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DEVI CE FOR DETERM NI NG THE RELATI VE POSI TI ON BETWEEN
TWO ESSENTI ALLY FLAT ELEMENTS The invention pertains to
a device according to the preanble of Claiml1l 5 for
determining the relative position in the X-Y pl ane
between two essentially flat elenents that are spaced
apart in the Z-direction andq are essentially arranged
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through the stencil. In this respect, accuracies of less than 20 um and

less are required in practical applications.

In a device of the generic type that is known from EP 0 469 856 A3, a
camera arrangement is placed between the two elements to be positioned
relative to one another and said camera arrangement respectively
determines two reference points on the mutually facing surfaces of the
two elements. An evaluation unit compares the images of the reference
points and subsequently calculates the precise positions of the reference
points in relation to one another, wherein the thusly obtained coordinates
are fed in the form of a correcting variable to an adjusting device that
positions the two elements relative to one another in the X-Y direction
such that the pairs of reference points respectively coincide with one

another.

The disadvantages of this known device can be seen in that the reference

points need to be defined anew for each variation or size of a circuit
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anot her. 30 The di sadvantages of this known device can
be seen in that the reference points need to be
defined anew for each variation or size of a circuit 2
board or substrate such that the system needs to be
"trained" or requires conplicated adjustnments when it
is changed to a new circuit board nodel, and in that a
sufficiently accurate coincidence of the stencil and
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Advant ageous enbodi nent s of t’he I nvention formthe

sipeodiuoe andealsporeduperidencovipairativelthbigeveistfrote.
determning the relative position in the X-Y pl ane
between two essentially flat elenents that are spaced

Akl dd PMsOftGte of the art, the present invention aims to develop a
device of the initially described type that can be easily operated, has a

simple design and an improved accuracy.

This objective is attained with a device according to the characteristics

of Claim 1.

Advantageous embodiments of the invention form the objects of the

dependent claims.

The device for determining the relative position in the X-Y plane
between two essentially flat elements that are spaced apart from one
another in the Z-direction and are essentially arranged on top of one
another conventionally features at least one optical sensor that is
arranged between the elements and is able to sense at least two points of
the mutually facing surfaces of the elements. In this case, the X-Y plane
is a plane that is respectively formed by the two elements or a plane
extending parallel thereto. The Z-direction is the axis that extends
perpendicular to the planes formed by the elements and therefore

perpendicular to the X-Y plane.
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another in the Z-direction and are essentially arranged
on top of one 25 another conventionally features at

| east one optical sensor that is arranged between the
el enents and is able to sense at | east two points of
the nutually facing surfaces of the elenents. In this
case, the X-Y plane is a plane that is respectively
formed by the two elenents or a plane extending
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scanner . I'ne sensor 1S preferably 5 realized in

the formof a color Iine sensor. In other words, this

means that, in contrast to the state of the art, not
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bet ween the el enents are determ ned. rather .t han fhe .
17 DEruifoss ArFOTHOSHTE SHERA 10T VBT Mg AP BitEelor the first

BRA MrSthel 2 0AACH R tCRPn O thEREAVAN P erences in position
between the elements are determined rather than the differences in
position of individual reference points, the accuracy can be improved on
the one hand and no training procedures are required when changing to
different types and variations of elements on the other hand. Another
decisive advantage of the inventive device is that an offset due to circuit

board stretching no longer needs to be taken into consideration.

The line sensor can be stationarily arranged in basically arbitrary
fashion, and the two elements to be scanned can be moved past the
stationary line sensor. In this case, the only decisive aspect is a relative
movement between the elements to be scanned and the line sensor.
According to one particularly preferred embodiment of the invention, the
line sensor is arranged on a carrier that can essentially be moved in the
X-Y plane between the elements to be scanned by means of a drive. This
makes it possible to easily scan a large region of the mutually facing

surfaces of the elements.
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the one hand and no training procedures are required
when changing to different types and vari ations of

el ements on the other hand. Another 20 deci sive

advant age of the inventive device is that an offset due
to circuit board stretching no | onger needs to be
taken into consideration. The4ine sensor can be
stationarily arranged in basically arbitrary fashion,
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el enents to be scanned and the |ine sensor. According
to one particularly preferred enbodi nent of the
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return pass. Accordi ng to another I ment
siirfaeasif theofitstnd esangangl arsecpndvimedensor points to the
assigned surface of the second element such that both elements can be

scanned simultaneously in one pass.

The invention furthermore pertains to a system for printing circuit
boards or substrates to be provided with electric strip conductors by
means of a device according to one of the preceding claims, wherein the
first of the two elements is constituted by a stencil and the second of the
two elements is constituted by the circuit board to be printed or the

substrate to be printed, respectively.

According to one preferred embodiment of this system, the device can
still be used in the system after the printing of the circuit board or the
substrate in order to check the print quality by scanning the printed
circuit board in the printed region and once again comparing the thusly
obtained image with a reference image in an evaluation unit. In this case,
the check can be carried out while a following circuit board is

simultaneously printed. This makes it possible to eliminate a separate
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wherein the at |least two line sensors are preferably
arranged on the carrier in such a way that a first
l'ine sensor points to the assigned 15 surface of the
first element and a second |ine sensor points to the
assi gned surface of the second el enent such that both
el ements can be scanned sinulstaneously in one pass.
The invention furthernnre pertains to a systemfor

rint 20 boards or substrates to be
@‘%9?@88“%*%4% Véﬁ?rlc strip conductors by means of a
devi ce according to one of the preceding clains,
wherein the first of the two el ements is constituted
Bhe énseeﬁohlisadﬂcrib&dsm:gmhtef detad] behowewethergferesce to only

constituf.ed by the c rcuit rd to be d or the
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one preferred enbodi nent of thls system the device can
still be used in the systemafter the printing of the
Eig.clUidn bamalliatenthsef asubséntive deviey dethé doemesKatseBematic
print quality by scanning the printed circuit board in
FﬂkvbﬁWnﬁ@@ region and once again conparing the thusly

30 obtained image with a reference image in an

evaluation unit. In this case, the check can be

Edd.rl edsnil vidih lof thef thbowmentheestidinBaar ki %
si nul’t aneousl y printed. This makes it possible to

elimnate a separate 5 downstreamtest deV|ce The

tion iis. described in greater 0 it h
FBY 3Pk S ian, mBAATBRBL AT AR eRAVY deviie tal fpatpres o
édhe&xh@uémy [i88icatB@ balseWr & eSNOW fl%SstFélemém 2in the form of a
embodi ment " of an inventive device in the formof a
sictertdtdard to be printed is arranged above this base frame 1 on a
transport and holding device (not shown here). A second element 3 in the
form of a printing stencil is arranged above the circuit board 2 in the Z-
direction and held at this location by means of a frame arrangement (not
shown here). In this case, the printing stencil features the pattern to be
printed on the circuit board 2. The printing stencil 3 needs to be brought
in contact with the circuit board 2 in a precisely fitted fashion in order
to transfer the pattern onto the circuit board such that it is exactly

arranged, for example, relative to connection points during the

subsequent printing process.

A carrier 4 that essentially extends in the Y-direction and can be
displaced in the X-direction by means of a schematically illustrated
drive 5 is arranged between the circuit board 2 and the printing stencil 3.
An upper and a lower line sensor 7 and 8 are respectively arranged on a
support plate 6 on the carrier 4 and can be displaced in the X-direction
by means of the drive 5 and the carrier 4. The support plate 6 can be
simultaneously displaced on the carrier 4 in the Y-direction such that the
entire mutually facing surfaces of the circuit board 2 and the printing

stencil 3 can be optically scanned by the two line sensors 7 and 8. A



top view, and Fig. 2, a side view of the enbodi nent
according to Fig. 1. 10 The figures show an enbodi nent
of an inventive device that features a schematically

i ndi cated base frane 1. Afirst element 2 in the form
of a circuit board to be printed is arranged above
this base frame 1 on a transpgrt and hol di ng device
(not shown here). A second elenment 3 in the 15 form of

a printing %tgnqil i's géranged abov&_the circuit board .
zompameoy of dhedmagss AintheePgeapoRGing Tegigns g Hie circuit
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needs to be brought in contact wth the circuit board
zagHyadgeemiinelthe retatee pastionbetveeridhe zorquwt boand fapd the

t he ﬁatt rn.gnto thﬁcircuit b9a@q such that it is
STLERE STehGil A NI Y ACEMEAtTaShiP At i ve to connecti on
poi nts during the subsequent printing process. A
carrier 4 that essentially extends in the Y-direction
and can be 25 displaced in the X-direction by means of
a schematically illustrated drive 5 is arranged
between the circuit board 2 and the printing stencil 3.
An upper and a lower |line sensor 7 and 8 are
respectively arranged on a support plate 6 on the
carrier 4 and can be displaced in the X-direction by
means of the drive 5 and the carrier 4. The support
plate 6 can be 30 sinultaneously displaced on the
carrier 4 in the Y-direction such that the entire
nmutual Iy facing surfaces of the circuit board 2 and the
printing stencil 3 can be optically scanned by the two
line sensors 7 and 8. A6
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conpari son of the inmages of the correspondi ng regions
of the circuit board 2 and the printing stencil 3
recorded by the two |ine sensors 7 and 8 with the aid
of an evaluation unit (not shgmn here) makes it
possible to easily determne'the relative position
between the circuit board and the 5 printing stencil in
a highly accurate fashi on. CLAIMSCLAIMS 1. A device for
determining the relative position in the X-Y pl ane
between two essentially flat elenents that are spaced

apart A gebf& for g?tghh%hi%g?ﬁ?r%?at%@ gsfdt iRthY X-Y plane

arranged on top of one a wherein said device
f eat urbeswaen twasessentialiyt flatikleseerdothéhate spacedr aparteén the
between the elenments and is able to sense at | east two

poi nt L-éireckionnind, are gsseadially auppgedonoton Ak oar AnokRer,

as wel . : uatd RASY ' . '
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rel at iateariesl béteennthiehdlexrehtPlagtids abldres eefisé A€ least two
optical sensor features at |east one |ine sensor that

can loidtssef theetutetldy ifeeingpsurfaceswo! theptamentsnag el as

a way that .th mut.ual | y,facing.surfac of the

ol empritevaliAfgndiiion 1L sgaRes ST IS ol Al bons

i n thevaaed withareSFEaNR theiH eélativatposifibaga the RI¥3ane,

of both elements are scanned and may be conpared with

r egar dvhereimdhe opéical isemsquofdatuxes strieasteone Yingl samsobyhat can
re-control.

Compari S et fIRtide G dha et mPRts eyl i sythat the

\(’:\Qﬁr gielﬁuhﬂﬁl}L EAS n 8 &S Blc els So AIHeAA19RE ned c8n WY bp§EaliPAEanned
at least in sections in the manner of a scanner, such that surface
areas of both elements are scanned and may be compared with
regard to their relative position in the X-Y plane by means of an

automated software.controlled image comparison.

2. The device according to Claim 1,
wherein the line sensor is arranged on a carrier that can be
essentially displaced in the X-Y plane between the elements by

means of a drive.

3. The device according to Claim 2,

wherein the line sensor is movably arranged on the carrier.

4. The device according to one of Claims 1 to 3,

wherein at least two line sensors are provided.

5. The device according to Claim 4,
wherein the at least two line sensors are arranged on the carrier in

such a way that a first line sensor points to the assigned surface of
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essentially displaced in the-X-Y plane between the

el ements by neans of a drive. 3. The device according
to Caim2, 25 wherein the line sensor is novably
arranged on the carrier. 4. The device according to
one of Clains 1 to 3, wherein at |least two |ine sensors
are provided. 30 5. The devicg according to Caim4,
wherein the at |least two |line sensors are arranged on
the carri in such a way t.a first line sensor

o th X
poi nt stheo?&rhteelgé%«?rgnaéui 3CPABY 151 EFPNSPRQRNISE Becksigned
and a lei r i.nts to the assigned
surfacésggegﬁétggc%ggﬁgl%%glﬁ ¥ 6. The devi ce according
to one of Cainms 1 to 5 5 wherein the line sensor is
a color line sensor. 7. A systemfor printing circuit
b&ar ds The damee racerding oot o Cdatms itohSel ectric
strip ¢ nductﬁ{f’sl.b% neans. of alde .l ce according to one
of t he "pHRRBUHH AP HECT Whar S A tii& PP of the two
elements 10 is constituted by a printing stencil and
the second of the two elenents is constituted by the
ci r cti tA bpsteth far beinpmigntiedudrboands ogshbsirates toobdprovided
print ed’itﬁ %féacec.t ivel

W tric strlpybonductors by means of a device according to
one of the preceding claims, wherein the first of the two elements
1s constituted by a printing stencil and the second of the two
elements is constituted by the circuit board to be printed or the

substrate to be printed, respectively.



