WD 03/071638 PCT/ 1 B03/00529 1 DEVI CE FOR FORM NG CONNECTI ON ELEMENTS The
invention relates to a device for form ng connection elenents for

connect i ngoasjpriest ed circuit board to other electrical companBo¥®s29The
invention also relates to an arrangenent which includes a franme for a
signal receiver with a device for formng connection elenents of a printed
circuit board, and also to a nethod of form ng connection 5 elenents of a
printed circuit board. Signal receivers of this kind process practically
all electrical signals and transfer such signals to other electrica
conponents for further processing. Such other electrical conponents nmay be

other printed circuit ;hpREdsor FomSs 3 hEcr RS RrAfkked Main board of a
television set or a TV card of a PC. The signal receliver itself consists of

a frame in 10 which various SMDs (Surface Mounted Devices) are nounted on
the surface of a printed circuit board. For the nmounting of the printed
circuit board first solder paste is deposited on the printed circuit board
in a predeterm ned_pattern ile usin screen printjing nethod.
Subsequent | y, the ‘dimBveatign 33 1ogsa s ot EMHIE QPREFUON FlEmentsHBar d and

possi bl yco%é%%ﬂgtag)rftﬁ% AR uR B65AGE oftfer El@&rigélic?h?ﬁg&if. %ietimp:ﬁﬁ&gal@éf rdfRgps of a

non- conductive~adhesive; the connections o evices then cone into
cont act ,toian aghngemédno gdhidhangpdasiat franbehior s sl gel repeiserevighas tievice for fortreog on t he

printed circuit board. The.devi.ces. thense|ves and their.connections are
Bl Uat e BREaAE <R QRN RSP B BT LA TepeLPH SISy . a
so-cal | ederh&fid oM pOMELEIAGt BJaEESS is carried out. The solder on the
printed circuit board is then nelted by application of heat in a 20

sui tabl e furnace, Signe rdcoiveisny this kid papases practadalls oll gactitat sanrdeandons
oi gnal o T HEeRTTa L P FEEROPrRt e RETotho oiRe B MhBhals Fequi res
the use @fctGaNc68FoMAHaERNGMEL prinhel @fcRatbohs] fob bamalls, of Jooulledmant i Nt ed
circuit board to the conponents. To this end, known enbodi nents are
provi dedboaid ¢f a television set or a TV card of a PC. The signal receiver itself consists of a frame in
10 which various SMDs (Surface Mounted Devices) are mounted on the surface of a printed
circuit board.

For the mounting of the printed circuit board first solder paste is deposited on
the printed circuit board in a predetermined pattern while using a screen printing method.
Subsequently, the SMDs are positioned on the printed circuit board and possibly fixed to the

15  surface of the printed circuit board by means of a non-conductive adhesive; the connections
of the devices then come into contact, in given locations, with the solder paste pattern printed
on the printed circuit board. The devices themselves and their connections are situated on the
same side of the printed circuit board. Subsequently, a so-called reflow soldering process is
carried out. The solder on the printed circuit board is then melted by application of heat in a

20  suitable furnace, thus forming fixed electrical soldered connections between the SMDs and
the printed circuit board.

The transfer of the signals between the signal receiver and other circuit
components requires the use of devices which conduct the electrical signals from the printed
circuit board to the components. To this end, known embodiments are provided with

25  connection elements or pin stripes which are embedded in thin plastic strips and are arranged,
together with the SMDs, on the printed circuit board after the application of the solder paste.

The plastic strips then act as a guide for the connection elements and provide an insulated

connection to the frame.



25 connection elenments or pin stripes which are enbedded in thin plastic
strips and are arranged, together with the SMDs, on the printed circuit
board af two wheieappl i cati on of the sol der paste. The pl a®TaBsi/eosms t hen
act as a guide for the connection elements and provide an insul at ed
connection to the frame. WO 03/071638 PCT/1B03/00529 2 It is a drawback

t hat an additi onallt is ardrawelackties an 9dditenad serdaceregacb peopiadiberepy pmthed cir cui t
board and. %h .ne ss%r% 1g)ut al so ro Iema%i c,t.tgl eranceﬁﬂgf 1t r}e l. astic
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pl asti c 15t &dapfple, thd ibldade KBS eenABE UsiineBiibn dlethfi@ts,BRhEflhdc saiysh, fuctiatbnshe
processing, also forma drawback. A further 5 disadvantage resides in the

addi t i orgFursinginsthefmateréal pnd duiieg hemerdesiing gbse forgy pdeavibarls Avfirder al may not
beco | J. ' . | O: t L, I i refl ow

sol dg'r3 [ ndé&ggédct)%%srgg.ldgt}g ﬁ@a%%ftﬁoﬁlg}rzgcfs%cdgsﬂfessp 1@%%%@%@% ugg(%gr eﬁ?mfﬂlgfefrﬁag, in
par ti culmasy ndt bebenchgefioll anhs highpeogeaturancchsingniuaihg eéenaflowaoldering known
to use separate connpection el enents whi ¢ch are . soldered onto the printed

circuit RIBEESY Sygh AdHEORM PYStBeanapt RogpeTad 1B 15N PAREICHIST gl sEreématy 10
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of the i'nvention to provi evi ce orm ng connections of a printed
circuit sobrad catg thegeidtediditeiin baardibyrhahd pely eifteecomplame ofithe cdflodesoldminigas a
hi gh nmechani ¢cal stahility, a high ther strength and can be nounted as
ecori@_m dUPESyS; Weﬁ‘g’fsgﬁl%l%‘?ls t%‘dq“ﬂ_ggal(ﬁﬁftégﬁap%r' achieved in that the device

conprises a pluraly i, @hieeCOMNBE veftiortb PRBNESa BAMEN S PorRERS cadetRRkFan, a
respective detainer, having a bent end portion, being provided between

each ti neintedocicoitbeatdi apnng¢dewithing signatirer tiwetciieme ovhtictodeyiesf hashdiglonnect i on
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connect i pisigleement s are inserted into a plurality of holes in the printed

circuit "board which are provided for the connection el enents. )
15 This object is achieved in that the device comprises a plurality of connection

elements having a bent end portion, a respective detainer, having a bent end portion, being
provided between each time two connection elements, and the end portions of the connection
elements defining a plane which extends parallel to a plane defined by end portions of the
detainers.

20 During the mounting of the device the connection elements are inserted into a
plurality of holes in the printed circuit board which are provided for the connection elements.
The printed circuit board is then situated in the frame of the signal receiver, so that the
connection elements bear on the frame or the printed circuit board via the detainers which
bear on the frame. The connection strip serves for guiding and for stable positioning of the

25  detainers.

After insertion of the connection elements of the device into the printed circuit
board, a soldering process is performed during which the frame, the printed circuit board and
the connection elements are soldered to one another. After completion of the soldering
process, the connection strip is separated and the detainers are removed.

30 Because the connection elements are supported by the detainers, the entire
device can be provided on the printed circuit board in a stable manner. Undesirable bending
of the device is prevented by the detainers as well as by the connection strip. The
manufacture of such a device is very simple so that the costs of manufacturing the signal

receiver are reduced.



The printed circuit board is then situated in the frame of the signal
receiver, so that the connection elenents bear on the frane or the printed
circuit bwarod/oviéas t he detai ners which bear on the franme. PChEB@OSECt i On
strip serves for guiding and for stable gpositioning of the 25 detainers.
After insertion of the connection elenents of the device into the printed
circuit board, aldgldgeict aensittoelexs piese galyfapdiednifermiln madhotan eletritalbe,
the printed circuit. rd . an C tion ele t re _sqldered. to one
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are supported by the detainers, the entire device can be praovided on the
pri nt ed beFausethcroygmg transiiony bgsveendiffgent ofhie eqnnestivneelpmartiang thof t he

devi ge ic%PlPJcﬁgf?@ltr d by the detainers as well as by the connection strip.
The “manufacture of such a device is very sinple so that the costs of

manuf act uri ng t he Becausalof thease o enlly arsengledaeedl, thided e 057 EESRIbRCTId BO3/ 00529

3 The devi ¢ce .caonsi sts. of e piece only and is.unifqormy made. of an
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hi gher stability e connection el efnents, notably  "because there are no

t ransi t itmsarhiatwesad tdnpéretuanstalyiityt das be anlmevdd chobaing the appobpriate Baterial.
conn ction strip. .Because .of the
I

f l. [ i al,, .t he devi
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coef fi ci@nt-shadde fh1Qhe O&HEELM &18hBntt BE thd AlaiRes elRin®s ﬁtragiﬂ)i@f bdthbasaees

mani f est notably during the soldering process. At the sane tinme an
i ncr easalring mpantingrhscaisathid detamaesspaneer e acsupporbng instign ny atight-apgledpri at e

s hapedeiie TRdREPRES e e Fup B Fam A bE tech FolRlPa R feBoBG6R.”
det ai nerefen@mSdin@sSths paltddicirkui®bodrbe device during nounting, because the
det ai ners can performa supporting function on_a right-angled
15 The embodiment in conformity with claim 5 offersthe advantage that a
projection of the end portion additionally stabilizes the connection element in its position in a
further application of the connection elements. The mounting of a module (for example, a
signal receiver) on a main board (for example, a television set, a PC board) can be performed
by means of a soldering operation. The connection elements are then heated again so that
20  they could drop out of the printed circuit board or fall over due to the liquefying of the
soldered connection. As a result of the stepped projection of the end portion, the connection
element bears on the printed circuit board so that its position does not change when the
soldered connection is liquefied.
The invention also relates to an arrangement which includes a frame which is
25  intended in particular for receiving a printed circuit board for a signal receiver with a device
connected to the frame. The device then consists of a plurality of right-angled connection
elements which are arranged at equal distances from one another. The connection elements
serve as an electrical connection between the printed circuit board and other components, for
example, other printed circuit boards. Between two connection elements there is provided a
30 respective detainer which serves to stabilize the position of the device. The connection
elements are guided in the frame and the printed circuit board by a connection strip of the
device. The connection strip positions and stabilizes the detainers on the frame.
The invention also relates to a method of manufacturing connection elements

of a printed circuit board for connection to a frame of a signal receiver. A device which



frame so that the entire device can be stabilized during the introduction
of the connection elenents into the printed circuit board. 15 The

enbodi nerwoiog/ozeBs ormity with claim5 offers the advant ageCrhBe3/@s29
projection of the end portion additional4y stabilizes the connection
element in its position in a further application of the connection
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over due to the |iquefying of the soldered connection, As a result of the
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sol dered connection IS The 1 nvention also refates to an
ar r angeraadtat thieisetne itinel theldsviee fsrsapmortgtlionhthé §ame Bnd/nt thapedtedrvinpait boardlvée f or

receivi ng ? g.ri nted circuit hoard for a si(ggral ge ei.ver_with a devi che
connect &8¢ fFANFS FRGFAINCSHAD Jerpeniyare senpragh ey ihe devige 3ffer cgmpiejiog et the
right-aqghgqn%gﬂgggﬁion el ements which are arranged at equal distances
from one another. The connection elenents serve as an electrical
connection between the printed circuit board and ot her conponents, for
exanpl e, other printed circuit boards. Between two connection el enents
there is provided a 30 respective detai ner which serves to stabilize the

position of the demhERimdis of MbM@khiiONIwilEbea®otibedtin@lethill Hiednd ier i@ franme
and the printed circuit board by a connection strip of the device. The

connect iteferesee ipthpFsguresodbergid st abil i zes the detainers on the frame. The
invention also re%&%q% t s%dg9%90d of manufacturing connection el enents of
a printed circuit r or connection to a franme of a signal receiver. A

devi ce whi ch WO 0@ D1hd s RAEaI1BI3/088tHon 8leBRAPAtiaB8hcraashll ¥sadd, iahy Of
connection elenents with a bent end portion and a respective detainer,

havillg a bent endF@rtshews asignakeacizerdrng with thegleyistnect i on el ements, is
attached to the frane prior to the soldering of the connection el enents.
The end portions of the

The device 1 shown in Fig. 1 is punched from an electrically conductive
material, for example, sheet metal, and bent to the appropriate shape.

20 The device consists of a connection strip 2 and a plurality of L-shaped
connection elements 3a ... 3k. An end portion of each connection element 3a ... 3k is bent at
right angles and is provided with two projections 5 and 6 whereby the connection elements
3a ... 3k are supported on a printed circuit board. Fig. 2 shows the projections at an increased
scale for the sake of clarity.

25 Between each time two connection elements 3a and 3b there is provided a
respective L-shaped detainer 4a ... 4) whose end portion is also bent at right angles.

The connection strip 2 is intended to guide the connection elements 3a ... 3k
and to stabilize the detainers 4a ... 4j. The detainers 4a ... 4j fix the position of the device 1
while the printed circuit board is subjected to a soldering process during which the

30  connection elements are soldered. To this end, they bear on the frame of the signal receiver.

Fig. 3 shows the device 1 provided in the signal receiver frame 7. The device 1
is mounted on the frame 7 prior to the beginning of the soldering process. The connection
elements 3a ... 3k of the device 1 are then inserted into holes provided in the printed circuit

board (not shown) for this purpose. The connection elements 3a ... 3k are meanwhile



connection el enents define a plane which extends parallel to a plane
defined by the end 5 portions of the detainers. The connection el enents are
i nserted wotos/ottess printed circuit board and at the same PCREBeI®sSDevVice iS
supported on the frame and/or the printed circuit board via the detainers.
The connection elements are separated fromthe device after conpletion of

t he soISdqurtﬁg V@@eﬂetmﬁrs 40.. mm%lﬁf«@n@ﬁ e ofrpaetnednmactign glementdescr i bed
in detalk re|%9 £ &%&P braeI]‘erence to the Figures. Therein: Fig. 1 shows
a deV|cé lf? §ﬁ£ﬁ% YL o8 F of a connection elenent at an increased
scale, and 15 Fi g)urﬁlg&h@ymaaufgl;gmlss the aetesedry kolderd wbhdectibgs dlevi ce. The

device 1 shown in Fig. | is punched froman electrically conductive
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The devi shaped
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ci rcui t dgEaRegs 4l a5 ERNED { rf)‘P%‘PB‘@tCIOBH%CUQP e GonilsFe for the
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there is provided respective L-shaped detainer 4a .. whose end
portion is also bent at right angles. The connection strlp 2 is intended to
gui de the connection elenents 3a ... 3k and to stabilize the detainers 4a
4j . The detainers 4a ... 4] fix the position of the device | while the
printed circuit board is subjected to a soldering process during which the
30 connection elenments are soldered. To this end, they bear on the franme of
the signal receiver. Fig. 3 shows the device | provided in the signa
receiver frame 7. The device | is nmounted on the frane 7 prior to the
begi nning of the soldering process. The connection elenents 3a ... A of
the device | are then inserted into holes provided in the printed circuit



board (not shown) for this purpose. The connection elenents 3a ... R are
meanwhi | e WO 03/071638 PCT/1B03/ 00529 5 supported via the detainers 4a ...
4j . The pwojosotieass 5 and 6 of each connection el enent 3aPCI/ABASIYear on
the printed circuit board. During the sq dering process the necessary

sol dered connections are established between the connection el enments and
the prirftlefIMSrcuit board. Not only the 5 printed circuit board, but also

the entire device | is then subject to high tenperatures. After conpletion
of the soldering process, the connection strip 2 as well as the detainers
4a ... 4] are renoved. The remai ning connection elenments 3a ... 3k

constitute electrical connections to other electrical printed circuit
boards of an apparatus. WO 03/071638 PCT/1B03/00529 6 CLAIMS: 1. A device
- which conprises a plurality of connection elenents (3a ... 3k) having a
bent endj portion, A dedcd €spective detainer (4a ... 4j), having a bent end
portion, being provided between each time two connection elenments (3a ..
3k), and 5whichiremasigesbpluradits ogonppion simeats @a - ePlorheming a@at end pagiiyn,
defining a_plane. which en I f i th nd

por t1 one of RRTEFRT L 2g, nBRE; bl ch ol B iol LR LM kR BT 1
charact eri #g®@d tive cbadctibh eledRMisqBa CHASits of one piece. 10 3. A device as
clainmed in claiml1, characterized jn that the connection elenents (3a ..

3k) and dethgiendpertiapg of the copyeciipn elemepigfédy. 3o dafigiagppdangsviehaeytendsi n ¢l aj
1, ch ' i i : 3a,,.. 3k), th
char act ?5@58% %@g&ﬁgh‘%}ﬁbf@g%ﬁg@&en%ﬁ%'&Etameﬂs% a@). ), the

det ai ners ion strips unifoornm y’ consist of an
2. A device as claimed in claim 1, characterized in that the device consists of one
piece.
10
3. A device as claimed in claim 1, characterized in that the connection elements

(3a ... 3k) and detainers (4a ... 4j) are L-shaped.

4. A device as claimed in claim 1, characterized in that the connection elements
15  (3a... 3Kk), the detainers (4a ... 4j) and the connection strips uniformly consist of an

electrically conductive material.

5. A device as claimed in claim 1, characterized in that each end portion of the

connection elements (3a ... 3k) is provided with at least one projection (5).

20
6. An arrangement which includes a frame, notably for receiving a printed circuit
board for a signal receiver with a device connected to the frame, which device
- consists of a plurality of connection elements (3a ... 3k) having a bent end portion,
- arespective detainer (4a ... 4j), having a bent end portion, being provided between each
25 time two connection elements (3a ... 3k), and

- the end portions of the connection elements (3a ... 3k) defining a plane which extends

parallel to a plane defined by the end portions of the detainers (4a ... 4j).



el ectrically conductive nmaterial. 5. A device as clainmed in claiml1,
characterized in that each end portion of the connection elenents (3a ...
3k) is prwoicdediéss t h at | east one projection (5). 20 6. ARrCanBe®s2Eent
whi ch includes a frame, notably for receiving a printed circuit board for
a signal receiver with a device connected to the franme, which device -
consi st J.of a pl urfahicthpdofl mponfaewring sornesHemelsmesta of a prigiejl chravit hgard bent
end portvivigrg fand. 188 elgti ve detainer (4a ... 4j), having a bent end
portion, ?ng prélw &4 between each 25 tine two connection el ements (3a
3k) ,- andevicé (19, @msbraigtd pIOIi6f oft doanetidA inients (Gh N thavinga bent ertk)
defining a plane which extends parallel to a plane defined by the end
portions oPORIRB. HEERACHES detpingr (4a ... 4,having admnpendmBtipcheingasevdebo 7 7. A
met hqd of el 0, ' S ' i & board
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the connection elenents (3a ... 3k) are separated fromthe device (1).



