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DEVI CE FOR DETERM NI NG THE RELATI VE POSI TI ON BETWEEN
TWO ESSENTI ALLY FLAT ELEMENTS The i nvention pertains
to a device according to the preanble of Claiml1l 5
for determning the relative position in the X-Y

pl ane between two essentially flat elenents that are
spaced apart in the Z-direction and are essentially

AEMIGEFQ REDATIAGE RHSTRIGN BEEWEEN
are used, for Jdn Qr. S iﬁﬂ. printer
10 for printin i St utist r at es

Wth electric strip conductors in order to achieve a
| argely exact relative position between the stencil
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respective 15 connection points provided on the

eshertuptly ponaneaslipnigptHeon? 2APIHRY- t hrough t he

stencil. In this respect, accuracies of |ess than 20
mand less are required in practical applications.
Déviacslefitbes ofpd e geedyr for éxepeplehanh a scricrover fteanilfRRinter
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lehahrd heyiaéd $n Praceter eppicpdond.s respectively

coi ncide with one

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 coRplicated adjustnents
when it is changed to a new circuit board nodel, and

bbird BRLuBsSHld 841 PEA Yt HRCE I 8dnen Q1SN BeTe@intdt be requires
stenci| and the circuit board or substrate cannot be

cemgpilicadedviatiussments when aisrehanzed toet acahekcph heard

i cul arl K f f Yol .
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stretching,” in particular, usually leads to a
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conparatively high reject rate. Based,on this state
offset hleatan eeds Hebpreapertmenindlit deiermingd seP alé"\}ayoto rpeach
devi .of . L ni+ial Cri ] .
WEDE G Bt BBt AR LERACHRRRTLLURG, b gheROnPRring
cRpendiaahe aidd albo seonllpect aveompamitt i pddghirehed mée.i ce
according to the characteristics of Caiml.
Advant ageous enbodi nents of the invention formthe

B&QL&%&&}HE sthe o 26 JeReIRE B esdiiti B enfiBa L@ &L dEGElop a

etermning the relative position in the X-Y plane
deetaveef thevni¢ed bntesdriyed (tyupe ¢hatnean beteagil vaprerapebdips a

apart .fr.om oncF )
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 elenents and is able to sense at
| east two points of the nutdally facing surfaces of
the elenments. In this case, the X-Y plane is a plane

Ih%ntfa?strtgsﬂﬁ%cstthyeebytlfl@raw(ih@%ﬂthﬁlts\éﬁs@f EORNTEs Af [éhst one
pl ane extending parallel theréto. The Z-direction is
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rehbrehin the fermhoha apdgr lingtsamsernut ual |y faci ng
surfaces can be scanned optically at least in
sections in the manner of a scanner. The |ine sensor
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paocscl:tulggco\% i%%@v}ﬁ%all%f@r\éﬁge%ints, 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 enents on the other hand. Another 20 decisive
advant age of the inventive device is that an of fset
due to circuit board stretching no | onger needs to
be taken into consideration. The |ine sensor can be
Asicatdormtd hyotrerammbddimengsheakgiomtdibersapned can be

fashiqn, and the t I ts to. b d :
ek e B P AT e GREERES iy e rshion.

case, the only decisive aspect is a relative

novenment between the elenents to be scanned and the
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by means of a drive. This 30 nmakes it possible to

regioinl ¢t teapeeondetpmenrtgicohe stanned nlibisasay beaephged, for

f f.t | ts. 4. - :
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t he second el enent f.o0 be scanned. This ,an be
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degrees on its rrier_an supse I C

S5 BTinet 46F cheord etpmll REAL TN YodCPmANS can be
sepphdesimuhadesesty, ilonepass. at | east two line

sensors are provided,
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 onec 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 secofdd el ement such that both
el ements can be scanned sinultaneously in one pass.

débhastmevanténidwicé hernore pertains to a systemfor
printing circuit 20 boards or substrates to be
provided with electric strip conductors by neans of

cGof di 0; 0 |

iR REPARRIS P ARuDRE L HIRMPRSEEV i Mo 1g oy

ohy emnlsd E@nedilt thad it Miduseatsdlimthd figuresnoTké éhpntes show:
constituted by the circuit board to be printed or the

substrate to be printed, respectively. 25 According

Fg%vpn& @wﬁlﬁ AR PE dkbis ﬁyﬁ{eeﬁrrﬁ he 2 schematic

I’ce” can e used In the systema
tqy vikwngndf the circuit board or the substrate |n
order to check the print quality by scanning the
printed circuit board in the printed region and once

Faga Ny SRIPH WD Fiihe dhbsiimss sbdadnedté ragewith a
reference image in an evaluation unit. In this case,

the check can be carried out while a follomﬁng

UIt bgard is i qul t ane usI t.e
e Gkeoniot anorm e ApEELSE AR ABRUSE Fryia€ i PalRiTares o
s&lﬁ&haﬂ@&lﬂ?ﬁndﬁh@eﬂ HaeBifrSfel 5 defifstiddeshend 20inetHceform of a
det ai | owwth reference to only one enbodi nent
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tr?m's:h,lgrt dnd EBLcﬁggodjéﬂ'éQt(nEﬁ sABwh l‘f@l‘%.’ Kes Ao ellerdt P in the

form of a prlntmg 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 indicated base frane 1. A first el enent
2inthe formof a circuit board to be printed is
arranged above this base frane 1 on a transport and

RGeSV LR R BPAE DG Shanfi e FERS LR Pons

bebrve ddtetid f)ﬁllﬂﬂtiﬂé)@t%hdllz?) lrﬁcdmdzby thé eabi IQﬂe @Bﬂsors 7 and
held at this |ocation by neans of a frane arrangenen

8(\mh therrddrp fhem ey aluatiahpaiicknnd shoven perei mﬁgegﬂbﬁeﬁslble to
6%812¥ glr g xﬁﬂﬁl% t’fl%t %eff%ﬁég gytog?tloﬁrbf?&%@g%ﬂetchgctﬁg%%%i and the
prmtﬁ@ﬁét&(ﬁblmﬁ h HipR1E bt ouriate Hoelidn2 in a preci sel y
fitted fashion in order 20 to transfer the pattern

onto the circuit board such that it is exactly

arranged, for exanple, relative to connection points
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 nmeans of a
schematically illustrated drive 5 is arranged

between the circuit board 2 and the printing stenci

3. An upper and a lower |ine 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
nmeans 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
mutual 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. A 6



W

10

15

20

25

30

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 shown here) makes it
possible to easily determiné the relative position
between the circuit board and the 5 printing stenci

in a highly accurate fashiCBAIMS CLAIMS 1. A device

for determning the relative position in the X-Y

pl ane between two essentially flat elenents that are
1spac d r.t r

oS oot S AR o ik Bfmintin B RIAL00 ARG Tn the X planc
sai dbeevé@etWweaissent aHty ﬂeastemenetsdpat aat specnscbapaﬁaim the
Is arranged between the elenents and is abl.e t

sensé-@ireFugarandiare paisntelhy e t%moff&aenﬂwther
surf Ete sélhedﬁh%er%aﬁm@sdt%hét Gife oﬁﬁcﬁl’@éﬁ@r’ Ot is

unit, e 1 mages of poi nts can
eval almaagew bdiweespdet elem antigiandrigl il £ e qwsﬁtalt dﬁastrtwo

t he X- characterized in tha he, o t

t orsBri Bl B SRR S et LB 4he €1 SRoBR g el s
can aff%vq'lé@l@ﬁ @i f, Sndlvhyéh tite h‘ﬁﬁgés\!\/@ thS'}ﬁﬁhﬁs & b3)

in such a way that = the nutuall aci ng surfaces_of

t he eVelmelm@ wizh rs;p@:fetrtobfél%bt‘Pl@éﬂVIGyPOSlBO@cl@nﬂ@anY plane,
| east iectl(g gg t he manner of a scanner. 2. The
deV|8E TACLGYAY Daim1, characterized in that

t he khé"@pﬁi@ﬁﬁ@énﬁ(ﬁn fefuics & leaspede dindsemyori (é'r 8)4that can
that can be 20 essentially displaced in the X-Y plane

bet weerligplaceraipbpiiye (o the)twoglerpatrs (1 33 { sl g By that

the mutually facing surfaces of the elements (2, 3) can be optically

scanned at least in sections in the manner of a scanner.

The device according to Claim 1,

characterized in that

the line sensor (7, 8) is arranged on a carrier (4) that can be
essentially displaced in the X-Y plane between the elements (2, 3)

by means of a drive (5).

The device according to Claim 2,
characterized in that

the line sensor (7, 8) is movably arranged on the carricr (4).

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

characterized in that

at least two line sensors (7, 8) are provided.

The device according to Claim 4,

characterized in that
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3. The device according to Claim2, characterized in
that 25 the line sensor (7, 8) is novably arranged on
the carrier (4). 4. The device according to one of
Clains 1 to 3, characterized in that at |east two

line sensors (7, 8) are provigded. 30 5. The device
according to Caim4, characterized in that 8 the

at least two |ine sensors are arranged_.on the
carr T af bgastitiyosliak iy Cheh) 3% FrEnepy g dengtor (4
(7) H‘P % t@agqﬁaf"ﬁsﬁ e§é‘ﬁ§‘(ﬁ'C§7I)C};01ht‘set(f khiShssigned
el emen a seco I ne sens 8) points toO

t he anslsﬂagaead‘ tﬁlerfﬁme:lememlneé%andmjsectcnrrbhme(ﬁ)nsoﬁ(6) points
The devi ce accordin e of C

char o1 AsSETCH THUACE AL ?ﬁ‘écg%fﬁggﬁﬁ“ &e?; is a
color line sensor. 10 7. A systemfor printing

circuit boards or substrates to be provided wth

6el ecﬁ"hbalesﬂcbpaccorrﬂmgtt@rsnbyofr@ammwtf tasdevi ce

accor ]_Qag to ‘E ¢ the precedi ng cl ai ns, wherein
the FRPEEIGRZEAANRA el ements is constituted by a

pri nfidfingt AGoE (F38) 394 ¢d18r IBLOHEh . t he two

el enents i s constit uted by the circuit board (2) to
be printed or the 15 substrate to be printed,

7" eSpﬁCE)Irs\f:gnyfor 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 printing stencil (3) and the second of the two
elements is constituted by the circuit board (2) to be printed or the

substrate to be printed, respectively.



