EXROSURE CONTROL APPARATUS, The present |nvent|on reIates to an exposure
control apparatus for a camera associated with a strobe. Conventionally,
the charged voltage of a main capacitor in a strobe circuit is checked to
see whether it reaches a predeterm ned |evel according to which flash

per lon or an indication thereof is given. In the case of only one

-pre erm ned | evel being set, strobe flashing cannot be accur qgh ca (L_qu
controll ed according to the present charged voltage. On the other hand,

the case of a plurality of |ExPOSUREI OQNTROL APPARAFUENt S becone necessary
to divide the charged voltage, to A’D convert and to check whether the
charged voltage has reached each level. Thus, the circuit size becones
large and the circuit becones conplicated resulting in increased costs.
Furthernore, as the anobunt of current which flows in present caneras has
recently been increased becayse the performance of batteries used therein
have been i nprovEe ?ﬁ%?%“Fslﬁy?ﬁﬁagﬁc§e?ﬁ§95tﬁ@ EHaF&PH&“ﬁ%ﬂ? LRt obe
i's 2 shortened. e_strobe can, fre ntI shed and t hereby
the anount 3P ?E%ﬁ“@eﬁ%*a? e i v St BSERS?S ﬁ§ é % If the circuit

Is heated wth the generated heat,

Conventionally, the charged voltage of a main
C;J capacitor in a strobe circuit is checked to see whether it

reaches a predetermined level according to which flash

et .
permission or an indication thereof is given.

'In the case of only one predetermined level being set,
strobe flashing cahnot be accuratelyicohtrolled according
to the present charged voltage.

Oon the other hand, in the case of a plurality of
levels being set, arrangements become necessary to divide
the charged voltage, to A/D convert and to check whether

W, the charged voltage has reached each level.

Thus, the circuit size becomes large and the circuit

becomes complicated resulting in increased costs.

Furthermore, as the amount of current which flows in
present cameras has recently been increased because the
performance of batteries used therein have been improved,

there is a tendency that the charging time of a strobe is



paraffin which secures a winding of a boosting transforner may nelt and«
thereby the circuit may be damaged. In N addition, the winding itself or
transi stors nmay al so be danmaged by heat. To prevent the circuits from being
unduly heated, large capacity transistors or |arge capacity transforners,
can be effectively used. However, in small canmeras such as | ens shutt

type ones,. the circuits should be of 2conpact formso it is preferable’ ot

" to use lar e capacity transistors and transforners. According to the

pr esentSha¥ 4;1?hﬁﬁe e FEvphedcan E§p6§8ﬁBGE§AVr§ﬂa§pp§ramdb

f or, measur dth of a pulse the

t
f?xrﬁ‘&‘%ﬁ Y 18 ‘8@“52‘? gh%%h%%?%r?ﬁg?e Uei tﬁ FB3LIARIr §d&°vol t age for

appllcgg strobe and determ nati on neans for deternmning a said
charge ol age on.the basis of the nmeasured tine wdth of the pul se
correspondi ng thereto and on the basis of a reference tine width, the
determ nation nmeans determining a proper 3 exposure val ue accordlng to
“the deter m mgd uardgiatwit tagdieated rith hehe egenepatelli RRaw, dth conprises

a nmeasured tine width of a pulse corresponding to a reference vol t age.
paraffin which secures a winding of a boostlng transformer
may melt and thereby the clrcult may be damaged. In
‘addition, the windlng 1tse1f or translstors may also be {;>
damaged by heat.. B B o
o/
" To prerent.the-circuits from beihg-umdulf heated,
large.capacity'transistors or large capaclty transfprmers
can be effeetiﬁely ﬁsed. However, in small cameras such as
lens shutter type ones, the circuits should ‘be of compact
‘form so it is preferable not to use large capaclty

transistors and transformers.

Accordlng to the present 1nvent10n there is provided

€

an exposure control apparatus comprising:-

detectlng means for measuring the t1me w1dth of a
pdlse the ‘time width ef the pulse being Yarlable_in
relation to a_charged voltage for application_to a strobe;.
and |

determlnatlon means  for determinlng a said charged
voltage on the basis of the measured tlme width of the
pulse correspondlng thereto and on the basis of a reference

time w1dth the determlnatlon means determinlng a ‘proper



In a preferred enbodi nent, the reference tinme wdth conprises an average of
nmeasured tinme w dths of pulses corresponding to the reference voltage.
Conveniently, a newy measured time wi dth corresponding to the reference
vol tage is added to forma weighted average reference time width. In one
enbogi?ent I n determ ning said proper exposure value said determ nation
mean el ects one of a plurality of exposuyre correction values on the basis
of said determ ned charged voltage. In a ghrticular case, said

det ermi nati qq, es€$f&ésa8?8r8§n8 EEUEEE'hEtQQmﬁﬂlhgand belnaﬁﬁﬁﬁgcated

to said determ ned charged voltage, each said voltage

a said exposure GghéREihOPhdaldeerEhebetiiby witithd coniptiBerald aeaRA
sel ects one of said voltage bands on the basis of whether the neasured tine

w dth is grasims width o6 daphlsai doretepondény ke w dielf erlencen Viedtthge.
dependent tine constant. 4 Three exposure correction val ues-may be
provided. It is preferred that said correction value is zero for a

determ ned charged vol tage equal | i ng the maxi mum charged vol tage for
application to tHB‘sirﬁkﬁietﬁﬂQeﬁFBﬂ?F?e“§alHhGOFﬁéeFP6ﬁ9v5ﬁm@ Mgty at ed

to the flas%é%“é¥;ég”§§raverage of measured time widths of pulses

corresponding to the reference voltagé.

Conveniently, a newly measured time width
corresponding to thé reference voltage is added to form a

weighted average reference time width.

'In one embodiment, in determining'said proper exposure
value said determination means selects one of a plurality
of exposure correction values on the basis of said

determined charged voltage.

- In a particular case, said determination"méans.seiects
§;= one of a-pluraiify of voltage bands according to séid
determined charged voltage, each said voltagé ban& being
allocated a said exposure corréction value. | |
Preferably, said determination means selécts one of
.éaid voltage bands on the basis of whether thé_méasbrea
time width is greater than one half said réfetehde time

width plus a band dependent time constant.
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The. reference voltage may be a flash enable voltage for said strobe. s
Reference is nade to the followi ng patent applications:- Parent patent
application nunber GB-A-2 230 663 fromwhich the present application. has
been divided. This application concerns an apparatus for.controlling a P
strobe whereby charging of the strobe is prohibited if a charge prohib
tinme has not el apsed after charging hgs been once conpleted; the charge
prohi bit time being changed according to the heat condition of said strobe.
Co- pendi ng dintirdnatpead 8t céppbétabhonalugbenag bér pfovAkted.l - G g
(6876 9317682. 4 -whi ch concerns an apparatus for nonitoring a charged

vol tage for application to.a strobe wherein a pulse generating means
generates a pulse having & tife width which is variable in relation to
the charged. Vdi tisy@refrrrzed thatgsaidt cAgraResionnk¥adiecd st gero Horni dth of -

the pul se to detect_the charged. voltage a of the ent invention
will noﬂ H@?ﬁﬁﬂﬁqqﬂHFWQQQFqeﬂ%ﬁ%ﬁﬂ% g%u?ﬁilggcgﬁﬁaﬂﬁﬁﬁgugr5&%7 §8%in (9
whi ch: - %ﬁ #§ an en%vc _ ‘g V) gw 9 gbcanera to whi ch the apparatus
enbodylﬂalt @Eb e fiPR +%ﬂl 2 ppI T Ea- ﬁlg 2 is a front vi ew of the
canera of Fig. |; . o S

Conveniently, said. correction value ié-related*toethe

N
| \o/
flash guide number.
The_reference;vqltage may be a flash enable:voltage
for said strobe.
Reference is made to the following_pétent
applications:-
Parent patent appllcatlon number GB-A-2 230 663 from
which the present application has been d1v1ded. This
application concerns an apparatus for chtrcll;ng-a_strobe
whereby charging of the strobe is prohibited if a charge . )

prohibit time has not elapsed after charging_haé been once
completed, the charge.prthbit tine_beinglchanged-aggording

to the heat condition of said strobe.

o—pendlng divisional patent appllcatlon number :
Claol Mo, 1L.1.6467G)
9317682. f(whlch concerns an apparatus for monltorlnq a:
charged voltage for application to a strobe.whereln:a pulse

generating means generates a pulse having a time width



"Fig: 3is arear viewof the canera of Fig. 1; Fig. 4 is a bl ock di agram of
the control circuit; Fig. 5is a circuit diagramof the strobe and the
adj acent secti on; Flg 6 is aytimng chart showing a voltage check

progessing; and Fig. 7 is a chart showi ng the relation between [11"s
lui.qg> CLImi pet? lode alldti VOL Ltes .-. Fig. 8 to F!@lg . 2f
1 nFr rlow S:lini Is IOM ig functions of the canera which is

equi pped with an appar at us enbodylng t he ﬁ?esent |nvent|on 51>: 1gt. U
Il Is rl 1.1 ow . chll 0 11 I'Oe JSoe 9,
a1 1 VRl 16! vapigpie i rﬁg\ﬂtl("éh.“ Repagoltiys Ha a

Fl g. I) l.s 71 14 _ 1%e 1.4
IS VI 1 ow eli: Eegctéh% h’e%qu 9"\éi"lflz‘largé:tﬂg'ol 't ro. ﬁ# td(;f'l %‘Se N S

1.11 (Buls@9tol Hét@c@oﬁhepbﬁﬁ‘igﬁza volllthge). FIJg. .1.S; | s it .
ow chtio |l; show .ni it charge 1 prohi biting processing; I
IS JlI nl IoVV Cc I. 1111 |; 811WI. Iflg nilo IL.S pi.l-se! th|Ie
lifensil eilloil I; p_I-rocss I lir ir g | .17 .1 s it Il ow. huii-;
sbow | fgeamples pf theopeksent: limekltzem will now ber [ g . |- |
ICs | f low dbin 11; Show I | 'i char , 10 11, 1: ol * . 1h1l(m
Jiro oni; |qq;cr1bed with reference to t e accompany1ng drawings, in

C:j which: -

" Fig. 1 is an external top view of a camera, to which

the apparaﬁus empodying'the present invention is applied;
Fig. 2 1515 f?oﬁf view of the camefa of Fig. i;
Fig. 3 is a rear view of the camera of Fig. 1;
Fig. 4 is a bloek diagram'of'the centrol’circuit;

Fig. 5 is a circuit diagram of'the strobe and the

st adjacent section;

Fig. 6 is a timing chart showing a voltage check

processing; and

Fig.'7 is a chart showing the relation between
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10 _ Fig. 10 s n r low chart slgtnv.l..ug n. _I.oph _eﬁ(J L |

processling:
Flg. 14 Is a flow chart showl lur' a charge
control processing (itncluding a stop movoqqhur)'
CFlg. 15 is a ltow chart showing a charge
15 prohibiting - | "
5 proh ting proceseing;
Filg. 16 ls a JFlow charl showlng an RLS pulse time
measuremenl processing:

Flg. 17 Is a row chart showlng a time out check

processing: B ' ' _ K A
20 . Fig. 18 Is n MNow chart showlng n charge
prohibiLlon Lime procoesslngg:

S Flg. 19 Is n l‘,l,o,w chart showlng o lock

" processling;
Filgs. 20, 21 and 22 arce flow charls. showlng an

25 AEAF contlrol processing:



a back cover release lever 1.1, a date dls)plny secttlon .1.2 .1l U (datle
switcel 1.3. Wilel tile Wack cover relcase lever 1. .1 Is noved 5 rromm
ani upward stop poslltion to a dowmmward sl op position, tlle back cover 8
opens.\_Mhen the back cover 8 |Is opened, ri’re back cover rel ease .ever 11,
.S In thle downward stop pos.*t.lon, whie.when the back cover & |1
closedl, lile back cover release lever 1.1 retturnis to tile 10 upwar d
stop pos.il ton. Arew. nd but. tonl, not showil, |I s Loca ted oln tile
bottom of the caneralhgdy231!s Phd legpartrgdetiiuty Bie tthey abbftra Hoesh J.
conitains, as shown in Fig. 1, a power or lock lever 14, a shutter 15
button 15 and a”hBEPESAUEFon 16, The power lever 14 is slidable between

power - O\I and. psower 'pn: pgﬁ' tl!faonsf'!;];bve hAQD _fsJIﬁ)\‘ﬁrual'xgv- G-l pﬁ:(m)/l_.. ) l n a
first direction Indicated by an arrow ri. in F -g. .1, and a second .
direct lon I.|(j}r-d&begidy; another arrow r2 . 20 The novabl e Je ens
barrel :3 Is Iflove, ipOl Operflt;i ig the lock lever .14 ano/or the
macro W1litsri 1.t;,Flanongsals|ocklipesibhirdnshowdng g aelezasel mailitoda t ed
state, a Zoounl area extending. between a wide extrem| ty where a rocat
Jengt h becomes ABMHRAHRJ(reCegsSIng: [ x| . e extrem 1 |.y whore a |'ocal 25 -

| eni gtti beconmes 70..m| O] macy o pos, | told ['qr ,0 Se-1Jl
8) I OF ¥ I“QG Is n (l'_ﬁ)w c{mr; show& g n[ w?ml : )
processing; and
‘%’{ : : Flg. 27 Is o flow chart showing an Interval

10 control processing.

Lllustrated In Filgs. | through 3 1s a camera which
15.; employs an apparatus ) embodyin;‘tixe
present invention. | '
The camoern comprisces, ags shown In Flg., 1, n (:um'el.'u
body 1| which has a stationary barrel 2 and o moving
L/ bartel 3. The 'l.'ro.nl, of Lhie comera body 1 contalng, as
| 20 shown In Flg. 2, a distance measuremont seetlon 4, a
rinder w.l.mkﬁv 5, a sltrobe 6, a pholometrle colemont such
‘as a Cds, .und a sé_l C~tlmar tamp 7. “The back of Lho
camera body 1 contains, hs shown In Filg. 3, a back
cov'er.!l:. an LCH lmlh.:ul;of 9, # rirst mode lml.l,(m_ A, d

25 second mode button 13, o cleonr bullon C; a zoom jover



-0

-9- phiiotograplh . .ri the zoom |

area , tlle novabi e lens barrel 3 is nmoved, upon operating the zoom Lever
10, between the wide extremlLty and the te:l.e extlrem ty. Ft g. 4 shoms
a control. c i Ircul. t conr Cgur tloi 5 enployed In I|ne canmera:

descri bed above. Thiis cont;rol.

"Processinig Un |;
lve 1(C (integrated Clrcullt).

a dr.

processi ngs

) and a SI||)

in 10 parallel wth

circ®i1t conprises a mamn CPU (CBntrgE))
CPU whi ch I's Connected to the nai

The sul) CPU cxecutes shutter-rel ated
processi ngs executetl )y the main O " UJ.

The main CtOu BeFF&'F‘ﬁ'B Lompg Syt &/\'n‘h‘g lefit 1o FedrkaBense to | nformm

S IgIg o)
cover e

tion Ipu;
hotor via

bli nki ng of,the 1926?&11;7”3@?:01%9

rreasurerrentt-re ated I'cat 10on

A e

ere

Slsifd PP L ot on and

BN LT

E which proVides

~a strobe-rel at egpbpdihat baRK ¥ NG Ieakse 1tmwrmr p$ -hdyd@) 7 wh | pll
provl I(ls a self-tinmer-related 20 |Indication; (3) Control of indication-.
on theglCrfomaad (pyarankiep pbsihdiom ng of Foviiwdhe $tgeuit. in rornmat
1 ool |s Inlrputted to thle camera by thle rollowi ngs: 25. (1. )
Ll ock swi t;oxbsltﬂi]( vh& backJsovet, m@;@ﬂw erwhdn e back cover -
8 Is oponod the back cover release lever 11 Is In the - <Z}

downward stop position,
closed, the back'dbvér-releasé
10 upward stop poslition.

A rernd button, not shown,
bottom of Lhe caﬁera bhody 1.

The upper
as.éhown.in Fig. i,

15 button 1% and a macro button 16.

slidable betWeen-power—ON and powér—OF’s

while when the back cover

lever 11 returns to the
is located on the

section of the camera body 1

a power or lock lever 14,

8 is

contains,

a shutter

The power lever 14 is

poqltlons.

20

25

1he ZOonl jever 10 can be moved in a first

direct]on 1nd]cated hy an arrow rl In Plg 1, and a

second dlrpctlon jndlcalod by anolhor arrow r2.
The movable lons burrcl 3 is movod

the lock lever 14 and/or lho macro buLlon lb. among o

lock position whlch Is an accommodaLed state, a zodm
area extendlng between a wlde extremity where a Focal
Jenth bcc0mes
for cloéc-ﬁb

length becomes 70 mm, and a macro posltlon

upon opo ra l l ng

35 mm and a tele extremily where a focal

€



. . [OURRRTIRE. SUTVELISNRAND At v o e oo A e e et o, ' ' ' '
-10; power |ever 1.4 1s se; P s power - O1' FF posi.t lon (2) 'Pi hotonetry
switch SW5, which is sol; to:ON when thle shTu ;tter btitton .1.5 Is
(| epressecd hal fway; (3) Refteaso swlJ tch SWR, W1l ¢l el.s set; 1;0 ON
when 5 the slutter but to 1.5 11s 1.u 1. | y depressed; (4) Macro
SW t MCRO, which |Is sett to ON when ‘thl,e macro buttton 16 |s depressed,
(5) m te].e swltchl ThllL1E1l, which I's set to ON when thle zoom
‘lever 10 Is lisi).lnace(i rrom a center* neutral 10 posi Ition tloward

the tele side r2; (6) Zoom wi de switch W.DEl, whichils set t;o ON whenl
i tral ostlon

tile zoom.lev |s dis ce(d rrom ac ter
toward the Waﬁ'owﬁrfw' By Rhcadt gt ofn KRR hawaRY =1 3% BRne ) 1
and cl ear 3 9 tnﬁ{\r ‘gWg'.C )«E‘:EELF.?% §R§§1}‘3§4ﬂerﬂeb@? %00%1%‘&' tons A,

13- and C, respectlve epressed cover svmt ACK
which I's set tc@.oOFvﬁ&h%ttmnb@fkamveﬁore@ioebﬁeroﬂneyer . .l.s pressed)
(downl, an( se 1. to ON when the ba c , .S CI Cstl( eldld
ithe 20 |ever 11 g Urnsstdivg t:6 <-<b®ci<op06rtmnt aadrﬂﬁ)u-hlﬂewm ndl sw
tcll REW wit | cl 1 s set to ONwucti a rew. rnd_l)lll ton |s pressed.
A1l Lhe a i eempiloyed Uine Gte ca@Riraoheddr tloed abaveé.l S L. allilC (!

nmeasuring un | i. wic hco COm |" ises :llI Inrare(l L;:1J (I. | gi
| L This control clrcuit comprisoq a maln CPU (Lenlra]
™~
<:) Processing Unit) and a suh CPU which is connected to

" the mﬂin CPU via a drilve 1C (Integrated Clréult). _The
~ : sub‘CPU cxecutes shutter-related processings in
10 Pparallel with processlngs'exécuted by the méin cry.
The maln CPU perflforms the lollowing functloqs In
response to Information Ihputted to thé cémera:
(1) Control of a zoom motor and a film motor via motor
drive clrcults; |
15 ' (2) control of illumination and biinking 6f fhe green
lamp Indicator D which provides @ distance |
measurement-related ]ndléatlon. the red lamp jndicator
E wh1ch provides a strobe-related lndlcatlon, and the
selflf-timer lLamp 7 ‘which provldcs a Self-tlmer—related
20 indication; . | |
(3) Contrql of indication on the LCD 9; and
(4) Control of charging of a strobe circuit..
lhforﬁatlon”ls inputted to the camera by thé
Folibwlngé: | o

25 (1) Lock switeh LOCK, which is set to ON when the



25 Emtting Diode) and a posl |.lon sensor PSI) vl alnl I1.] 0 5
-11- autorocus IC° 'rThe sul) CPU sends to tlhe maail CPU distaice '
measur enent; data base(l uport output; or ;he. autofoctis JC as well as
plio(;oni etric data based upon out put O tl he phot ; oni etric elenent CdS. .
The drive I C contro.1s V;ie shutter tiPcuit; according to comuands fron@
the sub CI'U and outluts a 0 ' 'trigger signial. IT- to a strobe
circuit. Fig. 5 shows the detailed construction of the strol)c circul t;
Int;hils figure, tl;e ma.]n CPU and tlhe 10 - sub CPI1 are lIintegral.ly
|1l ustrat edousraleﬁwr Tl d scisedui fn cldrq)rnmr—d)laPu»oal t.bouwt at or for :

stabili zing supplﬁ voltage to thle C1' U regardl éss of voltage change ina
battery T3A 11" (§delhotofedry, isnd it S orivh 'ef—*bob%t‘i%b to r@Ni vheur raising
battery vol har signal CHEN from t he

15 0
CPU to staF{ gHLTﬁﬁfa%E%EO %H caﬁéﬂ?“?sﬁﬁpq II'n“?f"‘f'rlgger circunllt for
L1 t _ tri nal TRG from .
t he Sﬂg\ggulng gqg ﬁgﬁggéglgwéﬁg@)ﬁﬁﬁié%ﬁﬁqgiﬁr'*" qﬁic Q? ig cllarge(l
vol t Agr, thLhEﬁuzgol bﬂ@1bh J%agng%ﬂlf)165%1%qetlhle rornru ofr \Riu.s po

| ses I responise Lo a vol ‘tagie cicck's i ICK 1from Lhlie CPIU
Tle 1 O 1. khbgmgcko m’Jvlcl-hlm@'w rrmnu. SQ Is%tl Lol)&@%é# the
macro buLLon ls_ls_depressod; ) o _ _ o .{i)

(5) Zoom tele switch TELE, which Is set to ON when |
‘the zoom lovor 10 ]s dlqplaved rrom a center néutral ' ;J
10 poSiLion Loward Lhe tele side r2; | |
.(6) lcom wide swltch WIDE, whlch Iq qeL Lo ON- whvn '. : .
the zoom Lever-lo_js dlsplnced_rrqm a center,_ngutral
poSitIon.Lﬁward the wlde side ri: _ 
(7) Mode A switéh MDA, mode B swltch MDB and-clear
: 15 switceh MDC, whlch are set Lo ON whgn the'mode buttons
A. B and C; respectlively, are depréséed; _
(8) Baék cover switch BACK, which Js_set.to OFF. .
when Lhe back co?ér_rejcasc lovcr_illls.prgsséd down, L
_an(_i sct Lo ON when the back cover 8_._I_s' ,(:I:Qs_ckl ._;_'ll_l_.(‘.'..L'.p_(!_
20 1ever ;i retﬁrns to 1ts lock bosltion; aﬁd |
(9) Rewind switch REW, which ]s:sgt to ON whéﬁ.a
rewind bultCon [s proqqod
On Lhe ot |l(‘l' {F lll(l Lhe sub '(Iliil_.g:()til.l'()i s a-dl s;l.:ntné:(z
mouqurlng unit whlch comprlqoq an in[rurod IPU (Ilgh!

25 Emlttlng Dlode) and a poslllon sensor Psn Vld an



I:

transformer , CoSc | | lati 1 rigrnns | .s tors Tr 1rind TI-2 resistolrs =~
R, 112 tJIll 113, .a cpal up. Lor C ;mnmul diodes DI 25 and( 1) 2..
Wien the charge enabi . n1 g S|gnat CHI EN bi econes 1.~ (low | evel,
output), It starts charghng. Wienl t;ie signal becones Il (open), it stops
char g. The voltage. detecting C|rcultdﬁgnprlses a Ne (neon) lanmp , a
swth=ch.1rifg tralls Is tor '"Fr3 puul se 5 generati ng
transistor Tr4, resistors R4 through. R8, and a capacitor C3. Wen the

vol tag-e check signal CII1CK 4 changes from It -(high |I.eveel output;) t.o

1. (I J I I I I

i1 e RS pul <BeEPRBRbbpabe | R0 oB PFPendse b wid bagn 1 "1™ TS
t ed ON wh d,

Vol 1 2ge ar ound 3547 s"“‘“gﬁ ﬁéﬁﬁiﬁﬂﬁﬁgﬁ%ﬁ Yolehy AT V2 e

whil st the Ne Ag@rbéue JCIHEIIVI:EI[ R 1>||?§h6n.®£$tr%f Qﬁl‘("?l bdsddGipn |t age

required to enable turn ON and t required to hold an ON 15 " state is

used for genergdipgttHe Che PhbE6fe tHOW ¥Pemehidgedss detected Is
hi ereinarter explained by referring to Fig. 6. Whiieu the .voltage check

s.glan | (sl (ICK beriveredr ide 101 tentrabksthesshutterTicidduld Lu tied ON
atid the eipkC lell'or C3 1 s 20 di. scha rgecl, filld sli iii.l t;
| Tl eOVUsJ y tIacecqmnmstcsld:wn@mdsifmomoLLeaﬁph (;I’llsapklsmtl)mwtch to the

grqggﬂ sl de JIgéﬂfﬂﬂgéILI TRG to a strobe c1rcu1t
: Fig. 5 shows the detailed constructlon of the
&#- .strobe clrcult. In this flgure, the maln CPU and Lhe
10 sub CPU are lnteéraily iIllustrated as a CPU. |
This éjrcuit comprlses.a_CPU, a regulator qu
stabillzlng supply voltdge to thé Ccru regardléss of
voltage change In a battery BATT due to chdrg]ng and'so
on, a boostlng'clrcﬁit for raisihg battery voltagé in
15 response to a charge enabling'sigﬁal CHEN from.the CPU to
start éharglng a main capacl tor Cl; a trigger circulp
for illuminating a Xe (xenon) lamp in response to a
gﬁj triggér signal TRG from“the'sub CPU, aﬁd a vdltage
detecling clrcul t for '(i(:L(i'(:(..I ng <:harg(;d.vo.l. tage In the
20 main cabacltor Ci jh the.rorm dr RI.LS pulses in respdnsc
Lo a voltage chcék_slgnulHCHCK from tLthe CPPU. B
The huuétlﬁg cjrcultlcompfises d booéilnu
transférmer. oscll]ntlﬁz trgﬁsIsLors Tri and Trz;
rcslstof' RV, R2 und R3, a cﬁpnb!lor 2, uhd dfodcs DI

25 and D2. When lho ohargo cnab]lng signal CHEN becomes 1.



: R PRI & RIRE ' . Co
resl. stot RH4 anld thne tlras 1s t, r Tr3. At th l1ls lilme, if the 5

charged vol tage VIF | s 270 V or nore, the No | anp 1 s turned ON after a
certain delay tinme has passed since the 25 signa.l CICK becane 11, anid
currerit; rows through the Ne |amp, thle resistor R4 ano the translstor

Tr3. Thi'gs, the voltage or the resk8rter R4 onl tlie Ne lanp side Q
beconmes VP - VN. where the ON-state holding voltage VN for the Ne |anp:i

st ;racted from thle charged voltage 5 = VF. Theie, when thle signal CIICK_
is turned to 1. anid thereby thle transistor Ir3 J. s turned OFF, the
currenit wiilew ﬂled\ﬁéd""LPUL)ffoh‘rtﬁE‘l?lE%l%l‘%FgRA‘St oWbar thansignst Tr3 now.
flows fromthe resistor acjtor,C3 for 10 - the Ltln*e bel ng.

Consequent e?""‘f”ﬁe"ca{ﬁécﬁ"t or .jdzss‘r‘(é:f’i%h‘élt’@'éﬁ“éﬁd tlhe translstor 'Tr4 Is tt
rned ON, andi thys (RS ddJY dﬂ_tse( ﬁﬁ‘geé"l"'“ﬁf‘ %lgg é lhe capacitor C3

progresses, the poOtent1| orl capi ¢ e or thle resi
ster R4 15(pneBh3dyahiny, B Wl&&&?ﬁrga(ﬂin“hﬁoﬁuﬂ‘?ntabeﬁﬂge uisdusufr
.cl.ent; to hold tile Ne lanp .n |. ts ONstal.t t. Thus, e-Ne | anp turns
OFF an@l, thgeﬂuramhgdmmtedmovrru Qfﬁsiéhm% res th&bh@h R4, aadl ;tlh -

cnpaci. tor C. 3. Consequent |y, *the transi:s tor Tr-4 |s. IurIIe(d CFF 01,
"1: 1 nLh &0caphicth¢oRl E3neddras the voktdge ml&@ktsmm@l oﬁll(‘lihe Ne .1 anp:

lis
changes from I (high leve] outpul) 10 b (Iow Ievej

output), the voltage detectlng clrgult generalee Lhe C

RLS puises In proportlon Lo the volLage‘ :The Ne Lamp | 'g,
10 Is turned ON When a voltage oxceodlng 370 V lq

applied, aud a voltagc around 220 V Js ma]ntained

regardless of the curlont va]ue whllst the Ne lamp

is turned ON. The hystoresjs of Lho voltage

requlred to enable turn ON and that requlred to hold an ON
15 state is used for generatlng the RLS pulses . E ."-'_ L

How voILage Ils detected ls hereinartet explained
by reforring to Flg 6.

When th voltago choek slgndl C"CK becomes 1, the

e

Lrans I_s{!,()r' Trd Is turned ON and II(‘ capacltor C3 Is

20 dlschargod and simullanoously Lho mlnus side or the Ne
lamp Is (‘t)lll\(‘(‘l ced Lo t.!y(: _;;|-<>\1t)¢l side I|t'(>|1;;l| Lhe
reslstor.R4 and Lhe'transistor'Trﬂ. At Lhls Lfme.. if the
charged voltage VI Is 270 V or morc, fhleo 1ump Is

turned ON after a certaln delay tlme has passed s1nce the

25 signal CHCK becamc H. and current rJows through the



cor gespondi ngl y. (del éyed as ile chartgcd volt.Lage VI- Increases . Thus,
alLll1 11" ( =tL. bl . i bl

Ss Wil wd 1c.L ) during which the |ine
RLSis L, is determined by (VF - 25 VWN). -14- Thus, by do tec t: Ilig
t.ito pu so wwdUth T, t;hic chalfirged vol tCage VF. can ble detect;ed :
J g. Shows an exanple oro t;he ree] atkiagr between the charged] vol t;age
and(I™~the RI.tS pla.l| se width. 5 When the charging

voltage |Is 270 .V or less, even if the transistor Tr:3 Is turned ON, the Ne
| anp does not-turn ON and thereby the line RLS remains H Next,. uructions
or the node buiNeoniampA aditte BealetexprR4 andl hbedtbahsbstot0Tr3. Thushe
anode b uttCQon A funictions to set an expo-sure nbde. As exposure nodes, 6
nodes are avai lthiel dclitage «fh the oresbet¢nuRéneni thetNeptaspi sbflen anode),
a strolie ON npde (forced strobe em ssion m)dezt, a strobe Oll node (strobe
emm.i sslotn rbesomgs V& moddy. wherexbhe ONzstate boldingyobRaged¥N a
bu:l.b node and] a bull) and styrobe ON node. For the bull de or. the bulb
aind s trol)e &RTY 'g'é’, '\%’ ARy 15t ‘?f&hﬁ'é’f‘.’“%‘ﬂuu{;'f%'f' Ehl"?‘le‘w”é%%ggv‘é?ﬂ’éﬁ?e.
"T'hie flbozde,hut toll 1 lunll 1,dils. to sol.. al phloLogriil)[ tag 20
node. As pH ot Xgr‘aphl rig nodes, 6 nondls are avail abl e,

Then; when the signal CHCK is turned to 1, and

(:) : thefeby the translstor Tr3 Is turned OFF, the current
which flowed from'the reslistor R4 to the transistor
N\t . Tr3 now flows from the resistor R4 to the capacitor C3 for

10 the time belng. Consequehtly;-the’capaCltor C3 is
'clmr'.'ged and the 'trans_.lsl;or Tr4 is turned ON, and Lthus
the line RLS becomes L.

As charging of the capacitor C3 progresses, the
_'potentlal on the capacltor C3 slde of the reslister R4

15 gr#dudlly Increases, and the current becomes
Insufliclient to hold the Ne lamp In 1ts ON-stale.
Thus, the Ne lamp turns OFF and the.current does not
flow from Lhe reslstor R4 to the eapacitor C3.
Consecquently, the transistor Tr4 s Lurned OFF and the

20 line RLS becomes H.

The Lurn;UFF timing of the Ne lamp ts
- correspondlngly delayed as l.hé '(_:hargc'd vo.l.l.ugé \%b
Increases. Thﬂs. a Lime T (= Lhe PLS pulse widih)

 during which the line RLS is L, is determined by (VF -

25 VN).



r

[ e ., a one- rrane photlograph |I g node, a se(picl st. 1 ; Il . %
photographlng nmode. a .se. r- t;einr photlLogravilg niodte , a doub].e

sel f- tiner photographlnrig I ode, a.iml. t i ple pho tograplhin!g
mlod(1c, andi an | litterval phtp(M/ogrpt l1rig 25 nodes - For the

I nterval . phl otographl ing node, 1.6-t4ypes of hitervall. perio(d ate &
jlabl e . 'The . 11.11; tial. va-iuc or th-Pe marinual] shutter t;Ine . _
|)ui), an(d that of the Il «crval per.1 od Is 60. sec. | They 5 are
set by executing.-a MODHE IN . TI.ALI.ZE sul)rou tine or by turning ON the

cl ear ‘buttion C Thext; bythe(pkmghaﬁEhStOMG$OIMidﬂheThaHﬂKCPU w.-L1.. 1. now be

described with rererence to-1'71gs. 8 throughi 27. 10 ((MAI'N operation)) -
First, a MUN©pdruelbagcakl ggsobiratledertSHT. ' T operation w.11.1 be .

deschIbedI mﬂth reference to Fl.gs. 8 tbrough 13. The MAI N operat;

o
execut es t he ‘bal§c BpeharsoAn PXpRB LearEr Lhe Beladd oiubedtes) s t|rc
| pero-r branc m . or con |l ed by the MAIN
operatlo H%d?%ﬁ%§°@ovorhﬁgea?P u%hﬁoﬁgs PUQBHSW&ﬂﬁfen power |'s turned]
ON, §et or thg dmll1l CPU I's rgifaﬁﬁ% gng PQ?L§E§|ES Qggr%ntlon shown tit

Flg. 8 starts. e imti (,1'1J hé calnerlal nei mory md

20 Inpu oy ddh datamétepénbmormphl 18SBchear GG RELl feni 110 a
MODE. IN. Tl  TAl, I'AZAT ItI N siubroul.li [IT«si(,ntp 6S:

lamp_does not_turn_ON and thereby_tpe_l;ne RLS remains H.. C:}
_Néxt.'fﬁnchons of the_mode”butﬁnns A_and 3 are: o
 eprajn¢d below. . . N - L o _ ;J'

10 _ The mode button A functions to set an exposure
mode.. As exposﬁre_modes, 6 modes are aVéiiable,fi.e,, an
auto mode (automatlc strobe eﬁisslon mode), a strobe ON
mode (forced_strobé_emlssion mode). d strobe OFF mode

(strobq.eﬁjssloh forbldﬂing mode), an exposure .-
15 compensation mode, a bulb mode and a bulﬁ and strobe ON
mode. N
.. For the . bulb mode or the bulb and strobe. ON mode;-
8 types of manual shutter time are avallable. . R e
The mode hutton_n-functlons Lo sot-a bhotbgruphlng

20 modet_As photographing modes, 6 modes are avaiiable,
l;e..-a onc—rrumc rhotographing motde, a-scqucﬁLJul'
photographlng. mode, a“self—tLMQr hhotégraphlng mode, a
_douhle_self;tlmer photographlng.modc._a_mU1Llple'
photographling mode, and an fnterval -ph'oLogruph-l_ng

25 mode .



and a ZOOM | NI TI ALI ZATI ON subroutine In stop RS4. A serles of instructions
Lhat conpri.se the MAIN operat;ion shown J n FI g 9 are then execultco.
The MODI . E. 25 | NI.TAIl */.AT | ONsti)rolJ t, | nc rose |l.s var 1 ous
nmocle Sett . | ngs . Itoint;In.a. v.al.liCs t;o set; the autornat. lc
st fob)e :eniss lon and one- f rauie photogk¥ph . 1ling nodes. fit Une MA IN
opbecatlion, a 1.-second tilner, ulsed for 1llndlcatl;.ol oholding, Is c-
leared In sstep M . 5 an.. 1N steps ML2 through M4, the phiotonetry
switch SW5, the release sw tcl SWR the wide swtchi W[DL), tile tele
sw.i tch TELM the nBde $he tlokeval the testadving aiedevDE 6 tiyvpead .afar swit
ch MD' and the macro sw tcl MCRO are set; to OFF and a sw tch .|
udgenene tfl.aglrtewnt regied: arcoaygllaple.The f1ag FSWOFF :i's set to O |
r sone: of the aforepention witches Is turned . .In,.steps Mt5S:
through Mf, when* t N8 bHéggf’ﬁlet"N“&w"rt dye W,""E\Ilsé"ﬂéeé'agg"E"\Aui'st ch SWR,
the wide switc ; he tele sw .tch TEL. . E ar t 40 OFF ari 5
forbi ddeii p) ?6‘%5&‘3{%]?&8‘%&0% he |"'6'ﬁ1b"1r;’§he§’%é?é’%r EK "Is"'ere'c"t'eou',"q"a?”L

photonetry gw tghe efltegli ¥RechhadgraVhol: hig8hLIZEL subWoRi 1$¥®Ofut | he
aforenentioned swtches 1s set to 5\I or forb ildern conbinatJon nodl es are

set;, the flag Guh$ifE ON. tReS8lieche But2dn C. In step M.3, the
status. or each of tihe iabove-1U QI | .1 il-d(1 swi tclhes aire
III(B}e,(d!dI,.aIId Nékf, the programs stored in the main CPU will now
be described with feference to Figs. 8 through 27.
b
' 10 ((MAIN operatlon))
First, a MAIN operation and assoclated RESET
operation.wlll be described, w[th-rgference to IFigs. 8
through 13. The MAIN operation exccutes the basic
operation of the camera. Other [unctions arc performed
15 by branching from or belng controlled by the MAIN =
operation acecording to the various conditlions.
When power ls turned ON, reset ol the maln CPIU is
released and the RESET operation shown in Fig. 8
S"’" starts. The maln CPU Inltlal I'/,es. Lhe camera memory and
20 Inputs switch daLa-(stcps RS1 and RS2) before
performing a MODIEE INLTIALIZATION suhroutlhc"ln stoep RS
and a ZOOM INITIALIZATION subroutlne In step RS4. A
series of Instructions tLhatl comprlise the MA[N'opératIon
shown In Flg. 9 are then exccuted. The MODIE

25 INLTLIALIZATION subroutine resels various mode setiings



2} -.-':\'_\\_ -

process.lilg Is execullted L.ierc ft er Iccordil igt.o .lhe -131)I11

t.(Al: SW IL- (11 tatl. Worl 1,1el: rlow | uld sw |  HEMItIW |

,| uldgedlto h)! ON 25 (stcp MHl () ) . thirlODE. IN NT "/ _
1% N( sibrout. I (!I. : perfornied (step MT.l), a LOOP ESCAPE -?

subroutine, shown In 1F1g. .10, .ls-let executedl Il st;ep M12. Th.
subrout-ine conprises two steps, or which step. 1.0.1. stops chiarging o*

the strobe circull. ; all step ,02 turns, OFF 5 the red :.anp charge

| ndi cation,, and Is called every tine the p) rocessl . ng branches-fron1the
MAI N operat¢tﬁn[l1al.valuhs.anotherprenambmntl%heﬁfbhe @R HLBCAPE
subroutlnle is conpleted, ;1lhe * MAI N operation diverges to a serles of
i nstruct i oxRd tone- ﬂ£ﬂmecbhptbgegph'REVNN@OGperat|on Wien the REWNI).

operat|on has conpl eted rew.indin ? tihe rEl..mill the canmera, a rew.Ind
conplete r[.ag PREVE%DMAI§ ‘gperaplangng ﬂhéebPBGeéémﬁg I§q§dvéﬁﬂed by

Lo "8 |G /TR AR o1 S 13”7
pert gnc 2 1 SUOMAE P! UREod 1 LB gyt By ERT 10, TT °
 hobid RS Hledd0 40t 100 e 5] phphe g+ 20
| TIALI ZATIi@Y &8 Wi 'etLidt i thd rﬁml)é?rqul’,d'ltl MDM, OPE mdadd(wiich. | | (I Q
MDB, the clear swltch MPC and t;he'-_macr;'o- switch MCRO ‘are .
sel to OFF and:a swltch-Judgement'flaé.FSWOFF is set to : ;J.
10 1. The Clag FSWOFF is set to 0 If some of the
aforementlopedfswltches is turned ON. - |
| : In steps_Mlﬁitﬁrough mis, when-the-phbtoMecry'
switch SWS, the teiease switech SWR, the-wlde swltch
WIDE and the tele switch TELE are set to OFF and
15 Torbidden photogrﬁphing combination modes are not
selected, a_phetometry switch ellectlve .llag IFSWSEN lIs

set_to.l,:-wnen some of the alorementlioned switlches is

set to ON or forbldden combination modes are set, Lhe

€

flag FSWSEN Is set to 0. |
.20 _ In step Mle.Lhe status of each of the
above-mentloned switches are Inputtad; and .t.lm'
processfng'ls-cxécutcd-Lhércnrter according Lo Lhe
tnputtoed swltceh data.
Whon _L'h_(:; rewlnd swl Lech REEW Is Ju_dgéd L.'o be ON--

25 (step Ml]O}._Lhe=MODE INITIALIZING subroutine Is.



at ;step MI1G the 1,001' ESCAI('E subroutlie is performedl before
diverging to a series of instructions that conprise a LOAD.|.NG operation.
When the LOAI)I.N(G opern Li ‘on | s 25 rinished ("“the lic lag 1F.1IN)

1s t), . the processlliri gocs to step ML.3. - - - Upon

com .et.ion of. I.0A(i Ing, | Vle rlLgsg FLDEND Is set to | and( the
processing |s advanced by. junping to the beginning or the MAIN -operatl on.
5 Whhen the back cover 8 Is opel,. bo th FLDENI) and FREVWEND are

reset to O (steps M17 andc ML18). In steps ML19 through ML24 in Fig. 11,
t he processi ngpémordemexecstes mhen)t he LOok ESCAPRE kGGkous ine,neghdwrom OFF
to ONis shown, that is when the power lever 14 is |lo novedJ fromthle
power - ON posi tirorf k. th e powdrelORéx@ostedobn stephM&lhot Ohdaphi ng lens is
not in the lock position, tile display changes fromindicating the filn
frame nunber tsl e s qatgpt hre s obee . stengt horoYVht'ﬁl'equ‘enéO(lsﬁépDIVI 2. 1.
. ‘'"hlell, thle 1,001 Ol ESCAPE. subrou tine (stlep

excetiOed. Th&hanging ol ldie. "s's’[‘ﬁgco‘ﬂ'\'/‘e‘l' hesap ﬁ"gBrEO? &S”";I ()”struct

iolls tl~iit; r‘lse a'ZO|_O\(/13E1} : xerattllo t tihe lens i.s
ul | od back | SIS JRGIATRS 1 GhEL Py i L) E81LeE PRREY 1rt chi o
fockc o1t ot 1 B L SN e eI 4 Hobi B ffcbetitiel
ES@E subr outbnandtt el QRSB Ver ges to a
When the LOOP ESCAPE subroutine is completed, the
&g‘ ‘ MAIN_operatlou d]verges to a serles of instructions that
10 comprises a REWIND operation. When the REWIND
operation has completed rewinding the (ilm In the
camera, a rewind complete rlag'FREWEND'is set to 1 and
the processing Is advanced by jumping to the beginning
of the MALN operatlon.
15 When the back cover 8 Is closed (turning ON the
back swltch BACK), step MIl4 ls performed to determine
whether Che fiIm has flnished loading. This Is
'pefrormed by chécklng the Tlag FLDEND. JIf the rilm has
nol finlshed lrmd:_llu: (= Lho lNlag FELDEND. l.s ())."l,h.(! '
20 proccsslng'contlnuns Lo step MILS, whcrcln the MODF
INUTIALIZATION subrouline Is performed once more. Then,
at step ML1G, the LOOP ESCAPE subtoutlne s perflormed
before diverging to a series of instructions that-cQﬁprise

a LOADING operation. When Lhe LOAD[NG'opcruLJon Is

25 finished (= the Tlag FLDEND is 1), Lhe processing goes



scrles of' Instructlons thtat comipr rise a LOGRK oplcrat.oll : R

d(escr.l.l)ed | later . If' t.hte R.WN) operati.o | las Al i i
sd4ic-ta tilhe proCcs lu Is 11(lIVanced ly .jullifll igto "MI)" ()F I'lle
25 MAI N operationi, shown In 1FiJg. 1.3. When the ].ock sw tch LOCK;

s OFF and It |Is discrimnated = step1dk25 that the lens is In the l.ock

posi tion, the focal length Is In d.Lcated on the d Ls pd.ay (step M. 26"

for a period of one seconid (step ML.27) by 5 setting an indication hold

flag FWA. TElI) to 1. Thereafter, a macro comuand flag FRQMCR Is set to 0 Q

(step ML28).tdhevep tMEI120O0OP ESCAPE subroutine (step ML29) is executocd

and the processing can diverge to a * series of Instructions that

~ conprise a ZOOM FBRMRD 10 opera%?BH'o'ﬁﬁ"tﬁF 'Bﬁéﬂgﬂ'oﬁhﬁwﬁéﬁgthe macr o

. request fla is 0. s moved from l.ock pasition to the
wi de extrem HPL ' %hehotﬁ %"$I56 BTQEPSFLng - thgdW8H§e|s "oved to the

nacro posi ti step Nm? h h wtch 15 MCRO |Is

?[wvﬁ)ln& h(,o (2 ie Q%FMPH oM %ﬁo MT’\IQ ?R@Cﬁ ﬁ

ON, the foc n1s di splayéed -an & 'ndPCati on hol d flag

FWAITD i set L0 iner @l Bd ! Vet SaMBECobendebBERT PEDIRR! Bl the

phot ogr abhi ng A< lens I's in the macro position (step ML33). If it is
I n the macr GREWEND Gite thdse Nidi6 a0 | OaLEPS Al 1 TeandsMiz8)cl eared (step
M:34) uind restarted. The p)rocessing.IC 1len advances by Junping to

"M C', shown In. |Irg steps M]fla Hehrough M124 1n Flg - 11, tl_‘nel_proce551nq O
to be executed when the lock switch _LQCK is turned from OFF .
to ON is shown, that is when the power _léﬁer 14 is - o
10 moved from.the poWerfON positlon to the_power;OFF'_
position. 1t the-phdtographlng 1ens-is not in thg_;ock
position; the d.lsplﬁy changes If;'Oln _i.nd_i.cat'.{ng the '_f:l_].iﬂ
Tframe llUlll!)CI.’.-t() ind_l.cat:]ng the f(_)ca'.l. length of the ;l.ens
(step MIZ21). Then, Lhe LOOP ESCAPE_subroutlne (step
15 MI122) Is ecxccuted. Thereaflter, pr‘o_c:es_s,..l.ng__dlvergcgs to a
serles of instructions Lhat comprise a ZOOM REVERSE
operation so Lhu'i;“l,he lens is ;pu].].ed back .to thg lock
';)os.l.i:.lmx. When the ]ons Ié aJ.rendy l'l.l- I;he. lock poéi tion
and Lhe REWIND ()[)(‘l'll Ion ‘has not rinlished, Lhe
20 processing goes (,o st.op MlL24 so as Lo cxcc'uto Lho l()()l‘ N
ESCAPE subroutine and processing diverges to a
serles of IneructJoné that comprise a LOCK o__pcru_t.lm_l_'
(Iesc.r.l.lmd fater. Ir Lthe REWIND opcecratlion lm_s !‘ln_lsh.cd .
Lhe procéssl.ng s advanced by Jumping Lo "MID" of Lhé |

25 MAIN operation, shown. in Flg. 13.

[N



lens is not in the nmacro position, the macro command flag FROW
17 and the processing diverges to the ZOOM FORWARD operation via the LOOP
ESCAPE 25 subroutine so that the | ens nobves towards the macro extremty.

-20- Jn s t;eps M. ;37 through M43, witeu thle te.le sw tch TELI is ON,
t il e~f ocal Iength ind!Mication is dl_,yplryed and the Indication hold f
| a FWAITD 1.8 set to 1. Wien the |léns Is not in the tele extremty,
it I1s 5 descrim nated whether tle .lens is |I.nr thle nacro pos | t lon or -
In the zoom area, ujpon conplet;ion of the LOOP El SCAPE sul broutine. Wen

thle lenis Is [i thle zaom, area. 0oL €S | fyefges to n series
ofr initrtc ti. k“l"rna‘t‘e ) ‘f%es(rhﬁé(l)& F‘F (?[7IL§?'I‘&<L}{‘ [gpera tilon to
~move the "l a thetdieler 8 dghat bfe31éns!1s IR thBC1BBRT O
position, tl(ﬂie proce rg%?g (I\e/qet? gsmt%rk ﬁlelZOO\fl‘ 'I'E??SE operation. to |;ake
back the |egggiejbae tl‘ﬁe EI'&-)er emﬁé"l,h Vﬁ?eﬂldheaﬂedl%ﬁ ihé @lspadly in
thlet ele extfren1ty tile dlsp.laly hQCo.I.. .Imer |Is cleared arid thle
count of one(dgep MISGINT IS a ISR DT diid -ﬁétap]&lMsﬁlélptMT?mghbMS()
when thle wide swl tcl WDE Is ON, the focal. length Indication .Is

disl)..aysd sénlinhlgeani |lwdietatdldn Helid] ﬁkngHNnATLD)stlset to . 1. 1
tho .i s . J 11 WI ( Cextremuil ty, the (I t1I SI) I lylo 1l (ld

Thereafter, a macro command flag FRQMCR is set to 0
O ‘(step M128). Then, the LOOP ESCAPE subrbutine (step 'M129) is
executed and the processlng can diverge to a
A ' series of lnstructlons that comprise a ZOOM FORWARD
10 operation. In thls operatlon. when the macro requesc

flag FRQMCRO is O, the lens is moved from the lock
position to Lhe wide extremity. whlle, when thls flag
is set to 1 the lens is moved to the macro positlon.
In'steps MIso'éhrough MI36, if the macro switch

15 MCRO is ON, the focus length Indication is displayed
and the indlcﬁtlon hold flag FWALTD {is seﬁjto 1. Then,
the test fs made tb détérminé whether the photographing
lens s in the macro ﬁositlon (stép MI33). If it is In
the macro.pééltloq. thellndlcatlon ﬁold timer is

20 cleared (stch M134) and restarted. The processing  Lhen
advances by Juhﬁlng to “MLC"..shéwn In Flz. 13. Ir th
lens is not In the ﬁaéro poslﬁlon. the macro command
‘flag FRQMCRosls.set.td 1, and the.précesslné dlverges
to the ZOOM FORWARD opéfat1on Qla thé Looé ESCAPE

25 subroutine so that the lenéimoves towards the macro

extremity.

N .-I—._S -'-é.et ‘e t. O. LRI PR



20 - timer is c.leared ridt( restarteod. Wen thle lons is 110t, JII the.

tele extremty, ii. is discrimnated whether the lens |Is .111 the macro
pos.tloinor iii tile z.00111 area it 115)(71 colm p.loul of rthle LOOP
E.SCAI' | E subroultlrio. Wwon. the.1 lems IS IIIl the Zo(-m area. the p)r .
0.'cSS| ilg 25  diverges to a seT4®s of ins tructlilotis that; comgry '
I ss ni |l ~~~~~~~~~~ _ o> . ' o L -21-
VVl)E Sl:1f"f operat.on to nove the lells to tile wide si(le. 171 1 1;.

.s ill t;hCnmcro j)OSto stlon, tihe processing d |.verges.to tile ZOOM
RI M VI ERSE oper at In. steps Miade g #M14bndhen thire tqbelwekch cuil |
lty. 5 Thtus, tile photograpllll ens |s set’ | e macro -
position, whEKEt A& Aer FheulechivAeRE 1D g d\Ic‘“’IJd"D> Is d"*""?’é?‘ll act; tlle

I f hi I I
e 1 s eRBSAR SR nehd il PR ad o FEmbEY e
dllrecltlon h%ole“ "bn §B9Qﬁewk¥§% %QQQ%QP 5%6 fEFHg 12, In caselt;

Js ‘necessaty f ghl nIor t'l he" macr o teIe suirt flag

FMI'SI FTe hsdéearminawat m.%tj,@@am.leewm Qs tiinl qIIeemﬁad& qmépiﬁyr?d and
thle in lcatlon ht o]ld-fllag FWAITO 1Is set; ‘to 1. :Thereafter, the

process ingod5in €h¥ergem heehhl apzmﬂﬁ\ﬂéltﬂ% Qrerald qodio usrcl'mfrs tile
lens to tile tele extremlty'via Ithc |.OOP" EI'SCAPE, subroutine:
:_suhroutlno When the lens is In the zoom. aloa..lhe - (:}
progesslng diverges Lo a serles of Juqtructlonq that
compriscs a Ith SH[F1 openuLIon to ‘move Lhe Ions to_ _ ;J
10 the tele qldé' IT It Is In Lhe macro poqltlon. ﬁhé |
proc sslng dlvelgcq Lo Lhe 700M RLVFRSE operatlon lo
take back the lens Lo Lhe Lole eeremlty
When the lens Is alrcady ln the Lele extrcmlty.
the display hold leor Je cloared and Lhe counL or one
15 second is reqtarted | |
In steps MI44 thfough_M[GO whon Lho wldo.quLch
_WIDE Is ON, the focal-loﬁglh Jndlcatlon ls diqplayed
and the fndlication hold flag I~WAHI) is sot Io I_; r
‘the lens Is In Lﬁe ﬁldé eerchLy. Lho displuy hold |
20 timer 1Is cléared ﬂﬁd.restdrted' Whon !ho Ionq Iq nol'In
thoe telc oxIrémILy. iL is dlscrlmlnated whether the
lens Ié In the macro poqILIon or In Lho zoom utoa, upﬁn
complctlon of lhe IOOP ESCAPEE suhroutlno.. 
| - When the .Iens Is 'IlI_ the zoom u_rcu._.l,h_c.pr’m:es.s-l_r.l_g.

25 dlverges Lo a serles of lnstructjons_thatfcomprlscs n



Wth this lens, the (21 | S itico'f I I IIl 1 1. Co wul"'tk |l IIF maltt < '
20 phiotograplis |Is atpproxinatcly | nmoter (in) . 'li iU wbben the
lens | s Intlhe macro pos | t i on a.nd te (dl s |ance neasurenent;

i ndjcates a-distance greater than 1 -in, I t is Inpossible to take an

| nf o pl hotograph. .I1fl ti;le shutter2bel ttonl |s depressed tunder
ltiir s condl | |-lon, IIl 25 this enbodi nent. shutter release 1Is |ocked
arnd tlic |l en's -22- ' 0" 1s s 1(.

Le(d to ithe toi e. ex t rinlm ty r rom the ma c ro p(s3. tion. Tie
r.tag i Mers | wipgEssA¢irlopealthin tOTwWavle .Uhe SWsOWd Nehd etdd Ssraél ed by
a series or Inistructions that conprise. an AUTOVATI C EXPOSU RE/ AUTOVATI C
FOCUS 5  ( AEAF) 1 CONSRDu. tapemalkriooposiifUtionst apdViimcdd mondllvégas of t he

rewi nd conplete flng IEMENI) Is chiecke(. Ir ithe rewi nd operatilon |has
11 n.J.shed, tO0th&XZ00M BIEVERS&Eedpemntioa O DOkedibfagsyd dipe (bttep BdJ. 56) .
JI f the flag Is 0,. .e.. the rewi | nd operationl is 10 not r.[isile(i,

a MO .l SE T thad-sfabestirpmhéyls perrorned: (step M.57). After the switch
Judgenent flag FSWOFF has been set ln itep "Nn_sl;g%p ,ht;¥g4 Hhe MOD) E
SE "1 ING stibr out i nEVVE - cHREPEAFOBRADY Lfi dfna ssmoter®s Ui Hasrds 1o
CFF D L1, PURh, LBRS e pa B pRfcho MR o761 L e

) retract the ]ens'frdm the macro posltion to the zoom

area, the zoom lever should be moved from 1ts center,
k“r : ncutral positlon tbwards either directlon.

10 In steps MI51 through MIS4 In Fig. 12, in case It

Is necessary to shift the lens, that is, if the macro

tele shift rlag FMTSIIFT Is set Lo 1, the focal length

of the lens ls dlsplayed'and the indlcation hold Tlag

FWAITD Ls sel to 1. Thereaflter, the processing
15 dlverges to the ZOOM REVERSE operatlion to shirt the

lens to the tele extremity Vié the 1L.00P ESCAPE

subroutline.

‘With this lens, the
(lls'l,nn(_:(:' fimit for Lanking MaCro

20 photographs is upbrcxmatdjy 1 meter (m). Thus, when

the lens Is In Lhe macro position and the distance

measurement indicates a distance greater than 1-m, it

is impossible to take an infocus photograph. [f the

shutter button ls depressed under C(his condition, in

25 this"embodlﬁeht. shutter relecase 1s locked and the lens



-wi t hout changing any setting. If there Is a node change In the MODE -
SE. T'I " JNG subroutine, a node chatige |I' . lag FM)ClIt; Is sel. 1.0 1 20 -
while If there I's no change, It Is set to 0. Wienl th. processtrig returns
f'rom the MJ)I SEITTING subroutine to the MAIN operati-on, the state of -
Lte |laisg FMDCHG i s checked (step (B2t58). If there is a node cIIanTg
tilO 1jllcati.on hio.l | .bod Ag IVAITI) Is; sel. to |l In) 25 St ¢
M .59 before the proc~essirng junps to the begllnlrlng Q : o
-23- of thle MAIN operal;lon vi lalie | OQJ' ESCAPE sul broutine. Ir there is
0o change, ksheshphDtedreto yisai tebeSeBLaraityl rpinotmnennr:y roM tch erfective

H

flag FSWSI . EN are checked In steps ML.61. and M W62 Wien the speciJ. r.
e( 5 conddshttiions. ar'thenflagi FYES )\ Fihde sedalin Ia_eth@% LAJICH dilidon I's
di spl ayed in steps ML63 through [4.165 and the.) I ndl ca;tJ ot hold

rl.ag FWAI FOUCRU G eint Tsreabledebyi pi geries @lvdngdducd ione AEEAV
CONTRCL t te thle
o ohu t a (Ginn |k Ao R R 3l 0B Sxetited "
whel t té |l e (ﬁtﬁg&gql(m&w ETCIE‘ES%\EHI)WO\I every switch datar store(J In each

menory of t DEl'| "are OFF and the node that allows a

phot ogr aphi I to fhe J@keMids, Une S6hatTioh be. thBe 8FARIOONFRTe Per ation

i s pertornmmed _
[lag FREWEND lIs <ho<ked Ir Lhe rewlnduopezation_hds -Q:}'

finished, "00 EX™ Ls displayed on the LCD display (step

N
i

ML56) . if the flag is 0, 1;ef. Lthe rewlnd_operatlon.ls :'EJ
10 not flnjéhed, a MODE SETTING_Subroutiﬁe'ls perflformed |

(step MIL57). o

After the switch Judgement flag FSWOFF has been -

set in steps M12 thrbugh. Mi4, tﬁé MODE SETTING

subtout]ne_ls execuled only. when all sﬁltches;nre set
15 to OFF by the prevlous_lnputs. If some switches are

set to ON, the brocedurc.returns to the MAIN operatlon

without changing any setting.

1r l;het_'_e ls a mode change In Lhe MODE SETTING : f«-\ '
sﬁbroutln_c. a mode change rlag FMDCIG 1s sel Lo |,

20 while lf there 15 no change, it is set to 0.

When Lhe processing returns from the MODE SETTING
subrout;ne Lofthe MAIN.operation._the stale of Lhe flag
FMDCHG is checked (step (M158). If there is a mode
chango. Lho Indlcution hold flag FWALTD Is scl Lo | in

25 step M159 belore Lhe processing Jumps to Lhe boglnnlng



only when the SWS is switchte( trom O(1FF to ON. Thererore, If the zoom
llever |s operated, Cor Instance the MAIN operation cont.inues wthout

executing the AEAF CONTRIQOL. .“"opc ra t | or,. 20 - 7 In s tel) M6G

a CHARGE CONTRCOL, subrou |; | nc descri bed Inter, wi ch controls tLl

St r*CEZg Ansl ai circuit, Is called. Indicggion chan 1ge |.s 1then executedJ
In skeps M .67 through ML71.. if holding of the display indication is
requestedit 25 .J s chocked whothe r i second hars j aSssq( s. Incc tlhe
- 24- Q Indication hold .tiier wls

| d h d,, he
F i boat ol °r§rot' * PR SRe BT 1’ bRePLBOR ?%tatf. bR s ot
regjues ted , or ﬁ\]qortql &St d@:?fngetheht bt.b%t@%w 3wi tRuRYs |'s

re-di spl ayed and the ndi cati on ho I's cleared. Thus,, thle

i ndi cation of phg tmnlf:rcﬂrm.m@eéwt@cnlyﬂne@wtxaremag PEASENt Bee
I I ndl catlions. 1uCSSnl eess the other data to be shown Is only tenporarily

di spl ayed. 10 checked At &/tdiau Mg foid IMPS2 nDsWhanstRp bhedlriadCHARGE
PRORI B3I T Tl ME subroutine descr .bed |.ater is cal.l.ed. The processing.
t hen Junps5to sbegiMi2ns mrtd e Vs T Nedpetiaei bacal| henll tadbratlone start

of strobe char9|n%1;%1%§:a %% steps M163 Lhrough M165 and the
(:)- Indicatlon hold flag FWAITD 1ls c¢leared. The processing
then diverges to the AEAF CONTROL operation, via the-
&f ’ LOOP ESCAPE operation, so as to execute the
10  shutter-related controls. |
The AEAF CONTROL operation is executed when tne
photometry switch SWS Is ON, every switch.data.stbred
in each memory ol the SWS, SWR, TELE and WIDE are OFF
and the mode that allows a photograph fo-be'taken is
15 set. That is, the AEAF CONTROL operation 1is perrormed
only when the SWS lIs sztehed Crom OFF to ON. a
Therelore, 1f the zoom lever ls operated, for lnstence,
the MAIN operation contlinues without executing the AEAF
CONTROL. opcratjqn. ' |
20 _ In step MIBG, a CHARGE CONTROI, subroutine
‘described later, whlch'conhrots-thc sCrohe Clash
circuit, 1s called. lndldatlbh“change s then c}ecuheﬂ
in steps MI87 Lnrdugh Mt?t;" -
If holding of the display 1nd1cat10n is requested it

25 Is checked whether 1 em'oml ‘has pussod since llw



15 for a charge prohibiting time which is set dependi ng upon the frequency
of strobe flashing, so as to prevent the strobe circuit from being over
heat ed due to continuous use of strobe fl.shlfings. Tell CHARGE PROCHI Bl JJ. -
"1'": 1 ME- sulbrout .1iCis to shorleci the (.:Alarge 20 prohlbiting .g
time. The above is an expl anation famnghe MAIN operation, and varl ous <;2
subrou ttries an(d opcralloins di vergirg thererron1mﬁ. li. nom/he. de

| .ed: 25 ( (CHAUI GE, CONTROL.. suil)?rou I) ) 0

- 25-. The CHARCGE CONTROL subroutlne is called |n the MAI N operation, a

REL EASE- WA Ja (E0RESH SHBT QUL G rOWadn chWRFRWAL HaPgIROy iy iipgs the

| atter two being both described later.  Referring to Fig. 14, this
subroutlnepasq@aLnchaabk¢q5nmmyeneepuayhheimhangﬂJQpekﬁnnmnuuand I's
periodically called In every 125 ins rrom any operatl|oTi or subrouitine. In
step CCl, it i%heetholding ofictherdiaplawaindigastion tisnd'at me has el apsed
by checking a prohibiting tine .10 conpletion fl-ag FPWTCVMP. When the tine.
has not elrgmeds (edTOnP £ spcond btlépl)@egﬂla thieAREHE mPFE@EINBY TI NG subr out i he
described later is executed. Then, .in it |Is descrimnated

whet he¥ cHubthery 18 peodlisplazad wdchhect&nﬁéca'«ér%lr (j’é"ﬁ’r dHi%% t I ng tline

flag F-rS
g H%AITU is c]eared o i .3 
Thuq._the jndlcatlon ol the fllm frame number lq <:>

given profelence over oLher Ind[catlons._unleeq the-

other data to be_shown is only Lemporarlly displayed.  \d

10 - After pausing for 125 mslln_spep M172, a CHARGE

PROHIBIT TIME subroutine qesgplbedfldter-1sf¢a11¢d.
‘The processing then jumps tbgsteb M12 of the MAIN..V
oPeratlon, | o : ._ _
In this camera, the starti@flstrqbe_Charging isadelayed
15 for a charge prohibiting time whiéh'is set.depending upon
the fréquency of strobe flashihg, sp_és_to prevent the -
strobe circuit from being ovef hea;gd gﬁe to
continuous use of strobe flashings. Tﬁé.CHARGE-Pkﬂnlan
TIME subroutline Is Lo s;ir()r'l.(:tn |.!I(! . charge
20 prohibiting tlme. . |
The above is an explanation fpr'the MAIN .
operatlon, and varlous_SUbroutlues-and:operntlons

diverging therefrom will now be descrlbed.

25 ( (CHARGE CONTROL subroutine))



15 t charging is prollibited (FWWSTI = 1.) tle processing diverges to step.
CC7 and a (CIIARG@'1 STOP operation |Is execu ted. Wen the charge
prohibiting tinme has el apsed and the I)roth.11), ,lig 1. he colllp le otl
itiy, I' ug 1 WItM)' Is Sexx. Co) 1, or 20 wh)eQ tile puohi bi. 1 -
rug C1)nmc (O 1.n)scd In the (CIIAItt-'f~@F-011.13 Irl N( subrou tine nold
(I thcharLg prclr 11) 2.1 rngt ine flag FW'S I'? Is set to O(, tie
chlarge rerucsl; 1'llagr FUM.JQ is clhecked In stop CCf. Ir strobe charge

|.'s requested (1(ClIG the’ rocessl ng_advance e |
nol .. 25 the proZ8esk %&ﬂ-ﬁii( L ’(% éé’lfmi A tne maln

Q A prohibiting :inme reduclLion tihe &k AR IﬁTgRVACC4
so as Lo enabPReEA&i %ané!%#} W{I ng tine é'tlﬁg sho?tened in a CHARGE

PROHI BI T TI ME Thak $qmﬁ'%mrmtnndescribeﬂs CC7
t hrough CC9, S;ﬁg‘%%ghgr S’Fr?g and. oq:ll% age :checklng are stopped and the red

lanp is turne P iHF S NHoLd etmp&mmmmomineepﬂpywnwﬁpéﬂlwt
was called. 112 %rgrg?{naﬁs ?febgueste it" I's Judged, tin step CC6, whether

8 seconds Or R @xedutAIRd didje 10 charging started by clecking a time
out Flag FTQUT set In a TI M- ClJT CHECK sul )routine deserlbed later. If 8

seconds or MipeatQdh, ahd hPé’%WPcaﬁ]ﬁWﬂﬁe@”Jﬁ'@ﬂeF@i@ﬁ inge
prohI|b|t| ntg t| me corrpl etlon flag I'W

Trom any operation or qubroutlne
~ In step CCl1, it is determined whether the charge
&wg : proﬁibitihg time has elapsed by checking a prohibiting time
10 completion flag FWTCMP. When the time has not elapsed
(FWTCMP = 0), in step CC2, a CHARGE PROHIBITING subroutine
described later is executed. Then, in step CC3, it is
descrlminated.whether charging is“prohibited by
checking a charge ptohibitlng time flag FWISTR. If
15. charging is prohlblted (FWTSTR ='1). the pfoceSsing
diverges to step CC7 and a CIIARGE STOP operation ls
executed.
- When the charge prohibiting time has elapsed ahd_the
' prohibiting Lime complietion flag FWICMP (s sel Lo 1, or
20 when the pnohlbltlng time colapscd ln the CHARGE
l’R()lH.l}l'l'.lN(}'suh_roul,.lne and CLhe chargoe ﬁrohlhl!.lng“ Lime
Tlag FWISTR ls set Lo 0, the charge request flag FCHGRQ
ls checked in step CC5. Lf siLrobe charge is requestled
(FCHGRQ), the processing advances Lo étcp cce. I not,

25 the processing advances to step CC4.



anfd tilhe cil;lge request rilng F(CLIGRQ iire sot to 0. Il. 15 step CC10,
t he CHARGE STOP operation is perforned. I'f 8 seconds has not yet passed, in
steps CCl1l1 tbrough CC. IS, the charge onl flag IF-CIIG1ls set to 1. so that
thle chalrtgin.rg t Inmer starts, *nd._a voltage. check si gla.l. Is oil fl. e
10(led wit I | C( chtrgintg 1qS 1) T8ffl )I 11.ed. ' This Is because t
t)rescent voltage b)erore charging 20 starts |Is utncertalln. If chargingis
al ready being - started, the processing diverges rrout- step (CAIl and a 718.
PULSE TI VE NEASURBIBNT iitfini Otlrhe 1Auddlih £1dq FeMEsTP (1 WTsdd. Gosuh ) rou
1.1 it a.o executC(1 ul'l st ‘eps CG.6 fd (,(517.-1By checklng tiec 25 -

-0, in step CC4, so as Lo eﬂZbléh&ﬂ@e gyt posh b agiigCM P
which Is set In both subroutines, it is Judged whether: charging‘is
conpl et ed. timesthl ke EBOYRdredeln t dHARER PROHEBATITAMEOLLBIRURNGREDS 330
Vin the Rf.S PUL. SE TI ME MEASURI EMENT' 5 Subroutine. 1n the case that the
vol t age do€Benet ineible EﬁaR$EﬁS%QPEbnexmhﬂsnhaia stepsdctrom the start of
charging () ‘however, the flag FCCMP is set to 1 if the charged
VOltRGé exthreough70CY. Widier cherg ing larsl corptege echét il arel ), the

(

CHi Al 10 STOP operation |s executeed via step) CCIO |f charging
stopped and the red lamp is turned out, the processlng
returns back to the step from whlch‘lt Qas called {:D

If charg]ng is roquested -iz_js Judgod In step
fcéé; whether 8 seconds or more has passed after _ o’

10 .charglng started by chockjng a time ouL Flag FTOUF set

in a TIMP OUT CHECK subroutine descrlbed 1ater -lf

8 seconds Or more (FTOUT = 1) have passed a charge on
flag FLHG. Lhe prohibltlng time completlon rlag FWTCMP
and Lhe chutgo request fTlag FCHCRQ are sot Lo 0, n
15 step CClO - the CHARGE STOP operatlon 1s performed
| If 8 seconds has not yet passed ;1n“steps_CC11
Lhrough Lcla, the Lharge on (lag FCHQ IS'setltp 1.s0
 LhaL the charglng timer starts, und_?a;voitage-check _ | s;
signal ls ouLpuLLcd whllu chnrglné.jS'. _ .|nwﬂHllexL
20 "This is becauso the prosont vthago hoforo chxrglhg .
' sLarLs is uncortaln | “
If charglng is already belnq started the proce551ng:
) dlvergcs From step CCL1 and a RIS . PULSE TIME MEASUREMENT

subroutlnc and the TIME ouUT CHIECK subroyhlnu.nrc

25 executed in steps CCI6 and CCI7. By ehécklng the



I's .not contple ted the cl harge enabl e signal CHEN and the voltage check
signal . are outputted an(d the proceSS|ng returns to the MAIN operation
(steps CCl19 through CC21). 15% Thus, before start; or charging,
steps CCl2 through CC15 are executed once, and the charge check signal Is
ourp ed to chieck the present vo.l;agesfharglng theni starts, if' the
vol t ~age (loos not reacli 33() Vin 125 nme via steps CCLl6 through CC21 the
process returns. 20 During charging, steps CCl16 through CC21 are repeatedly
cxecCutol. At the I (line of' codin) It lon ) O, clr t-grig. sLeps CC7

LB a2 SRAKECLDIfA S ST TR TR Wi SRR M | 1,

CC2 of the O AR &HEREL, $UbIgUyukiged Whetnew RIawging liss cal l ed when
the charge. prohibiting time has not been conpleted, and a charge 5

prohl biting tlcomeldtdand Thesvalagi ECOMP tise sertoltioi Yibmhiemy themehargra ar e
conpared so |;lhat st;robe charging .Is postponed by the charge prohibiting
time to prevemblﬂaxﬂI¢mp@¢d$h§3§tVobe the RéﬁiPUlgF TING MEASYRIEMENT
proli.lb.I. Lng tlme TWIs deterinlned a ccolr 1gl;o0 a prol |)it Itg
tlIme 10 .'tuat FUPTAHING s KRcthe, €ame RERRBUERE YP aﬂ'EASBREIVPE reach 330

V after 8 seconds have passed from the start of charging
(:) .however; the flag FCCMP ts set to 1 if the charged voltage
exceeds_270 V. ‘ |
(O Whén.charglng is completed (FCCMP =1), the CHARGE
10 STOP'Operation Is ekecuted via step CC10. 1f charging
Is ndt'coﬁpleted..the charge enable stgnal CHEN and the
voltage”éheck'signal are outputted and the processing
returns to the MAIN operatlon (steps ce19 through
ccz1). | |
15 Thus..befdre start ol chargling, steps CClZI
through'CCiS”afe executed bnce; and'the charge check
slgnal ls outputted to check the bresent voltage.
Charétng then starts, II the voltage doos not reach JJO
V in 125 ms v1a steps CC16 through CC21 the process returns.

20 During charg;ng, steps CC16 through CC21 are repeatedly
cxeculed. AL Lhé:LJme of complellion of charglug, sleps

‘CCT through CC9 are executed.

( (CHARGE PROHIBITING SUBROUTINE))

25 Fig. 15 shows a CHARGE PROHIBITING subroutlne,



subroutine anrd th e CHARGE Pi zQJl .u.1J- T.I.ME. subrout.1.i.e. ir the
prohlbl.itirng ti.lme t;iner has not yet started In step CS1 (FWSTR=0O |,
It Is started arid the prohllbitl.nlg tJme rla g nhid a prolilli. tlig t;
lme reduction. 1S flag are set to 1, In steps (CS2 and CS3, so tha t o
chargi tg |I's stopped In the CHARGE( C@8TROQt, sui)brouti ntie of Fig. 14,7hn

. steps C4 th;rough CS8 , i f thle prohlb I t;.l rigl. mne data t Ils o
| arger than f50i, a p rolbl I). Il g Llitinc 10 Sec. 20 setting flag

FWI. JOS I's set: to | and the data n is forced lY set; to f50 :aw] the p olh
i1, 11 igvhigh rlﬁc‘-mljeé'rrél'! §LP(V) & sdsthe. CIIARGE HEQN¥IRQIat 2 ii i X |
ar ger (than 7 ang i er * tharl 5(), 1the 1.0 sCC. sell, lug rlg,

| FWr (1 S FY brpy #E& alnld the proccss.Inrg re turris to Lhe MAIN opora |t

. 25 7 { 3 CSO th h D
ol 20- csﬁ"er* F“"Q&ﬁ&% gs H%fﬂf%i’iiﬁﬁf’iﬁj' ﬁ"tefpb"rs %0 tine 1.5
cancel | ed i‘BFllb*i%lg&rgo“te.‘&%”“%é Gt NSed? &&@;t\@tead opRE 24| ehepﬁgn the case

that the’ | BI TI NG subroutine-is executed after -t
O R I BFORY. bNEJﬁEbVLQHbl MW ahdS 1HeaWalde WTE tweoqmurm @dg@nces from

step . to) ~CSl 2. [li steps CS12 tbrougl: CS.1.S, ir tbe 10 sec. flag
F.Wi. 1 OSLhBe nDlméet ;:rt‘»Ocﬂampatrpkll sfor Olhhl ZbOrTolblég dldrangTWsl S set
postponed by the charge prohlbltlng tlme to prevent _Q:)
hecating of the strobe circult. The Qhargg'prohlblting
time TW is detqrmtned according to a ptohibitlng Clme -’
10 data n which ls set In the RLS PULSE TIME_MEASUREMENT
subroutine and the CHARGE PROHIBET TtME,subeuLlne.
Ir the prohlbttlng QJme tjmef haé_not yet started
in step Cs1 (FWISTR=0), It Is started and the” |
prohihlting_t]me_rlag and a prohlbiting time redhctlon_
15 flag are set to 1, In steps CS2 and €83, so that
charglug lélstopped In the CUHARGE CONTROL subroutjng of
Flg. 14. | |
_ln steps_de through css8, |If thé préhlblcjng_tlme ' -
d_at;a nis ..I._urgcr t,hm_n 50, a prol_llblt,lng L'Imc 10 scc, |
20 setting flag FWTtOS Is set Lo 1 and the_data n is
fbrccdly sct to 50 and thc_prohlhlting Limé Ducomcs IQ
seconds. .I_.l" the data n Is Inrgc.r Lhan 7.:1ml mnullvr
than 50, Lhe 10 secc. sotling ftag FWTIO% Is cloarod und
the processing reLurnq to Lhe MAIN oporutlon

25 If the daLa n iIs 7 or less, ln steps CS9 through



'10. ton x .125 ins, and It is chbecked whether the value In the

prohi biting tlne ti mer exceeds the cal cul ated prohibiting time TWin step
CSl 4. If the 10 sec. flag FTWOS is set to 1, it is checked whether the
value in the prohibiting tinme timer exceeds 10 seconds (step CS15). 15
Bef'of @\ t he prohibiting time timer has ce@fted past the prohibiting tine TW
or 18-sec., the processing directly returns to the MAIN operation. After
the tinmer has counted the prohibiting time TWor 10 sec., the prohibiting
time timer is reset and then the processing returns to the MAI N 20

operati onst epg; qutg tﬁ{&%ﬁh\l&ﬁéummﬁnw PSP IMBes @b Pb [ Pndt 1510 ttnle 1s 0 ins
) it <7, 0l 125 1 ns < 50, arid 10 seconds i r ,, 2i0. As:

described | atcerncealéﬂ aaicted ltco ;n &o&/ﬁw PeeuEhar gb nghéeéymhenaf t er chargi ng
and before flashing. Wiile 1 is subtracted 25 fromn at every 4- seconds
Accordi ngly, biperehdrge prohibiting time can be - 30-

7 set correspondingly to the frequency of the strobe flashing. ( (172,

PULSI TI'ME MA. ISUEhRENBseuthadt ithe )CHARGE PROBIBITING, subrguidine JisSE Tr

ME MEAS1JI RE. NINI| 5 subroutine called I n step CC16 of the ClHARG E
CONVRCL subr ogkechded pfiters iy &dl“l‘(?f'-hé"?%'”ékbbuf@ﬂ t'b‘“f'l"é‘!bb‘t'et hre :.4

vol tage ol the strobe matin capacitor as ul se E : . y
is started, the processing advdnces from step €Sl to

O csiz.

In steps cs12 through CS15, il the 10 sec. flag

&eﬁ . FWT10S Is not sct to 1, the prohibiting t]me.TW Is sect

10 . ton x 125 ms; and Lt is checked whether the value In
the prohibiting time timer exceeds the calculated :
prohibiting time TW in step cS14. If the 10 sec. flag FTW10S
is set to 1, it is Checked.whether the value in the
prohibiting time timer exceeds 10 eeCOnds (step CS15).

15 Before the.prohibiting time timer has counted past the
prohibiting time TW or 10 sec., the processing directly
returns to the MAIN operation. After the timer has counted
the prohibiting'time TW or 10 sec., the prohibiting time
timer is reset and then the processing returns to the MAIN

20 operation,steps'CéQ throﬁgh CS11. |

Thus. the prohibiting Cime is O ms jr n < T, n:x
125 ms if 7 g n < 50, and 10 seconds If n 2 50. As
-described later, 2 is added to n at every one charging cycle
after charging and before flashing. While 1 is subtracted
25 from n at every 4—seconds. Accordingly, the charge

prohibiting time can be



‘ol0)ta.llne(l by vol. tage - lime colnvers.ioil. lii s 1l.eps 1RL. t; g
hroughl RL4., thle vol t;aec eckhk 10 signal is set L;o L, ard.] It i. s .
cllecked wh ether the RLS becones L before a 2 ins tinier tines up. As
descri bed above, thie RLS becones 1. onIy when the charged voltage exceedsh
270 V and thereby the Ne | anp turns org0 “Thererore, tinme carge(d voltag s*
15 discrimnated to be 270°'V or less, if the line RLS remains H for nor

than 2 nms, and a charged v0|tage 270 V flag FCH270 and a charged voltage

280 V flag FCH280 are bg | ear ed, in- ste‘g RL5 and then a
val ue DGV F2E s@RT¥8SPPRd hBg! VetPeH?meﬁ&qt%ft% qxﬁmfrs'%p%'ia benflaghing.
Thle strobe capacitor is. rtil.ly charged at; :330°V, and the guide nuni)er

s deternrmlie d based upon the | ight -quan’tity of 'a-fl.ashing.-at this

full -charge a r - _] | ['" thie s5rober)
CNflI D | or( ﬂg g?"‘l ‘:IO)IWM'% o Aqgkn\‘u Iql q"btrrec‘)‘bl'l'flé/s wrepared t.o | A astl

25 COFFeSpOﬂdI ngi.-yg airtshsweh@haeﬂmolpmme'ruvﬁmﬂmkxbumrnrr' 10 - 31-
ti he gul de nunber -nust be corrected Inl accordance wld th the charged
“vol tagegt 0 sty edUt Bner opel edxpasetep DCY6 ®fa yhar VTARGE vd:mn'mmlem esent's
‘the corfecting amount or 1,he gu 1-10e nunbeicr correspiowii |.1ng lo t;le -
charged volsuhingetide. Théhparaubt'eullluesés me'z:’!neat tcB]sBetxecot tﬂme 1/‘4 at

vo]Lage ol the qtrobe maln capacltor ae a pulee tlme 6:3'
ohtalned:by voltage —'lec 0onvor.lon o
Iu steps RL1 t'hrough RI 4, Lho voltag‘e (hoc'k' :;

10 signal is set to L, and lL is chocked whethor Lhe RL.S
becomes L befqre a 2 ms Limer lees;up. | |
As -described above, the.RLSZbecpmes Luenly when
the charged voltage exceeds 270 V and thereby Lhe_Ne_

lamp turns ON. Therefore, ihe chutgod voltage ls_

15 discriminated to be 270 V or less, if the line RLS remains H
for more than 2 ns, and a charged voltage 270 V flag FCH270
and a charged voltage 280 V flag FCH280 are both cleared
i.e., set to 0O, in step RLS, and then a value DGV is set to
0/4 before returnlng to the MAIN operatlon._f_ | o N

20 The strobe capacltor_lslrully chargeddat 330:V.

and the gulde number Is determined haecd.upun the light.
guantity of a flashing at thls full—eharge voltage.

However,; - : | cven IF Lhe.erdhe enpaeltqr_.
is not (ully (‘hargod Lhe sl.rol_h.(_':__ls preﬁurcd_- to _.l'.l_.aslll-....

25 correspondingly, at the charged voltage. Accqrdlqgly,'



285-V to 315 V. and 0/4 at 285 V or less. In t he case that the RLS becomes
L before the 2 nms timer tinmes;up, i.e., in the case that the charged
vol t age exceeds 270 V, the tife that el apses until t-he RLS becomes H 10 is
measured by an RLS pulse time tinmer to set the pulse time T, in steps RIU7
t hrodgh, RT). Wen the charged voltage excdéos 270 V and the RLS pul se
appea for the ir'lst; tL.Inc arter charging started, steps RL11 through
RL14 are executed once to 15 correct tile measurement reterence tiime TI
according to the neasured RLS pulse tine T. In the case that 500 ns has
el apsed after clisg ghwmixictrumber Mmudti bedebereacned( ihaaedongancicherjaver age
val ue T1AV or past Ti's stored in the RAM 'T hen , Tl whl Il o( I s nnmw
| y (I tornt | thelcharged veltage tgqhtain acpraperaguposive.’ DERVisan(]
2 Is I(i(dd(d to Lie prohibi.ting tine data n. Wien the RLS becones L
before 500 ns Hadaliamsker syinbeh tnepeedeylagtheneorraetingapmeunit; ofs
assurmed that Live c(1pfl10 1 .Lr Was tjj reil (]y cihargoCd alt 270 V or
vviorn 25  beffd\%e &Halginymper seemsrandiihelvathgcchrresiayoliinge.
-32- as Ti githout correcting Tl. Hepce, in.tg'ﬁ ase, it is_ggsuned that
t he char gi ng 1;tl$.?ﬁené’qrsﬂ"_§%'o‘?‘*t_ja§1d§? 210 196 tBbpt ir"é\t r‘érr'f'gﬁern"'?aea"_
E{ﬁgsforner I's sxealy ¢ (§¥§(meﬂﬁﬁ 6V%WQ¥Lf%équgpefes§9 the prohlbitlulg
(:) In the case that the RLS becomes L before the 2 ms
timer times up, i.e., in the case that the charged voltage
o : exceeds 270 Vv, the time that elapses until the RLS becomes H
10 ;5 measured by an RLS pulse time timer to set the pulse
time T, Iin steps RLT'through'RLQ.
When the'éharged voltage exceeds 270 V and the
RLS pulse appears for the First tlimec after charging

started, steps RL11 through RL1l4 are executed once to
15 correct the méésuremént reference time T1 according to
the measured RLS pulse time T. In the case that $00 ms has
eiapsed after charging started, TI Is determined based
upon the average value T1AV of past Tl's stored in the
RAM. ‘Then, T1 which s newly determined fs set as Lhe’
20 pnew average vhlué'TlAV. and 2 is added to the

‘prohibiting time data n.

When the RLS becomes I before 500 ms has elapsed since
the charging'time timer starts, it is assumed that - - .~
'Lhe'cupucltbr was already charged at 270 V or moroe

25 belfore charging started, and the value of TIAV Is sel



5 datanl. T'le charged vol tage VF and the RL.S pulse |Ijinme have a

relation as. show Jl.n ~".lg. 7 for a design. 1 ‘
However, the value mayc deviate product 1)y product. by averaging the
values of the first RLS pulses 10 which substantlally correspond to t he :/
charged( voltage 270 V at'every'chargﬁﬁb time ancd by considering | IT:)
evaluating tihe pulse tine, the above deviations in the products are

corrected. In steps RLIS and RLI, the cbjirging vo].tage 280 V 15 flag
FC11280 .s cleared DGQV | s . set to 0/4 Ev and t he chargi ng voltage 270 V
flag FC112%® Tk ikhputicoypesting AllS Parsee T VE WERSURERENTIS ubr outine i s

executed a second ; er tine har ed Vol t I X(ce(!lcls
270 V. In st ASLUKed ﬁa?ht{woaiaﬁgﬁr'mi ’2’@ 'H’fz‘o anﬁ?@& t(llﬂfS(pw | se<
time 'T conpar e g ) nge Garresp oIId t.1nlie t;o
(hescrnlkfl%ﬁﬁgéﬁﬂlu%%lEiﬁﬁleo?thgﬁgPSTPFﬂ?S &I {5 I&‘r}gorrcspendlnlrg Li ne

:Eg 8?)5 ICle g%qttﬂ‘églgﬁvl ‘_’L’ii‘é .%/ 6;@5%09 t?\b %%%h\\/\{/sﬂtting i”éﬁﬁ{ 1c wher e

‘el _ -33 If thve voltage exceeds 3:30 V. the charge
conplef?oll flag FCCNI' s set.to I and D(,V Js set according to the

voltage. In any cafe clidrgé® €HRL4LE VF and the RLS pulse time
| . have a reIaLlon as. qhown In Flg. 7 f3or a desii;h O
However, the Value may dev]ate produc't by produvt S
So, by averagﬁ.l)g- the va_.l..ues of _Lhe_ ['l_rst; __RLS pu_lses: . o’

10 which substantially correspond tb_the_chargéd voltage

270 V at every charging time and by considerlng It in

evaluating the pﬁlSe:tlﬁe. the above deviat@ohs
in. the products are'éorrected. o . .
In steps RL15 and RL16, the ch@fgjﬁg voltage zsoiv
15 flag FCHZSO.is-cleéred. DGV 1s set tQ:O/g Ev and the_
charging voltage 270 V flag FCH270 1s_set to 1.
When the RLS PULSE TIME MEASUREMENT subroutine is
executed a. .second time or later alter the eharged
vol lagoe (3)@(:(:’_(3(!9-27(_)- V. In sleps _RI.I’Iﬁ l_.hrouﬁh RE25, Lhe _ e
20 latest RIS pulse time T Is comparedewjth a voltage
corresponding !.n:m .1;0 descriminate t,he .c,hars;ml'_ voll_;:i;_,r_n.
The voltage corresponding Lime s des]gned-to be:
330 V at-1r1/2 4-80()-/"5: 285 V. al T1/2 + 500 Ms; a_nd';_
280 V at '1;3.'/2_ + 400/1_5. Flg. 7 sl_lows.an examp l o wh'_c_re

25 T is 6()1)_/4 s.



vol tage exceeds 280 V, the charged voltage flags are all set 5 to 1 and
then the processing returrns to the MAIN operation. If the voltage Is 280 V
or Less, the processing returns“to the MAIN operation:via steps RL15 and
116, 10 ((TIME QUT CHECK subroutine)) Fig. 1.7 shows the TIME, AI"I]"
CAITQ@ K subrou t.1rio executed In step €88% of the CHARGE CONTROL,
subrouti.ne. This subroutine is executed to determ ne the upper* limt of
the charging tinme accordling to the counted tine of 15 the. charging tine
tinmer which Is started In step CC..2 o r the CHARGE{3 CONTROL sub rout

tie. "I'lls stuirourfneheonpiitage sxepsdEO3IhNMuUdhiel@argd - charging is
betm g executeQ(i arter tLe. charg.irifg 2. [l |. Il 1111 JIlIl 1.Sis ; G
:Vllofa S, tbmnletlpnltlaHIPLLMP is BoillcﬂllémKF”¥&W'ﬂGquu Y 20 set

to 1.. Weii 8 secondfis c.apse |, r t.lic cmar-g n%r vol unge ' has
r eached 270 Vaqq?é-”dc‘ﬁ'éﬂg‘? c"d?’fbl‘ﬁ‘bk'fﬁ‘%ﬁ rﬁ!‘a@“l’ccf";ﬁ’l' sthet chgrged Ot her wi
se, the

1 1
reiurtrs to tﬁ%lgggewﬁﬁﬁee §r§§gg& Eﬁﬂﬁiﬁéfé i T Out grgggggzgégtgl% sei

. h
CONTROL sulff ouf? b, a'c‘eckmf%wgw% b ER it B R B 15 houe the
CHARGEI PRO | (GJrdtion. T'ME

(:) If the voltage is 280 V or less, the processing
returns to the MAIN operation via steps RL15 and'ﬁLlGL

o :

10 ((TIME OUT CHECK subroutlne))

Flg. 17 shows the TIME OUT CHICK subroutine
executed In step CCl7 of the CHARGE CONTROL subroutine.
This subroutine is executed to determine the upper limit
of the charging time according to the counted tlme of

15 the charging tlme timer which ls started In step CC12 -
of the CHARGE CONTROL subroulline.

This subroutine comprises steps TOl'through TO9.
Lf charging is belng executed after the charging
l;l.nltr Limer counts 6 secconds, the Lime up Flag FOHIUP Iy

20 Sset to 1.

When 8 scconds eclapse, I Lhe charglng volLtage has

reached 270 V, the charge completion IMtag FCCMP
- 1s set to L. OLhcrwlsc; the time out fjag FTouT ts

sel Lo 1 and the processing returns Lo the

25 MAIN operatlon. When the timec out llag Is sel Lo 1,



5 subroutine executed] In step MP173 of' the MAIN operation and In a LOCK
operatlon described later. This subroutine serves to decrenen t the
.prohibiting tlinme data n being set, if the strobe is not used. Wth this-s

subroutine, the prohibiting time TWIs shortened. 10 o If It Is Y
indicated b)y a prohlibiting tinme redust| on prohibit 1>-1ag FCNTSTP th{n,
the redulction of the prohlbiting tlitne Is hot .1l . owed nanely, when: e

charge prohibiting time is being counted or in the case that the charge
prohibiting tine is already set to be 0, the 15 processing returns to the
MAI N oper agh8RghhgMi st eRopPedwiihhatie ENARGE CONIRYLSiwihroigmd.hl e

reduction Is nlot p)rohlblted, the f-lag PC(NTST'Il' |s cleared. :
Itheprobl I(;b Lr. t,.lic da tat . ii Is O (step TC4), in step. TC5, the
prohibitin? time reduction 20 ~prohlbi tthig flag ICNS 1 .s sct to )1. and
t heni t-he b@%é@ﬁblHBgﬂﬁBimrﬂéMFosvyﬁe"tinnﬂ "A1"I.ATION. I;ltoml the

nlext cal *, t_H e dec remen t e B ﬁ G ecue,, .f thle
woriiiting: tLlﬁégdaﬁﬁaSHOWg t'hF’lof"OR(fn &P BE '@hghl T4 .2, the 4
sec. tlmer an | 5 decre ed .b v & onds |
pa55|n@ th?% Fgﬁe executea %guﬁggﬂ HEQB gf ng ﬁ%[ﬁ %R%f%J§ s, 1;he
prohlil )J'Aﬁ&‘g_m- hTEo8R! BpBrht1bhOhedBET SUBN GEen YTfigh 11 becomes O.
subroutlne_serﬁes.to decrement the-ﬁrohibiclhg tiﬁe_ ' <;>
data n being sét, if the strobe is ndt uéed.'With this

subroutline, the prohibiting time TW Is qhortened

O

10 1P It is Indicated by a prohlbl(lng lee reduotion
prohlblt (Clag FCNTSTP that the rednction of the -
prohlbltlﬂg_blﬁg.ls;not allowed-nnmely; whén;the éhapge

prohibiting time is being counted or in the césé'thét the
chargé-prbhibiting time is already seﬁftd'be'o, the
15”processinggreturns to the MAIN'opefation:frOm étep TC1
w1thout executing any step. |
~When the reduction Is not prohlblted ché=r1ag
FCNTSTP 18 clcared. 11 the proh[blL]ng~lee dathn+ls
.0 (step.TC4}, in.gtep'TCS, the prohibiting time:réductiOn

20 prdhibltlﬁg (lag FCNTSTP Is sctl Lo 1 ahd then the processing:
returng to the MAIN OPERATION.  From l.iu.: next call . Lhe
dccromont'ln n lq not cxecutod. |

Ir Lho prohlbltlng time ddtd n 1s not 0. lﬁ étebé
TC6 through 10]2 the 4 gec¢. tLlimer ls.used and n Is
25 decremented_by'l_at every 4 seconds-pqssing through :the'

subroutine.



((LOCK operation)) 5 Fig. 19 shows the flow of the LOGK operatlon e

whi‘ch diverges fromstep Mi24 of the MAIN operation. Thls oporatloll J S
executed Whoell te photograplh.ting lens is st;ored in the lock posit Iion
afCter the Itock switch 1lis Tiiurined ON. 10 ‘Whel | thlls operation
st ar t he frame nunber Endlcation on thgstCD indication display is turned
ON ox—OFF according to the state of a Joadlng end flag VID END [n steps
LKIC throtigh I[K4 to set tine |I.nitlal node. The |oop or steps |.Nf5
through 1A 13 Is repented In 15 .1.25 iris on condl t;lon that tie

rewind switch REW. g ddifer tﬁlﬂ'ti@dﬂlﬁ?"xﬁrolﬂ"ﬁﬁ@ﬂl %ﬂ(L @agf':no] st he
loading I's rini shied even If tle back cover swtcbhb BAC(K .i.s ON, ald t he

Jock. sw.|t; chnb@C iddcrdidnted roifly aherKih Jeconidie CH ARG ' HI 11 [Pii'
TFMME 1i rOnl. 20 | s executed |I'..ke step ML.V73 or thle MAI.N operat
lont. In the case that the rewind switch is turned ON, the processing
diverges froil LK6 to a IWWN) operatloi. In the case that the back cover
is closed and K&é&OCKgoperadrimmnli). cte(l . s teps L.K9( rind |.K10 nrc skl

norig cen d Ing FiS36d Fhe A LAY (o FIA TnDeet REAARCHPAFRn |
tsur r_ned OFF. llTvE*p%ege trolmooq,epw?\’le[@ el' tﬁr kwﬁﬁ\ﬁe ox;esract!l%sr?d"l hps |
(:) operation Js exccuted when Lhe phoLograph]ng
lens 1is stored In the lock positlon after the lock
ﬁwg S switch is turnecd ON. |
10 - When thls operatlon'starts. the frame number lndlcation
on the LCD indication dispiay is turned ON or OFF according
to the state of a loading end flag'FLﬁENﬂ in Sfeps
LK1 through LK4 to set the lﬁlt]al mode.
The toop ol steps LKL through 1LK13 Iis rcpeatéd in
15 125 ms on condition -thal the rewind swlitch REW
Is OFF, the back cover switch BACK Is OFF of'the loadling
is finlshed even Il the back cover switch ﬁACKTjs ON,
and the Jock. swlitch LOCK Is ON. |
In sl,c'h. LK13, the CHARGE PROUVIBIT TIME subroutine
20 Is executed llke-step'M173'or the MAILN dperhtlbn.
In the case that the rewind switch is turned ON, the
processing diverges lrom LK6 to a REWIND operatloﬁ;
In the case that the back cover is closed and loading is
complctéd; stébs-LKB uﬁd'LKIO are skippad Lo form a.ibop.

25 When Lhe back cover Is open, Lhe loadlng end fiag



processing diverges Ctomstep LK8 to a LOAD I NG operation. In the case
that the lock switch LOCK is set to OFF, the processing sets the charge
request flag FCHGRQ and the Indicatlon hold fla g FWAITI) to 1, ' .
respect.lvely, Il steps LK. 4 and LK1i5, then *junrps to the MAI.N N
Q operation. Wlen ;)he processing refbrns to the MAIN operation. 10 fro@ v
the LOCK operation, the maln capacltor has usua:lly | been dischl arged. -
'1' 1Thus, by executing a charging request, an operator need not wait for

~charge conpletion if strobe flashing-is necessary at a tiJrs(:
shut t er - r éFegd €agedenndodye. |[-ame  manfencAmdime tan. bpeturned)FRef erri ng

to Figs. 20 thirough. .22, the AEAE Cg\ITRO_ at:lori F iitrol.lt
'tﬁrelgﬁbiﬁ?;' %rﬁ9gQ1§88§CrV§§&,t5ﬁ ,iﬁﬁaQéyg?(ﬁ?“éié%%gééégé{rgﬁ1s$ 2?
M;F, Ofl 1.%ic!' MA LN op.rl 1.1 oil . o ribed carl.lier,

" oper nbFaReSrANE, UlyefRiosy ol Rbe 3 e LBy lomeia s |
LuJriued FlroitinéHe ldad® €hhenehéheoBRAgwierh Nalck Q- skt RPRAFR, INn add

1. Lion. arter the AEAF CONTROL operation once. dliverges to the REII.1.ASII
VAT  GHEREr apsssingeots atkerchiegil Neqapetalr1ag 2THGRY Rpeid aHeed | . n
~ the contlinuouS photographilng - -37- node, the Al EAF CONTROri.. I's

execut edl iadDeatioe WeRE CRAETBWAITD to 1, respectlively, =
o in steps LK14 and Lk}5,.Lhen Jumps to the MAlN L L | G:)
opergtlon. ' | o
| When the prdceSsihg returns.Lb;ﬁhe MAIN opefatioﬂ ;;
1orfrom_the LOCK operat}on. the main Qapacltor has'usually
_been-dlscharged.  Thus, by'cxecuting q_chéfging rgquest,
an operatqr nged.nqt*qut for charge cqmpletion'if |
strobe fiushing is neceésary at a_rlrst éhutpep—telease
after power is ON,. |
( (AEAF CONTROL operation)) |
| Refe:ring . vto_ﬁlgé. 20 through 22, the AEAF CONTROL
operation for controliing the shubtér is descrlhed; this
operation diverges l_‘_r_om step MIGS u‘l'_ L_ht; MAIN. opoern l.l:cm.
20 As descrlbed carlicr, thls opcralion Js.ekccyﬂcd
vvlyt;ty the 1)))()!.();uc:t;r'3( 's;vyl Leh E;WVE;_ I's Lturned from OFF Lo .()n¢
and the modeléomblhatlon ls proper. In addftlon. after_thc
" AEAF CONTROL operation oncc.d[vcrgcs to the REQEASE“ “.
WAIT  CHARGE operatlion or after the WLND épcruLion_'

25 1is perrormed_ln the contlinuous photographlng



2 ternilnal anrd at thle Al.AF control 3 term nal, respectlvely I n steps
AF1  through AF3, a plhotoonetric distance ineasurerre tit juml rlag FAEAF
| s ;set; dependil ng on fromwhat processing the AE/ AF CONTROL operation
takes place. Wen the operatid-on J.s returned from .the RE-LEASE WAI T

CHA| operat; lo divorged from the A¥AF control operat | on, since the
pho tonetrtc nei asurenmen t and dis tLance neasurenent detections have been
coimpleted as described |later, FAEEAF | s set to .1. so as to junimp such
processings. In other cases, the Ilag FAEAF is set to 0. Wien the AEAF

CONTROL oper at g edi \mr(,gq@-(\@’ QN l|!> MN(NGQQW&H | @om hel AEAF Al N |

AFS, If' an au to rel ease Is set to (), tle t'ocal |Jlength

s 15 Indicabe@ermiiad, ndgd al,l theS?\tI I\tl’o condrdl ta heermbpival redPees Picl .
taklng a secolnd shot i11 thle doubl..e-sclr. C nbde as described later.

'[i these cases, elansitkpli mﬂphmtr@mﬂr inrEBEwid gihnetnell ¢ hii & edriees e
switch SWR fire turnr(3 O FF, the phowograph i rig Is u Lomnmuti | eall vy
20 execU t eficasunewesp AH®p £1v@ FANAT 1d s glgiarsling on el yamscr |
be( |.ateris executed and tl1le charged Vol tage or tLie stLrol)e inalnl
capaci tor I.swhﬁﬁsﬁrﬁﬂesﬁﬁngsﬁéﬁ)ﬂha

25 which is et I|| cal cul . t|o desqflbed “ant er
p

38-
W?en te operalt on s returned froun Lhe ﬁiLL Sb (

I,‘--\\

WALT CHARGE operatlon dlvérged from the AEAF control
opération. since the photometirlic measurement and dis Lanoe
Xﬁz ) measuremcent detections have been cqmpleted as descrlbed
10 later, FAEAF Js set to 1 so hs to Jdmp such procesSlngs.
In other cases, the flag FAEAF is set to O.
When'thé AEAF CONTROL operatfon diverges-from'
the MAIN operation, in steps AF4 and AFS, (f an auto
release [(lag FAUTOREL_IS sct Lo O;Ithe'FOcaI length Is
15 indicated. This flég Is set to 1 -In the Interval mode
or In taking a sccond shot in the'doublé'sclr mode, as
described later. In these.case.. even Lf the
photometrlc,swltch SWS and the fclease-sﬁltch SWR are
.turn'cd'()l-'l-". Clle pho.l;()grﬂ.phing Is nutomatllcea l'ly
20 executed. .

In step AFG.Ha VOLTAGE CHECK snbféutlnc'déscrlhcd
later Is exccuted and .l.hc c'l"m'rgcd voltage of the strobe
malnldapacjtor Is mdﬁsured.

in stép AF?, the charging EcquesL fldﬁ FCHCRQ

25 which is set in an FM calculation described later ls

¥ CONTROLc ipdxehiadd Ht hiqs O . agl FCI 1 QQ



set to 0. Steps AF8 through AFl I, do not take place rrom the
interval node or the second shot of the double so]. i node, him; rromln
thi MA.I.Nop era tlon or the WND operation. The photometric data is .
i nputted fromthe sub. CPU to execute LL (lens tatch) calculation. In ot her,,

cases, the former 1..L (ata i.s used~3%hus, in performng  inter@yl®
photograp h 1 ng antd t he Iike t he sane rocUs as the first shot; ta kes
pIa ce. 10 In performflg I nterval phlotograpli.Lng. since the user

.S norm naly am%fromthe canrnia, it Is necessal-y to prevent the focus
p0| nt frofel ved when the subject |Is noved from t he di stance

nmeasur enent ‘area aété‘?% g@@t@ﬁrga?ghgﬁgregg ngt ta#ol he LL cal cul ati on

serves to determne t anoun | ens. nmovei Mment r focusi ng t he

subhj ect, paGeR dl ni gty th?ermmvm h88c dbpt BRECSHBBAHT BB or |11 the IL.

calculation, when the lens is In the z.ootn area and the subj oec t Is lit
a rnear digpel dHitae ,qctmams}wj but 1idom GO MALN BPerht@en! syset to 1 so
as to generate an ala-arm to the ulser and the' release J.ock flraig

F..L | theeWiiND bperafldil, t1hRel photbmeltivict datandso ipgaititeani arnd t;
hie subject, Is at a far distance , hes ices the nabove two ri ngs. tihe
mac ro t| g&an tdhe ,Syb 1¢BY Farexecrte’ LLs (dens ﬂ@tth)Z@alculatldm.s tcp)s
AFl 2 through AFI 05, exceCp, Mwen olie Al.AF*

1n othet ases._the formor LL data ls used. o (:}

Thus, In_performlng 1nterva1 photographlng and.the
liké. the sﬁme.focus as the flrstlshoﬁ takés,pface. .C;

10 In perfofming interval phétographjng. since the

user 1s normally aWay rrém Lhe camora; itllq héoéesary
to prevent the focus point from belng moved whon tﬁe
subJect ls moved from the dthance moneurement arca aL_
the center of the screen
i5 The LL calculation serves to determlne the amount.
of lens movemenL for rqcuslng the sthect accprd]ng to
the result of thé_d]stanpe measurement. In phe LL
calculation, when the lens ls in the zoom arca and Lhe
sﬁchcL fa at a ncﬁr dlstuucu.'Lhc green lump.h[lﬁk -
20 flag 1s set to 1 éo as to generale an alarm to Lhe usﬁr_
and thé“chease lock flag FRLOCK Is set to 1. When the
lens Is in the madro hésitlon ahd thé sthecL 1s at a
- far dlstance, besides tho ubovo two rlagq. the mucro'.
tele shjfL llag erSIFT s sel Lo 1. | |

25 In chps AF12 Lhrcugh AF16, excepl when the AFAIY .



-39- CONTRO L operation takes plnce again a rter once diverging to the
RELEASE- WAI T CHIARGE. subroutine, the photonetric-reatietd processrngs are
exgcuted. TlI'hat Is, in step AF13, the DX code is inputted, which is
converted 5 into an Sv val ue used to cal cul ate an ISO sensitivity of thec
rer 111 step AFl4, the cofpensation aggunt Q = (al pha) of the open F
nu lL.s ol )tai tied froin tho focal length or the lens. Wth such data
‘and the photonetric data being inputted fromthe sub ClI1) In step Al7.5,
the 10 AE (automatic exposure) calculation |Is executeed and the AE data Is

obtai ned in si®pridl, 6 pJ*PaﬂSH f‘ﬁﬁzg ?ﬁaEM szglnaﬁlh'arm,lérc)orﬁél cul ation shown
In Fig. 24 |s called and the FM data Is set. " Wen the AE Al F control.

operation, takefegdimgetdi ORéi RLBf‘hSF WhreCclia RBT- BADE oW I h SHARGEE
operation has diverged therefrom the AE cal culation is skipped. However,
since the valpumWmﬁycemaaﬂgeddpmtesemaggi age bbteclﬁMe@al cuihait disJ S
executed | tl S1'!j AL 18, H, I S (clhcke(d wih(!U 1t t 1L (!'h 1 las
(1. 20 | ock hds tsdwp ARLY i nthatB¥ dodendst ABPUEtes), c Mhdah r+s r?%i‘af*ml

according to the state of the release lock flag 111t)CK |- t%f AFlL 8 .
' T11(3 rees addfo gk §v svale crFafnhpt EPacéla\Eﬁeﬁ”t HEQA éﬁé"sljstHW hePZ. 0001

aren atiid the sub.Ject _Ils too close to the lens or wheni the enis .|l s
In 25 the mdd® dd§%t|dH‘éﬁHF? @F'§U|bh?cﬁ??”F§qF6 OppmPURYyi ¢ o
(:) (alpha) of the open F number is obtajned from the focal

length of the.lens. ‘With such data and the photometric

&aj . data being inputted from the sub CPU in Step'AFls,'the.

10 AE (automatle exposure) calculation Is executed and thé
AE data Is obtained in step AFl186.

In steb AF17, an FM (fléshmatlc) calculation shown
in Fig. 24 is called and the FM data ls set. When the
AEAF control opecratlion takes place agaln after the |

15 RELEASE WAIT CHARGE operation has diverged thérefrom, the AE
calculation is skipped. HOweVer,.since the value DGV may |
change due to charglng.'the FM calculatlon Is executed
agaln. | |

In .'.s'l,up' AlK18, 1L 1s checked whether Lhe l'(!l.(!ll.'w'.(!

20 lock haé beéh.discriminatéd'dﬁfing the LL calculation“in
stép'AFll according'to the state of-tﬁe releése iock flég
FRLOCK In step AF18. The release lock s

. dcscrlmlhaLcd whén the lens s in thlzoom'Aréd and Lﬂc
subject Is Loo close Lo Lhe lens or when the lens Is In

25 Lhe macro position and the subject Is Loo Tar rrom the



lens. In th6ese rales, slice phlotographs are. out or focus J it steps
AFig.1 thi-roMgh AFv2 L , the green lanp blinks to alarm to thie user.

. The .peroce9sl ng wa.1 tts until thle photorlletr cswl tcll SWs1I. s >
- releasced. Arter 5 that, the proce§t3| ng turn OF17 the red and green .
- lanps and then. junps to the MAI'N oper ion. I'n steps AF22 through AF240”_
when tlie chargedQ voltage of the, strobe. capacitor |Is |ower than a 7
predet erm ned val ue and the chargi ng request - takes 10- place, In the event.
that the.interval node does noot take place, or .in thle event thaat the .
first shot msphotigrtipbed ¢msche shneevahomdeftphlseameomls.sIurrg diverges to
thl e RELEASEr WATT CI1 ARGA operation. ShtON1 -111° Fi.g. 25. In other _
words, Ji theruissechditens AT ethsagel AB2L,)| thej gsernt dovwl . notle, even
Ir.bfthe charged voltagej 3s |ower than th. e predet ermnelnad vt | ue, the '
strob)e 5s bl aigﬂ‘e‘ij 'éhd’?‘f#'% 'f‘bl “‘?o‘d\ﬂ'tg rH'% BE%EﬁﬁéHEewf‘é Léxecu te(I

n the interv

oprerat! of™ %s“ %é'é’u."‘L‘ ‘d’"'%‘r'f“'e%"e gﬁsﬂ‘i'z Iﬁo"e'[f’fls “He cﬁg?\n_d vol t age
does ngj. RglgiChigyld }Cﬁ{ﬁ%#lﬁ%”{&ﬂ?dﬂl\’ yyﬁe‘é"f”g l&nhsgggg ailaﬂl?n even if

charging is agdln S i'S on pos i ncrease

or thle vogplia4$en g‘ﬁg‘psoqu ll?e %l&fﬁ%kg@héfgr?; each dalta be |1 g 25
set i.s outpud tC(I tith ' .

In qteps Arzz though Ar24 whon the chnrgod o - {:}_
'_ .__v'o.ltage of the s't:"'ob_e,-_capa'cl_f__;_c_)_r. _jg;s-_ _l__p_wer 'th_an a B
predetermined.value_and_ﬁhe cha#diﬁ@@;equest takes o N

10 place, In the event that_theflﬁtéfvnllmbde.does not

take place, or In the event ghat]thé.ﬂlrst53hot_ﬂsf
photographed in. the Lﬁtepvel ﬁq@g;ﬁphefpfocesslng
.diverges to the RELEASE:WAlT_QHARGE ope;atlonw3hownein-'
Fig. 25. 1n other words, Ln Che seeeﬁd.gr Iater,éhets:
_15 ln_the'lnterval'mode. QVeﬁ_Ifjtheeehépged_voltage_ls,
. lower thau the predetermlhed'ya{ue,-the strobe is.
flashed and the follqwiug,ﬁeleaeelSQquence_Le executed.
In the interval mode, as shdwn:lh'Flk. 27, Lhe . " -
CHARGE ¢0NTROL'oprahjon Ls.exqcuhcdhqn.cvcry:shot.
20 If the charged'voltage d0es_qu_regeh thg'prcdetcrmlnqd
value with this operatioﬁé_eyeneif.eharginé_is again
executed, there is only a sméll.boésibiiity.in increaee
of the volinge. _ .
CIn stéps_AFZSHLhrough AF27;_eeeh dutu-bclng

25 sel is outputted to. the sub cPu.



-44- In. the autonatlc photograph nDde the | anp indication, phiotoneitric
measurenen t, and Judgnment of the release switclh are skipped and the
pr.ocessi ng JunPs to AFA shown in Flg. 21. In steps ALF29 and 5 AF30,
when- the strol be I's flashed according to FM data, the red lanp Is turned ON
arkd e processing |Is advanced: to Al713-ghewn in Fig.: 21. In steps AF31.

t hr h AF33, tile green lanp |.S 1turned ON or blInks according to the
green | anp lkilk 10 Frlag FGM' I-:.; which Is set IntilCl-1
calculation. The turn-on andl( I):.l.inking of tb)e green | anp represent

t1 he phot ogr aph: r ct I In steps AFl 34
b abae COupen Drrd ée Dy e twrf"t@%@étft" RRRBC] LKE Yanpl O o e

processi ng VWiﬁGiéHtﬁoﬁ ]phétﬁhéﬁ&l(eﬁ@&ﬁﬁrﬁﬁbnl¢|aSWR)hﬂghmaedfCN When
the shutter b)utttoil n Srel eased.( .n stepl) AF-34i in | the red and

green, lanps tdre relewrssl sftenraré hsri p:s@aeandnghés;:rpuarpsmg thle MAI.N
operit; ilon. 1Inl Sto Lps A :3f; t3iotuhrtgh Av43 , whlei thle IFirst silo
t. | s 20 OIS i to tARA ﬁhGerhmJFpﬁothraphn steps1Arae, antle 3 sec
timer |s star ted . Wwen tiler.lrs t shot Is takeni lri |he so] f
timer rmdé" oATESubIvhede| the |§ brgbepke (lashed 1pceeEdingetoi EMsdatped. \hen
the second or | ater, shot is taken(¥(rgce h]l e Interva]l?rE hlner has bcen

s.tatrlLed., e rasl lagp,das tynne ctlie  Rracess B wnl It process
i e;) advanced to AFB shown in Fig. 21.

In steps thl through AF33, the green lamp ls
\/ : turned ON or bllnks according to the green lamp bllnk
10 flag FGLMPFu:thch'ls set In the LL ecalculation. The
turn-on and blinking of Lhe green lamp represent the
photograph permission and the alarm, respectlvely:
" In steps AF34 and AFF35, when Lhc photometric
switch SWS Is tufned ON, Lhe proéesslng waits until the
15 release switch SWR is turned ON. When'the shutter
button is relcased, In steb AF34h{ Che'red and green
lamps are turned OFF and the'broceSsing Is jumps to
the MAIN opcration. -
In sleps AF36 Chrough AFF43, when the First sh.ol, Is
20 taken In the Interval photographing mode, the 3 sec
(:;_l,.ln(:r' Is started. When Che fIrst shot is taken In the
self timer mode or double sclf t;lmo'r.' mode, the 10
' seé timer Is started. When the second or later shot ts
taken, since the interval timer has been started, the

25 processing i1s advanced to a time up wall processing



-42- conprising steps AF44 and | ater..

i ntervail
shown il l

unti |

sec tiimer tinme ut.

the interval tinmer, tine 1(1 sec,tinmer, the 5 sec tiner,

nmol oe tior the seol node, tei processi
Fig. 22. Steps AF44 t; hrough AF54 are a loop f

VMen each tinmer’. 1 T nes u

ng

When the node [s

In neither the
to AFC

j unps

or wait;i rig 5

o)r w.Wen t|Ie node

and tlhe 3

~~
P~
iN

om--

button 1 s depressed, the Q processing exits fr
this loop. [IIT these.cases, Ini s tops AlfiS5 finid AFl 56 the red and.
gren lamls 5( the : V 10 selr tinmer |lanp are turned
OFF , tie m:mmaiislmqamnmtﬁ aphflthgmidlagatercl eWheun, thempﬂeséa tn node i.s
I|nIt|aI| ed, and tile processin ju to the MAIN
oper at i on. DRAtter) dlsdoHep vl e %%61&¥°Iﬁ°lﬁemPﬂ?teL¥9mﬁ . node, 15
t he FEIﬁB|IrIn% tlne of,r the Intervqé timer L [ spI ed When ti he _
remal . nl.i REOCERS 1HE t HUMPFnt or P AL I?ﬂﬁw"t % 3 §ec timer, the 5 sec
timer, or the 1 sec t éﬁ“s f inier |amp.
I's blinked at 4" e QEH% Jhrou fﬁ#@ 00 ?Eé%“ﬁ%%' in the. se.l
il e Sm)ﬂh%tﬁ *Eﬂeprt‘?ﬁ%%%ri l]mtaigné]ll {Ifg 14 yqe@' tuids (3pFe 19 LLYC shown 11
CF o r n thié (ToU serl “no(de, tie Twocess ig nF (iviviC Cs
to AFC/ kJﬁ.E»er hha Q’No' o d qqs&ﬂumél 4. FAIWGRadh ¢ fmeeVersC(l | fl
s tel) AF - ) doub | esol |I' node , ft, 1the 1 | rsf. 25
silot, til e_mi:egupl s;:rClth&I’mgﬁﬂie mkﬁ(_(mlﬂx(tlmn Its. __(Nprésl‘med;ectlmi O
processlng exits from this 1qu.  1hﬁthese_cases. in S
steps AF55 and AF58, the red and: green lamps and the-’ o’
10 sell timer lamp are turncd OFF, thé aﬁﬁqmatiC'
photographlng flag is cleared._the.pﬁeseﬁtﬂmede is .
initiallzed, and the processing JumpS to the MAIN
6perat10n. -
At the second orllater'shOE in the.lnterval.mode,.
15 the remalnlng tlme of the Interval tlmer_ls dlsplayed.
.When the remalning time of the Ihterval timer, the
3 see timer, the 5 sec timer, or_thealo sec Limer
becomes 3 sec. or less, the selfl tjmefelamp_je blinked .
at 4 lz. i
20 When the timer times up, lq-the_self Limer mOde;
phe prOccsélnﬁ directlly advances Lo AFC shown In Flg.
22. 1n the double sell mode, the processing advances
" to AFC aflter the auto relecase f‘luu; FAUTOREIL, Is roeversoed
In step AF59. In Lhe double sclf m()_dc'. al. Lhc I'Irs_l.'
25 shot, the.flag is chéﬁged from 0 Lo I{_ At Lhe sccond



- . o _43- shot, the rfag is changed

to O and the automatic photograpli Ilg node Is calleo:led. Ill the interval
nodé, the interva'l. tiner |Is started nl. It.e i. lintervanl line wieli Is
sett .In steps AFGO0 5 through AFG4. At the First; shot, Lhe nmaxi num
val t¢ of tile nunirber or photographl ng fdamres is set 30 40 l.n Q
additT®n, to automatlca.i.y take tile second or |later shot, the auto
rel.ease flag FAUTORE-rl. Is set; to 1. When thl e second or Jater shot Is
t aken, the remaining 10 Interva,li time indlcation on the LCl) display is

set to Os arid bhetpreresflhgadsadnaneRa e AF@nahewe iulolk8ic22. Step
AF64 is execute(l to prevent the intdlcatlon frombeing returned to a
va.lue otiler tbhanoﬁrhabausembﬂbeisiﬁamc¢1m¢s up. 15 'l steps
A765] th;rough AF67 'shown : 1.1 Fig.. 22, before the exposure operation |Is
started, each l.anp insthar habe OREL apede t h‘é'%“c}“'e‘t'{-ﬂ' sttia'rqr diggnal I's

d h h r. |
o Piat orapl SR EgaTaFabe WESTYRT (e it 1s 152 bR MG | 4
20 prohi b'S te?%ﬁd/ﬁ%ﬂ H‘er }\E,lajt"]% hl\i.}{.]nlpy- 4!} t% vﬁxx]n ml-)\}?HuQ‘r Q)CIS I Fg

diverges froms to step ere | 5 con Irmed that ti
shutter operati gheCRambEri OF ShAOSErdPhing frdmdd i1d 'S¥E ao UL SIrlrJ) U3u.

After that , 1l he 25 processi ng advances to t|Ie W ND) operation shown
I n EEKg addition, to automatically take the second or later
shot, the auto release flag FAUTOREL is set to 1. When
g¥/ : the second or later shot [s taken, the remaining
10 interval time lndication on Lhe LCD display ls sel to
0s and the processlng advances to AFC shown Iin Fig. 22.
Step AF64 is executed to prevent the indicatlon from
belng returned to a value other than 0 because tLhe
timer tlmes up.
15 In steps AF65 through AF67 shown in Fig. 22,
before the exposure operatlbn is started, éach lamp is
turned OFF and the shutter start slgnal Is outputted .to
the 'sub CPU. In steps AFBBlnnd AFGY9, in the overlap_
L/ photLtographing modﬁe, dataoe lmm‘-l nt.ing operalion g .
20 prohibited. |
In olher than the bulb mode, Lhe processing
diverges from step AF70 Lo step AFT] wherc.lt Is
- .confirmed that the shutter operation complcetion signal
is Inputted from Lhe su-b'(':l’U. After Lhat, the o -

25 proéessing advances to the WIND opcrat]on_ShOWn In Flg.



"“44- 20. . 1.n the bul b mode, J In step. AF.72, i t Is coi rl rmed that the

shut.;ter rekLease srgn al. is. in.lputte( rfrom the sub CG'Il. it step)
AP73, f. |, J.s checked wctfe ir the node 5 Is the convent | onal

b) 1u: |1 b) node or the manual, shutter. node. If. | .S the bul b) node, |lt“
steps AF74 ard AF75, the processingr4daits until the slutter but ton | ’?
rel eased. |I'n step AF76, .the shutter close signal. iS outputted. |If 1
| s the nanual shitter npoe*, |- step 10 AF77, thlet. manual shutter tine
I's. counted and arter -the counting Is conpleted“ the shutter close signal is
outputted 26 (VQur TAGE Cl | ECK subrou 1;1 me) 15 - -~ . _Fig. 23 shows. a

VO , ' AGE CHECK subroutine which Is cal.led In step Af 6 of t he AEAF
CONTRO . . oper atkbrthe pitiygrodes 't'hrﬂdt}h/\!@? éf‘t de ©op Ogmed age check

"3 . 4 e, e S oG TR inkr "
subrout e i G P INUE A AU ‘?“w‘"*‘md‘c ﬂ?}ﬁggrggﬂ' 1 Peis S Jho’y
or noreg gnd did Cecﬁarmmamlﬁ RAY #oerd ori tuhel H,Laaudouéhm%alrf C. node or.

the | nlterva | node.. the proml| Ib 1l i tig 25 “tinme reduction
prohibiti nglddeﬁg FICI\I'[iS.TIls Mhe dlvaar Cmbde Lim - steps AI‘74 and AF75,
the provesslng waitq unLII the shutter button ls'_- ﬁ:}
rqleaseg In step Ab?ﬁ._tho shutter-cloqe signal ls
outputtqﬁ,_;i( 1& is. the manua] shuller ‘mode, - in step \;;
10 AF??,_thc mqﬁuai shuttor time is counted and after the
countlng.ls'cbmpleted. Lhe ehu(ter c]oee slgnal s

outputted.

((IV()L'I'AGI.« CHECK 'aubroul ine)) AT _
15 Fig. 23 ehowe a VOL1AGF'CHPCK eubroutlne which Is
called In step AF6 of the AEAF. CONTROL operation.

In steps VCL_through VvC4, a[ter ﬁhe{vb1tégefcheck
signal CHCK is set to If, the_processlng:WA]ts for'SO-MS
so that thc_Né lamp turns ON._'HuniLhugRLS,PULSH_, _'QJ

20 TIME MEASUREMENTfsubroutlne described above lsnéxccuLéd ' |
and the slgnal CHCK:lé set to I.. _
“in sj;é:_p_s Vﬁ;s- 1.'h'r:oug_h VC7, If Lhe _(:l_)ur_gcd voltage
1s 270 V of.more. and Lhc_camcr@ Js.opcrntéd_ln_theuh
double self. mode or.the']ntcrvul mod¢,_the prpthJL!ng

25 - tlme reductlon prohibitlng Tlag FCNTSTP ls cleared. In



_45, other cases, the processing advances to step VC8. Thus, In the double =~

sel.. r node and the IInterval node, the prohlib I.ting tmne .Is Ilot
shoyteui ed. Therearter, |.n stetp VC(8, both the charge on frlag 5 al(c
and the charge completi6n ri.ag IrCIICW are c.leared, and the processing
ret‘U@ to the ARI AF CONTROL operation. H#s-charge request Flag d11Q s
set 1., Jn a later descrl bed FMcailcuilat lon subroutlne, by t;he 10
char ged voltage 270 V flag FRIGL270 set to | In the VOLTAGE( CHECK
subroutine. Thereby. thlie processing diverges to t he RELELASE VWA/ | Tr
CHARGE subrout i n¢hef( ENseal, cuhat ppo¢esdbng advanfeég. t@4s 6éwveCs he 1FM
calcul .ation called In step AF17 or the AEAF CONTROL operation. This

oper ati on servedhus, dénethindoubke heel { onpgasand hkhat ptervahfde,

det erm ne the aeerture- r Ays n t.he st robe C

th"E‘E’BbEPIﬁM’g Fﬁ'f’%uj;ﬁ %.?“?F\“‘E'ﬁ‘é‘?case of the st'robe aF

rslies.
| node, the exposure a_tl n RN I in the
case t hat non flash 'fﬂmé’g erer‘ﬁ he{j'? i ev(t.% 60&" “?{’ J‘h?')g([m(d' éi”rthe RU

to node, .t&l;Mgh aahﬂat,iue cﬁa‘?Pig_éO-&RpIJ\cJ%ﬁ he i a4 ArERMIPTHE S Fed Bl | ©

ImrrestolteAEAF Lpe rat on.
and the processlng returns to the AEAF CONTROL

(;) operation.
| The charge request flag CHGRQ ls set to 1, In a
iw; ’ later described I'™M calculatfon subroutine, by the
10 charged voltage 270 V flag FCHG270 set to 1 in the
VOLTAGE CHECK subréutlne.- Thereby., the processing

diverges to the RELEASE WAIT CHARGE subroutlne.

{(FM calculatlon))
i5 IFig. 24 shows the FFM calculation called in step
AF17 of the AEAF CONTROL operatlion.
"This operation serves to determine whether to
flash the strobe and to determine the aperture number

~ Avs at the tilme when the strobe filashes.

20 : In steps FM1' through FM5, in the case of the strobe
OFF mode, the exposure compensalion mode and tLhe bulb

mode, or in the case that non-flash is determined in the AE
calculation In the auto mode, Lhe FM data ls setl Lo

no-flash and the processing returnes Lo tLhe AFAEF

25 ~ CONTROL operation.



-46- In other cases, in step FIM5, an aperture value Avs |Is obtained fron
:the distance neasurenent (data (AFA 8tep) alid the reference guide nunber.t
JIn step. FAMr, the, chargi ng vol age, .nrorma |;. i DO WGV .1s
added1111(1 the 5 aperture val ue Avs Is correct ed The -above gui de
‘nunber i.s set according to the ful ¥8hmarge state of the strobe capamt@’-
Therefore, unless decrease of the gulde nunber at-a | ow voltage Is

LYY

consi dercd, wui der exposure takes place. 10 In step FMB, the film
sensitivity Sv is added to the aperture value Avs: In steps FMP and FM O,
in the zoom aredn okBethangesanbunstZDAMS: PRe2BBFEBrRUNBAPCCANSed by
zoon1ng of the strobe .itself Is added. In step FMI, the change anoitit

.a4: (ail plPapbbplppad from FB‘Pe‘éé%tF“??dhﬁ%?“!’%'“%'ﬂbt"i&%‘i et rom t he |
ST VALUE S Hie SHEPR RAR? VBB od D R A b !
ancor 1o’ HEFPLAE obeigl) FnroRRRL fod §8F 15indi Wl O3 7Py Lot
lw 1(3 (. apéftur@(ﬁaiﬁe AvE- Pé'éof?gbﬁbd tfmné“éﬁé&éIEﬂ]dél . the
ehargil ng request lag F' ( set t.o 1 nl nd thlle process.Ing
returns. tmﬁuhﬁel\/NN @@era@éémmg 260 thd lrtElASJ: lmerth.alQ-lAﬂGﬁ,laper ation))

strobe capacltor. . Therefore, unlees ‘decrease of Lhe . ' {:}_
guide number ac;azlow volba#e Is consideredy.under
exposure takes-blace,- _ o S - s o Q;;’
10 In step FM8..thé fllm-sensltivjty Sv_is'adﬂed'to_ |
the aperture value Avs. In steps M9 and FM10, in ﬁﬁe
zoom area, the.Change.amQUnteZDGV:Of ﬁhe;guide'nuﬁbefy
caused by zoomfngedf the strobe itselfl is added. .
In step FM11l, the change amdunt'qu(alpha)-or the
15 release F number is snbtracted from'chefapertefe value
Avs. |
In sl;eps 'FM:_lZ _t_l.'\r.__ough IfM14, the upper. and lower
lLimits of the uperture.valuc Avs are.rcstrlctcd;,_thﬁ-'
Lthe vo I_'(,m:(:_ of the .S_(..l'(.ﬂ.)(! capacl tor l."S'_Z'_?()I 'IV .ur cless. U
20 uccordfng o Lthe result of Lthe VOITAGE CﬂECKu |
subroutine cal led In. s_(.rl‘fp AIFG ol Lhe AFAE CONTROI.,
phe charglng{ requcst I lag FCUGRQ lsjscﬁ Lo i.nnd the

processing returns to Lhe MAIN opcration.

25 ((RELEASFE. WALT . CHARGE operation))



-47- Fig. 25 shows tile RE1 | ASIE WAI T CHJARGE. operati;onj which diverges
from steps AF23 and AF24 of the AEAF CONTROL operation. Steps CTli. through
Cllxarc a loop for reipeatedlly 5 executing charging in step CL,|1 every
1251 ms. Whein It is judged that the charging tine is conpleted or that

t he* rged vol tage exceeds 280 V accordrédd—to tlle tlime up flag FCI I TUP
arid~he 280 V charge rlag FC11280, (the processing exits fromtile

REEL. E/\ASI- WNIT CIl AHG, 1f.. operation. In autonatJc photographing such
as the |Interval node, by turning ON one of the node sw tches (tlhe nodeo
buttoni A Lhe 1lod(EDgbu2s oshdds othé¢ HELIEASIAWALL tIMRGE, apdra idrcacessi i ng
cxli.s t;o step ("11.0. ].Il otler thtai .automatic 15 photographi ng, when
t he user takeswbhéhrd#VﬁQEPSofFOWhEtSHEtb§?3bﬁP@oﬁFiﬁ,OEhEh%rbﬁggngﬁTBQPts
fromthe RELEASE WAI T CHARGE operation. Also, | r the c(harge(d voltage

(1 oes not reactPPeratiomn \jt| G seGScoinds and the 1 .lie Is Ipl, Itlle
pro(ce55 1 r ex1 |..4.20 ,fromthe H o ASE-- VWAL T. Ch1AR(:. -
opoernal l ol n. When %‘h ’%r((;)lgf{es{sﬁ}?‘? he!?%'{'s’sA ﬂji‘Ier 51m"t°%e}f§;h&§l(e,a(\mllﬁ C(;
FAL(; 15" oper atdadbut thet@Rsréing - (h (91dy Didlevield 125l e T diénlli1(

grecni lanps nt-e turne(i O , thFeie Gil AIGE STO1' .opera |.lorl Is

cxecut Led, aut dsatibidigeghthagr &ahb thargihg tamét tel¢bmphétéd or that the

(y) charged ﬁoltage éxceeds 280 V accordlng to the time up
flag FCHTUP ahd the 280'V'chdrge flag FCll280, the
{d/ : ) processing exlts from the RELEASE WAIT CHARGE

10 operation.

In automatlie phbtographlng_such as the Interval
mbde.fby turning ON one of the mode switches (the-mdde
button A, Lhe mode button B or the clear button C), ihe
processing cxlts to stcp.CHLO. In other than automatle

15 photographing, when the user takes their finger off the
shutter button 15, the processing exits from the RELEASE
WAIT CHARGE operation. ' |
Also, If the charged voltage does not reach 280
i\_,if V In 6 scconds and the Cime 1s up, (;ll(z ;)i‘(i(:tzsasg ing oxity
20 from the RELEASE  WAL'T CHARGE operat}on. When the
processing exits From the RELEASE WAI'T GCHARGE
operation, 1ln steps CH10 through ClI12, Lhc'red and
grecn lamps are turncd OFF, the CHARGE STOP operation
is cxccutéd, automatilc photogruﬁhlng ls.cancclcd. and -

25 the processing jumps to Lhe'MAIN'operatlon;



. 25 tile processing junps to tLhe MAIN operatioll. -48- Wien thle .
charged vol tage reacbes 280 V before thle tine Is up, tle processlng "‘
advances to Cl111.4 - C|I Ovia the CHLARGE STOP operation .1lin step 01113 a
.I'I'n other than al toma tc | . photogr_qﬁhlu rig tilhered. n np |1 Al 5
red ONto 5 inform tile user that the strobe Is ready to flash. ~In O:
addi tion, the charging requestt flag FCIIGRQ 3 a cleared aand thle

processling junps to the A 1.AiF control 2 shown .lIn Fig. 20. V\hen tlhe

processi ng advanges. from fLile. ; _ T&;—l ]YA pg. I at. T to
the AEAF CO\ITE@?Q" Bﬁén'cﬁéhg?nfﬁgﬁﬁ L"715 he’ a%%l%rmr Rﬁgﬁlfﬁg)eﬁ's‘fl ret m:l n

; opern tLiyghe fHeusli SEROCHrdEERSHIE CldEMco®PE '@l 4 1 OTCiRg v, forth at -
re om t Led and the calculiation |s executed using tile former Adata.

During chargiéCHARGE VOTOPR t@gerd 51 ahekieds tép QMRS | son.otite28han . After
char-ging, the voltage 1.s checked. .1 i 15  con parlson to:270 V, because
the vo.| .t aget <maolpleandnmmmyaﬂdhmr.t d:ltthe'fvhair‘glm skopbuineed ON to Colis
| ered . In tile CHARGE CONTROL sul)rou L.l ne execu ted iTn tl he MA: LN
oper at oft. 1. ]G‘fordha‘r'lﬁ 9% 1db"n"p e tsdirafifen & Heaharlged Wsih t ade? r 101 achs

.15 V tr 1 | | 1
ihe re 1 1 i tNng. Thelanaradeg, saaiass, 'Z'S"fﬁ Wﬂ@{a i earad Il un L

s, “char ol 19/E SRR T o brbeg B R AR S Bl - ¢

In Fig. 20. When the processlng advances from the

i_;
RELEASE WALT CHARGE operatlon to the ./_\_E.AF -('_:('_},N'iz_fm_n.- o
10 operation, the bﬁétomctric mensurcméht-bperat]on. the \.3
distance measuremqnt_bpcrdtlon nnd sQNfotph 5re.om1ttcd i
and phe célcujathn'is executed uslﬁg.#he'fcfmér data.
During charging, the voltage is éhoékéd.ln.éompariééﬁ_
to 280 V. After charglng. Lhe voltage is ohecked In.
15 comparlison to 270 \3 because the voltage drop and notqe
due to the (:i\;)t'ge stop arc _ _(:o_n-sl_deled._.
In the CHARGE C()N’l‘l.l()L su_broul;.l_ﬁe executed in the
MAIN operatlon, charglnﬁ Is completedlwhen.the chargéd
voitage reaches 330V or_the time up in 8 SQC;Iis
20 monitored. Howcver..in the RELEASE WATT CHARGE
operation, since Lhe user walts until churglng js
" completed while preqqing.lhe phoLomotrlc qwftch'%W%
charging ls completed when Lhe voltlage reaches 280 V ‘

and the time is monltorced for 6 sec. lhuq. since the -

25 chargling request flag FCHGRQ is not cjearcd jﬁ slep

1]



and-tlhet iw . Is nmo Il tored f'or C. sce.” TIMS, s | Inc .hiIC 25
charging request r lag I1IGR Is nvol; cile red Jni sltcp Q

-49% CClo of thle CHARGE CONTROL  subroutine, the flag is cleared iii
step CH G ((WNI') OPEFRAT''ION) ) 5 o Fli. 26 shows the W ND)
operfthon which I's called nrtl;er thle_ #;.AI? CONTril.. Is conple tcd.
T [1 e WIND operation serves to vmnd one frame of thle r rn whenever

phot ographLii g takes place. 241 the W ND -operation,., I.n steps W).. an(d
WD2, ‘thie 10  rrane wfll)er Is Indlicated oo the o , LCD) dlsplay except

In tihe .l.nt-agdlofdfe ciliter ReowMan! apsmp@uem@phthagfﬂwﬁs the

processing branches from step W3 to step W)4 t;o retturn to tlhe frane

phlot ogr - aphi rdiedide, Liandidhl@iym ocess. 1tig Jum ps to the MAIN
operatl.ion. |lIn othler '"I5 words, tlle overlap phot;ograpl) ing node 1s
‘cl eared whl enevel one franme Is photographe d. I[n other thati the over

| ap) phi ot ograph | 9 nmode , In ste) W)f5, oOn frame |I's woiund. Wenl
thle W NI) ope‘l(weitNl (SH"lR/‘"SMB‘{)l) (Com) Illeld(1 11 pn predl eter-nti

Y L1 1ches. f 't
\r;\ﬁ)? whelr;nﬁe'hi e aI{nl & a.‘{g’r%'e"s“éﬁngw éﬂ ﬁ’l’)ef‘idlt:;{?))rl] P”Zﬂ'é‘? F]qfl r?j‘%lsE% sit.ep

53%; gdt gl ;:I: Ihetll\q/ll&%rpluq‘cg\q:s,@ I(Q)lﬁﬁﬁulit e%()‘idpl%l,%ldEW NI) operat;lon and

\_/ 1ho WIND oporat]on serves Lo wind one framo of the
T1lm whenever phoLographlng takes place.
K,f _ : 1n the WlND operat]on. In elepq WDl and wbh2, the
| 10 frame number is indicated on the LCD display except In
Lhe intorvﬁl mode. In the overlap pho(ographing mode.
the processing branches Irom step WD3 to qLep WDd to
return to the frame photographlng mode. and the
processing Jjumps to the MAIN 6péraﬁlon; In other
15 wofds. Lhe.ovérlap photograbhlng mode Is clea£ed
whenever one [rame is photographed.
In other than the overlap photograph[ng mode; In
step WD5, onc frame Is wound. Wﬁcn Che'WIND'opefaﬁldn
Is not compléted fn A predelermined lec; the | |
20 processing hr:m(:ﬁes from '.étn.p W6 to st.cb WI)T'wlmrr: Lhe .
auvtomatic photographing 6pcruii6n ftag Is cleared ﬁhd
the processing exécﬁtcs Lhé REWIND opcration aﬁd. |
jumps to thé MAlN operatlion. - .
When the WIND operuilon'ls éompletnd; lﬁ stop WD8,

25 the frame counter is counted up. In steps WD9 and



When thle WNI') operation Is conpleted, Ini step} W8, 25 the franme

counter is counted up. in steps W anlld -50- WD) 1. () Ir CO thofr
tlhan tihe | 1 terva.L nodle t;he new franme iiunber .1.s hidicatedtl. IF -
tue Iliterval nobde. the |'rame numer Is not inldicate(J becauise th-e
remaln | nig time to next; pho tograﬁﬁp’l‘l ng .1s decrenent aI.'I .y In .1l ca._é"-
as 5 described later. J.n steps W). 1l. thI rough WOi ,. -the destinati®
of - d.iverg ig Is deternrn'lned accordinlg to tllhe pI bot; ogrnp)l Ig
node Che.cont:i tI‘ItOUS phot.ogr aphl il ni.g rmde wl: 1A e

10 the sI‘Vu’t‘t"er 1Hut"t'd’r‘?“ I'é”“) ditg i g bdyids megie ) tthe ﬂf&cé§§f"ﬁg junps to.

tile AEAF contlrol 3sb wnl n. ¥ l e ogyre sequence i s
conlltinll ﬂl‘é’&]'tb l['V\b‘{en lbt'lf’td t01"| ]"q'los%r"e'fe'aéeld mrbtuﬁé g’?‘g‘cggsf"ﬁg junps to -

thie MA I N oRgL3 'lQ;n nJLn inknlcht%wl?)le? a%ﬁ;l tgﬁd?em‘mﬁﬁ hel ithfel ikbSt sihot; i s

15 t aken, the processring junp operation. \Wen the

secoul d Shﬂ'&\xlt phdltofaphitng nfqoﬂeﬁﬁ'leﬂi@ﬁ Lullllgzl Baaieatba MaI.N oper at ioll.
.[.ntile interval node, the processilg juim-ps to tile INI"II'VAL

CO\ITROIs odescatibedn laltewn | 1i PA K g. 27 .. |1l othe r 20 nodes, 1. e.,
| .n the framme phot ographl ng node or t|Ie se. " tinier nodc, the -
pr ocessili gs J| Am ﬁé((‘P@ ﬂvﬂllé ququg'h WI)] the destlnatlon Of )

diveiglng Iq detormlned accordjng Lo.lhe photogrdph]ng
mode " set. _ _ _
Iu lho conLlnuouq photograph]ng modo. while. | - _"“j
10 Lhe shutter hutton ls boing depressod Lhe prov selng
jumps to Lhc ALAP oontrol 3 shown in Flg 20 and the
expoeure sequence is conLlnued When the hutton lq
released, the proceee]ng ]umpe Lo Lho MA[N oporatlon o ; ' _*
ln Lhc double qelr modc. whon Lhc flrst sho( Jq |
15 taken, Lhe proceqelng ]umpe Lo the AFAF CON]ROI
_.operatlon When Lho soeond shot lq takon. Lhc
processing jumps lo Lho MAIN operatlon
| ln Lho Jnterva] modo. Lhe proceSQIHg Jumpq Lo the
" INTERVAL LONIROI oporxllon shown ln Ilg 27 ln olhcr _' ;;Q
20 modes, 1.é.. in tho rrame photographlng modo or Lhe | -
self tlmer mode, Lhe pvocosqlng ]umps lo (ho MAIN

operation.

((INH-RV/\L CONTROL opcr.ltl()n)) _— |

25 Fig. 27 shows Lhe INIPRVAL_CONIROL oporullon



operation (INTERVAI , CCNTRG ., operationi ) 25 Fig. 27 slhows

the 1 NTE .VAlI, CONTROL, operatl on ~ *0

-51- whi 3ch diverges fromstzep WD.1.5 or the WND operatloni described
ahove. I hlis operation scrves to wait; whlile nmeasuring thle tinme for :
t akj secontd or later slhots, wheln Ltdsg-phlot;ograplnp rig opeerat | ow

node—~A s sltol; to t;ho 5 Interval. nuode . In otlher tluva the
iiterval. nodle, tU s operation |Is executed in a.loop or tlhe MAIN
operationi. However, lii tlhe Interva.i node, the operation |s executed

whi | e IOOpIngwh&thEﬂﬂvbhh@sAEABmCENFROWDOEEDatLDG WhND t bpera t NOERVAL
CONR! 0i ., operatlonl W thout 1O returning to thle MAIN operation. In the
| NTEI RVAl E coNYeeeribedr abP¥a: This ovepalifn- schvealtotwel thehbhlag request
flag FClI G11?Q and the chlarg~rig request - unenory flag FClllGRQNIarc
cleared. In st@6§9¥Né“§rFHelgém°t59§ FﬂFéPGaFof?ﬁ er chatex AwLs qunber Is

decrement ed an| P(‘ldr dlﬁngﬁgg?gragwgﬂgf ()h ;V\i')l,e' lh() f‘ Pg SOJ h‘e() | nlbt L\glGZVg'lf ue

of thie count 11! set"T.n"ste

the AEAF OQNTREhyoPRgl bl - YHedy NgQﬁLén-J,ranssmwﬁv@ﬁ%&hotmf@pheld in

~~st eps rougr| bme C STOP opera | 1lon
20 executed oﬁéh@t@éhoﬁatbﬁe@hl@&oﬂﬁaﬂ|hb&bgofl |Mh1N€bﬂHﬁﬁildﬂnE MOD1E

LN AT ZE subrout!l t ic 1s excCutc(ld, #ldl t he
\,/ However, in the interval mode, the operatlon Is
executed while looping between Lhe AEAF CONTROL
U : operation and the INTERVAL CONTROL'Gbératlon without
10 returnlng to the MALIN operatlon. '
in the INTERVAL CONTROIL. operatlbn. In step INL,
both the charglng request [lag FCHGRQ”ahd the cha}ging
request memory flag FCIGRQM arc cléﬁred.
In steps IN2 and IN3, the lntervai'ffamé count
'15 number is dccremented and it Is checked whether it
becomes 0. The initlal value of the counting humber.ls
40 frames which is set In step AF82 of the AEAF CONTROL
operation. When the 40 frames have been photographed in
k, steps INA Lhrough .'N"' Lha CHARGE STOPR om'rnl lon Ig
20 executed, the automatlic photographlhg rfag ls'Cqufed,
the MODE INITIALIZE éuhroutlnc is exccuted, und Lhe
processlng’jumps to the MAlN operatlion.
When Lhe frame count number 1s not 0. steps INT .
Lhrough IN21 arc looped avery 125 ms.an.(ll l;he hrocc#slm: -

25 walts until Che next frame Is photographed. During



processing junps to time MAIN operatloti. Weni thle frame count n

Tlot O.

steps IN7 throtuglh ..N21 are | oopedl every 12fi tius avid

roea Srlu 25 walts It. 1.1 e uiext ri-nce |I's photographed. -
thi. s period,. wben one or_gpde sw.| tches or thte clear swi.cl

g -

52-
s t;urnd ON,

MAI N operation. In this .oopl, norinally the tlmer dcecrenent 5
| ndi cat 1i on takes place. However, when the 1)110 tOoetrle c swt

turned ON,

tch Is

remai nl ng t
| FCLI G QM a!r‘g?ég

-the AEAFI LN h I rROL operat:;ion In ste
20 m?@?‘%‘; EQ:]\L{“BQ( LhL ﬁAFﬂ_ HFSEa I Oh! p p

- flag

oper at

10

15

20

25

nunber

IFner-1s- se

chargl Ang- s executed. Whal

Il 11 1,230 ItX 1i 001 r) I, I . Lie CL1IAR¢F CONWOLl' , (
| s®hteh s lgktpr@ﬁ@dON the rrame number is Indlcated.

When the'zoom'tele/wlde swltch 15 turned ON, the focal
length_is indicated.

W_he'.n _thé'.rema'ln_ing' time becomes 16 sec of less, In
step IN18, both FCHGRQ and FCHGRQM are'set_L0-1L This.
timer_lé_seﬁ.and started In step AFG60 of the AEAF
CONTRbL'operatidn,'. | |

'In the CHARGE CONTROL ¢pernﬁ|on_1n.step IN20, when
FCHGRQ_js;sqL to L, charglng Is executed._ thﬁ the
Tlag ls set tQ 0, charging_ls_sklppédf,

~Thus, In the loop of steps 1N17”through'1N20.”

charging is forced to start. wnen_]p Is Judged that

the strobe capacitor Is fujly,CHurgch chargJﬁg s
slLoppaod. _ In Lhe next loop, Lhe (2il/\l¢(}li '()()rﬂlf'l‘()l, -
opcratiqn is sklﬁpcd. |

When the remaining Lime hecomes 4 scc. or less,
Lhe processing diverges from step-lNlQ.' In steps IN22
and.lst. charglng Is stoppcd and thc_fcmalhlng time In
Lheftjmcr.Ls lndlcatcd. The proccsslﬁg Jumps Lo Lhe

AEAF CONTROL operatlon shown in Fig. 27 and walts until

unber

I's

| thie p)*

D) ur

the nmodc is in ;iinl zéd and the processing Junps to the

chl Is

oX

the zoom tele/w de sw

L kB scReF Lo awhpacPEE of JROTA SYLLCPRS a: bie SRERT Ll o
| 0. FCl 1 d
ﬁC?§E§E;ge§?SF {SsﬁodL 1& I?;?P{;gﬁ an? #h%tel)cﬁggg?or

e

tile 15
I's set 10 @n. chasoieapl - &askmppedhomuﬁer ldéckement oop of sl eps
IN. 17 ‘t| hnot ughl :I'N20. charging .is rorced to start. Wen it tls Judged
that thi% sindbeatépai takesoplades rMowever, chacethe almepuegric s S
4] RPI dI

20



[

Wherl Il te ( relCi ( | 11g 1,1111c Iht(XmleS 4 see. or | etS; tile
processing (d.iverges fromstel) INL.9. .1 ; steps .IN2Z and. | N23. B
(:ltargaing Is s topped adiC] tlhe remahliliig t.llel! JI1 the t.1 mer | s -
| . + ndcatcd . The proccss.1lrig ,Junps. to the 25 ALE/ Al CONTROL ™
opergtion shown In Fig. 27a (11(1 wnl Is i458-1. 11 -53- the tilme .1.s
[11) ste;ps Al44 mitd AF54. As desc ic< r. ibedi ubovc:, when 1;lto
st ; robe circelul .| a elested due to rrecjuexitL chlatlgltlgs by

prohllb t t;i ,g thle chargllng 5 for a predetermmlived t~lino, | t 1s
possi bl e. to preantljmhléscuncuntqtrnﬂ1bbﬁngaodenlﬁéated and the - circuit
parts from| being damaged. ].nt addl t;loni, since tlhe charge pnroll oi bt
Li le Is increased af\@ ﬂeéélbhgéd"heﬁﬁﬂrd i ng to the frteiIIeCy or 10
str.obe flashings, in the e Pi ghe|C|r uit ls rmgpgﬁi Qe over
heated, charging can be i 8? ef y® k@bt Bu" FUst afteF*tH %??o % s
flashed, therebyrfeduehD9charlELhest uf. rptSRIYBE ng FLME dnASERRACT |,

t he clhatrgod voltage of the i5 strobe nmain capacitor can be detected on a
fine level wsL; 1fotlalprédateryweneéy Glilel [ Bt )is posttube td gl evali tiius,

exl posure Con) trol alul tICe .1..ike till b:e alCCAfll~plsiled accord
Ing to the .| cdinguiidy fEem (e idv joer heeteshpmnd dihet o Festity pardA Exoged
vol . tLage. ,

oy being damaged.
o/

In addltlon, slnce the charge prohlblt time 1s
kwj . increased and decercased nccording to the [requency of
10 strobe flashings, in the event that the circuit is not going
to be over heated, charging can be immediately executed just
after the strobe is flashed, thereby reducing time lost for-
the user.
Furthermore, _ Lhe.churgcd voltaée.of the
- 15 strobe main capacitor can be detected on a fine level
with a relntively simple structure. Thus, cxposur:e
control and tLhe llke can be accompllshed according
to the flashing condition corresponding to the charged
K,f voltlagco.
| 20 By arranging that a pulsce ls oulpul only
when the charged voltage exc'(:cdsh predelermined
reference vu_.l.isc. a mls judgment c¢an bo rmluch in
©omeasuring Lhe pulse Limo.
By arrang tng that (:Iisnl'ng ll}g; ﬂ,l me and (:ll!ll‘$;(!.

25  llmlt vollage can be scleclaed according Lo Lhe



- flyarrirang | tg t;hlat; a ullse 16s Gl L4)I1J) oil

.i.y whonm tle, Clargel vol. tflge eXceedlS : pr(odotonri: 1ied( *
rerereOcl (ce valtlue *1 fli.JjtudgffioltL (:.I11LlI be redlueed III e
Illeast:ISI- Ig the pl11 so 1 1 all . BIy irl a.na i aag li: I (:lall: rg%,
| aig L. 1 |o antdt (-lan: rlg 25 AT J. t; voJ |.igC Ceflhl b)( ls
e(! d(1'tl<ecordl 1g .to the | 4. M -54- operation node of the canera,

~ becones possible for the user to select the charged vol tage or the charge -
- waiting time according to the situation. By arranging that the exposure can
be correctQBGSaté@BoW&ﬂRQOFotaecﬁéHSanf1@hBeEﬂﬁ?ﬁeH°§%¥?hﬁef°éven if the -

boss bl e 1§ B%?ﬁ%%t 6® Sﬁeaﬂdéf‘“e?efa%? 't°itfse'm£§‘§{é%?%'€€%¢?;2hl ﬁg 10 15’
20 25
C L N Ey arfanglng.that.the exposure.can-be corrected
5 - according to a change of the charééd.Qditééé,_even if
| .the charged voltage of the strobe maln capacitor is
insufficient, it is possible to prevent : under

exposure due to weak strobe flashing.

10
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15
20

25
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CLAIMS 1. An exposure control apparatus conprising:- detecting nmeans for
measuring the tine wdth of a pulse the tinme width of the pul se being
variable in relation to a charged voltage for application to a strobe; and
determ nati on means for determning a said charged voltage on the basis of
t kg easured time width of the pul se cor gspondi ng tghﬁmmnmmmmmmsi S
of reference time width, the determ natTon neans de ' r
exposure val ue according to the detern¢§§£¥§harged.volfagé; Wwher ei’n fhe
reference time width conprises a neasufed—t+ne width of a pul se
corresponding to a reference voltage. 2. Apparatus according to claiml
wherein the reference tine width conprises an ‘average of neasured tine

wi dths of pul searp%f;ﬁﬁtwi@&,tpolhspf;ai-ataaceompk‘iaqaﬁs& Appar at us
according to claim2 wherein.-a newly neasured tinme width corresponding to
the reference vddtagst iy aniskats t fof ohgasurnthghthd timeagidthf efeace tine
width. 4. Apparatus according to any precedi ng claimwherein in '

det er m ni npudsied thveofeimes ¥pixdth cof athe puldgedbeingi varisbhleedns sel ects one
of a plurality of exposure correction values on the basis of said

det er ni nedrefatdemn kst tmrharged voltage| for| appdjicayipn| tp pj ptrobess

and o _ _ .

N\ determination means for determining a said charged

voltage on the basis of the measured time width of the
- pulse corresponding thereto and on the basis §f a reference
time width, the determination means determining a proper
exposure value according to the determined charged_voltage;

wherein the reference time width comprises a measured

time width of a pulse corresponding to a reference voltage.

2. Apparatus according to claim 1 wherein the reference
time width comprises an average of measured time widths of

pulses corresponding to the reference voltage.

3. Apparatus according to claim 2 wherein a newly
measured time width corresponding to the reference voltage

is added to form a weighted average reference time width.

4. Apparatus according to any preceding claim wherein in p—
determining said proper exposure value said determination
means selects one of a.p1ura1ity of exposure correction

values on the basis of said determined charged voltage.



S. Appar atus according to claim4 wherein said deternination neans
sel ects one of a plurality of voltage bands according to said deternined . "
charged vol tage, each said voltage band being all ocated a said exposure s
correction value. 6. Apparatus according to cl aimmwﬂﬁ’mmnlmm o
determ nati on neans selects one .of said voltage b O" :
of : whet her the neasured time width is ggeater than one hal f" sal d ‘reference *
time width plus a band dependent tinme constant. 7. Appar at us accordi ng to
any one . cl apparates Casdberaingt {abeelamoaumemrﬂhe@aum val ues are

provi ded. 8. Appar at us according to any one of claims 4 to 7 wherein said
correcti cletetninasionrnedns sediectsmonedo€har Qé@imdllttag@feq&m]lﬂagtg t he '
maxi mum char ged vol tage .for -application to the strobe. 9. - Apparatus

accor di nd’-‘%"tsig%rﬁyc‘&?@%ﬂg ctai faid deterpiped Fhaapgdc yoldageon G&Peﬁme i s
related to t ash gui.de nupber atuys-accordi ng to any one

pr ecedi nFX1%i gh? |Bef%?e?ei85a$APt§g§aF§ *PrEti%nabl e vol tage

for said éﬁ&&ﬁz An exposure control apparatus as clained in
claiml and su sjtantla]r y as hereln descrlbed W|th reference to the. '

6. Apparatus according to.élaiﬁ 5 wherein said

determinatién_means’seléets'bhe of said voltage bands on-
the basis-of}whéthér the measured time'width is éreater ' | .'.&J-
‘than one half said-reference“time width plus a band |

dependent time constant.

7. Apparatus according to any one of claims 4 to 6

wherein three exposiure correction values are provided.

8. Apparatus according to any pne”of”claims'l.tb 7
~ wherein said correction value is zero for a detérmined_.
charged voltage equalling the maximum charged voltage for

application to the strobe. ' ' k_j

9. Apparatus according to any one of claims 45t6f8
wherein said correction value is related to thé'flasﬁ'Quide

number.
10. Apparatus according to any one preceding claim wherein

said reference voltage is a flash enable voltage for said

strobe.
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11. An exposure control apparatus as claimed in claim 1
and substantially as herein described with reference to the

accompanying drawings.




