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*166166* 1111 i Il 19 January 2006 1 DEVI CE FOR

| NSPECTI NG AND ROTATI NG COVPONENTS 5

Description The |nvent| NWMMIWWMMWWO a device and a

met hod for checking and rot awéssy 10 el ectronic

conponents, in particular flip chips, with a pivotlPrignuary 2006
part attached to a pivotal point for rotating the

el ectroni c conponents, a first pickup el ement being

fixed on the exterior of the patt for picking up a

single el ectronic conponent from a substrate and

keeping hold of it during a rotational novenent of the

PDEVICE FORINSPECTING ANBROTATING ELECTRONKOICOMPONENTS
For nmethods that are based on a flip chip princinple,

it 1s known that individual electronic conponent

parts arranged in a sandw ch separated from one

anot her, such as sem conductor chips arranged in a
wafer, the wafer in turn badégeriptioan an extensible
carrier sheet, are picked up fromthis carrier sheet
and rotated, i.e. 20 turned upside down, in order to
deposit themin the rotated position for the

subsequent die bond or die sort. For this purpose, the
siTig! invertign redates to b deidesaiibd rhethodtfoechesking and irokating
of the carrier sheet wt

h a peedle, the so-called i
o fe&&tmc ComIbpRanS: by PATIoWAE AP, il B PDvAAG Patt afiached to a
f .
e T .
flxed on the exterior of the part for picking up a single electronic component from
a substrate and keeping hold of it during a rotational movement of the part,

according to the preambles of Claims 1 and 7.

For methods that are based on a flip chip principle, it is known that individual
electronic component parts arranged in a sandwich separated from one another,
such as semiconductor chips arranged in a wafer, the wafer in turn being set on
an extensible carrier sheet, are picked up from this carrier sheet and rotated, i.e.
turned upside down, in order to deposit them in the rotated position for the
subsequent die bond or die sort. For this purpose, the single chip is first
detached from the reverse side of the carrier sheet with a needle, the so-called
die ejector, and transferred with a pickup element, such as a vacuum pipette,
advanced from the front or from above. For this, the vacuum pipette is usually
arranged as a flip tool on a flip head of a part pivoting about a pivotal point, and
keeps hold of the selected chip during a 180° rotation of the pivoting part. After
the 180° rotation has taken place, the chip turned round in this way is picked up
by a pick-and-place element on its reverse side, in order then to transport the
chip in this rotated situation to the desired position, for example within a smart

card module.
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25 arranged as a flip tool on a flip head of a part

pi voting about a pivotal point, and keeps hold of the
selected chip during a 180 rotation of the pivoting

part. After the 180 rotation has taken place, the

chip turned round in this way is picked up by a 19 January 2006
pi ck- and- pl ace el enent on its reverse side, in order

then to transport the chip in this rotated situation

to the desired position, for eg@nple within a smart

30 card nodule. 19 January 2006 2 In order to check

t REOTREAF oK tnpiirtalE of i ol @i sty BrpRGgd fnife substrate
afod inthctnees bafaretii igpidkeddgp, @@ﬁtﬁemtm‘eh@tbé &ble%o check
in the correct positjon before it is pi cked

fthak it igjst th@aﬁorf% positipn befere ibispighed dp caufitst ;ptlcgl facility, for
SEATOHR S5O OB ol o BEBRE Bt o e

pwafmnﬁwmelam opta:ai hennemfcmdme;ﬁettdwgl)emaﬁdrcgmﬁo tHie?urface of the
chip between th flrstotlca iljty and t waf er |
Wt BE Sy Betasan gitrsk oriisel fackiSpi dog waretEsUrace is

C [ I t ;
R Eart Soriir OPARIec citfel; thefkdhold S diftibed!dircky ovpt the chip
rtotke picked upofFaritbis rpasom,ttie @Ndmlgyparu nmishbe optatedbut of the
connecti o

CREBRRER el DR FB el Bo s e TieBirie Bl ech e s picked
P&y, fif ordkst thaha %orﬁméat\@afbmﬁsbecm# bambque?ﬁﬂmé@t ially

occurring nethod sequence for each chip: First,
a check of the surface of the chip to be pi cked up

TIPSy BTh 46 REDwHE Bl G 2 Bing thod Beclificadr each fip

aghier Fitsy, @ichkck pf theesafidde dfithé tchiptenss proked Q!i)emufét & performed
t he vacuum pi pette attached to the fl If) head

g they C@rnérqbuwﬂln@eeﬂrlﬁ thenetateddnta f@nmtlcakcgnn@tlon line, in
ac?]rﬂépﬂfglck%ttﬁ%ﬂ% eéjgﬂ;‘r Ry %?%gﬁgﬁﬁgﬁg%el\/agﬁu ! fifette attached

I'p I'S" NOW ro
to the flip head. By means of the pivoting part, whose rotational axis is arranged

outside the optical connection line, the chip is now rotated through 180° in such
a way that the flip head is now in a rotated position outside the optical
connection line. A further check performed on the chip’s position by means of a
second optical facility in the form of a camera should supply data on a flip offset
of the flipped chip. The flipped or rotated chip is then transferred to a placing
facility in the form of a place head, and a correction is made to the flip offset
based on transferred correction values.

Such a sequence of successive steps leads to a high time requirement for the
overall process of checking and rotating a chip, and thereby reduces the
throughput of the device. It therefore also resuilts in higher operating costs.

The present invention is therefore based on the object of providing a device and
a method for checking and rotating electronic component parts, in particular flip
chips, with a pivoting part for rotating the components, the device and the
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a way that the flip head is nowin a rotated position

out side the optical connection line. A further check
performed on the chip's position by nmeans of a 20

second optical facility in the formof a canera shoul d

supply data on a flip offset of the flipped chi p.19kaauary 2006
flipped or rotated chip is then transferred to a

placing facility in the formof a place head, and a
correction is made to the flippffset based on

transferred correction values. 25 Such a sequence of

S S . . r g
AR b0 i G oblF o T et o e
adevitd &y absordadce adthtthe feataresigh@laimof, anden despett of e method
therefore also results in higher operating costs. The
piNRGGIrdaneawith ghe Q:?t't"l%rcgfqg@‘ Based on the object of

provi ding a device and 30 a nethod for checking and

rotating electronic conponent parts, in particular

f In gne aspext of the mvention @t angvizerfor thecking andmgtdting electronic
conmponents, the device and the. 19 Januar 006, 3 . .
ERRBERauR aleh s fifgitioSaueh 8yl Ra attaghestio 2 givotal point for
ataiethe dlebPSMe Comfonehts, dfetheEkterbrastagieR pan avifsk pickup
the features of Claim1, and in respect of the method )

i elemand isitixecbfonitaking ki @ single eemponentdfroma substrate aad keeping

OB s AN Hinidndnt 8 SEBu Hiok gt i brranged
vextBrrrallpionohensarpappoditet thelfiest pickup Blentdritlin PSlafibn t@the pivotal
rotating the electroni ¢ conponents, on the exterior of
vwpRiBhingsiich & weiy that ipieaehicasel erepickue elemedt is dacing khe gubstrate

B 3aBh ol TREE 3 /LB L0 ThiEB ERfet 88K Froua opening
phetiweenethe pickup slementsgach tHat ¢hxé throagh wpeninghie facing the
opposite the first pickup elenent in relation to the
shibsteate forg ratafion ot RIVGRg PARhHIBEST Q210" clndhis way,
PGP oo of R Rchg Bl At BiecnplarBt ke up fom the
asubstrabe by dpe first pickup element, developed for example as a vacuum
pipette, after a rotation through the first 90° an optical connection line between a
first optical facility arranged above the pivoting part for checking the surface and
the correct position of a further chip arranged on the substrate based on the
vertically aligned through opening, and a depositing of the chip on a placing
facility likewise arranged relocatably above the pivoting part can take place, the
chip meanwhile turned round after an executed 180° rotation. At the same time,
by means of the second pickup element which can likewise be developed as a
vacuum pipette, the further component is picked up from the substrate, since the
second pickup element is now arranged over the wafer surface. A subsequent
180° rotation in the reverse direction of the pivoting part results in a further
execution of the process described above.

Since a wafer inspection, a pickup and a deposit of the chip can occur within a
single 180° rotation of the pivoting part developed according to the invention, as
well as the turning round of the chip and also the picking up of a further chip, a
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bet ween the pickup el enments such that the through

opening is facing the substrate for a rotation of the
pivoting part through 90 or 270. In this way, 15

during a 180 rotation of the pivoting part, first the

chip can be picked up fromthe substrate by the fliSdnuary 2006
pi ckup el enent, devel oped for exanple as a vacuum

pi pette, after a rotation through the first 90 an

optical connection line between,a first optica

facility arranged above the pivoting part for checking

& AopSIaRrHE saVing A MBS Gusarehy Bobisve TRS:dhashlsrably increases the
V@I‘iﬁo’u@ﬁbbb’oﬁhé %@&Eetéy SWHbIE Ftﬁ@te'w reaﬂglng tH8 Fb‘b‘ététidbgcosts of the

of the chip on a placing facility I'i kewse arrang

r dlewicgt abl y above the pivoting part can t ake pl ace,
the chip nmeanwhile turned round after an executed 180
rotation. At the sanme tinme, by nmeans of the second

PiATCBRdifg m'ﬁrefehle@fembﬁdlhtéfﬂWhéeﬂrblepldmémta@ fiRed to a first

vacuum pi pette, the further conponent is picked up
f peviectien ettbetnatt @ndthe second M®@Jmnt> acscenda REqjection.

{ f
| IR g kP o4 HeGbiopBldiee A i BRI e s o
pthroughshahael dpen dniohbof ItSWSHBSnAQfonquu@m&EGBﬁhIS that not

descri bed above. Sjnce fer ins
aRaN:carhedyacugim pinetien By xed oRERAllY pitRPpptIgGpAIL, but a simple

Sii¥HRacdtiR 6PHhathRIug cHdihePl b¥ %trh[ﬂfhgoﬁ‘l’otcﬁ% Yéeélgaﬁﬂ)ssmle, thus
according to the i1 nvention, we as the turning
r enabling eccbrmmicabmndfaﬂtlsre imaddbitiok; suchup desiga dfihe Ipivoting part

ch| 2006 onsi derahl e, saving of ti
Binsdhgt azeietiondl SxmpeipbR pEPEBRITIaR 2o L4 edUrsgt the through
: BhankRy Bnahgbl hiof Bickihgthe e Rbratne ST Gitial AALIRY Within the
t he operati ng costs of device. 5 According to a
pthrbugh ebasnelodi ment , the flrst pi ckup el ement is
fixed to a first projection of the part, and the
second pickup elenent to a second projection.

A second optical facility is preferably arranged in the form of a camera for
checking a correct position of the previously rotated and possibly deposited chip,
in order that a flip offset can be determined and correction data can accordingly

be passed to the placing facility for correcting the chip’s position.

The first optical facility is activated with a predefinable time delay after a rotation
or swivel of the through opening into the optical connection line between the first
optical facility and the chip to be checked, arranged on the substrate. By this
means, partially blurred images caused by the projections rotating with the part

can reliably be avoided.
Further advantageous embodiments will become apparent from the subclaims.

Advantages and expediencies can be taken from the following description in
conjunction with the drawing. Shown are:
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The through opening can then be devel oped between the
projections as a through channel open on one of its

| ong sides. A consequence of this that not only can

t he vacuum pi pettes be fixed optimally to the pivoting
part, but a sinple 10 manufacture of the through 19 January 2006
channel by a mlling process is also possible, thus
enabl i ng economi cal manufacture. In addition, such a
design of the pivoting part ngans that a rotationa
axi s extendlng perpendlcular to the course of the
E channel not bloc

t

| r st oft? éﬁhe’f‘aﬁ? FrPf‘ V'W”t RidPviGR Ortcﬂﬁﬁlﬂﬂﬂ and ro aot'ng

channel . 153é¥nmanato%hip§aéccfo?dah$ ité brlbﬁaﬂr ef erably
arranged in the formof a canera checking a

correct position of the previously rotated and

shbly deposi ' i.n . or . l.i ffset.
CER"Be tet ot e Bopt By Bityigel et gflebish A 3o
be passed tsermivenglewr efi fp’ sedcordibig te an@mbedifiend of fife present
chip's position, 20 The first optl cal facility is
acti vat ed winvanHOsr edefinabl e time delay after a
rotation or swivel of the through opening into the
optical connection line between the first optical
fligl Bi ty anit d& perspective viebhea phmlhgdzaraf:br ﬂm}gdwoe féhehecking and
substrate. By this , i all urred ina
caused by tﬁ%atm%f%etqoaﬂgcwap PSR ARG 16, 8N SambOaIZINt of the
can reliabljy ﬁ'@}ﬁm ded. Further advantageous
enbodi ments W econe apparent fromthe subcl ai ns.
Advant ages and expedi enci es can be taken fromthe

vvlng descri.ption t|on Wi, th t

g, sibsuliRhatios G yiw §io h@Tao BRg! Showr reFio. 3

schematic front view, a device for checking and

r ot at| ng
Fig. 6 in a schematic front view a representation of the principle of the
method according to the invention; and
Fig. 6 in a schematic representation, checking areas for a through

opening rotated to the left and to the right within the pivoting part.

As can be seen from Fig. 1 in a schematic front view, previously according to
prior art a pivoting part 3 was used for detaching individual semiconductor chips,
not shown here, from a wafer or from its substrate 1 by means of a die ejector 2,
this part 3 enabling, by the design of a rotational axis projecting into the drawing
plane to form a pivotal point 4 at the left-hand end of the part, a swivelling in and
out of a flip head 5 with arranged on it a pickup element 6, out of an optical
connection line between a first optical facility 7 and the wafer surface. The solid
lines of the flip head represent a pickup or pick position of the chip to be picked
up, while the dotted lines of flip head 5 reflect a deposit or place position on a
placing facility 8 following the pickup process. The placing facility 8 likewise has
a pickup element 9, for example in the form of a vacuum pipette, in order to
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sem conductor chips according to prior art; Fig. 2 in

a schematic front view, a device for checking and

rotating 5 sem conductor chips according to an

enbodi nent of the present invention; 10 15 Fig. 3 in

a perspective view a pivoting part for the device foaranuary 2006
checking and rotating sem conductor chips according

to an enbodi ment of the invention; Fig. 4 in a

schematic side view the pivoting part shown in Fig. 3;

Fig. 5in a schematic front view a representation of

th rinciple of ,the .gethod accordin o.the .

' RBoR g RoR. fireq 6wt 2"pRE B EeRule daeSxarmplgnby moving
ctircplabibigdaciaty 8.0r a through opening rotated to the

left and to the right within the pivoting part. 20 As

can be seen fromFig. 1 in a schematic front view,

DReyi 4 . : :
PR Yarf OE R hftes Ras Bt nd PloiBpRgibbE FaPSis tiag. and for
nahothieo veyuisethe ftintercanswhing sequiential mketh Uedice that has
by neans of a die ejector 2, this part 3 enabling, by
té@e%&‘)%ﬁ\“ gesefibest ati onal axis projecting into the
drawing plane to forma pivotal point 4 at the
| eft-hand end of the part, a swivelling in and 25 out
ofn Bigf 2j p dewiwe for chedkirg andgetdting semieonmustonchipe aecdrding to an
6 ut,. of a tical ,.connection |ine between g first
orPediment Ghthe preset invandonds shown it acshemalicdmntariew. It can
| b&8&eRin tHi€ rdpreBeftafion teR! 0Bl FaRirEhidar? bsdbdibted substrate 11
position of the chip to be picked up, while the _
dwith eawafiensurface il apframahishriedividal seminonductos chipiszare ejected
posi i on on Laci facility 8 follown he pickup.
VBh .08 elkeb 12 1R Beoulibwards. fiaikingeb e i5 alfaRced in such
Ph wﬁ»ynt ! hat i;er@tatedé?in airpéxét)tﬁw k&tation 118¢ 16 AbBUOS pivotarpbim 17,

i pette, in order to
Iowﬁich is arranged above the chip to be picked up. The wafer can be moved with

the substrate 11 in the x or y direction, as is indicated by the double arrow 13.

On cheek projections 18a and 18b the pivoting part 14 has two opposite pickup
elements 19, 20 — for example in the form of vacuum pipettes -, which enable
simultaneous picking up and depositing of two semiconductor chips. The first
vacuum pipette 19 can pick up a semiconductor chip from the substrate 11, while
the second vacuum pipette 20 deposits a further semiconductor chip on a
placing facility 21, which can for example be equipped with a further vacuum
pipette 22. The placing facility 21 is then moved sideways as indicated by the

double arrow 24.

At almost the same time the pivoting part 14 rotates about is pivotal point 17 —
this time in the opposite direction to the preceding rotation -, and after a 90°
rotation a through opening not shown here arranged in the pivoting part 14
generates a sight channel 23a from a first optical facility 23 running vertically
through the part 14 to the surface 11a of the substrate 11 covered with the wafer
to a further semiconductor chip.
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19 January 2006 6 place the now turned chip within a
smart card nodul e, for exanple, by noving the placing
facility 8. A pivoting part of this nature has only
one pickup el enent, for one thing, and for 5 another
requires the time-consum ng sequential nmethod sequeédgdanuary 2006
that has already been described. In Fig. 2, a device
for checking and rotating sem conductor chips
according to an enbodi ment of -fhe present invention
Is shown in a schematic front view It can 10 be seen
in this representation that above a wafer and an
associ ated substrate 11 wth a wafer surface 11 a,

f ‘THLT;‘ éﬁ@ht“éhdnﬂ@l i§ L@é@' foF Sﬂiﬁlﬁgf&ﬁtaoéhdiﬂtlﬁr‘é r@b&ro%gf By %k first

di e ej ector from béel ow upwar ds, 1 VO
paptlcauamkstyé&&@ﬂ@&pedwas acqam@rawaythelfaﬂhet sem!cmndyctqn chip to be

HieERE L e Rl SRuRsohr R, BleRlBarift rtife and the

webeectqsusitim. nroved with 15 the substrate 11 in the X
or y direction, as is indicated by the double arrow
13. On cheek projections 18a and 18b the pivoting part

1 X . . .
AsPo Y BRIRSIIERA %4t AR 190 ol 488 o fyper o0
sthamcmmoﬁmep‘udhéngemp:oaddcm ebip isiexgcafed bythe second vacuum
sem conduct or chips. The first 20 vacuum pi pette 19
cBIREHRAD- up a semiconductor chip fromthe substrate
11, while the second vacuum pipette 20 deposits a

further sem conductor chip on a placing facility 21,
V\Aisektondrmptioal fegiﬁtypihetheéoreq of ppﬁa@lomtha fly cameara@5 is arranged for

8@\?92 é t'?,%he (i Icllylgh%] %aﬁivfé % there is a flip
Zéfféﬁt ﬂilé‘%llty BQICE%“!@S &d)ﬂ”ésﬂdfﬁilrﬁ’g]&@ﬁéé&)rpéélfa drftl passes this to

rotates about i s pivotal 5)0| nt
the self-adjusting place element 21. The place element 21 then deposits the chip

in an indexer 26, its position being checked by a further camera 27.

Fig. 3 shows in a perspective view a possible embodiment of a pivoting part 14
for its arrangement in a device according to the invention for checking and
rotating electronic components. As can be seen from the representation, the
pivoting part is equipped at is pivotal point 17 with a hole to accommodate a
rotational axis, not shown here, around which the pivoting part 14 rotates.

The projections 18a and 18b developed as cheeks are used to accommodate
and attach pickup elements, not shown here, which can be developed as

vacuum pipettes, for example.

The through opening 28 is developed in this case as a through channel open on

one long side, and milled into the part in a simple manner.

As can be seen from a side view of the pivoting part in Fig. 4, during its rotation
around a rotational axis arranged in a drilled hole 29 the part 14 permits a



this time in the opposite direction to the precedi ng

rotation -, and after a 90 rotation a through opening

not shown here arranged in the pivoting part 14

generates a sight channel 23a froma first optica

facility 23 running vertically 30 through the part 1§4anuary 2006
to the surface 1la of the substrate 11 covered wth

the wafer to a further seniconductor chip. 19 January

2006 7 This sight channel is used for carrying out a
short-tine recording by the first optical facility 23

devel o condu

f h f
R GTyBSefioraamdg & 2 HSEnEE FlWeRnTHE PLORSLRR 48a and 18b.

1¥hisf fistanBe ShhMavefa Hhﬂarﬁs.%rf apab@\ncizd RPn, Fof Bkardple. In a further
position. As soon as F)I voting part 14 "has fI ni shed

| (atatigbeyend trmﬂ(bfseétmgao thetmtéetlrm)partﬂwetfm trisppction window

iﬁ“%an%*r&@mﬁ%‘?@&?ﬁ% S8y ATt Wivoting part 14.

5 facility in the formof a die on the fly canera 25 is
arranged for checking a flip offset of the, previously

¢ Bigeh éaowm"p)a Simplesorievestic fopiviewdhe finctigning of the device
O&f:cctﬁﬁ ge u?\@nltlgHVTﬁé‘ g%tlﬂb?%trf: Mok Eﬁ&ﬁﬂ é?Q de ail. which is

cOrTect |on ata and passes e sel usti hg
paﬂangedi be’aveerizme cémeenal 28 ané rtlw”eubstﬁdtetﬁe nodtqmasamng other

the,.c n i ndex its paositi.on. being
cRaLiEa g ThronaP ReRass sl myds s GBI T,
109 Perspective view a possible enbodi nent of a pivoting
part 14 for its arrangenent in a device according to
t As soan@st therthfoughopening a8 i a vectical pgsitibledneening that the
one seen fr

(o] ts. As cap be

CRIER D SIS 5Y SAP IR Bt BUGRES RoiEoALG LR QRPakconnection

1I7né’\4235‘ can'hl @ettdﬁ) ﬁ&ﬁqmme@a 23 tb%éts!e?rﬂébndi]?,‘tér c!ﬂﬁ‘to be

shown here, around which the pivoting part 14 rotates.
removed on the substrate 11. Within this brief swivelling in of the through

15 opening 28 into the optical connection line 23a, a short-time recording takes

place of the surface and the position of the semiconductor chip to be removed. A
further rotation of the part in a counter-clockwise direction, as indicated by the
arrow 15, allows the pickup element not shown here to sweep to the chip to be
removed and pick it up. A 180° rotation of the part then takes place in the

20 opposite direction, i.e. clockwise as indicated by the arrow 16.

In Fig. 6 there is a schematic representation of the observation/inspection areas
that are available to the camera 23 during a rotation of the part 14 developed
with the through opening 28. For a total 360° rotation of the part and the through

25 opening counter-clockwise (reference label 31) and clockwise (reference label
32), as also indicated by arrows 33 and 34, available inspection areas 35 and 36
are formed at an approximate 90° setting of the part.

In order not to cause any blurred images in swivelling the through opening into
30 the optical connection line between the camera and the wafer, the camera is



The projections 18a and 18b devel oped as cheeks are

used to accommobdate and attach pickup el enents, not

shown here, which can be devel oped as 25 vacuum

pi pettes, for exanple. The through opening 28 is

devel oped in this case as a through channel open ofp January 2006
one long side, and mlled into the part in a sinple

manner. 30 As can be seen froma side view of the

pivoting part in Fig. 4, duringaits rotation around a
rotational axis arranged in a drilled hole 29 the part

@g&ﬁ tsg, a 1g¥a%guar 2006 maxi mum i nspect.i on

dwith i 8y pbaheu Q Reeq 83 FRRFEPRteddY taRcngle
1§Qchmﬂ?@faﬁﬂ%%ance can have a di nension of about 20

nm * or exanple. In a further rotation beyond the 900
setting of the pivoting part 14, the inspection w ndow

BT BeRl BB R RS 5ol e iiod B8 osent o
StHEYINQeAlidIE rﬁbh@e& RIGEN ai'é RVl hﬁn\hunsqy Qﬂinr&)rﬁlfnnbh@n in the light of
device according to the invention pi vot part,

nthe prigart.nAl éeatdrescdisclosedin te amohcatle@nig@u sm@nregarded

t S ;
oA ori BT 4O SR g ViR, ViRions f these
aaré faeniliar tb3pe pEPsdisskiledirethetdre t hrough opening 28 is
in a vertical position, nmeaning that the pickup
el ements not shown here are aligned horizontally, the
optical connection |ine 23a can be set up fromthe
canera 23 to the sem conductor chip to be renoved on
the substrate 11. Wthin this brief swivelling in of
the through 15 opening 28 into the optical connection
line 23a, a short-tine recording takes place of the
surface and the position of the sem conductor chip to
be renoved. A
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further rotation of the part in a counter-clockw se
direction, as indicated by the arrow 15, allows the
pi ckup el ement not shown here to sweep to the chip to
be renoved and pick it up. A 180 rotation of the part

then takes place in the 20 opposite direction, i.e9 January 2006

cl ockwi se as indicated by the arrow 16. In Fig. 6
there is a schematic representation of the
observation/inspection areas %Bat are available to
the camera 23 during a rotation of the part 14
devel oped w th the through opening 28. For a total
360 rotation of the part and the through 25 openi ng
c [ iisg (reference |abel 31) and cl ockw se
(Bgférrgg%%é—gﬁgwél?fs 32), as also indicated by arrows 33
and 34, available inspection areas 35 and 36 are
forppd at a roxi mate 90 setting of the part. In
o?dgf not tgs@gﬁ?geany blurred i nages in swivelling
theqp hroughpepgjeetag i nto 30 the optical connection
l'i ne between the canera and the wafer, the canera is
18 January Po@bng pacti vated with a time delay of about
1 ec, a ted by the angle sections 37 and
38'. JIq,zd I fezl?ﬁ/rsgjsl,%gﬁgcl osed in the application
docunment s aFHp beatined as essential for 5 the
i nventi on, Br ovi ded they are novel individually or in
cBnbi nat i onPickupilemeght of the prior art. Al
foadaires dig e?%?ﬂc% Par‘hg?a appl i cati on docunents are
regarded individually or in conbination as essenti al
f8r the invPHcimpfaciily i ati ons of these are famliar
E\é the persgn,skilled jn the art. 19 January 2006 10
ference LEKEUPEIRTent 115upstrate

11a Surface of the substrate
13 Direction of movement of the substrate
14 Pivoting part

15, 15a, 16 Rotational movement

18a, 18b First and second projections

19 First pickup element

20 Second pickup element

21 Placing facility

22 Vacuum pipette

23 Camera

23a Optical connection line

24 Direction of movement of the placing facility
25 Die on the fly camera

26 Indexer

27 Place optics camera

28 Through channel

29 Drilled hole

30 Maximum size of the inspection window

31, 32 Total rotation of the part



52,12Di e ejector 3Pivoting part 4, 17Pivotal point

5Fl i p head 6Pi ckup el enent 107, 23Wafer optics canera

8Placing facility 9Pi ckup el enent 1laSurface of the

substrate 13Direction of novenment of the substrate .
1514Pi voting part 15, 15a, 16Rotational novenent 18#, January 2006
18bFi rst and second projections 19First pickup el enment
20Second pickup el ement 2021Placing facility 22Vacuum

pi pette 23Canera 23aOpti cal con ection line

24Di rection of novenent of the glacing facility

252501 e on e fly canera 26l ndexer 27Pl ace optics
cgﬁegﬁ' 28Th wﬁogﬁaﬁﬁﬁﬁ%m I'led hol e
35, 36 Inspection areas

37, 38 Angle sections
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3030Maxi mum si ze of the inspection w ndow 31, 32Tot al
rotation of the part 19 January 2006 11
33,34Directions of rotation 35,36l nspection areas

37, 38Angl e sections 5 19 January 2006 12 5 Cains 10 1
A device for checking and rotating el ectronic 19 January 2006
conponents, in particular flip chips, wth a pivoting
part attached to a pivotal point for rotating the

el ectroni c conponents, on the ?éterior of which part a
first pickup element is fixed for taking up a single
el ectroni c conponent froma substrate and 15 keepi ng
hold of it during a rotational novenent of the part,
characterized in that a second pickup elenent is
arranged externally on the part opposite the first

pi ckup elenent in relation to the pivotal point in
such a way that in each case one pickup elenment is
facing the substrate for each rotation of the part

t hrough 180, and that in the part a through opening is
20 arranged between the pickup elenents in such a way
that the through opening is facing the substrate for
a rotation of the pivoting part through 90 or 270.

Claims

1. A device for checking and rotating electronic components, in particular flip
chips, with a pivoting part attached to a pivotal point for rotating the
electronic components, on the exterior of which part a first pickup element
is fixed for taking up a single electronic component from a substrate and
keeping hold of it during a rotational movement of the part, characterized
in that a second pickup element is arranged externally on the part
opposite the first pickup element in relation to the pivotal point in such a
way that in each case one pickup element is facing the substrate for each
rotation of the part through 180°, and that in the part a through opening is
arranged between the pickup elements in such a way that the through
opening is facing the substrate for a rotation of the pivoting part through
90° or 270°.

2. Device according to Claim 1, characterized in that the first pickup element
is attached on a first projection and the second pickup element on a

second projection of the part.

3. Device according to Claim 2, characterized in that the through opening is
developed between the projections as a through channel open on one

long side.
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2. Device according to Claim1, characterized in that

the first pickup elenent 25 is attached on a first
projection and the second pickup el enent on a second
projection of the part. 3. Device according to Caim

2, characterized in that the through opening is 19 January 2006
devel oped between the projections as a through channe

open on one 30 long side. 19 January 2006 13 4.

Devi ce according to one of the,preceding clains,
characterized in that on a side of the pivoting part
facing.the substrate a first optical facili i . .

81 angBevisAtsprdinafo Brgak M Poedlia Akt Fraderize in that on
posi t i QRIS thBDHivARIRCHdrPcing tHEPQttate arfirsigjstitabacility is

the substrate before being picked up. 5 5. Device

accor dargnged foraptical cheskingeelesuriacesiand erffeqt pesitions of the

t hr oug j j ' ' : :

per m ¢ SegitoRisbriyionesft dhEng8d B dybRiate Frol being picked up.
optical facility and an el ectroni c conponent arranged

on the_supstrate  during a, rqtational noyenent of the .
Byot | REVIBREACCONG 16 B Grerangd il IEEve HiTpHgh Opening is
pr eced} l:ai i : i

oot 1110 ed i eieh sy B herffies 3 Bon & BfiRe pRin Gatween the

r ot at efirshoptical épcikity taed s electronicccaropprerdrarranp@ed/on the substrate
Met hod ,f or checki ng, and r ot t'p% el ectronic

compon®iig SiTatayans] mavement pHM YOG BAltch ar e

pi cked up individually froma sandw ch of electronic
conponents arranged on a substrate , by neans of a

f6rst Pevicamosd to one ohtheepregedingotlaions, ehapreterizediby a
are degeoc%nt gptic%l iaacrih?)t/ ?otrec%e%%sf'n'gté Sgrre&r}?osition of the rotated and

deposited electronic component.

7. Method for checking and rotating electronic components, in particular flip
chips, which are picked up individually from a sandwich of electronic
components arranged on a substrate , by means of a first pickup element
arranged on a pivoting part and are deposited in a rotated position, the
pivoting part being placeable between the substrate and a first optical
facility for checking the surface and the correct position of a single
component arranged on the substrate , characterized in that during a 180°
rotation of the pivoting part a pickup by the first pickup element of a single
electronic component arranged on the substrate , a check of a surface
and the correct position of a further electronic component arranged on the
substrate , by means of the optical facility and a through opening
arranged in the pivoting part , a depositing of the electronic component
held by the first pickup eélement on a placing facility after a 180° rotation of
the pivoting part and at the same time a further pickup of the further
individual electronic component arranged on the substrate , by a second
pickup element arranged externally opposite the first pickup element on

the pivoting part , are executed.
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pi voting part being placeabl e between the substrate

and a first optical 20 facility for checking the

surface and the correct position of a single

conmponent arranged on the substrate , characterized in

that during a 180 rotation of the pivoting part a19 January 2006
pi ckup by the first pickup elenent of a single

el ectroni ¢ conponent arranged on the substrate, a

check of a surface and the cofject position of a

further electronic conponent arranged on the 25

substrate , by neans of the optical facility and a

t hrough opening arranged in the pivoting part, a
dgposiMethddcdording te Claiany Cct(é?ﬁﬂ@ﬁﬂé@ in tredt @ftey tHeh€80° rotation a
first pickup element on a placing facility after a

1800 r #8Q1 ratatiast goingdn ma/@ﬁle\ﬁglrsamn isrexagutethe sane

time a further pickup of the further individua

el ectroni c conponent arranged on the substrate , by a
s@condvigthodi adcopding ¢ortaima? mr&g ehamcterizedl ih thatdposieaas of a

e xec ut 86orEbonidRl FBopotech Powon g i ke ahditisposited
daim Zom?Bﬁéﬁl%%hbéﬁ‘éH hAd taﬁjﬂsté’tf H@ﬁn§ Be aft8Pits BhAEHOH.

a 180 ation going in the other difection is
executed 5 9. Method according to Claim7 or 8,

|zed in,.that b ans, of econd Lical .
F6 PgtodAacRiibg 16 pBEicl fanaiaims e P faacfiizedh that the firs
deposi stibal FAEIRY rbeaéwa%e@ Mﬁk@sre’aéﬁnamebtﬁhe@emj/ram PFotation of
after its transport. hod according to one of

t he cl tientgrqugh gpemngmzi@taewntml cenneptiontling etween the first

el ay PR Yaci et B e SoBofigfl ST oh Wi substrate

optical connection |ine between the first optica
facility and the el ectronic conponent still arranged
on the substrate



