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allows a simple alignment of its bonding head.

A die bonder is a machine which sticks or bonds a semiconductor chip onto a carrier,
in particular onto a lead frame. In order to ensure that the subsequent wire bonding

10  may take place without any problems, the spatial positioning of the bonding head of
the die bonder must be adjusted such that the semiconductor chip bonds onto the

carrier in a plane-parallel manner within specified tolerances of approximately 10pum.

Pick and place machines are well known. They are used, for example, to bond a
15 semiconductor chip onto another semiconductor chip. Such processes are known as
flip-chip or C4. Pick and place machines are also widely used to place all sorts of

electronic components on printed circuit boards.

SUMMARY OF THE INVENTION

20 .
The object of the invention is to provide means with which the bonding head of a
bonder, in particular of a die bonder, or a pick and place machine may be aligned in a

simple manner.

25  Particular and preferred aspects of the invention are set out in the accompanying
independent and dependent claims. Features of the dependent claims may be combined
with those of the independent claims as appropriate and in combinations other than

those explicitly set out in the claims.



SUMVARY OF THE | NVENTI ON 20 The object of the invention is to provide

nmeans with which the bonding head of a bonder, in particular of a die
bonder, or a pick and place nmachine may be aligned in a si npl e manner.
25 Particular and preferred aspects of the invention are set out in the
acconpanyi ng I ndependent and dependent clains. Features of the
dependent cl ains may be conbi ned Mith those of the independent clains
as appropriate and in conbi nations other than t hose explicitly set out

in the cl ai mAccording to a first embodiment of the invention a method of aligning the bonding,.
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bonding head is positionally aligned until the signal from the measuring device is
10 equal to the signal after the calibration. "

In a second embodiment of the present invention an apparatus for implementing the

above method is provided.

15  The alignment plate may have a metallised or ferromagnetic surface. The measuring
device has at least three coils, preferably three or four, arranged in a plane
approximately parallel to the supporting surface. A display may be configured to
display at least the difference between two of the signals supplied by the three or more
coils. Preferably, the apparatus is designed so that, at any one time, only one of said

20  at least three coils produces a significant signal. The apparatus may be configured to
allow the coils to be operated in sequence, i.e. with time division multiplexing.

BRIEF DESCRIPTION OF THE DRAWINGS

25
For a better understanding of the invention and to show how the same may be carried
into effect reference is now made by way of example to the accompanying drawings in
which:

30  Fig. 1 shows a die bonder with an apparatus for aligning the bonding head according

to the present invention.



10 equal to the signal after the calibration. In a second
enbodi nent of the present invention an apparatus for inplenenting the

above nethod is provided. 15 The alignnent plate nay have a netallised
or ferromagnetic surface. The nmeasuring device has at |east three
coils, preferably three or four, arranged in a plane approxi mately
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I nvention and to show how the sane may be carried into effect
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bondi ng headdbisis gultiplex. to the present invention.

Fig. 4 depicts voltage diagrams; and

10 Fig. 5 shows the apparatus for aligning the bonding head, in which an optical

measuring device is used in accordance with the present invention.

DETAILED DESCRIPTION
15
The invention will now be described with reference to a die bonder. Fig 1 shows
schematically the die bonder 1 with a bonding surface 2 on which semiconductor chips
are bonded onto lead frames, or any other carrier material, one after another. The
semiconductor chip inay also be applied to the carrier material as a so-called flip-chip. -
20  The bonding of a semiconductor chip proceeds with the bonding head 3 of the die
bonder 1 taking hold, or grasping, of the semiconductor chip by vacuum suction at the
point provided for this purpose, and by placing it on the lead frame. The bonding head
3 has a rubber part 4 with a suction aperture 5 so that the semiconductor chip can
form a seal with the suction aperture 5.
25
The bonding head 3 can be fitted with rubber parts 4 of different sizes for
semiconductor chips of different sizes. After exchange of the rubber part 4, the
bonding head 3 bas to be realigned. After alignment the bonding head 3 must bond the
semiconductor chip to the-carrier material such that no point on the edge of the surface
30  of the semiconductor chip projects by more than approximately 10pm beyond any
other point on its surface. The die bonder 1 has a supporting surface 6 which is



- 3- Figs. 2A and 2B show the apparatus for aligning the bonding head

I n which coils serve as neasuring device in accordance with the .
present invention. 5 Fig. 3is acircuit diagramillustrating a circuit
for operating the coils in the tinme- di vision nul ti pl ex. Fig. 4

depicts voltage diagrams; and 10 Fig. 5 shows the apparatus for aligning
t he bonding head, in which an optical -4- neasuring device is used in
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5 3 may be rotated about two axes manually, by means of two screws 12 and 13, or by
means of electric drives, so that a semiconductor chip which it has to position may be
bonded in a plane-parallel manner to the bonding surface 2 within prespecified

tolerances.

10  The alignment of the bonding head 3 takes place in accordance with the following
steps:

a) placing the alignment plate 10 on the supporting surface 6;
b) calibrating the measuring device 7;

15 ¢) grasping the alignment plate 10 with the rubber part 4 of the bonding head 3
and holding the alignment plate 10 free at a slight distance above the
measuring device 7; and '

d) positionally édjusting the bonding head 3, manually or automatically, until the
signal from the measuring device 7 is equal to the signal after step b.
20
After step a, the alignment plate 10 is located in a predetermined reference position
plane parallel to the bonding surface 2. The signals supplied by the measuring device
7 when the alignment plate 10 is in this position are sensed during step b. After step ¢
the alignment plate 10 is in an inclined position defined by the current adjustment of
25  the bonding head 3 and by the rubber part 4. During step d the inclined position of the
alignment plate 10 is moved towards the reference position until the signals of the
measuring device 7 indicate that the alignment plate 10 is held by the bonding head 3
plane parallel to the bonding surface 2.

30  Calibration of the measuring device 7 is understood to be measuring and storing the

signal or signals supplied by the measuring device 7 as reference signal or reference
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Conventional methods of aligning the bonding head 3 have the disadvantage that the
rubber part 4 is not taken into account. The rubber part 4 itself is, however, a source
of unwanted inclination (tilt) since the suction aperture 5 of such a part cannot be
manufactured and mounted on the bonding head 3 with the required precision. The
advantage of the method according to the invention is that the tilt of the semiconductor
chip caused by the indispensable rubber part 3 of the bonding head 3 itself is also
eliminated. |

Usual inductive range-finding is a suitable measurement technique in which the ohmic
resistance and/or the inductance of a coil excited by an alternating current chaﬁges
when a metallic or ferromagnetic object is moved in its magnetic near field. Figs. 2A
and 2B show in plan view and in side view respectively a preferred embodiment in
which a circuit board 14, provided with at least three coils Sp1, Sp2 and Sp3, but
preferably with four coils Sp1, Sp2, Sp3 and Sp4, serves as the measuring device 7.
The coils Sp1, Sp2, Sp3 and Sp4 are arranged in the four quadrants of a Cartesian Xy
coordinate system, symmetrically with respect to the origin. The circuit board 14 is
arranged plane parallel at a distance d of approximately one millimeter from the
supporting surface 6. The coils Sp1, Sp2, Sp3 and Sp4 are flat coils formed from
circuit board paths or tracks. The surface 9 of the alignment plate 10 facing the coils
Sp1, Sp2, Sp3 and Sp4 is provided with a metallised or a ferromagnetic surface.
Referring also to fig. 3 the coils Sp1, Sp2, Sp3 and Sp4 supply respective signals S1,



10 The alignnent of the bonding head 3 takes place in accordance with the
fol |l owi ng st eps: a) pl aci ng the alignnment plate 10 on the
supporting surface 6; b) calibrating the neasuring device 7; 15
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10 S2 decrease, while the signals S3 and S4 increase. In this case the two difference
signals S2-S3 and S1-S4 decrease. When the circuit board 14 is completely flat and all
the coils have the same characteristic S(z), where z denotes the direction perpendicular
to the xy plane, the two difference signals D1=S2-S1 and D2 =S2-S3 disappear
precisely when the alignment plate 10 is held plane parallel to the circuit board 14.

15
Since the circuit board 14 is not necessarily oriented plane parallel to the supporting
surface 6 or the bonding surface 2 (Fig. 1) with the required precision, due to
unavoidable manufacturing tolerances, and since the coils Sp1, Sp2, Sp3 and Sp4 as a
rule have different respective characteristics S1(z), S2(z), S3(z) and S4(z), a

20  calibration procedure has to be carried out at least once. In this calibration procedure,
the alignment plate 10 is placed on the supporting surface 6 and then either i) the
difference signals D1.,=S2_,-S1.,; and D2, =S2,,-S3,; are stored, or ii) the signals
S1., and S3, are balanced until they have the value of S2,,, that is to say until the
difference signals D1 and D2 disappear, i.e. D1 = 0 and D2 = 0.

25
In the case of i), the alignment of the bonding head 3 follows afterwards in accordance
with step d, by adjusting the bonding head 3, that is holding the alignment plate 10
free, until the difference signals D1 and D2 have the respective values D=D], and.
D2=D2,,. In the case of ii), the alignment of the bonding head 3 is performed by

30  adjusting the bonding head 3 until the difference signals D1 and D2 disappear. For
example, first the circuit is operated by applying the oscillator signal alternately to the



- 5- signals when the alignnment plate 10 is in the reference position,

or to be adjusting the nmeasuring device 7 when the alignnent plate 10
is in the reference position so that its signal shows a predeterm ned
val ue, for exanple the value "O'. Step b of the nethod will be
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circuit B®ard 14, provided with at |least three coils Spl, Sp2 and Sp3, but
The three coils Spl, Sp2 and Sp3 are sufficient per se for the alignment. For reasons

of redundancy, it can be useful, however, also to include the fourth coil Sp4. Since the
adjacently arranged coils Sp1, Sp2 and Sp3 can influence one another, a mode of
operation is preferred in which at any time only one of the coils Sp1, Sp2 and Sp3

15  produces a significant magnpetic field. Such a mode is for example the time division

multiplex procedure.

Fig. 3 shows a circuit for operating the coils Sp1, Sp2 and Sp3 in time division
multiplex. The coils Sp1, Sp2 and Sp3 are arranged in parallel paths 15 - 17. The

20  circuit comprises an oscillator 18, a control device 19 and a difference former 20, the
output of which is supplied to the display 11. Each path 15 - 17 has on its input side a
switch 21 and on its output side a switch 22, which switches can be actuated by the
control device 19. The switch 21 is connected to the oscillator 18. The output of each
path 15 - 17 is supplied to the difference former 20. A resistor 23 and a capacitor 24

25 are connected after the switch 21, wherein the capacitor 24 is located parallel to the
corresponding coil Sp1, Sp2 or Sp3. One connection of the coil and of the capacitor
24 is connected to ground m, while the connection connected to the resistor 23 is
supplied to a detector 25 and to a subsequent sample-and-hold module 26. The output
of the sample-and-hold module 26 forms the output of the path. Each of the sample-

30  and-hold modules 26 s activated by the control device 19 for obtaining and storing a

new value. For the detector 25, a peak amplitude detector or a synchronous detector



preferably with four coils Spl, Sp2, Sp3 and Sp4, serves as the neasuring
device 7. 25 The coils Spl, Sp2, Sp3 and Sp4 are arranged in the four

guadrants of a Cartesian xy coordi nate system symmetrically with
respect to the origin. The circuit board 14 is arranged pl ane parall el
at a distance d of approximately one mllinmeter fromthe supporting
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a) voltage at the output of the oscillator 18,
b) voltage following the switch 21 of the path 15 with the coil Sp1,
15 ©) voltage following the switch 21 of the path 16 with the coil Sp2,
d) voltage at the input of the detector 25 of the path 15,
e) voltage at the input of the detector 25 of the path 16,
f) voltage at the output of the detector 25 of the path 15,
2 voltage at the output of the detector 25 of the path 16,
20 bh) voltage at the output of the sample-and-hold module 26 of the path 15,
i) voltage at the output of the sample-and-hold module 26 of the path 16, and
i) voltage at the output of the difference former 20.

The times at which the control device 19 directs the samlple—and—hold module 26 to

25  obtain a new measured value are also shown. The frequency which the oscillator 18
applies to the flat coils Sp1 - Sp3 is between approximately 1 and 10 MHz, and is
preferably 4 MHz. The capacitance of the capacitors 24 is to be matched so that the
resonance frequency of the resonating circuit formed by the capacitor 24 and the
corresponding coils Sp1, Sp2 or Sp3 corresponds approximately to the oscillator

30  frequency. The oscillator frequency is preferably chosen so that it lies in the middle of
the rising edge of the resonance peak, where the derivative of the signal from the coils



to the xy plane, the two difference signals D1=S2-S1 and D2=S2- S3 di sappear
preci sely when the alignnent plate 10 is held plane parallel to the circuit

board 14. 15 Since the circuit board 14 is not necessarily oriented
pl ane parallel to the supporting surface 6 or the bonding surface 2
(Fig. 1) with the required precision, due to unavoi dabl e manuf acturi ng
t ol erances and since the coils Spl, Sp29-Sp3 and Sp4 as a rul e have
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=S2-S1 sd0t hanfluenees.

Fig. 5 shows an embodiment in which an optical system serves as the measuring
device 7. The surface 9 of the alignment plate 10 is, in this case, a surface with
optically good reflectivity, for example, a mirror surface. The optical system is

15 provided with a light source 30, a semi-transparent mirror 31, a lens 32 and a
photodetector 33. The light source 30 and the photodetector 33 are located in the focal
point f, or focal plane, of the lens 32. The light 34 emitted from the point light source
30 is incident upon the surface 9 of the alignment plate 10 as a plane wave 35, because .
of the lens 32, and is reflected there and at least partially by the semi-transparent

20  mirror 31 onto the photodetector 33, whereupon the lens 32 focuses the reflected
parallel light 36 back onto the photodetector 33. A two-dimensional array of
photosensors is advantageously used as the photodetector 33, for example a CCD
(charge coupled device) or a PSD (photosensitive device). A normal screen 37 can be
used as the display 11 for the display signals supplied by the photosensors. For

25 calibration of the optical system in accordance with point b) of the method, the
position of the photodetectors in the y1 and z directions is changed until the light spot
corresponding to the reflected light beam 36 appears in the center of the screen 37.
The direction y1 is perpendicular to the surface of the drawing. For alignment
according to point d) of the method, the bonding head 3 is adjusted until the light spot

30  corresponding to the reflected light beam 36 again appears in the center of the screen
37.



difference signal D1 can be made to di sappear by adjusting the bondi ng head
3 by means of the screw 12. Then, the signal is applied alternately to
the coils Sp3 and Sp2 and the difference signal D2=S2-S3 is displayed
so that the difference signal D2 can 5 be nmade to disappear by adjusting
t he bondi ng head 3 by neans of the screw 13. Whet her a calibration
procedure has to be carried out each tine the bonding head 3 is

aligned or only occasionally depends upomgthe stability of the neasuring
device 7 with respect to external influences such as tenperature,
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adj acently ar i a Sp3 can influence_one anofher, a
node of ﬂ@%@%ﬁﬁ.%ﬁb.eiﬂﬁ%%fﬁéae Fﬁ%‘%ﬁﬁse-h & SURPRERg Wéfa%gw{ﬁh'ée of the
coi | s Spl,s SpoticafatbdJlanclfaraliel fite siftich | mwig},h,e | e a
node is for exanpleq?hgﬁ??ne diviggg%mf n%ﬁ??%?ex p oceﬁ%¥§#9b0£iﬁg1 Fi g.
3 shows a ci rhead car bg casried ewti ng the coils Spl, Sp2 and Sp3 in time division
mul tiplex. The coils Spl, Sp2 and Sp3 are arranged in parallel paths 15 -
17. The 20 circuit conprises an oscillator 18, a control device 19 and a
di fference fqf &ﬂap&ﬁ i ' L.Spl ay
11. Each path {ivg“-)gl rﬁg?e%ir:]hait ?lgiélil%g ?rﬂy e aﬁbdﬁeﬁ%‘%?%ﬂgﬁﬂvﬂﬂg%ﬂfvgﬁﬂe.&?s

out put si de aessribed hmagy madifications/additiens androrisabsiititions mthylbe hide within tieont r ol
devi ce 19, The, mﬁ&ch 21 i.s connected, to the oscillator 18. The output of
each wpaﬁﬂuign-s%&”fﬁ“?ﬁﬁﬁﬁpﬁﬁw?gmphe difference former 20. A resistor
23 and a capacitor 24 25 are connected after the switch 21, wherein the
capacitor 24 is located parallel to the correspondi ng coil Spl, Sp2 or
Sp3. One connection of the coil and of the capacitor 24 is connected
to ground m while the connection connected to the resistor 23 is

supplied to a detector 25 and to a subsequent sanpl e-and-hold nodul e 26.
The out put of the sanpl e-and-hold nodule 26 forns the output of the
pat h. Each of the sanple- :



30 and- hol d nodures—26—-s acti vated by the control device 19 for obtaining

Sgge(s:: gmm”m’m,,H mmgl 3::[ eE;)(r)rthe detector 25, a peak anplitude

use r exanple. The difference forner 20 may be, for
exarrpl e, an operational anplifier configured as a differenti al
anplifier, the inverting input of the -11- operational anplifier being

supplied V\AtMr the signal S1 or the signal S3, and the
non-invertin of the operational anplifier being supplied with the

si gnal 82 _so 5 that the difference signal D1 = S2-S1 or the difference

si gnal = $2- S3 Al orideS6H 2pi€land place@hachiie foH plididya SemibsHiue®k Ehiplobas eaf t er.
valtches 21 and 22 are switched on and off cycli caI Ilydby t he control devi ce
|l

19, so that electroni¢ cemponsnionto nrbomhng/swfaeep%ama,mc ings in operation.

Fig. 4 illustratesg, for.t ase e ebndlng head3|sto be

al i gned by neans 8@?@%%@@%@%&% rﬁﬁ{i"‘g@ip t he devel opnent
of the foklow ng wgkk@fént a@ésafunctlon of time t: a) vol t age
at the output of the oscillator 18, b) voltage followi ng the switch
21 of the path 15a\metaammgsiewmldesprdtqgene@)tcatleasbm@gxaibasledmr&g:pdsmonw tch

21 of the patlf (ﬁwth h@ coi l Sp2 d) vol tage at the input of the
det ect or oF sai¢ hignimey vol tage at the input of the detector

25 of the path 164 ponding head des1gned to grasp said alignment plate and hold said alignment
plate free at a small distance above said measuring device; and
10 said bonding head further designed to be positionally adjusted until said at least

one signal generated by said measuring device is equal to a reference signal.

2. The bonder or pick and place machine of claim 1, wherein said reference signal
is generated by said measuring device and stored when said alignment plate is placed on

15  said supporting surface.

3. The bonder or pick and place machine of claim 1 or 2, wherein said alignment
plate has a metalized or ferromagnetic surface, said measuring device has at least three
coils arranged in a plane approximately parallel to said supporting surface, said coils

20  supply each a signal based on the position of said alignment plate and said signals of

said coils are used to generate said at least one signal of the measuring device.

4, The bonder or pick and place machine of claim 3, wherein said at least one
signal of the measuring device is the difference between two of the signals supplied by

25  said at least three coils.

5. The bonder or pick and place machine of claim 3 or 4, wherein said at least three

coils are operated in time division multiplex.



f) voltage at the output of the detector 25 of the path 15, g)
vol t ag f the detector 25 of the path 16, 20 h) vol t age
at theﬂmm)mnﬂn“m“'ﬁnpl e-and- hol d nodul e 26 of the path 15, i)
vol tage*at¢t he autput+of the sanple-and-hold nodule 26 of the path 16, and

1) vol tage at the output of the difference forner 20. The tinmes
at which'the control device 19 directs tb® sanpl e-and-hold nodule 26 to 25

oscil lator 16 the bondee ik ffpiR maieiof ol 1o dshiineidalgpyment

appr oxi mat el laﬁelﬁggnﬂaﬁn&h?reﬂ‘e'aévés'imface flﬁéai‘%iﬂgdjevwé‘%saﬁ- c‘ﬁP:B@fehf ance

of the capac tors 24 to be matched at t resonance “f requency

of the resonatranggd td illnminaté smdrdtgnh;entlbietemﬂmbdamoﬂpmﬂlnhﬂlgﬁne

corresponding coils Spl, Sp2 or Sp3 corresponds approximately to the
oscillator 30 frequency. The oscillator frequency is preferably chosen so

that it lpesqgin thg eaESB%%E f&fahgrr?gg ;b éé&%f%%‘éﬁdé?for pidk ah@ pRESRENREAK.

wher e the derlvatlv e si e coils

- 9- Sp #heisithe borkfes ot pick had piam xhhcmixmrplzideeq semicyndustdr ahipeor anhe si gnal
produced by the osci |l | at 0{) %ré tageou ly a squar (ga

| nst ead of ~t RECHMI¢ ¢qmapQpENtonNt,a bon e gpRarariisdrglvdinge out put

may al so be used. %ﬁ%oéugﬂcéj& e
oscillator 18, the%ﬁ evi ce %ljggtobe t{oﬁ&ﬂ reqéfue%%@f)@%ﬁﬂﬁ&%ch
the switches 21 aadalighnodnt plate;t hr ee pat hs 15 - 17 are to be opened and

10 a measuring device designed to generate at least one signal based on the position

of said alignment plate.

8. The apparatus of claim 7, wherein said alignment plate has a metalized or

ferromagnetic surface, said measuring device has at least three coils arranged in a plane
15  approximately parall_el to said supporting surface, said coils supply each a signal based

on the position of said alignment plate and said signals of said coils are used to generate

said at least one signal of the measuring device.

9. The apparatus of claim 7, wherein said alignment plate has an optically reflective -
20  surface and said measuring device is an optical system arranged to illuminate said
alignment plate with a beam of parallel light.

10. A method for aligning a bonding head of a bonder or a pick and place
machine, wherein the bonder or pick and place machine places a semiconductor chip or
25  an electronic component onto a bonding surface of a carrier, the method comprising the
steps of
grasping an alignment plate and holding said alignment plate free at a small
distance above a measuring device; and
positionally adjusting said bonding head until at least one signal generated by

30  said measuring device is equal to a reference signal.
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cl ose wi th which the sanpl e-and-hol d nodul es 26 are to be controll ed.
The c#"!@ﬂ%ﬂ”"mm”lﬂ ircuit are advantageously nmounted directly on the
under shace "T] W ucci rcuit board 14, which greatly increases tol erance
to interference frrom*external 10 - influences. Fig. 5 shows an

embodi ment in which an optical systemserves as the neasuring devi ce
7. The surface 9 of the alignnment plate 10 is, in this case, a surface with
optically good reflectivity, for exanple,,a mrror surface. The optical
systemis 15 provided with a light source™30, a sem-transparent mrror 31,
a lens 32 and1a  Tne nRRIOHRIAII0] fifher Rpfuckighh S0 pciR s likifent

phot odet ector 33 are |ocated in the focal poiht t, or focal plane, of
the | ens 32. plakeod a gippofingsmuifaceektdnding patadlebioisakl Honding swface@and storing e i s

i ncident upon, the surface 9 of . .the.,alignment plate_10 as. a.pl ane wave 35,
boonuse - Signalor tamall Gensrardd bty Sid MeaflPige Clribe i BraraS Bl BRI 11 ol |y
by the sem - {{anskedeRivekd M rror 31 onto the photodetector 33, whereupon
the lens 32 %gg%s’esp? ee?e)flect ed parallel |ight 36 back onto the
phot odet estor 33. A two-di-mensi onal array of phot osensors is

advant ageousl y us as the photqdetectar 33, for exanp)le a CCD (charge
coupl ed devi éé) oﬂamﬁy ﬁ&%ggﬁﬁf’imﬁl‘éé‘}mnﬁﬂ]lﬁwgﬁe&imw can be

used as the r@%% t%c]sut'x‘]% nﬂ'ja§ﬂiga ' I ' .
phot osensor s?é or % ca |%$§t8| on o giﬂﬁ?k%%%é Sys ggrgﬁm%géc‘dol?&eﬂllacnee W th
poi nt b) of &aperoxigiasdylpartiel to said suppeiting strfae, saitbeqils supleéhiacighal baséde y1

and z directions is,changed until the light spot .. corresponding to the
reflected |i §htheRosition®f said alignmentplateand s signals of said eqilsartusgd to generatery o

direction,yl .i: 9?533 ke iﬁ’% e of the drawi ng. For alignnent
accordi ngotos%gian )%H%P%g?ﬂrr%?#gg, h%('%%'ndi ng head 3 is adjusted until

the light spot 30 corresponding to the reflected Iight beam 36 again
appears in the CeRpehdilod'dtelaifiIB%P 11, whereld said alignment plate has an optically

reflective surface and said measuring device is an optical system arranged to illuminate
said alignment plate with a beam of parallel light.

15



-10- The apparatuses described for aligning the bonding head 3 of the
di e bonder 1 can be integrated in the die bonder 1 or be provided as
accessories so that existing die bonders 1 can be retrofitted. In the
| atter case, the supporting surface 6 nmust be 5 orientated plane-parallel
to the bonding surface 2 before the alignnent of the bondi ng head can
be carried out. It will be appreciated that although particul ar
enbodi ments ‘of the invention have been descri bed, many

nodi fications/additions and/or substitutions may be made within the 10
spirit and scope of the present invention.

-11- CLAI Ms .
-14-

A method of and apparatus for aligning the bonding head of
a bonder or a pick and place machine

ABSTRACT OF THE DISCLOSURE

A method of aligning the bonding head (3) of a bonder, in particular of a die bonder

(1), or of a pick and place machine which comprises the following steps:

a) placement of an alignment plate (10) provided with two plane parallel surfaces (8,
9) on a supporting surface (6) which is set plane parallel to the bonding surface (2),

upon which the semiconductor chip will be bonded to the carrier material;

10 b) calibration of a measuring device (7) the signal of which is dependent upon the
position of the alignment plate (10);

c) grasping the alignment plate (10) with the bonding head (3) of the bonder and
holding the alignment plate (10) free at a slight distance above the measuring device
15 ()

d) alignment of the bonding head (3), until the signal from the measuring device (7) is
equal to the signal following step b).

20  Apparatuses suitable for implementing the method are also disclosed.

(Fig. 1)



1. A bonder or a pick and place nmachine for placing a sem conductor chip

or an el ectroni c conponent onto a bonding surface of a carrier,

i ncl udi ng: a supporting surface parallel to the bonding
surface; 5 an alignnent plate; . a nmeasuring device
designed to generate at | east one signal based on the position of said
al i gnnent pl at e; a bondi ng head designed to grasp said
alignnent plate and hold said alignnment 1/l ate free at a small distance
above said neasuri deyj ce; and 10 sai d bondi.ng head further
designed to be posi l@hé‘ly adjusted until said at |east one signa
generated by said nmeaSuring device is ddual to a reference signal

2. The bonder or pick and pl ace ,gach{

reference signal i s generated R
said alignnent plate is plagpd op

The bonder or pick and pl ace_nac
al i gnment pl at e hassajji al i
measuri ng devi ce has at ée

{0 Siamsndp

approxi mately parall el 7
each a signal based on the J 77
si gnal s of said coils ¢
t he nmeasuring device. 11
claim 3,wherein said at |eg
the difference between two
three coils.

asuring device and stored when
pporting surface. 3.
alm1 or 2, wherein said
®magnetic surface, said
coils,arranged in a plane

-%ce, said coils 20 supply
gnment plate and said
sai d at | east one signal of
~p2ck and pl ace machi ne of
t he neasuring device is
ed by 25 said at |east

e gé claiml1l, wherein said
3/

7
Fig.2a
9/y 14
7 /(
sp4\,_/@ | @153
A . . . \';
Sp1-——/"/—© . @\\sz

Sp1 Sp2 14



5. The bonder or pick and place machine of claim3 or 4, wherein said at

| east three coils are operated in tinme division nmultiplex.

-12- 6. The bonder or pick and place machine of claim1l1 or 2,
wherein said alignnment pl ate has an optically reflective surface and
said nmeasuring device is an optical system arranged to illumnate said
alignnment plate with a beam of parallel |ight. 5 7. An apparatus for
al i gning a bonding head of a bonder or pick and place nmachi ne, wherein

t he bonder or pick and place machi ne pl aces a sem conductor chip or an
el ectronic conponent onto a bondi ng surface of a carrier, the apparartus

i ncl udi ng: a supporting surface configured to be positioned
parallel to said bonding surface; 2/4 an alignnment plate; 10
a nmeasuring vicgédesigned to generate at | east one signal based on the
position id alignnment plate. 8. The apparatus of claim
7, wherein said allg gpnt pl ate has a netalized or ferromagnetic
surface sai d neasq/y g device has at least three coils arranged in a plane
15 approxifatety p surface, said coils supply
each a signal based on Thegposit1on of satdgl 1 pnnent plate and said
signal s of kal §1used at ¢ i dl at | east one signal of
the measurin Hév @e. Sp! ¢ £ 22
| "@*”T‘j\ 25 2% 7
e3 8 24 m
16 Y S2
21 Sp2 . ] 22 20 11
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9. The apparatus of claim 7, wherein said alignnment plate has an
optically reflective 20 surface and said neasuring device is an optical
systemarranged to illum nate said alignnment plate with a beam of
paral l el |ight. 10. A method for aligning a bonding head of a
bonder or a pick and pl ace machi ne, wherein the bonder or pick and
pl ace machi ne places a sem conductor chip or 25 an el ectronic conponent
onto a bonding surface of a carrier, the nethod conprising the st eps
of : grasping an alignment plate and hol ding said alignnment
plate free at a small di stance above a neasuring device; and
positionally adjusting said bonding hsad until at |east one signal
generated by 30 said neasuring device is equal to a reference signal

- 13- 11. The nethod of claim 10, further including the step of

pl aci ng said alignnent pl ate on a supporting surface extending
parallel to said bonding sugface and storing the signal or signals
generated by said fFeas&i ng~devie & refBrence ignal Zor ref®rence IC

signals, respecti vely. <;> I |3 e
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5 12. The nethod of claim 10 or 11, wherein said alignnent plate
has a netalized or - ferromagnetic surface, said neasuring device has
at least three coils arranged in a plane approximately parallel to
sai d supporting surface, said coils supply each a signal based on the
position of said alignnment plate and said signals of said coils are used to
generate 10 said at | east one signal of the neasuring device. 13.
The nethod of claim 10 or 11, wherein said alignnent plate has an optically
reflective surface and said neasuring device is an optical system arranged
to illumnate * said alignnent plate wwth a beamof parallel light. 15

4ja

Fig.5
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