CARD EDGE CONNECTOR BACKGROUND OF THE INVENTION |. Field of the Invention
The present invention relates to a card edge connector, and nore 5
particularly, to a card edge connector having a thinned-down feature, which
can solve instability, cracking and warpage issues. 2. Description of the
Rel ated Art Card edge connectors are widely used in the el ectronics

i ndustry. An edge connector is configured to receive a printed circuit
board with a 10 mating edge hgARIY EDGRICONNEOTORNt act pads adj acent to
the edge. Generally, such card edge connectors have an el ongated insulating
housing w th an elongated receptacle for recei viE&ﬁ]@t he mating edge of the

printed circuit board. BMM IS}NQOJ“eTH&ENy 19N ayed al ong one or

both sides of the receptacle for electrically coupling to the contact pads.
In many 15 a pI|c : . edge connector is nmounted to a second
printed C|r08|t dg? thé?ﬁ @g@ﬁ% "not her board” to receive the mating edge
board, called the "daughter board."” One problemw th card edge connectors
ari ses from the Thie peestnngnveieimndslatedr tdiagbaderdpt yecatinector,0ahd mbrecui try.
The termnals of such a card 20 edge connector_ are |nserted within an

i nsul ating h@@gi%’éad}éﬁﬁlac%ﬂ"é& ¢ CEmRACQR havingAtinngi-davan epduss) wishe. The
termnals ar tacle of the insulating
housi ng, sep fé@% §&Bgﬂ¥t§tcﬁ%h§$agwagﬁ? lgﬁ‘? partl tions are usually span
supported by a rib. The high-density requirenent of the connector results

in the insul ai ngﬂé@éﬁ*}ﬁﬂnﬁﬂ'ﬁhbﬂhﬂa&'ﬂ Afgceiving the term nals being
extrenely thin. Not only does this result in the insulating housing

portions potentially providing insufficient supﬁort for the term nals, but
al so adds to theCandr @%e@o@eamﬂammﬂ%@ymgéuatt 2 glactesigsgindustsy.t An he

I nsertion of ehgg éo%rn@ct%%l i oot guulrEfiq% recewenggffrmtea circuit board with a

10 mating edge having a plurality of contact pads adjacent to the edge.

Generally, such card edge connectors have an elongated insulating housing
with an elongated receptacle for receiving the mating edge of the printed
circuit board. A plurality of terminals are arrayed along one or both sides of
the receptacle for electrically coupling to the contact pads. In many

15 applications, the card edge connector is mounted to a second printed circuit
board, called the “mother board” to receive the mating edge board, called
the “daughter board.”

One problem with card edge connectors arises from the increasing

demands for high-density electronic circuitry. The terminals of such a card

20 edge connector are inserted within an insulating housing fabricated of
dielectric material such as plastic. The terminals are disposed in rows along

the receptacle of the insulating housing, separated by partitions. Two
adjacent partitions are usually span supported by a rib. The high-density
requirement of the connector results in the insulating housing portions

25 receiving the terminals being extremely thin. Not only does this result in
the insulating housing portions potentially providing insufficient support for

the terminals, but also adds to the stresses placed on the insulating housing

due to the insertion of the terminals, resulting in damage.



Referring to FIG 1, for exanple, a termnal 1 usually has side |ocking

| ock-barbs Il for retention of the termnal 1 within the insulating housing.
During insertion of a termnal 1, the barbs 11 dig into the correspondi ng
sidewal I s of retention slots in the partitions to retain the termnal |
within 5 the insul ati ng housi ng. However, such a terminal | wth | ock-barbs
11 can weasily crack the rib span supporting the partitions during insertion
if there is toRefering tut EXG.el, dor examplef attbenmahi exsually fangideolodkimgl d | i nes.

The rib is racked dye. to the co essiqn force .comng fromi{he .l ock-barbs,
which are ifpciulpa,rg%éitfg&trf_:tepﬂoxé@g%q: Gmipglel ay1 n|tg1%|k3-°ﬁﬁat|l% OWHE®s can

al so cause 1 ] t] | ) : e t he

i nsul ating gusgngl@%ioﬁagggotgﬂgﬁiggg P E:tfge &ﬁf‘% (ljie:;a(rl)é Eg@rg{en%?lﬁ%fw?ﬁlg damage
may be wor seidedrally of aetenfiah siosantthepartiticrst @ epdae thauseningl 1 mithihact uri ng

variations. Referring to FIG 2, for another exapple, the terminal 2 with
|l ancing 5 |'s thscraswlanBg housingyr Hewsver, sueh ndermipahb 1 ovith dogk-hanbs Misagh may

casily damgaauen e ok SPat shE R ad P iORY BHERTR ok IR oraged
i nsul ating heyts ru@hAafdric@@scebt f BRHSSret (30 mBSEToRIGWERY Hhétal Thé itbR unstabl e

under the effect of external force. The unstable termnals are |oosely held,
20 and t hei r craskedaluepor thecrranpressjayifnrpet eemingnfraot theabiwkdparhs,dabyght er board
and tail portions unt ed op a,not her,boar,d r.e easi forced out of their
Matail ed posts ToRdl coartr By BB I 3F 1edifin I5ak-biibs Fahchlsd Ehvsnal

desi gn at : - hon ' C | t he
maul at g had e ing o A BRSOl T EVENT! O
An obj ect i vehofisihpds pnedenf plastestwih defotmalie matate, aheelanmgd maprieved card

edge connector with fewer insertion problens. In ord(?r to achj eve, the above
obj ective, awoiscReddyy t@AHBEL dpseren interference caused by manufacturing

variations.

Referring to FIG. 2, for another example, the terminal 2 with lancing

15 lock-barbs 21 represents another type of terminal, which may cause a
problem with unstable locking. The insulating housing portions are easily
damaged by the lancing lock-barbs during insertion, and the damaged
insulating housing portions will cause the inserted terminals to be unstable

under the effect of external force. The unstable terminals are loosely held,

20 and their contact portions, engaging the contact pads of a daughter board
and tail portions mounted on a motherboard, are easily forced out of their

installed positions.

Therefore, it is now desirable for a new terminal design that resolves
the above-mentioned issues causing damage to the insulating housing of the

25 card edge connector.
SUMMARY OF THE INVENTION

An objective of the present invention is to provide a new and improved

card edge connector with fewer insertion problems.

In order to achieve the above objective, a card edge connector for



-2 receiving a card nodule is disclosed according to the first enbodi nent of
the present invention. The card edge connector conprises an insulating
housing and a plurality of termnals. The insulating housing nmounted on a
printed circuit board conprises a card edge receptacle configured for 5
receiving the mate edge of a card nodule, a plurality of term nal-receiving
cavities arrayed along the insulating housing, a plurality of transverse

valls i sposediahano bl 24 adohatalaniaadoSE IR3PLRoRmbS Sfre

termnal - recerving cavities an ra I'ng suriaces disposed

correspondi neghe prdsbat irBretitioal - The javd rgige adunhkeetdr dongprides s visudatingal | 10
spans the insul ating housing. Each termnal-receiving cavity is separated
f r om adj acenhovsingiand|a pldityi ofgenainals. eThe tnsalafingebénsing mamjed pa 2

insul ating housing. hy. the correspondin verse walls, ch

orm nal - pecBrOad Gigti PGl hFBBREE A" Wald, WY Lot ErtBlso RanBSRa, S ng
surface sdi speseiifd (RO that@edEbSfAdiA8 SRSAlE 20 PURARE ¥&ldrminalec&iaig modul e
includes a plurality of Is contact pads. The termnals are configured for

el ectri cal | ycavities amayed along the heswdatmgpbousisglsa phdalityeofpransverse ovalbsui t
board. Each termnal .is received. i t he correspondi term nal -receiving
cavity and cOmpprebalons e, fisubios hoisihg ABH GORPORIIE D PRCeTBEGI-,

t hi nned- down hen L S corr, [ r L, RLNG e,
wherein the tr??lé?l‘;nﬁelg om@egﬁdongﬂf | ngﬂgdgg g&ra}erﬁg%t Sgﬁfra?réeynbgrgﬂf)%@gr ally
protrudi ng beywashomdsngl¢o ethge tevfihdlereceieimgnichoniepor Bach tranargrgevatlhe

retaini ng surface. BRI EF DESCRI PTI O\ Cg THE W NGS The.invention wll be
descri b¥d acé&p#ngi thg nsulatiag pisHied Eachvipmasal-receprng ipavity ifisepargteghons an

L L e R
enbodi ment  &busihg By eerbriesy@dih@tiansverse walls. Each terminal-receiving
cavity is provided with the corresponding retaining surface disposed on one
of the adjacent transverse walls. The card module includes a plurality of
15 contact pads. The terminals are configured for electrically interconnecting
the contact pads and the printed circuit board. Each terminal is received in
the corresponding terminal-receiving cavity and comprises at least one
retention portion that includes a thinned-down section disposed
corresponding to the retaining surface, wherein the thinned-down section
20 includes a retention member laterally protruding beyond a side edge of the

retention portion to engage the retaining surface.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described according to the appended drawings in
which:

25 FIG. 1 shows an example of a prior art terminal;
FIG. 2 shows another example of a prior art terminal;

FIG. 3 illustrates a card edge connector according to one embodiment

of the present invention;

FIG. 4 shows a pair of terminal-receiving cavities configured to receive



FIG 4 shows a pair of termnal-receiving cavities configured to receive -3
first and second term nals according to one enbodi nent of the present
invention; FIG 5 is an exploded di agram showi ng a pair of

termnal -receiving cavities and first and second term nals according to one
enbodi nent of the 5 present invention; FIG 6 shows a two-stepped groove
according to one enbodi nent of the present invention; FIG 7 shows an

alternate arrangenent for . first,termpals and. s term pal ording to
one- enbodi melroLofi HecoiiL Sertibpls, &ieBrdil eh Ofe RGN eyt JF ¥ Arstefi e of

t he bottom ofndefiohnsul ati ng housing according to one enbodi nent of the
present invention; FIG 9 is a cross-sectional view of FIG 8 along Z-Z

FIG 10 shows an enl arged perspective view of the area denoted in FIG 9;
15 FIG 11 showd1lGhe g @ntemlqged/ﬂ@grm shomingta peir reintermanal-raceiEgnd

term nal accordi.ng t ne epbodi ment of. the pr.esent inventj.on: F 12 shows
an entar ged pevtigeebd fENaElSPoliE mials HERBHES Y ok rEodilngpkfie 3 hove
t he back si dgrélsEﬁWnQEnﬁoﬁ;i rst termnal and a second 20 termnal; and FIG
14 shows an enl arged perspective view of the area denoted in FIG 13.

DETAI LED DESCRI PTI ON OF THE | NVENTION Referring to FIG 3, an el ongated

el ectrical card Hénreshows a0tvaf-stepped gﬁ)tﬂwgam@agi@gttppmd smblodwnentTéle car d
edge connectg{ 30 cor‘rBri ses a unitarily -4 nol ded, elongated insul ating

housi ng 31, HGRFESCHANYRUGN nenbers 32
FIG. 7 shows an alternate arrangement for first terminals and second
terminals according to one embodiment of the present invention;
10 FIG. 8 is a sectional view of the bottom of the insulating housing
according to one embodiment of the present invention;
FIG. 9 is a cross-sectional view of FI1G. 8 along Z-Z;
FIG. 10 shows an enlarged perspective view of the area denoted in FIG.
9,
15 FIG. 11 shows the front side view of a first terminal and a second
terminal according to one embodiment of the present invention;
FIG. 12 shows an enlarged perspective view of the area denoted in FIG.
11;
FIG. 13 shows the back side view of a first terminal and a second
20 terminal; and
FIG. 14 shows an enlarged perspective view of the area denoted in FIG.
13.
DETAILED DESCRIPTION OF THE INVENTION
Referring to FIG. 3, an elongated electrical card connector 30 of the
25 edge card type is shown. The card edge connector 30 comprises a unitarily



di sposed at opposite ends of the insulating housing 31 for retaining and
ejecting a card nodule 40 and a plurality of first and second term nals 33a
and 33b received within the insulating housing 31, The insulating housing s.
31, defined by a board-nounting face 311 and a board-receiving face 3 12,
having a pair of extended portions 313, each of which extends in a direction
beyond t he board-nounting face 311 and receives the corresponding | atch

314 and a pi AR CelBfgatd fARNRg DGGGRE: SEORPRAECY, Beq Beiblh JAoCane

receptacl e SdApomﬂ agoppdsﬂeoendeoélthe ngsulbjtengrmbasmggm Lor métalmag cadd nodul e

40 whi ch d I 42 d t h

{onS.”t uﬁl el cifeitad Brcand arodle 4Drand & PlugiooL i 284, sorned sabiealand Epaceg

erm nal -rec e secon
ghy g@g ég‘g%ibéd Srithir the gﬂﬂ dt%ﬁﬂmig 31 eV 1&19@13%1&1%2@ g@g

term nal s 33a are arraye ate rows al ong 15

the insul ati By, defusidiby 3 hoaadan@artingoface 3id zﬁﬁha@ndrtﬁﬂdmei\singﬁamreﬁlapart
from one anther to def ne the card edﬁe recep ag g 314 t herebetween. The
t er mi nal - r ecBAVIREG RALP P7§§ﬂ§q¢99ﬁﬁ10€éé 3p¢a A CRieNAs4B ﬁe%’é’narranged

at substanti t 0 eneral |y
parallel to ?%P' gltaéaﬂé%dra rﬁﬁ'}(ﬂi—‘fgﬂfﬁ% 1a£%%P§Cre:i‘§é|@rsltgéfﬁbﬁ%§0§&B e card
edge 20 receﬁie&ﬂdee 324 able eadf Ir@ttatssbtliefthmﬁﬁ,gagmimmspal gatdi

Pm en%enotch 43
on the mte edge 4 he card nodul e 40 to ensure that the _card nodul e 40
is properl yre&ﬁp@ﬁieea%anéiadﬂuraé@ytqfdermlﬁﬂbmﬁén@&ﬁawé@géléecElaﬁ gtide 314.

boar d S wni g [es<pBihEA 4 SBaREaS, AL By Beafaeqts ™ BEM Bitoere 2
the card edgﬁlda@mbﬁrwtﬁeh@mg b&rl Pplurdlag oficoatict phdadZleR@ndpir dier i at el y,
the card edge connector 30 |ncludes at | east one QU|de post 36 received by a

cor r espondi n@ﬂg@udlrsti diectipe ofﬁrthm@eulaimgch@usnng)aﬂd B pregdand apaced F GS.
Cerm na - r ooy Tebg e e T, CBRBefudrFastiRe Rind i aRBCC. Vg
cavities 315teifidls 3Ba@AdBIY ald Grafedinddd SepapateAdws 34a and 34b along
15 the insulating housing 31, and each of rows 34a and 34b is spaced apart
from one another to define the card edge receptacle 314 therebetween. The
terminal-receiving cavities 315 in each of rows 34a and 34b can be arranged
at substantially equal intervals. Each of the rows 34a and 34b is generally
parallel to the mate edge 41. Finally, a polarizing rib 35 spans the card edge
20 receptacle 314 and is configured for engaging a polarizing notch 43 on the
mate edge 41 of the card module 40 to ensure that the card module 40 is

properly oriented before insertton into the card edge receptacie 314.

Generally, the card edge connectors 30 are mounted on a printed circuit

board 50, which is commonly called the "motherboard.” In order to insert

25 the card edge connector 30 onto the printed circuit board 50 appropriately,
the card edge connector 30 includes at least one guide post 36 received by a

corresponding hole 51 on the printed circuit board 50.

Referring to FIGS. 4-5, the insulating housing 31 comprises a series of
pairs of spaced-apart terminal-receiving cavities 315 with one pair of the
30 terminal-receiving cavities 315 shown in each of FIG. 4 and FIG. 5. As

depicted in the drawings, two terminal receiving cavities 315 in a pair may



depicted in the drawings, two termnal receiving cavities 315 in a pair my
-5 be substantially exactly opposite and substantially mrror-inmge
identical. Each transverse wall 316 spans the insulating housing 31. Each
termnal - receiving cavity 315 is separated from adjacent term nal -receiving
cavities 315 in a direction along the insulating housing 31 by the
corresponding s transverse walls 316. Referring to FIGS. 3-4, arib 317 is
di sposed in the |ower half of the insulating housing 31 and spans

t er mi nal - r ecOp\iubgtastielly iexgctly ®pposite angd substantalby mirws-1image identical.

term nal -recei \y Y i aj I LS J10l i t | .qacent
transverse \/\gawsl Q%fgeéjﬁé "?gﬁle?’iﬁﬁpgﬁlﬁgﬁd@éu‘sﬁh‘g‘%olﬁ“%‘ %r gv% *n(I;E %%‘\A@Pg@sa@er se

wal I's 316. Tlf'@celi‘irihi@ clty31d ishephras ons adjuebhstesbalaacdieing ahvegeal |y

nol ded so as to allow the transverse walls 316 to be made as thin as

possi bl e. EadhSrinba 3lireckigs alongpbe duswWadng tipusiwgn? | dJur 8 comegosiding ng  t he
first a(r;d second term ﬁali 33a and 33b to be inserted into the

correspondin aPéYW%&'Ia-Fg givi ng cavities 315. is Referring to FIGS. 5-6,
each transverse wall 316 conprises a pair of inner recesses 3161, a pair of
m ddl e recesses Bdfegidnto FIQS! 3-Nfa 6bt BI7 iy RPoseASin3te3lovalr hatf ofMticch are
formed on a bottom edge 3164 of the transverse wall 316. The inner recess
3161 i s pl acenpulasing hpesing 3 13ard spans tesumunal-reeviving gaeses $151 akhe ridj acent
to a sidewal ,,318 of .the insul.ating 20 housi.n and the.m ddl e r.ecess 3162
s pl aceq bechdeaRPRis fre FiiBaLERed g R a3 AP stldfed Wi RS o,
seen in FI G tho £HaEed:SiMNVetse Wall§i Viand akkiehy videsPEpporedortich a pair
of grooves 3165 forned on the opposite facing wall surfaces 3166 within

t er m nal0 r ec &anbvayse avdllsy3B4.5. Theenibh Hrioand th tesngeersowealls 8 he can be

boar d-recei vi sy fac 12 from. he 25 bottom 3167 t he coy.respondi ng

i ddl e r eces Ry BEREHR A o v kBT B2 o0 BE il RE S

t wo- st epped QE%‘éﬁblé?aEaé*h @Rﬁ@lﬂhﬁ?ﬁ%ﬁé}%ﬁ end1BP] aakigureRabt Quigfmove part
31652, which is farther away fromthe

the first and second terminals 33a and 33b to be mserted into the

corresponding terminal-receiving cavities 315.

15 Referring to FIGS. 5-6, each transverse wall 316 comprises a pair of
inner recesses 3161, a pair of middle recesses 3162 and a pair of outer
recesses 3163, all of which are formed on a bottom edge 3164 of the
transverse wall 316. The inner recess 3161 is placed near the rib 317; the
outer recess 3163 is placed adjacent to a sidewall 318 of the insulating

20 housing 30 and the middle recess 3162 is placed between the inner recess
3161 and the outer recess 3163. As best seen in FIG. 6, each terminal-
receiving cavity 315 is provided with a pair of grooves 3165 formed on the
opposite facing wall surfaces 3166 within terminal-receiving cavity 315.
Fach groove extends toward the board-receiving surface 312 from the

25 bottom 3167 of the corresponding middle recess 3162 (as shown in FIG. 5).
The groove 3165, which is a two-stepped groove, has a deep groove part
31651 and a shallow groove part 31652, which is farther away from the
bottom 3167 than the deep groove part 31651. The shallow groove part
31652 includes a retaining surface 3168 configured for retaining the

30 corresponding one of the first and second terminals 33a and 33b by

engaging therewith.



bottom 3167 than the deep groove part 31651. The shal |l ow groove part 31652
I ncl udes a retaining surface 3168 configured for retaining the 30
correspondi ng one of the first and second term nals 33a and 33b by engaging
therewith. -6 Referring to FIG 3, FIG 5 and FIG 11, each first termna
33a conprises an arcuate contact portion 331la, a retention portion 332a, an
extensi on portion 333a and a connection portion 334a. The contact portion

331a projects vertically and inward fromone end 3321a of the retention 5
portion 332a (i Mefeding teek¥s.i 8n HE. thandeFHindll, rasehi irstgiesmina 33R15) . Each

engage the. cBpTBUSEnarraeRAk: Sl g RORn, 7t fo AdefRn AT SR 217 e
ext ensi on poekieSioAIurtien 38RE anlY t@ERIREEL Yoitish B3R The lcoftdchpoalder end
3323a of the retention portion 332a. The connection portion 334a 10 extends

downwar d f r oA31 h@reredts3satigaldy anbeinssard fsomnopoend 332331 thehestentisent i on

tion 332a._inel i r.of retenti nb 3322 ' id
Bages t For soPoRiabs oAl iR 8 dernel Trhed e ndhy 3 PRERAcths 2541
at opposite sisdfte8%gafact ?éﬂﬁﬁf 33 iU WREE MHto tRe EARl ®3eptacleoi 14 e

extensi on portion 333a. The connection portion 334a al so includes a 15 bul ge
portion 342achgagentheacoreespiondingecentactepad 4Thwith ithe tnsestedi mate edge #5. i xedly

and electricaglly connected. to pri nt ci.rcyit board b ress-fifting the
bul ge. por t | o NEEXETRILDSiohr 1 DubEHER Ty Gty 8RT it PRFEFectthis
board. The fighgt338aMb e ISRnABA nﬁ&ﬁoﬁ%&d et otectdh }I%lﬁoﬁ%‘@%at
simlar, but the extension portion 333b extends horizontally and outward 20

from t h@ ot hexteads d8s$astardfframeahe end33i3da of dhe extens@dporRen &38andlteo FI GS.

5-10, as the first and .sec t.erm.,nals 33a and 33b are.inserted into their
cor r espondi n&EEREMR rﬁﬂmF’Bc% Apcludes & pairzek rejgndiop meghss 3Prei’rtber s

S22 o o UL BRI R, ST 8 A
sections 334 1a at opposite side edges thereof and adjacent to the end 3331a
of the extension portion 333a. The connection portion 334a also includes a
15 bulge portion 342a having a needle eye therein. The first terminal 33a is
fixedly and electrically connected to a printed circutt board by press-fitting
the bulge portion 342a into a corresponding opening on the printed circuit
board. The first terminal 33a and the second terminal 33b are somewhat
similar, but the extension portion 333b extends horizontally and outward

20 from the other end 3323b of the retention portion 332b.

Referring to FIGS. 5-10, as the first and second terminals 33a and 33b
are inserted into their corresponding terminal-receiving cavities 315, their
retention members 3322a and 3322b functioning as barbs are interference
fit into their corresponding grooves 3165. During such insertion, the

25 retention members 3322a and 3322b anchor or dig into the corresponding
retaining surfaces 3168, as shown in FIG. 10, to retain the terminals 33a and
33b within the insulating housing 31. As also shown in FIG. 10, the
retention portions 332a and 332b further include a pair of separate
stabilizers 3324a and 3324b disposed at opposite side edges 336a and 336b

30 and protruding therefrom laterally and respectively. The stabilizers 3324a
and 3324b are behind the retention members 3322a and 3322b in the

terminal insertion direction. After insertion of the terminals 33a and 33b,



25 retention nenbers 3322a and 3322b anchor or dig into the corresponding
retaining surfaces 3168, as shown in FIG 10, to retain the termnals 33a
and 33b within the insulating housing 31. As also shown in FIG 10, the
retention portions 332a and 332b further include a pair of separate
stabilizers 3324a and 3324b di sposed at opposite side edges 336a and 336b 30
and protruding therefromlaterally and respectively. The stabilizers 3324a
and 3324b are behind the retention menbers 3322a_and 3322b in the term nal

i nsertion di thecstalulizerar}3@daiandetI24brare reqaieed withit thescasespgndingadeep -7 t he

stabilizers 3324a an b e received,w i hj arre | eep
gr oove partsg@fgglgar%hg?éﬁabﬁlr ez%?§1?§§§4%ﬁa da&%?graééccg’ﬁ?%g{ﬁ%ggoqfor
preventing tpeventest®ed iReffelalesminds 384 388 33WNfroMY mevihat Reahlly.
| deal |y, the stabilizers 3324a and 3324b extend laterally until the side s

surfaces 332Bicalipd thambilizers 33tangndt hiRdboexendolateraly seritli thez isidlg

curf aces 3108, riRuotghs, 4 00 LSRN S Elind PG
cor r espondi ngyF4RRI 3165, NISWEEC Lue3dkPhe UimOAISHalt PariARtilsefdrn@olRAi at i on

problem the stabilizers 3324a and 3324b may be designed to fit easily into,
10 and firm grtigleshi somehetabiltdrs i 2824p samd ad324818@ypmet ecanlagt wihelr a sl i ght
interference. Referring back.to FI 7 cause .th xtensjon portion 333a
of the {11 sfornEmmHLItasBiicing shifecesd LT gh art fo BeadRuiner VRl asec ong
terninals 33Rtgehend dihifReRsI e atniesugitay bEAcSURBOTS fi® 84lilyPMgo 3341a of
the first 15 termnals 33a reside in the corresponding inner recesses 3161,
yet theio suppod tfiredyt within, 3h¢ 14atmiizinge swéaamsd3 16 prefatabl@3bith esslighti n t he
correspondi ng)to ter recesses 3163. The first termnals 33a and the second

termnals 33 E¢fCan al ternate arrangement so that the connection portion
334a and 334b thereof are in a zigzag arrangenent along the | engthw se 20

direction and the b Whae t6lIFI6C T YecRise e &xtendiah | piftifR 338 % Sthe
first terminals 33a and the extension portion 333b of the second terminals

33b extend in opposite directions, the support sections 3341a of the first

15 terminals 33a reside in the corresponding inner recesses 3161, yet the

support sections 3341b of the second terminals 33b reside in the

corresponding outer recesses 3163. The first terminals 33a and the second

terminals 33b are in an alternate arrangement so that the connection portion

334a and 334b thereof are in a zigzag arrangement along the lengthwise

20 direction and the widthwise direction of the insulating housing 31.

Referring to FIG. 5 and FIGS. 11-14, the retention portion 332a of the
first terminal 33a comprises at least one corresponding thinned-down
section 335a, which is disposed adjacent to a corresponding side edge 336a
of the retention portion 332a. The thinned-down section 335a may be

25 disposed on only one surface 337a, facing toward the rib 317, of the
retention portion 332a as shown in FIG. 11 and FIG. 13. In the present
embodiment, the retention portion 332a comprises two thinned-down
sections 335a. The two thinned-down sections 335a can be separated from
each other. They may be substantially identical. They may also be aligned

30 with each other transversely relative to the elongation direction of the

terminals 33a as shown in FIG. 11. Likewise, the retention portion 332b of



Referring to FIG 5 and FIGS. 11-14, the retention portion 332a of the
first termnal 33a conprises at | east one correspondi ng thinned-down
section 335a, which is disposed adjacent to a correspondi ng side edge 336a
of the retention portion 332a. The thinned-down section 335a may be 25

di sposed on only one surface 337a, facing toward the rib 317, of the
retention portion 332a as shown in FIG 11 and FIG 13. In the present
enbodi nent Welan ' @lﬁ% SRR &h 1SR sections
335a. The t\/\%)a% h{{eﬁﬁggftédomﬁaggg"tjggn g?‘?gg%étbe slge\ég?att gg&?‘?%m &g\grclh ot her.
They may be sgtishadd Syl Whidhdentlispaked Bdgcentyo aheosibe ealgegd®ab 0 thet h each
other transversely relatiye tq.the el gngation direction of fhe erm nal s
33a as shownrefsitigngorign 3I§§l?e\?ﬁh§éﬁ“lnﬁ8' BRGUSOR 3&&&%?‘6}5%\9%(’6? 0g each
second term b I 4 : S t] t é]{gﬁ) ]g&s(yg section
335b, which ‘:ﬁgk’ [ spsose a3j aéef%%mggﬁﬁlﬁéggﬁ%éﬁeggé %@g I}c%)¥ g retrént I on
por ti ons332b33Zthes shownesk- BN 1  endi BIG 385D Inathe jrreskr posisstinrent,othey one

surface 337b, facing toward the rib 317, of the retention portion s 332b as
shown i n FI Geteptiognportion 3320 qomArkes pves BHanedregwnnesstions 850y et BAt i on
portion 332b LSe i 0 ' : e |,nned- down
sections 335 éggéﬁﬁ é(?sﬁg%}zgf%‘%{cgigﬂg?’g’%geéag@h&ﬁg#ea?%‘ﬁzég %@ %tggé\ﬁt;[ts}lt%gnt lally
identical. Thay tersubatatially idenngd Tﬁdﬁnﬁ?QﬂsmbB@ligﬂEda}ﬁﬁl’veﬁélebﬂldrm ative
to the elongation direction of the termnals 33b as . 10 shown in FIG 11.
Ref erring totranseersely relative rioc thee slongatiom direstipn et dhgvicrsaislsodtd 385a  and
335D, al(&cordélg)g‘{ﬁ%f;@ P esent enbodi nent, can be varied only along the

i nserti‘on ditection (as shown by arrow 12) of term nals 33a and 33b.

Nanmely, in the reverse direction relative to the insertion direction of 15
termnals 33a aR@féding fohelG.hi2nhe thioknessartthonkindddaloants@thns d3¢a t aper ed
down to a predeterm ned thickness in a short distance and the thickness is

subst anti al | §nd 33 3b.nessordingdgnbatpresent earhodimgat, santbeovared only along

the insertion direction (as shown by arrow 12} of terminals 33a and 33b.

Namely, in the reverse direction relative to the insertion direction of
15 terminals 33a and 33b, the thinned-down sections 335a and 335b are
tapered down to a predetermined thickness in a short distance and the
thickness is substantially retained throughout the remaining part of the
thinned-down sections 335a and 335b (or to the peripheral extent thereof),
yet the widthwise (transverse to the insertion direction) thickness of the
20 thinned-down sections 335a and 335b 1s substantially constant. In
accordance with the change in thickness, the thinned-down sections 335a,
for example, are delimited by two sharp recessed edges 340a and 341a but
smoothly and continuously connect to an unrecessed part 338a of the
retention portion 332a using a tapered part 339a. Due to the thinned-down
25 sections 335a and 335b, the retention portions 332a and 332b have less

contact surface so as to reduce the required insertion force.

The retention members 3322a of the thinned-down sections 335a
protrude from their corresponding side edges 336a of the terminais 33a.
Likewise, the retention members 3322b of the thinned-down sections 335b

30 protrude from their corresponding side edges 336b of the terminals 33b.

Due to their thinner profile, they require less insertion force and are more



t hi nned- down sections 335a and 335b (or to the peripheral extent thereof),
yet the widthw se (transverse to the insertion direction) thickness of the
20 thi nned-down sections 335a and 335b is substantially constant. In
accordance with the change in thickness, the thinned-down sections 335a,

for exanple, are delimted by two sharp recessed edges 340a and 341la but
snoot hly and continuously connect to an unrecessed part 338a of the
retention poéLipl: S48 b illert haNALAGIRANouSASNromHrak Rirk\6r Wakpiagd- down 25
sections 335a and 335b, the retention portions~ 332a and 332b have Tess

cont act surfdwamgsterminalonsestioce the required insertion force. The retention
menbers 3322a of the thinned-down sections 335a protrude fromtheir

correspondi ng side edges 336a of the term.pals 33a. Likew se e retention
rerber & 33255 offt HETHEn ERb! il et B Hall i K dn Fsulifee:

cor r espondi ngo e wdietps 848Hrath titfuib g aatiafidhs, whiead thd fihed hi nner

profile, they require less insertion force and are nore -9 flexible so as
to prevént tdewirmeatian, dgclosedihegeiny prnovded kimg termisal piangsigdiftdangyt er mi nal

| noul at i ng  WONEE A PRr R o clashdgell haninehlatind Wy SEoS  iher cas t he

thinned- 5 danSIeddufl. ndl SBhRS el h&icinmBagK! dRE dfsitaiits mhBakingan

significantly reduce the possibility o mage to the 1 nsul@ating housing.
The t hi nned- mdowfacfiratgiveriatoonsoriuy atsn care absonsigaifecantly iedecd dhé fgrchousi ng
manuf acturi ng vari,ati ons, but ,al so, can, al.so si gni ficantl yTlgmeduce the force

required to TASERY OciSeHafamingly i the JuFulpiing hosiitg. Thhdeleationti on 10
nenber Qf t j : ti j t hi e )
Msertitin 1 opebeb\REEO M ERIRM, Noblloh Sih' Ref SBRKRCIS FEATES 1452
prevent the insemtioat forge.hoThe ngtehmtiom mieatber iecomesampra dlectubsle ng aertoi nal
insertion. In addition, term npal .retention can be inproved, due to the
elimnation Mevg@umenglsgfaé@gs_ousmg from cracking or warping during terminal
insertion. In addition, terminal retention can be improved due to the

elimination of housing cracks.

15 The above-described embodiments of the present invention are
intended to be illustrative only. Numerous alternative embodiments may be
devised by persons skilled in the art without departing from the scope of the

following claims.
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15 The above-descri bed enbodi nents of the present invention are intended to
be illustrative only. Nunmerous alternative enbodi nents nmay be devised by
persons skilled in the art without departing fromthe scope of the

following clains. -10 Wat is clainmed is: 1. A card edge connector for
connecting a printed circuit board and a card nodule having a plurality of
contact pads di sposed on a mate edge thereof, the card edge connector
conprising: 5 | nsul at.i ng housing nounted on the printed circuit board,
the insulating ﬁ@a Brsing: a card edge receptacle for receiving the
mate edge; a plurality of termnal-receiving cavities arrayed along the

insulating housing; 10 @afl bdgd téimRtor fRNDHAESEnR! printddl SPRERD@NY the
i nsul ating housing and corresponding to the term nal -receiving cavities;

and a pl ur al dandya shrd eadule Mgveyw & gdexlity sposetichpdds dispespdodi mgnate  t he
term nal -recej vi H c?vt'bti es; erein each transverse wall spans the

i nsul ati ng it g’:eo i 1€ £ard eq8e GANNEFIOF COMPHISHIE cavity i s separated from

adj acent terminal- receiving cavities in a direction along the insulating
housi ngSby the @&r insssing hgusingnsaanizd wal the pamted siteuite bagtdal theecei vi ng
cavity is provided.with the corresponding retaining surface di sposed on one
of the adj algglﬁlpggggﬁgyggscg%qlgg,. and 20 a plurality of termnals, each
termnal is received in t$1e corresp%r:fgi ng term Qal -recgi ving cavity and
configured for el ect r ACArY §48¢ RCEPREISHOE 1654vINELDE BI%848%ads and t he

printed circuit board, each termnal_ conprising: a retention portion
including at |east oné phiraliedofidermimabréasiving cavities arrayed along the

insulating housing;

10 a plurality of transverse walls disposed along the insulating

housing and corresponding to the terminal-receiving cavities; and

a plurality of retaining surfaces disposed and corresponding to

the terminal-receiving cavities;

wherein each transverse wall spans the insulating housing,

15 each terminal-receiving cavity is separated from adjacent terminal-
receiving cavities in a direction along the insulating housing by the
corresponding transverse walls, and each terminal-receiving cavity is

provided with the corresponding retaining surface disposed on one of

the adjacent transverse walls; and

20 a plurality of terminals, each terminal is received in the
corresponding terminal-receiving cavity and configured for electrically
interconnecting the contact pads and the printed circuit board, each terminal

comprising:

a retention portion including at least one thinned-down section

25 disposed and corresponding to the retaining surface, wherein each
thinned-down section includes a retention member laterally

protruding beyond a side edge of the retention portion to engage the

corresponding retaining surface.

2. The card edge connector of Claim 1, wherein each terminal-
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25 di sposed and corresponding to the retaining surface, wherein each

t hi nned-down section includes a retention nenber laterally protruding
beyond a side edge of the retention portion to engage the corresponding
retaining surface. 2. The card edge connector of Claim1l, wherein each
termnal- _11 receiving cavity is further provided with a stabilizing
surface di sposed on one wall surface of the adjacent transverse walls, the
retention porecebmng mvnt:hes fvmblmqrrpmgied withtd Biabdrzmgtserfaceughﬂp@s@d ahl'y from

the side ed di he st abi | d d f
of t he. St abi 41, arall SUERY <OIoe’ ALACeR, g%%iﬁ%#q”%aifé i FaieBlo bR 21 0 cage

connect or _of afiik M dmpfiS! of MAAFer! Skithfly IARRALY | MO '90dd Sedgdr t her

provi ded wit i zI ng surface |spos ne wall surface~of the
adj acent tracmmp@ﬁdingl ﬂosthetstﬂnhzahgrshrfaue ramdta csmde $urfadecof therspatibes a
stabilizer e end| n% ‘g‘ﬂ ﬁ ! y. fromthe side edge 10 corresponding to the
stabiliZ2ing & tﬁgg@ st iZngsuraser is interference fit into the
stabilizing surface. 4. The card edge connector of Clains 2 or 3, wherein
the stabilizer is behind the retention menber in an insertion direction of
the terninals. I3. 5. TigecardreigsdepnnesionedftClaiwr I ondierain Zagh terminkkr ei n each
termnal -receiving cavity i.S_ provide ove having a
deep groove H"&ﬂw &a&‘%ﬁ%ﬂl‘é rgPr(% dp‘é?tg Rﬁ@glﬂgéﬁﬁ%ﬁ?é&g&ﬁﬁ'ﬁa surface
i s disposed whd Ridll laefadE et BHLANRCERY traamrééwval@t 3hé Renteh( §é@iohs

di sposed within the shallow groove part. 6. The card edge tonnector of
daim1, whefgthert hmnphscmead-stajnhmrsemmdmg datesadbr eftomiowie tsdda edge

predet erm ned thi ckness, i tanc nd remai ns .at
P et i netOT FHRORATE o Be SARUFHBR SHERC oG Ne SHOTHEr 3 dRieE ethce dit on

relative to o ltﬁpéa[% 1&{1@%&%@ on of the term nals.

4,  The card edge connector of Claims 2 or 3, wherein the
stabilizer is behind the retention member in an insertion direction of the

terminals.

15 5. The card edge connector of Claims 2 or 3, wherein each
terminal-receiving cavity i1s provided with a two-stepped groove having a
deep groove part and a shallow groove part, wherein the stabilizing surface
1s disposed within the deep groove part and the retaining surface is disposed

within the shallow groove part.

20 6. The card edge connector of Claim 1, wherein the thinned-
down section is tapered down to a predetermined thickness in a short
distance and remains at the predetermined thickness to a peripheral extent in

a reverse direction relative to an insertion direction of the terminals.

7. The card edge connector of Claim 1, wherein the plurality of
25 terminal-receiving cavities are arrayed in two rows along the insulating
housing, and two rows of the terminal-receiving cavities are spaced apart

from one another to define the card edge receptacle therebetween.
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7. The card edge connector of Claim1l, wherein the plurality of 25

termnal -receiving cavities are arrayed in two rows along the insulating
housi ng, and two rows of the term nal-receiving cavities are spaced apart
fromone another to define the card edge receptacl e therebetween. -12 8. The
card edge connector of Claim?7, wherein the plurality of termnals conprise
a plurality of the first and second term nals, and each of the first and
second term nals Burt HEne campedgesonmectorndfaClaimo? t wharenhitd pfureligycefs

vertically and i.nwardly fromon .en? 5_.0f the retentian portjon. and is

confi gur ed téﬂgﬁg?ﬁﬁ&o 15@&?‘@5@%& e ﬁé%rﬂ"gc’lec ‘g,’;eran%l)?t 2 ‘bfgrt i on

hori zont al | yﬂ?@‘ﬁf‘s@%&@eéﬂﬁ@eﬁ?xﬁla‘i’g ﬂﬁ'{&e?'&gnfﬁfristegfe retention portion; and a
I ng downwar

connection portion exten romone end of the 10 extension

portion; wherein the extension portion of the. first.terninal and th
ext ension portiof cgptapf]goxilggo\ﬁglc{méair%eﬁ%veéﬁgaélydaqéln%gbﬁ ﬁ‘éma‘?l}ee%} ons. 9.
The card edggf Ctﬁ@“l%?érﬂfonogoﬁéﬁ réh&isV\&ﬁ{ngd}e@%heﬁgﬁg@eﬁfe' e8credpnl] of the
first and second termnals further conprises a support section, 15 a bottom
edge of eachcontospat;se wal | conprises an outer recess and an inner recess
which is closer to the reinforcing rib than the outer recess, the support
section of the fiasexte@bivnrtios hodiesniallydkecreling Gopotd oder e of theecess,
and the support section of the second term nal resides in the corresponding
out er recessretgntiapportian; @8dd edge connector of Claim 1, wherein the at
| east one thinned-down section conprises a pair of thinned-down sections
di sposed adjacena t¢tomrichonpparsiohecstetddingddownefard hfrometomet ewd gfothd on
respectively and , aligned with each other transversely relative to an
el ongat lbn dE¥EBSIBPBION;: he terninals, and each term nal -receiving cavity
I's provided with a pair of

wherein the extension portion of the first terminal and the extension

portion of the second terminal extend in opposite directions.

9. The card edge connector of Claim 8, wherein each connection

portion of the first and second terminals further comprises a support section,

15 a bottom edge of each transverse wall comprises an outer recess and an
inner recess which is closer to the reinforcing rib than the outer recess, the
support section of the first terminal resides in the corresponding inner
recess, and the support section of the second terminal resides in the

corresponding outer recess.

20 10.  The card edge connector of Claim |, wherein the at least one
thinned-down section comprises a pair of thinned-down sections disposed
adjacent to the opposite side edges of the retention portion respectively and
aligned with each other transversely relative to an elongation direction of
the terminals, and each terminal-receiving cavity is provided with a pair of

25 retaining surfaces disposed on the opposite facing transverse walls, wherein
each thinned-down section includes a retention member laterally protruding
beyond the corresponding side edge of the retention portion to engage the

corresponding retaining surface.

11.  The card edge connector of Claim 10, wherein each terminal-
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25 retaining surfaces disposed on the opposite facing transverse walls,
wherein each thinned-down section includes a retention nmenber laterally
protrudi ng beyond the correspondi ng side edge of the retention portion to
engage the corresponding retaining surface. 11. The card edge connector of
Claim 10, wherein each termnal- _13 receiving cavity is further provided
with a pair of stabilizing surfaces disposed on the opposite facing wall

surfaces of ARBBAETURY B, Y9HA, prSRRGF \LF el ARIA Y pRERLLEY

further conprises pa I'zers

respective si@dposdoes, tiRNGpposiec ucingcoallobuithees of shabirhh#erse als agai nst
t he correspondi ng, stabilizing surfaces. 12. The card edge connector of Cl aim

10, wher ei n wspectivelysi thel reterseas portipre Awither cemprisesharpgir ofi dabiliggish a pair
of stabilizing surfaces ,.di.sposed on the oppasite faci. | swfaces of

the transver E’&W@PB agq%lbbb'@ﬁ\%;éq WSPF%bVCr%Bgﬁ?E%% rstla‘gﬁ‘\i\ﬁjﬁﬁshﬁth_gorrpri ses
a pair qf Stﬁﬁbﬂlizéﬁra%u%gggmkﬁﬂfé'd&grekﬁézﬁﬁﬁé!stébiliﬂﬂ%%ﬁﬁaé&.sloeﬁ' ve side edges,

and the stabilizers are “interference fit into t correspondi ng stabilizing
surfaces. 15 -14

12. The card edge connector of Claim 10, wherein each terminal-
receiving cavity is further provided with a pair of stabilizing surfaces
disposed on the opposite facing wall surfaces of the transverse walls
respectively, the retention portion further comprises a pair of stabilizers

10 extending laterally from the respective side edges, and the stabilizers are

interference fit into the corresponding stabilizing surfaces.

15
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