3 0 JUN 2004 | Apparatus and Method for Handling Lead-Franme. Field of

I nvention: This invention relates to an apparatus and thﬁaﬂzhggﬁﬁt eof to
handl e | ead-franmes during the process of sem conductor f en .
the | ead-frame has to be positioned with precision and specifically during
the process of product marking to an array of integrated circuit (1C)
chips attached to the |ead-frane. Bacngound to the invention: In the

manuf acture of 1 C chips, thin nmetal foils are often used to forml eads,
Wi re bondi ng proce

RSpelng usedylenbondd hedi eaqoblaineddan the dicing
process to the |ea _

di ng process
for hermatically encapsulating the chip in a thernosetting resin; a

product marking process; and a |ead shaping process. A typical |ead frane
may contain froma few wunits of chips to a fewtens in a given array. The
substrat erigiet alf fiovéntigui:cally range fromO0.3mmto about O0.5mmin

t hi ckness, and can be of a wi der range than that specified. Lead-franes are
al so provided with index points in the formof holes prepupnched at a
certain spaics nighaccirat sEyaEes tHe JefaPRat@tufi gt B?etﬁ%t£?$ i%&e’ﬁeé’ﬁgttﬁw se.
This is commn stapdard-pract i g@rihg t hesenpesdesiet orofi ndesint yondirese

i ndex holes are useful reference points at various stages.of nqpuf

act ure-
The | eft maeifassvst hohed ndye | e&dthEaPEghteSeri®s Pwh Pgﬁyl%?%lsfg%h
precision and specifically during the process of product marking

to an array of integrated circuit (IC) chips attached to the
lead-frame.

Background to the invention:

In the manufacture of IC chips, thin metal foils are often used
to form leads, wire bonding process being used to bond the die
obtained in the dicing process to the lead-frames. Other process
may include a molding process for hermatically encapsulating the
chip in a thermosetting resin; a product marking process; and a
lead shaping process. A typical lead frame may contain from a few
units of chips to a few tens in a given array. The substrate
metal foil typically range from 0.3mm to about 0.5mm  in

thickness, and can be of a wider range than that specified.

Lead-frames are also provided with in@ex points in the form of
holes prepunched at a certain spacing accurately to the left and
right of the stfips lengthwise. This is c¢ommon standard practice
in the semiconductor industry. These index holes are useful
reference points at various stages of manufacture. The left
series of holes may lead the right series, whereby a wvision

camera can detect if the orientation of the lead-frames is in the

right direction.



camera can;detect..if the orientation of the lead-frames is in the right
direction. i 14 i 3 0 JUN 2004 2 As described above, the

d re
transported to different stations which nay not be in-| |J32(T JM“IFZ@IP
specific process is perforned, the | ead-frames may be stacked in ‘

magazi nes, typically containing 20 or nore sheets of |ead-franes- For the
next stage of nmanufacture, the nmagazimpe is |oaded to the input station of
a handler, elevated to position and-rolled out of the magazine to .be
buffer feed onto a lead-frane input track using a pick and place nethod.

The i npuist raskrasds @sova,guthde 1and- fypiccalary hasnsppridchdsr diderpakal | el
rails having, shoul ders on which the_ | cframe . rest§edigngt Rwhsesd heseby
provi di n§t§gb‘ﬁ%?tw}f‘b?ht?‘%¥/e?oE ob?hénngg%' procgsls s%pa%t il(_)r]i. he t_?ack i s

t ypi cal | pevkdthead] tist alslae-foanes aray foor shapked it (PpI8Fi8RRettXRIGRAL Yt hat
could be used.in th nmanuf act f dehg Laads ke sro Wi mdj-usiagat

typi cal | YoR583™ 17 og?' aﬁ%eraogegr%%t%me i nput track pr_oovi des guide to the
path i n ofheaheédcturectiton nagasinehis slersieadz &Rt &Pet d7Phe § o PLcR.

Lead-fr ages,y, bel ng LOLD.J Ofd SpolfiS I aRA LO1tbat okt i on Be titese Adgeso
parti cul arafly Ieengt w se after several stages of manufact

k dr g’ tirclzﬁn a%%corre
wavy anddehebuffttax frddesomeroprelend-fgiame Input track using a P
place method.

The input track acts as a guide and typically has two linear and
parallel rails having shoulders on which the lead-frame rests
lengthwise thereby providing support for travel to the next
process station. The track is typically width adjustable to cater
for a plurality of sheet widths that could be wused in the
manufacture of the lead-frames. Width adjustment typically uses
programmed servos. The imnput txack provides guide to the path in

the feed direction in which is horizontal to the input track.

Lead-frames, being thin foils, are prone to distortion at the
edges particularly lengthwise after several stages of
manufacture, then become wavy and the index holes become out of
register with each other. Also, the lead frames may have to be
fed into slotted rails, with very small tolerances. The process
is similar to threading a needle. When kinks appear in the lead
frame, jamming of the feed can occur and this mway result in
damaged lead-frames. This is costly and inefficient to the

manufacture of the IC Chips.

In conventional input tracks, rubber pinch rollers move against
the track which is lined with rubber strip to straighten the feed

as the lead-frame strips are fed into the eye of the slotted

rails.

This again is inefficient and time consuming and may alsc damage

the lead-frame strips.



register with each other. Also, the lead franes may have to be fed into
slotted rails, with very small tol erances. The process 1is ngn;Ilmzlaer 2%)8

t hreadi ng a needl e. When ki nks appear in the lead frame, jammng O the
feed can occur and this may result in dapaged |ead-franmes. This is costly
and inefficient to the manufacture of the IC Chips. In conventional input

tracks, r I pi roll ers nove against the track which is lined with
rubber stg&g&gm%ﬁeed as the lead-frame strips are fed into
the eye of the slotted rails. This again is inefficient and time consum ng
and may abswufanmageo & htidsgadspeaneoStihiepsnv8itilume tR6O4 Bs Sumvargdoént he

| nventi on; i t | st fethe iLn | O .S _proyvided
an appar%ﬁpl?g[%?gg ﬁ%n&%fl%%%zlfa?fgr%ée ofrOEugiglei %r?t e %%H% %ctt%lfﬁeogf Pq'lc

Chi ps, whElips:neihddls iachedsrs a onqgrrecea lelasai dheeadifir dpedt brame fiq s4
position pf.anjJap r ek, 4 anh,Rp £ ack, i gl pdin i paced,
paral | el raﬁ l's plﬁgv;d%\%ﬂ opposne?il ge%elrdg {:y, %ﬂavjiq%él L(‘):utg%gr%?éyl égpng Bﬁ shaped
portions @kfitRatgda parrabielco-sidAar hagind aceardsed sapperalilyg edgeing
portions gfc.bhanleadofsames and.a @_@L»Eio&f &gl Surdaces U dTAdn 2y U de
for the leads frame as 1t Is posifioned on the supporting surfaces,

char act er F&&@cRA EPatsarmertiag |eslogr eoRbiATSe @ If Bhe clnd Arame sitangh abpeiseen

the lead §# afBs ghsURROELELD RASHKE0R 8083@ F&adfd amkqholding positipn in

whi ch positicned on the supporting surfaces, characterised in that the
rails are mounted for contra rotation between the lead frames
supporting position and a lead frame holding position in which
the edges of the lead frame are received in the apex of the

angle between the arms of the ‘L’ shaped portions.

According to a second aspect ¢of the present invention, a method for
flattening a lead frame during transfer from one stage of a
manufacturing process to another in an apparatus according to the

tirst aspect is provided.

As a result of the turning action of the rails from the lead frame
supporting (first position) to the lead frame holding (second)
position, the lead-frame held by the apparatus may be precisely

positioned to proceed to the next processing station.

Surprisingly, the turning action may also assist straightening of
the lead-frame by controlling waves, kinks and distortions before
proceeding to the next station. The retaining pressure applied
lengthwise by the rails on the lead-frame may be sufficient to
mechanically straighten the lead-frame so that it can easily'be fed

to the next station.

Preferably the angle between the frame supporting surface and the
upright surface of the ‘L’ shaped portion is greater than 90° to

form a funnel into which a lead frame may be more easily



the edges of the lead frame are received in the apex of the angl e between
the arns of the "L' shaped portions. According to a second

present invention, a method for flattening a | ead frame dur gu?er Hg er
fromone stage of a nanufacturing procesg to another in an apparatus
according to the first aspect is provided. As a result of the turning
action of the rails fromthe lead frane supporting (first position) to the
| ead framntrobidéery (second) position, the |lead-frane held by the apparatus
may be precisely positi oned to proceed to the next processing station.

Sur pri si ngl t tur actlo S0 assist strajghtening of _the

| ead- f rangr%ﬁfré‘gﬁ?r%ﬁ Lhave s %tnﬁé% andIr’dthFoF??%%BéFB’r%“ Heodeddi ng
to the nextamgt atrie@Bratife Hiekatfi tige mr@eeurse appt i ekn | G@ROtdNiIseiby1bhe
rails onthelelgL f|C|e cally stralghtenthe

d-f
| ead- f r ang S Tt “\g? ng?;m %%asqeldy%%eo‘ﬁ%kd %% ftrl‘fe‘ %E?t %Hsatt i $n. e &PEPEDI y

t he angl epdoeittieen t e f @i supporid nosucbacechnkwtibe apd | ghle suchace of
the "L sh S! grtion is greater than 90 to forma funnel into which a
| ead frarr%nr%xa\C °‘§’%ersr8re easily 30 June 2004 4 introduced. Preferably the
angle is about 120. In the second p05|t| on the lead frane preferably

bi sects t aﬁgg %P%?s ee}[gggghtﬁg alne%éie samlzso th%hr ai I squr,&a be rot at ed

t hrough 6 rom € secon positi on oneé rai abe rot at ed
cl ockwi swlaaf@rahhr @t héeck-and-place mechanism.

The apparatus of the invention preferably alsc includes an
optical sensor which is able to check the presence of a lead-frame

after the leadframe has been placed on the input track.

The preferred method used in the apparatus to move the rails
between the first and second positions involves the use of cams

motivated by mechanical means.
Preferably, cam means is linked to each rail by a camshaft, which in
turn 1is linked to cam rollers guided by a common cam follower

housing.

Brief description of Drawings:

The invention will be described in further details by way of

example with reference to the drawings in which:-
Figure 1 shows a general perspective view of the apparatus;
Figure 2 is a perspective view of the input track arrangement;

Figure 3 is an elevation showing the input track in its frame

supporting position;



anticl ockwi se. The neans for feeding the lead franes to the input track is
preferably a pick-and-place nechanism The apparatus of the

Y i
preferably also includes an optical sensor which is able t%@hzgmmlf
presence of a |lead-frame after the | eadfranme has been placed on the input

track. The preferred nethod used in the apparatus to nove the rails
between the first and second positions5 I nvol ves the use of cans notivated

by nechani cal neans. Preferably, camneans is linked to each rail by a
canshaft, which in turn.i

. s_linked ta camroller yided ;hy A Lopnnn cam
fol | over® 95 8sihg™® BFP ef 1aE3% bt ?dho?\mc‘)"% gr%vm ln“%su:% %héﬂ invention will be
descri bathliainkupbhéridet ai | s by way of

exanple with reference to the
drawi ngs in which: Figure 1 shows a general perspective view of the

apparatus; Figure 2 is a perspective view of the input track arrangenent;
Fi gure Figuiman selievat Ebaw sHewitngft hbe i mgRitodt FAEXLINT i%Cs CPEatBY e UsPor ti ng
position; 30 JUN 2004 5 Figure 4 is an elevation showng the input track in

its franme holding position; Figure 5 is a flow chart of the nethod
rel ati ngberilpd Desentpbhon [ AillcednVTRREXRYt i on of the Invention: As shown

in the drawi ngs, a |ead-frame handling apparatus

As shown in the drawings, a lead-frame handling apparatus

comprises two parallel and linear rails (21) together making an

input track (20), each connected to a cam means comprising a cam

shaft {14), a cam follower holder (18), cam roller (15) and cam

follower housing (12). The other end of the input track is
connected freely to a bearing housing (16). The direction of the

feed movement is towards the bearing housing (16).

A frame-lead (1) is picked and placed from a buffer supply of

lead-frames (not shown) by vacuum device (5) onto the input track
(20) as shown in Figure 1. The position of the input track (20)

when at this point is as shown in Figure 3. When the presence of

the lead-frame (1) is detected by means of through beam optical

sensors (18), the vacuum supply is turned off. The left bar and

right bar (21) of the input track is provided with a similaxly

machined profile as shown in Figure (3), each rail has an upright

surface (22) and a frame supporting surface (23) at 120 degrees

angle (24) to each other. Other angles may be used to achieve the

same result.

The operation of the apparatus will now be described .with
reference to Figure 5. Initially the input track (20} is in the
frame supporting position shown in Figure 3. A strip of lead-

frame (1) is ready to be picked and placed using vacuum dgvice

(5). The lead-frame (1) is placed on the input track (20). The

vacuum supply is switched off. Sensor (18) detects lead-frame (1)

and the input track (20} is rotated to its frame holding position

as shown in Figure 4.



conprises two parallel and l'inear rails (21) together making an input
track (20) , each connected to a cam neans conprising a cangl{ggﬁj%m a
cam fol |l oner holder (19), camroller (15) and cam foll ower .
The other end of the input track is connected freely to a bearing housing
(16). The direction of the feed novenent is towards the bearing housing
(16). Afranme-lead (1) is picked and pIGaced froma buffer supply of

| ead-frames (not shown) by vacuum device (5) onto the input track (20) as
shown in Figure 1. The position of the input track (20) when at this point
is as shown in Figure 3. Wen the presence of the lead-frame (1) is

det ect edThy nmeawds fehmehr odgn beamrbped calt  shasdrramel8Peldhes v &OFdE SUppl y
is turned,off. The |eft bar a ' a2 o] hesy K sty ack gl ¢

pr ovi dedgi‘l\f’?%tsa t}s]}'iemaln ?lley%eﬁg%%? née%gguo%cgga;(bgh%aﬂ i n)| Figure (3), each
rail haskanksipahghvaveurface (IRH) Bndia featie SUpPDdrPEFRPREFdYe RPBFdat
120 degregs, 208l e itk 'ARACT 9t Noler ot BBE @RENEEe MY RErkiSRfl drocess

achi eve. the ane Fesult . e operation of the apparatus will now be

descri bedaw tbmmerefeer ence to Figure S, Initially the input track (20) is in
the frane supporting position shown in Figure 3. A strip of |ead- frane
(1) is ready to be picked and pl aced usi ng vacuum device (5) . The

| ead-frame (1) is placed on the input track (20) . The vacuum supply is
switched of f. Sensor (18) detects |lead-frame (1) and the input track (20)
is rotated to its franme holding position as shown in Figure 4. 30 JUN 2004



6 The | ead-frane, when retained at the franme hol ding position bisects the
angl e between the surfaces (22 and 23) and is void of kinks and waves such
that it is ready to be nechanically pushed into positioning®% 8tk 39}
where, for exanple, a marking process can commence 30 June 2004 7 d ai ns:
1. Apparatus for handling |ead frames fior use in the manufacture of I1C

Chi ps, which includes a pick and place neans to place the said |ead frane
to a firsgip@si:-tion of an input track, an input track including a pair of
spaced, parallel rails having opposed generally, having outwardly facing,

L- shaped porti gpsadahisni nbra PRIinkd19hgCoiphanakramsd f ages fQLe supporting
edge portions of the lead franes and a pair of upright surfaces formng a

gui de for the ™REACHITEL AT t CRE¥PHosTRIDhetP O 9% SupbF t PRY BLffaces,
characterised igaddalo thaceaths fiel MeAt egadOrtLaANELAst 4 Aldion Bet ween

the | ead frames supporting position and a |ead franme holding position in
whi ch the edgeénﬁﬁptﬁﬁa?%adgnfF&ﬁﬁtaFEaFécéVVﬁﬂdFﬂgtﬁb3%%@& f tracsigl e
between the apasaldfell heails -ishaiped G¥ddednSgerdbraAppar alavsngcCeatdbnagly o
claiml in which the a glg bgémeen .t he %%ﬂ§ of the L-shaped portions is
greater than QgécﬁbepgaF PR aBOEFUPRY (T RePANh 2 RRéFei I t FEBAQTRT

bet ween surfaces for supporting edge portions of the lead frames
and a pair of upright surfaces forming a guide for the
leads frame as it is positioned on the supporting surfaces,
characterised in that the rails are mounted for contra
rotation between the lead frames supporting position and a
lead frame holding position in which the edges of the lead
frame are received in the apex of the angle between the

arms of the ‘L’-shaped portions.

2. Apparatus according to claim 1 in which the angle between

the arms of the L-shaped portions is greater than 90°.

3. Apparatus according to claim 2, wherein the angle between

the arms of the L-shaped portions is not greater than 120°.

4, Apparatus according to any one of claims 1 to 3, wherein
the rails are rotatable such that in the lead frame
holding position, the plane of the lead frame bisects the

angle between the arms of the L-shaped portions.

5. Apparatus acceording to claim 4, wherein the angle between
the arms of the L-shaped portions is 120° and rails are

rotatable through 60°.
6. Apparatus according to any one of claims 1 to 5, wherein cam
means and a cam shaft is provided to effect rotation of the

rails.

7. Apparatus according to any one of claims 1 to 6, including



the arns of the L-shaped portions is not greater than 120. 4. Apparatus
according to any one of clains 1 to 3, wherein the rails arf rotatgg

such that in the lead frane holding position, the plane of h& Pe£d% r ame
bi sects the angle between the arns of the L-shaped portions. 5. Apparatus
according to claim4, wherein the angl§ between the arns of the L-shaped
portions is 120 and rails are rotatable through 60. 6. Apparatus according
to any one of sé@ids nkahe EorV\/ﬂtetei:ftLrC@nﬂhelTQﬂmseﬁﬁé afcamishaf terhfe PoRVI ded
to effect rotatlon of . the garatus rding to any one, of
claims 1 to 6, ?%cf?&ﬁ%gwgﬁpJﬁ%% E@bh §%n§8rt a &30 1B LR VIRS
presence of a peatifsmmanan fdmeacauhslm@erthtehenéaté Sfake ddtatieg eae f rame
receiving position and for actuating the neans for rotating the rails. 8.
Appar at us accofdiig to any one of claims 1 to 7, including a pick-and

pl ace nmechani sm 9 A method for flattening a | ead frane during transfer

from oneg stag manuf act.ur i ng Qrocess t nothei rlses
us acCeo J.ng I‘é}rl ? a ms 1nc ?g 1’:1 -
|ntrodu0|ng a rame’in n “appaf at us accor I'ng o an sneof9ctai ms

1to8in the psadahdaﬂecswpgﬂmmnmg. position and rotating the rails to the
| ead frame holding position.
9. A method for flattening a lead frame during transfer from
one stage of a manufacturing process to another which
comprises introducing a lead frame into an apparatus according
to any one of claims 1 to 8 in the lead frame supporting
position and rotating the rails to the lead frame holding

position.



30 JUN 2004 9 Apparatus and Method for Handling Lead- Frane. Abstract An
apparatus for handling |lead franes for use in the nanufactusql‘?p I%ﬁﬁﬁ%ps,
whi ch includes a neans to place the said lead frame to a f¥rrist Jgi of
an input track, an input track including a pair of spaced, parallel rails
havi ng opposed general |y, having outma?dly faci ng, L-shaped portions
defining a pair of co-planer surfaces tfor supporting edge portions of the
| ead frames and a pair of upright surfaces formng a guide for the | eads
frame as it is positioned on the supporting surfaces, characterised in
that the rails are nmounted for contra rotation between the |lead franes
supporting position and a |lead franme holding position in which the edges
of the lead frame are received in the apex of the angle between the arns

of the "L'-shaped portions. A nethqod faor handling. | ead frames using the
appar atus of the priS¥@FRtPA, i Eh %? 2 Lgga- Febfe 1.

Abstract

An apparatus for handling lead frames for use in the manufacture
of IC Chips, which includes a means to place the said lead frame
to a first position of an input track, an input track including a
pair of spaced, parallel rails having opposed generally, having
ocutwardly facing, L-shaped portions defining a pair of co-planer
surfaces for supporting edge portions of the lead frames and a
pair of upright surfaces forming a guide for the leads frame as
it is positioned on the supporting surfaces, characterised in
that the rails are mounted for contra rotation between the lead
frames supporting position and a lead frame holding position in
which the edges of the lead frame are received in the apex of the
angle between the arms of the ‘L’ -shaped portions. A method for
handling lead frames using the apparatus of the present invention

is alsc disclosed.

Figure 1



