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M EAE AAstES A EE A (10005 Alxsks Bl olA,
AA EFHET0)S 243 ste WA - 7] Al EHE5(70) 2,

O B39 FY FXNHA(DLEAN, A7) B4
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) Bael 9 EAMA1DO] AFHE B A
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O B9 no]a2Aq=(21)E 2t mlo]a=A= ofyo](20) - 7] mfo]aZA= o] (20) H A7
FY T FH10)2 AZAA #FEFEE FEFHa, Y] FY IAA(1D)2 rlelaZA=(21) T 4E3] )
el By -

O oln% FE(25), ¥

O A A=1(30)

O 271 39 =2 F210)9 47 39 TAA(D) 5 220 4z A3 dte] F(15)0] AHH
3 H2He] FU(15) F M= F e #HE 2FEYHe] ME Hol3lnE, 47| FY Al ek (10)dd FU(15)
- 47 A A4e g tole =9 - & ZF=(equipping) T, ¥

O 47 Bl #4(15) Zzhe] A7) nhelazA= ofeo](20)9] A7) wlolARA=(21) F A& o
Yeb gk 4] el gz e A7) W deles B A%E shiel Wi Aug Sdshes,
F(15)0] 2ol A7) B 4 FE0)H sholAzA= oje|o] (20)F A AjH o st W

271 AA100)9] &2 Al 7] 27 ZAA(50)lM WEE Fol A7) AA(100)l o] AAEoloF dk= 7HA|
AR ou FE(25) o8 FF= =5 (imaged onto), 7] 2% A (50) % 7] onH FE(25)=

A (100) 9] &2 Al 7] A ZFA(30)7F 28 AR GOl ofs] 2HE 7HA EA(D)2FEH Yo 3
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AT AN ZHAFT0)CRFY JHA] BAEE AAst=s A e AlAE - 7] e e BEe
Al ¥ 2AE-] 2 s 7hA] (DS AAst AE= Hojw sute] Al 8¢ AA(1004), 2
R5e] A2 BE AAEY xHed o8 A7) 7HA EME AAstEs AEE Aol shbe] A2 B AlA
(100B)olar, 7] BB A2 W& AAER F Aok shvbe 7] BB Al ¥ 2AEHNE vE - ©f
e s SAOR sk Al Al E

3735

21 AA60) - A7 2% A=,

O A% the 3% 29ERS e Holn T e F4(15),

O el B9 TAHADLZA, 47 249 B9 TAM A474L FA(15)S FAFES THHE
A7) Be) el EAAAD] AFHE FY £ F910) - 47 B AR B tolorolw, 4] #
4 ZAMD F 9ol 22 483 shte FA15)0] 4 -, ¥

O E49 mlo]azd=(21)E 2= ulo]lazdlz ofo](20) - A7) wlo]lazdl= o] o](20)9 A7)
FTH10)S AR AFBHEE AHHo], 7] 9 54 S0 JEE 37 F9(15) Zdzte] 4

A )
7] mlolazA=(21) F AE3) shte] AvE vlolARA=C2DE JINESE dta, A7) FLU(15) 747 wE
FE 7] A5 AdE A7) mlolagd=2Dd o FHE -, %

- %71 LH(IOO)A 2 A, @171 21 A=

&

1(50)011 91611 WEE Fo] ] AlA (100 ol A F Aok dH=
(25),

i}

- 471 AA00)9) B2 AL A7) 29 FAG0)el s 2EE 4] A BEA(DRRE ves 34 3
AsEs FAHE A4 2 (30)

7HA EAME AAde A (100)= ALl wE el os Alxy=,
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thofgt W& ~FE-(different emission spectra) 02 7] 7k #A(D)E A&H oz 2Ysies, 7] =
g AAG0)9] 7] FA(15)E = H exr A& ow 29Xk Aol X (60)7F 7] AlA(100)ol] AlE

AL ERoR 3= A

o)

7] 1009 BA A, 37 A BADERE hot 47 Fo AMEY FE 24 AARES, 7]
AM00E & L 9XR ALHoE 29NNt Bro nE PAI5)S EFFE AS FHOE = 4

ATE 9
A5l lo] A,

47 oAz ofele) (20 4] mlolAz A= ojelol (2008 A7 FY 44 (106l LAFES ahi
4 FREDE TFHE AL SHOR st A4,

A3 10
A5l o] A,

7] mlola 2 A= of#|o](20) = ©Y-3]2 Hlt](one-pieced body) 2 TAFE AS EAFHOZ 3= AlA
ATE 11
A5l lej A,

A7) 3 2AAAD Y A Bg(chip-shaped) FA(15)& FASES FAHE e 5Ho= 3t

A7 B EXA(11) Y 442 @33 tlo] 2 =(light-eradiating diode)E FAISIES FAHE AS 5FHo=
= AlA
A7 13

A5kl w2 Holm shbe] A1 EFY] AIA(100A) 2 A58kl uwh
3= AlA AFT(sensor family)ol] oA,

i
_|Zi
2
H

atube] A2 Bl AA (100B)E E3

A7) Aol shtel Al Bl AN (1000, BEel Al BE sdEge] xRoz N EAE AZsEs T
CERR

7] Aol shtel Al2 B WA (0B, BHel A2 WE sfEYe] xR0z X BAE AAHEE T
HEE - 7] WRe A2 WE AAEY F Holw st 3] AL WE AAEYS OE -

A A ETE.
A3 14

A138l oA,

47 Holm shuel Al EFY Wi(lOOA) 2 A7) Hol= el A2 Bl A4 (100B)= FYE violawd=
do](20), s¥¢S FE A FE(10), T ouH FEH(25) E sLTF AA FA(30) F FHoE =

e AL 5A0R dt A4 AFT

A7% 15
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A|138Fe] Lo A,

47 Holw shpel AL B

A AlA(1004) B 7] Ao® sl A2 By AA(100B) = F
(70) 0.2 X ¥ AF7} 7V5sta,
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I
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47 BAR AN BLEC0)S Holw FAR FY F4
[

FH(10), L3 Hzi A= ojgle](20), &
olm FE(25) % 53 X AX(30)E £Fse= AS &

A3 16

A13&l oA,

71 AL EFY AIA(100A) 2 A7) A2 B AIA(10B) = wEd Fd
(equipped), A7) A2 €] AAM(100B)= A7) 712 EHE A=2807] 96)
A7) FA(15)¢] Aoldk M BEA(different subset)(B)S o] &3t AS EA

(15)9 =)oz zZhFojxa
71 A1 EFY AA(100A) ol 8IS}
o7 = AA AFEL.

r{o

AT 17
A 138l ho]A,
A7 Al Y A (1004) = QA (154) 9] Al F3H(S) o7 Zk3=oj x| aL

A7) A2 B9 AIA(100B)= 471 Al 23 (S = dold, FUd(15B)9] A2 23 (S o2 ZrFofX & AL

Ao st AlA AFT.

OL

A

ol Hr

7] & & of

B oag o 71z EAe IS 9% M BEEa, A ZFEFM A AMe Az i oplg, B
gt A ZAFZANA AxEHE Hoj F N9 AMAME ztE AlA AlFT (sensor family) ¥ T ETH

O>"
\I

A wAE A7) 8] drkgo=m Y] ThA A9 BRSle]l AAua, 2/EE Y] 7HA EA47F A
= 359 A (their state)o] Wa] AIAHE AS T3 AA7F o]gHT).  olfdt AAE o=
HH, A4, ¢31, 2% 712, A8 7t=, A= k=, g2, FE3 22 713 249 AIE 98 o] g5,

71 7k XY Alae AAEE A7) 7RS4 B wel, s e 2He] v **1—%(different
sensors)s A3l 7%] A1 A& (value-document processing)E 3t A oA FggFS W=t} A
Alell, A7) 7HA] BAe derdor s e 2Yo] Edo] AE A (scanned), A7) AlA A ] 7HA A
= A2 AgE Oi(relatlve) ol s "t (are moved).

1r

71 M EA = AF(frequently) 371 7FA EAolA BhAbe 3-& A 8= (capture) 38 A S ©]-8-3ho]
Ak, olxlel B AA= o5 HWH, ~HER S|4 = (spectral resolution) 2 AAlel <& HA7} 7Hs
AF
s

3t AFE"” oo FXH @ Zx e Ay A9 o] wiEl AolE=(are defined upon the
development) 7] Alxe] ~HAEY S0 AUt

ol HW, tE A~ EY JH(different spectral region) & U2 2FEY g =(different spectral
resolution) 9} & 29 t4E(to different requirements) 33 AMZ H-5317] Y&|(To adapt), 7] Al
Ao Fe pA e ZEZC WMyl ety AAEY Melel 338 AlA(optical sensors whose spectral
selection)= ZA|7]9] <ol Z+zh AEd vhekst Hel "E(different color filters)E B3] J&FS L=t}
(is effected).

o5 HW, o|AX WA} /b5 (capturable) ~FMER o9& Wslel s AJr] Ay ZH 1z
o olys MMM Y] ~HE" JFEE Frtety] HEl, g Ay ZHe A FUEEQ 27
7] AlAo] AAEojor g}, ey oA A7) A4 s ule] AlskE I3

&t} (This is usually hardly possible).
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o]AL w3Ft FHo] FE H Jlol== Ed(via a common light guide) A7] 71X FEAR tho|HEF
(directed) #<¢l HHo] tjokdl AHejo] FA(different—colored light sources)o] AlgE o= 71x EAE
zsts Aoz 4 Q).

a8y, A7 AA Afole] ATl &5 AIME A UA Rk A7) 7FX] A Wl (the value document
transported past it), A7] % 7jo]=

X471 ol A7) F Jrol=o A Y(exiting) Foll ofE wgkow Zekx|7](diverges) wWlol, ol#3 Ha A
de vy 2 A7 7HA 724 2 ool upE e W ZF:=(illumination intensity accordingly low)elA]
29 gl Aolrt. wEbA, ol ZHE JHA| FA9] BT 5o AHER O R (spatially) AlgtE 9
Ao A= A5 BTt

gige] g

A9 dEd ¢
Seme, B owgel BAe b BAS AZe] 98 A6l o A4 BRES AFSL, oed FAFol
A YT SAZE 87 A G BT P2 AL LT AE AT, LA cpatially)

|

=

g

A

°|
7Fx

»E
il
]

illumination device), ©Ju]% %%l (imaging optic) Z =] (detection device)E E§
FES B8t 7] 29 FAAd o wEE F2 7] A & AAaEeE AT 7HR A4

A7) AAM = 7 BAE A7) Y FAE A, ) 4 o AMAHE 7HA wAY 2HE A% =29
] A

% Al

A= 4 9lt}(can be imaged).

o3
=
=

>

A7) A AT A7) WAL B A, A7) AR AT 4] 29 A o x9E 49, AaHE 4
7) 7HA AN o (enanates) 7 B 7] A8 AL

471 2HAAAE FLs FAEES, 53 H 2ol F(chip-shaped light source)s FASHES 4% +=
4ol FYd XXM AFHE Y A FES Zer. A 3 A Fde] 2] Y] Fd XA
A AsE] st Aol Zhz AE "t (respectively arranged exactly one light source)

A7) FE ZAAL 7] B S el yeks] ddy]al(are arranged side by side), ©l& EHIW, &3]
Shife] Fdo] Z4Zy FAE = Qe Hao] ¥R Xy Md(a multiplicity of individual depresswns)ii

A SHAl, 7] Y-S A Bge Fxolw, A7) Y= M (depressions) o] 3 R Fo] 7
Qo A4 7Fsdt=F(insertable therein) A€t 3 B4 FUE FASES FAHD, 47 349 4l
Foo] 71d 4 dE H7)E Z9 goo 9&f(by electrical contact areas) L/ A Ho] Mo ol&f(by
elevations) 4949 4 Ut}.

| mlola == 2 A7) FY XA AEE e 7] 39 Aleld 4 o] 4 A2 (one-to-one association)
S A7) g8, A7) mlo]a g A= ojgold A A7) wlolm R A= AH (arrangement) E A7 FY FA S
oAl Al 7] Fd EAA] AEL TUsT.

|
Aol shte] Fo] ”’7] ‘aL Al =t A Ao WAl
£ 3 (different wavelength)ol A el W& A~ E= (emission spectrum)S zeE AL 9w},
2 "W, #4729 FPe EF gF oA W& H(emission line)S WEseE AT ulgAsA, A7)
Zz9 A= olE H"HW, ZE WAl (intensity maxima)”’} ©E 1}l

AE, AR OE UE 2FEF
(mutually different emission spectra)e 2Zte &9 Fdy e, EHF9 b2

ot

FA(multiplicity of
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different light sources)g zr=t}.

rr

53], 47) %9 £ oot BE A9Ee] wolt AME oo

= 549 F¥(a multiplicity of
light sources whose emission spectra lie in the visible spectral region), E/ZEx HE ~dHAET o] %9
A 29 E" 99 (the infrared spectral region)o] gAY /= W& AFEZo

ultraviolet spectral region)o] = E4=9] Fdo] U},

_>|i
fo
e
[>
1%
1m
o
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=
@

N ASHA R gL o]lE W, W3F o] =(light-emitting diodes(LED)), 53] WeA] w34 tlo|e= E=
7] 2% tvo]l2=(organic light-emitting diodes(OLED)), % /Xt 53] 4% 7Au|g HW W33 HolA
(vertical-cavity surface-emitting lasers(VCSEL))®} 22 g tho]e =& A-8-¥TH(As light sources there
are preferably used light-eradiating diodes).

A7, 471 AA e 47z
o]l A2z ofgo] W A7
o] FYo] 1t FAH (associ
ALl F2F Alel A7) e wE B A

o}

%A 314 (in so doing), °lelg wlola M= 7472 A gks] shbe] Fde] W& FvhS(only the emission
light) =83k, ZHzhe] #93 AdWE nvlo|azAd=g Ay 3 ZHzke] W& 3 =2 82 =349y

uREE A, A7) 39 EA Ml 4] Y $A S
arranged on the light source receiving means), %
Zo A (in the same one- or two-dimensional grid) A7) mlo|a 2 &= 01 | o] o Xé%%q.

S

53], A7) vlola2d= ool upgAstA 7] mlelam A= ool 53] A4r] R I2H uir e
I HEOl(integral part of the microlens array, in particular of the one-pieced body) 7%
(fastening means)< zt+= b2 3 2% vl (one—pieced body) & FAH T},

av

A7 B A e A7) wtelaRdz ofdeld Y] A it dX|st=(matching) FHEH &
(counter-piece) & ZrETh. 7] wlo]a == ofe]e 114 Fue ol HHW 7] Fd 52 FudA AT
HeE g 9 =% S W= Py -8 (as holes for receiving fastening pins) ACo2 FA LT, E
3], A7) molaR= ofylolo RE wlolarRd=E AR A Y BudoxE APt are arranged
coplanarly with each other).

7<
A

O

HEASHA, 7] mlolaZd= ofgele] BE wpolaRdlzes A FY Al S Ao A Edy AHd™
(arrangement)oll A st 75t 7PHA S HASE5(to guarantee a greatest possible variability) =¥
Aoz FAEY. 53], BE vlo|lazZdzs 59 J U/E= 593 2H A (focal length)9} 2 &

Z (purpose) S ZHe

T, mlojagdlz offe]d] RO molgrdll=E E v A (remaining) wholA R A=A t]n]of o] &35}
(deviating) @l B/%== 24 78 7H 4 vk, webd, o5 "W, 7] 3L F3 = (the optical
properties of the light sources)ell 7] mlo]aZ A=2ES /MEAOE HE3le], 7] vfo]a2 d=EEo] A
2 ey a, F 3 g8 AF=E 4 Atk (There could thus be obtained e.g. an individual adaptation
of the microlenses to the optical properties of the light sources with which they are associated and

rir

for whose light collection they are provided).

7] wpola A= ofgo]e] Al&(Employment ) ©@d =7} Zhzho] Fo] diste] o] &%= =™ Ao H]
1do] & Ayolt}t. o3 A, Z+7}e] wbEE(individual mount)+ A7 @) @zl uA A, z}zto
d d= 9 BA¥(ensured) ZV7he] Fde #HHAR Fest XA (positioning)oll Wisl] AlF=ojof s},

[*]
(LU

PN

A H/E+= Wk (orientation)S WH=A] Lol (subsequent ly)
2 | , Z2be] g disl AEgk st mlolARMA=E Zte v
olAZ M= ofF el Ag A, T H&s LA XY (positioning)> F &3 (sufficient).

-

olelst EAMYE 37 U £A 50l A FeE ¥ (counter-pieces)ol AAHE 7] vholAZ= of
lo1e] 47 w4 Fug B 9T WL S Ak wed, ) AMe AzE 94 o auste 230 ¢
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Ayo] A QB AE] A0 Wolglal(whose arrangement always leaves interstices), HFE=A] 7jEZ o= 1
E = (which must be indiv1dually mounted) @ A=E 2te sl 24 FA o A= &g, 4
Az ojzo)

o
AV = E3E)A| stﬁ}(lnvolves no or only).

oz

7] mlola A= olfo)r} stutE F2F witE FAEY] Wi, 47] mlelaRdzs A *1 oA A

4= 2TH(can pass directly into each other). wlr, wlo]m Zell= ofgold] o3 3 FHAHS #Av|Hs}

A WAHE d& 4 A} (There can hence be obtamed by the microlens array quasi an area—covering

ight collection). Wwlo]AZ A= of oo <3 2 & 437 A &(high light collection efficiency)<
o} $- FHANE S (compact) £ FX7} A" & %DP.

ol )

wb—‘
xﬁ =

o>

17 AAM = 2479 wpola 2 A=E F33s Foll(after it passes through the respective microlens),
| o3l AAEE 7R T4 delA e Fde] BE %% olu]Fst==(for imaging) TAFHE °]nA
v 582 A2 #eso] JHE Y (arranged),
e captured) 7FA TA Aol A Zhzh HE wlol

o -

imaging optic)& zZr&u. 7] wlo
%OJJ A7) WE L 7] A o8 A EE=(to
2 A7) olm A FE 9 ong d 4 Qlrt.

om_!
i
2
IN
S
0%
N

U‘_4

W N mo o
(TN A A

réjz"‘

g, A7) olvlg §8e 47 4 B4 g4 29 F(illunination light)E ol Ak sh} m
jaz] =i

W o] WAl (refractive) H/%E A (diffractive) 338t QAL zh=r},

vZ s A, A7l olnAd FE-S on]d #:E(imaging lens)Z A ETE.  thF-E(to a great extent) 7] 7}
Tde =1

el
d gder A7) =29 A9 A7 b FdEd & wEE 4] Fe olvA
2 S I B K B It B - S ) B R e S i S e I

aeBE, eehdifferent) FU3 37] A BAY W% Bysta, AAHE 47 4 BA A
dojol A7) A FA o Wy 2P, 44D £ Qe Aol BHY Aok,

7] olmA FEL A7) 7bA BAE sl (facing) A7) vlolaz @l = o#o]o] S(side)o] AHET. A7)
o o

"3 e = %393 IFof(after it passes through the respective
microlens), 7471 AlAel 93l A== 7FA] EA oA (onto) 2ol 7] 3o W& FS onAS 93

ZW =A(measuring plane) T 714 #4929 2wy A 712 &
Aol Aoy Fd HZ(ray path)E §3ll 7] olwAd FE o3l ojuxjdrt, 7] 7FA &4l
o al

olm gL AEFE Wi 7] (effected) witol, 7FA A9 xHH 92 HEeA AgHT FHOE A
A=

O] RAL B (A7) Atolel Fsto] Qlol(without an optic therebetween)ol] €3+ 7}x] FAe] A5 ZHo] nla,
g3l Fo] olux] ¥ A kX wH(through which the light is not imaged), .32 (rather) 7}x EAolA A
¥ Fd AR glo] A7) F Tlel=e| st AFH=(brought) @Y 3 7lol= F3H(simple light guide
optic)(elm Fg glo]el vla] FH oz oAz,

ot B 2¥Edow A7) 7k A dASHoR 2] ke, 7] AlAel diEl A&KHo® A
24 R FYE A AAY BE NEF 294A5HE Aol AXIF ATk, ] Ao Fx e AA F
wor FAE 4 AR, olF HH, 41*101] Azl e 7R A HEE fg FA ] dF-ef T oF
Aol FA2% 44 + drt

5 %) AAe ) gA RS Seelnat
(drive). 471 WA E2 Aol Aol FHE o €W, 37] FA Fol G bt RE A7 2o
3

292 == A(switched on) ¥ Zo], &Aooz A7 %L%—% ThA] 7474‘% 11%==(on and off again) 9|3
=

T, dh mis 2] At A, HEo] B I o]Z W, WHo F9o] FUI WE ~dEHo R
Al 2=91AE 4 Ak, 7] TEA B4 E olEd WHoR A7) thFek(different) FU] thkd WE ~
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15,

HEHO R A&HH o FYHT],

A7, 47 FPe 202 29X H #Ho]lZ(phase) &, 7] Ao A= 7] AA FAIF A7) TR &4
oA Y2 +=(emanating) ¥ %
St} (causes). 7] A FA|7F &7] Al(in synchronism), 37

]
W@ 77 BAS ] (senses) wiEol, wheba] 4] 7hA EA6A U

E==(to respectively capture)
f& zHoZ(with) shte] A4

_4

E Yl ol e AR 7 el skl AR,
HRREASH, 371 ANE ANZE BAE Ao, 7] A BANN et (enanating) Fe| 7] 2AETY B

TS AAE7] Yl (to capture) AFHCE AAY INIEF 294 = 559 043t 398 2.
A AxE ~HEH o7 FA(spectrally broad-band)o]™ A7) %™ Fxe] ztzte] #<
o] Wb Fo] A7 A HA e o8] A= F di=(detectable), Z=FEF ZHe(spectral sensitivity)S 2t
5 A R/EE AL A7) AR Aol 98 gAE 4 .
| 32 Aol o3 AAHE SAHE w2 dUzd A7) AAY FEel E F AAY e R FrF FX 4 9
3 FAd=+=, B7F FA(evaluation device)oll o3 F7HeAT. upgAsiAl, 7] AlAeol 935 53], 47] AlA

7} AUt RV AE WS 37 AAE S B 28X o Aby] Ao AXE AR FoF Hr AR
2 23 gge wo 2= ol A guAd #e 72Asy] 9ete], o] g, = A% WY oA Ay #uA
F& AR A8, 7] AME E=E Y] FAG 34 FAE L3 (contain) F At

ol HW, &7 AAel o 1 3 g 8

o A 2 g

@ifferent) 47 328 £UG & Ak ) e 9 PAE desl 498 S dn, B olE Y, 4
=9 Fxo) Fez A b |

%+ 9.

A, B owwe o] weom e ~dEy aTd 9F 4 dt Axse AMZ, AN BAE A2E
A% A Alx RS 8 PEe v,

A7) AAE AN BRFANA AZAT. A7) AN BAFS A7) B5e B TAME, A7) B4 wlolam
AN=2 2= 7] vlolazdl= ofgle], 47 oluld §8 L AV 44 AR WA Holw ddelA AFA 4
jaz] o]

Aol F 7ol FdolA, vt sAl E49 FYe A Z(mutually) HE(different) W& 2HEHS zh=t),
A7 2 FXE P fE 7] vlelaRd= ofyo] B A7) Fd A 2 Usol (subsequent ly) A
2 A o & (relative to each other) FEHW, A7) FY $£2 Foo AHR 2479 *17] F9e gAY
A A Gge] ste] wlolaRA=E ztar, 7] AN F& Alel, Zzbe] Ao AV WE S 47

vpol A== ofgo]o] &3] (exactly) dhrte] wholaAmdl=el olsf = E T

A, DAl gemM, 4] melamdz ojde] W Y] B9 4 FUe A2 1RHTH fastened).
Akt, 47 AR Az Astel, 4] olold gEe 47 29 FAsh gAstel(relative) FH 3, 27}
o vlelmmdag e Fol, dedel Bele) A 9E Fe A B9 TARANA Fama, ] ol
AR RIEEIE EEIS

A7, 471 AA, 471 =
gesa, A7 AA A=

d71 AXe A A, 53] A7) 7HR] EA49 2HE ko], A7) Fde] AAY e IEF 29AHE 29
Al (illumination sequences)7F AJHEt. 7] Aol FR=, 22A FdFo=zH, FAAEH, A7 AMAe &=t
Alel, 7] 2 ZA9 Fddo] A&HHow AU =S 29X Hil, 47 7HX #45 dEHeE fE
(different) ¥& ~HEH SR ZHd & Ut}

A7 AA disl] AsE e A7) Ale] A= 7] A e Az Alel], oln] FAHETE. SEA|NE, A7) Ale] A
o] AL A7) AlAM el & (completion) o, 4=3i% =(carried out) Zo] #|&=E 4 k. A7}, 37 A

_10_



[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

2
o
1
10
-
oX,
o
A
ot
ox
N
X
>
N
N
N
Q,
=2

FYgE Fo vk 4 9l=(changeable) Zlo] Alg=E 5 AT},

Lo

Zdoll FEQist &, o]#fg Al (reconfiguring) 7] AAQ] Azl & Ei= %71 AA

sl oal AE 4 Ark. AT Al o] E HW sl AAY = IL=
7] Fe] Mg7F v (changed) -9, 2rge] =etol®el ik 7] A 44 EE}OWO%
(it may also be necessary to adapt the driving of the detection device to the driving of the

mlo BN

=
, 574

illumination).

AT A, olF HH, tE(different) Fo] FHL A ASHE A, BAE S48 @4 B A
& 7k PAE = Al FA wAE T §3Ert,

A7) AME A7) 7EE B4 AA A9 A A(full-area check)E Y38 FAFHA gow | A7) 71X A Abe]
E 3lt(in one) T PHo|A(in several) 7] 7HA #A9 AAE f& FAET. HEHo EQEA
AAE st A5, EHE AtoldA 77 FHE= A7) AAel o8] AAHA &2 A7 7k #4 FHE]

A7 7HA EAE A Y 2EEHE 7] 99ES A7 7R 249 Y] olF WEks wE, el 3
Pl A A= EWES A THThe regions illuminated for checking the value document form tracks

which extend parallel to each other and along the transport direction of the value document). 7] E
Ao A7) 1R BEAjo A EElFH o] BEXE T (are distributed discretely).

A7t A
SEER

Ztzre] EdS 93te] Hojx 9o MW wEe v 29 A, AV oA 58 2 Y] X
"o A7 29 ADEEES v e sty tE AS wEA RAuebA, 4] 7HA] 24
Ztztol A7) EHNES wel A T¥ S (is checked quasi continuously).

U ol

N
AN

Aedgo =z A7 @A A e, A7) FFHA EA A s A Fo] 73] 9 (photosensitive region)
oA FHEI tol|ANEFHEE 3F=(collected and directed) 74 ¥ E(detection optic)e] AHE 4 Ur}.
A7 A FE8L olE "HH, =4 T 4 3 84 T AL A AdE ).

EE A, 47 AAE AT g7 28 gA, 47 oluld &8 2 37 44 ARt AdHs a9

T
(housing)& 2taL, AdElxom Ao FA 2 A 595 2=t

a8y, A7 AR = 7 AAe] AR obvn. AdER o, Y] AN ERES £F Y] ee-d BH/Ee
A7) AA FEE 2R vk AN, AV AAE BT a4 glo] B/EE A §9 gle] AddE
Ak, v A= (Different sensors)% 71 Al kel ZhaoXl(equipped) 7] Fele] AlElel] whet,

AZSE AAG S8 FH5 (o be met) B7] AHED aTo] mel, Fyel AL WE AAEUY zgow
A BAE AZS) Aste] FASE AL B A} 3] FAE A FRAFAA AzE 5 A, wE
A7) AL BE 2AERS TE 7 F Aolm shjel, Rue| Az WE AAERY 2YOR b EAE A
71 istel TASE A2 B AN A7) BUR AN BREAA AzE Aok

A, & owge 7N BAS AAE A% 47 FAE AN FR FAA golsA Azt e

A2 FAE A AFE(sensor fanmily)? QeeLh, 37 AN AFLE Bl
o) zgow X BAT AN SAstel TYNE Aolw shtel Al By AM, 2 )
1 1

A1 W Ad9E
AL WE 2ANEGTE Jold A T Ao shiel, o] A2 ¥E AMEHY xHow 4 BAE A2

7] SAstel FAHE Aolw shuel A2 B ANE Egah
7] Aol shtel AL B Al

] R/EE 7] L Fd A

2

=i Z
= l ’
S w/me ) BAR oug §Y WES 40 BAE 9 4

il

HRRHSH, 37 Holw shuel AL BR) A R 37 Helw shupel Al2 EI) AAE 37 AT AN Y
FolA Az7} Abseiul, olel@ A BAES A7) HA £A Fw, 7] vhelazix ofge], 4 %
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[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

S=50dl 10-1841301

ol A5, A7l Al B A B V] A2 BY AAe Aol FdE FAEES FAAEE 559 3d =
22y AFEE A7) §Y3 FY A = (the same light source receiving means on which a

city of light source positions are respectively provided), R/t Z}Zo] E49] vmlo]|a2d=2E
Zt= A7) 543 vlo]a R @A = of#o](the same microlens array which respectively has a multiplicity of
£ A7) mlolamdl= ojglo] 9@ AV Fd Al FUS AR FHEo AYHd £ lon,

zbzkol B AL QG| st mlolaRx, 9@ Y] wdg o FE 2 AV sde 1A FA ek

Arg o] A o] w2, F7] Al EFYY A4 E 3] A2 RS AATE ZEFo] X (are equipped) Zd7] 39

o] Mé¥l(selection) H3F FTU3IcH(is also the same). 7] A1 EF] AA 2 A7) A2 Bl AAM= Aol

A 3=, E7] A2 Bl AlM e s "]°ﬂ 471 AL B Al e E2hat vlais of (compared to), dhub HE

= 2o thE(different) FHde] & 2 2 Z(on and off) & 29X H}(switched on and off).
o

271 A2 8§ AAE A7) Al B A Hlaske] 7] 7R A9 AAE fE 7] Fde] v A

Al(different subset)S ©]&3t=F(employ) TAET. ol& HW, A7 A2 g8 AAM= 47 Al Y AA
7V 71 7R A9 ATE A3 ol §HA Fe, s e RO 3] Fom Ay THA A4 E AAgT
T O A de] maw, 47 Al By A " A7 A2 B AA7E 2ozl A7) Fde] e 2 A
2 gFstth(are different). 471 Al Y AA = ol HH, Fdo Al Aoz 215X ™(The first-
type sensors are e.g. equipped with a first selection of light sources), @ 7] #|2 Bl AA= A7)
A1 A} AJolst Fde] A2 deloz zZE5oldt(and the second-type sensors with a second selection of

light sources which differs from the first selection).

S

H
X

53], A7 A2 A8 sy e 2o FPS V] Al AdEe] g = £

»~HAEZ XM (spectral position)o] ThdsH(different) W& AAEHS 717 zte=t)

A7 Al B 2 A2 B AlA 9ol (Besides), A7) AA AETL ES AJV] wds AA EHEA
AzEa, 7R 2 712 249 AARE Y8 FAEE Sy e 229 F7) Bl sy e EE o] AlA
g e

71 A2 'R AlAeF o, A7) AA AETel &k U] 571 BF el AlA e HEd B FUd dgoew

A g AolshAl 7AE o AW, T Y] gk dYer A 4 Sl

(light source receiving means)¥ A¥E H49] F ¥XH, 2 vlo]m2U= o o]
b 230l tiate] (thereon) MG 3¢, B Adel vlo]azi= ofgo]lg zhe & laclAe] Fd 4

L lee = 1b9 Fd FA F, Fd ¥ Ady we]a sz ool JFHE £ FAE T AAMoltt,
%

£ obt b BAe) AAE 919 oE A AxE 5 e AN ZAEeld,

= 3a 4 % 3c AL B A 2 A2 B A7 B FAF Ade] the AR (subsets) 02 o]
=, AL A 1 WE A A F o,

E a2 % 4b ALY AN L A2 B AV B9 thE ddow 23elx, A2 Addd] hE AF
Folt,

Wy A7 Hek A g

R 12 4o 39 FAMAD] ATH®, 72 B P9 TAMAD o] FHUHE FAUFES T4



[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

SSS0ol 10-1841301

= #9 A $2ek(light source receiving means)(10)& =A| 3t}

Y 2l FH10)S ol HY, 32 HEw AT, P 77 Jd Fde] A9 =gol(driving) &
383ls, FHA(15)9 2 %Bﬁ,} A714 ¢}olojd FZ*(electrical wiring structure) (M =ADNE zZi=
ol gt oAl A, FY EAHA(1D)S shte] FA(15)e] 24zt 1449 F UEF, 7] Fd T2 FelA E]i
/4 (depressions)ol <38 FAJE.

AT, = lav Fd FA $210)d &3, 559 mlo]a2d=(21)& ZE vlo]a=2d= o o](200& =
Algth, 3] F2 E(10) 2 A7) vpola 2 A= ool AE A E ™M (mutually coordinated), ZHzbe] &
Y EAA(D S 29 #AHE Hgs] she] mfelazA=(21)E ZEY

olglst HAS fste], AV D EXAHo] V] B A FH10) o] mdEo] 7] wdll, wlolaz =
@CDE BY3 2299 AAE(two-dimensional grid) A7) wpola =z = ojgo] Yo vjdH ).

shte] 345 vl (one-pieced body)E FAEW, o] "W, 2 wvlt(glass
Z2}~¥ nlt(transparent plastic body)ol ¢ls] JAdHT. Z1Ze] wlojmaz =9
T=mm HY ot

e ¢ lF

N
oM,

lo
o
Ll
I,
ra
=
=
oL
o

3 EAAADS shte] Fd(15) o=
VCSELs = AF-&-# T,

FA(15)
remaining) 3 (15)
o2 W, AEY dHoA F& Fr Y (low-luminosity light sources) O & FE3I %9 FrZE A7
3 o]8= = slth(employed).

ato] A2 A= o#o](20)& A3y {8, mlelarA= o e](20)9] witE FY T4l FH(10)oA dA B}
= 7y (12)d AYdEE, 1A A(fastening pins)(22)S zZk&th, 18 #(22)Y A¢ o, mlo|azma=
dol(20) 2 FY FA FE(10)2 olE HHW, #F-I® AA(form-fitting connection)ol] ©J3] &= &
(bonding)ell o8] M= A%},

o] g2 WE 2~ EH(emission spectra)s Zr=th, ol HW, Z+Zhe] F(15)2 Holde)
|

He) thbe BE AEERS 2tk E, 99e $U(identical) FA(15) EF

]

T 1B Fastd, F9 $A D wMEd F9(15) 2 B9 A FH(IDd 2A-Y nlo]g g A= o
o](20)= ZW A (50)S A, ZHzbe] U (150 s WEE G Zhz7he] F(15) <ol wigE wmlo]
Azd=2D)e g8 FHEY

FEH10)2 Y XAl FY 2 F10)9] FH(12)9] XXM #st shed 2 2
17 F(22)0] wle|ZRA= ofe](20)2] uir]e] $Hg REOR FEHHY| Wi

#E olE9] XAML WS HESA AHojHr).

ojelgt WA, FA(12)¥7 AHH w °](20)9 #HA TAME 13 HA22)Y l o] 3 A

upo] R = o] o](20)e] Aol o3 AFoR Q;%E}. weba], AlA(100) 9] AlZ Ao, =W A x

A (adjustment)©] HQ3FA] &},

—_—
©
[
fu
=
N
Tn %

| 249 AIE A 47 AAAE Fud AA dAz, olstellA AWETt, i 3R] AANe 3 F4l
A (transmission sensor)® FAHETE. ey, olgt EAHE 93, A A (detection device)7} A7
v AA ) Holl(opposite) WIEE L, 7] 7HA A4S F3 AFEEe= £ F(illumination light)e] 7
)

% 225 FFsd, 29 AA (2002 71A 249 AAE FEl A= AA(100)o] AXEd. 2 FX](20)
oA #HE% B2 olujd #:WZ(imaging lens)(25)o] & 712 A (1)oA o|u]A]H}(imaged). ©]ZEA sto
24, 712 A1) 493 3 7F=(homogeneous light intensity)® &4 99 oM (over a certain

A smA (D)l A 27 AA (5000 o3 WEEE FS tho]dES ] (direct) HBNA, ohdd FE FA 249
S HW, W= AJxEQl ojulA wM=(25), A Fst A 849 ZHd W= (Fresnel lens), & o] F
£ 2& ol FE(imaging optic)o] o]&d 4 Qvh. =W Fo F4 84w 7HA A FE 54

of wet, 7hA A (Dl os A< (remit)d Tt

7}x B (Dol g3 AZ@(remitted) FS 734 (photosensitive) P (31)E zt= 7+A &AX|(detection

_13_



[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

S5S0ol 10-1841301

device)(30)E AFg3te] #AX AT, A FX(30)= ©l& HW EEUTo] 2 =(photodiode) T XEEWAAEH
(phototransistor)® FA ¥},

dgrow, A7 7k w4 D o8 ded FS A7 2434 d9@DeR Fysta 3 toldEs: A
SE(35)0] 7] ZA FA(30) <ol AH=E 4 Ath(Optionally, there can be arranged in front of the
detection device 30 a detection optic 35 by which the light remitted by the value document 1 is
collected and directed onto the photosensitive region 31).

EASE oA A, 7] 2 3 A O R (perpendicularly) 7FA EA1(1)ell(onto) WA =w, A FX](3
0)& ZAF Zt=(oblique angle)ollA HA&E FS HATTh. T3, 22 HAF oA J¢S o8 F
A7) BA AR 42 o r AdE 3 B A 4R Addd e A =

s

AA(100)+= FH3 9=9-(101)7F i<y ofAwol (whose underside there is arranged a transparent
window) 84 (housing)(90)< zt=t}. %W AX(50)dA HE=dH Fe AL W3k TS vt MA(100)E Ay
A EHkEY ) A3 E s 7R B R 9E(10D ] o8] oln X"},

ol gt dAdA, =W FX(50), 53] FHU(15) E FA AA(30)= 394 90) el dHE Ao FA(60)9
olg] =gtolBHEATH(driven). Aol FX(60)= o1& €A, F&3 st Fd (15)01 Zv7y BE AZH(any tim
e)ol 2(on)o2 AYAFHEZ(switched), ALH O R JaLOT_( 5)S T AAY xS A9xgtt. A7) 3
9] (on)o.2 2=9X¥ #Ho]=(switched-on phase) &<k, #AX A (30)= 7FA &4 (Dol o3 Hed F 7
Lol st A4 st SA4E @S A

A =AD& vhgek Fh(15)9] oSt
(in synchronism) F(15)°] 2|3k iuéii =

Aed A7) 3 AEe FY5) 0] v 27 $H(predetermine) ZH7He] ~HER o

Aol FA(60)+= FHA(15)S =ehe]Hatal(drives), FH(15)0] &(on) B X (off)&E 29X H= =9 Ald2~
7 71402 RERHET. olE HW, Ao X (60)= &2 FA(50)2] 7ol FU(15)0] Z47te] 2 AldE~
&9H(during each illumination sequence) “g23] dHH(exactly once) & % 2~ Z(on and off) =9 HE
5 22 g 5 Qv

= FA(15)E o2 "W, tE Ao 93 (by multiple measurement) W& ZE A (low-intensity
light source)(15)¢] & ZEZE HA3EL7|(compensate) Hdle], =W A|@x F FHo E}Q O F(several
times per illumination sequence) =g}o]H =

x4 Adxe 29

(driving)& %3 5 otk =9 Adx o, 0% Hu, S49 %M
% ~¥WEHOR X

ol ol A ThAl A HE, theel &9 AAsTL ARt

2 AlA29 71ZH(duration) 7HA] A1) AE S22 AW, 2 A|d2 tYst SAHE @2 7}
2 A (DA Holm Fdsk 5] Ao Alofdtc}(stem).

weba, 7FA A7) 5ds 28 AlE29 ASEH v =7k (from the beginning to the end) AW3I=
(covers) AR (path)= 74 4499 do] B} AR #Hr}, =z AlFx Zot 853 A7) 249 e 2479

=
A 949 v A(remission)d] AFEH =(spectral dependence)E ¥4 F AUtH(yield).

SES
= 2bE Fxehd, AA(100) = vee 245 FY FA £ (10), mlela A= ofgo](20), ol &
=i = % =z

g
(25) ¥ A ZAGBO)E TS A ZRFT0)NA Az, Aado=z | AA FREH(70)> Ao A
(60) Z/XE+= 3F9-3(90) 2/E=E A FE(detection optic)(35)S X3gHsit},

25 §lo] AdE 4 Adth(realized). AA FAZF(70)o]4 ztzoizl
Y (selection)ol wel thE AAEo] AFHT}.

Az AAe od FFFojof st &7 Al wel, o5 HW, Al Y AA(1004) E A2 B9 AlA
(100B) 7} Fdg AlA ZAF(70)ol A A= 2 5 U},

A1 AAlee] oAl M, &= 3as Farshd, Al BFY Al (100A) R A2 B A (100B) = F<A(15)9] 5L
e Sz zholdtk(equipped).  AlA ZEF(70)3} A FA(15)9] A8 S= dAZ =AIE A & vl Al
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[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

SS90 10-1841301

-4
oXx
i
r__}.«_“

A (100A) 2 AA(100B)] Ax Aol zr3Eo] = th(equipped).

=
olgigt FU(15)9 & ¥E WAvk(maxima) o] AFEY FAH2 = 3aolM A1 WA A4E AAEG. F

(15)8] W= AFEzkL o2 HWH, AYM(ultraviolet)dlX 71A FAM(visible)S E3to] =2 ¢ M (near
infrared) 2=9EF 971=] gAsir},

ey, Ae SEHEE, Al BFY AIA(100A) 2 A2 BFY AIA(100B)+= FU(15)9] thgFgk A B Al (subsets)S
o] g3}, o]F HW, & 3pEF Faushd, Al BFY AMA(100A)= A1 WA A3, A5, A7 Z A9 WA A4 ¥

>

[ o 2 X

L 3cE Fast¥, A2 By AA(100B)= A4 WA A10 340 Fhow 7R AEA BE o] &gt Al
(100A0) 2] Alo] FX(60)= &= A|F2= < AL WA A3, A5, A7 2 A9 A A14 39] Flo] A%
o7 & %W ox7 A Y EZ(switched on and off) TARET. WEHo=z, A2 € AlA(100B)2] Ao
Z(60)= A2 BFY AA(100B)S] 27 AlA2 5, A4 WA A10 39 Fdo] AHAHor & g oxF

A =T FdH.
o] Ao, A7 A2 8y A= Al A (1004)] B3] (compared) B4 thE(different) A=

DA
zb=th, A (100B) 9] AZE 9ske], AlA(1004)¢] Azl bl sl (compared), A ZREF(70)S FU(15) 9]

A2 ]
% 7
2 Adeo g zk3=o] X tH(equipped) .

2
i
=

ol HW, & 4a ¥ = 4bE F3hH, Al B A (100A) 5 FL(154)29] Al AE S, 2 zh=olxa, A2 EF
4 A (100B)E FYU(15B)e] A2 A&l Sz zkFo]Z T},

Al A8 S JFEo] Al WA A0z AAIEE o2 F0(154)9 o83t Az FAHAT. A2 A8 S
ggEe] A0 WA A200.2 AAFEE € A thE FY9 oye dAZ FAEY. 74, FU(15B)

=
= FA50) ) FEAoR FAdT 5 Sl

0o &

1
g

k1
N
&
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A A2 A3 A4ASA6ATA8AI AI0

v

wavelength

SB
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