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TI TLE OF THE | NVENTI ON Qbservati on Apparatus And Method O Control |l hg

Li ght Em ssion Thereof 5 BACKGROUND OF THE | NVENTI ON FI ELD OF TFEﬂ@&NESF%ﬁN
10 The present invention relates to an observati on apparatus, andiifn
particular to an observati on apparatus for observing patterns such as
circuits an ' surface or near the surface of
seniconductjFﬁagﬁgﬁkeiiﬂéﬁﬁggigyigkﬂgubstrates such as gl ass, ceram c and

the |like. 15 DESCRI PTION OF THE PRIOR ART Up to now, during the

manuf act uri ng process of semiconductor integrated circuits, observation of

patterns such~as er cha@w .ovide t.he surface
of sem conducpgﬂs é‘?% Imféf Oaé?éﬁoéiqui} ﬁ’fﬂ%(ﬁ@ls%ﬂer")
liquid crys strates, glass, ceramc or resin have been carried out
with an im {Fé?ector such as a canera or the like. For exanpl e, during
the manyfacturing process, the identification code provided on a wafer is
read, and then a predeterm ned process is carried out in accordance with
such |dent| b rvation devices, the amount
of Iight egéﬁ%‘gkﬁm&"mu m@g , a canera) is adjusted by
changing the em ssion intensity of the |ight source, and this is carried
out by changing the current val ue or

FIELD OF THE INVENTION

10 The present invention relates to an observation apparatus, and in
particular to an observation apparatus for observing patterns such as circuits
and characters formed in the surface or near the surface of semiconductor

wafers and insulation substrates such as glass, ceramic and the like.

15 DESCRIPTION OF THE PRIOR ART

Up to now, during the manufacturing process of semiconductor
integrated circuits, observation of patterns such as numbers, characters and
circuits provided on the surface of semiconductor wafers (hereinafter

20 referred to simply as “wafer”), liquid crystal substrates, glass, ceramic or
resin have been carried out with an image detector such as a camera or the
like. For example, during the manufacturing process, the identification
code provided on a wafer is read, and then a predetermined process is carried

out in accordance with such identification code.

In prior art observation devices, the amount of light received by an
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vol tage value of the driving current of the light-emtting bodies. 5

Namely, in such prior art observation devices, a variable current driving
circuit or a variable voltage driving circuit rnust be used for the driving
circuit that drives the light-emtting portion. Consequently, the driving
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bodies. In order to achieve the object stated above, the observation
apparatus of present invention is equipped with a light-emtting portion
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10 capable of separate light emission is increased.

=

SUMMARY OF THE INVENTION

With a view toward overcoming the problems described above, it is an
15 object of the present invention to provide an observation apparatus equipped

with a simplified driving circuit for driving light-emitting bodies.

In order to achieve the object stated above, the observation apparatus
of present invention is equipped with a light-emitting portion for shining
20 light onto an observation object, image detection means for receiving light
reflected from or passing through the observation object, light emission
period establishing means for establishing a light emission period for the
light-emitting portion, and light emission control means which activates the
light-emitting portion to emit light synchronous with a vertical synchronizing
25  signal of the image detection means, and which terminates the emission of

light from the light-emitting portion after the established light emission
2



5 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a block diagram show ng an

enbodi nent

of the present invention. 10 Fig. 2 is a drawing show ng the

mai n portion of the optical systemof the apparatus shown in Fig. 1. Fig. 3

is a block

di agram showi ng a structure of a driver for the light- 15

emtting bodies. il Ls a bl ock diagram showi ng anot her structure of a
driver for gﬁgﬁ¥%€%$§%¢§%§1ng bodi es. 20 Fig. 5is atimng chart for
describing the illum nation operation of the observation apparatus.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS 25 Fig. 1is a

structural
appar at us
Fig. 2is
system As
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observe an observation object 3a such as characters or patterns forned in a
waf er 3." Each of the structural elenents of the observation apparatus 1 are
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housed in

10

15

20

Fig. 1 is a block diagram showing an embodiment of the present

invention.

Fig. 2 is a drawing showing the main portion of the optical system of

the apparatus shown in Fig. 1. -

Fig. 3 is a block diagram showing a structure of a driver for the light-

emitting bodies. -

Fig. 4 is a block diagram showing another structure of a driver for the

light-emitting bodies.

Fig. 5 is a timing chart for describing the illumination operation of the

observation apparatus.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a structural diagram showing the overall structure of an

observation apparatus according to an embodiment of the present invention,
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the bottom In this arrangenent, the converging lens 11 functions both as a
lo lens for converging light emtted froma light-emtting portion 13 and
das an objective |lens arranged between the observation object 3a and a

i ght- receiving portion 7a when form ng an i mage of the observation object

3a onto the_light-5eceivin rtien 7a. The Light-em tLin rtign 13 is
arranged at argqll] g'l}g‘r gﬂ? af%ﬁﬁe%g"% v ?i)‘gssilﬂ%wgo‘:hetglﬂé% Bﬂ‘gé?ﬂ ﬁf@ﬂm@%ﬂ and
light 15 frorpthe light-emtting portion 13 is reflected downward by the
hal f i rrorS¥EHY converged by the converging lens 11 to shine onto the

observation object 3a. Further, the converging lens 11 has an optical axis
11b whi ch passes through the half mrror 9, and an optical axis 1la due to

i apht aom 15 anaasawib iBbss A ings ah B R ABRAEREA I bedlra e
Cone 15 SroBREE aeBnRehibs’ hiRERBe HEndR EoffuEic of ek FBABRREE
L her = rbed 551 B SR HERoR R RS o Fikebviioh Bprhifid bre
P o o PR R g8 sa B eitiort & rdes cebdidt et ihatd  1o°
Che T obe Smimbr hnd dsuetgiglins T anddriahghl GRAT e ok e s Lo 2
et ect Vel Vol o bl Nrdigeihent the SVt ing Yook 4 Rlnctibhs o' hs o

10 lens for converging light emitted from a light-emitting portion 13 and as an

objective lens arranged between the observation object 3a and a light-
receiving portion 7a when forming an image of the observation object 3a
onto the light-receiving portion 7a. The light-emitting portion 13 is
arranged at the front focal point position of the converging lens 11, and light

15 from the light-emitting portion 13 is reflected downward by the half mirror 9
and converged by the converging lens 11 to shine onto the observation object
3a. Further, the converging lens 11 has an optical axis 11b which passes
through the half mirror 9, and an optical axis 11a due to reflection by the half
mirror 9.

20

The camera 7 is equipped with a diaphragm 15 and an image-forming

lens 17, and reflected light from the observation object 3a passes through the
half mirror 9, the image-forming lens 17, and the diaphragm 15 in this order,
and forms an image on the light-receiving portion 7a (such as a CCD

25 element) of the camera 7. Further, another diaphragm (the diaphragm 16

shown in Fig. 2) may be provided between the image-forming lens 17 and

4



Further, a light-emtting body 19 is provided in a | ower portion of the
observation apparatus 1 so as to shine |ight onto the observation object 3a
at a large incidence angle, and a diffuser 25 is arranged in front of the
light- 10 emtting body 19. The light-emtting portion 13 and the

Iight-ern'tt re controlled by the Iight em ssion controller 35.
The |ight glséliggﬁlgg%?ol ler 35 is constructed froma driver 36 and a

group control portion 40, in which 15 the driver 36 controls the OV OFF
states of each of the light-emtting bodies and the period of |ight
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The light-emitting portion 13 and the light-emitting body 19 are
controlled by the light emission controller 35. The light emission controller
35 is constructed from a driver 36 and a group control portion 40, in which
15 the driver 36 controls the ON/OFF states of each of the light-emitting bodies
and the period of light emission thereof. The group control portion 40
separates the light-emitting bodies 13a of the light-emitting portion 13 and
the light-emitting body 19 into groups and specifies which group of light-
emitting bodies to use for light emission in accordance with the observation
20 object 3a. The light emission controller 35 is controlled by a control device
(e.g., a computer) 37 equipped with a system such as an OCR system or a
pattern inspection system. Further, image signals 38 from the camera 7 are
outputted to a monitor 39 (which functions as a display means) and the
control device 37, with an image recognition process being carried out in the

25 control device 37.



enm ssion control portions 43a, 43b, 43c, ..., 43n; and a V[err] processing
portion 46 which delays the vertical synchronization signal VD of the
camera 7 by a prescribed tine period T. In this connect ion, the vertical
synchroni zation signal VD is generally used as a base signal for canera

ti , d i,n this 10 .wa he ,verti,cal synchronizatjon signal, VI
o e i A S P T i i e
equi pped w T 0 Creaer 4 TR 9T 576 ely, driving dight-emitting 8 Sh&wi-ng Ta
i sl pevel ity initeetr

' ' ' t me a
EIO(r)E:Ikogi lJnal i.S efzﬁe}'pvea.. The VD pro ss‘ie]‘ri’g orti(r; 46 islgggui.gﬁeﬁ with a
T i ookl e pala er s o o

o \D o grinsratidgpomian sefids g rlack siegal o gack RtibBedights tne T
Lgfu\e/Df rél)%rzzfqglg %}]:é(qﬁ[jl i;ggd rr4iées out4 a;suatrri\/ctiron r.ocS:esseton
such T val Ug, Sfﬁéﬁi SH"éﬁ 0 afh erI §?t'e]f fﬁﬁép ea?ruxit”;sqon ilgluga?zl:méhg

" [ t : e,val ue of t.he
betones 0. A% ifigh eThus e SeHicHl syficoiontzatiga sighal VacoE e Ghmers 7% set

ti in accprdance with signgl, fromthe group control portjon 40. 6
'Flj'ﬁre 'oﬁnsng rﬁﬁesetlgpaélmpé&rmd)ﬁ‘ 't hﬂ" &oaaﬁgapngthﬁézﬁrtugalw ' rggmzpt:g:ed to
h of the.li I Ssi on.cont r,ol rtions a, 43b, 43c,...., n,.From

the group signdby oS denisRaly Usedras 4 pase 54&{433 16t camesa OReTatiahe angl in this

ioned initial val.ue, light-emtting b el ecting signals and |ight
ment 10 way tﬁe ver%lcael syncqlronlzatlon s&na?vn ?Orms a re?erence signal

(described below) for possible light reception timing or image output signals.

Each of the light control portions 43 is equipped with a preset portion
P which stores an initial value showing a single light emission period as a
15 clock signal quantity, and a counting portion N which inputs the initial value

and subtracts by 1 each time a clock signal is received.

The V, processing portion 46 is equipped with a preset portion Q

which stores a prescribed time period T over which each of the light-emitting

20  bodies will be activated to emit light from the time the V signal is generated

b

a subtraction counter C which receives the T value from the preset portion Q
and carries out a subtraction process on such T value, and a flag resistor F
(hereafter referred to simply as “flag F”’) which enters an ON state when the
value of the subtraction counter C becomes 0. Further, the prescribed time

25 period T is set in the preset portion Q in accordance with a signal from the

group control portion 40.



em ssion termnation signals are outputted to each of the |ight em ssion

control portions 43a, 43b, 43c, ... , 43n. Further, the light-emtting
bodies a, b, ¢, ..., nformthe light-emtting bodies 13a and 19 of Fig. 1.
10 As will be described bel ow; because the clock signal is used as a

timng unit to carry out timng of the light em ssion tinme period of the
light- emtting bodies wwthin the VD signal period, tine control becones
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Further, it is also possible to sprit the HD signal to forma clock si gnal
havi ng an even 7 shorter period. Next, a description of the operation of

th b ti us,1 w. Il be given with referengce Fig. 5.
© ObSp varton g%p\%ilﬂ)e described bglo%v,\i)ecause the c]iock sfgna& s uséd as'a

timing unit to carry out timing of the light emission time period of the light-

emitting bodies within the V; signal period, time control becomes more
precise as the period of the clock signal is made shorter than the period of the
V,, signal. Further, in the case where the clock signal generating portion 45

15  can utilize a horizontal synchronizing signal H, such H signal is inputted
and distributed as a clock signal to each of the light emission control portions
43, and this creates a simplified circuit structure. In the case where the
camera 7 is a NTSC standard camera, the H;, signal is generated
approximately 280 times in one period of the V, signal, and this makes it

20 possible for the observation apparatus of the present invention to carry out
control of the light emission intensity at a precision of approximately 1/280.
In the case where the camera 7 is a PAL standard or HDTYV standard one, a
higher multistage precision control can be carried out. In the case where a
H,, signal can not be utilized, a signal is self-induced and distributed as a

25 clock signal to each of the light emission control portions 43. Further, it is
also possible to split the H signal to form a clock signal having an even
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5 Nanely, when the observation apparatus 1 is to be used as a reading
apparatus for reading letters or characters forned in a wafer, the first
step involves placing the observation apparatus 1 of the present invention
at an appropriate position in the sem conductor manufacturing process.

Then, a 10 l.s.:manual |y or automatically conveyed to a | ocation where
t he observagﬁéﬁQBng§?'3a I's positioned directly below the converging | ens
11. Next, the canera 7 generates a VD signal which is then sent to the VD
processing portion 46, and a prescribed tine period T is sent fromthe
preset 15 porti t he gcounter C. Then er .a clogck signal, h heen
i nputted into thg'egg %?‘8&%@8?‘9& QﬁtthiQRF'rﬁg r %Wﬁﬂogiadﬁ&ra ng
portion 45,,the val ue of .the ¢ ug;er Cis subtracted by 1 each tinme a clock
signal is r%%é?%%ﬂﬂ”@héﬁ&?ﬁ309§? 48P the counter C reaches 0, the flag F
Is turned ON. Nanely, the flag F is turned on after the prescribed tine
peri od P starting 20 fromthe input of the VD signal has el apsed. Further,

at the sane timegthe VD signgl i ener ated, the group,control portion 40
Sutputs anini 11 NanEln el fhe.oBsdaRoR pastis-L of 1Q bempsd de. Tea

em ssion control pogtions.43. This initial value gan be freely set for each
of 55t he SHRAtanEyfor feaging ledersiyr charafters Totmed ina waten, th it sisp
Next, the |J %3 em'lssi.on ogbrol prtions 43 send the initial value to
thei b respalvolucyplacing the obsprvation apRaratiis ], of thepresent invantion Akge F,
If the flags F are.in an.ON,state, they. are reset _to gn OFF state, and each
of the |igrPRIROPIIAePOSHION aa it ﬁsnaw%@wt@rmarau@mngrpm@em i Thes, Bhe

light-emttin b.odies;tlﬁem't ) .
10 warer 1s manually or automatically conveyed to a location where the

observation object 3a is positioned directly below the converging lens 11.

Next, the camera 7 generates a V|, signal which is then sent to the \A
processing portio.n 46, and a prescribed time period T is sent from the preset
15 portion Q to the counter C. Then, after a clock signal has been inputted into
the V,, processing portion 46 from the clock signal generating portion 45, the
value of the counter C is subtracted by 1 each time a clock signal is received.
When the value of the counter C reaches 0, the flag F is turned ON.

Namely, the flag F is turned on after the prescribed time period T starting

20 from the input of the V signal has elapsed.

Further, at the same time the V, signal is generated, the group control
portion 40 outputs an initial value to the preset portions P of each of the light
emission control portions 43.  This initial value can be freely set for each of

25 the light-emitting bodies by carrying out an outside operation. Next, the

light emission control portions 43 send the initial value to their respective

8



light. 5 Next, when a clock signal is inputted, the value of the counter

portion N of each of the |ight em ssion control portions 43 is subtracted
by 1, and this process is continued each tinme a clock signal is inputted

until all the counter portions Nreach 0. During this time, the

light-emtting bodies 10, hayi,ng a gounter portionN.=~.0 will be in a

K Sm _eni ttmg;mtemp&rﬁpa? Nend e fe m&#‘t‘?’Frﬂa&%ﬁr é@th‘?aﬁn?gﬁlzbaaf@d&rﬁ%r
ortion N e Owll bein a non-li -emttin F. state., Wep.all the
ount o porOMNftate thedcaegesst 10 an OFF grate: andedeh otibi ehtFiting bads,
OFF state. 15 . . Nanmely, the |ight em ssion,.period of the.light-emtting
bodi o5 1 & ARVINGEUTIRy 44t driyen §0 acivalk HeliBbkeduine Hdics & e | he
cl ock signgﬁgﬂeneration period, and |longer |ight em ssion periods result in
a greater bt of | i ght being received by the canmera 7. This |ight

em ssion period can be set for each light-emtting body. For exanple, as
shown i® Fig. 5(E), 20 the light-emtting bodies a, n, ¢ and b having

increasingly longer |ight enissiqn peri.ods,i at ordeg,, and therefore the
canera 7 i 11 ¢ odeRbon B ek BRI BPUslsw e vafts of e BRuplg portion
respective qQrder. As_described above, after generagin he VD, si gnal, . the

| i ght - emi t tINiRf each gf)gh% ght ENNEHION; @@rﬂbnon%w zéﬁsguﬁtrgc Xt%ataéld or a
prescribed time periaod T, and the _reason for, this_can be understgod with
reference tiBi§ REOGSSSHSICONdinuedeachntime m&ocls{sxgylakm:@wt@:gné @& gs

capabl e of receiving_ light during the perjods Xerrl, Xergl, Xerr], ...,
but is i ncagter portieneN reach OghiDutingfhis Hme, the 51ght-em1t'txng>i>od1es

10 having a counter portion N > 0 will be in a light-emitting ON state, and the

light-emitting bodies having a counter portion N s 0 will be in a non-light-
emitting OFF state. 'When all the counter portions N reach 0, all the light-

emitting bodies will be in an OFF state.

15 Namely, the light emission period of the light-emitting bodies is
calculated by multiplying the initial value by one cycle of the clock signal
generation period, and longer light emission periods result in a greater
amount of light being received by the camera 7. This light emission period
can be set for each light-emitting body. For example, as shown in Fig. 5(E),

20 the light-emitting bodies a, n, ¢ and b having increasingly longer light
emission periods in that order, and therefore the camera 7 will receive

increasingly larger amounts of light in that respective order.

As described above, after generating the V, signal, the light-emitting
25  bodies are kept in a non-light-emitting OFF state for a prescribed time period

T, and the reason for this can be understood with reference to the example

9



periods Y[err], Y[err], ..., and for this reason the prescribed tinme period
T is established to have the light-emtting bodies emt Iight after the
periods Y[err], 5 Y[err], ... (in which no light reception is possi bl e)
are over. Now, because the periods Y[err], Y[err], ... are synchronized

e vl o Y RO ) e Bl 5 el Bl
IERCE T R TR Pl W
o el i g gy =op be LAREREL o MREREST AT 2 2
R G R A A
poFon e Sttt K 4 ARSI\ Al
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CET oy g v bplapoych sk e bty
DY

I ncapabl e oHena ing light. 10 After all the counter portions N becone
equal tl% 0, reference is nade _

Further, in the case where the periods Y in which the camera 7 is
incapable of receiving light can be ignored (i.e., assumed close enough to 0),
and where the time period from the generation of the vertical synchronizing
signal V,, to the time where light reception is not possible is short enough to
15 be ignored, it is possible to eliminate the V, processing portion 46, as shown

in Fig. 4, and the light-emitting bodies 13a and 19 can be constructed to emit

light at the time the V, signal is generated.

Now, if the light emission period of each of the light-emitting bodies is
20 not the same or shorter than one period of the vertical synchronizing signal
V), the vertical synchronizing signal V, will be overlooked. Further, if the
light emission period is set at a value obtained by subtracting the period in

which the camera is incapable of receiving light from the period of Vo, it

becomes possible to avoid the emission of wasted light during the period in

25 which the camera is incapable of receiving light.
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as to whether a light em ssion term nation signal has been inputted. If a
light em ssion termnation signal has not been inputted, the process
returns to the beginning of the operations, and the light enission
operations are 5 repeated. Then, when the inmage recognition of the

[ bj 3a i |l eted, .f I ljgh 1 SSi on. '
Corm mation o gﬁéﬁftqrzau,aa%&p”ﬁeﬁefmq%%ﬁ@%& equal Eq{)tg?e r%r'l%bsf gy
' .3 NOW,,. t re.li -e I.Nn 0 [.0
Cooht e 100 R wit %éﬁléﬂﬂ%ﬁaﬁglfm?ﬁérﬁ@:g”%ngstgﬂsﬂhyf l'é‘e@wtageﬁpﬂtyhaf &
[ .0D]j . . t S a e canera
o ok v 1 woligtt ERtission NG OR SiGHAl A Do LPITiNRUE the GRPRS IR ta ne

' : . . et . . . d h
Cong. such olle beingHie, o the Hersiigus, 71t he liEht SeisHPR RS TRHORS ARG val o
tputted f h up 1 cantrol portion 40. t he case where the.
?gag:J ngeSr es{g%rcnaigcﬁi ﬁﬂﬁﬁo?’vﬁ!ﬁ" ﬁ}%ﬁ?ﬂgg recRgnItion; %f alﬁsgbﬁﬁré’aﬁgﬂ qbjestdas

the light em ssion.termnation sj.gpal t,o continye light emi.ssion with the

[ ght - om t t5QIBPLIEAELE0r GFample. & lighE smissiondesmiBatat signa ds asputieddion:
read by repeating iJluningtjon ynder the sa | i ght em ssion conditions or
under condi‘?‘ﬁcﬁ?&ll W%Yl@ﬁaa’#lglat @meonﬂgfportlm&ﬂes or the light
em ssion period is changed. After reading is conpleted, the Iight em ssion
term nation signal is outputted fromthe group control portion 40 to I .
termnate illumpnation operations. Then, when all operations are conpleted,
the next wafer 3NPW,ogheByhe one:oer mctliglu-mtmgeba@ys\immﬁhedngms are
begun again. 25 As described abave, instead of changing the Iight em ssion
i nt ensiiy Simitting bodies 13a and 19 is selectively activated, the observation object 3a

becomes illuminated and this allows the camera 7 to pick up images which
are then deciphered into letters and characters by the control device 37.
Which light-emitting bodies will be activated and how long such activation
will take place is determined by the initial value outputted from the group

15 control portion 40. In the case where the reading result is in error or
insufficient, it is possible not to output the light emission termination signal
to continue light emission with the light-emitting bodies, and in this case, the
observation object 3a can be read by repeating illumination under the same
light emission conditions or under conditions in which the light-emitting

20  bodies or the light emission period is changed. ~After reading is completed,
the light emission termination signal is outputted from the group control
portion 40 to terminate illumination operations. Then, when all operations
are completed, the next wafer 3 is conveyed into position and the above

operations are begun again.

As described above, instead of changing the light emission intensity of

11



each light-emtting body to control the amount of |ight received by the
canera, in the observation apparatus according to the present invention,
such control is carried out by changing the |ight em ssion period of the
light- emtting bodies. As a result, there is no need for the variable

curTent > S 8nE G She Sl ot P AR of GRS JHb e
ol 6 %‘?xi%?rbgﬁ 358 s A4 ABaaRlnS BsEatEbk 68 preSenCifPh on, ek °
o ving ol 1GQtral pfs?%%ﬂlé‘@”iﬁﬁapé‘?@wcﬁsﬁﬁ S et O B MR o7
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om os1 on ot BECRSU Fkig sk i B ing! iR That H ADlpafitul B kot o 00
i & way, GASRREREHE Br SERbnARERAL Ror & ”qu‘iﬁssfra“rﬁsaiﬁd Jrdtkedolged™ "
Furcher | ft ?cﬁﬁ?éﬁéﬁ%%aénéisﬁgpgfq@ra& oF i GARISHRFe ¢ RESSR0l IOVORHRRI

ar 1 anged mREEeR i ag@ésiﬁfq“'  Bonstrug comipar ARy IE RUCHIS: o IR FicHhdth os a
ot T oL cPavgs pRRereabieti IS doed Aot a large pudaben of fighbernting badies ther *

mrror and €. separate ive and conve | epses. wever, the use
of the hal fcijri'gmg Eircuits o?lﬂx servatlon apparatgs according to tﬂg present

t‘

invention can be made even more compact than those of prior art devices.

Further, instead of carrying out a continuous light emission as is done
15  in the prior art, the observation apparatus according to the present invention
carries out light emission only at those times when illumination is required,
and this makes it possible to suppress heat generation due to wasted light
emission. In this way, the present invention makes it possible to construct
an observation apparatus that is economical in terms of energy consumption.
20
Further, in the observation apparatus described above, the use of a half
mirror 9 to form a branching optical path onto which the light source is
arranged makes it possible for the converging lens 11 to function both as a
converging lens and an objective lens. However, the present invention is
25 not limited to this structure, and it is possible to eliminate the half mirror and

use separate objective and converging lenses. However, the use of the half

12



mrror 9 is preferred because the ability of the converging lens 11 to
function both as a converging |l ens and an objective |l ens makes it possible
to construct a conpact observation apparatus. Further, the observation
apparatus according to the present invention is not limted to the

e e Y 6B ResORRe el B bR BB 10" Bkl
b ti t i th ti | t Ln which t, | ight 1tted
oheer vt OnuEHPA S i TPl SSRLETR A ot Bl £ B
bj , Wwth ob ti f. th b | bj.gct , bei nq. | ed t '
o0t et BRSRNAR Blioh g AL S bR APRRL o 1%,

wer o desor | BEPHTRP 308 PresiitdtveBaph iS ot JHBuar fere pbosie- Getrtibte, t he
o pr ovi'tie SPHFE BYSABLITWHIGh ShgeBaRiamiScastestpRtpiing ish{ teficctldrom o
't becomes esShiardapRasbiseh nd s pasalhls Brovidscth: ebssTveRen RRATOS on
ho. pr esont Wi EHORSIFAL SHsteah o SPEich BRI &I SR diEhiremitting ©

light-emtt i.on nmakes it possible to sinplify

the struct uﬂ)tgg'&g%g h@sa’amt&tem 55555 ﬁtrmauigglvfggtqbp‘@rvagm objeet, wigh ebserseation of

Further, because |ight emqi,ssion is cayrjed out only, at those tines when
i |l uni nati o€ ébmgtlpa@fgjpﬁfeb%%ﬂmﬁsouﬁ wsiag: thelightthat passessthronght o
suppress the generation Qf, heat and provides a driving circuit structure
t hat i sl%ecdierRRsarvation Chf energy consunpti on.

Furthermore, even though the light emission control portions and the
V,, processing portion were described as hardware circuits in the embodiment
described above, the present invention is not limited to such structure, and it
15 is possible to provide a microcomputer having software to perform such
functions as a counter function, a preset function and a comparison function.
In this way, it becomes possible to simplify the hardware structure of the

observation apparatus.

20 Thus, because the observation apparatus according to the present
invention controls the light emission period of the light-emitting bodies, the
present invention makes it possible to simplify the structure of the driving
circuits of the light-emitting bodies. Further, because light emission is
carried out only at those times when illumination is required, the present

25 invention makes it possible to suppress the generation of heat and provides a

driving circuit structure that is economical in terms of energy consumption.

13



13 1. An observation apparatus for observing an observation object,
conprising: a light-emtting portion for shining |ight—ontothe observati on

obj ect; inmage detection neans for receiving light ref ssi ng
through the observation object; |ight em ssion peri o m m " lal mlﬁ”m:

for establi period for the i -em tting ports

and |ight ewm1$oﬁmr§)M| ch activates the light-emtting port I on
to emt light synchronous with a vertical synchronizing signal of the inage
detecti on neans, and which term nates the em ssion of light fromthe |ight-

o {1109, PO5 ! R rxptiPnSRpu 16F obsdYinB T BbREN AT hIaE Cr o 21 ng
si gnal of t%@@ﬁﬁgget ection nmeans is used as a timng nmeans for timng
the light e riod. 3. The observation apparatus of Clal m 1, wherein

bortion Tor st or AMiEate TS Paption £07 SHEAE Jighraitoe otivriafie dhits
it 8l val ue | o TERRE RERIGE oS Rt RceiVina e R AR ed TrdB Grpesing ¢ ne
Zotivates 1 h&r‘c’mg&ﬁﬂe“&wqwa JOBAMIPER 1o emit 1 ight when N >0 and o
termnates |ight liegrﬂtse?l'n%gml{ 8&7}1})9 estabqlli]shuelrgj1 Ihteﬁﬂsgfgroéétagﬁsﬁhng al\{gehrtr] o 14

emission period for the light-emitting portion; and

light emission control means which activates the light-emitting portion
to emit light synchronous with a vertical synchronizing signal of the image
detection means, and which terminates the emission of light from the light-

emitting portion after the established light emission period has elapsed.

2. The observation apparatus of Claim 1, wherein a horizontal
synchronizing signal of the image detection means is used as a timing means

for timing the light emission period.

3. The observation apparatus of Claim 1, wherein the light emission period
establishing means is equipped with a preset portion for storing an initial
value, and a counter portion which inputs the initial value and carries out a
subtraction process in which the initial value is subtracted by 1 each time a
clock signal is inputted, the counter portion having a value N, in which the
light emission control means activates the light-emitting portion to emit light
when N > 0 and terminates light emission from the light-emitting portion
when N = 0.

14
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4. The observation apparatus of Claim 3, wherein the Tight-emtt] niun(ort i on

is conprised of a plurality of light-emtting bodi esmmummm‘ w tial
value is established for each light-emtting body. 5 "
apparatus of Claim1, in which the |ight em ssion control reans is equi pped

with a delay neans to delay the vertical synchronizing signal only by a
prescribed period T. 6. The observation apparatus of Caimb5, wherein the

del ay neans,is uipped with a preset r.tign f.or stgri he pr.escri bed
Cme T <ot Tl oORPrvatipanhaten of.E S withrefl Bid figblreutifa Berion:,
the preset portion and_caryies, out,a,subtracti.on..process.on the.prescribed
period T, a‘ﬁcFOJnP’FléﬁH ofa E{‘Hﬁﬁ% Ptlhg -gmt '?Q)dlgﬁ’ Wi’t‘&? @nvméﬁaf Ké“‘\?al ue
of the subtractian.coupter becopes _zero.,.7., The observati on apparatus of
Claim1, mﬂéﬁiqquw*ﬁgkﬁ@%ﬁgﬁﬁﬁgnﬁwgib(%lyi's conprised of a plurality of
light-emtting bodies, and wherein the |light em ssion control neans is

equi pped with a driver for controlling the OV OFF states of each of the

light-emtting.bhodies and the |ight-enssio eri,ad hereof , and a group
control pordio Rserya QFaﬁm&a’g qﬁ%@iﬁf@%"ﬁ&bﬁi@%%‘@%ﬂ%cri bed
groups and sel ects the . appropriate gro of light-emtting bodigs in
accor dance mrttrpltmaasgﬁpqmpm? %ftbétdéq%y W%%&T@V tbﬁs r{;lpﬁg an
observati on object, with,an observati on apparat us, jrn which [ight froma

i ght - eni t tSyRghsonizing signal-enly by apresetiped period

6. The observation apparatus of Claim 5, wherein the delay means is
equipped with a preset portion for storing the prescribed time T, a subtraction
counter which receives the prescribed period T from the preset portion and
carries out a subtraction process on the prescribed period T, and a flag
resistor which is turned to an ON state when the value of the subtraction

counter becomes zero.

7. The observation apparatus of Claim 1, wherein the light-emitting portion
is comprised of a plurality of light-emitting bodies, and wherein the light
emission control means is equipped with a driver for controlling the ON/OFF
states of each of the light-emitting bodies and the light-emission periods
thereof, and a group control portion which separates the light-emitting bodies
into prescribed groups and selects the appropriate group of light-emitting

bodies in accordance with the observation object.

8. A method of observing an observation object with an observation

apparatus, in which light from a light-emitting portion is shone onto the
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ol)servation object and light reflected from or pgwlﬂ,lﬂllm‘ \;‘

observation object is received with an i mage detettitony rising
the steps of: establishing a |ight emission period for the ITght-enitting
portion; activating the light-emtting portion to emt |ight synchronous

with a vertigal synchroni zing .signals. of e i mage detegtion ans; and

t er mi nati ng® ﬁ%wlq)(’@ﬂ Oﬁ’rﬁciépanh %qt?%hq@rﬁrﬁ?%ﬁg% rough n the

est abl i shed {)lgfk{,t en jon.é)eri od has. el apsed. éG . . .
observation object 1 1mage detection means, comprising the

received with an
steps of:
establishing a light emission period for the light-emitting portion;
activating the light-emitting portion to emit light synchronous with a
vertical synchronizing signal of the image detection means; and
terminating the light emission of the light-emitting portion when the

established light emission period has elapsed.
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