HEAT DISSIPATING TERMINAL AND ELECTRICIAL CONNECTOR USING SAME FIELD OF THE
INVENTION The present invention relates to electrical connectors, particularly to electrical connectors
for printed circuit boards, and has application to printed circuit board edge connectors for high current
applications such as voltage regulator or other powet supply modules. 10 BACKGROUND OF THE
INVENTION The invention has application to the electrical interconnection of modules, i.e. assemblies
of electrical GEAODESSI PR PING T ERMIEINAR AND EIKNOWRICLSE EOMNEEIEORWSERErS having a
row or rows of terminals mounted in an elongate housing. Each terminal has a connection tail for
connection, e.g. by soldering, to a respective ¢ e track on the circuit board, and a socket
portion for releasable connection to the module. The module may be a circuit board which is
supported and caonnected by the connector to another printed circuit board. In this case the module
and 20 the EE#Ee‘rIBr%FeEIE# |‘6‘B§Fﬁlfﬁ]§y be respectively referred to as a "daughter board' and a
‘mothes board'. An edge of the "daughter board' is typically received in a slot or other guide means in
a housing of the connector so that terminal socket portions of the connector are in registration with
respective COIRUREVE halts SHitie BTGNP bEGHI FHe SRIBESHAS cBAHGHS cdR HOSHEE red wholly
on one sidecohilbetsrotie haaed eiraliebrativglyehndbepptivaied to phiaddieasuadgaostgs of the
motherboard. In the I%‘t)ter,a rangement, the.connecting terminals of the so-called “straddle mount'

connectors SFERSIQERPRISH SIOEY APRNS ISR SYF I MPLER DA LESTEEPRBRFSRRE with a

much shortatdéiigth than in the former one-sided arrangement.

10
BACKGROUND OF THE INVENTION

The invention has application to the electrical interconnection of modules, i.e.
assemblies of electrical components, to printed circuit boards. It is known to use
15  dedicated connectors having a row or rows of terminals mounted in an elongate
housing. Each terminal has a connection tail for connection, e.g. by soldering, to a
respective conductive track on the circuit board, and a socket portion for releasable
connection to the module. The module may be a circuit board which is supported and
connected by the connector to another printed circuit board. In this case the module and
20  the other printed circuit board may be respectively referred to as a ‘daughter board” and
a ‘mother board’. An edge of the ‘daughter board’ is typically received in a slot or other
guide means in a housing of the connector so that terminal socket portions of the

connector are in registration with respective conductive pads on the daughter board.

25  The dedicated connectors can be mounted wholly on one side of the motherboard or
alternatively can be mounted to straddle an edge portion of the motherboard. In the
latter arrangement, the connecting terminals of the so-called ‘straddle mount’
connectors are located much closer to the plane of the circuit board and can be
configured with a much shorter length than in the former one-sided arrangement.

30
United States Patent No. 5,522,737 describes an edge connector for mounting on a

printed circuit board. The characteristic impedance of the connector may be tuned to



30 United States Patent No. 5,522,737 describes an edge connector for mounting on a printed circuit
board. The characteristic impedance of the connector may be tuned to suit the impedance of circuits to
be interconnected with the connector. The connector has signal terminals with a mechanically
non-functional portion which, in conjunction with a2 enlarged area of an adjacent ground terminal,
effects a given capacitance. The signal terminal portions may be trimmed to vary this capacitance,

and therebyshehinpgrianse.fthacanrnecterimertiahtieanneeter dspedancermayonadiatched to the
given impedance of the electrical circuit. The enlarged area of the ground termijnals is also said to

contribute t8%rF AL AT ISR PigBRSHBN Sl 208URGUASE LRSHERAN EHhitB S SttRL B tent No.
5,893,764 deskripesmpigReatisdrcenngatenferstiattenifametrsting teithe edaeiehadrimied circuit
board. The connector has a row of terminals |located in an elgélgate housing. Terminal tail portions

extend front$E hETTHE FROEHEE rBRE ¥ BLRBREED Qrdal v REe SR EHANSppaLeteeithkediof the

circuit Boargmpebbrsdapethenauidos £ligpistitietad @aebten thgfcha housinHéomsedisdng the circuit
board to the housing. 15 United St@tes Pﬁtent No. 6,238 218(£Iescrib a device for electrically
connecting & VEBAWRFHIARtoCh PsritlsgiEtRLATEE. THE GRBresharan g%ﬁi‘ié‘f%fﬂa ttbular

portion. Twalshaaiatiicediyoppesedsiatssisbdvlicieriba tvdlblimpaidiardatoiviojavtdsAtagientre contact
inside the outer contact has a clip into which the edge of the card is 20 engaged when the card is
inserted between the two jaws of the outer contact. The inner and outer contacts make electrical

connection Unfespstiive Fanehictos trados mbihdeirihet cardeleniies] Sdatasdatefor Naa@dd92,273
descri?oe 3 arr?&ahqgllg trg ?HQ teggg r(‘)?%t%?ifnotgg %?rrcllelﬁt'oonard. The connector has a row of terminals
located in an elongate housing. Terminal tail portions extend from the housing for
soldered connection to circuit traces on the opposite surfaces of the circuit board. A U-
shaped mounting clip is fitted at each end of the housing for securing the circuit board
to the housing.
15
United States Patent No. 6,238,218 describes a device for electrically connecting a
coaxial line to a printed circuit card. The device has an outer contact with a tubular
portion. Two diametrically opposed slots subdivide the tubular portion into two jaws. A
centre contact inside the outer contact has a clip into which the edge of the card is
20  engaged when the card is inserted between the two jaws of the outer contact. The inner

and outer contacts make electrical connection to respective conductor tracks on the

circuit card.

United States Patent No. 6,692,273 describes a straddle mount connector for connection
25  to a printed circuit board. The connector signal contacts have terminal portions which
extend through slits between fingers extending from ground buses. Provision is made to
allow the terminal portions of the signal contacts to be accurately aligned with signal

pads on the printed circuit board.

30 When circuit board connectors are used for connection of power supply modules or sub-
assemblies, and particularly for interconnections involving relatively high currents, one

problem that arises is the dissipation of heat generated by the currents in the connector.



to a printed circuit board. The connector signal contacts have terminal portions which extend through
slits between fingers extending from ground buses. Provision is made to allow the terminal portions of
the signal contacts to be accurately aligned with signal pads on the printed circuit board. 30 When
circuit board connectors are used for connection afpower supply modules or sub- assemblies, and
particularly for interconnections involving relatively high currents, one problem that arises is the

dissipation of hirat geRetatedimdhricraRIBIONE aBoRE AR sthe GriRctars eftibe PrHaE art
discussed above, there is no specific adaptation made to enhance the dissipation of heat from the

connector. USRS the)ESPREINNAE REAOIA NSISRIMSI Y least one embodiment of the invention is
to provide a circuit board connector terminal with a means for dissipating heat, or at least to provide
the public with a useful choice. 10 Another object of at least one embodiment of the invention is to
provide a crMBLARY QB NN Y N s for dissipating heat. In a first aspect the invention may
be broadly said to be an electrically conductive terminal, for use in a connector for electrically
interconnecting a . printed circuit board 15 and a circuit module, the terminal having a central body
portion, a fiAR CUHFECbA! LBHToRMfor BIRRHRSTEAHECHBH BEHHE foARRENSS EoTulkiDad ok on a
first major suriaeoefttheeisCwitioaidemsaooatkspanectiratportiandaitatepiiicadcannpgtine of the
terminal to the circuit module, and a first heat sink portion for dissipation of heat generated by a flow
of electrical’ dPBANESAFLERMGFre terminal. 20 The first and second connection portions preferably each
extend from the central body portion. The first and second connection portions may each extend from

the central . : . o . —
10~ Another object of at least one embodiment of the invention is to provide a circuit board

connector with a means for dissipating heat.

In a first aspect the invention may be broadly said to be an electrically conductive
terminal, for use in a connector for electrically interconnecting a printed circuit board
15 and a circuit module, the terminal having a central body portion, a first connection
portion for electrical connection of the terminal to a conductive track on a first major
surface of the circuit board, a second connection portion for electrical connection of the
terminal to the circuit module, and a first heat sink portion for dissipation of heat
generated by a flow of electrical current through the terminal.
20
The first and second connection portions preferably each extend from the central body
portion. The first and second connection portions may each extend from the central

body portion in substantially opposite directions.

25  The first heat sink portion is preferably thermally connected to the first and second
connection portions and may be physically connected to the first and second connection

portions.

The first heat sink portion is preferably thermally connected to the central body portion
30  and may be physically connected to the central body portion. The first heat sink portion
and the first connection portion may each extend from the central body portion in

substantially the same direction. Alternatively the first heat sink portion and the first



body portion in substantially opposite directions. The first heat sink portion is preferably thermally
connected to the first and second connection portions and may be physically connected to the first
and second connection portions. The first heat sink portion is preferably thermally connected to the
central body portion 30 and may be physically conaected to the central body portion. The first heat
sink portion and the first connection portion may each extend from the central body portion in

substantiallydhe:sasnepditastiomy dmatively thenfirst heatisinkoaorpeniandnkadisheampestion portion
may each extend from the central body portion in substantially the opposite direction. Preferably, the

first connecURRPYGHBITHE a contact surface for electrically conductive 5 abutment with the
conductive track on the first major surface of the circuit board, and the first heat sink portion is located
adjacent a side, of the first connection portion that is opposite tg the contact sufface. The first heat sink

portion and tHaiA borRdbAIIBRIGNTHRISIAb AR RERBIIFO SRS St EPESHFHT by BBAISHYS respective
distal ends,zanehibie Sisiakendoiding fisskeanorctioniperiibissarefesalfiyheatifuiiihebiianutde central
body portion than the distal end. of the heat sink portion. The first heat sink portion and the first
connection %&ﬁaﬁ% ‘ﬁ?&&%ﬁ‘é’&é&ﬂ ‘éj&?ﬁ‘?? AUEEBhR %ﬂ%ﬁféﬁ%@%&?ﬁﬂﬁ%%&?ﬁ%ﬁaﬁ ISt lock
portion for logkingenahgemenitwititrdiousing of the connector. The first lock portion may extend from
the central body portion. The first lock portion and the first heat sink portion may extend from the

central body portion in 20 opposite directions. The terminal may be made from a metal and may be
stamped frorhcafilieatanaiekilortion and the first connection portion preferably extend from the

10  central body portion to respective distal ends, and the distal end of the first connection
portion is preferably not further from the central body portion than the distal end of the

heat sink portion.

The first heat sink portion and the first connection portion may be spaced apart from

15  one another.

The terminal may have a first lock portion for locking engagement with a housing of the
connector. The first lock portion may extend from the central body portion. The first
lock portion and the first heat sink portion may extend from the central body portion in

20  opposite directions.
The terminal may be made from a metal and may be stamped from a sheet material.

Optionally, the terminal has a third connection portion for electrical connection of the
25  terminal to a conductive track on a second major surface of the circuit board, the second
major surface being opposite the first major surface, and the terminal has a fourth
connection portion for electrical connection of the terminal to the circuit module. The
terminal may also have a second heat sink portion for dissipation of heat generated by a
flow of electrical current through the terminal.
30
The third and fourth connection portions preferably each extend from the central body

portion (10). The extension may be in substantially opposite directions.



Optionally, the terminal has a third connection portion for electrical connection of the terminal to a
conductive track on a second major surface of the circuit board, the second major surface being
opposite the first major surface, and the terminal has a fourth connection portion for electrical
connection of the terminal to the circuit module. Theg -terminal may also have a second heat sink
portion for dissipation of heat generated by a flow of electrical current through the terminal. 30 The
third and fourth connection portions preferably each extend from the central body portion (10). The
extension may be in substantially opposite directions. -5 The second heat sink partion is preferably

thermally cdriSetei bl SR RATHIB IR Sombledbrpathorenasisddedha Hett aidk!pBron may be

physically cesretash teotienthirdirng fondthCoRNECHORIBAMRNS:THIe sRaapt haaicstakdgaion may be
thermally connected to the central body portion and may also be physically connected to the central
body portioH" EraRs U RO T EHOBREEEBY portion has a contact surface for electrically conductive
to abutment with the conductive track on the second major surface of the circuit board, and the second

heat sink portion is located adjacent a side of th thiraj connection portion that is opposite to the
contact surfbe TS LEaa e 2SR PR ARETHH %ﬁanesm@c&ffo%aﬁwp%gf’%rml%ch extend
15 from theag@nita) BRAWbpPHIBICHN Bbsirbtk o ihe samealdivdstivitidiiernatively the second heat sink
portion and the third connection portion may each extend from the central body portion in substantially
the opposite direction. Optionally the terminal may have a second lock portion for locking engagement

with a 20 hprsbaghdf the tornasioeciihe satonchinck aotionsndcextendeteratiecadiainody
10  abutment with the conductive track on the second major surface of the circuit board, and
the second heat sink portion is located adjacent a side of the third connection portion

that is opposite to the contact surface.

The second heat sink portion and the third connection portion preferably each extend
15  from the central body portion in substantially the same direction. Alternatively the
second heat sink portion and the third connection portion may each extend from the

central body portion in substantially the opposite direction.

Optionally the terminal may have a second lock portion for locking engagement with a
20  housing of the connector. The second lock portion may extend from the central body
portion. The second lock portion and the third heat sink portion may extend from the

central body portion in opposite directions.

In a second aspect the invention may be broadly said to be a connector for electrically
25  interconnecting a printed circuit board and a circuit module, the connector having a
dielectric housing in which is mounted a row of spaced apart terminals, wherein each
terminal is as defined above as the first aspect of the invention or any one of the
preferences or optional arrangements of the first aspect. The heat sink portions are
preferably located outside the dielectric housing.
30
The invention may further be said to consist in any alternative combination of parts or

features mentioned herein or shown in the accompanying drawings. Known equivalents



portion. The second lock portion and the third heat sink portion may extend from the central body
portion in opposite directions. In a second aspect the invention may be broadly said to be a connector
for electrically interconnecting a printed circuit board and a circuit module, the connector having a
dielectric housing in which is mounted a row of spaged apart terminals, wherein each terminal is as
defined above as the first aspect of the invention or any one of the preferences or optional

arrangemenysthédbpditstoagpacied Rhhaatrsinktpapiensgaser pieteralydanslied aeéside thedlielectric
housing. 30 The invention may further be said to consist in any alternative combination of parts or

features meREidHES herein or shown in the accompanying drawings. Known equivalents of these parts
or features which are not expressly set out are nevertheless deemed to be included. BRIEF
DESCRIPTION OF THE DRAWINGS Disclosed embodiments and methods of utilising the invention

will be furth@F&EEcPE&E%RMQ@rQFCJ %MW&ying figures, by way of example only and

withouts intending to be limiting, wherein; to Figure 1 shows a perspective view of a connector

according tg the disclosed. embodiment of the invention, Figure 2A shows a cross-sectignal view of
the connectaP5YY ?P&%qm@sa%'}ﬂﬁ?@&@i,Oi“s*tri@awetb%l@ﬁ%%@%fﬂﬁ&&é%%%iwré%?%r the
connector agigeepfatehioe Yo YHef dciguipahyimgufedahayys wagespectiivplview of adragiment of the

connector of Figures 1, = . .
1ntel%lmg to be limiting, wherein;

10 Figure 1 shows a perspective view of a connector according to the disclosed

embodiment of the invention,

Figure 2A shows a cross-sectional view of the connector as seen at line X-X of
Figure 1,

15
Figure 2B shows a cross-sectional view of the connector as seen at line Y-Y of

Figure 1,

Figure 3 shows a perspective view of a fragment of the connector of Figures 1,
20 2A and 2B, in a first pre-assembled state with two terminal sets about to be

inserted in a housing,

Figure 4 shows a perspective view of the fragment of the connector shown in
Figure 3, in a second pre-assembled state with the two terminal sets inserted in

25 the housing,

Figure 5 shows a perspective view of the connector of Figures 1 to 4 with a

circuit board (shown in part only) aligned ready for coupling to the connector,

30 Figure 6 shows a perspective view of the connector of Figures 1 to 5 with a
circuit board and a module card (each shown in part only) coupled to the

connector, and



20 2A and 2B, in a first pre-assembled state with two terminal sets about to be inserted in a housing,
Figure 4 shows a perspective view of the fragment of the connector shown in Figure 3, in a second
pre-assembled state with the two terminal sets inserted in the housing, Figure 5 shows a perspective
view of the connector of Figures 1 to 4 with a circuit board (shown in part only) aligned ready for
coupling to the connector, 30 Figure 6 shows a perspective view of the connector of Figures 1 to 5 with
a circuit board and a module card (each shown in part only) coupled to the connector, and Figure 7A
shows a cross-sectional view of the connector, board and card (the latter two shown in part only) as

seen at line ZI-ZI JfEWEr& s SOWIAGERSiESHPRRp et Blelficam)whrmdauy afdecatth Wttions.

Figure 7B shows aati@ssseechonal Meyofdne conresios: hierd pod cardighe BiRsWAsiown in part
only) as seen at line Z2-72 of Figure 6 showing a pair of electrically unconnected but alike
sub-sections. 10 DEFEREA T SERIIST I RP B HSHPOEER EMBODIMENTS Referring to the
figures it will be appreciated that the invention may be implemented in various forms and modes. The
following description of the disclosed embodiment of the invention is given by way of example only. 15
Figure 1 shows a SHIBIdAHE L AGE ESARELA0R RAlsPYe AIFTRORBRSUEr BREAGETbEHOAISt a printed
circuit board. The tornes®sBRsnadiRIRAGHR hausieg difinwlich7disereieneleclitsalbscopatietive
terminals 2. 3 are mounted. In one t f?icﬁﬂ?{p I'i?atiobn the. connector is used as a straddle-mounted
edge connector fof fEAUFR g%ﬁaﬂ&gﬁ‘ C ¢ sub-sections.

10  DETAILED DESCRIPTION OF THE DISCLOSED EMBODIMENTS

Referring to the figures it will be appreciated that the invention may be implemented in
various forms and modes. The following description of the disclosed embodiment of
the invention is given by way of example only.
15
Figure 1 shows a straddle-mount edge connector adapted for fitting over an edge portion
of a printed circuit board. The connector has a dielectric housing 1 in which discrete
electrically conductive terminals 2, 3 are mounted. In one typical application the
connector is used as a straddle-mounted edge connector for mounting and connecting a
20  voltage regulator module (VRM) to a peripheral edge of a printed circuit board (PCB),

as will be explained in more detail below.

The terminals 2, 3 are flat, mutually parallel, spaced apart, and commonly aligned in a
row in the connector housing 1. The terminals are preferably made from metal by
25  stamping from a thin sheet or strip. The form of the terminals 2, 3 may be better

appreciated from the respective cross-sectional views shown in Figures 2A and 2B.

Figure 2A shows a first type of terminal 2 which is formed as an integral pair of alike
terminal sub-sections that are electrically connected together and symmetrically

30  arranged (in Figure 2A as respective upper and lower sub-sections).



20 voltage regulator module (VRM) to a peripheral edge of a printed circuit board (PCB), as will be
explained in more detail below. The terminals 2. 3 are flat, mutually parallel, spaced apart, and
commonly aligned in a row in the connector housing 1. The terminals are preferably made from metal
by stamping from a thin sheet or strip. The form afghe terminals 2. 3 may be better appreciated from
the respective cross-sectional views shown in Figures 2A and 2B. Figure 2A shows a first type of

terminal 2 vhichd 2 BEmRk ax @b fiatediad Paipobalikenieininatsub tsaations shat aiscpigcingally
connected together and symmetrically 30 arran edgn Figure 2A as respective .upEer and lower

sub-section®y BIGHrARsLhsG et Brecars & 15t {EPmiaiesmitid <e EEHHTAS 3 AfdMfiscrete and

are each shapesdlikpEhasubrsections|of ilriiiist ipeotisipiial Roler@inals sghipb thin seeend type
are symmetrically mounted in the connector housing | in pairs. In each mounted pair, the terminals 3

are spaced BPYHI\PAGARACERIRISA AR HARFTARYS! B8R Gentral body portion 10 from which are
cantilegered first and second connection portions being, respectively, a first connection tail 12 and a

first receptacle contact 14. Also extending from the central body portion 10 of each terminal are a first
neat sink poith tr B SEEREock pORoRS THIHhOReROBIR i 15 FD YO Mo 1B 5 TBfinection tail

12 and receptaciedcaiant dénvrtioa peritasindgys] Gesgdieeantrakipady piovidestalthermally
conductive gonnection flrom the cigane jon tail ]?AZan the [gce tac’Iachg)tact 14 t{) thg heat sink fin
16. The first ESMTEHRIGH tafiClPRad t cOMACTIERTARE J6Tb b AEE oY R 15 Lot 8ction tail to

a respectivecemighiciive fiagk et oing pbitientwofmajensdtatesoefienprigteticimetit baartnas will be
explained further lie ow. |t will be apﬁprecila d that in tteflrrﬂ]inals 3 of %:e. secondvt%ge él%!g igntact
surfackb 20°0F PRI EhihEtGERRGRITS BY! e BRASERATMER BES hi¥ L6 PR U 2B) can
simultaneoUdly seakal body provides a thermally conductive connection from the connection tail

12 and the receptacle contact 14 to the heat sink fin 16.

The first connection tail 12 has a contact surface 20 for connection of the first
15  connection tail to a respective conductive track on one of the two major surfaces of a
printed circuit board, as will be explained further below. It will be appreciated that in
terminals 3 of the second type, the contact surfaces 20 of first connection tails 12 of
respective terminals of a pair (as shown in Figure 2B) can simultaneously make
independent connection with respective conductive tracks on opposite sides of a circuit

20  board coupled to the connector.

The heat sink fin 16 is located on a side of the first connection tail 12 opposite to the
contact surface 20. When the connector is attached to a circuit board (for example, as
shown in Figures 6 and 7) the heat sink fin 16 is on the outside of the connector tail 12.

25  In other words, the heat sink fin 16 is located furtherest away from the circuit board so
as to minimise the likelihood that the heat disapated by the heat sink fin 16 will be
reabsorbed by the circuit borad.

The first connection tail 12 and the heat sink fin 16 each extend from the central body
30  portion 10 in the same direction to respective distal ends 22, 24. The heat sink fin and
the first connection tail are spaced apart to give room for the tail to flex under its

inherent resilience when a circuit board is coupled to the terminal.



independent connection with respective conductive tracks on opposite sides of a circuit 20 board
coupled to the connector. The heat sink fin 16 is located on a side of the first connection tail 12
opposite to the contact surface 20. When the connector is attached to a circuit board (for example, as
shown in Figures 6 and 7) the heat sink fin 16 is angthe outside of the connector tail 12. In other
words, the heat sink fin 16 is located furtherest away from the circuit board so as to minimise the
likelihood that the heat disapated by the heat sink fin 16 will be reabsorbed by the circuit borad. The
first connection tail 12 and the heat sink fin 16 each extend from the central body . 30 portion 10 in the

same directiGfitdIESBaEHRR Hidar arfst 20 svhish engagesikiths e tnesife: 'oskineltioralh are

spaced apatida@irefioenefafitae iaiie lexsiyderis lohempmtisasilease wbaira girguitiRadd is
coupled to the terminal. Each lock portion Elrfthas a barali_26 which engagf%s with the housing to
e

lockingly ref&i§ thE RS PR BRA% IH e MolMG 2 He bk PERIE £HEAMShEA Ik fin 16
extend fromdhgisgntiad hacych 0§ the teohipattidnd ifagROBitereidetoRsSIsspHdal theabitgrpsinal, and

particularly the lock portion, may be. inserted into a respectjve cavity 28 (as may be best seen in
Figure 3) p e *hoesing f}%%ﬁés%ﬁﬂg%#twethﬁshugﬂa S D HRR SR T81 This may
be best appretizdest lyeratarande fia FgumassSmandhd vebichpesnaetivielyrshemdernmipgisdsand 3
aligned ready for insertion, and then, inserted, into_the housing 1. 10 In the. embodiment shown in the
fgures the Al AHHEESTHE S LA QAL AU Sk HA S RhER S RS H Q0S5 94 that
are alignediataguhlicisthstrudtogithe central body 10. However, in an alternative, not shown, the

distal ends 24 of the heat sink fins 16 are further from the central body 10 than the distal ends 22 of
the

In the embodiment shown in the figures the first connection tail 12 and the first heat
sink fin 16 each extend to distal ends 22, 24 that are aligned at equal distances from the
central body 10. However, in an alternative, not shown, the distal ends 24 of the heat
sink fins 16 are further from the central body 10 than the distal ends 22 of the

15  connection tails 12.

The extension of the heat sink fin 16 at least as far as that of the connection tail 12
allows the distal end 24 of the heat sink fin, which has a generally planer end surface, to
be used to push against when inserting the terminal into the housing during assembly of

20  the connector without, or without significantly pushing on the connection tail.

Figures 2A and 3 show that the terminals 2 of the first type (formed with the integral,
and therefore interconnected, pair of alike sub-sections) also have, in a second of the
sub-sections, third and fourth connection portions being respectively a second
25  connection tail 30 and a second receptacle contact 32. Each of these connection
portions is cantilevered from the central body portion 10 which is common to both sub-
sections of the terminal. A second heat sink fin 34 also extends from the central body
portion 10 to a distal end 36. The second heat sink fin 34 is coupled to the second
connection tail 30 and the second receptacle contact 32 via the central body 10 which
30  provides a thermally conductive connection from these connection portions 30, 32 to the

second heat sink fin 34.



15 connection tails 12. The extension of the heat sink fin 16 at least as far as that of the connection tall
12 allows the distal end 24 of the heat sink fin, which has a generally planer end surface, to be used
to push against when inserting the terminal into the housing during assembly of 20 the connector
without, or without significantly pushing on the connection tail. Figures 2A and 3 show that the
terminals 2 of the first type (formed with the integral, and therefore interconnected, pair of alike

sub-sectionshalse hiaveoin 666l 96 the sebrsastinnmdhitg and-nmidhicannesitonduettiens being
respectively a second 25 connection tail 30 and a second receptacle contact 32. Each of these

connection 'E5MiGhPHE hiiederad REARHE QMM LB HoV e 10F WS FE B RS tolBiSth sub-

sections of §peviarmiaatitk Tecondsheaitsinkin stdcadsenexienthd kom dbeoaantr alobgshospertion 10 to a
distal end 36. The seé%ond heat sink fin 34 is coupled to the second connection tail 30 and the second

receptacle COREHY5IS He central body 10 which 30 provides a thermally conductive connection
from these connection portions 30, 32 to the second heat sink fin 34. -10 The second connection tail

30 has a contact surface 38 for connectjon to a conductive track or pad.on a second of the two major
surfaces othﬁrrﬁfeacaY&ﬁi%@a%dﬁ% okt et i 3810 Tob e S BHHb Becond
connection tixdl BHPROSIES BStCPtactswitatktBntheakespectiverthistal feads Rkindhiolihédheat sink
fins 16, 34 provide a useful datum on the terminals 2, 3 to provide stability apd ea insertion of the
terminal i BTEGHHAHGH Wl SHG RN L2l 8, RS on GO HE A LS, 3d being
more substattialkuskmensignéichthaivibe tonndstimtadtch?iade, adderavitere nafrdsiottucatum for

engaging and pushing against during insertion. of the terminals 2. 3 in.the . .
g glOg Iaat m for %nggaggng an({ pgsﬁng agarlllnst ur}ngn%nseraon ofl the terminals 2, 3 in the

connector housing 1 and reduces the likelihood of the connection tails from being

damaged during this insertion.

The terminals are installed into the housing with the heat sink portions of the terminals
15 mutually parallel and located outside the dielectric housing, as may be appreciated

particularly from Figures 1, 5 and 6.

The connector housing 1 has a pair of guide slots 40 in which edge portions 42 of a
circuit board 44 (a fragment of which is shown in Figures 5, 6 and 7) may be inserted to
20  bring conductive tracks or pads 46 in a row along an edge portion of a major surface 48
of the circuit board into registration with respective connection tails 12, 30 of the
terminals 2, 3. The connection tails 12, 30 may be soldered to the respective conductive

pads 46.

25  Figure 6 shows a fragment of a second circuit board or module card 50 as fitted to the
connector. The terminal receptacle contacts 14, 32 make electrical contact with
respective conductive tracks or pads on the module card. This contact is maintained by
resilient pressure of the cantilevered receptacle contacts 14, 32 on the respective
conductive tracks of the module card rather than by soldering as described above, so

30  that the module card is readily removable from the connector, e.g. for repair or

replacement of the module.



connector housing | and reduces the likelihood of the connection tails from being damaged during this
insertion. The terminals are installed into the housing with the heat sink portions of the terminals 15
mutually parallel and located outside the dielectric housing, as may be appreciated particularly from
Figures 1. 5 and 6. The connector housing | has a prir of guide slots 40 in which edge portions 42 of a
circuit board 44 (a fragment of which is shown in Figures 5. 6 and 7) may be inserted to 20 bring

conductive Hilss0oF Raghel 46 B shsaMaalRnieh RN QEYS PoRtieaRinadia) eisuitacen8cof the tircuit board
into registration with resfective connection tails 12, 30 of the terminals 2. 3. The connection tails 1130

may be sol@vUatS et ite KER AR EY phonEcs EIIRlS Snd Loy Rt sF £5econd

circuit board]e¢tiadlyle GarehOapJfikieah o shiey canmecigsdiibatarmin el ieseptacte condamis 14, 32
make electrical contact with r%fpective conductive tracks, or pads on the module c%r?d.,This contact is

maintained BY* re&Hiber BrESSHY SRIABCEANGISUSIRY A8 iAletEBRIAISE WA cW5eBh 1R Ia& e ctive
conduciive thasks @hibeigiadulEheatistratiiediianynsplderieg as desditaediakaves 0 Baiibat the

module card is rea %removab e from the connectar, e.g, for repair or replaﬁement of tf%_e module. -11

Figures 7A SHE &' SHoRPh 50 %gc%fgbsim%‘fi(?oﬂﬁe@l‘éﬁc\tﬁ%f RSB ECct PR SHHRLY circuit

board 44 witkethe dew @ftsidsrREcheriaisgakh e ippyidiagrassdrieambielgaiiically conductive
pathways between the module and the circuit board. The heat sink fins 16, 34 greatly enhance the
dissipation of heat generated by current flowing in 5 these connections. The thermal dissipation

provided byTthe haatsikkiiRslis tharvishandedveyyatgoniiting theafifos ihaidistipadiglestric housing
1 Thel(r)] ca Selerl]tkfponrrsl the terminals 2, 3 to ambient air. Although the heat sink portions 16, 34 of
the terminals 2, 3 are relatively large, the heat sink portions 16, 34 likewise have a large
surface area which is necessary to allow heat to dissipate to the outside environment
rather than becoming a thermal mass that retains heat. This makes the terminals and the
edge connector particularly suitable for relatively high current applications where any
15  temperature rise in the connector is preferably kept low and stable. Typical applications
of connectors using the terminals described include connection of power supplies or

voltage regulator modules to a printed circuit motherboard, the so-called VRM edge

connectors.

20  Furthermore, the heat sink fins, being outside the connection tails 12, 30, shield the tails
from physical damage such as might occur during reeling and other handling processes
subsequent to stamping of the terminals. Physical damage and particularly any bending
or distortion of the connection tails prior to soldering to the conductive tracks on the
circuit board can cause mis-registration of the connection tails to their respective

25  conductive tracks. A lack of registration can result in shorting between adjacent
terminal circuits or a lack of an intended connection. The physical shielding provided
by the heat sinks fins is therefore particularly advantageous in connectors having a

small terminal pitch.

30  The foregoing describes the invention with reference to the disclosed embodiment.
Alterations and modifications as will be obvious to those skilled in the art are intended

to be incorporated within the scope of the invention as defined in the accompanying



are located outside of the housing where they are exposed to ambient air. The heat sink fins 16, 34
provide a relatively large surface area for this dissipation of to heat from the terminals 2. 3 to ambient
air. Although the heat sink portions 16, 34 of the terminals 2. 3 are relatively large, the heat sink
portions 16, 34 likewise have a large surface areajwhich is necessary to allow heat to dissipate to the
outside environment rather than becoming a thermal mass that retains heat. This makes the terminals

and the edgrig@nectospaiicylaicisitadle daceiativahbbigheu @Rt apalicaieps i@y 15
temperature rise in the connector is preferably kept low and stable. Typical aaéijlications of connectors

using the tePATMACHENCHIRAIA RO ERA REE I FA86WE ARIIRECEF WoRSY S rHisulistirsiEdules to a

printed circgihmatherdarg, thpisarisalledViRvhesloe aaapReciorstdehnutiernuentbaibgabsink fins,
being outside the connection tails 12, 30, shield the tails from physical damage such as might occur

during reelif 808 GRHP R TP oTEREER 8 thsequent to stamping of the terminals. Physical
damage and particularly any bending or distortion of the connection tails prior to soldering to the
conductive tracks on the circuit board can cause mis-registration of the connection tails to their
respective 25 conductive tracks. A lack of registration can result in shorting between adjacent terminal
circuits or a lack of an intended connection. The physical shielding provided by the heat sinks fins is
therefore particularly advantageous in connectors having a small terminal pitch. 3" The foregoing
describes the invention with reference to the disclosed embodiment. Alterations and modifications as
will be obvious to those skilled in the art are intended to be incorporated within the scope of the
invention as defined in the accompanying 12 claims. For example, although the disclosed
embodiment described above is an edge




connector for straddle mounting over the edge of a printed circuit board, the heat sink fins are similarly
applicable to a connector adapted for attachment and connection to only one major surface of a circuit
board. -13 LIST OF FEATURES LABELLED IN THE FIGURES housing | terminals 2. 3 5 gap 4
central body portion 10 first connection tail 12 first3eceptacle contact 14 heat sink fin 16 to lock
portion 18 contact surface 20 distal ends 22, 24 barb 26 cavity 28 15 second connection tail 30

second receASTIo EIaCT BRESIMNBIEREDINITRE HisityRRY 36 contact surface 38 20 guide slots
40 circuit board edge portions 42 circuit board 44

housing 1
terminals 2, 3
5 gap4

central body portion 10
first connection tail 12
first receptacle contact 14
heat sink fin 16

10 lock portion 18
contact surface 20
distal ends 22, 24
barb 26
cavity 28

15  second connection tail 30
second receptacle contact 32
second heat sink fin 34
distal end 36
contact surface 38

20  guide slots 40
circuit board edge portions 42
circuit board 44
conductive tracks or pads 46
major surface 48

25  module card 50



conductive tracks or pads 46 major surface 48 25 module card 50 _14 CLAIMS 1. An electrically
conductive terminal (2, 3), for use in a connector for electrically interconnecting a printed circuit board
(44) and a circuit module (50), the terminal 5 having a central body portion (10), a first connection
portion (12) for electrical connection of the terminal4to a conductive track (46) on a first major surface
(48) of the circuit board, a second connection portion (14) for electrical connection of the terminal to
the circuit ngodNIBVI8Nd a first heat sink portion (16) for dissipation of heat generated by a flow of
electrical current through the terminal. 10 2. An electrically conductive terminal as claimed in claim I.
wherein the first and second connection portions each extend from the central body portion. 3. An

electrically gonduchive:tesmiaahasatrivned ivrelaiam 2, Bheseisina fikssmaetol Fosetent conection
portions extend from the central body portion jn s;gbst ntially .oppasite directions. 4. An electrically

conductive tRIFFHARPSEIBERARER T £ UHBUF tHa Bracd ainC WiEmed MiHainth i i Heat sink portion

is therrallyleennesiesdalitbedir pbansch $eonnoiR0 conBectiopRaions,) FoAslelertically conductive
terminal as claimed in any one of the preceding claims, wherein the first heat sink portion is physically
connected 9 TERIRE AhIMEAEERT2 L ERHOF BEFIGHS. @OARCAELHICAINPES ol 2o

claimed in amyginBoakdhe pesREBAnection portion (14) for electrical connection of the terminal
to the circuit module, and a first heat sink portion (16) for dissipation of heat generated
by a flow of electrical current through the terminal.
10
2. An electrically conductive terminal as claimed in claim 1, wherein the first and

second connection portions each extend from the central body portion.

3. An electrically conductive terminal as claimed in claim 2, wherein the first and
15  second connection portions extend from the central body portion in substantially

opposite directions.

4. An electrically conductive terminal as claimed in any one of the preceding
claims, wherein the first heat sink portion is thermally connected to the first and second

20  connection portions.

5. An electrically conductive terminal as claimed in any one of the preceding
claims, wherein the first heat sink portion is physically connected to the first and second

connection portions.

25
6. An electrically conductive terminal as claimed in any one of the preceding
claims, wherein the first heat sink portion is thermally connected to the central body
portion.

30 7. An electrically conductive terminal as claimed in any one of the preceding

claims, wherein the first heat sink portion is physically connected to the central body

portion.



claims, wherein the first heat sink portion is thermally connected to the central body portion. 30 7. An
electrically conductive terminal as claimed in any one of the preceding claims, wherein the first heat
sink portion is physically connected to the central body portion. -15 A. An electrically conductive
terminal as claimed in any one of the preceding clagns, wherein the first connection portion has a
contact surface (20) for electrically conductive abutment with the conductive track on the first major
surface of the circuit 5 board, and the first heat sink portion is located adjacent a side of the first
connection portion that is opposite to the contact surface. 9. An electrlcal%ﬁ;:onductive terminal as

claimed in &ny one 8fiTEtHrANE AR IR LoTRrRAEAY HRTFS RERY SRR PRSI first connection

portion eaCBl%ﬁ@Wlﬂ&eﬁEﬁtﬁdh@sﬁ@ﬁﬁ@cﬂ@ﬁ)ﬁ)@M&@ﬁdﬁlzﬁb’&ﬁtﬁ:‘ﬂﬁﬁiﬁdb@@@%@ dlgeetiany10. An
electrically con uctlv cﬁ\i)h‘rmlnal as cI imed jn any one of clalms [ to 7, wherein FE; e first heat sink

portion and Ba68h ﬁ%’é’&?@i&%ﬁ@%?ﬂ the e dnaees 16T EaBLtantially the

opposite dirtﬁﬁaiﬁnaﬂcﬁtﬁafm mepmﬂaﬂymﬁdymwet@aayu@haa sladnoechinfasycongeefithe preceding
claims, wherein the first heat sink p rtion and the_ first connection portion extend from the central body

portion to r@SBREARAGISEAPRIVIE (92 %ﬁ?%ﬂ‘f& Widafstal end of the first connection portion is not
further from the central body portion than the distal end of the 20 heat sink portion. 12. An electrically

conductive termin as claimed in a one of theaﬁrecedm claims, wherehn the te({minal has a first
lock portion’(18) f Ifo%ﬁﬁliﬁc 66?88 Htvsv as claimed in any ‘one of the preceding

claims, wherein the first heat sink portion and the first connection portion each extend

10  from the central body portion in substantially the same direction.

10. An electrically conductive terminal as claimed in any one of claims 1 to 7,
wherein the first heat sink portion and the first connection portion each extend from the
central body portion in substantially the opposite direction.

15
11. An electrically conductive terminal as claimed in any one of the preceding
claims, wherein the first heat sink portion and the first connection portion extend from
the central body portion to respective distal ends (22, 24), and the distal end of the first
connection portion is not further from the central body portion than the distal end of the

20  heat sink portion.

12.  An electrically conductive terminal as claimed in any one of the preceding
claims, wherein the terminal has a first lock portion (18) for locking engagement with a
housing of the connector.

25
13. An electrically conductive terminal as claimed in claim 12, wherein the first lock

portion extends from the central body portion.

14. An electrically conductive terminal as claimed in claim 13, wherein the first lock
30  portion and the first heat sink portion extend from the central body portion in opposite

directions.



housing of the connector. 13. An electrically conductive terminal as claimed in claim 12, wherein the
first lock portion extends from the central body portion. 14. An electrically conductive terminal as
claimed in claim 13, wherein the first lock 30 portion and the first heat sink portion extend from the
central body portion in opposite directions. -16 15.14n electrically conductive terminal as claimed in
any one of the preceding claims, wherein the first heat sink portion and the first connection portion are

spaced apas. fronnangeanaiiigy onkhicAivealestiically epnadugtivedoronial ae gaitegmhin any one of the
preceding claims, wherein the terminal is made from a metal. 17. An electrically conductive terminal

as claimed fR4RS SHESHHBCHELAHG EARATE R ABIEHF tHE LSRRGS RD RAMPR AT SR Sheet material.
10 18. An elpatticaii epdahetive terminal as claimed (2) as claimed in any one of the preceding
claims, the terminal having a third connection portion (30) for electrical connection of the terminal to a
conductive track on a second major surface of the circuit board (44), the second major surface being
opposite the dirst majelaurans; thadesmisarhbihavingddedrih sonoectiompeiioad(d2) for electrical
connection of the terminal to the circuit module (50), and the terminal having a second heat sink

portion (34)tBISiSSAHEANSH FERIBL AL A HBWSE electrical current through the terminal. 19.

An electrically conductive terminal as claimed in claim IS. wherein the third and 20 fourth connection
por_tions _eacig_extengb\;iom 'thaT centr%Il bc{]dyt g%}h%rll é&g?dirzn%. dpfrrf aenleci)tlrliecc(e)tl ¥h%onrggec£\ée terminal as
claimed in dlaim 18 VHETEIRtRe B ghe y p &
claims, wherein the terminal is stamped from a sheet material.
10
18. An electrically conductive terminal as claimed (2) as claimed in any one of the
preceding claims, the terminal having a third connection portion (30) for electrical
connection of the terminal to a conductive track on a second major surface of the circuit
board (44), the second major surface being opposite the first major surface, the terminal
15 having a fourth connection portion (32) for electrical connection of the terminal to the

circuit module (50), and the terminal having a second heat sink portion (34) for

dissipation of heat generated by a flow of electrical current through the terminal.

19. An electrically conductive terminal as claimed in claim 18, wherein the third and

20  fourth connection portions each extend from the central body portion (10).

20. An electrically conductive terminal as claimed in claim 19, wherein the third and
fourth connection portions extend from the central body portion in substantially

opposite directions.

25
21.  An electrically conductive terminal as claimed in any one of claims 18 to 20,
wherein the second heat sink portion is thermally connected to the third and fourth
connection portions.

30 22.  Anelectrically conductive terminal as claimed in any one of claims 18 to 21,

wherein the second heat sink portion is physically connected to the third and fourth

connection portions.



fourth connection portions extend from the central body portion in substantially opposite directions. 2
1 . An electrically conductive terminal as claimed in any one of claims 1 A to 20, wherein the second
heat sink portion is thermally connected to the third and fourth connection portions. 30 22. An
electrically conductive terminal as claimed in any.ore-of claims 18 to 21, wherein the second heat sink
portion is physically connected to the third and fourth connection portions. _17 _23. An electrically
conductive terminal as claimed in any one of claims 1 A to 22, wherein the second heat sink portion is
thermally connected to the central body portion. 5 24. An electrically conductive termipal as claimed in

any one of ¢tiims 48 e8I CHeTRR AR SIEHRI i SHR PO HIGRYLBR{SIERIT e SRR Cted to the central
body portionREiAmelesisicaliycandustivieiminahas Claimeetsd anherendfeiginspbAida. 24,

wherein the third connection portion has a contact surface (20) for electrically to conductive abutment
with the conductive track on the second major surface of the circuit board, and the second heat sink

portionss lozgated adjagentiaasideafdheithirdrisannestianmartinnihanis smpgsie 1® dhecontact surface.
26. An electrically conductiv termirﬁ%l as claimed in, aqg}ﬁone of claims 1 A to 25, 15 wherein the

5
second healt' BRPAPESHCARY BRAL HIVS RYMIAE SR PEFHIH cnar dsdndirSiTn Ak bogN P B8Ry portion in

substantially the same direction. 27. An electrically conductive terminal as claimed in any one of claims

1Ato 24, erein the second heat sink portion and the. third. connection. portion each extend from 20
the central \%,gdy p@?‘?iS}??ﬁr?ﬂﬂgtﬁ?ﬁfgfﬁ}lﬁ?et%Hﬂ& & di ﬂ?ﬁfp%YQH%?g&?@ﬁx}géﬁggctive terminal
as claimed inharyirome aficlajonsdcAotOpdftion has a contact surface (20) for electrically

10  conductive abutment with the conductive track on the second major surface of the
circuit board, and the second heat sink portion is located adjacent a side of the third

connection portion that is opposite to the contact surface.

26.  An electrically conductive terminal as claimed in any one of claims 18 to 25,
15  wherein the second heat sink portion and the third connection portion each extend from

the central body portion in substantially the same direction.

27.  An electrically conductive terminal as claimed in any one of claims 18 to 24,
wherein the second heat sink portion and the third connection portion each extend from

20  the central body portion in substantially the opposite direction.

28.  An electrically conductive terminal as claimed in any one of claims 18 to 27,
wherein the terminal has a second lock portion (18) for locking engagement with a
housing of the connector.

25
29.  An electrically conductive terminal as claimed in claim 28, wherein the second

lock portion extends from the central body portion.

30. An electrically conductive terminal as claimed in claim 29, wherein the second
30 lock portion and the first heat sink portion extend from the central body portion in

opposite directions.



wherein the terminal has a second lock portion (18) for locking engagement with a housing of the
connector. 29. An electrically conductive terminal as claimed in claim 28, wherein the second lock
portion extends from the central body portion. 30. An electrically conductive terminal as claimed in
claim 29, wherein the second 30 lock portion and ffge-first heat sink portion extend from the central
body portion in opposite directions. -1s 31. A connector for electrically interconnecting a printed circuit
board (44) and a giresiineiesiuter (E0dtibelISORRSEHRNBaRG B didacieioMsiRg(@Y) mwhich is mounted
a row of spaced apart terminals (2, 3), wherein each terminal is as claimed in any one of claims | to

30. 32. A cSHiBEBIOL 8IS he thnCering 91 hHBE RS RS PSS MRS rehdE s S dide the

dielectric heu$ing.spaced apart terminals (2, 3), wherein each terminal is as claimed in any one of

claims 1 to 30.

32. A connector as claimed in claim 31, wherein the heat sink portions are located

outside the dielectric housing.



