-+1-/CONNECTOR HAVI NG SURFACE MOUNT TERM NALS FOR CONNECTI NG 'I%Qf( PRIFNTED
CFRCU T BOARD. FIELD OF THE I NVENTI ON The present invention relates in
general to a connector for printed circuit 5 boards. Mdre particularly, the
present iBERG-2440/CR-4499sUSo0 terminals of a connector for connect PRTENT
surface nount conponent to a printed circuit board prior to soldering of
the conponent to form an assenbly. BACKGROUND OF THE | NVENTI ON El ectri cal
connectors for nmounting to circuit boards typically have contact 10 | eads
or termnals that extend through plated through holes or have | eads or
term nal s that engage contact pads on the surface of the circuit board.
After positioning and securing the connector with respect to the circuit
board, the term nals are soldered to the circuit_board. Precise coplanarity
is essential in surface nount connectors. It ig inporfant tTtat—the
termnals of a connector are coplanar and within t @%&&Eﬁﬁ Eyreftg he cn
sol der pads on 15 the surface of the circuit %gc pQ’. t hat t'he'term' nalr

| eads will becone soldered to the circuitry of He“fprl‘ﬂ[f el BErcui- to baged F
If the ternminals are not coplanar to each ot hef “W'?ifi® a: grabil. & aRdBacog 1 !
typically about 0.10 nm (0.004 inches), the lo sﬂi‘avmngi;)tjm Leer , _56'
will sit on the top surface of the circuit pad gihesgct hey,.w

ol %I";'b'é STt ety
sol dered, while the highest positioned term nals_(qgreater FRan--abutased 19...
mm will be so 20 far fromthe pads that they will not be enconpassed-by

the thickness CONNECTOR MAVINGSURFACEMOUNT TBRMINALS|BOR @ONNBCTING
other words, if the termnals are not cogl anar sone termnals wll

contact the board, and some wi|TOFPRIN CIRGUERBOARRY act failures. In
the prior art, in the construction process of the connector, the termnals
are bent and/or positioned with nmechanical tooling so that they desirably
mat ch up w t HFEELDIQOF SJHE INVENTION printed circuit board. C earance is

designed at the back and the front | . . L
The present invention relates in general to a connector for printed circuit

S boards. More particularly, the present invention relates to terminals of a connector for
connecting a surface mount component to a printed circuit board prior to soldering of

the component to form an assembly.

BACKGROUND OF THE INVENTION
Electrical connectors for mounting to circuit boards typically have contact
10 leads or terminals that extend through plated through holes or have leads or terminals that
engage contact pads on the surface of the circuit board. After positioning and securing
the connector with respect to the circuit board, the terminals are soldered to the circuit
board. Precise coplanarity is essential in surface mount connectors. It is important that
_ the terminals of a connector are coplanar and within the proximity of the solder pads on
15 the surface of the circuit board so that the.terminal leads will become soldered to the
circuitry of the printed circuit board. If the terminals are not coplanar to each other
within a small range, typically about 0.10 mm (0.004 inches), the lowest positioned
terminals will sit on the top surface of the circuit pad where they will be securely
soldered, while the highest positioned terminals (greater than about 0.10 mm) will be so
20 far from the pads that they will not be encompassed by the thickness of solder paste, and

will not become securely soldered. In other words, if the terminals are not coplanar,
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R
of the termnal, and there is no intention of influerﬁng the position of
the termnal in those directions after the term nal has been bent and
pl aced in a connector housing. Each termnal is bent and/or positioned so

that it, JBERGaM40/CRs4499USnar with the dther terninals. However, PATENT
conponent and process variations nmake attai ning exact or 10 near exact

(e.g., Wi thin ssmeuerniindld wilborian thet toard, raall sofRdwiliosot] thefébydedding to open contact
coplanarity) very difficult. Attaining this very small anbunt of variance
i s conpl ex anofat!wfféﬂsi ve. Mreover, because the bendi ng and/ or positioning

of the term nals has suc : ' | .
coplanarity, the rate ofﬂf% Pﬁé%ﬂgs&%%&ﬂﬁﬁ%%déugﬁg%%é)tfgl}{lg%g‘gtgﬁn%%tt%wms
havi ng term nadre bendaddéepositioned | witlil mechzmivadl toclingtsbethat theyrdésirablynibatehaipl with

i nherent in_this technol ogy,, particularly with respect to coplanarity of
the termnafs %W@%@dﬁg@m . emlitelmrcﬁ, Cleasancs e designed; a5 the, backrandcthe front

havi ng terni nglsSieBimAME" fa Esre! 13600 8t i%t?e\é?htléngﬁlﬁp&el# gzz?fiﬁﬁﬁ of W%éagm

THE | NVENTI ON The present’ Tnvention Is direc 0 a rircal co
assenbl y for 2fioserdirestionsgftentha tenmindl drels béencheint afxb pladed irparponmctoy hoasihg.u Hably

having a plurality of passages; a plurality of termnals, each term nal
having a fi rsttegﬁénhi%g&%&gglﬁrdwsﬁ i SQt éﬁt dhedesirablye 15 coplanag Wity the other
passages and Hﬁinﬂfé =Y s gl X =Tl 1.3

engage an aSSt(;%I ate 'cgﬂ??c%r’ g‘g‘&ﬁ%ﬁ e B@?%‘Pep cl ??ﬁﬁ% Bowd%tﬁé&g?\%g%g&
havi ng a siopemkaeexhchie.gn withinl about Del Osinny) ddnetesminahiead tposigiohing (h.ed)ycopianerigyh

of the plurality of_25 termpals so that _the first end of each of the |
plurality of t¥mi ﬁfcglti BRpme; saveﬂ'éaélle%mﬁ%af XPrAnce 15,AAMBISy aod Sxpesive.
the plurality Moréo%ﬂ‘ Bethse! the %B&ﬁg%d/cﬁ%itiﬂ apt&n@zﬁﬁﬁ&%%cpme w
present invention, the predetermned angle is responsive to the angle o

t he sl oped endtoterandecnwmrderrto achiese copldmarity, thetratecofdfatiure iadyghct of t he

present invention, the 3 redeterm ned angle is substantigl]ly .equal,tqg th

g of e sl oped end SHuE AR of GommeqErsdheine derapan and e Sl sepeloped.

of the preggnt Ry ?&ﬁiiﬂrborﬁehﬁro%l}%seirﬁferem in 3his technology, particularly with respect to
coplanarity of the terminals in the connector. Therefore, a need exists for a connector
having terminals that overcomes the drawbacks of the prior art.

[= R

SUMMARY OF THE INVENTION
-The present invention is directed to an electrical connector assembly for
20 mounting on a printed circuit board, comprising: a housing having a plurality of passages;
a plurality of terminals, each terminal having a first end disposed in an associated one of
the plurality of passages and bent at an initial angle; a body, and a second end arranged
to engage an associated contact pad on the printed circuit board; and a wafer having a
_ sloped end at an angle, the sloped end contacting the body of each of the plurality of
25 terminals so that the first end. of each of the plurality of terminals is bent to a
predetermined angle, whereby each of the plurality of terminals is coplanar.
According to one aspect of the present invention, the predetermined angle
is responsive to the angle of the sloped end of the wafer.
In accordance with another aspect of the present invention, the
30 predetermined angle is substantially equal to the angle of the sloped end of the wafer.
In accordance with a further aspect of the present invention, the angle of
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t he sl oped end of the waf ér has a value in the range between about 6 and
about 45 degrees, and preferably about 15 degrees. In accordance wth
further aspects of the present invention, the body of each termnal is
subst ant | BERG-2A40/CR UShe wafer conpBises an insul ati ng mat er PATENT
In accordance with a further aspect of the present invention, the initial
angl e of the thersiopahend of rthe waferahasr a tvialue inhthe amaggec betiveel abshito exid eabdup 45
each wafer. The initial as val ue in the range between about 5 and
about 25 degr‘é’&é’?esaﬂﬂgm%g&’ﬁb{l%?“&g@ﬁm-degr ees. In a further enbodi ment
within the scope of theypsesrihce Wi RirtHeP ?&-&Eﬁxr"%h B&gp
assenbly for nounting on a print edmgl rcw?sgg%i%g,gmg npri sdés amﬁgﬁés]l n fa?/al‘:lr%g
a plurality oferpimigsbstantiglyulingars sndothe fwafett cdmprises ah snsulatingumatéridly of

second terpinals, and a,wafer, Each first term has a first end dj sposed
in an assoCiated one oqumwjawf?ﬁmb s‘L%mmveatﬂ%ﬁPq W;t-:q?apgle

angl e, a bodyef dedird en8 PRt HBster tHal tHE Engle o?ﬂﬁaﬂmarﬁrﬁscg%hﬁ%%rcofﬁ@ﬁﬁﬁaé

pad on the printed circuit board. Each second ter 1 as a first en
di sposed i n aangishasci waluelinthe range tatwepm about) § and abiout @5 tdegtees; pamd preferdbly wbaut
ri ght angle, iﬁg a body having a second end arranged to engage an

associ at ed cont S88™8h the printed circuit board. The wafer has a sl oped end

at an angle, the slopedyeRoffrdRt Apibodichéte WiRHH B sEsiellof thel it iBbenti
termnals so that the first end of each of the f‘li'rsst tgrinl%n géqtsﬁbeenrtlltonfgna

pr edet er niidedelectrjcal compestor agsembiyhfop imauinting om 8 printedrdirentitboard camprises a. hadSing
The wafer al sp has apertures.w th each Ltur grrespondi ng.to.an
associ at ed ont23p8 tani? ndf PAFAEI% P tﬁa?teﬁcﬁ% Y5 4 %@“ﬁlé%’oef secapd

one of the segpmehalseahid AakTeR 2 EAEH fifsP iétufiRal (HAS aSFRSY éndf @ispokb® irl 2% BskLAfdAdHE
ot her aspects of the present invention will becone apparent fromthe

fol | owi ng det ef thegplutalityraf passages and bemgs at an dnitial anglehe hodys randdesesand end> grranged
conjunction wth the acco nyin rawi n BRI EE DESCRI PT THE  DRAW NG
Fg T 1o 1o, PosaRE pR ARSI tact gt o P ST Aoard-  ach SeyoRd PRl
term nal B apgof AP efd Wispbsddia 43 5 ted BNSOF thepaaby addobéiat Asprvkithtdly a
wafer; Fig. IBis a cut-away side view of the exenplary connector housing
of Fig. 30 1Aright angle, anthaibody haviag anecond ens apminged to engage an associated contact on
the printed circuit board. The wafer has a sloped end at an angle, the sloped end
contacting the body of each of the first terminals so that the first end of each of the first
terminals is bent to a predetermined angle, whereby each of the first terminals is coplanar.
20 The wafer also has apertures with each aperture corresponding to an associated one of the
second terminals so that the body of the associated one of the second terminals passes

through the aperture.

The foregoing and other aspects of the present invention will become
apparent from the following detailed description of the invention when considered in
25 conjunction with the accompanying drawing.

BRIEF DESCRIPTION OF THE DRAWING
Fig. 1A is a cut-away side view of an exemplary connector housing having
a terminal in accordance with the present invention prior to mating with a wafer;
Fig. 1B is a cut-away side view of the exemplary connector housing of Fig.
30 1A as it is being mated with the wafer; .
Fig. 1C is a cut-away side view of the exemplary connector housing of Fig.
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Fig. 1Cis a cut-away side view of the exenplary conngctor housing of Fig.
-4- 1A after being mated with the wafer; Fig. 2 is a front top perspective
view of a row of exenplary termnals incorporated into a connector in

accor dancBERG-R4407/CR49EUS i nvention; -Fgg- 3 is a front bottom ppuyRaeti ve
view of the connector of Fig. 2; 5 Fig. 4is a rear top
perspective vigwfef bbidg HABNWithothe Waféh 9- 2, Fig. 5Ais a cut-away side
view of a further exenplary connector housing having a termnal in
accordance with the preFigt2 iisiacnontcop glerspectiviet viewi ofha raw gifeexemplarp akrminals
prior to mating wt .wafer: Fig..5B is a cut-away side view of the

exenpl ary con'r?g@EPBFa P A0, gt W%V’Ma‘h%g’ﬁé‘?'ﬁdmﬁ&f‘% with the

wafer; and Fig. 5C is afFguts gvetrost Blifttor tiﬂr@%‘e%%@ffﬁlae’o&ngfﬁ 0R,
housi ng of Fig. 5A after%ei ng nmated w tﬁwts'ﬂég wafer, DESCR P Imfg' Z
EXEMPLARY ENMBODI MENTS AKIR. BESR e@DRDTperspectveMiew of /thatconmector afiFigc®pd to a

connector having a set gf rimnals. 15.. The termgnals are preferably |
copl anar and are used a@'gp§ 18 greubAvay @gfrvi’%P?ﬁ?FF ESHGEPlary, gornector; hoysing

connect or wi ! fivinghs tefinfil i dcbidhnd otk Pribar ilVihriG BIRRE With riéht AR ERERL

with the present 1nvention uses an insulative wafer to achie and mal ntaln
t he copl anar i pijorofo mating withianwhfer; Initially, the terminals are overbent so

that as the wafer is bein l.aced in the conn or _housing, the term nals
contact the wafer on a E?%B@ 3 PHEVRER YIW@?B{‘%W\X&%‘PrQQ“%o%%r
i s being mot eslsvstinist tgng iaRACKiTH tOowafeRdand he waf er pushes agai nst the

termnals to establish coplanarity. Thus, the wafer works in conjunction
with the termnals in tFig S6nsacubawapside vigw of the exemplary comgrton dousing of Fig.

Therefore, thg,cqnn r ts t ermnals for positioning while
ensuring thatg‘?t@&fﬁiﬂ%ﬂﬁgﬁ @8;)‘?32#&. Fig. lAis a cut-away side view
of an exenpl ary connector housing having 25 a termnal in accordance with

the present invention prior to mating with a wafer. The
DESC ON OF EXEMPLARY EMBODIMENTS AND BEST MODE

The present invention is directed to a connector having a set of terminals.
15 The terminals are preferably coplanar and are used as part of an electrical path connecting
a mating connector with a printed circuit board (PCB). The connector in accordance with

the present invention uses an insulative wafer to achieve and maintain the coplanarity of

the terminals. Initially, the terminals are overbent so that as the wafer is being placed in

the connector housing, the terminals contact the wafer on a slope of the wafer. In other

20 words, as the wafer is being mated with the connector housing, the wafer pushes against

the terminals to establish coplanarity. Thus, the wafer works in conjunction with the

terminals in the connector housing to establish coplanarity. Therefore, the connector
supports the terminals for positioning while ensuring that the terminals are coplanar.

_ Fig. 1A is a cut-away side view of an exemplary connector housing having

25 a terminal in accordance with the present invention prior to mating with a wafer. The

housing 5 can be a conventional housing and preferably comprises plastic or other

dielectric material in which a plurality of terminals can be placed and electrically insulated

from each other.

Each terminal 10 comprises a first bend 15, a substantially linear body 20,

30 and a second bend or beel 25. Each terminal 10 is inserted into an associated passage in

the connector housing 5, as would be known to those skilled in the art, and is preferably
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housing 5 can be a conventional housing and preferably conprises plastic or
other dielectric material in which a plurality of termnals can be pl aced
and electrically insulated fromeach other. Each term nal 10 conprises a
first benBERG-2440/CRS449% US| | y | i near bosly-20, 30 and a second bpATENT
heel 25. Each termnal 10 is inserted into an associ ated passage in the

connect or houlérit@ising coaveiongdl RRckdivan tédling) aRBouphi dryedlethBd (0FPréVilling ARE tvs

preferably -5- bent using conventional nechanical tooling, "al though any

net hod of ~pr okends 1§, 2Adntthe tasevieal 1scamlse psed; hEhe &irstibend 150is ovnapped arownd an

The first ben LS p ny| tion 7 of the housing.5. .
t hat defines %‘}1@583’;“&%2 | n&Saﬁvﬂ“u%g@g ?Rﬂﬁt ef%cggﬁe Pgss%esét}t?e‘gl}‘c%% ﬁ%g‘% 1
angl e B, pri OinsértedyBindnBashik fangieeByairivr ©Omafihe witlokie Rafér 50. PTRE ahge! B i
t he range between about 5 and about 25 degrees, and nore preferably about

10 degrees5 aprefesably, inethe panggdstvesa abow sl angsabonb s degreey, ind mporgrpreferably abgut

20 of the terym 0., e 4 Sp-at th 0 r
ol end of t I PP MERRONBEL Yol B porn in 1 i BRI iHCRe
t he connect or teprfiinil 10."Fhe kscot behé dr hétl25SiR ik lead dr $6lder ifilednabdfythe dsrnilfal
angle in the range between about 45 and about 135 10 degrees, and nore

Sr ef erably hal0 apd inused asrp eontact fg eheoBEReWhish the cannaetar ipuitimatelp mounted.
Gater B0 ro yheMoa Maos SRRERYy bt iy UaellSbine farle reliesh Yol RS o ot 135

The waf er 180 dogedes) aidd moreopreférably s anruhglesini the range dretweent abou180had @bout 110
nei ghboring termnals fromeach other. After the termnal 10 has been

i nserted i nt 09¢85eesy 3¢ HMeagpred sith respech i s hody 120 of the serminaldOsat er 50 i s

Phe. wat or 50 pr of or abl o Anaated 3018 b Suattisn 3 bl tcblank ey OF et
STope 25, 13 preforabiy inThe Tanon Bateben Abot o and about a2 Daor sens
and ore pref EFRisRl fragm sach Athers Atk e terminal 40 ambesainserisddniohe Bouside 3 4
force the,ger %@@@gg@é Fﬂe%ﬁsﬁ(ﬁﬁﬁio@ﬁ%& oo M the heiEng5 Cid §own in

After positio espect
Fig. 1B. One end of the wafer 50 preferably has a slope 55. The slope 55 is used to

force the terminals 20 into a new angle, coplanar with one another. The angle of the
slope 55 is preferably in the range between about 6 and about 45 degrees, and more
preferably is about 15 degrees, although any angle can be used to force the terminals 20

20 into a new angle, coplanar with one another. After positioning the wafer 50 with respect
to the housing 5, the wafer 50 is pressed into connection with the rest of the connector
assembly, as shown in Fig. 1C. Preferably, the wafer 50 snaps into preformed grooves
on the connector housing 5 for a secure fit. It should be noted that any conventional
means of securing the wafer 50 to the housing 5 can be used.

25 By connecting the wafer 50 with the rest of the connector assembly, as
shown in Fig. 1C, each terminal 10 is forced out to a new angle, by the slope 55 of the
wafer 50. For example, after bending the terminal legs 20 around the anvil portion 7, the
location of the heels 25 of the terminal legs have more variation from terminal to terminal
than what would be acceptable for a surface mount soldering process because of variations

30 in the components 7, 10, 15, and variations in the bending operation. Engagement of the
terminal legs 20 with the slope 55 of the wafer 50 forces the angle B of the terminals 20
to change, thereby moving the heels 25 of the terminals into better coplanarity, with each

heet Has Been Replaced

T



to the housing 5, the wafer 50 is pressed into connedt{on with the rest of
t he connector assenbly, as shown in Fig. 1C. Preferably, the wafer 50 snaps
into preforned grooves on the connector housing 5 for a secure fit.

~’shoul d bepppEI4adyeiR-2a999 g venti onal pegns of securing the waf erg q-l?frthe

housi ng 5 can be used. 25 By connecting the wafer 5 t he
rest of the cgppgctor assenbly, as shown in Fig. 1C each termnal 10 is
forced out to a new angle, by the slope 55 of the wafer 50. For exanpl e,

after bending the term Imhccoriance Withrthel preséitcinveinioh, Merdngleiofithe ifit&t Bepd AlSi 9N
of the heels 25 of the term nal Iesg&e&ave nore variation fromtermnal to
term nal t hanTSSPRRSIVEJIO the angle of ths: ¥ of ths wafer 30.c Inone exeraplacy, embodiment,

process becaugg en%‘ﬂ&@'&?b&gme' the Eﬂ%e%?%oél% 5? éf tlfee afl:PS anghy exgmple,

variations in th i'ng operati on. agenen vater 3P egs

with the skopif thslope 55is Yidbgreessdhdf owermimalt mehmmgﬁxet bendf 15 Qxgplé of Bldbgi‘&s,ZﬂxehO
change, therea{ novi g’%é’h heel s %5 of the t m nals into pett
copl anarity, et‘h“gé%\ e Tigstihend 15, ingreasss by Kedegrees afise We‘ﬁ’c‘h ithe, wafer 10,

t he angl e of d &5 e

of the wafer %@gﬂ{ egggerr%l a’tr@lséﬁomxftﬁ Oge an@%%’ ”?%F"cga“q? ory,

becone the andégreest Thﬂeﬁir@,pﬂae&&felfmbhmgeé&leﬁ@le Gfahe@mmm! 15%f thé térinénal
has a first bend 15 angle of B

sIoe55isY egrees and a termnal

deqr ces. t hen 10 LIS TaREE Usforen GbpyCendhod deEtees, s proierudy BYOsk IdcRrerss. Wshauld
mat i n ' t § % @(%U?ﬂ

fi rlstgb\(,amnglalgigr?\gr%d:ggggy% fin’ho é%g‘r%g}agﬁ lﬁr%ere org&?gé\%g@t: Jfg@e ﬁrst
(l; h ?nges t Be ?bgidelic)ibf dagh of theslermnmisi wviileadictatee by a¢herslopd 53-Of ithe Wh‘fetr 158p geelzs not0
et ween abou an egr ee e S shou

be not d, homgwsmlma%g Siobe, 32k e sateanot 0/l aparoAsE selecion 9h0% gk
of the first Beng f fileA GHgelof tthe fik® 'ehd a5 Tan BB attBingd.Ct at ed by the sl ope

55-of the wafer’ 50, does not necessarily equal the slope 55 of the wafer
50. Wth the appropri at &hus;|becauseeachfterniinal 48 fqn@dﬂt?tham&medhavm&b sanglﬁest

of he 158t Bendlaccate g Sl B el B MRS 50 N i
mated Wi th t hg etk sninhid€ 0R @planlrifyS RERKIERSE tBE thitial first bend angle of each
of the terminals. For example, assuming a first terminal has an initial first bend angle of
B, and a second terminal neighboring the first terminal has an initial first bend angle of
B,, and assuming B, does not equal B,, after mating with the wafer having a slope of Y
20 degrees, both terminals will have a first bend angle of Z (where Z may or may not be
equal to Y), and thus be coplanar, although they had not initially been coplanar. The first
bend angle of the first terminal will have increased by X, degrees (X, = Z - B,) and the

first bend angle of the second terminal will have increased by X, degrees, (X; = Z - B)).
Therefore, in accordance with the present invention, the subsequent addition of the wafer
25 50 to the connector assembly forces the terminals into the desired final assembled position.
The wafer 50 makes the process of bending the terminals 10 into precise coplanarity less

complex and more economically feasible.

Fig. 2 is a front top perspective view of a row of exemplary terminals
incorporated into a conventional connector housing in accordance with the present
30 invention. Fig. 3 is a front bottom perspective view of the connector of Fig. 2. Fig. 4
is a rear top perspective view of the connector of Fig. 2. Figs. 2-4 contains elements

similar to those described above with respect to Fig. 1. These elements are labeled
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supports the termnals 10 in coplanarity, regardless of the initial first
bend angl e of each of the termnals. For exanple, assumng a first term nal
s an initial first bend angle of B, and a second term nal nei ghboring the

i rst ter BERG-2330/CR-4499GS| first bendzangle of B2, and assum ngpPreNges
not equal B[err], after mating with the wafer having a slope of Y 20

degrees, both; Ay b san fil 1S

Ty not be. eqiag v AiGaRt thelt ARRYBGn 1 CRiGP R FRE. PTHS COMBERF HonRY has
initially beepassagésawhich dintaifiithe teriminals 40 gind induldté ¢heém frdm teachnothet imvphtallel
have increased b err] degree Xlerr] =.Z -.B)-.and the first bend angle
of the secondr?ﬁg(m?g?&{‘ dﬂﬁag 59 Yl("HL‘#%eaa 10And AqFSc255an agehor point Wighin the
Therefore, incaardictofs thatl sibselgliént My with HheWafer 50t diRs SHPISGHE Yr otherwi
addi ti on of tﬁe waf er 25 SOis‘ste‘(E)1 t he conneét or assenbly fgrces t he te? n?rr‘ra{ S

into the dési disturbithesecuss meounting pb et terminall h@ imthlesgonb@tombhasinge process
of bending the term nal §_10.into precise, copl anarity |ess coml ex an re
economi cal |y feasible. épardezt?gngnt?lpcﬁqplapalgtyp&ghp et ﬂ?gpm?%f%&aé %mn"
exenplary ter %glé'léss HRAGLEE! P idegreld) vthefe YORMBE hhgle df theOs1ORCS S of EaUgAfes 50 Nas
accordance with the present 3 O invention. Fig. s a front bottom

per specti ve videseribéd abaye svithnrespeot tooFighi bA-1L. Risdonglas each temminalt hys an angle less
perspective view of the connector.of Fi Fi gs. 2-4 contains el ements
T ar tot ndu P asEeR s viiin ARl Yatnereed S it ofeR plbaiyr B pbbieyed,
| abel ed 10 7byitHeaidiGoh lof teeafepei r description is omtted for brevity.
The connect or %’ousi ng 5 has passages which contain the termnals 10 and

i nsul at e t hem f r om each Aftarassemblyof the iconnectors themaplder tail ofithe seeensl Yendirdeseh

termnal 10 a a hor [ i L hi ect 0, t hat .
subsequent m%n?&?‘f%%{ﬁ@e "&l%gaa%%sﬁlgn%?qmgég’gn&%aﬁhmgde‘%% TEIRFHYS, -
t he secure fTDld:BbdaBQox?i RdBtd Wﬂlyi&ikﬂbchﬁﬁcam %ﬁﬁé&&h&@iﬁbﬂﬁrﬁ)ﬂkmﬁer
to maintain coplanarity, each termnal preferably has a first bend angle

l ess than about Y degr eddgswAAr¥C are sidenuiews (fea durthareexemplary sengector Sousing
Yorm nal HR dRViDR grietmiBedt Gedirhahl SRR Sk ifVenifi o3 &t st el Wim
of each ot her the egindt@f hbiisihg. TN eniBsliment is similar to that described above with respect
to Figs. 1A-1C, and in this embodiment, right angle terminals 30 are provided in addition
to the surface mount terminals 10. The right angle terminals 30 are conventional
terminals and are used for contacting additional contacts in the PCB. The wafer 50

-]
1)

20 comprises apertures 60 corresponding to the terminals 30 so that the coplanarity of the

terminals 10 is not affected during mating of the wafer 50 with the connector housing 5.

The present invention provides the advantages of lower manufacturing cost

and better coplanarity for the terminals, thereby increasing yield, while reducing

processing time.

25 Although illustrated and described herein with reference to certain specific

| embodiments, the present invention is nevertheless not intended to be limited to the details

shown. Rather, various modifications may be made in the details within the scope and
range of equivalents of the claims and without departing from the invention.
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10 b§ the addition of the wafer. After assenbly of the connector, the
solder tail of the second bend or heel 25 of each of the termnals 10 can

be sol der i ached to a respective contact on a P

.electri caﬁkﬂgm%‘sgjﬁy connect t'hggsc'onnect or to the PCB. Eﬁ'&ﬂhﬁ 5C
are side vie f .a further exenplary conne ' aving a
terminal in a tdéﬁ%ém th the present |nv3mumlr“ﬂm“gﬂlltﬁmrl s bei ng mat ed
wi th the connector housing. This enbodi nent i*s simlat to that descri bed
above with respect to Figs. 1A-1C, and in this enbodi nent, right angle
terminals 3D dre provi desh electeicali conoectomasstmablyfiof avountingion at printed airenit board,
The right angle termnals 30 are conventional termnals and are used for
cont acti ng 4dfPPPHEWE: contacts in the PCB. The wafer 50 20 conprises
apertures 6_? cor r espondiNgovsthg! BiVirigSh E‘hﬁlﬁh?o'f aS@gédiat the coplanarity of
the termnals 10 is not affected during nmating of the wafer 50 with the
connect or hbusing 5. The plusadityof terminals, @ach terminkd having advant ages of | ower

manuf acturi ng cost and better gopl rity. for the. m nal s,, ther.eb
i ncreasing Jield, while redud ﬁﬁpﬁ‘?d; &%W“E@rm&w‘ipﬁmfny ‘Xﬁ?ﬂ-‘rﬁf&&h

i |l 'ust rat edg anglqqRAEC A BEMitR aBple, Wi th reference to certain specific
enbodi nents, the present invention is nevertheless not intended to be

limted to The details shown.abBedhemd vari ous nodifications may be nade in
the details within the scope and ran of equi val ent f 1. claims and .
wi t hout dep%lrti ng fromthe i&ﬁ???@ﬁ%mﬂﬂ ie?g °a$$‘gs59éli fptaxtactpa% on said
An el ectricql mriaPsir@iit Be8nd/ for nounting on a printed circuit board, 2

conprising: 3 a housing having a plurality of passages; 4 |
a pluralityoof term nal s3 waferrhavingn ng)pedm&nd atyag angle, said sloped end contacting, said

first end dj sposed.in . an.associ at.ed one of, sai.d pluralit ssage

bent at anit nﬂ{qﬁ&ofgﬂ%l} gf saj p‘fur%.ﬁty of terminals ¥0 tﬁat sagf %E§Xd %S&% ota&nfpﬁlrﬁﬁg
12 of terminals is bent to a predetermined angle, whereby each of said plurality of terminals
13 is coplanar. '

1 2. The electrical connector assembly recited in claim 1, wherein said

2 predetermined angle is responsive to said angle of said sloped end of said wafer.

1 3. The electrical connector assembly recited in claim 2, wherein said
2 predetermined angle is substantially equal to said angle of said sloped end of said wafer.

1 4. The electrical connector assembly recited in claim 1, wherein said body is
2 substantially linear.

1 5. The electrical connector assembly recited in claim 1, wherein said wafer

2 comprises an insulating material.

1 6. The electrical connector assembly recited in claim 1, wherein said initial

2 angle of said first end is not greater than said angle of said sloped end of said wafer.
1 7. The electrical connector assembly recited in claim 6, wherein said initial
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8 a second end arranged oci at ed
contact pad on said 9 printed circuit board; ﬂ! IE iJ z a waf er
having a sloped end at an angl e; said sloped id 11 body
of each of Q@é w’f termnals_sg that said f| rst end of
. said pl uraFl ty 1 Nﬂ? term naI s is bent to a predeterm ned angl e, erﬁt
each of sai d B%%é 8%@%? T
el ectrical ?fogragcggfs%n%fy reC| % I'n a@ggl m 5‘\’/%%?5%& asbgut 252degrees %d
pr edet er mi Bedsaicnahge bf said sloped entof said afaferctinglacvaiie Mithe radgetvtwesitatdut 6aind
wafer. 1 3. The el ectrical connector assenbly reC|ted in claim
2, wherei n%a?‘??“ﬁ“ﬁr@ﬂ&e&r m ned angle is substantially equal to said angle
of said sl oped end of said wafer. 1 4. The el ectrical connector

assenbly recited in claim1, wherein said body is 2 substantially linear. 1
5. 1 8The el ect Mhe @lectricab eohmectorassembly recied tindldim 7,| whereih, saih friialn

saidvvafecho rpses_.an ipsulatin erigl, 1 6. ) The

el ectrical 2 ﬁ?égf’f) ﬁB‘P 33% %(‘,’Plflg(??ahm&&‘?ﬁg{“svm 8id, a.g&lpd)f-sHthlggedfnd

angle of s 'dofk&&twﬁéidhdssa Pibe gf rlstdgg&e§a| d angle of said sloped end
er

of said wa e el ectTical connector assenbly recited
in claimb6, V\/nerel n said initial 2 angle of said first end has a val ue

in the range hetween ab about 25 degr ees, 3 said an of sai d
sl oped endqof 8sai d waf e%‘ﬁ&g‘;@‘g aﬁ;@%ﬂy °f€é‘@ri a’f}mm n’d‘g J¢ has
about 45 degr g§giyelin the ebe;weenaﬂaex@hﬁ&m\ﬁads degrigct or assenbly recited

in claim7, wherein sald Imitial 2 angle of said first end has a val ue of
about 10 degrees and said angle of said sloped end 3 of. said wafer has a

val ue of ahout 15 degre e_el Ir cal nnect or

assenbly réc ﬁgd in cl amfmmw& vﬂ?’?lﬂ saijangle,has

bet ween ab t 1 ees. The el ectrical connector
qut ?glgﬁféﬁo@*!ﬁc aHE 51@:%&!

assenbly reci Im?9 erein sal d angl e has 2 a value of about 15
degr ees.
1 11 An electrical connector assembly for mounting on a printed circuit board,
2 comprising:
3 a housing having a plurality of passages;
4 a plurality of first terminals, each first terminal having
5 a first end disposed in an associated one of said plurality of passages
6 and bent at an initial angle,
7 a body, and
8 a second end arranged to engage an associated contact pad on said
9 printed circuit board;
10 a plurality of second terminals, each second terminal having
11 a first end disposed in an associated one of said plurality of passages
12. and bent at approximately a right angle, and
13 a body having a second end arranged to engage an associated contact
14 on said printed circuit board; and
15 a wafer having
16 a sloped end at an angle, said sloped end contacting said body of
17 each of said plurality of first terminals so that said first end of each of said plurality of
18 first terminals is bent to a predetermined angle, whereby each of said plurality of first
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1 11, g An el ectricat connector assenbly for npudting on a printed

circuit board, 2 conprising: 3 a housin plurality
of passages; 4 a plurali ty of flmm \ﬂn gl‘lwm ch first
term nal tGR430/CR | rst an

associ at ez one of sal d g?urallty of passages 6 and bent at an ini tHAFENT
angle, 7 body, and 8 a second
end arranged to enga ecoé’rl'anggsgﬁ ated contact pad on said 9 printed circuit

board; 10 20 a playsiadalifyYoftpern@es ﬁﬁ'ﬁeﬁxﬁ?&oﬁu@o}ﬁt}ﬁ%%ﬂr}gsocmed
end di spos

termnal havi ng a first
associ at e(?Joné’ntOfsiﬂQj sefopd Apmaipalsf sopthat aajd body ofnshid associatedapmer ok saidtsetonda

ri ght angl a body having a second end
arranged tzgz engage aRasggssgxglou e%?l o%?’g%? on said printed circuit board,
and 15 a wafer having 16 a sl oped end at

an angl e, sald sl oped end contacting said body of 17 each of said plurality
of first térnmilfals so tHIE 5@9@1“# CORnesty éﬂse@hb’hl'@lte@amdcbimrhl,l M;hemﬁn 1s8id

e

a plurality of apertures, each aperture corresponding to an associated 21
one of said sggond term nals so that said body of said associ ated one of
sai d second 233- t er ni na/Tlhepelsctzical gornegtor sassemblye recited . iniclaira. 12, wherein said

-[il)-ll:lgd:![ Sftnr Inzgg angl e I's re@%gﬁgﬁf‘e W%ﬁgﬁé%ﬂeé’i aldm%%goengﬁsap wafer

wafer. 1 13. The el ectrical connector assenbly recited in claim

12, wherern sqi,d 2 predetermned angle is substantlally equal to said angle
of said sldpedend of sdibg elgetrcal connector assembly reciteqin claimct }.i whereinowird:bodyr

assembly 1 o6 e ik Rkt i St Gtidly Ry POTY

0

1 15. The electrical connector assembfy recited in claim 11, wherein said wafer
2 comprises an insulating material.

1 16. The electrical connector assembly recited in claim 11, wherein said initial
2 angle of said first end of said first terminal is not greater than said angle of said sloped
end of said wafer.

w

17. The electrical connector assembly recited in claim 16, wherein said initial
angle of said first end of said first terminal has a value in the range between about 5 and
about 25 degrees, and said angle of said sloped end of said wafer has a value in the range
between about 6 and about 45 degrees.

WO M

[

18. The electrical connector assembly recited in claim 17, wherein said initial
2  angle of said first end of said first terminal has a value of about 10 degrees, and said angle
3 of said sloped end of said wafer has a value of about 15 degrees.

1 19, The electrical connector assembly recited in claim 11, wherein said angle
2 has a value in the range between about 6 and about 45 degrees.
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2 of Said first termnal is substantlally lin The

el ectrical connector assenbly recited | n cl ai ﬂfmmﬂmam Hlllsuaullj waf e
conprises an insulating material. 1 ¢ The el ettry cal connector
‘assenbl y rBERGeZMOUICR-MIMYS, wherein salld- ini ti al 2 angl e of sai dPATENT
end of said first termnal is not greater than said angle of said sloped 3

end of said wafer. 1 17. The el ectrical connector assenbly
recited in ¢clajm 16, wherein sai |n|t|al 2 angl e sai.d f st _end of _ said
first terrri?'nalai(ﬂ]as a vale‘bépi’ é E&%&ﬂmjﬂ% » WherGn said angle
degrees, ang qﬁsqmsfmou%qsche?}&p.ed end of said wafer has a value in the
range 4 between about 6 and about 45 degrees. 1 18. The

el ectrical connector assenbly recited in claim1l7, wherein said initial 2

angle of said first end of said first term nal has a value of about 10
degrees, and said angle 3 of said sloped end of said wafer has a val ue of

about 15 degrees. 1 19. The el ectrical connector assenbly
recited in claim1ll, wherein said angle 2 has a value in the range between
about 6 and about 45 degrees. 120. The el ectrical connector

assenbly recited in claim19, wherein said angle 2 has a value of about 15
degr ees.
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