1 Apparatus for nounting sem conductor chips FIELD OF THE | NVENTI ON [ 0001]
The invention relates to an apparatus for nounting sem conductor chi ps.
BACKGROUND OF THE | NVENTI ON 5[ 0002] Such a semi conductor nounting
apparatus, which is also known in the field as a "die bonder", is used for
successively mounting the numerous sim llr seni conduct or chlps of a wafer
whi ch are known in the field as a "die" on a substrate or on anot her

sem conductor chip in the caasgeatof fosmewninp edhit¢eidaadetipsi e” applications.

[ 0003] From US 7146718 a sem conductor nounting apparatus is known which
conprises a pick and 10pl ace sSYEEEMORIHHINGENHONIp to pick one

sem conductor chip after the other froma wafer table and to place the sane
on a su t . ] | ses a single

bondi ng b@g(e;alﬁil ?mhét lﬁ%\%}%{)@%latt 20 a}snga %%t%]@ﬁ 8‘?&@ ?%ﬁl%%%&ﬁm{p% romthe wafer
table, transported to the respective substrate | ocation and bonded at the
substrate |ocation. This solBAGKROYNErQ THE IMWUNAKRge that the throughput
of the machine for sem conductor chips which have a very short cking tine
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chi ps which have a conparatively long picking tine one second
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This solhiQRo&omes with a further disadvantage that the chip gripper needs
to fulf|I t he reqU|renents in detaching the sem conductor chip fromthe
wafer foil and also the requirenents in bonding and cannot be constructed

opt i mal 1083, FropdiS 01484184 waigondicor Beuwing appangus is iowincgnduroreriseTs Birk
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head, with t i cki ng head pi cking the sem conductor chip fromthe wafer
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t he substrate. 25SUVMARY THE | NVENTI ON [ 0005] The invention is based on
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[ 0006] The apparatus for nDuntln% sem conductor chips according to the
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paral |l el node. In _the rect node, the carriage is int first position
and from the wafer foil and also the requirements in bonding and cannot be constructed optimally for the

20  individual processes.

[0004] Semiconductor mounting apparatuses are also known which comprise a picking head and a
bonding head, with the picking head picking the semiconductor chip from the wafer table and depositing
the same on a support, and with the bonding head taking the semiconductor chip from the support and

bonding the same onto the substrate.
25 SUMMARY OF THE INVENTION

[0005] The invention is based on the object of developing an apparatus for mounting semiconductor

chips which can be adjusted in a simple manner to meet the various requirements.

[0006] The apparatus for mounting semiconductor chips according to the invention comprises a pick

and place system with a single bonding head, a single picking head, a support table, and a control unit.
30 The picking head and the support table are mounted on a carriage. The carriage is movable in a

reciprocating fashion between a first position and a second position. The apparatus is configured to

operate in a direct mode and a parallel mode. In the direct mode, the carriage is in the first position and



2 the control unit operates the pick and place systemin such a way that

t he bondi ng head renoves one sem conductor chip after the other fromthe
waf er table and places the same on the substrate. In the parallel node, the
carriage is in the second position and the control unit operates the

pi cki ng head, the support table and the pick and place systemin such a way
that the picking head renobves one 5sem conductor chip after the other from
the waf ethe patyoeundrgepleathe pick hed gaovsystom tnhrectsappothet theattvhéing bead renhyehaedi ng
head r ey @ SRFLAARUGR fofthdu AL SASIRENGL bl QM d\GrstRPRh, ¢ 2Dl e
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bondi ng head renoves the sem conductor chip fromthe support table. The
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with the detailed description, serve to explain the principles and

i npl Bne rfiraitcrBers igdtircpted tawads nirérenyal yppsion plgthlﬁé@feaﬁaélen e segpng gainesa is|digplageably
dr awl ngSpoated in &%m%uééﬁﬁle%fdto?vf%g d?'fhe%@ ﬂ&%ﬁle? fo%rd@ﬁié%ﬁﬂ&ﬂ tét)@é‘@vﬁéﬁ'iﬁ’émt or
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process. hEI A eERRESCRI PTI ON OF THE | NVENTI ON 100091 Fig. 1 shows the
parts of an apparatus for nounting sem conduct or chi ps on substrates which
are 30required for understanding the invention, i.e. a so-called automatic
seni conduct or nounti ng BYFE I%FION%FEHHWWW\GFF@U]B%& s of a preferred
enbodi ment. Figs. 2A and 2B show details of the apparatus. The apparatus
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substratesfﬂz in a predeterm ned transport direction 3, a pi ck and pla
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description, serve to explain the principles and implementations of the invention. The figures are not to

scale. In the drawings:

Fig. 1 shows the parts of an apparatus for mounting semiconductor chips which are required
25 for understanding the invention;
Fig. 2 shows details of the apparatus, and

Figs. 3 -6 show snapshots during a mounting process.
DETAILED DESCRIPTION OF THE INVENTION

[0009] Fig. 1 shows the parts of an apparatus for mounting semiconductor chips on substrates which are

30  required for understanding the invention, i.e. a so-called automatic semiconductor mounting apparatus or
die bonder, on the basis of a preferred embodiment. Figs. 2A and 2B show details of the apparatus. The
apparatus comprises a wafer table 1, a transport device for transporting the substrates 2 in a

predetermined transport direction 3, a pick and place system 4 with a single bonding head 5, a carriage 6



3 on which a single picking head 7 and a support table 8 are nounted, and a
schematically shown control unit 9. Only two caneras 10 and 11 are provided
in this preferred enbodi ment. The sem conductor chips 12 to be nounted
adhere to a transparently illustrated carrler foil 13. They are arranged in
rows and col ums adj acent to one another3 The wafer table 1 can be noved in
two orthogonal directions and is 5Srotatable about its center point, with
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20 designating the number of substrate locations which are adjacently arranged on the substrate 2.

[0011] In accordance with the invention, the apparatus is configured to operate either in a direct mode

or in a parallel mode.

[0012] In the direct mode:
- the carriage 6 is in the first position;
25 - the control unit 9 operates the pick and place system 4 in such a way that the bonding head 5 removes
one semiconductor chip 12 after the other from the wafer table 1 and places the same on the substrate 2.

The picking head 7 and the support table 8 are therefore not used in the direct mode.

[0013] In the parallel mode:
30 - the carriage 6 is in the second position;
- the control unit 9 operates the picking head 7, the support table 8 and the pick and place system 4 in
such a way that the picking head 7 removes one semiconductor chip 12 after the other from the wafer
table 1 and places the same on the support table 8, and the bonding head 5 removes one semiconductor

chip 12 after the other from the support table 8 and places the same on the substrate 2.



- the control unit 9 operates the picking head 7, the support table 8 and
the pick and place system4 in such a way that the picking head 7 renopves
one sem conductor chip 12 after the other fromthe wafer table 1 and pl aces
the sane on the support table 8, and the bonding head 5 renoves one

sem conductor chip 12 after the other from the support table 8 and pl aces
the sanme on the substrate 2. 4 [0014] Sone details of the preferred

enmbodi mef014li Spmedetails 9 thie predertsd ohedimdry @ilble desaibedibdowt abl e 1 is arranged
in an angul ar manner with respect to the plane of the substrate 2. The
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the di r CtiAl of §ydrpylis drivey rgauted {qrl epamtipneotdre Rickingcheny 7 ardthe sperreiableBdiar ds
t he BUPRMotfike@td tBe Gridd8 B, bult wilPndt B6 atfnddhelcRcio®s 0@g.end position or
towards the 25substrate |ocation on which the sem conductor chip 12 is to
be pl ac 00181 The operation of this preferred. enbodinent jn the
paral | eﬁgM e%i‘zﬁ frlfft %@eréﬁgll%ﬁ‘“ﬁ%?db’éla atwwnﬁrwa&g@ang it B of RS iy ePEWONG St eps
ar SI perl ftig lfg'ﬁﬂvdl Htl)c@ﬂi(dﬁlﬁ ﬁfﬁﬁe E@Mﬂua%x&aip llQQﬂdwd &r 189 P. The lsécbmahﬁ& wat er
table 1 and to place the sane on the se| ecte strate |l ocation: -
Mbvi ng tRRAREF T PRECHINE frshiog alaee ﬂt@d‘lfﬁ?tmiléétﬁffs?ﬁlo HHRY SBF EBTHfdNor chip 12
at the :‘jc&dm‘vtaheﬂ;] Qﬁatd'zscm sﬁ«}l?]po?ﬁablg 8kihBigit & lﬁda&ﬂlih’(i) e Gécoﬁch&ldﬁfoﬁﬂblg@d%wards thT(
sem conductor .chip 12 with the first camera 10. - Pivoting of the picking
head™7 tUORE 19qadn o W&'ﬁtﬁhﬁaﬂm%qdmt%%%& i} RSPACeDE the provi ded
sem conductor chip 12 fromthe wafer table 1.

[0018] The operation of this preferred embodiment in the parallel mode will be explained below in

closer detail. The following steps are performed in order to remove a semiconductor chip 12 from the

wafer table 1 and to place the same on the selected substrate location:

- Moving the wafer table 1 in order to provide the next semiconductor chip 12 at the removal location A.
30 - Taking a picture of the provided semiconductor chip 12 with the first camera 10.

- Pivoting of the picking head 7 to its first pivoting position and removal of the provided semiconductor

chip 12 from the wafer table 1.

- Moving the support table 8 to its first end position.

This state is shown in Fig. 3.



- Moving the support table 8 to its first end position. This state is shown
in Fig. 3. 5 - Pivoting of the picking head 7 to its second pivoting
position and placing the sem conductor chip 12 on the support table 8. -
Moving the wafer table 1 in order to provide the next sem conductor chip 12
at the renoval location A - Taking a pi tture of the provi ded sem conduct or
chip 12 with the first canera 10. The field of view of 5the first canera 10
i s shown- Rivetingdatheitking he.7 (T kb secetdatieting peskivand plagingythe demiconlimyorregiptlAen
suppor t &@@ﬁgf?oﬁxa‘ofés' ts second end position. Displacing the second camnera
11 to the irtion 1n which its field of viewis directed towards the
support t Mmﬂeg e waler taRistlain prigr toipeoveiepiporekt semisbedugtor ¢hip B2 @ glsarmovahlogativeA. t 0
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pi cture of the sem condlct or ¢ ose on e support

t he secothd fisshersrezn mllsshDWerliheladled)hmﬁl ew of the second canera 11 duri ng the
recor di ngpik §a8 AR, dashed Iines. This state is shown in Fig. 5. 15-

Di spl acing the second canera 11 to the position in which its field of view
i s di rectMavingthaseport kbleitb is serpml dndpatifiaomn wher e t he seni conductor chip 12
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removi ng the sem conductor chi romt € support
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canera 11 during the recor hown w I'nes. IS state
i's showrpflentaF@Ig 6. Optionally for quality control, taking a picture of
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sem conduct or chi was pln ed.
11. The field o VICW of the second camera 11 during the recording is shown with dashed lines.

This state is shown in Fig. 5.
15 - Displacing the second camera 11 to the position in which its field of view is directed towards the
substrate location where the semiconductor chip 12 is to be placed.
- Moving the bonding head 5 to the support table 8 and removing the semiconductor chip 12 from the
support table 8.
- Taking a picture of the substrate location with the second camera 11 on which the semiconductor chip
20 12 isto be placed. The field of view of the second camera 11 during the recording is shown with the
dashed lines.
This state is shown in Fig. 6.
- Optionally for quality control, taking a picture of the substrate location with the second camera 11 on
which the preceding semiconductor chip 12 was placed.
25 - Moving the bonding head 5 to the substrate location and placing the semiconductor chip 12 on the

substrate location.

[0019] The position of the semiconductor chip 12 on the support table 8 and the position of the substrate
location will be determined from the images recorded by the cameras 10 and 11 and the precise travelling
paths of the bonding head 5 will be calculated therefrom, so that the bonding head 5 is able to place the
30 semiconductor chip 12 in precise location on the substrate location. The bonding head 5 is always in the
same pivoting position in parallel mode. The cameras 10 and 11 preferably take their pictures at points in

time where the picking head 7, the pick and place system 4 and the bonding head 5 are not moving.

[0020] These steps can be performed partly in parallel on the one hand and partly in exchanged

sequence on the other hand.

35 [0021] The described embodiment is a preferred embodiment of the invention. The semiconductor



25- Moving the bonding head 5 to the substrate |ocation and placing the

sem conductor chip 12 on the substrate | ocation. 100191 The position of the
sem conductor chip 12 on the support table 8 and the position of the
substrate location will be determ ned fromthe images recorded by the
caneras 10 and 11 and the precise travelding paths of the bondi ng heads
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t he appended clains and their equivalents. 7 CLAlI M5 1. Apparatus for
nmounti ng sem conductor chips (12), conprising a pick and place system (4)
with a single bonding head (5), a single picking head (7), 5a support table
(8), and



a control unit (9), wherein the picking hcad (7) and the support table (8)
are nounted on a carriage (6), the carriage (6) is novable in a

reci procating fashion between a first position and a second position, and
wherein 10t he apparatus is configured to operate in a direct node and a
paral |l el node, wherein in the direct node: the carriage (6) is in the
first position which is a parking position in which the support table (8)
and the gigkisig head (7) are outside of the working area of the bonding
head (5) of the pick and place system (4), and the control unit (9)

operates, th i ck and pl.ace system (4) jn such a way that the bondi ng head
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the pi ck andsuppacabisy®iaim (4) in such a way that the picking head (7)
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the suppgBtoYEf&)(8) when the support table (8) is inits second end
position, amd3Gkeknds fakdelsiddst rate | ocation on which the sem conduct or
chip (12) Itﬁe ct:a?ria%g ((%lisa l%eﬂ(ljé second position, and the control unit (9) operates the picking head (7), the
support table (8) and the pick and place system (4) in such a way that the picking head (7) removes one
20  semiconductor chip (12) after the other from the wafer table (1) and places the same on the support table
(8), and the bonding head (5) removes one semiconductor chip (12) after the other from the support table

(8) and places the same on the substrate (2).

2. Apparatus according to claim 1, the apparatus having only two cameras (10, 11), namely a first
25  camera (10) and a second camera (11), and wherein
the support table (8) is movable in a reciprocating fashion between a first end position and a second
end position, with the control unit (9) in the parallel mode configured to move the support table (8) to the
first end position in which the picking head (7) places the removed semiconductor chip (12) on the
support table (8), and then to move the support table (8) to the second end position in which the bonding
30 head (5) removes the semiconductor chip (12) from the support table (8),
the field of view of the first camera (10) is directed towards a removal location on the wafer table
(1), and wherein
the second camera (11) is displaceably mounted in order to direct the field of view of the second
camera (11) towards the support table (8) when the support table (8) is in its second end position, or

35  towards the substrate location on which the semiconductor chip (12) is to be placed.



