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and apparatus for positioning integrated circuits on
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relates to nethods of positioning integrated circuits
5 (dies) on | eadfranmes, as part of nethods for
producing integrated circuit packages. The invention
further relates to apparatus fpr positioning
integrated circuits on |eadframes. Background of
I nventi on One common nethod of form ng an integrated
circuit (die) package is to 10 p03|t|on an integrated
E) .

iR dGie

el ectrical connecti ons (WI re bonds) betvveen

el ectrical contacts on the integrated circuit and | ead
portions of the lead franme, encase the integrated
circuit and bonds in a resin material, and then cut

t hdeld i the IWRBUOR f or m singul ated integrated circuit
packages 15 with the | eads protruding out of them W

the | Eﬂé"s%rhtt iRéhtRn Fstds ’foStmé’cﬁo@IQQﬁepé’él%}ﬁn%' |ﬁt?’d?afe|al circuits

tegrated circuits are positioned on t
pddiespfort headfemes,r aseparief gwedrdsoforaprediiing rietegoated circuit

h 1
" Reckpared i it e i 1o AbiarBlfor rkBitoping jgearated
ofcirduebRNeddfrdmds. The foil 3 is noved so that an 20
integrated circuit 1 which is to be noved onto the die

pad portion 9 of a lead frane is |ocated over "push
ne@afkaround afdavamlion at us furt her conprises a bondi ng
arm7, which is novabl e up-and-down (as shown in Fig.

o Vo' RSB b Oy SoBRRLEBAQNE (0 et e o
f rppsition2an /mtegl'aied dincufian aldib)pad pertioanafi adead rname,sbond the
nq\n/t%%rgtggﬂélgcsmtt to th(leedlé pgd potrplgn, form electrical connections (wire
bonds) between electrical contacts on the integrated circuit and lead portions
of the lead frame, encase the integrated circuit and bonds in a resin material,
and then cut the lead frame to form singulated integrated circuit packages

with the leads protruding out of them.

We now concentrate on the first of these steps, in which the integrated circuits
are positioned on the die pads of the lead frame. The steps of a known
method are shown in Fig. 1(a) to 1(e). Initially, the integrated circuits 1 are
spaced apart on the surface of a wafer foil 3. The foil 3 is moved so that an
integrated circuit 1 which is to be moved onto the die pad portion 9 of a lead
frame is located over a "push needle" 5. The apparatus further comprises a
bonding arm 7, which is movable up-and-down (as shown in Fig. 1(a)), and
laterally between a position over the push needle 5 and a position over die

pad 9 of the lead frame.

As shown in Fig. 1(b), the bonding arm 7 is moved towards the die 1, and the

push needle 5 is raised, so that its tip meets the foil 3, and begins to penetrate
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push needl e 5 pushes the die 1 away fromthe foil 3,
and the bonding arm7 lifts it. As shown in Fig. 1(d),
the bonding arm7 then carries the die 1 to the die
pad 9 of the lead frane. As shdwn in Fig 1(e), the
bonding arm 7 deposits the die | on the die pad
portion 9 of the lead 5 frane. Note that the process
i ncl udes two stages which nust be carried out with
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and use met ho appar at us posi tioni ng

i ftaggg.ated circuits on lead frames, as part of an

integrated circuit packaging process. In genera
present. entlon
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produced by pushing the integrated circuit off 20 the

f Summagy ohthe Ihbentibre - pad usi ng a push needl e. Thus,
no bonding armis required. Preferably, a plurality

of_jntegrated circuits ar d the f [
coPhS GBIESENbNCERIaL IR g PEdR RO P 4oet Blefhods and
F &pardtLY Sofi g s InteBfated circuits on lead frames, as part of an

integrated circuit packaging process.

In general terms, the present invention proposes that the integrated circuit is
brought into register with the die pad while on the foil, so that the integrated
circuit can be transferred to the lead frame by a single movement. Since the
number of precision processing steps is cut from two to one, the cycle time is

much reduced.

The single movement can be produced by pushing the integrated circuit off
the foil and onto the die pad using a push needle. Thus, no bonding arm is

required.

Preferably, a plurality of integrated circuits are provided on the foil in a
configuration corresponding to the configuration of respective die pads on the
lead frame. Thus, the plurality of integrated circuits can be brought into
register with the respective die pads by positioning the foil in relation to the
lead frame. The plurality of dies can then be transferred to the die pads

without moving the foil. Preferably, the integrated circuits are transferred



| ead frame. Thus, the plurality of integrated circuits
can be brought into 25 register with the respective
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| ead frame. The plurality of dies can then be
transferred to the die pads w thout noving the foil.
Preferably, the integrated circuits are transferred WO
2004/ 077551 PCT/ S&G2003/ 000039 33 si mul taneously, such
as by a plurality of respective push needl es. Thus,
the present invention nmakes it possible to

dranatical l'y increase the rate at which integrated

ci eq : of
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pads is an.alternative re of the invention.
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is formed with nmeans for holding an integrated
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there. These neans e a vacuum source and

aprartiente respecive dretneeinds an gitematyersrpcession of thﬁelnventlon
vacuum sour ce, and arranged to be in register with an
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|IIustrat|on onIy, with reference to the faollown
HiasesMeaniHNaK: beragvacuunysoreq and gihapeturs fcprn@g,d in the die
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pl'acing an I ntegrated circuit onto
pantegFated circuitipladed on tegliesed. of Figs. 2(a) to 2(f),
shows the steps of a nethod which is an enbodi nent of

the.invent. 3, which is conposed of Fig.
32%%#&%9@—9@@?1&@8%% of the enbodinment of
Fig. 2 in operation. 20

Preferred features of the invention will now be described, for the sake of

illustration only, with reference to the following figures in which:

Fig. 1, which is composed of Figs. 1(a) to 1(e), shows the steps of a
conventional method of placing an integrated circuit onto a die pad;

Fig. 2, which is composed of Figs. 2(a) to 2(f), shows the steps of a
method which is an embodiment of the invention; and

Fig. 3, which is composed of Fig. 3(a) and Fig. 3(b), is views of the
embodiment of Fig. 2 in operation.

Detailed Description of the embodiments

In Fig. 2, which is composed of Figs. 2(a) to 2(f), elements having the same
significance as corresponding elements of Fig. 1 are given the same
reference numerals. Referring firstly to Fig. 2(a), in a first step of the method
which is an embodiment of the invention, a foil 3 carrying a plurality of
integrated circuits 1 on its underside is located such that the integrated

circuits 1 are in register with a plurality of die pad portions 9 of one or more
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elements of Fig. 1 are given the same 25 reference
nunerals. Referring firstly to Fig. 2(a), in a first
step of the nmethod which is an enbodi nent of the
invention, a foil 3 carrying a4plurality of

integrated circuits | on its underside is |ocated such
that the integrated circuits 1 are in register with a
plurality of die pad portions 9 of one or nore WO
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thé die pad-portions es at one aper
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a pluralit
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Al t hough .in. Fi t he di es are shqown [
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SH@&(‘E}%Q@ iRfFaet in réﬁlltg*iﬁé sbhaéin 'b%ssmﬁ%ﬁtthaﬁméedl%'%annot
to the side as they f onto The die pads.

shoave muchitg.the side as theyal lontetidl die mdsr e m)ved down

so that their tips inpact on the foil 3, and then
push through the foil. At this point a vacuum source

| SAS MBRR ireHid. 2(b))ehepash Heedled b & rmbeedldewpaststhdi tsdir tips
as to create suction through the apertures 11. 15 As

sHewact an kheyfoibd,gnd thee nuwet mg@dheuf% U this peipka vacuum
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|rglggbﬁ&m@ughrthglatp@rtﬁr@gﬁtransferred to the die pads
9, where the suction force holds themin the correct

positions on the die pads 9. Optionally, guide

el /?é@l%\ﬁn gr Sjsg)fwﬂ%%lmé(grgfeooéﬁﬂltgeldaﬁeop%éaeoﬁ B foil 3, and
i nt'egr at e
pulled downwardly by the suction, so that, as shown in Fig. 2(d), the
integrated circuits 1 are transferred to the die pads 9, where the suction force
holds them in the correct positions on the die pads 9. Optionally, guide
elements (not shown) may be provided to guide the integrated circuits 1

during the fall.

Then, as shown in Fig. 2(e), the push needles 5 are then retracted upwardly.
When, as shown in Fig. 2(f), the push needles 5 no longer extend through the
foil 3, the foil 3 can be movéd, for example to bring a fresh row of integrated

cicuits into register with a fresh set of die pads.

Fig. 3 shows a top view of the process. The die pads 9 are arranged in rows
11 (which are shown in the vertical direction in Fig. 3) of, for example, eight
die pads 9. They are supported on a matrix (e.g. a lead frame) which carries

them to the right as seen in Fig. 3 by increments equal to the spacing of the



20 during the fall. Then, as shown in Fig. 2(e), the

push needles 5 are then retracted upwardly. Wen, as
w@bam7isal Fig. 2(f), the push needl es 5 no | onPEF/SG2003/000039

extend through the foil 3, the foil 3 can be noved,

for exanple to bring a fresh row of integrated 25

cicuits into register with a fresh set of die pads.

Fig. 3 shows a top view of thesprocess. The die pads 9

are arranged in rows 11 (which are shown in the

vertical direction in Fig. 3) of, for exanple, eight

die pads 9. They are supported on a matrix (e.g. a
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palie pads fnfa given rewe! i atg iBiha s20iaR d 6rtBpyiaie imradister with a
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cyc I e per grated circuit is many times less
t Hategrated toércuih iy aniydinags less doarirethec¢arvientionadptegirated circuit
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circuits on die pads at a given rate.

Although only a single embodiment of the present invention has been
described, many variations are possible within the scope of the invention as

20 will be clear to a skilled reader.
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be clear to a skilled reader. WD 2004/ 077551

PCT/ SG2003/000039 6 dCdains 1. A nethod of
positioning an integrated circuit on a die pad of a
|ead frane, the nmethod includgng: positioning a foil
carrying the integrated circuit with the integrated 5
circuit inregister wwth the die pad; and urging the
pad fromthe foil to the die pad. 2. A nethod

a@g&ig%ng toclaim1l in which the die is pushed to the
di by a push needl e projecting through the foil.

3. A nethod according to claiml or claim2 in which
t Me di A pesthod ofupkesitiordifg farx intggrasech sirtoit amandiei pad@f a lead

the integrated circyits on the die pad. 4. A nethod
ag'i?(’irﬂ%itﬁg m%tﬁé’ﬂdﬂ‘ﬁ"r‘gmign whi ch the fixing means include
apertures in the die pads in comunication with a

vacuumsagidnthg 2 f6il "Rty e ARBJraRd BEc@® with the integrated
i nt egrated cirgcuit on the die padgtgf a lead frane, J

t loircuibirtepistec Withithg diwpadiand ng a carrier carrying a
plurality of 15 integrated circuits in a position in

FespocfguoihEHEE Rimibe BLE3Ee bR S0TG he |

integrated circuits sinultaneously off the carrier

ard ontnidikod aspeding/® claien pansvhi¢h the dietibpdshed to the die pad
according to claim5 in which the carrier is a foil.

7 bysa pash sgedlecyoimaingitbrapoRithe &9il-n whi ch t he

integrated circuits are 20 pushed fromthe foil onto

| nt ear ( ! 0 pu e foil _
t ﬁouggﬁmh;@ﬁ%&rdﬁ&@% B4R Ushr H8REDSA vPHich 956 Ui¥pad includes

fixing means for maintaining the integrated circuits on the die pad.

4. A method according to claim 3 in which the fixing means include

apertures in the die pads in communication with a vacuum source.

5. A method of positioning an integrated circuit on the die pad of a lead
frame, the method including positioning a carrier carrying a plurality of
integrated circuits in a position in which the integrated circuits are in register
with a respective plurality of die pads, and urging the integrated circuits

simultaneously off the carrier and onto the respective die pads.
6. A method according to claim 5 in which the carrier is a foil.

7. A method according to claim 6 in which the integrated circuits are
pushed from the foil onto the respective die pads by push needles projecting
through the foil.

8. A method according to any of claims 5 to 7 in which the die pads

include fixing means for maintaining the integrated circuits on the die pads.



8. A nethod according to any of clains 5 to 7 in which
the die pads include fixing neans for maintaining the

WO paoe@rssed circuits on the die pads. WO 2004/ BF7S62003/000039
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PCT/ S&G2003/ 000039 7 9. A nethod according to claim8
in which the fixing nmeans include apertures in the
di e pads in communication with a vacuum source. 10. A
met hod according to any of clafms 5 to 9 in which the
integrated circuits are arranged in rows, successive
rows of integrated circuits being 5 brought into

regi ster with successive sets of die pads and

transferr ie 1. . .
oSekagrhdionporarerifier e & in YER S, fidng mezns include
Pepieiufsy iMdtha dié pads iin yommunidatpnayitd aciacaunt sounce.
respective die pads of at |least one lead frane by a

met hod according to any precedi claim _f.orm.n 0 .

oliey 1 o AohRECBRINGIR BRGEL (e B AoV (e ntegrated
| R EgHS LR ér‘rér‘?qéd $n Z?B\&S, kGackssile TO\Ws | Faghtddrat® circuits being
encasing the integrated circuits and el ectrical

b dnoliigty inton registien with $ucaessivei setsadidis padsdand transferred to the
Si [ ulati ng the resin bodies. 12. An apparatus for

p&& PPB%i ng an integrated circuit on a die pad of a

lead franme, the apparatus including: 15 neans for

pagi, ti i pgttidd Qifl paekdging dintdigatett adrcalted thér mdthod including
with the integrated circuit in register with the die
pagsitioning) agplutplite ahintegratas gireujtst o respegiivatdig pads of at least

circuit fr f_oi t Iy 1 . . .
ar%’gr !ﬁﬁi ﬁ%ﬁ%h& r?g "erc;[hg? a?grﬁo?glﬂpn%ng h Ef%dgam%icr%m’ forming
Mefetrical Bondd hBtwbenesldtigicar epatict @ft theoingégrabed circuits and
foil. 14. An apparatus for Rositi oni ng, an_i nt egr at ed ,
cileads of e lead fignee, pngasingd eurét&sratea&érpu'lt%nﬁﬁmacal bonding

| iy lré‘gh 9 form resin bodies, and singulating the resin bodies.

12.  An apparatus for positioning an integrated circuit on a die pad of a lead

frame, the apparatus including:

means for positioning a foil carrying the integrated circuit with the

integrated circuit in register with the die pad; and

urging means for urging the integrated circuit from the foil to the die

pad.

13.  An apparatus according to claim 12 in which the urging means is a

push needle projecting through the foil.

14.  An apparatus for positioning an integrated circuit on the die pad of a

lead frame, the method including:

means for positioning a carrier with a plurality of integrated circuits in a
position in which the integrated circuits are in register with a respective

plurality of die pads,



means for positioning a carrier with a plurality of
integrated circuits in a position in which the
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PCT/ SG2003/ 000039 8 urgi ng neans for sinultaneously
urging the integrated circuits off the carrier and
onto the respective die pads. §5. An apparatus
according to claim 14 in which the urging neans

conpri ses push needles for each respective integrated
circuit. 5 16. An apparatus according to any of clains

12 to L . oy i |
vacuumtTaPBaRpaRs 16 SRS R sy JF LREaRiEh dieu off the
dIcerrmdandlé’nto/théyeér&mtiﬁ/erdl@pablagI ng integrated

ci rcui ts, including: an apparatus according to any of

ins 12 to 16 for Siti n|n 1Q i ntegr
T A phagete. b ing: 1naGima 4L B ShEhtherging means
f r tacts
o%b %ﬂ%egr@%hrﬁa@ée cir cwc{q géa|ng ‘Veg\@%bg t%t rﬂe‘% Ead
frame, a m)ul di ng apparatus for encasing the
i HiBegr Aredppanatus accardingdbeartyrofakhimsbb iy 1§ domprisingha vacuum
n _bodi es, and lat.in

(§|ofugqr ntﬂjlgﬁr\eﬁ@t"}%a vagupm %)2(&? g%sr' ﬁ]oqglng theqnt%%Pgtregtchr%uit on the
die pad.

17. A system for packaging integrated circuits, including:

an apparatus according to any of claims 12 to 16 for positioning

integrated circuits on respective die pads,

an apparatus for forming electrical bonds between electrical contacts of

the integrated circuits and leads of the lead frame,

a moulding apparatus for encasing the integrated circuits and electrical

bonding in resin to form resin bodies, and

a singulating apparatus for singulating the resin bodies.



