SRLIEN R nERUERENEZ T L

boards 24, 36 nay cause uncou connectors e boar ds
24,36 irP ei Baeing BePLUFALARY Glf PF?%M?’atté’&°PﬁhF?' gease 176r of Hehssi t uat i on

illustated houdir@n@é3and a plurality of cantilever beam terminals
130, one of thé cantilever beam terminals 130 extending
through each of the receptacle passages. There can be two
or more rows of the cantilever beam terminals 130 such that

10 the terminals 130 mate with the terminals 118. The
terminals 130 in one row can be staggered with respect
terminals 130 in the other row or adjacent rows. The
housing 126 further comprises at least one wall 172, and
preferably two walls 172 generally perpendicular to the

“ 15" pase 170. At least one (and preferably both) of the walls
172 has a plurality of linear parallel mortises, grooves or
slots 174. One of the terminals 130 is partially received
in each of the slots 174. Preferably, the slops 174 are
dove-tailed shaped.

20 Figure 5 shows a cross sectional view of the first
connector or header 110 in a mating or mated position with
respect to the second connector or receptacle 112, Tails
120 of the blade-like terminals 118 are illustrated
solderable to pads 122 on a first printed circuit board or

25 circuit assembly 124. Tails 132 of the cantilever beam
terminals 130 are illustrated solderable to pads 134 on a
second printed circuit board or circuit assembly 136 which
is parallel to the first printed circuit board 124.

When the first connector 110 is mated with the second

30 connector 112 as illustrated in Figure 5, an angle A

" between the first substantially straight portion 178 of the -
first beam 176 of one of the cantilever beam terminals 130
and the strip-like contact portion 148 of a mating one of
the blade terminals 118 is greater than an angle B between

35 the second substantially straight portion 180 of the first
beam 176 of the one cantilever beam terminal 130 and the
strip~like contact portion 148 of the mating blade terminal
130. This causes the withdrawal force of header 110 from
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Active; |l atching of the two connectors together isn't a practical solution
to this problem because there isn't roomto di sengdage | atches.” G her board
nount ed chnponents in close proximty frequently pose problens to using
active | it ches. Thus, there is a need to increase the unmating force
W t hout #significantly increasing the i Asertion force of conventional

bl ade- Ifi ke twtariceceptacld 112sSpeche iqreattekri tikamwrtime dmseeion ntdce wfconnect or
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fnal forguestesgthsR (AngleaRt A8 ASh AT IEIFR MIingrease? Thichani cal
unmating force without significantly increasing the

5 insertion force.
Referring to Figures 6 and 7, the blade-like terminals

118 each comprise an insertion end portion 140 preferably
having alignment and restraining wings 142 :or centered
placement in, and confined movement generally along, one of

10 the plurality of linear parallel slots 144 in the wall 146
of the header housing 114. Alternatively, the insertion
end portion 140 can be fixed in a slot in the wall 146, the
slot having a generally square or rectangular cross
section. For instance, the insertion end portion 140 can

15 have a barb that presses into a surface within the slot or
wall 146. Each blade-like terminal 118 further includes a
strip-like contact portion 148 having a substantially flat
surface for wiping and contacting one of the cantilever
beam terminals 130. A first transistion portion 149

20 connects the insertion end portion 140 and the strip-like
contact portion 148. Preferably, the first transistion
portion 149 includes a retentive bump 150. This retentive
bump 150 is a passive latch which increases the withdrawal
force of the receptacle 112 from its mated position with

25 the header 110 without significantly increasing the
insertion force required to insert the header 110 into the
receptacle 112Z. Each blade-like terminal 118 further
compfises a solderable tail portion 152 for mechanical and
electrical connection to the first circuit assembly 124. A

30 second transigtion portion 154 connects the strip-like
contact portion I48 and the solderable tail portion 152.

" The second transistion portion 154 includes retentive means
156 for securing the blade-like terminal 118, such as in
the base 116, of the header housing 114. The second

35 transistion portion 154 further comprises a knee or elbow
portion 155 causing the strip-like contact pertion 148 to
be substantially perpendicular to the solderable tail
portion 152.
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and electrical connection to a circuit assenbly, conprising: an

insertion epd portion having wings for placenent in &auimnes <l /i JaL O
a strip-like contact portion having a substanti al

connect or

ousi ng;

flat surfgce for w ping and contacting E@e cantil ever beamterm nal;

10

15

20

25

30

35

Referring to Figure 7, each cne of the cantilever beam
terminals 130 comprises a first cantilever beam 176 having
a first substantially straight portion 178 and a second
substantially straight portion 180. The first
substantially straight portion 178 is joined to the second
substantially straight portion 180 by a bent first contact
portion 182. Each one of the cantilever beam terminals 130
further comprises a second base beam 184 having alignment
wings 186 for centering and restraining the second beam 184
within one ¢of the linear parallel slots 174, The second
base beam 184 further comprises retentive means 186 for
securing the cantilever beam terminal, 130 in the base 170
of the connector housing 126. A bent transistion portion
188 joins the second substantially straight portion 180 of
the first cantilever beam 176 with the second base beam 184
such that the contact bent portion 182 points away from the
second beam 184. The tail 132 of the terminal 130
comprises a solderable tail portion 132 which is connected
to the second beam 184 through a transistion poition 190
which causes the solderable tail portion 132 to be
substantially perpendicular to the seond cantilever beam
184. The solderable tail portion 132 is for mechanical and
electrical connection to the second circuit assembly 136.
For a more detailed description of the receptacle 112 and
its cantilever beam terminals 130, see U.S. Patent
Application Serial No. 07/730,985 filed July 16, 1991,

Figure 8a illustrates the connector assembly of
Figures 4 and 5 with the first connector 110 rotated in the
direction of arrow A with respect to its mated position
with the second connector 112. Thus, the first connector
110 is partly withdrawn from its mated position with the
second connector 112, It is clear from Figure 8a that the
operatioh of the passive latch 1S5S0 is to increase the

unmating force of the first connector 110 with blade-like

terminals 118 with respect to the second connector 112 with
cantilever beam terminals 130 which increases resistance to
accidental unmating.
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4 ~ afirst transistion portion connectlng t he |nsert|on en__g:O o&*;g gpﬁl
the strip-1jike contact portion, the first transistiof portlon Rp HE?

retentive dunp; a solderable tail portion for nechanical and
el ectric connection to the circuit assenbly; and a second
transi s¥ion portion connecting the strip-like contact portion and the

ble tail pdiguxm sk e amoenigrgednsiev i gastt pEnFiaune &4 ng

reteptive ”E%swi;f;g- aﬁc%geg éif&ﬁ aﬂs réamict' m&beaca{mator housi ng.
The {nvention 1s fTur {1 ect rst conn tor é§qﬁ Erconnectlng
a second confu¥EERFe it 32 Bi"ﬁ?a‘}lﬁ feﬁF"E%‘fﬁ H“E\Pell e2R ZFB"and a

circuit asseithkg, contgnt portjion 148. The curved surface 151 is part
5 of the first transistion portion 149 and conforms to the
shape of the bént portion 182 contacting the curved surface
151. Arrow F; represents the effective force applied by
the first transistion portion 149 on the bent contact
portion 182 of the terminal 130 in Figqure 8b. The
10 effective force, F, is defined as the sum of 2ll the forces
applied by the first transistion portion 149 on the bent
contact portion 182 of the terminal 130. At the point of
rotation of the first connector 110 with respect to the
other connector 112 illustrated in Figure 8b, the direction
15 of the effective force F; is substantially towards, and
substantially parallel to the longitudinai axis 181 of, the
second substantially straight portion 180 of the terminal
130. This effectively places the second substantially
straight portion 180 in compression along its longitudinal
20 axis 181.. Under these circumstances, the second portion
180 functions as a simple column under compression, rather
than as a cantilever beam. This effectively locks the
connectors 110 and 112 together virtually preventing
separation. When the first connector 110 is rotated more
'25 in the same direction (as arrow A in Figure 8a) with
respect to its mated position with the second connector
112, an end 177 of the first substantially straight portion
178 will be forced into contact with the second base beam
184 of the terminal 130. When this occurs, the first beam
30 176 no longer functions as a column or a cantilever bean,
but then functions as a simple beam supported at both ends.
Figure 9a illustrates the connector assembly of '
Figures 4 and S with the first connector 110 slightly
linearly withdrawn in the direction of arrow B with respect
- 35 to its mated position with the second connector 112. It is
clear that in the case illustrated in Figure 9a, the
operation of the passive latch 150 also increases the
unmating force of the first connector 110 with blade-like

- —
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an i nsul ati ve connector housing having a base and a first wall generally

perpendi cyl ar to the base, the first wall with a plUGlfHL (34‘3!&&371374
s

slots; . a plurality of blade term nals, each one of the bla

conpri si ng: an insertion_enquortion havi ng wi ngs for pl acenent
in one of the parallel slots; a strip-like contactéuwtion havi ng
a subst ant i ferpipads Lif Mis8 resPeftHitey tAR SN COPAESERR L% ish

cantil ever heafileve:r téan terminals 130 Wwhish incweaisesi pesisudncanteonnecti ng

the inserti(Qééiﬁgnggitdﬂﬂﬁéigﬁ.thﬁbﬁ%é@:?’kkgefééyu:@%éu??&&iéghﬁﬁﬁl?efirst
transistion “portron ConprisiAg passive neans 10r i NCreasi ng the unmating
force, nore thfafgopRecterf AlloAnd okl inothepannersd1dustEasq 4 t h respect

to the sgcordgure 8a is much more than the force required to unmate
the. connectors ‘110 and 112 in the manner illustrated in
Figure 9%a.
Figure 9b is an enlarged view of part of Figure %a
showing the bent portion 182 in contact with the curved
10 surface 151. As in Figure 8b, the curved surface 151
conforms to the shape of the bent portion 182 contacting
the curved surface 151. Arrow F2 represents the effective
force applied by the blade-like terminal 118 or, moze
specifically, the first transistion portion 149 on the bent
15 contact portion 182 of the terminal 130 in Figure Sb. As
before, the effective force, F, is_defined as the sum of
all the forces applied by the first transistion portion 149
on the bent contact portion 182 of the terminal 130. With
the first connector 110 linearly withdrawn with':equct to
20 the: other connector 112 as illustrated in Figure 9b, the
effective force Fi is directed at an acute angle C (i.e.,
an angle of less than 90 degrees) with respect to the
longitudinal axis 181 of the second substantially straight
portion 180 of the terminal 130. Thus, the first beam 176
25 including the second substantially straiglht portion 180
continues to function as a cantilever beam, rather than a
column being compressed substantially along its
longitudinal axis 181. Further, F1 is greater than Fa.
Those skilled in the art, having the benefit of the
30 teachings of the present invention as hereinabove set
forth, can effect numerous modifications thereto. These -
modifications are to be construed as being encompassed
within the scope of the present invention as set forth in
the appended claims.
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connector a solderable tail portion for nechanical and

electric connection to the circuit assenbly; and a Se as?l
tranmst?on portion connecting the strip-Iike. contam ﬁ(941l 874
sol derable tail portion, the second trangistion portion conprising
retentive means for securing the bl ade t&fm nal in the connector base.

The invention is further directed to ctor assenbly for
i nterconnecting a first circuit assenb a second circuit assenbly,
conpri si ng:

¥hat is claimed is:

1. A connector assembly having a first connector,

a second connector with a plurality of cantilever beanm

5 terminals and a circuit assembly, the first connector

interconnecting the second connector and the circuit assembly,
the first connector comprising:

an insulative connector housing having a base and a

first wall generally perpendicular to the base, the first wall

10 with a plurality of parallel slots;

a plurality of blade terminals, each one of the blade
terminals comprising:
an insertion end portion having wings for
placement in one of the parallel slots;

15 a strip-like contact portion having a
substantially flat surface tor'wiping and contacting one of the
cantilever beam terminals;

- a first transition portion connecting the
insertion end portion and the strip-like contéct.portion, the

20 first transition portion comprising a retentive bump;

a solderable tail portion for mechanical and
electrical connection to the circuit assembly; and

a second transition portion connecting the strip-
like contact portion and the solderable tail portion, the

25 second transition portion comprising retentive means for
securing the blade terminal in the connector base.

2. A'connector assembly, comprising: -
a first and second circuit assembly;
a first connector for mechanical and electrical
30 connection to the first circuit assembly;
a second connector for mating with the first connector
and for mechanical and electrical connection to the second
circuit assembly, the second connector comprising:
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a fi rst connect.or- for nechani cal and el ectrical connection to the first

circuit ?ssenb-| Yo a second connector for matiatng yJd van rgé 8 74

connectoy and for nechanical and electrical connection to the Secoh
circuit /assenbly, the second connector co r|S|ng an ‘i nsul ative

connectpor housi ng having a base and ati¥ t waII gener al | yI per pendi cuI ar
sl,ots;

;Opf B(raalbfitss 01'E hganI : Irza\[/e\rlvaalﬁleéﬂﬂ‘g?ﬁ}ﬁéré&k sg'F’lq év(’:gﬁtélm aﬁ‘éam
term/mal s canmfiirstngvall generally perpendicular to the base, the first
wall with a plurality of pa}allel slots; |

a plurality of cantilever beam terminals, each
5 one of the cantilever beam terminals comprising:

a first beam having a first substantially
straight portion and a second substantially straight portion,
the first substantially straight portion joined to the second
substantially straight portion by a bent first contact portion;

10 a second beam within one of the parallel
slots and retentive means for securing the cantilever beam
terminal in the connector housing;

a bent transition portion joining the second
substantially straight portion of the first beam with the

15 second beam such that the contact bent portion points away from
the second beam; and

a solderable tail portion connected to the
second beam, the solderable tail portion for mechanical and
electrical connection to the second circuit assembly;

20 the first connector comprising:
an insulative connector housing having a base and
a first wall generally perpendicular to the base, the first
wall with a plurality of parallel slots;
a plurality of blade terminals, each one of the
25 blade termznals comprising:

an insertion end portion having restraining
wings for confined movement within one of the parallel dove
tailed shaped slots;

a strip-like contact portion havirg a

30 substantially flat surface for wiping and contacting one of the
bent first contact portions of one of the cantilever beam
terminals of the second connector;

- a first transition portion connecting the
insertion end portion and the strip-like contact portion, the

35 first transition portion comprising a retentive bump;

a solderable tail portion for mechanical and
electrical connection to the circuit assembly; and .
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a first beamhaving-a -first substantially straight portion and a second o
substanti algey straight portion, the first substanCivaldysstvarylit Pohtb® =
joined to “the second substantially straight portion by a bent first
contact portion; a second am having alignment wi ngs for
centering the second beamw thin one of thé parallel slots and retentive

ans for securing the cantilevgr t ] 3 | n | g
gebent transisti og ortion joi n?nsggﬁghsgéghgig&ggt gﬁ#g?ﬁysg?%f’gﬁﬁa the
portion of tﬂ'@rip'r%gkﬁmﬁ% ioncand theselderable taidl portien.hshe

portion poi nggcaN@Y tr£isitforegttiipNectiftising retentive 2mednder #bke
tail portion connfct e'c:ihto ih& second beam f(he solderable tail portion for
mechani cal uring e blade terminal in e connector hase.

5 ' 3. The connector assembly of claim 2, wherein when
the first connector is mated with the second connector, an
angle between the first substantially straight portion of the
first beam of one of the cantilever beam terminals and the
strip-like contact portion of a mating one of the blade

10 terminals is greater than an angle between the second
substantially straight portion of the first beam of the one
cantilever beam terminal and the strip-liké contact portion of
the mating blade terminal.

4. The connector assembly of claim 2, wherein when

15 the first connector and the second connector are rotated from
a mated position, an effective force F, applied by  the first
transition portion of one of the blade-like terminals on the
bent first contact portion of a mating one of the cantilever
terminals is directed substantially towards, and substantially

20 parallel to a longitudinal axis of, the second substantially
straight portion of the mating one of the cantilever terminals.

5. The connector assembly of claim 4, wherein when
the first connector and the second connector are linearly
withdrawn from a mated position, an effective force F, applied

25 by the first transition portion of one of the blade-like
terminals on the bent first contact portion of a mating éne of
" the cantilever terminals is directed at an acute angle with
respect to the -longitudinal axis of the second substantially
straight portion of the mating one of the cantilever terminals

30 and F, is greater than F,.

6. An electrical connector assembly, comprising:
a first connector for mechanical and electrical
connection to a first circuit ‘assembly;
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electrlcal connection to the second circuit assenbly; the first

connect or conpri sing: an insul ative conn ? n

base and a first wall generally perpendicular to the ase ﬁr% rg{ vvaﬁ 7 %
with a plurality of parallel dove tailed sphaped slots;

plurality of blade term nals, each one of “the bl ade terminals corrprl Si ng:

an insertion end portj ‘%a*fo%“i’g&ég' alb"l q,#{ﬁ‘jl% eﬁgff{lfgltf%f@éﬁor

wi thin one of the aral ve tall
strip-like fandt f@b‘nt%‘ﬁhwﬂc’?bn angi ﬁéeﬁtl?&ﬁéi-arﬁ?‘w“}/t#%t %r?ac%e‘?"md

Wi ping and ¥t EsHMdb13f, the second connector comprising:
an insulative female connector housing;

5 a plurality of cantilever beam terminals disposed in
said female connector housing, each one of the cantilever beanm
terminals comprising:

a first beam having a first substantially
straight portion and a second substantially straight portion,

10 the first substantially straight portion joined to the second
substantially straight portion by a bent first contact portion;

a second bean;

a bent transition portion joining the second
substantially straight portion of the first beam with the

15 second beam such that the first contaét portion poi’nts awvay
from the second beam; and

a solderable tail portion connected to the second
beam, the solderable tail portion for mechanical and electrical
connection to the second circuit assembly;

20 the first connector comprising:

an insulative male connector housing;

a plurality of blade terminals disposed in said
male connector housing, each one of the blade terminals
comprising: |

25 a strip-like contact portion having a
substantially flat surface for wiping and contacting one of the
first contact portions of one of the cantilever beam terminals
of the second connector;

a first transition portion connecting the

30 insert:idr; end portion and the strip-like contact portion, the

_ first transition portion comprising a retentive bump and a
curved surface disposed between the retentive bump and the

strip-like contact portion;
a solderable tail portion for mechanical and

35 electrical connection to the circuit assembly; and

a second transition portion connecting the

strip-~like contact portion and the solderable tail portion.

————
———
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6.-the'bént first contact portions of one of the cantilever beamterm nals

~of the segond connector; : a first t r@‘ﬂ&g{ og)gr/i@n;lnes 7 4

connecting the insertion end portion and the first contac i"on,
first transistion portion conprising passive neans for increasing the
unmating force, nore than the insertionmr 17 =
_ 7. The electrical connector assembly of claim 6,
wherein the curved surface conforms to the shape of the first
contact portion.

8. The electrical connector assembly of claim 7,
5 wherein the first contact portion contacts the curved surface
during unmating of the first and second connectors.

9. The electrical connector assembly of claim 7, the
second substantially straight portion having a longitudinal
axis,

10 wherein the first contact portion contacts the curved surface
- such that an effective force applied by the first transition
portion on the first contact portion is directed substantially
toward the second substantially straight portion and
substantially parallel to the longitudinal axis during unmating

15 of the first and second connectors

io. The electrical connector assembly of claim 6,
wherein the retentive bump is displaced from and does not
contact the first contact portion when said first and second
connectors are fully mated.

20 11. An electrical connector assembly, comprising:
a first connector; |
~a second connector for mating with the first
connector, the second connector comprising:
an insulative female connector housing;

25 a plurality of cantilever beam terminals disposed in
said female connector housing, at least one of the cantilever
beam terminals comprising: o

a beam having a first portion and a curved
contact portion joined to the first portion;

30 the first connector comprising:

an insulative male connector housing;

e

LR L
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force :of the first connector mnth respect to a second connector;

a“sol derabl,e tail portion for mechanical and el ectrical connectlon mowhe =
circuit assenbly and a second transistion portion
connecting the first contact portlon andighe sol derable tail portion, the
second transistion portion conprising retentive neans for securing the

bl ade terminal in the conseslerabi®ge of blade termina BR dHsddesdd &SN

THE DRAW NGS The jnvention can fully understqood fromthe
ol 1 owi ng a4 | SAPEEERY PR Inie: at; 190ak AR PBnChe, kisdeokRrminass
dr awi ngs desowpriesiireg: f ol | ows. Figure 1 is a cross sectional view of a
prior art |ow a distal end portion;
5 , A strip-like contact portion having a

substantially flat surface for wiping and contacting the
contact portion of the at least one cantilever beam terminal of
the second connector; and
a first transition portion connecting the
10 insertion end portion and the strip-like contact portion, the
first transition portion comprising a curved retentive surface
disposed between the distal end portion and the strip-like
contact portion, the retentive surface being spaced from the
curved contact portion when the first connector is fully mated
15 to the second connector.

12. The electrical connector assembly of claim 11,
wherein a portion of the retentive surface conforms to the
shape of the curved contact portion.

13. The electrical connector assembly of claim 12,

20 wherein the portion of the retentive surface contacts the

curved contact portion during unmating of the first and second
connectors.
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profil e connector assenbly showing a first connector in a mated position
Wth respect to a second connector and electrically interconnectiengwa=fi«+s¢ —
circuit assenbly and a second circuit assenbly:.. Figure 2 is a cross
sectional view of the connector assenblyjgaf Figure 1 with the first
connector rotated and thus partly withdrawn fromthe nmated position.
Figure 3 is a cross sectional view of the connector assenbly of Figure 1
with the first connector withdrawn in a linear direction fromthe mated
posi ti on. Figure 4 is a view of a connector assenbly conprising a
first cdbnnector having blade-like terni'nals spaced froma mating second
connector having cantilever beamternminals in accordance with the present

i nventi on. Figure 5is SS._S [ ' of the connector

Blade-Like Terminal Having A Passive Latch

10 .
ABSTRACT OF THE DISCLOSURE
This invention relates to connector assemblies for

electrically and mechanically connecting cne printed
circuit board to another and, in particular to connector

15 asseﬁblies having blade-like terminals engaging cantilever
beam terminals for electrically and mechanically connecting
one printed circuit board to another. The present
invention uses a passive latch to increase the withdrawal
force without significantly increasing the inserxtion force

20 of the terminals in connectors in the connector assemblies.

-
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I nvent ion. Figure 6 is a perspective view of the first connector with
a“portion broken away to show details of the blade- pigler IR YL '; 4
accordance with the present invention. Figure 7 is an enlar g’éd Vi ew o

one of the cantilever beamtermnals in position to mate with one of the

bl ade- like terninal's in accordance withAAd $resent invention. Fi gure
8a is a cross sectional view of the connector assenbly of Figure 4 with the

first connector rotated and partly vvitEdI gomthe mat ed position.
Figure 8b is an enl arged view of part fof %Su 8a. Figure 9a is a

cross sectional view of the connect (ﬁmlm Figure 4 with the first
connector partly linearly wt hdravvr( ] e cD posi tion. Fi gure 9b
is an enlarged view of part of Figure 9a.
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DESCRIPTICN OF THE PREFERRED ENMBODI MENT( S) Thr oughout the follow ng
detail ed dgscription, simlar reference characters refer to sinmilar LT e -
el ements i/n-all figures of the draw ngs. Referring to Figure 4, there

is illustrated a connector assenbly 100 ising a first connector or

header 110 spaced or exploded froma nazizgpiecond connector or receptacle.
112 in accordance with the present invention. The header 110 conpri ses

an insul ative housing 114 having a pIF%]gGLy f passages through a base 116

of the housing 114 and a plurality of INke terminals 118, one of the

I nal di h h : h b
o TS LB S O, LN CYPRTORE AR e cen be e o
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ternihals 118. The termnals 118 in one row can be staggered with respect-
termnals 118 in the other row or adjacent rows. W‘?%i 4dlp un prg =
conprises at |least one wall 146 generally perpendi culaf to the base 116.

The wal |l 146 has a plurality of Iinearﬂpﬂ § lel nortises, grooves or sliat s
144. One of the termnals 118 is partidll ecei ved in each. of the: sl ots

144. Preferably, g s
\ g
- =
< -
D
|
L o
~.
Q
2]
e\ 7 /
]
TTee——— .
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the slots 144 are dove-tailed shaped. The slots 144 are on at Least one
face and preferably two opposite faces of the wall 146. The
receptacle 112 conprises an insulative housing 1%@9&4?:@1’[8? :
passages through a base 170 of the housing |26 a “r¥li 4
cantil ever beamtermnals 130, one of L52;e4!)janti | ever beamterm nals 130

ext endi ng t hrough each of the recepta ssages. There can be two or nore
rows of the cantilever beamterm nals 130 such that the term nals 130 mate
with the termnals 118. The termnals 130 in one row can be staggered with

respect terminals 130 in the other F&%G ﬁgacent rows. The housing 126
further conprises at least one wal |l I1RN and):

136
/

134 134
130
132 [ \\\ 132
170 '
4 N
| 112
172
126 126
B
\
110
. s
114 i i1
120 | 120
122~ A 122
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prefierably two walls 172 generally perpendicular to the base 170. At | east
one (and preferably both) of the walls 172 has a pRufAUN Yo { 91 8 7 4
parall el nortises, grooves or slots 174. One of the termnals 13

partially received in each of the slokz/grﬁ Preferably, the slots 174 are
dove-tail ed shaped. Figure 5 sho ross sectional view of the first
connector or header 110 in a mating or mated position with respect to the
second connector or receptacle 112. Tails 120 of the blade-like term nals
118 are illustrated sol derable.to pads 122 on a first printed circuit board
or circuit assenbly 124. Tails 132 of 'the cantilever beamtermnals 130 are
illustrated sol derable to pads 134 on a second printed circuit board or
circuit assenbly 136 which is parallel to the first printed circuit board
124,

—

114

—_.’4______'._.—-———-——.—"—
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Wheri the first connector 110 is mated. wth the second connector 112 eg
i.-flustrated in Figure 5, an angle A between the fiWdy b Kif 3 L
straight portion 178 of the- first beam 176 of one of the cantil ever beam
termnals 130 and the strip-1like conz?il ortion 148 of a mating one of the -
bl ade termnals 118 is greater than rﬁl e B between the second
substantially straight portion 180 of the first beam 176 of the one
cantilever beamterm nal 130 and the strip-like contact portion 148 of the
mating bl ade term nal 130. This czr_.LsIEt h?vvithdr awal force of header 110
from

132
— 190
\\r /130
186—
]
184—| 182
i
140
- 186 \ 142
\
188 149
: s
152~
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9 the receptacle 112 to be greater than the inserion force of the header
110 o the receptacle 112. Making angl e A greaterth=mr anglesB as—shown
in re 5 increases the unmating force without significantly increasing
the insertion force. Referring to Figures 6 and 7, the bl ade-Ilike
termnals 118 each conprise an inserti nF portion 140 preferably having
al i gnnment and restraining wings -142 for centered placenent in, and confined
‘movenment general ly along, one of"

FIG.8a

N

150-

e
130

110

-
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the plurality of linear parallel slots 144 in the wall 146 of the header
houggng 114. Alternatively, the insertion end porti iéf 1
slo?.ln the wall 146, the slot having a generally sﬁSﬁfﬂg E}?e S! 8n714
cross secti-on. For instance, the insertion end portion 140 can have a barb
that presses into a surface wthin theSﬁKjt or wall 146. Each bl ade-1i ke
termnal 118 further includes a strip- ontact portion 148 having a
substantially flat surface for w ping and contacting one of the cantil ever
beamtermnals 130. A first transistion portion 149 connects the insertion
end portion 140 and the strip-like contact portion 148. Preferably, the
first transistion portion 149 includes a retentive bunp 150. This retentive
- bunp 150 is a passive latch which increases the w thdrawal -force of the
receptacle 112 fromits mated posit,i.:piéith

177

180 \
181 - _
148 118
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the header 110 without significantly increasing the insertion force

r equgss ed ,to insert the header 110 into the recept acl.egl.]ﬂ;uanh:b)ad;ilﬁe¢ -
t er rmmal - 118 further conprises a solderable tail portion 152 for mechani cal
and el ectrical connection to the first b c|u1t assenbly 124. A second
transistion portion 154 connects the 1 44 ke contact portion 148 and the
sol derabl e tail portion 152. The second transistion portion 154 incl udes
retentive means 156 for securing the blade-like termnal 118, such as in

t he base 116, of the header "housi ng e [econd transistion portion 154
further conprises a knee or el bow porjri ) (;using the strip-Ilike

contact portion 148 to be substantlally perpendi cul ar to the sol derable

- tail portion 152. -
/1 36

150
N
12
. \
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10 * Referring to Figure 7, each one of the cantilever beam terninals
130 rises a first cantilever beam 176 having a first substantially
stralgbi portion 178 and a second substantially straight portion 180. The

first substantially straight portion §7i9%i oi ned to the second
substantially straight portion 180 by t |rst cont act

FIG.9%

182

-
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PE '3 lcaoee on 470 9322 -

por #® 182 Each one of the cantilever beamta&rsni nals {3Repd

conpri ses a second base beam 184 havi g’&gafﬁg]ﬁrf\ﬁn 2w ng$ %&%wﬁgﬁiﬁfﬂ'n
and restraining the second beam 184 within one of the ki pear parall el
slrots 174. The second base beam 184 further conprises fe erﬂ.’t&\t@m@%s 18
for securing the cantilever beamterminal 130 in the basg 170 of the
connector housing 126. A bent ttansistidﬁ'portion 188 j oI NS tThe—secon
substantially straight portion = i llexver beam 176 wit

s
t he second base beam sueh_th s [ 2 points
584 ce Igg? 1 q%}z_% Dls Y i@ ch82 p

away fromthe second beam The the termnal 130 conprises
a solderable tail portion 132 which is connected to the second beam 184

t hrough a transistion portioQugg@zgphhghgggggggggguzﬁgtderabIe tail portion
132 to be substantially_ perpendicular to the seond cantil ever beam
1. Tield &f the.Ilnvention.
This invention relates to connector assemblies for
electzically and mechanically connecting cne printed
circuit boazd to another and, in particular, to connector
assemblies having blade-like terminals for engaging
cantilever beam terminals for electrically and mechanically
cannecting one printed circuit board tc ancther.
2. Description of Related Azt.
The telecommunication and perscnal computer industries
are progressing towards smaller portable products. At the
same time, they demand the cost savings offered by surface

Q)

mount technelegy.

Initially, the connector industry developed surface
mount connectors around the 2.54 mm (.l inch) standazd
spacing or footprint typical of many still existing pin and
socket and edge card products. A surface mount connector
having 2 2.54 mm footprint has terminals adapted tc be
soldered to conductive pads spaced 2.54 mm from the ceater
line of one pad to the center line of an adjacent pad on a
circuit assembly. Then 1.27 mm (.05 inch) center line
products emerged and the trend toward miniaturization was
established. In response to the lastest needs of the
telecommunication and perscnal computer industries, 2 1.0
mm (.03% inch) connector offering is emerging.

One such éonnectoﬁzproducfiiine havidg 2'1.0 mm (.033
inch) footprint is referred to as the ‘Coman Praduct line
which includes low profile surface mount raceptacles and
headers for interconnecting parallel printed circuit boards
as illustrated in Figure 1. ' Such Conan connectors are
commercially available from Berg Connector $ys£em3r Inc.,
with offices in Valley Green, Pennsylvania.

More specifically, Figure 1 shows a Conan header 10 in
a mating position with respect to a Conan receptacle 12.



184 %*he sol derable tail portion 132 is for nechanical and [E[&gt

connection to the second circuit assenbly 136. For a nore (le gﬁ%ﬁégﬁgﬁT SHEET
description of the receptacle 112 and its cantilever beamteim nals 130,
see U. S.. Patent Application Serial No. 07/730,985 filed July} 16§ VPR 1996
Figure 8a illustrates the connector assepbly of Figures 4 apd{5 with the
first connector 110 rotated in the direction of arrow A with Espect.To i1ts
mat ed positi ofte) tdadese 18 ccemptisennant oysulaRiv&hboys idge 14 bgvis@mect or 110

s partly withdianndy o bidediRecdng 08| dlA1NEL ok 151 2RRARGeCONNECTOT 112

[ s ocLear [LOmBA st dldl Lhe Pl O 8T S ResS e et eh 10,1
term nal s 118=a¢k lof &8pepassagaishe TatlbsnR0Cc afnehs O lidsliikishcesmizdlaver beam
termnals 13olﬁwﬁfg1ﬂlﬂﬁ§€?§§§&'§3§E§£fﬁfgaébopads 22 on a first printed

cizcuit board 24. The receptacle 12 comprises an

iasulative housing 26 having a plurality of passages and a

plurality of can:i;eve: beam terminals 30, one of the

cantilever beam terminals 30 extanding through each of the

receptacle passages. 'Tails 32 of the cantilever beam

terminals 30 are illustrated solderable to pads 34 on a

second printed circuit board 36 which is parallel to the

first printed circuit board 24. Contact portions of the

blade-like terminals 18 engage contact porticns of the

cantilever beam tezrminals 30 and, thus, function to

electrically intezconaect the first and second printed

boaxds 24,36.

In most cases, the typical mode of mating two boards
is by hand, even though the board assembly and soldering
operations ars highly autcmated. The connectors often also
function as the mechanical feature that locks the twe
boards together and maintains the spacing between the two
bgkrds. When used to lock two boards together, the
pressure and friction force of the contact portions of the
blade-~like terminals against the contact portions of the
cantilever beam terminals is what mechanically holds the
first printed circuit board to the second printed circuit
board in the mating position illustrated in Figure 1.
However, this friction or withdrawal force is coften
insufficient to-@gld the boards together. Further, many
blade-like terminals, including the ones illustrated in
Figqure 1,: have insertion ramps or inclined insertion ends
38 which are designed to faciliate insertion of the header
10 into the receptacle 12, but which also cause the _
receptacle 12 to be pushed away or ejected from the header
10 once the contact portions of the cantilever beam
terminals 30 have been pulled across a flat region of the
blade-like terminals 18 and reach the insertion ramps 38 of



acci dental unnmating. Figure 8b is an en aRﬁ&ACEM5N15¥E
of Figure 8a showi ng the bent portion 182 in contact w th ur ved
surface 151 joining the retentive bunp 150 and the strip

3

the blade-like terminals 18. It has al3c been noticed zhat
when the contact portions of the cantilever beam terminals
30 are withdrawn from the maéed positicn (illustrated in
Tiguze 1} onto the ramps or inclined ends 38 of the blade-
like terminals 18, the force tending to eject the header 10
Sfzom the receptacle 12 is greater when the header 10 is
being rotated, such as, in the direction of arrow A in
Tigure 2, than when the header 10 is withdrawn along a
straight line, such as, in the dizection of arrow B in
Figure 3. Although less force is required to uncouple the
- connectors illustrated in Figure 2, a small accidental
movement of the boards 24,36 may cause unccupling of the
connectors 10,12 and the boards 24,36 in either the
situation illustrated in Figure 2 or the situation
illustated in Figure 3.
| Active latching of the two connectors together isn't a
practical sclution to this problem because there isn't room
to disengage latches. Other board mounted components in
close proximity frequently pose problems to using active
latches.

Thus, there is a need to increase the unmating force
without significantly increasing the insertion force of
conventional blade-like terminals with raspect to
cantilever beam terminals in connector assemblies to
increase resistance to accidental unmating.

SUMMARY OF THE INVENTION -

The invention relates to a blade-like terminal for
mating with a cantilever beam terminal and for mechanical
and electrical connection to a circuit assembly,
comprising: <

an insertion end portion having wings for placement in

a linear slot in a connector housing;

a strip-like contact pertion having a substantially
flat surface for wiping and con:actlnq :he.cantilevef bean
terminal;



7 [ NorAviiviLivl Jilll i

| i ke contact portion 148. The curved surface 151 is parjt | of the first
transistion portion 149 and conforns to the shape of tlhd b@8t ABBr9Pen {142
contacting the curved surface 151. Arrow F[err] reprederts the effectilv
force applied by the first transistion portion 149 on |t he bent contact

portion 182 of the termnal 130 in Figuge 8b. The effective force FE __id
defined as the sumof all the forces applled by the first transistion

portion 149 on tha Bénst uxmabaet.¢nn§u:&mc&8ébﬁﬁedﬂ1aqteha1ﬁuﬂeztihn At the

poi nt of rot er ye%&l‘ nuzgt gpgg&gr greeggecghi téjf; ot her

connector 117 | strat |re T1on  of t ective
force Flerr] ft@“éuﬁ%%t?%’l-?“tmmﬂnﬁ zenessdnt PerBAy parallel to the

| ongi t udi nal axi salaalaéraml&egasew_ggbgsgm&hxcglra;mht portion 180 of
t he term nal _.1?&9__._11 gg;_l vela/ tgl acg_scg.h:easéggmgg suu% antially

a second transistion portion connecting the strip-like
contact portion and the solderable tail portion, the second
transistion portion comprising retentive means £for securiag
the blade terminal in the connector housing.

The invention is further directed to a first connector
for interconnecting a second connector with a plurality of
cantilever beam terminals and a circuit assembly,
comprising:

. an insulative connector housing having a base and a-
fizst wall genrerally perpendicular to the base, the first
wall with a plurality of parallel slots;

a plurality of blade terminals, each one of the blade
terminals comprising:

an insertion end portion having wings for
placement in one of the parallel slots;

a strip~like contact portioca having 2
substantially flat surface for wiping and contacting one of
the cantilever heam terminals; '

a first transistion portion connecting the
insertion end portion and the strip-like contact porticn,
the first transistion portion comprising passive means for
increasing the uamating force, more than the insertion
force, of the first connector. with respect to the second
cennector;

| a solderable tail portion for mechanical and
electrical connection to the circuit assembly; and

a second transistion portion connecting the
strip-like contact portion and the sclderable tail portion,
the second transistion portion comprising retentive means
for securing the blade terminal in the connector base.

The invention is further directed te a connector
assembly for interconnecting a first circuit assembly and a
second circuit assembly, comprising:




straight portion 180 in conpression along its IongitudiraﬁEBEéQEMEN;1SHEET

Under these circunmstances, the second portion 180 functlidqns_as a sinpl ¢
col um under conpression, rather than as a cantilever BedmG8hABR 198

effectively |l ocks the connectors 110 and 112 together Yifqtually preven
separation. Wen the first connector 110;is rotated nor¢ in the sane
direction (as arrow Ain Figure 8a) with respect to itsmmted position

with the second cofinett¥r CORASCTUN “ERMAFATCALhBNR| eXectmbdtant i al | y
strai ght port fomedZ®anith| the fimscediidiiz assembiyi th the second base beam

184 of the term naj gdexdnd I3 OGEUkat: [T bgam ). 1 onger
functions as a col um or \z;\_éggk#tl °e§vé§' ﬁeanﬁng]sa%htﬁéaen TR %é‘g%g % sinple
beam suppor t e#P4t *FoAecBARSSAL and glegnzicad Fermectinnesot hhe cargrnst or

assenmbly of Fegoeeis 4saetibbywithe sBEodd Ibhneetde Chdifprikinghi ght 1y
an insulative connector housing having a base
and a fizst wall generally perpendicular to the base, the
Sirst wall with a plurality of parallel slots;
a plurality of cantilever beam terminals, each
cne of the cantilever beam terminals comprising:

a first beam having a first substantially
straight portion and a second substantially straight
portion, the first substantially straight portion joined to
the second substantially straight portion by a bent first
contact portion; . }

a second beam having alignment wings for
centering the second beam within one of the parallel slots
and retentive means for securing the cantilever beam
terminal in the coanector housing;

- a bent transistion portion joining the
second substantially straight portion of the first beam
with the second beam such that the contact bent portion
points away from the second beam; and

2 solderable tail pé:tion connected to the
second beam, the solderable tail portion for mechanical and
electrical connection to the second circuit assembly;

the first connector comprising:

' an insulative connector housing having a base
and a first wall generally perpendicular to the base, the
first wall with a plurality of parallel dove tailed shaped
slots; *

g

.2 plurality of blade terminals, each one of the
blade terminals comprising: .
an insertion end portion having restraining
wings for confined movemeant within one of the parallel dove
tailed shaped slots;
2 strip-like first contact portion having a
substantially flat surface for wiping and contacting one of



linearly withdrawn in the direction of arrow B with respeqt
position with the second connector 112. It is clear that i}n %EEEAQ‘@LEFF §HEET

illustrated in Figure 9a, the operation of the passive |atich 150 al so
i ncreases the unmating force of the first connector 110 wijtH bE&dAPRI 186

&

zhe bent fixst Eontact portions of one aof the camgsilever
Deam terminals of the second connector:;

2 first cransistion portion connecting the
insertion end porticn and the first contact portion, the
fizst transistion portion comprising passive means for
increasing the uﬁmating force, more than the insertion
force, of the £irst connector with respect to a second
connector;

a solderable tail portion for mechanical
and electrical connection to the circuit assembly; and

a second transistion portion connecting the
£irst contact portion and the sclderable tail portion, the
second transistion portion comprising' retentive means for
securing the blade terminal in the connector base.

BRIES _DESCRIPTION OF THE DRAWINGS

The iavention can be more fully understocd from the
£cllowing detailed description thereof in coanection with
accompanying drawings described as follows.

Figure 1 is a cross sectional view of a prior art low
profile connector assembly showing a first connector in a
mated position with respect to a second connector and
electrically interconnecting a first circuit assembly and a
second circuit assembly.

Figure 2 is a cross sectional view of the connector
assembly of Figure 1 with the first connector rotated and
thus partly withdrawn from the mated position.

Figure 3 is a cross sectional view of the connector
assembly of Figqure 1 with the first connector withdrawn in
a linear direction from the mated position.

Figure 4 13'3 view of a connector assembly comprising
a2 first connector having blade-like terminals spaced from a
mating second connector having cantilever beam terminals in
accordance with the present invention.

Figure 5 is a cross sectional view of the connector
assembly of Figure § showing the first connector in a
mating position with respect to the second connector and
electrically interconnecting a first circuit assembly and a
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12 terminals 118 with respect to the second connect or lgEPLAQEM.A”L..c er

beam term nals 130 which increases resistance to accidgntial _unnati pg.

However, the force required to unnmate the connectors 110 an&iﬂQQRfﬁgéhe
manner illustrated in Figure 8a is nmuch nore than the flprie required
unmat e the connectors 110 and 112 in the manner illustrpated In Figure 9a.
Figure 9b is an enl arged vieM/of part ofzFigure 9a sho

182 in contact i.he. cur rface 151, e curved
surface 151 cBRTO! or‘lr]rsc’fg'zf'ﬁe 7ot tIEBSRECT op’fﬂo%%fgggﬁ{‘gctl ng the

curved surfacenmgnm~anrom1F[err] represents the effective force applied by

the bl ade-like terfiqale §18s0f pdMpBcSHAS ivfilewdbE Vend N Ader gbaheanst sti on

portion 149 ogzéﬁua bo:’xcn broken away :a show detaily cf the Slade-

like zerminals in accordance with tie present invention.

Figure 7 ié an enlarged view of cne of the cantilever
beam terminals in pesition to mate with one of the blade-
like terminals in accordance with the present invention.

Figure 8a is a cross sectional view of the connector
assembly of Figure 4 with the first connector rotated and
pactly withdrawn from the mated position.

Figure 8b is an enlarged view of part of Figure 8a.

Figure 9a is a crass sectional view of the connector
assembly of Figure 4 with the first connector partly
linearly withdrawn from the mated position.

re 9b is an enlarged view of part of Figure 3a.

QESCRIBTION OF TSE PREFERRED EMBODIMENT(S)

Throughout the following detailed description, similar
reference Characters refer to similar elements in all
figures of the drawings. .

Referring to Figure 4, there is illustrated a
connector assembly 100 comprising a first connector or
header 110 spaced or exploded from a mating second
connector or receptacle 112 in accordance with the present
invention.

The header 110 comprises an insulative housing 114
having a plurality of passages through a base 116 of the
housing 114 and a plurality of blade-like terminals 118,
one of the terminals 118 extending through each of the
passages. There can be twoc or more rows of the blade-like -
terminals :118. The terminals 118 in one row can be
staggered with respect terminals 118 in the other row or
adjacent rows. The housing 114 further cqurises at least
one wall 146 generally perpeadicular to the base 116. The
wall 146 has a plurality of linear parallel mortises,
grooves or slots 144. One of the terminals 118 is
partially received in each of the slots 144. Preferably,
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contact portion 182 of the termnal 130 in Figure 9b. As
effective force, F, is defined as the sumof all the forc agﬁﬁigﬁhtﬁ@gl1
first transistion portion 149 on the bent contact portion 2 _'T

termnal 130. Wth the first connector 110 linearly wthd i
to the other connector 112 as illustrat&d in Figure 9b, t effective force

Flerr] is dirggt t NELE: C, (JaCary AN-a0g e T 90
degrees) wit ﬁggeg%‘e% L?g ?}I’CléeJ B’%gi‘{’aa?c%a“‘ SRS 18%Qo+f%:%fe secgn
subst anti al | $=st931Q RSP ERET AR BT8Py CEPNPREEILDD S2PmTsCothi® first

beam 176 i nclydl nptg.he second substaqtially strai ght portion 180 continues
Substantial |y al OriF ISP O qaensressy o 8t Taffrattve pold e HIERooN
than F[err].2aviag Phadurakitys of bassagenchzonaki hgcase W56nefiF1df the
housizg 126 and a plurality of cantilever heam terminals
130, one of the cantlilever beam terminals 130 extendihg
thrcugh each of the recsptacle passages. Theres can be two
or more rows of the cantilever beam terminals 130 such that
' the terminals 130 mate with the terminals 118. The
terminals 130 in one row can he staggered with respect
terminals 130 in the other row or adjacent raws. The
nhousing 126 further comprises at least one wall 172, and
preferably two walls 172 generally perpendicular to the
pase 170. At least one (and preferably both) of the walls
172 has a plurality of linear parallel mortises, grooves or
slots 174. One of the terminals 130 is partially received
in each of the slots 174. Preferably, the slots 174 are.
dove-tailed shaped. .
Figure S shows a cross sectional view of the first
canector or header 110 in a mating or mated position with
cespect £o the second comnector or receptacle 112. Tails
120 of the blade-like terminals 118 are illustrated
solderable to pads 122 cn a fizst printed circuit boazd or
cizcuit assembly 124. Tails 132 of the cantilever beam
terminals 130 are illustrated sclderable to pads 134 on a
second printed circuit board or circuit assembly 136 which
is parallel to the first printed circuit board 124. _
When the first connector 110 is mated with the second
cannectar 112 as illustrated in Figurs S, an angle A
between the first substantially straight porticn 178 of the-
£irst beam 176 of one of the cantilever beam terminals 130
and the strip-like contact portion 148 of a mating one of
the blade terminals 118 is greater than an angle B between
the second substantially straight portion 180 of the first
beam 176 of the one cantilever heam terminal 130 and the
strip-like contact portion 148 of the mating blade terminal
130. This causes the withdrawal force of header 110 from

D




t eachi ngs of the present invention as herei nabove set forth
numer ous nodi fications thereto. These nodifications are tq Be construed ad
bei ng enconpassed within the scope of the present inventiqn asO 8ekPRoPES i

t he appended cl ai ns. -113
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the receptacle 112 to be greater than the inserion Zorce of
=he header 110 intc the receptacle 112. Making angle A
g-e=ater than angle 3 as shown in Fligure 5 increases the
unmating foice without significantly increasing the
insertion fozce.

Referring to Figures § and 7, the blade-like terminals
118 each comprise an insertion end portion 140 preferably
having alignment and restraining wings 142 for centered
placement in, and confined movement generally along, one of
the plurality of linear parallel slots 144 in the wall 146
of the header housing 114. Alternatively, the insertion
end portion 140 can be fixed in a slot in the wall 146, the
slot having a generally square or rectangular cross
secticn. For instance, the insertion end portion 140 can
have a barb that presses into a surface within the slot or
wall 146. Each blade-like terminal 118 further includes a
strip-like contact portion 148 having a substantially flat
surface for wiping and contacting one of the cantilever
beam terminals 130. A first transistion portion 149
connects the insertion end portion 140 and the strip-like
contact portion 148. Preferably, the first transistion
portion 1439 includes a retentive bump 150. This retentive
bump 150 is a passive latch which inc:ease# the withdrawal
force of the receptacle 112 from its mated position with
the header 110 without significantly increasing the
insertion force required to insert the header 110 into the
receptacle 112Z. Each blade-like terminal 118 further
comprises a solderable tail portion 152 for mechanical and
electrical connection to the first circuit assembly 124. A
second transistion portion 154 connects the strip-like
contact parztion {48 and the solderable tail portion 152.
- The second transistion portion 154 includes retentive means
156 for securing the blade-like terminal 118, such as in
the base 116, of the header housing 114. The second
transistion portion 1S4 further comprises a knee or elbow
portion 15§ causing the strip-like contact portion 148 to
be substantially perpendicular to the solderable tail
portion 152.
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What is clainmed is: 1. A connector assenbly hayi a rlrst

connector, a second connector with a plurality of cantil=v rtﬁg %?
and a circuit assenbly, the first connector interconnect secon

connector and the circuit assenbly, the first connector g¢ompLisinhg:
an insulative connector housing having,a base and a first wal | generally

Prorarc! U ar 1O al3adang ol BoiLsh, Macy B o She kL eRbr TR [

term nal s coseraigiapg: 130 cdmprises a %zsrnsent;m@\bepsrLTﬁ)Mmmwg W ngs

for a fizst substantially straight portion 178 and a second
subscantially straight portion 180. The first
substantially straight portion 178 is joined tc the second
substantially straight portion 180 by a bent first contact
portion 182. Zach one of the cantilever heam terminals 130
further comprises a second base beam 184 having alignment
wings 186 for centering and restraining the second beam 184
within one of the linear parallel slots 174, The second
‘base beam 184 further comprises retentive means 186 for
securing the cantilever beam terminal 130 in the base 170
of the connector housing 126. A bent transistion portion
188 joins the second suhstantially straight portion 180 of
the first cantilever beam 176 with the second base beam 184
such that the contact bent porticn 182 points away from the
second beam 184. The tail 132 of the terminal 130
comprises a solderable tail portion 132 which is connected
to the second beam 184 through a transistion po:tion 180
which causes the solderable tail portion 132 to be
substantially perpendicular to the seond cantilever beam
184. The solderable tail portion 132 is for mechanical and
electzical connection to the second circuit assembly 136.
For a more detailed description of the receptacle 112 and
its cantilever beam terminals 130, see U.S. Patent
Application Serial No. 07/730,985 filed July 16, 1991.

Figure 8a illustrates the connector assembly of

Figures 4 and 5 with the first connector 110 rotated in the
direction of arrow A with respect to its mated position
with the second connector 112. Thus, the first connector
110 is partly wifhdrawn from its mated position with the
second connector 112. It is clear from Figure 8a that the
operation of the passive latch 150 is to increase the
unmating force of the first connector 110 with blade-like
terminals 118 with respect to the second cannecto: 112 with
cantilever beam terminals 130 which increases resistance to
accidental unmating.

(2]



pl acenent in one of the parallel slots; a stﬁEﬂﬁAQﬁl\ﬂ%MT SHEET
cont act portion havi ng a substantially flat surfacqg flor wi pi ng and
contacting one of the cantil ever beamterninals; Q0 & APR 1086
transition portion connecting the insertion end portidgn fand the
strip-like contact portion, the first transition portion jconprising a
retentive bunp; a solderHble tail portion flar_nechanical and

el ectrical conne@iguret bt Lie a&i ﬁﬁyuqaﬁs&_:&‘glkaz Pisk of Figure 8a da ﬁecond
transition p ' n | n he sttJd p- Like contact portion and the
%(%J%%r tgggn,ggx&hggétg%d"#r gﬁsF?ﬁ’%ﬁ%o‘fiﬁg’oﬁ EBABFFsi ng retentive

sol derabl e tal .
neans for se¥tFIane LAé Ipiiact chei srtencivehounp dEt tand bhsestrip—

Like contact porticn 148. The curved surface 151 is part
of the fiost transistion portion 1439 and conforms to the
shape of che bént portion 132 contacting the curved surface
151. Arzow I} Tepresents the effective force applied by

' the first transistion portiocn 149 on the bent contact
portion 182 of the terminal 130 in Figure 8b. The
effective force, F, is defined as the sum of all the forces
applied by the first transistion pertion 149 on the bent
contact portion 182 of the terminal 130. At the point of
zotation of the first connector 110 with respect to the
other connector 112 illustrated in Figure 8b, the direction
of the effective force F; is substantially towards, and
substantially parallel to the longitudinal axis 181 of, the
second substantially straight portion 180 of the terminal
130. This effectively places the second substantially
straight portion 180 in compressicn along its longitudinal
axis 181.. Under these circumstances, the second portion
180 functions as a simple column under compression, rather
than as a cantilever beam. This effactively locks the
connectors 110 and 112 together virtually preventing
separation. When the first connector 110 is rotated more
in the same direction (as arrow A in Figure 8a) with
zespect to its mated position with the second coanector
1;2, an end 177 of the first substantially straight portion
178 will be forced into contact with the second base beam
184 of the terminal 130. When this acccurs, the first beam
176 no longer functions as a column or a cantilever beam,
but then functions as a simple beam supported at both ends.

b'igu;o 9a illustrates the connector assembly of

Figures 4 and S with the first connactor 110 slightly
linearly withdrawn in the direction of arrow B with respect
to its mated position with the second connector 112Z. It is
clear that in the case illustrated in Figure 9a, the
operation of the passive latch 150 also increases the
unmating force of the f£irst connector 110 with blade-like



2. A connector assenbly, conpri sing: a first andﬂgléﬁﬁﬁﬁwﬁﬁﬁﬁﬁi

assenbl y;

connection to the first circuit assenbl y; a secpnf @R B o

a first connector for nechanical and plgectrical

mating with the first connector and for mechanical and ejekttrical

connection to the second circuit ass%gbly, t he second copne

r1.Si ng

zerminals 113 with respect tg the sacond connector—tiZ-witH
cantilever beam terminals 130 which lncreases resistance to
accidental ting. However, the force required to unmate
the connectors 110 and 112 in the manner illustrated in
Tigure 8a is much more than the force required to uamate
the connectors ‘110 and 112 in the manner illustrated in
FTigure SJa.

FTigure 9b i3 an enlarged view of part of Figure 9a
showing the bent portion 182 in contact with the curved
surface 151. As in Figure 8b, the curved surface 151
conforms to the shape of the beat portion 182 contacting
the curved surface 151. Arrow F; represents the effective
force applied by the blade-like terminal 118 or, mare
specifically, the first transistion portion 149 on the bent
contact paortion 182 of the terminal 130 in Figuzre 39b. As
before, the effective force, F, is de!ined as the sum of
all the forces applied by the first transistion portion 149
on the bent contact porticn 182 of the terminal 130. With
the first connector 110 linearly withdrawn with respect to
the. cther connector 112 as illustrated in Figure Sb, the
effective force F; is directed at an acute angle C (i.e.,
an angle of less than 90 degrees) with respect to the
longitudinal axis 181 of the second substantially straight
portion 180 of the terminal 130. Thus, the first beam 17§
including the second substantially straight portion 180
continues to function as a cantilever beam, rather than 2
column being compressed substantially along its
longitudinal axis 181. Further, F; 1s greater than F2.

Those skilled in the art, having the benefit of the
teachings of the present invention as hereinabove set
forth, can effect numerous modifications thereto. These
modifications are to be construed as being encompassed
within the scope of the present invention as set forth in
the appended claims,




- 14 - “ an insul ative connector housing having a bhase and a
first wall generally perpendi cul ar to the base, the flr:tRMQMCEMENhEﬁEET
plurality of parallel slots; a plurality pf reantitever g

term nals, each one of the canfilever beamterninals co
a first bean1haV|ng a first substantially straight port
substantially straight portion, the Fiﬁgt‘éubstantially

joined to the second substantially strsiﬂgt portion by
portion; a second i thin one of
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and retentive neans for securing the cantilever beamtermnal in the

connect or

Si RO, .

1. A connector assembly having a first connector,

a second connector with a plurality of cantilever beam

terminals and a circuit assembly, the first connector
interconnecting the second connector and the circuit assembly,
the first connector comprising:

an insulative connector housing having a base and a
first wall generally perpendicular to the base, the first wall
with a plurality of parallel slots;

a plurality of blade terminals, each one of the blade
terminals comprising:

an insertion end portion having wings for
placement in one of the parallel slots;

a strip-like contact portion having a
substantially flat surface fo:'wiping'and contacting one of the
cantllever bean terminals;

- a first transition portion connecting the
insertion end portion and the strip-like contéct.porticn, the
first transition portion comprising a retentive bump;

a solderable tail portion for mechanical and
electrical connection to the circuit assembly; and

a second transition portion connecting the strip-
like contact portion and the solderable tail portion, the
second transition portion comprising retentive means for
securing the blade terminal in the connector base.

2. A connector assembly, comprising:

a first and second circuit assembly;

a first connector for mechanical and electrical
connection to the first circuit assembly;

2 second connector for mating with the first connector
and for mechanical and electrical connection ta the second
circuit assembly, the second connector comprising:

—
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a bent transition portion joining the second substantf EPLAG
of the first beamw th the second beam such that the cont act bent por
poi nts away fromthe second beam and 6§ G oPRTWI o
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portion connected to the second beam the solderable tajl portion for

ti
t

mechani cal and el ectrical. connection to the second cifcuit assenbly;
the first connector conprising: - 14 - |

an i nsuLative. connect-or.

i on
on
ai |

housi ng having a base and a first, wall geqré%roarlsbépgi%%egg{’%&aé bta%é[agﬁdb

the f irst wall with a pRukRs$$igtoye

ase,

pl ural i tyaofriblstdesalqr rgdtidal 18 Cfe¥fendiciher btadehiecrmasa) sthenfirstng:
an insertion_end _portion hayjing es't-raififg {\nggs for confined novenent
3t vhER A BIVERLLEY cof Parallel stots;

Wit hi n on¥2

a plurality of cantilaver beam terminals, each
one of the cantilever beam terminals comprising:

a first beam having a first substantially
straight porticn and a second substantially straight portion,
the first substantially straight portion joined tc the second
substantially straight portion by a bent f£irst contact portion;
; a second beam within one of the parallel
slots and retentive means for securing the cantilever beanm
terminal in the connector housing; ,

' a bent transition portion joining the second
substantially straight portion of the first beam with the
second beam such that the contact bent portion points away from
the second beam; and .

a solderable tail portion connected to the
second beam, the solderable tail portion for mechanical and
electrical connection to the sacond circuit assembly;

the first connector comprising:
an insulative connector housing having a2 base and
a first wall generally perpendicular to the base, the first
wall with a plurality of parallel slots;
a plurality of blade terminals, each one of the
blade terminals comprising:

' an insertion end portion having restraining
wings for confined movement within one of the parallel dove
tailed shaped slots;

a strip-like contact portion having a
substantially flat surface for wiping and contacting one of the
bent first contact portions of one of the cantilever beanm
terminals of the second connector;

a first transition portion connecting the
insertion end portion and the strip-like contact portion, the
first transition portion comprising a retentive bump;

a solderable tail portion for mechanical and

ectrical connection to the circuit assembly; and.

g



tai |l ed shaped sl ots; a strip-like
a substantially flat surface for w ping and contactin
first contact portions of one of the cantil ever beamtetm nal s of
second connector; a first transition}pd} dFEiMIR & :t ng
the insertion end portion and the strl_pv;e%k_e contact poftion, the firkt
transition portion conprising a retenti bunp; a

sol derabl e tail portion for ngchani, %%I ti-ggmt‘i'c‘#yd

circuit assenbly; and
strip-like contact port:.on and the sclderable tail portion, the

second transition port:.on comprising retentive means for
securing the blade terminal in the connector base.

3. The connector assembly of claim 2, wherein when
the first connectcr is mated with the second connectaor, an
angle between the first substantially straight porticn of the
first beam of cne of the cantilever beam terminals and the
strip-~like contact porticn of a mating cne of the blade
terminals is greater than an angle between the second
substantially straight portion of the first beam of the cne
cantilever beam terminal and the strip-like contact portion of
the mating blade terminal. '

4. The connector assembly of claim 2, wherein when
the first connector and the second connector are rotated from
a mated position, an effective force F, applied by the first
transition portion of one of the blade-like terminals on the
bent first contact portion of a mating cne of the cantilever
terminals is directed substantially towards, and substantially
parallel to a longitudinal axis of, the second substantially
straight portion of the mating one of the cantilever terminals.

S. The connector assenbiy of claim 4, wherein when
the first connector and the second connector are linearly
withdrawn from a mated position, an effective force F, applied
by the first transition portion of one of the blade-like
terminals on the bent first contact portion of a mating dne of

' the cantilever terminals is directed at an acute angle with
respect to the -longitudinal axis of the second substantially
straight portion of the mating one of the cantilever terminals
and F, is greater than F,.

6. An electrical connector assembly, comprising:
a first connector for mechanical and electrical
connection to a first circuit assembly;

* c L M S *




a second transition portion connecting the strip-Ilike OHEEkﬁQEM5N¥ %HFE n¢
the solderable tail portion, the second transition porti édn conprising
retentive means for securing the blade termnal in the inqggt@?hbwg&
3. The connector assenbly of claim2, wherein when theg flirst connecton ils

mated with the second connector, an anglfgbgtmeen t he fli rist—substantiarl y
straight portion of the
- ~ a second connector for mating with the first connector
and for mechanical and glectrical connection to a sacond

circuit assembly, the second connector comprising:

an insulative femals connector housing;

a plurality of cantilever beam terminals disposed in
said female connector housing, each ocne of the cantilever beam
terminals comprising:

| a first beam having a first substantially
straight portion and a second substantially straight portion,
the first substantially straight portion joined to the seccnd
substantially straight portion by a bent first contact portion;

a second beamn;

a bent transition portion joining the seccnd
substantially straight portion of the first beam with the
second beam such that the first contaét portion points away
from the saecond beam; and

a solderable tail portion connected to the second
beam, the solderable tail portion for mechanical and electrical
connection to the second circuit assembly;

the first connector comprising:

an insulative male connector_hausing;

a2 plurality of blade terminals dispocsed in said
male connector housing, each one of the blade terminals
comprising:

a strip-like contact portion having a
substantially flat surface for wiping and contacting one of the
first contact portions of one of the cantilever beam terminals
of the second connector;

_ a first transition portion connecting the
insertion end portion and the strip-like contact portion, the
' first transition portion comprising a retentive bump and a
curved surface disposed between the retentive bump and the
strip-like contact portion;
| a solderable tail portion for mechanical and
electrical connection to the circuit assembly; and

a second transition portion connecting the

strip-}ikc contact portion and the solderable tail portion.

R A




first beam of one of the cantilever beamterm nals and tﬁgﬂ$£EM§Mf
contact portion of a mating one of the blade term nal sji er thanja
angl e between the second substantially straight portio f é@eApRPQQ&b a
of the one cantilever beamternminal and the strip-1like nt #¢t “porti on of}
the mati ng bl ade term nal . 4. The connect or I
2, wherein when the first connector andlZher second conngct or

‘froma mated position, an effective force Flerr] applied byt I | st
transition portion 3f onShef alestdlisad |gnnecter nasseshlyhSHemt2+ R 8t

contact poghihed;ff theBhipEa0Er PhchEohfBihk CkET ther BhapksSastHer etred

substantial?y towards, ,and substantially parallel to a |ongitudinal axis
of, the seG8RBASHHRORRLPRSIy

are rota

8. The electrical connector assembly of claim 7,
wherein the first contact partion contacts the curved surface
during ummating of the first and second connectors.

9. The electrical connector assembly of claim 7, the
' gecond substantially straight portion having a longitudinal
axis,
wherein the first contact portion contacts the curved surface
such that an effective force applied by the first transition
portion on the first contact portion is directed substantially
toward the second substantially straight portion and
substantially parallel to the longitudinal axis during unmating
of tha first and second connectors

10. The electrical connector assembly of claim 6,
wherein the rstentive bump is displaced from and doces not
contact the first contact portion when said first and second
connectors are fully mated. '

11. An electrical connector assembly, comprising:

a first connector;

a second connector for mating with the first
connector, the second connector comprising:

an insulative female connector housing; | _

a plurality of cantilever beam terminals dispcsed in
said female connector housing, at least one of the cantilever
beam terminals comprising: '

a beam having a first portion and a curved

contact portion joined to the first portion;

the first connector comprising:

an insulative male connector housing;

L




straight portion of the mating one of the cantilever te
5. The connector assenbly of claim4, wherein when thejf
t he second connector are linearly withdrawn froma nate
effective force Flerr] applied by the first transition fpo a
the bl ade-like termnals on the bent fiyggt-contact portl_gn of a mating one
of the cantilever termnals:is directed at an acute angle w
the | ongitudi nal axis ofa plaragdieydsgubihdat takminalsaddsposedt bansaidt he

R 19 One O Wbl YRl e e poghd Bhal e " BEAGE LhBMiRAELT
comprising: '
a distal end pertiocn;
~a strip-like contact portion having a
substantially flat surface for wiping and contacting the
contact pertion of the at least one cantilever beam terminal of
the second connector; and
| a first transition portion connecting the
insertion end portion and the strip-like contact portion, the
firgt transition portion comprising a curved retentive surface
disposed hetween_the distal end portion and the strip-like
centact portion, the retentive surface being spaced from the
curved contact portion when the first connector is fully mated
to the secand connector.

12. The electrical connector assembly of claim 11,
wherein a portion of the retentive surface conforms to the
shape of the curved contact portion.

13. The electrical connector assembly of claim 12,
wherein the portion of the retentive surface contacts the
curved contact portion during unmating of the first and second
connectors.

—
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a first connector for mechanical and electrical co

circuit assenbly;

a second connector for mating with the first conned
and el ectrical connection to a second circuit asser

connector conpri sing:

1

e—

|

FIG. 1
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an insul ative fermal e connector housi ng; a plurality of cantilever
beam term nals di sposed in said fenmal e connector housing, each one of the
cantil ever beamterm nals conprising: a fitrst—peamt la
first substantially straight portion and a second subs} akiif CEN}EM Sg{
portion, the first substantially straight portion joingkdfto the second
substantially straight portion by a be first contactip rtégm‘pg 1995
a second beam a bent transition portiontjoining the secpn
substantially straight portion of the first beamw th tihe-seeert—beamsug¢h
that the first contact portion points away fromthe seqond beam and _
a solderable tail portion connected tFT@s?ond beam—tte—sorderabl e tail
portion for mechanical and el ectricall, .

PRIOR ART
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connection to the second circuit assenbly; - the first connector
conpri si ng: : an i'nsul ative mal e connector housi ng;

a plurality of blade term nals disposed in said mal e ¢
each one of the blade term nals conprising:

contact portion having a substantiall lat surface fo i pi n

contacti Ircl)g one of thegfi rst contact pg ons of one of te%&?&ﬂaé"g’\’%’r belm
termnals of the second connector; fi rst tran
portion connecting the insertion end portion and the stirip- e cont act
portion, the first transition portion conprising a retgntiv
curved surface di sposed between the rjiéf%gvezgunp and the strip-1like

contact portion;
PRIOR ART
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a solderable tail portion for mechanical and el ectrical connection to the

circuit assenbly; and a second transition pe
connecting the strip-like contact portion and the so dﬁfm@mEMENJﬁi

-17-

FIG.4




7. The electrical connector assenbly of claim6, wherein the curved
surface confornms to the shape of the first contact portion. 8.
The el ectrical connector assenbly of claim7, wherein the first contact
portion contacts the curved surface during unmati ng of the-frst—amrd-Skcond
connect ors. 9. The electricgl connector psRERUACEMONT cﬁ“&ﬁn 7,

t he second substantially straight porti-en having a | pngrtodimalr axi s _
wherein the first contact portion contacts the curved s$urfacgsu t hat an
effective force applied by the first transition G8 ,ﬁaﬁ%@%

FIG.5 |
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portion on the first contact portion is directed substantially toward the

second substantially straight portion and substantial parat

| ongi tudi nal axis during unmating of the first and s cgmngﬂﬁMﬁéﬁta

10. The electrical connector assenbly of claim6, wherer e Tetentijve

bump is displaced fromand does not corgact the first cn%aégtpid%pq:;%on
. An

said first and second connectors are fUl'ly nmated.
el ectrical connector assenbly, conpri sing:
a second connector for mating with the first




connect or,
connect or
di sposed i
beam term

a curved contact portion joined to thefirst portion;
connector conpri sing: _ an insutative nmal e conndctfor housi

t he second connector conpri sing: an insulative femal e
housi ng; a plurality of cantilever beamtermnals

n said fenmal e connector housing, at |east one of the ¢
nal s conpri si ng: a beam havi ng, T &k
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- 18 - a plurality of blade term nals disposed on said nale
connector housing, at |east one of the blade term nals conprising:

a distal end portion; a strip-like contact portion
having a substantially flat surface for w ping and contacting the_eefl
portion of the at |east one cantil ever lgeamterm nal of the-SECam on
connector; and ' a first transition pqrt ¢

insertion end portion and the strip-like contact portio

FIG.8aq
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first transition portion conprising a curved retentive surface di sposed
between the distal end portion and the strip-like contact portion, the
retentive surface being spaced fromthe curved contact portion when the
first connector is fully mated to the second connector. ~12. The
- electrical connector assenbly of claim 9§1, wherein a portion of t
retentive surface conforns to the shape—of the curved ¢
13. The electrical connector assenbly of claim12, '

of the first and second
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3lade~Like Terminal Having A Passive Latch

ABSTRACT OF THE DISCLQSURE

. This invention relates to connector assemblies for

electrically and mechanically connecting one printed
ci:cgit board to another and, in particular to connector
assemblies.having blade-like terminals engaging cantilever
beam terminals for electrically and mechanically connecting
?ne printed circuit board to another. Thé present
invention uses a passive latch to increase the withdrawal
force without significantly increasing the insertion force
of the terminals in connectors in the connector ;ssemblies.

FIGURE 6.




