STROBE CONTROL APPARATUS The present invention relates to an apparatus for -
controlling a strobe used in a canera. 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 perm ssion or an

i ndi cation thereof is given. In the caselof only one predeterm ned |evel
bei ng set, strobe flashing cannot be accuratelg controll ed accordi ng tod%Qe
present charged voltage. On_iSIRQRE)GONERQL ARPARATHSse of a plurality & :

| evels being s arrangepepnts becone necessary .to divide the charged
vol t age, t ogA/ ?%rﬁ@??gﬁg‘d?"{‘lfef?ﬁ%’? Fsdetes t‘%?e Ah ARRAE IS af8C has

reached each . Jewel. Thus . the circuit size becones |arge and the circuit
becones C%&&H§§§1§PQT§EﬁFF% eiHsFﬁcPEEEESQﬂﬁﬁ%i Furthernore, as the
amount of curr | [ r .

I ncreased becaglgient eeﬁéég%ngggogﬁggpte gﬁlﬁgﬁiﬁﬁbﬁa‘g %%Jéﬁor

i nproved, ihher etrobe (ENEGILY 18akhbBRe@Nd0ISHE WHELHYr A B FOLGHLS a
shortened. Thus, the strobe can be frequently flashed and thereby the
anount of piredietgeneirsic dleel t accbrd dnggtal shiichc flagds pdimid®isnrérit is
heated with the generated heat, garaffin whi ch secures a winding of a
boost i ng anajdgddoatiiomythareofintistgdveby the cjrcuit may be damaged. In

addition, the winding itself or transistors nmay' al so be danmaged by heat.
In the case of only one predetermined level being set,

strobe flashing cannot be accurately controlled according to

the present charged voltage.

On 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 the -
charged voltage has reached each level.

Thus, the circuit size becomes iarge and the circuit
becomes complicated resulting in increased costs.

Furthermore, as the amouﬁt of current which flows in
present cameras has recently been increased because the
performance of baﬁteries used therein have been improved, {_
there is a tendency that the charging time of a strobe is N
shortened. Thus, the strobe can be frequently flashed and
thereby the amount of heat generated due to charging also
increaées.

If the circuit is heated with the generated heat, -
paraffin which secures a winding of a boosting transformer
may melt and thereby the circuit may be ‘damaged. In
;addition, the winding itself or transistors may also be

damaged by heat.
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To prevent the circuits from being unduly heated, |arge capacity
transistors or large capacity transforners can be effectively used.
However, in small caneras such as lens shutter type ones, the circuits
shoul d be of conpact formso it is preferable not to use |arge capacity
transistors and transforners. An object of the present invention is to
provide a strobe control apparatus capable of allowing the circuits to be
conpact]y structured while preventing transformers and transistors from

bei ng~ther mal | y danpgedentc tbiedicigcud s rumedssing nuedalpnhelated,i 1arge
provi ded apparatus for controlling a strobe, the apparatus conprising:-
char ge neaneapacitppkyangistors ged ladigeagapacity transformaunsgeapr bei bi t
nmeans for prohibiting charging.if a charge prohibit tine has not el apsed
after char gefifentived¥nusede Howeversd imanalh eamnerag: sughnagniensr

di scrimnating the heat condition of, said strobe; and prohibit tine change -
means for cHAREERY §XP8 ORZSgec theomigiquitis shauld e PF comRagkform so
condition of,_said_strobe. discrimnated sai d _heat, discrim pnafing negns.
Pref erabl y, *§al8 BFﬁﬁFEFPq‘Fi ROt A gE §eeﬁaeﬂ%%it§éi€t%ﬂ%+§%°5goﬁf‘§i t
time if sahgrgﬁgkoghaggtninating means :

(:> An object of the presént invention is to provide a
strobe control apparatus capable of allowing the circuits to

be compactiy structured while preventing trénsformers and

~ transistors from_being thermally damaged.

According.to the preseht invéntiqnsﬁhére is provided
apparatus for controlling a strobe, the apparatus
coﬁprisingﬁ? | |

charge means for applying a charéed voltage to the
strobe; | | |

charge prohibit means for prohibiting charging if a
charge prohibit time has not elapsed after chargihg has been
once completed; | |

&¢‘ ‘ heat discriminating means for discriminéting thé heat

‘condition of said strobe; and |
'_ prohibit time change meéns:for'changing said'charget

prohibit time according to the heat céﬁditidn of said strobe
discriminated by said heat &iécfimiﬁating means.

Preferably, said prohibit ﬁimé change means extends -
ééid'charge prohibit time if said heat disériminating means
discriminates that the heat condition of said strobe is over
a first'predeterhinéd state; and whetéin’said prohibit time

change means shortens said'charge prohibit time if said héat
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di scrim nates that the heat condition of said strobe I S over a.trrstu
predeterm ned state; and wherein said prohibit tinme change neans shortens
said charge prohibit tine if said heat di scrim.nating means

di scrimnates that the heat condition of said strobe is below a second
predet erm ned state. Conveniently, said heat discrimnating nmeans _

di scriminates the heat condition of said& strobe based upon frequency of
strobe fl hrn anot her. pr ferred_e odi sai d- rohrbrt time 7
charge FiiienBifg narnel iecr lonta WAk ft;yeatte ¥ sFopaitiderr m mla
val ue whe of s strobe s .. and decrements said
char ge pr%ﬁr?ﬁfs ﬁgoge g’rssgc?gﬁ’a' Srrf(?é‘t" ﬁpéf‘tfa‘t__ -"e%rflt?? ‘that a
predeterntned b 2\l éﬁgﬂgrng of said
strobe and a’ f%bﬁﬁ?ﬁ%aggigér %B B‘t?%tc %snﬁglaésgei R eﬁk rst - - .

predet er rg 119k 147 HBLES tﬁégﬁéathéﬁnaiﬂ&ﬁ%”%ﬁr@%ﬁﬁa %é’@'ﬁi@o ' nyet
anot her - preferred enbodi nent said charge prohibit tinme i's determnec
accordlm;ﬁeqﬁénciObfostﬂgbeqnaasndng Tw=n . t mhere Tw = said charge
prohibit time n = a prohibiting tine data value t = a predeterntned unit of
tinme In one caew, ametmenhargéepredrmeOﬂdmenms @budrpnﬂhAblt time

change means increments said charge prohibit time by a first

predetermined value when a charging of said strcbe is

'completed and decrements said charge prohibit t1me by a.

(;

second predetermined value every time that a predetermined
time elapses between a completion of said charglng of said
strobe and a flashing of said strobe._f;_ |

In this case, said first predetermined value 1s larger
than said second predetermined value. i

In yet another preferred embodiment said charge
prohibit time 1s determined according to the follcwing |

equation'-:

'Tw,éxn . t where.

e

Tw = said charge prohibit time
n = a prohibiting time data value

t = a predeternmined unit of time

_In one case, said charge prohibit timelis_ohtained.by
incrementing'said_prohibiting time_data,valneibg_a.first
predetermined value when a charging”offsaig”strobe-is: >

completed, and;by:decrementing'said prohibiting_time data
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I ncrementing said prohibiting tinme data value by.a first predeterm ned

val ue when a charging of said strobe is conpleted, and by decrenenting
said prohibiting tine data *° 4 value by a second ‘prédeterni ned val ue every
timé that a predeternmined tinme el apses between a conpletion of said
charging of said strobe and a flashing of said strobe. Conveniently, said
prohibit time data value is set to zero when said prohibiting tine data
val ug i's not_nore than a |l ower threshold value. In another case, said

prohi bt tYAEURPY daFgEond BEEdeterTiMashVaklis RYREAI T SnERR S R d

prohi biting.ti data value is.nore than an upper ft: shold value. It is
preferred ‘?ﬂ%éggﬁfﬁaflfaés% 1ﬂ_‘f’e3&f3é’rsﬁsn g’fr}\ﬂﬁ U 4)36?"5?%%?{]?%_%{ ssaﬂfld second
predet er m dggh y7hiiCor SBhial Kksbopl! Sl & Baiath 4 Uor BY1dG{¥guand said
second predeterm ned value nay be one. Conveniently, said charge prohibit
tinme is not incegRpaheEdnkYySaisd il pHomiide i Nty afdifuéd fisasde cbgr gi ng
voltage attains a predeterimned charging voltage value within a presel ected
time peri ogerdnwnent Baidephotibifing &ithal HtRBrEIwg 18 156t dnSEE Otlan
predeterm ned value is perfornmed until said charge prohibit tinme becones a
certain vatukower threshbpddr ¥alueat when said charge prohibit tine

In another case, said prohibit time data value is set

<:> " to a preset maximum value when said prohibifing time data
value is more than an upper threshold value.

It is preferred that said.first.predetermined value is
larger than said second predetermined.vélue.

‘said first:predetermined value‘may be two énd said
second predetermined'value may be one.

Conveniently, said charge prohibit time is not
incremented by said first'predefermined value-if said
charging voltage attains a predetermined charging voltagé
value within a pfeselected time period. | |

In another embodiment, saiad deéremenfing of said second
predetermined vaiue is performed until said charge prohibit
time becomes a certéin vaiue. |

It is.preferred that when said charge prohibit time
elapses, séid charge prohibitihg means is'nét'activated
until after a next charging is.completed.'

Reference is made to following coépending divisional .
patent applications:- | |

:~CO—pending divisibnal patent application number
Cleriak o, 1269 460) _
93;7882.qlwhich concerns an exposure control apparatus

having a detecting means for measuring the time width of a
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el apses, said charge prohibiting nmeans is not activated until after a next:-
charging is conpleted. Reference is nmade to foll ow ng co-pendi ng divi sional
pat ent applications:- Co-pending divisional patent application nunber
9317882.0 (Serial No. 2269460) which concerns an exposure control apparatus
having a detecting means for nmeasuring the time width of a pul se, the
time width of the pul se being variable in relation to a charged voltage for
appl i capulse,0 the thimbe wikitiet ef ntlmetpuhseehej;ngsvarbabﬂiedihor determ w
a said charged vol tage on the basis of the nmeasured .time width of the pUfse
cor r espaediatdarhdiet charged t Vel bage sfor appiicathen tene stueche-tAe
determ nation neans determ njng a proper _exposure value according to the
deternlﬁ@@ﬁﬂﬂ%ﬂﬂ&ﬁQRﬂﬂ%ﬁﬁﬁ q%ep¥%WE@%ﬂc§°¥|ﬁﬁtﬂfﬁfﬁlﬁﬁnﬁrﬁéég a neasur ed

i Vi si ot %adiaf%a%% § i OF orite S5 ohe mastesed SHiRA 398058 i on
concer ng qﬁgaeraé s&'['enerﬂH QEhQQe@oCQﬂ&QSH gﬂgtgggf;ogﬁagpl lcation to a

st robe Ena pul’s ng neans. generatés_a pul'se having a time

Wi dth m@e@tﬁeaderﬁﬁm Qrideh | hé Mlet&rhiifa€loh UREaNs! §866rneAting det ecting
means measures the time width of the pul se to detect- the charged voltage.

Exanpl eproperh@ypoantd valentactondihg now bned@étérhiedem ehargéar ence to
t he acconpanyi ng draw ngs, in which:- :
voltage. The reference time width comprises a measured time (:)
width of a pulse corresponding to a reference voltage.
. oo
o-pending lelSlonal patent application number L™
Cleriah e 2267 676) '
9317682. 4lwhich concerns an apparatus for monitoring a
charged voltage for application to a strobe wherein a pulse
~ generating means generates a pulse haVing a time w1dth which
is variable in relation to the charged voltage,“and a
detecting,means_measures the time widthjoﬁgthe”puISe to
'detect the charged voltage. |
Examples of”the present invention'Will'nom'be described
‘with reference to the accompanying draw1ngs, in which:—

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

QO

the apparatus embodying the present invention is applied,
Fig.,z is a front view of the camera of Fig. 1,_
Fig. 3 is a rear view of the camera of Fig._l,
Fig. 4'is a block diagram of the control circuit°
Fig. 5 is a circuit: diagram of the strobe and the f,
adjacent section,zl |
Fig. 6 is a timing chart showing a voltage check
proceSSing, and

Fig. 7 is a chart showing the relation between



Fig.”1 is an external top view of a canera, to mhlch the apparatus
enbodyi ng the present invention is applied; Fig. 2 is a front view of the
canera of Fig. 1; Fig. 3 is & Fear view of the camera¥of Fig. 1; Fig. 4 is
a bl ock . di agram of the control circuit; Fig. 5is a circuit diagramof the
strobe and the adjacent section; Fig. 6 is atimng chart showi ng a voltage
check processing; and Fig. 7 is a chart showi ng the relation between RLS
pul se{(tiime periods and voltages. Fig. 8 to Fig.” 29 are flow charts show ng
functions of the canera which is equipped with the an apparatus for

control ling arsbr phesemrady e ifRiPrasentobtagésyention; Fig. 8 is a flow
chart showing a reset processing, Figs. 9, 11, 12 and 13 are. flow charts
showi ng a main proFdgsi Bg;tolFig. 29 dia.fldwichartsoshowéng show ng a | oop
exit processing; Fig. 14 Is a flow chart showing a charge contro

processi ng (i fohgdiingsaost dheprcamess wdiclrils aqwipeed with thart showi ng

a charge 15 prQhEgsgggidgw¥g¥ngggkrolling a strobe embodying the present

5 invention;
Fig. 8 is a flow chart showing a reset

O |
processing;

IFigs. 9, 11, 12 and 13 are flow charts showing a

e main proceééing; . _
10 Fig. 10 is a flow chart showing a loop exit
processlng;
Fig. 14 is a flow chart showling a charge
control processlng (including a stop processing):
Flg. 15 1Is a flow chart showing a charge
15 prohibiting processing; -
Fig. 16 is a flow chart showing an RLS pulse time
measurement processing; |
U - "Filg. 17 is a flow chart showing a time out check

péocchlng:
20 Flg. 18 is a Tlow chart showling a chargé"
prohibliion time processing:
Fig. 19 Is a f{low chart showing a lock
processlng; |
Figs. 20, 21 and 22 are flow charts showlrng an

25  AEAF control processing;

B



Fig. 16 is a flow chart show ng an RLS pul se tinme neasurenment. processing; -
Fig. 17 is a flow chart showing a tine out check processing; 20 Fig.
18 is a flow chart showing a charge prohibition time processing; Fig. 19 is
a flow chart showing a | ock processing; Figs. 20, 21 and 22 are flow charts

showi ng an 25 AEAF control processing; Fig. 23 is aflow chart show ng
a vol tage check processing; Fig. 24 is a flow chart showi ng an FM
cal cul ation processing; 5 Fig. 25 is a flow chart showing a releé:p

wai t charging processing; Fig. 26 is a flow chart showi ng a wi nd
processing; and Filg. 23 ils a flllow chwtt sHowing an Yol tageal cliéckcontrol

processing. Illustrated in Figs. 1 through 3 is a camera which 15 enpl oys
an apparatuB'P@P“&éhﬁrolIlng a. strobe enbodyi ng-the present i nvention. The
canera conprises, as shown in Fig. 1, a canera body 1 which has a

stationary barre‘ 5. 234 éqnﬂvfﬂgw chart showlng an FM calculation
- processing;
5 Fig. 25 ls a Tlow chart showling a releasé_walt

charglng processing;

Fig. 26 is a flow chart shoﬁiﬁg a wind:_: _ _1. ' (:}
processing; and o ' o
' o _ e L .
Flg. 27 is a flow chart showlng an Lnterval -/
10 control.proce3slng?
Illustrated_in_Figg,'l phfoughisJis_a camera which
15 employs.aﬁ apparatus for controllihg;a st:obe_emboinng the
present invention. |
The camera'compbises. as shown in Fig. 1, a camera
body_l which hasxa_stationary barrel 2 and a moving : i:

barrcl 3. Thc_front pf the camera body 1 contu@ns,_as'
20 lshownuln Flg. 2,_a_distance measuygment secﬁlon_4.'a
finder window 5, a strobe 6, a phctpmeprlc_c;cmcny spch_
as a CdS, and a sell-tlmer lamp 7.._The'back of the |
camera body 1 contalns, as shown in Flg. 3, a badk”f_
cover 8, an LCD Indicator 9, a flirst mode;bﬁﬁton A; A

.25 . second mode button B, a clear buttqn C, a zoom levqr_
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barrel 3. The front of the canera body 1 contains, as 20 shown in Fig.” =~
2, a distance neasurenent section 4, a finder window 5, a strobe 6, a
photonetric element such as a CdS, arid a self-tiner lanp 7. The back of
the ‘canera body 1 contains, as:shown in Fig. 3, a back cover 8,.an LCD
indicator 9, a first node button A, a 25 . second node button B,. a clear
button C, a zoom | ever 10, a green lanp indicator (LED) D, a red | anp

indiqégpr (LED) E, a back cover release lever 11, a date display section 12
and a"date switch 13. Wen the back cover release lever 11 is noved 5

froman upvargost gp ghQsirt 110 O it ANEWRT FLBHPPDPOA! Fe@N1alpe back cover 8
opens. Wen the back cover 8 is opened, the back cover release lever 11 is

in the downwaigdscaRoROSILEON.EMY lsadkesovée Patkaseveev8r! 311Gl @sed, the
back cover release |ever 11 returns to the 10 upward stop position. A

rewi nd buttondamet dilspuay isedidcai exk aind he datéoswotehhe3canera body 1.
The upper section of the canera body 1 contains, as shown in Fi.g. 1, a
power or |ock |eveiWhea theshamckercoder mritease 1bcwerd dlmhsrwowedt on 16. The
power |ever 14 is slidable between power-ON and power-COFF positions. The
zoom | evers 10fEam B8 wpvadd si@m inoslioncke op dewnkarddsbgPan arrow rl in

Fig. 1, and a - : : N
position, the back cover 8 opens. When the back cover

<:>- .h 1s opened, the back cover release lever 11 is in the
| QOthard stop position, while when the back cover 8 is
et closed, the back cover rélease lever i1 returns to the
10" upward stop positlon. | |
A rewlind button, not shown, is locaﬁed_on the
bottom of ﬁhe camora body 1. | |
'The upper section of the.camera bod& 1 contéins.
as shown in Fig. 1, a power or lock lever 14;'a shutter
15. button 15 and almacfb button 16. The powér leVer 14 is
slidable between-pdwer—ON and power-OFF poéitlons.'
The zoom lever 10 can be moved In a first
L direction indlcated by an arrow rl in Fig. 1, and a
sécond.dlfectloﬁ Indicated by another arrow rz.
20 The movable léhs barrel 3 is moved, upon operatling
the lock lever 14 and/or the macrb_button 16, among a
lock position which is an’ accommodated staté,'a:ZOOm'
area extending between a wide extremlty where a focal
length becomes 35 mm and a tele extremity where a focal

25 1en¢th becomes T0 Mm;'and a macroﬁpOSItlbn for close-up



second direction indicated by another arrow r2. 20 - The novabl e | ens:
barrel 3 is noved, upon operating the lock |ever 14 and/or the macro button.
16, anong a |l ock position which is an accomobdated state, a zoom area _
ext endi ng between a wide extremty where a focal |ength becones 35 nm and a
tele extremty where a focal 25 | ength becomes 70 nm and a nacro '
position for close-up phot ograph. In the zoom area, the novable |ens
barrel 3 is noved, upon-operating the zoomlever 10, between.the w de <:>
extremity and the tele extremity. Fig. 4 shows a control circuit. a
confi gur atihsrEaEragih) oyb tiet ARoBapEPa, déﬁérWBEQD&BOGQ“SThﬂgr@dntrm

circuit conmprises a main CPU ral Processin apd a sub CPU whi ch
i s connectkd$ d’"l‘f?élndf'f‘?'tlj?}’é?’étg lrf‘g g reew hggﬁf'aﬁéd Eﬁcr"gﬁiet“) The sub

CPU execut ¢ S S rel aj ¢ C Xt arallel with . -processi ngs
execut ed ‘iH% ' éﬁy g%eg ﬁF Eﬁ%%r?o&ﬁ% tﬁg follomnng functions in
response to 'nWWH“ﬂd(Ehdwuﬁﬁtéﬁhthih@iPéﬂ?[acohEi ?pgl of a zoom not or

and a fil mnotor Vvia nptor ive circults Cbntrol of .

i1 umi gat ieqip 13 d! iKY Gindhe @66eP1beaPabsdecator D which provides a
di stanCe neasurenent-rel ated indication, the red | anp indicator ‘E which

provides a strabe-s eicﬂtlﬁdu I‘tdileaii Dncommdisés a main Cru (Central

Process1ng Unit) and a sub cry which is connected to ___.._' (:)

the main CPU via a. drive IC (Integrated Circuit) The | -

sub CPU executes shutter -related processings in ' ;J
io parallel with processings executed by the main CPU;

1he main CPU performs the following functions in
response to inrormation inputted to the camera
' (1) Control of a zoom motor and a fllm motor v1a motor

drive circuits;“. ; |
15 | (2) Control of illumlnation and blinking oflthe green

lamp indicator D which provides.- a dlstance

measurement—related indication. the red 1amp indicator

E whlch prov1des a strobe—related 1ndicatlon, and the .z:

sell-timer Jamp 7 whlch provldes: - a self tlmer—related.
20 indication. o
(3) Control of 1ndication.on the LCD 9,.and”
(4) Control of charging of a strobe c1rcu1tL
Inrormation is inputted to the camera by the
followings: _ - _ L | . :
25 . (1) Lock switch LOLK which is set to ON when the



sel f~timer lamp 7 which provides a self-timer-related 20 indication; (3)
of indication on the LCD 9; and (4) Control of charging of a strobe

Cont r ol
circuit.

Information is |nputted to the canmera by the foll ow ngs:

(1) *Lock switch LOCK, which'is set to ON when the =~ power |ever

in its power-OFF position;.

when the shutter button 15 is depressed hal fway; (3) Release swt

whi ch

set to ON when 5 the shutter button 15 is fully depress

Macr o smntch MCRO, which is set to ON when the macro button 16 is

depressed; (5powe@Mietled 2 11 Jéit-Fn' Wit hpbwe BOFF OpoBi wh6R; t he
| ever .10 I's displaced froma center, neutral 10 position t owar d

side r2;

(6) Zoom wizdemwmwswswmnrsws, sehitlh OBl sbentbhoNz

25
14 i s set

(2) Photometry switch SWs, which is set to ON

ch SWR
ed; (4)

zoom
the tele
whﬁnlever

10 is displaced froma center, neutral position toward the wide side r
(7) Mode A sMhehsl«DALerrodweltﬂommltS:mmmm@ahalswaxw tch MDC, whi ch

are set

to ON when the node buttons A. B and C, respectively, are

depressed; (8) BacK3doV@ﬂQ§ﬁq(ﬁWﬂ&Qh(SWﬂncﬂhi%hsb$ got o QNewhe

cover release | ever IS pressed down

(:>

the shuLLer button 15 is fully depressed;

Be back

(4) Macro swlitch MCRO, which is set to ON when the

macro button 16 is depressed

(5) Zoom tele switch TELE, which 1s ‘set to ON when

the zoom lever 10 1is displaced from a center, heutral

10 position toward the téle-side r2;
(8) Zoom wide switech WIDE, whlch is set to ON
the zoom lever'lo'is displaced from a center, neutr
poSitien toward theIWIdefgide ri;

-

(7) Mode A switch MDA, mode B switch MDB and c

when

al

lear

15 switch MDC, which are set to ON when the mode buttons

A, B and C, respectively, are depfessed:

(8) Back cover switch BACK, which is set to OFF

when Lhe back cover release lever 11 is pressed dowh."

and sct to ON when the back cover 8 Is closed and Lhe

20 lever 11 returns to 1ts lock poslitlon; and
(9) Rewind switch REW, which ls set to ON when
rewind button Is pressed. -

On the other hand, the sub CPU controls a dist

a

ance

measuring unlt whlch comprises an lnfrared LED (Light

25 Emitting Diode) and:a posltlion sensor PSDh via an



and set to ON when the back cover 8 is closed'and the 20 lever 11 returns:

toits lock position; and (9) Rewind switch REW which is set to ON when a
rewind button is pressed. On the other hand, the sub CPU controls a

di stance neasuring unit which conprises an infrared LED (Light 25 Emtting
D ode) and a position sensor-PSl) via an autof ocus I1C.  The sub CPU
sends to the nmain CPU di stance neasurenent data based upon out put of the

aut of ocus

phot ormetri c el ement CdS.
according t&
a strobe .

circuit.

illustrated
stab|I|2|nga§u

| C as well

Chﬂ%ﬁﬁ%qui CRU | at for
&3f“ﬁﬂ{ gﬁ?fgrfﬁ %I§T$£'56§F3§5d6P8385§§§ 8Bf(')’fﬁnge in a

as- photonetric data based upon output of the
The drive IC control's the shutter Clréﬂ(

5
WERsHS ¥ omThe sub e sppdsutgutbeamadipggBY signal TRG to

5 shows t&g det ai |l ed construction of the strobe

.}§“E?m9m%1 o paged yropooutpytepl 4he integrally

battery BAT-Eu‘%'[B‘ﬁLIQ) h‘q{egl[ng), t‘slc)l(o l@mgﬂi)s& $g circuit f(C)]r—IErNai‘fi)nmgt e

battery voltage In

CPU to sfart charnienGid valIt, caﬂfwcspé tile SnbtL@pCEIFEGEYI L for
illum nating a Xe (xenon) Tanp in'response to a trigger-signal -TRG fromthe

sub CPU, andc&orﬂuh&g&o commands from the sub LPU and outputs a

10

15

20

25

5 response- arge enabl'i ng si gnal

Lrigger slgnal TRG to a strobe c1rcu1t.

Fig,

strobc c

5 shows the detalled constructlon of the

lrcuit In ths_flgure, Lhe_maln-CPU and the

sub CPU are integrallyrillustrated as a;CPUE

This clchit comprises a CPU, a regulator for

stabilizing supply'v01tage to'the CPU regardless of

voltage change 1n a battery BATT due Lo charging and so .

on, a boostlng circuit for raising batLery voltage in

response

to a charge enabllng 51gnal CHEN from the CPU to

start charglng a maln capaclLor Ll. a trigger pltcult

Tor 111umlnat1ng a_Xe (xenon) lamp in response to a

trigger signal TRG'from the Sub CPU and a voltage

detchlng clrquL for dechlng chargcd voJLago In the

maJn capacllor C] In Lhc form of RLS pulses ILn responso

to a vo]Luvv ghovk slgnal CHCK lrom_thc CPU.

The

transformer, osclllating translstors Trl and Tr2,

boosting clrcuil comprises a boosting

resistors Rl; RZ and R3, a capacltor €2, and dlodes Di.

and D2.

When the.charge enabling slgnal CHEN becomes L

t

@

k)

O



detecting circuit for detecting_charged”volfédéwfh the 20 main capéCifbf”“””““

Cl in the rormof RLS pulses in response to a voltage check signal CHCK
fromthe CPU. The boosting ciy.cuit conprises a boosti.ng transforner
oscillating transistors Trl and Tr2, resistors Rl, R2 and R3, a capacitor
C2, and diodes D1. 25 and D2. When t he char ge enabllng signal CI1EN
becones L (lowlevel output), it starts charging. Wen the signa
becongsjH (open), it stops charging. The voltage detecting circuit
conprises a Ne (neon) |lanmp, a switching transistor Tr3, an RLS pulse 5

i ' : R4 th
Uhen the. vol t AR BHERYe L GHEPS B EnaAgEEeT FaT e e SRR GURRY to L
(low Il evel cnnggga e§h§ ¥gg&ﬁge ggkggkggg ggggh% generates the RLS pul ses

in proportion to the vol The urned ON when a voltage

exceeding 270 V is ﬁﬁ’é"ir@ﬁta?@ddétet‘@khég@iﬂﬁﬁli'%dc%%@r\{s'e% BRiNy ai ned,
regardl ess of the current va | st the Ne lanp is turned ON. The

hysteresis of (reowpl 1age, r&gswiedhingevabheistor ON3andnt ks pedwd ed to
hold an ON 15 state is used for generating the RLS pul ses. How voltage is
detected is haenerdting ekpdns hetiobyTr é{ eresrbgtbosFRg throwgdanRtBhe amel t age
check S|gnal CHCK becones 11, the - :
_ a capacitor C3. When Lhe voltage check signal CIICK
(:>' changes from I (high level output) to L (low level’
: output), thé'voltage detecting'cifcuit generétes the
X;1 RLS pulses 1in propoftion to the voitage. The Ne iamﬁ
10 is turned ON when a voltage:exceedlng'270 \'4 is'
applied, and a voltage around'220 V is maintaihed,
regardless of the current value, whilst the Ne lamp'
is turned ON. The hystefesls of the voltage
requlred to enable turn ON and that required to hold an ON
15 state is used for generatlng the RLS pulses |
llow voltage is detected is hereinafter explained
by referring.to Fig. 6. | | |
gﬁf ' When the voltago éheck signal CIICK becomes I, the
Lrénsjstof'Tfs.js'Curncd ON and the cupacltbrlc3 ls
20 dlschafged. and simultaneously the mlnus slde of the.Ne
lamp ls connected to the ground slde through the
resistor R4 and the:translstor Te3. At this tlme, 1if the
charged voltage VF Is 270 V or more, the Ne lamp fs
turned ON after a certaih delay time has:péssedﬂsincé the.

25 signal CIHCK became'n, and current flows through the



transistor Tr3 is turned ON and the capacitor C3 Is 20- discharged, and =
simul taneously the mnus side of the Ne lanp is connected to the ground
side through the resistor R4 and the transistor Tr3. At this tinme, if the
charged voltage VF is 270 V or nore, the Ne lanp is turned ON after a *
certain delay tinme has passed since the 25 signal CHCK becane |I, and
current flows through the Ne | anp, the resistor R4 and the transistor
Tr3. Thus, the voltage of the resister R4 on the Ne | anp side becones Qﬁa-
VN,. where the ON-state hol ding voltage VN for the No lanp is subtracted™ .
from the ch¥egadmpol tthge res NéftorTHen amhetie her migiwtoC IS s Thused to L
-and-thereby the transistor Tr3 is turned OFF, the current which flowed
fromthe reéhet yolRageo ofhdher aesiisttgr B aivvili¢ dVe Tammsideresi stor R4
to the capacitor C3 for 10 the tine being. - Consequently, the capacitor C3.
i s charged BeramegeVEr an¥st slheres the QNI v halthing kol taee ik RLS

becomes L. As chargjng.of the capacitqr C3. progresses, th otential on the
capaci tor C3°i .(‘flgeo*‘l %t Hé‘"'f?eg'f;stsé'?’qﬁf c%fdcé.rrg’d'b%l}fﬂ/ -ﬁqﬁ%fr‘%oége‘go,fl. UHEE t he
current becgpes insufficient to hold the Ne lanp in its ON-state. Thus, the
Ne Iarrpst urns OFF and the current does not flow fromthe resistor R4 to the
capacitor C3. = Then, when the signal CHCK is turned to L and

- thereby the transistor Tr3 1s turﬁgﬂ:OFF.ithQ'gurrent i (:>-
which flowed’ from the_resistdr]R4 toﬁthe_tfansistor
Tr3 now flows from the resistor R4 to the capacitor c3 for W

10 thé tlﬁe being.. ConSequenﬁly..thei¢apacitor C3 is
éharged_énd Che-tr#pslétor.Tr4:lsvﬁufnédlbﬁ, and thus
-thé 1iné3RLS bgcomes-L. - o
| As-éharging of.the capécitof éaibf@gﬁéssés. the
pqtentlai on thé caéaélﬁor.dé siﬂé qf_ﬁhe réslster R4

15 gradually 1ncregsesﬁ and the cgrfen£ bgé6mé§ |
insufflcient ﬁo_hqld the Nel1amp.fh.1ts ON-state.
Thus,-thé Né lémp thné OFF ahd-fhé qurrenf~d§es_not

flow from the resistor R4 to the cabaéitof c3.

O

._Consequcutly, the'translstd; T;# fs:tﬁrnéd_OFF.uhd Lhic
20 1line RLS becomes H. . _ _ ” | | |
: The;turn—OFF timing of the Ne:;amp_is
corfespondingly.delayed as the'charged §o1tage.VF
increases. Thus, a tlmc T (= the PLS pﬁ1se Qldth)-_-
during_which.the_line:ﬁLé is L,'is'détetmihed'by (VF_;

25 . VN).



Consequently, the transistor Tr4 is turned OFF and the 20 line RLS
becones H The turn-OFF timng of the Ne lanp is correspondi ngly del ayed as
the charged voltage VF increases. - Thus, a time T (=_.the PLS pul se w dth)
during which the line RLSis'L, is determned by (VF'- 25 VN). Thus,
by detecting the pulse width T. the charged voltage VF can be detect ed.

Fig. 7 shows an exanple of the relation between the charged voltage and the

RLS puljse width. 5 When : the charging voltage is 270 V or
| ess, even if the transistor Tr3 is turned ON, the Ne | anp does not turn ON
and thereby the |imafd.S venee e6c tingexhe punsei endcaf Tt heheode buttons A
and B are explained bel ow. 10 The node button A functions to set an
exposur e node chir gexbosureagrodds, c#n nivelede heetadai | abl'e,. i.e., an .auto node
(automatic strobe emi ssion node), a strobe ON node (forced strobe emission
nmode), a strobe OFFighdd (shawhearerexamphe f@Fbthei hglabden bakwegposure 15
conpensation node, a bulb node and a bul b and strobe ON node. For the bulb
mode or the biths &hdrgabreldgmd sl pdkS cputdfudtdthutter tine are
avallable.s When ' the charging voltage 1s 270 V or
less, even 1f the transistor Tr3 1s turned ON, the Ne
_(:) lamp does not turn ON and thereby the line RLS remains H.
Next, functions of the mode buttons A and B are
explained below.
10 The mode button A Tunctions Lo set an exposure
mode. As exposure modes, 6 modes are available, i.e., an
auto mode (automatic strobe emission que). a strobe ON
mode (forced strobe emission mode), a strobe OFF mode
(strobe cmission forbldding mode), an exposure
15 compensation mode, a bulb mode and a bulb and strobe ON
mode.
For the bulb mode or the bulb and strobe ON mode,
| &gé 8 types of manual shutter time are available.
“The mode button B functlons to sct a photographlng
20 mode. As phdtographlﬁg modes, 6 modes are-available,-
i.e., a one-Trame photdgraphing mode, a scquentlal
photogfaphlng-mode. a self-timer photographlng mode, a
"double self-tlmer photographlng mode, a multiple

photographlng mode, and an Interval photographling

25 mode.



The node button B functions to set a photographing 20 node. As z
phot ogr aphi ng nodes, 6 nodes are available, i.e., a one-frane photographing
node, a sequential photographing node, a self-tinmer photographing node, a
doubl e sel f-tinmer photographing node, a nultiple photographi ng node, ‘and an
I nterval photographi ng 25 node. For the interval photographi ng node,

16 types of interval period are available. The initial value of the nmnanual
shutter tinme is bulb, and that of the interval period is 60 sec. They %:}
are set by executjng | NI TI ALI ZE subroutine or by turning ON the
cleai button C. N&& “t%el"dr%'d?‘%é’]ﬁ'iﬂ%‘ba‘?'h@?ﬁem?fi?n ULHPEF Abw be

described with referenc hrough 27. 10  ((MAIN operation)) -
First, a l\/AIiqu‘(%evraatl elé)ﬁg ae{'ssoac‘faape%’ l(F)?ESET operation wi |l be described,

wth reference tquf g, & e b die A PPsiatLon giﬂﬁ%;i%s the basic

operatlon of " the cane unctions -are pertormne ranchi ng

fromor bei B\%}@,ontl ol Itelqtby,lt h&, g’vﬁrué}%ﬁatﬂ t(ﬂgc%i %{jg rious

condi ti ons. en power i's turne reset 'S re eased and
the. RESET aper akitonysheeuting & Mbuﬁ%¥NﬁTIAﬂEZEﬁ§dbéEﬂiiﬁ%tééﬂE}CS t he
canera nmenory and

turning ON the clear button C,__;”__

Next, the programs stored 1nethe maln CPU will now | (:}
be descrlbed.with_reference toeﬁlgsqes through 27. | -
-
10  ((MAIN operation)) . |
Filrst, a MAIN operation'andgaseeeiaﬁed-RESET _.
operation will be described.-with.feference to Flgs. 8
through 13. The MAIN operation exeeutestphe basic
operation of the camera. chep fUnetione are performed
15 by branching from or being contrplledebyethe MAIN
operation according to the varlous-ébnditions.
When power 1s turned ON.,feSet oflthe;main CPU 1s
released and the RESET operation. shown in Flg. 8 _ ?Q.

starts. The maln cpPu lnltlull/cq lhc cumora memory und

20 1inputs swltch data (steps RSl and RSJ) bcrore
perform]ng a MODE IN11IAL1/AIION qubroutlnc In qLep RS3
-and a ZOOM INITIALIZATION subroutlne 1n step RS4. _A__
series of Instructions that comprlse the MAIN operation
shown 'in Flg. 9 are then executqd.'_The MODE

25 INITIALIZATION subroutine rescts varlous mode settlngs



L R PR AR N TN e LI I 2 o sendlinavin,

20 =~ |nputs switch data (steps RSl and RSZ) before perforntng a NDDE
| NI TI ALI ZATI ON subroutine in step RS3 and a ZOOM | NI Tl ALI ZATI ON subrouti ne
in step R4. A series of instructions that conprige., the MAIN operation
shown in Fig. 9 are then executed The MODE 25 [ NI TI ALI ZATI ON subrout i ne
resets various node settings toinitial values to set the automatic
strobe. entSS|on and one-frane photographlng nodes. In the MAIN operation, a
1-sedond tiner, used for indication holding, is cleared in step M1. 5

In stéps M2 through M 4, the photonetry switch SW5, the release switch
SR, the wi deosviridiiall alide tel €c6W hehalbbiatlbesteddeseniichsidpA, the
mode switch MDB, the clear switch MDC and the macro switch MCRO are set to
OFF and a sweandh oneddament pghaipEiSdkng smedeésto 10 1. The flag FSWOFF i s
set to O If sonme of the aforenentioned switches is turned ON. In steps M5
through M 8, when Iimhdhshdt/ditbtopeak tem, SWEL-saeond| tdmerswused SRt he

wi de switch WDE and the tele switch TELE are set to OFF and 15 forbi dden
photographiné“ééﬁ@q%ﬂﬂ(hPLﬂkﬂﬁ;e&%&?&ﬁa%%¢eéﬂeﬁtea'%ﬁétonetry'smﬁtch .
effective flag FSWEEN iS s me, of the, aforenenti d. swi tches
s set 13 ONor 1 OPoriR SWhibs U die uhe BBStORRER| By iEeRREN | s oot

to 0. SWS, the release switch SWR, the wide switch WIDE, the
<:> tele switeh TELE, the mode switch MDA, the mode switch
: MDB, the clear switch MDC and.the macro swlitch MCRO are
hd eeﬁ to OFFF and a switch Judgement flag FSWOFF Is set to

10 1. The fiag FSWOFF is set to 0 If some'or the
aforementlioned switches 1ls turned ON.

In steps MI5 through MI8, when the photometry
switch SWS, the release switch SWR, the wide switch
WIDE and the tele switch TELE are set to OFF and

15 forbidden photographing combination modes are not
selected, a photometry switch effective flag FSWSEN is
set to 1. When some of the aforementioned switches is

- set to ON or forbldden combination modes are set, the
flag FSWSEN Is set to 0.

20 In step MI9, the status of each of the
abdve—mentloncd swltches are inputted, and tLhe
pfoCeSslng Is executed thercafter accordlng to the-
1nﬁutted'swltch data.

When the rewind swltch REW Is Judged Lo be ON

25  (step MI10), the MODE INITIALIZING subroutlne Is

(VTP R :uﬂd&uuuul AL LS



20 In step M9, the status of each of the above-nentioned sw tches.
are inputted, and the processing is executed thereafter according to the
inputted switch data. When the rewind switch REWis judged to be ON 25
(step M10), the MODE I NI TI ALI ZI NG subroutine Is performed (step MIT),
a LOOP ESCAPE subroutine, shown in. Fig. 10, is then executed in step M 12
Thi s subroutine conprises two steps, of which step LO1 -stops charging of
the strobe circuit and step LO2 turns OFF 5 the red | anp charge. - C:)
indication, and is called every tine t he ‘processi ng .branches fromthe
MAI N operatmmrnarmnﬂnfmwempulhllona voen EEGAEECEuEBGAEEneubshnhmne s
conpl eted, the MAI N operation diverges to a series of ‘instructions that 10
conpri ses a iREIND oty at$ obhen veeecy hied REQY- N@ebpﬂléﬂl onThds conpl et ed

rewi nding the filmin the camera, a rewind conplete flag FREWEND i s set to
1 and the pﬁﬂﬁﬁﬁﬂ#ﬁ?rs?%&&%h%%% Yo ehpPAg ?5 WhécBE§FﬂHI k§loBtPRE MAI N

operation ck cpvel

d he back
e A | Ok harhe, o Thd [ERARE CPYELLE ARackesEibhubliRg PRl e oo
f h I f th
1T has nortid thed il dﬂ“z‘“{ﬁ@f’c%& R A
time the processing branches from;;he_MAIN operation .

to another operatlon.,.:_ . T _:--; o | o <:>

When the LOOP ESCAPE subroutine 1s completed the

O

MAIN operatlon diverges to a. series of instructlons that
10' eomprises-a REWINDzoperationf__When_yhe.REWIND
operation has.completed.rewindlng;ghe filmﬂin the
camera, adreWind complete flag'FREWENDmis_set]to.l.and
the prOceselng_ls-advanced by Jumhlng'to-the beginning
of the MAIN operation _ . -
15 When the back cover 8 is closed (turning -ON the |
back switch BACK), step MI1l4 is performed to determine
whether the fllm has finished loading. This 1is

performed by checking the flag.FLDEND; SIf the film has

O

nbt. l'lnlslicd toadlng (= Lhe_ l'I.'.m:,_ I-'I'.'I')_I'ZNI) l'._'_4 0). the

20 processing coﬁtlnues_to step Mjlﬁ,_wherein-thc MODE -
lNlTlALlZATLON euhroutfno Is porformbd'enco more. Thvn.
at step MIlG Lhe LOOP LESCAPE subroutlne 1s performed
before diverging to a series of 1nstruct10ns that comprlse
a LOADLING operation. When the LOADle operaLJon is

25 finished (- the Tlag FLDEND is I). Lhe proceeslng gooe



20 * processing continues to step M 15, wherein the WODE T"NFTI AL ZATHON~—-mever..

subroutine is perfornmed once nore. Then, at step M 16, the LOOP ESCAPE
subroutine is performed before diverging to a series of instructions that
conprise a LOADI NG operatlon When t he LOADI NG Operatlon is 25 finished
(= the flag FLDEND is 1) , the processing goes to step M19. Upon
conpl etion of loading, the flag FLDEND is set to 1 and the processing is
advaﬁgbd by junping to the beginning of the MAIN operation. 5 When
the back cover 8 is open, both FLDEND and FREVEND are reset_to 0 (steps

M 17 and Nll,e ID @Pi ML19 through M24 in Fig. 11, the processing to be
execut ed mhen‘?he 7% tch LOCK is turned fromOFF to ONis shown, t hat

I's when the power ggygr 14 is 10 gﬂ}g rglm tﬂﬂ(ﬁlo%[%{rg C]\hposcigl on to the

power - OFF position. If the photogra ens 'S 'no 't he $03|t|on

the display giapmes fé OéTétnﬁ'bCﬁthH& m@ %i—b%fsrs%% &@‘%@f%@é&q}f&“ ng the

focal length of the lens (step M t he subriouti ne

(step 15 M fAidyp 1 15 ewctﬁ@dbeghﬁ!ﬁgﬁgt 6r, tREOMAIN BpeFHaMdides to a series
of instructions that conprise a ZOOM REVERSE operation so that the lens is

pul | ed bagk to thédlhercktippshacloncovéenst he bpea,i bodhr EFLMHENDN aid”d% | ock

positi.on and the REWND operation has not finished, the
FREWEND are reset to 0 (steps MI17 and MIlS)

O In steps M119 through M124 j.n Fig. 11, the processing
to be exécﬁted'wheh the lock switch LOCK is turned from OFF
'to ON is shown, that is when the power lever 14 is
10 Mmoved from the power-ON position to thélpowefQOFF
position. If the photographlng 1ehs is'hoﬁ'ih the.lbck
-position. the display changes from indicating Lhe film
Trame number to indicatlng the Tocal length of the lens
(step MI21). Then, the LOOP ESCAPE subroutlne (sLep
15 MI22) is cxecuted. Theréafter. processlng dlverges to a
sorlos of Inqtructlons Lhat comprjse a ZOOM RFVERSE
operation so that Lhe lens is pulled back Lo Lhe lock
&J posifion When Lhe 1ens is already in Lhe lock posltion
and Lhc RIWINIJ operation has nol llnlshod - Lhe
20 processing goes to stcp MIZ24 so as Lo execute Lhe LOOP
ESCAPE subroutine and proce551ng dlverges to a
serles of Instructlons that comprlsc a LOCK opcrutlon
-doqcrlbod Jater. If the REWEIND operatlon hus rlnlqhod
Lhe proccsslng Is advanced by Jumplng Lo “MLD" ol Lhe

25 MAIN operatlon, shown ln Fig. 13.



20 processing goes to step M24 so as to execut e the LOOP ESCAPE

subroutine and processing diverges to a series of

conprise a LOCK operation described later. If the REWND operation has
finished, the processing is advanced by junmping to "M D' -of the 25
operation, shown in Fig. 13. When the | ock switch LOCK is OFF and it

di scri m nat ed step M 25 that the lens is in.the.lock.position, the focal

length is indicated on the display (step M26) .for a period of one secord
(step ML27) by 5 setting an .indication hold flag.FWAI TED to 1. Thereafter,
a macro command fWaenFRepCkerk sedteh GOF§téﬁ 8?"dTW%11qimaLC£P ESCAPE .

instructions that

To a seri s & $mfn%f:e§n??%§%33mﬁﬁ. 285 soedsehwianito thandhdt on %) 0

to a series &S

roved T rom it o pobfe BRERy' EAREThBoCrPERUERE b f’:"*e ﬁ%ﬁﬁ?s flag

Is set to 1’(&&5 |ﬁ¥§b Cﬁgg ggég}aaegxﬁgthe ?%bhHOQst% gﬂ_ Y530 through

M 36, if the Fo SW !

dlsplayeg
is made fo

timer is

10

15

20

25

executed | -and . the processing can diverge to.a
series of instructions that comprise a ZOOM FORWARD
operationi In this operation. when the macro request.
flag FRQMCRO is 0, the 1ens is moved“from the lock

position to the wide extremity. while, when this flag

‘is set_to.l the lens is moved to the macro position.

_In.steps M130 through Mlas ;if the macro switch
MCRO is ON, the focus length indication is dispiayed
and the indication hold flag FWAITD is set. to 1 Then,
the test is made to determine whether the photographing

lens is in the macro position (step M133) If it is in

* the macro position. the indication,hold timer is

elearcd (stcp MIJ4)-und rcstnrted.VThexproeessing thon

advances by Jumping.tom"MIC“. shown in!Fig 13;; If the
lens is not in the macro position. Lhe maero command
flag FRQMCRO is set to 1, and the processing diverges
to the ZOOM FORWARD operation via_the LOOP ESCAPE
subroutine 'so that the lens moves towdrds;the macro -

extremity.

ocus length I'ndi'cation is

Bhfiettt@ﬁ]é nelh CRLa PEa bPLA hbRE FYRETPWATTES! tbo1l. Then the test

erm-ne- whet'her. t he photographi ng-I'ens is-inthe macro
position (st@feMaler, |4 micks cammhﬂdrmtag pnaMCRoﬂs see itadiocati on hol d.

(step M128) Then, the LOOP ESCAPE subroutlne (step M129) is <:)

;J

O
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20 cl’eared (step M 34) and restarted. The processing then advances by o
jumping to "M C', shown in-Fig. 13. ir the lens is not in the macro
position, the macro command f}ag FRQMCRO is set to 1, and the processing
diverges to the ZOOM FORWARD bperation via the LOOP ESCAPE 25 subroutine
so that the lens noves towards the nmacro extremty. In steps M 37
through. M 43, when the tele switch TELE is ON, the focal |ength indication
i s di §played and the indication hold flag FWAITD is set to 1. Wen the | ens
is not inthe tele extremty, it is 5 descrimnated whether the lens is in
the macro position ofni stepes MIGT alauglpMIi4dpileen othef tébe $W@DBchkSCAPE:
subroutine. Wen the lens is in the zoom area, the processing diverges to
a series of inEELBcisofY.t ke doeal dengthl BIRISH Hompks o4l splavedove t he
lens to 10 the tele side. If it is in the nacro-PosLtion, t he processing
di verges to t handotherivaksatdpar holsh flng JABER LS Ret et 1o tWheRele
extremty. Wien the lensg is already in the tele extrenmjty, the display hold
tinmer is clearkﬁeaﬁﬁnﬁh Sc Bkt 18 thge tpde %ﬁﬁﬁﬁﬂiy¥rr Sti¥ted. In steps
M44throuhl\%g en t.h g Wi %i tt&ma?%adsdeﬂ{]
I ndi cationgi S ? %rﬁ@@ﬁﬂéﬁﬁ ml ?’lh% if:tg.{l"l \é‘\?\e oli}f ag" | PRI L. 11
or In the zoom area, upon completion of the LOOP ESCAPE
<:> subroutine. Whén the lens is in the zoOm.area; the
_ processlﬁg dlverggS'to a serles of Instructions that .
¥J comprlscs a'TELE_SHIFT'operatlon to move the 1ens:to '
10 the tele side. IFf It is in the macro positlon, the
processing diverges to the ZOOM REVERSE operation to
take back the lens to the tele extremity.
When the lens Is already Iin the tele extremity,
_the dLsplay'h01d timer ls cleared and the count of one
15 second is restarted.
In steps MI44 through MIS0, when the wide switch
WIDE is ON, the focal length indication is displayed.
U and the Indication hold flag FWAITD is set to:1. IFf
the lens ls in the wlde extremity, Che dlsplay hold
20 timer is cleared And restarted. When the lens 1s not iIn
the tele extremity, 1t is discriminated whether the
lens 1Is in the macro position or In Lhe zoom arda, upon
completion of.the“LOOP ESCAPE subroutlne.

When the lens ls In the zoom arca, the processing

- 25 diverges to a series of instructlons that comprlses a



the lens is in the wide extremty, the display hold 20 timer is cleared-
and restarted. Wien the lens is not in the tele extremty, it is

di scrim nated whether the lens is in the macro position or in the zoom
area, upon conpletion of . the LOOP ESCAPE subroutine. Wien the lens is in

the zoom area, the processing 25 diverges to a series of instructions
that conprises. a W DE SHI FT operation to nove the lens to the wide side.
1f it is in the macro position, the processing diverges to the ZOOM REVERSE
operation to take back the lens to the tele extremty. 5 Thus, th

phot ogr aphWd§B SIELR1S anerablemetompeve pblket lens Whebhehwidacsbdewi tch
MACROis ON. To retract the lens fromthe macro position to the zoom area,
the zoom | é\fer“shkﬁjl'd' Hé‘%ﬂf&%“? rRP$ 1 tEorenthe Pﬁ%‘é@$§1"§o§!?f"6§e§owards

either direction. ste 1throuh|\/|54|n Fi in case it
i S necessai? t"g‘ sl‘ﬁolﬂﬂv' t‘ﬂé"’r%ﬂs é)%'wf%“ te ‘f%& e Rash Y'é?egﬁﬁ?fi'of | ag

FMTSI FT is q .Jhe | ength of the lens is displayed and the

i ndi cati on“hS eﬁfa(ﬁgkfﬁgﬁﬁls set to 1. Thereafter, the processing 15

e o e IR i o 45 e e
position, when: the macro swltch MACRO 1s ON. To
retract_Lhe lens_from the macro poleion to the zZoom (:)
area, the_zoom 1evef'§hQu1d 5e moved from its center, -
neutral positlion ﬁowarGS'elther_dlreqtion.

10 _ In'steps-MI5£'$ﬁrough_M154 in Fig. 12, in case it
Is necessary tOvShle.the lens, that Is, If the macro
tele shift flag FMTSIFT Is set to 1, the focal 1ength
of the 1ens is displayed and the indicaLlon hold flag
FWAITD is qct to 1 Thereafter, the processlng_:

15 dlverges_to the ZOOM REVERSE operatlon to shift the
lens. to the teie extremlty via the LOOP ESCAPE
subroutine.

Wwith this lens, the

O

._dLStancc llm]L.For_Luklng mdcro
20 photographs ls apprﬁxmatély 1 mecter (m). Th@s, when
the lens.ls_ln:the ﬁacrb'pos1L1on and thc_dlstancc
measurement indicatés a distance gfeater_than 1 m, it
is impossible to take an infocus photograph. If phe-.
shutter button-ls_depressed under.thls_condltlon. 1n_

25 this embodiment, shutter release is locked and the lens
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distance limt for taking macro 20 photographs S apprOX|nater 1 nmet er
(in). Thus, when the lens is in the nacro position and the distance

measur ement indi cates a di st.ance greater than 1 m_ it is inpossible to take
an 1 nfocus photograph. |If the shutter button is depressed under this
condition, in 25 this enbodi ment, shutter release is |ocked and the |ens

S shlfted to the tele extremty fronlthe nmacr-o position.

The flag-

FMIS(FT is set in a LENS LATCH (LL) subroutine that is called by a series.
of inStructions that conprise an AUTOVATI C EXPOSURE/ AUTOVATI C FOCUS 5

( AEAF) CONTROE shddtidorio [thetlapl &6Lrembtyofitemi bive ohaehe - rewi nd
conplete flag FREWEND is checked. 1f the rew nd operation has finished, "00
EX" is di spl-agedldeit-he heD diap ENTSHIBpl 1 S84 "I‘fath@Nﬂ ROTEH ALL) . e,

utine IS

th d t 10 t f T| NG, sub

perGf {)revr:eg (gggifﬁ:“gg 'IG‘SM'r”éf l’???é”’slz&n“lf‘inw L%Ig‘*éﬁl’\lg'?‘l’Es g i?—'%‘?\%li?r 85 been set
In steps ML2 d ly wh
o1 “sur £ ches thik EBwYd e o ATl 'ﬁ&@#@ﬁ%ﬁ@?"ﬁ&xﬁg%ﬁe owi 1 ches.

are set {0 CN?%RPﬁ ebﬂq@@ﬂ}nﬁega '{%h 1o the MAIN operation w thout changing
ere is

any setting

ange in the MODE SETTI NG

In step MI55, the condition of the rewind complete

<:> flag FREWEND Is checked. If the rewind operation has

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

e MI56). Il the flag is 0, i.e.,-the-rewlnd'operation is

10 not finished, a MODE SETTING subroutine is performed

(step MI57).

After the switch judgement flag FSWOFF has been

set in steps M12 through M14, the MODE SETTING o

subroutine is executed only when all switches are set

15 +to OFF by the previous inputs. If some switches are °

set to ON, the procedure returns to the MAIN Operatioh

without changing any setting.

IT there is a mode change in the MODE SETTING

subroutine, a mode change Clag FMDCHG Ls sel Lo 1,

20 while if there is no change, it ls set to 0.

When the processing returns from the MODE SETTING

subroutine to the MAIN operation, the state of the f{ég

FMDCHG is checked (step (M158). If there is a mode

change;'thc indicatlon hold flag FWALTD Is seL Lo L in’

25 step MI59 before the processing Jumps to the beglnning



subroutine, a node change flag FMDCHG is set to 1., 20 while if there is*
no change, it is set to 0. Wen the processing returns fromthe MODE

SETTI NG subroutine to the MAIN operation, the state of the flag FMDCHG is.
checked (step (ML58). If there is a node change, the indication hold flag )

FWAITD is set to'1in 25 step M59 before the processing junps to the
begi nni ng of the MAIN operation via the LOOP ESCAPE subroutine. |f there :
i's no change, the photonetry switch SW5s and the photonetry 'swi tch effeck_ye
fl ag FSWSEN are checked in steps M 61 and M 62. \Wen the specified 5
“condirtions aof sthti MALNdppehe tiooalvilaetiteh LIOOH ESCOARE |s311111c3;ﬂja;eed in steps
M 63 through ML65 and the indication hold flag FWAITD i's cleared. The
processi ng then d|%ﬁrbbgrﬁolﬁhécAEthGENT @@@W&NQ&#Y\ﬁWiQQhaﬂﬂﬁjD ESCAPE

operati on, S, 1o execute the 1 tter-rel The AEAF
CONTROL oper%‘fﬁ?ohh? sp’éﬁiéeﬂf’éﬂymﬁggtf’ﬁ EWSF&M&? ﬁ-%ﬁ‘;%ai & ON, every
switch data %Iorﬁed n eEeps ogrghﬁ Pﬁe rstgﬁgﬁ ﬂT%LEﬁﬁgiﬁ@% hg[e'CFFthe

and the node1hat en is 1 Set is

e ol seo e pedar e n i ystaciy | o7
Operatlon<N¥§|d&§§1£Wéﬂ0ﬂh g%eﬁytmmeathﬁreﬁéﬁ M165 and ‘the.
zindicaLion-hold rlag-FWAITD ls cleared. The proceesing .<:>
- then _diver'gejs'_;té the AEAF 'CONTRdL_opération-. via the -
LOOP ESCAPE.opeEatioh, so as_tozexéCufe the s/
10'. shutter-related. controls _ |
The AEAF CONTROL operation. is executed when the
photometry.switch_swsgis ON, every switeh_datatstored
in each memory=ef thelsws;eSWRj TELE_qnd.WIﬁE are OFF
and- the mode that allows a photegraph'to.be takeh is
15  set. Tlha't_is-.'the AEAF CONTROL.opg-_ﬁapion_-1s_'§pér_for;meq
only when-the SWS 1Sjsw1tched_from“0EF to_ON,
Therefore. if:the_zoom lever 1s_operated,_f9r 1nstance.
. tﬁe MAIN operation contlnues wlthout executinguthe AEAF 8
CONTROL opecratlion. o | | |
20 In step MI66, a CHARGE CONTROL subroutine
_described later, whlch.controls-the_Strohe qush'
circult, Is called.!IndlcatLon change:is_then;execuyed
in steps MI67 threugh MI71. ; | 't |
1f holding of'the display_indicqgion is requeste&,ie

25 1s checked whether 1 sccond has_paeéedgelncc Lhe
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CONTROL operation. 20 In step NI66 a CHARGE CCNTRCL éubroﬁtlne s
descri bed later, which controls the strobe flash circuit, is called.
| ndi_cati on change is then executed in steps M67 through M71. If holding

of the display indication is" requested,it 25 i s Checked whet her -1 second
has passed since the i ndi cation hold timer was cleared. Before 1 second
has passed, the presently displayed indication continues. Wen hol ding of

the display indication is not requested, or 1 second has passed, the film

frame-5 nunber is re-displayed and the indication hold flag FWAITD i s
cl eared. Th“i %6 A 01?6 &N Phe I-h&f‘ais LTEBE@EE B%’B‘i‘-r hS $Ub giq Rl erence

over other I catl ons, ess t ot her ata to be shown is

tenporarily gia%@@vectnel%resenu A@‘:l@{)w%al gdfiehc1dh %n‘t’lrﬁfe%o ML72, a
CHARGE PROHI BI T Tl ME subroutine described later is called. The processing

then junps to st @Whell hodfditrie dfAlthepkispplay. ihdichtiovadsr aptt he start of
strobe charging is delayed 15 for a charge prohibiting tine which is set
dependi ng upeegules fedeguancly sdcond dives f pasbedg, the &#d1lmo fpneeent t he
strobe circuit from bei ng over heated due to continuous use of strobe
fl ashi ngs Tngm@nmqysfmq}dmsmlayed and the indlcation hold flag
O FWAITD is cleared. | .
Thus, the indication of the £11m frame number Is
W ' given'preference over other indications, unless the -
o other data to be shown is only temporarily displayéd.
10 After pausing for 125 ms in step M172, a CIARGE
PROUIBIT TIME subroutine described later is calied.
The processlng Lhen Jumps to step M12 of the MAIN
operation |
In this camefa, the start of strobe charging is delayed
15 for a charge prohibiting time which is set depending upon
the frequency of strbbe flashing, so as to prevent the

strobe circuit from being over heated due to
A continuous use of strobe flashings. The CHARGE PROUIBIT
TIME subroutlne ls to shorten Lhe o charge

20 prohibiting time.

The above is'aﬁ,explanation for the MAIN
operation, uhd'varlous subroutlnes and operations

diverging therefrom will now be described.

25  ((CHARGE CONTROL subroutine))



- THME subroutine is to shorten the - charge 20 prohi biting-
time. The above is an explanation for the MAIN operation, and vari ous
~subroutines and operations diverging therefromw |l now be described. 25
(( CHARCGE CONTROL subroutine) ) The CHARGE CONTROL subroutine is called
in the MAIN operation, a RELEASE-WAI T CHARGE subroutine or an | NTERVAL
CONTROL subroutine, the latter two being both described later. Referring to
Fig. .14, this subroutine is principally to execute the charge operationk_J
and is periodical ly called i eue 185 Skt 1] &¥a PPEA AL hOBher MAIN
subroutine. I'n stTé{? @fﬂe&t ébs%%rm ne _\/\%’é%hrr_ie?net{hepgah-arge prohi biting
time has el apsed checki g a5 (i dHARGE | ibBOut ineénpreanofNTERYAL
FWICVP. wheﬁ% f€t$¥ﬁ¥'%h§inot g?ggggg'(Fwwch .0), in step CC2, a CHARGE
PROHI Bl TI NGg [ i RRGTHdS tHat Bitter cea ubeing Bath, deRcsibEdCcs, it
I's descrimnate ether-charging is prohibited by checking a &han e :
" prohi bi ti ng jtivEs.f s SIWESIR to |Fid5 14hakyisgswbronbingi i 8PYARFS Bllyy)
t he processing diverges to step CC7 and a CHARGE STOP operation is
-executed5 Ve diseutteridee pehemrdgeting tinme has el.apsed and the prohibiting
‘time conpletion flag FWICWP is set to 1, or -~ . . =~ . c :
operation, and is periodically Called-in every 125 ms

Trom any operation or subroutinef o | | y | T C:)
- In step CC1,:it-i$ détermined;whether the'éharge -
prohibiting.time:hasieiapsed by.checking é prohibiting time ;J
10 completion flag-fWTCMP? When fhe ﬁimé has ﬁot elapsed
(FWTCMP = 0),'in_step ccé, a CHAéGEAfﬁdﬂiBITING subroutine
described 1aféf is ekecuted.“ Thén;.ih stéb Cca,'itlis
descriminated whether charging Is prohibited by:
checking a charge prohibitling t;me Tlag FWTSTR. If
15 charging 1s_p§oh1b1ted (FWTSTR é_l).jthe'prbcessing
diverges to stép CC7 énd a_CHARGE STOP 6pération is
executed.  _ _ ] '_ _
When the charQé.prbhibiting;time_hag elapéed and the i:
préhjbltlng ijé completllion flﬁg‘FWTCMb Is sol Lo.l.'or
20 when the prohiblting time cluﬁééd In Lthe CHARGI: o
PROHLBITING subroutine and Lthe charge bfohlblp;nﬁ Lime -
_flag FWI'STR ls.sgt to 0, tLhe cﬁargc féqﬁest flag IFCIIGRQ
is #hecked In step CCS. If.strobe charge is requestéd-
{FCHGRQ), the processing advanceé.to'stéplccs.- lf.not.

25 the processing advances to step CC4.



20 . when the proh|b|t|ng time elapsed in the CHARGE PRCHIBITING subroutlne

and the charge prohibiting tine flag FMSTR is set to O, the charge request
flag FCHGRQ i s checked in step CC5. |If strobe charge is requested
(FCHGRQ), the processing advances to step CC6. If'riot, 25 t he
processi ng advances to step C4. A prohibiting time reductlon flag
FCNTSTP is set to 0, in step CC4, so as-to enable the charge prohibiting
time o be shortened in a CHARGE PRCHI BI T Tl ME subroutine. Then, in the

g’ﬁé‘ﬁk. nS’Tgf JE?LS%@S%&PE%%%%U iy Heet i Sl AREEFECEE.Rg Fourne
ock 1041 Shep L ol iy L atg, 0ol thahle chREIIE g%?ﬂig{’m&t s

j udged, in.st 87seconds” of nbré has pass

h b T.
subr Ut 'ne deSEeoEs Y @h%%ﬁ%féﬁg%d&%%n%g%%hﬁ By SNRFSUSAd,
a charge on f'![‘ﬁgnFCthth@%!-ﬂrP@E tgfdm@ooa&@tfaﬂplfﬁlg%gaecwﬂvp and the

charge request fl ag | GRQ are set to O, he CHARGE STOP
operation is | f c Y& ﬂﬁﬁ? ! e CCl1
t hrough G815, PEﬁéﬂéﬁgggg or?%ft%% Q’%&é}’?’? rsbce}%(1 ! a(tautg#z\&c g?gl ng

e

If charging 1s requested, 1t Is judged; in step

[ - CC6, whether 8 seconds or more has passed after
10 charging started by checking a time out flag FTOUT set
in a TIME OUT CHECK subroutine described later. If
8 seconds or more. (FTOUT = 1) have passed, a charge on
flag FCIIG, the prohibiting time completion flag FWTCMP
and the charge fequest flag FCIIGRQ are set to 0, in
15 Step CC10, the CHA3GE STOP operation is performed.

If 8_seconds'has not yet passed, in steps CCi1
through CC15, the charge on flag FCIG is set to 1 so
that the charging timer starts, and a voltage check
slgnal is outputted while charging Is . ﬁrohlb]hcd.
This is because the present voltage before_Charging

20
starts 1ls. uncertaln.

If charging is already being started,. the processing
diverges from step CCll and a RLS PULSE TIME'MEASUREMENT
subroutine and the TIME OUT CHECK subroutline arc -

25 executed In steps CCi6 and CC17. By checklng the



This is because the present voltage before charging 20 starts is uncertain.
If charging is already being started, the processing diverges fromstep
CCl1l and 'a RLS PULSE TI ME MEASUREMENT subroutine and the TIME OUT CHECK -
subroutine are executed in steps CCl6 and CCl7. By checking the 25 *
charge conpletion flag FCCMP which is set in both subroutines, it is Judged
whet her charging is conpleted. This flag FCCMP is set to 1 mhen t he
charged vol tage exceeds 330 V in the RLS PULSE TI ME MEASUREMENT 5 C:)
subroutine. In the case that the voltage does not reach 330 V after 8
seconhds: havechmssedctbmp]mthensfhaz BECHMRawdiled Hewsedr in ot ag. FCOMP i s
set to 1 if the charged voltage exceeds 270 V.. \Wen charglng Is" conpleted
(FCOWP = 1) ,subrowcHAReE, 15t Sirdmageﬂawhshhﬁg @*i@@lstiét; Vi ‘step CC10. If

charglng I's not conpl eted, charge enabl e. si. CHEN- and the voltage

check signalCoBRLetED uttgﬁiﬁngl?ﬁer FE e §|ﬁ§t 4n¥nﬁ9t 9RfEr ati on

51278, I e Fethan o oot TR FHEHRS R ﬁ%%ﬂ%*&r e

outputted t Q. pheflt e HPSHE P 308t the’ voltage does not: reach 330

V after 8 seconds have-passed_from‘the~start ef gharg;ng
however, the-flag_FébMP is Setlteei:if theféhargedevoitage .<:>
exceeds 270 V;_ _ _ i _ —~
When ch&rging'Ls_compietedj(FCGME==1);-the CHARGE -
10 STOP operatlon ls executed via step CC10. If_cﬁargingf
ls'not.COMpleted;.the charge-enabieﬁeléhaieCﬁE&;andfthe
_voltage check slgnal are outputted-anq.the;pfoceselng
returns to fhe-MAIN-Qperation (eteps“C619'through"
ccz1). | E |
15 Thus, before,start of chargihg,”etepe”6612
' throuqh €C15 are executed once, and the charge check
slgnal is outputted to check the present vo]Lage.

Charglng then starts, L[ the voltage ‘does not reach 330

O

'V in 125 ms via steps CC16 through ‘cc21 the process returns.

20 During charging, steps CC16 through CC21 are repeatedly

executed. At the time of completlon_ol chutg}ng.'steps

CC7 through CC9 are executed.

((CHARGE PROHIBITING SUBROUTINE))

25 - .Fig. 15 shows a CHARGE PROHIBITING subroutine,

o



Char gi ng t hen starts |f the voltage does not reach 330 Vin 125 ns via =~
steps CC16 through~CC21 the process returns. 20 During charging, steps CCl6
t hrough CC21 are repeatedly executed. At the tinme of conpletion of

charging, stops CC7 through CC9 are executed. ((CHARGE PRCH BI TI NG
SUBROUTI NE) ) 25 Fig. 15 shows a CHARGE PROH BI'TI NG subrouti ne,

which is called in step CC2 of the CHARGE CONTROL subroutine. This
subrogryne is called when the charge prohibiting time has not been

conpl eted, and a charge 5 prohibiting tinme TWand the value of the

prohi bi ting timpchi fRr- cﬁrﬂe‘ip”iﬁ?‘rsetdeé%(%i‘a&fSf:ﬁQbéllRﬁéthBETR@LpOStpO”Ed by
the charge prohibiting time to prevent heating of the strobe circuit The
charge prOthgﬁbpquuﬁ% TWis deteriined according to a prohibiting tinme 10
data n which is set in the RLS PULSE TI ME MEASUREMENT subroutine and the
CHARGE PRCHI BI T TINEhS&b@mthutiﬂé it egrpdd bihémgtheé nehahrger has not yet

started in step CS1 (FWISTR=0), it is started and the prohibiting tine flag
and a proh|bprphghmhnng%ﬂnmn|hﬁsJﬁbtfbagnaﬁem§é?t?6rlanﬂtQHQHﬁrQ§Q and
CS3, so that char rs stopped in the CHARGE CONTROL subroutine of Fig.

14. In steps Bgh hil yh§E (9$8\e W andd gilvhivatlueef i tee prohibiting
time timer are compared so that strobe ‘charging is

™~ . . . .

C;)' postponed by the charge prohibiting time to prevent

heating of the strobe circuit. The charge prohibiting

.}\‘

time TW is determlned according to a prohibiting time
10 data n whlch is set in the RLS PULSE TIME MEASUREMENT
subroutine and'the CHARGE PRbHIBIT TIME subroutine.
If the prohibiting time timer has not yet st#rted
in step CS1 (FWISTR=0), it is started and the o
prohibiting time flag and a'prbhlbitlng time reductidn

15 [rllag aré set to 1,'1n steps CSZ and CSS. so that
charging is stopped In the CHARGE CONTROL subroutine of
IFig. 14. . ) |

gﬁ; In steps'CS4'through csst Ir the bfahlblting'tIMe

. data n Is larger than §0, a prohlbiting Lime 10 sec.

20 setting flag FWT10S ls set'td'l'and'the data n is’
forccdly set to Sb'and'tho-prohlﬁltlng time becomes 10
seconds. Il Lhe data n 18 Jarger than 7 and smaller
than 50, the 10 sec. qoLLJng ltag FWrios ls clecared und
the proccsslng_reﬁurns to the MALN opcratlon.

25 'If the data n is 7 or less, ln steps CS9 through



data n is larger than 50, a prohibiting tine'lo.sec. 20 setting flag
 FWI10S is set 'to 1 and the data n is forcedly set to 50 and the prohibiting

time beconmes 10 seconds. |If the data n is larger than 7 and smaller than -
50, the 10 sec. setting flag FWI10S is cleared and the processing returns*
to the MAIN operation. 25 If the data nis 7 or less, in steps CS9

~ t-hrough CS1, the CHARGE PROHI BI T TI ME subroutine is cancelled and the
processing returns to the MAIN operatlon In the case that the CHARGE (:)

PROHI Bl TI NG subroutine is 5 execute ﬁ § g 'CHARCGE, PROHI BI T TI'ME
subroutine {€$id-arkthsy, CI{WEN%%%‘&%’?FE WLnsperepgine: &g cs1 to csi12.

. CS12 th h fl FWI10 1,
thenpff)ﬁf)actai"nce]{]lr %C@'%éf%qﬁésg{)"ﬁ §8§55nﬁ290 m @*@ gﬁtecigtj ;[Nﬁ_et her -

t he val ue '%,%Q Zhlbltlng time timer exceeds_the calculated.prOhibiting
time TWin s |f- the 10 sec. flag FTWOS --'is set to 1, it is

checked whet h% e alde ﬂﬂé%'\ﬂué)r% 3 Eﬁzdﬂfﬁ-ﬂiﬁ@rqxﬁa&‘}ﬁ?@& dGis geconds

(step CS15). - Before the prohibiting tiine tiner has counted past the

pr ohi bi t3 nge&b@%:@ﬁ/ Hr e} sife CHAGID'MEGIFEB MY "FiMECshyré6t YRS to the MAIN
operation. After-the tiner has counted-the prohibiting tinme TWor 10 sec.

the prohibi §isng thaired, the processing advances from step CS51 to

e

CS12.

In steps-cslzuthrOugh_CSlS,ilf:the 10 sec. flag

O O

_'FWTlOS;lshnot set to 1, the.ntthbiting time TW Is set
10 to n x lzs.mSJ-Q“deic_iS;CHeékéd*Wheﬁhér the value in
 the prohibiting time timer exCeedsfthe;cq;cu;ated'_
prohibiting time TW in'stePJQSlé; If the 10 sec. fiag FTW10S -
is set to 1, it is checked whether the value in the
' proh1b1t1ng t1me tlmer exceeds 10 seconds (step CSlS)
15. . Before the prohlbltlng t1me tlmer has counted past the
prohlbltlng tlme TW or 10 sec., the proces51ng dlrectly
_ returns to the MAIN operatlon ‘After the timer has counted
the prohlbltlng tlme TW or 10 sec . the prohlbltlng time S
.tlmer is reset and then the proce551ng returns to the MAIN ¢J'

20 operatlon,steps CSQ through CSll

Thus, Lhe prohlbltlng t]me Is 0 me Ir n < 7,_n X
126 ms if 7 g n <. 50 and 10 seconds 1r n .z 50. As

described later, 2 is added to n at every one_charginé_cycle *
 after charging and hefore_flashing._While 1 is subtracted
25 from n at every 4-seconds. Accordingly, the charge

- prohibiting time can be



timér is reset and then the processing returns to the.MAIN 20 operation, "

steps CS9 through CS11. Thus, the prohibiting tineis O ns if n<7, nx
125 ms if 7 [err] n < 50, and 10 seconds if n [err] 50. As described
later, 2 is added to n at every one charging cycle:after charging and
before flashing. Wiile 1 is subtracted 25 fromn at every 4-seconds.
Accordingly, the charge prohibiting time can be set correspondingly to
t he firgquency of the strobe flashing. ((RLS PULSE TI ME MEASUREMENT
subroutine)) Fig. 16 shows the RLS PULSE TI ME MEASUREMENT 5 subroutine
called in st ot epdikiidgiRGEo OENE REkequbnoyt biie théhist rolter AR rics.
executed to detect the voltage of the strobe mai.n capacitor as a pulse tine
obt ai ned by voltage - tinme conversion. In steps RL1 t hrough” RL4," t he
voltage check 10 signal is set to L, and it is checked whether the RLS
becomes L befldit.S BULSE tIM@rM&A&@EEMbNTASUb§§ULdDQd)above the RLS

becones L only when_ the charged voltdge exceeds 270 V and thereby the Ne
lanp turns ON. Therfek®r €16 tHeo¥Rat R dild| PHERE SINE MF§§PFEN§§ﬂed to be 270

o a5 iR AT Bl b EeR: S D8R BuMRe s BB
cleared, 1. eguifulhd: 'thid Bution e Avd iQegxégﬁﬁbﬂetﬁfﬁétécieih%o
'<:> . voltage of the strobe main capacltor as a pulse time
obtained by voltage - tlme conversion.
~ 1n steps RL1 through RL4, the voltage check
10 signal i1s set to L, and it i1s checked whether the RLS
becomes L before a 2 ms timer times up.
|  As described above, the RLS becomes L only when
the charged ﬁoltage exceeds 270 V and thereby the Ne
lamp turns ON. Therefore, the charged voltage is
15 discriminated to be 270 V or less, if the line RLS remains H
' for more than 2 ms, and a charged voltage 270 V flag FCH270
and a charged voltage 280 V flag FCH280 are both cleared,
&Mj i.e., set to 0, in step RL5, and then a value DGV is set to
. 0/4 befbre retﬁrning to the MAIN operation.
20 The strobe capacltor ls fully charged at 330_V.-
‘and the gulde number s determlined based upon the light
quaﬁtity of a flashing at this full-charge voltage.
:Hoﬁever, ' ' “even Lf the strobe cupacltbt
-f is'n6t'fu11y charged, the strobe ls prepared to flash

25 -correspohdingly, at the'charged voltage. -Accordingly,



0/ 4 before returning to the MAIN operation. 20 - The strobe capamtor
Is fully charged at 330 V, and the guide nunber is determ ned based upon
the light quantity of a flashing at this full-charge voltage. However,

even if the strobe capacitor is not fully charged, the strobe is prepared
to flash 25 correspondingly, at the charged voltage. Accordingly, t he
gui de nunber nust be corrected in accordance with the charged voltage to_
~obtain a proper exposure. DGV is a paraneter which represents the
correcting anount of the. guide nunber corresponding to the charged vol tage..
5 - The par ariﬁt%rgulsﬁl%eﬂumlbelzlmu%\t— ‘3‘150'5%'6?0179?4emli"@cafdﬂﬂsethlghSlS V, and

0/ 4 at 285 or Ihess 4 Q_Ea at_[ RLS becones L before the 2 ns
timer tines®hs charde s °t a’t'?'le c%?%%’a T¥PPSYECexPE¥dds270 v,

the. tinme that el apses unt| }t he RLS beE n&s H1 fimaasured by .an RLS

pﬁl sehtl rredﬂ ri’ﬁr‘ el Wipke gu'l'%%r??% §. YRR g?'éﬁgc e AMgHYL g ¥%en
t he charge olta exc i rst
time af 'tgr dﬁlnélost'gﬁﬁ)odr (7('? &gﬁﬂh‘?%rougﬁﬁﬁgxﬁppsaéggl‘ég gnclertS o]

15 corrsct ; tn*ée PR &N s r'%t@r@&os/ba@ irﬂ.,avcafdmagetolyhearireasured RLS
.pulse tinme T. In the case that 500 ns has elapsed after charging started,

Tﬁ |'s det er migeds kasesh gipon die (a}vleraﬁgezwl\aeoirlPé/s@f past Tl's stored in .
_t © " In the case that the RLS becpmes L:befo;e the 2 ms C:)
timer times up, i.e., 'in tﬁe case,thaf,the charged voltage .f;
exCeeds.270.V; the time that elabséé_ﬁﬁtil_the RLS becomes H W
10 ;s measured by an RLS.pulse time;timef to set the pulse
. time T, In steps RL7 through RL9. | | | |
When the_charged.voltage.exéeedS_g?O V.and the
RLS pulse appears for the fLrst'timeeafter_chgrgiqg
started, steps RL11 through RL14:are:e$ecuted_onee to.
15  correct the measurement refereﬁce time Ti acCo:ding to
 the measured RLS pulse time T. In the case that 500 ms has
elapsed after charging started,.Tl-isgdetermihed based

upon the average_value T1AV of past Tiﬁs stored in the

8

RAM. Then, T1 whlch Is ncw]y;dcterMJned Is sct as Lhe
20  pew average value T1AV, and 2 ls added to the

prohibiting time data n.

- When the RLS becomes L before 500 ms' ha= elapsed 51nce
the charging time timer starts, it is assumed that
the capaclitor was alrcady charged at 270 V or more

25 beTore chargling started, and the value of T1AV ls scl
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RAM *Then, T1 which is newy deternmined is set as the 20 neM/average value

TIAV, and 2 is added to the prohibiting time data n. Wien the RLS becones L
bef ore 500 ns has el apsed since the charging time tinmer starts, it is
assuned that the capacitor was al ready. charged at 270 V or nore 25

before charging started, and the value of T1AV is set as T1 wi t hout
correcting Tl. Hence, in this case, it is assuned that the charging tinme is
short @gwlthat the tenperature rise in the transformer is snall

Accordingly, no value is added to the prohibiting tine 5 data n. The
chargetd vol t ag= ¥F abthbohe BoSrpditiag ME Marce, riol dthis easehodb in Fig.
7 for a design. However, the value may devi ate product by product. So, by
averagi ng the Al amsuméd t beati the ehérpihgesime Iswishor ts@inst émaialﬁ}ye
correspond to the charged voltage 270 V at- every charging tine and by

consi dering |ttempema¢NM@|ngsehénpuhsetranaIorneraﬂ§v§m@éﬂ4atlons in the
products .are corrected. In steps RL15 and RL16, the char |n voltage 280 V
15 flag FCHZewardnghy edio Davlve bstadded/ fopkhgnaer dd Mol t age
270 V flag FCH270 is set to 1. Wien the RLS PULSE TI ME MEASUREMENT
subroutineSis 4% et dted a second time or later after the char ged

} The charged voltage VF and the RLS pulse time
<:) have a relation As shown In Fig. 7 for a design.
llowever, the value may deviate producﬁ by product;
'So, by averaging the values of the first RLS pulses
10 which substantlally correspond to the charged voltage
270 V at everyICharging time and by considering 1t in
evaluating the'pulse time, the above deviations
in the products are corrected.
" In steps RL15 and RL16, the charging voltage 280 V
15 flag FCH280 is cleared, DGV is set to 0/4 Ev and the
charging voltage 270 V flag FCH270 is set to.l.
When the RLS PULSE TIME MEASUREMENT subroutine is
&a’ .executed a second time or later after the charged_
voltage cxceeds 270 V, in steps RL1T through RL25, Lhe
20 latest RLS pulse time T Is compared with a voltage
corresponding time to descriminate the charged voltage.
Thelﬁoltage corresponding time ls deslgned to be
330 V at T1/2 + '8oo,us'; 285 V at Ti/2 + 500 Us; and '
280 V at TL/2 + 400 5. Flig. 7 shows an example where

25 Ti is 600 4s.



~vol tage exceeds 270 V, in steps R .17 through R .25, the 20 | atest RLS +
pul se.time T is conpared with a voltage corresponding time to descrimnate
the charged voltage. The voltage corresponding tine is designed to be 33()
V at T1/2 + 800/As; 285 V at T1/2 + 500 [err]; and 280 V at T1/2 + 400
[err] . Fig. 7 shoms an exanple where 25  T1:is 600 [err]. If the
voltage exceeds 330V, the charge conpletion flag FCCMP is set to | and
DGV is set according to the voltage. In any case, if the charged voItaQ/
exceeds 280 V, the charged voltage flags are all. set to 1 and then the"
processi ng retuﬂﬁét&@ WWQQHMGVQKﬁﬂQQSCﬂBOIV tkkﬁv@haeg% is 280 V or Iess,
the processing _returns to the MAIN operation via steps RL15 and 'RL16. 10

((TI ME OUT<eme&r td @y é‘lila,gné“)C)CNﬂ’ dts Fr st t3Rd HRE ERsely ECK subrouti ne

d h T
oxoout od ACEREMT Lo0tnb GolHaREr, PERG, Aad Odie Ui ERaaPl g 1o the
count ed tb@ﬁt%g exddaL EH@ing. Eﬁ@ﬁbﬁéfgédmbeEabé ?i@&EeQrbn QHEQe@plz

of the CHARGE ROL subroutine. This subroutine Conprises steps T

through T08o if ahbaifileRd the PRodEsDY ‘ﬁ%##éi&ﬁdé”t&f%hé*MKang time tlner
counts ~6 seconds, the tinme up flag F - g

operation. | e s 5
If_the'vcltage is 280 V_ofdlcssj”theibrccéssihg_.. | (:)
_returQS'ﬁo the MAIN opcraticn_yiérstepsiRLi5_cnd RLlG. —
_ _ _ _ _ B _ "
10 ((TIME ouT CHECK subroutine)) S .
Fig 17 showe the TIME OUF CHFCK subroutine _
executed in step CCl7 of the CHARGL CONTROL subroutine
This subroutine is executed to determine the upper limit
of the charging time according to Lhe counted-time of
is5 'the charging time timer which is started in step CClZ
of the CIIARGE LONFROL subroutinc
This subroutine comprises steps T01 through T09.

If charging is belng execuled artcr_th_charging )

O

Lime tLimer counts 6 scconds, the l,lmc iip_ l'l_ui; rFewrue i_s.
20 set to 1. | | | | |
: .When 8 _é_ccorlcls: e]..ﬁpsc.. 1f the .ctll_'n_rg_ing vol l;ag'_c._h_as
réached 270 V, the charge compiction'rihg FCCMP
Is set to 1. Otherwise, the timc out flﬁg FTQUT Is :;'
ch to 1 and Lhc proccqslng rcLurns Lo Lhc

25 MAIN operatlion. When the tlme ouL rlag ls scL to 1
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20 set to 1. Wen 8 seconds elapse if the charglng Vol tage has reached ==
270 V, the charge conpletion flag FCOMP is set to 1. Qherwise, the time

out flag FTOUT is set to 1 and the processing returns to the 25 NAIN
operation. \Wen the tinme out“flag is set to 1, ‘charging is stopped in

t he CHARGE CONTROL subroutine. ((CHARGE PRCHIBIT TIME subroutine)) Fig. 18
shows the CHARGE PROHI BI T TIME 5 subroutine executed in step M73 of the

MAI N Qgﬁrat|on and in a LOCK operation described l|ater. This subroutine

serves to decrenent the prohibiting tinme data n being set, if the strobe is

rot, psed VBB pB E0us BB 15 RAR AP PR i AOREL RSSO

that the reductlon of the prohibiting tlne is not allowed nanely, when the
charge prohibiting time is being counted or in the case that the charge

prohi biting t(p@nAﬁgglpﬁgﬁyﬂietTQQEbngmduyqﬁgj]oroce55|ng returns to the
MAI N operation fromstep TCL wi thout executing any step. Wen the reduction

is not prohibited Fige 18aghb&NTEhE CHARGEAPRONIONT t he JAMIMI biting tinme -

data nis O (step TC4), in step TC5, the . prohibiting tinme reduction 20

prohi bi ti mg f$ralgrmm$¢Pexscgétedt énlsiep MIFS Kife Ghveo AHEIN rgperation
\ and in a LOCK operation described later This

<:> subroutine serves to decrement the prohibiting time
data n being set, if the strobe is not used. With this
subroutine, the brohibiting time TW is shortehed;

10 If it Is indicated by a prohibiting time reduction
prdhlbit Tlag FCNTSTP that the reduction of the
prohibitlng tlme is not allowed namely, when the charge

prohibiting time is belng counted or in the case that the
charge prohlbltlng t1me is already set to be 0, the

15 proce351ng returns to the MAIN operatlon from step Tél

'w1thout executlng any step.

When the reduction is net prohlblted..the'flag
&Mé FCNTSTP 1s cleared. IT the prohlbltlng.time data n-is
. 0 (step TC4); in step TCS, the prohibiting time reduction
20 prohiblting flag FCNTSTP ls Set'to 1 and then the processing’
returns Lo the MAIN OPERATION. From Lhe next call, Lhe
decrement in n Is not exccuted..
.If the prohlibiting tlme data n ls not 0, in steéél
TC6 through TC12, the 4 sec. tlmer ls used and n is
25 decremented by 1 at every 4 seconds passing through the

subroutine.



returns to the MAIN OPERATION. Fromthe next call, the decrenment in nis -
not executed. If the prohibiting tinme data n Is not O, in steps TC6- through
TCl2, the 4 sec. tinmer is used and n is 25 decrenented by 1 at every 4 g
seconds passing through the subroutine. I'n other words, the proh|b|t|ng
time data n is not decrenented only when n becones O. ((LOCK operation)) 5
Fig. 19 shows the flow of the LOCK operation which diverges from step NI24_
of the MAIN operation. This operation is executed when t he photographlngf'
lens is stored in the lock position after the lock switch I's turned ON IO

Wienr this oper at iran ottt wortde, fulpemeprolntier ¢ imgi thhé odads hhesLCD

i ndi cation display is turned ON or OFF according to the state of a |oading
end flag FLBBRDdieeremepd cd<orily odygin bUKbeepwes @he initial node. The |oop
of steps LK5 through LK13 is repeated In 15 125 ns on condition that the
rewind switch REWis OFF, the back cover switch BACK is OFF or the | oading
I's finished even If the back cover switch BACK is O\, and the |lock switch
LOCK is ON. (Khogﬁespemélomé CHARGE PROHI.BI T TI ME-subroutine 20 is -

execut e% like StF‘i% _ 53591 JJ]Q:MIH&P%P%I?Q LOCK o_peratlon .which.
_ diverges.froﬁ step M124_of'the_MAIN;opepation._Thisl'
operation'ls executed when the ppdﬁpgraphing_ | _ . (:}
lens is stored in the 10ck_pdsit10n after the lock o
switch Is turped ON. | | | A
10 When this operation starts, the frame number indication
on the LCD 1nd1cat10n display is turned ON or OFF accordlng
Lo the state of a loadlng end flag FLDLND ln steps
LK1 Lhrough LK4 to set the lnitial mode
The 1oop or steps LKo through LK13 ls repeated ln
15 125 ms on condltion that the rewind switch REW _
Ls OFF, the back cover swltch BACK is OFP or the loadlng
is finished even If the back cover switch_BACK is ON,
and the lock switch-LOCK_;s ON. . _ . o _ _:::
In step LK13, the CHARGE PROHLBLT TLME-éuhrqublnc | :
20 1s executed 11ké step_MI?S of the_MAIN oper@tlon,
.In the case that the rewind switch is turned ON, tﬁé
processing dlverges from LK6 to a RLWLND oporatlon
In the case that the back cover is closed and loading is
complcted, steps LK9 and LK10O arec skipped Lo lorm a_;oop.

25 When the back cover ls open, the loading end flag

e el -
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In the case that the rewind switch is turned ON, the processing diverges
fromLK6 to a REWND operation. In the case that the back cover is closed
and 1 oading is conpleted , steps LK9 and LK10 are skipped to form a | oop.
25 " \When the back cover is opéen, the |oading end flag is cleared and
the frame nunber indication is turned OFF. In the next |oop, when the back
cover is closed, the processing diverges fromstep LK8 to a LOADING
operafion. In the case that the I ock swtch LOCK is set to OFF, the
processSing sets the charge request fl.ag FCHGRQ and the indication hold flag

FWAI T 1 LK14 d LK15.. ( e LI IN
e TP L L BRI e i B ER EEATeEBR BTR bt B
LOCK operatlgﬁafﬁgengﬁtnl Cuﬁghfgﬁblgéﬁilabpgfnlgléi?géaedth Thus by

executing a ging request, an operator need not wait &harge

conpl etion Ibrekeeeqn»l @ﬂhr'e%_d§ Y85 SH 68 @ksaralaSLoﬁbmneebpéﬁh%%ﬁ af ter
“power is ON. 15 ((A operation)) Referring to Figs. 20 through
22, the AEAF CI»ﬂ$nltb9e¢a$EOhhﬁGrt@@hﬁh%ﬂﬁ|Sﬂ}h¢h}&ﬂﬁﬁt%§ $et dbacPFBed,
thrs operation diverges, fromstep M65 of the MAIN operation. 20

descri bed sdie RroedFsingeratrothes chagan apquest flag FCHGRQ and the

Indlcation hold flag FWAITD to 1, reepectively;

<:> in stepé LK14 and LK15, then jumps fo the MAIN
. operation.
— | | -
When the processing returns to the MAIN operatlon
10 Tfrom the LOCK opefatlon, the maln"capacltor-has usually
been diseharged. Thus, by executing a charging request,
an operator need not wait for.charde com?leiibh'if
strobe flashing 1s necessary at a Tirst shutter-release
after power ls ON.
15
((AEAF.CONTROL operation))
Referring to Figs. 20 through 22, the AEAF CONTROL . -
&hz operation for controlllng the shutter ls deserlbed; this
- operatlon dlvcrgcs rrom etcp MIGH of Lhu:MAlN'bperuLlun.
20 As descrlbed'earllcr. thls oberatlon ls executed
whch the photometry swltch SWS,JS'Lurncd'rromIOFF'Lo ON
and the.mode combinatlen IS'probef;' In addition, alter Lhe
AEAF CONTROL operation once diverges to the RELEASE .
| WAIT CHARGE obe:ation or alter the WIND operatlon

25 1is performed in the contlinuous pﬁqtdgraphlng'



when the photometry switch SWSs is turned frbn1CFF {b'CN_and t he node »

conbination is proper. In addition, after the AEAF CONTROL opération once
diverges to the RELEASE WAI T CHARGE operation or after the WND .
operation 25 is perforned in the continuous photographing node, the AEAF

CONTRCL is executed fromthe AEAF control 2 term nal and at the AEAF

control 3 term nal, respectlvely In steps AF1l t hrough AF3, a photonetrLg

di stance measur ement junp flag FAEAF is set depending on from what ,
processi ng t he AEAF CONTROL operation takes place. Wen the operation\Pg

returned frg@dee (i FHF WONTKOINRE opesateqn rhoerignsl aAfAPedher AEAF

control operation; since the photonetric measurenment and distance

measur ement 2defeaailimens 4Ry e beeite BRI et p61 dBsterhtaall) rekpeertiveARAF
is set to 1 so as to junp . such processings. In other cases, the flag FAEAF
is set to 0. Wierdn hstelSARKIONTIRGUpeAES i om nlhaeolgekrlcoditshanml N
operation, in steps AF4 and AF5, if an auto release flag FAUTOREL is set
to 0, the f@e&ﬁturaﬂ@m Jumps TlagdiEABdls soksdependingsen £60m in the

I Kk d.sh he d f d '
Goscri bed TADBE PR SRES (A, SO TR OBRER AR FRKER {ch SV anc
the el ease hilon R thd Yslith o 14 "ee BIGHQ8" PD"BnbSrpBHAGER!F 02! 1Y

- 20 executg
WAIT CIHARGE operation dlverged from the AEAF control <:>

operation, sinee the photometrleumeasqpement and distance
measufemeht detections.have been-coﬁbleted-as described
10 later, kALAF 1s set to 1 so. as to 1ump such processings
In’othen-cases. the flag FAEAF Is set to 0
'When-the,AEAF_CQNTROL_operation diverges.from
the MAIN operation, - in stepsllAFézanﬁﬁAFst if an auto
release f(lag FAUTOREL is set tOIO ECHe.focal'length is
15 indicated. This flag is set to 1 in the interval mode
.or In Laklng a eccond shot ln the double qelr modo, as
~described later. .In. Lhese cases,feven if Lhe
photometfic-swltch Swsland'the_release swiyeh SWR are [
tufned OﬁF. the photographlng lsiautdmhLJeeLJ&
20 executed. ‘_. . |
In step AF6, a VOLTAGE.CHECKéthfeutlne:descrlbeq_
later_LS'exechted and the charged;yeitege or.the_strebe
maln capacltor is measured.  .: :_
In step AF?. the charglng request rlag FCHGRQ

25 which Is set in an FM calculation;deger@bed_later 1is

m



In step AF6, a VOLTAGE CHECK subroutine described |ater is executed and th T

charged voltage of the strobe main capacitor is neasured. In step AF7, the
charfging request flag FCHGRQ 25 which is set in an FM cal cul ati on
desCribed later is set tad:0:. Steps AF8 through AF11, do not take place
fromthe interval node or the second shot of the double self node, but from
the MAIN operation or 5 the WND operation. The photonetric data is

i nputted fromthe sub CPU to execute LL (lens latch) calculation. In other

cases; the former LL data is used. Thus, in performng i nterval
photographlnge@rtg phe like, the same focus as the first shot takes. place.
10 In performng I nterval phot ographing, since the user is normally

away fromthe canerastepsi aFsedchyugh AF 1w evintndthecdloeus point from being
nmoved when the subject is noved fromthe distance measurenent area at the
center of thelsceeen. fbom the Theeklvadakmodeaiororthseerseerorid stedterof ne t he
anmount of |ens novenent for focusing the subject according to the result of
t he di st ancetlreadenlehensel f| motlae butcdirom dhicoMATRMh@pPatdt jathets in the
zoom area and the subject |s at a near distance,, the green |a gerr] 20

e

flag is s®t HQPJW%NPaSP?BabéHBPatghﬁ19ﬂ%ﬁ9ﬁ%¥¥%¢m9%&%rls inputt

from the sub CPU to execute LL.(lens‘latch) calculation.

(:> ~ In other cases, the former LL data is used.

Thus, ln-performlng interval photographing and the
llké. the same focus as the Tlrst shot takes place.

10 In performing - - interval photographing, sinc¢e the
user is normally away from the camecra, 1t Is neccessary
to prevent the focus point from being moved when the
subjéct is moved from the distance measurement area at
the center of the screen.

15 ' The LL calculation serves to determine the amount
of lens movement for focusing the subject according to
the result of the distance measurement. In the LL
calculation, when.the lens is in the zoom area and the

. suchcC Is at a near dlstance, Lhe green famp bilnk

20 flag 1Is set to 1 so as to generate an alarm to the user

and- the release lock Tlag FRLOCK iIs set to 1. When the

lens is in the macro position and the subject Is at a

far distance, besldes the above two flags, the macro - .

tele shifl llag FMTSIFT ls sct Lo 1.

25 In steps AF12 through AF16, except When“thc ABEAIF
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and the release lock flag FRLOCK is-set to 1. Wen the lens is in the ‘
macro position and the subject is at a far distance, besides the above two.
flags, the macro tcle shift flag FMISIFT is set to 1. 25 In steps -
AF12 through AF16, except when the AEAF CONTROL operation takes place °*
again after once diverging to-the RELEASE WAI T CHARGE subroutine, the -
photonetric-rel ated processings are executed. That is, in step AF13, the

- DX code is inputted, which is converted 5 into an Sv value used to o
cal culate an I1SO sensitivity of the film In step AFl14, the conpensati%ﬁ{
amount (al @EYROL dbherapeonFtauskeplaseobigaiined fitedmdnr f ocal | ength of
the lens. Wth such data and the photonetric data being inputted fromthe
sub CPU i ndbvepg mg5tot hbhe I1RELEAS EaWnd e CHARSEp ssibrou tdadecultdte on i s
executed and the AE data is obtained in step AF16. In step AFl7, an FM

(f1 ashmat iRhotemetrberbalahednPracesgings precaresytadd  ThatMvidata i s set.

CHARGE oparhi 7o AR 1 VR el RERET A6 AEHE AL APATTR DRy i fhea.
o oxocht VS A oY nva Rl YpHR by BEBuRdTe e B e bR R R 0T 20 "
lock has hagn @i fEr1 MRt edp INFLRY tRE EbmBhGHIbOGmblne - :
| (alpha) of_the.opén_F number is théiﬁédffrom the focal <:>;
length of'the lens. With such data éﬁdiﬁhe-phqtbmetric —
data being inpuyted from.the.sub CPU in Step_AFls,.the
10 AE (automatle exposure) calculation ls executed'ahd the .
- AE data is obtalned in step AF16.~ ;- |
| In step AF17,-an'EM_(flashmatlc),calcuiafibn shown
in Fig. 24 is called and the FM data 'is set. . When: the
AEAF control opefatlon takes place_&galn,atter the
15 RELEASE WAIT CHARGE operation has di&efged.therefrom, the AE

calculation is skipped.'However, since . the value DGV. may

change due to chargling, the FM célcﬂlation is executed .

O

agéin.
In step AlK18, 1L Is chcckcd whéhhcr Lhc;rcIcqsch...
20 lock has been disériminatedaduring the.ﬁL caldulation,in,
_step_AFll according to the state of tﬁe,release_lock flag
FRLOCK In step AF18. The release lock . ls.
descriminated when the lens is Ln the zoom arca.anq‘thé} .
subject 1s Loo-élose to the lens opﬁwhen_the 1ens.1s In

25 the macro position and the subject ls too far from_the
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step AF11 accordlng to the state of the reIease | ock flag FRLOCK I'n 'Step
AF18. The release lock is descrimnated when the lens is In the zoom area

and the subject is too close to the lens or when the lens is in 25 the

macro position and the subj &ét’ is too far fromthei = lens. In these

cases, since photographs are out of focus, in steps AF19 through AF21, the
green |anp blinks to alarmto the user. The processing waits until the
photgnetric switch SWs is released. After 5  that, the processing turn

OFF the red and green | anps and then junps to the MAIN operation. In steps

AF22 through yied, vts?ntt.@eeceageed g@htagﬁhefwmps.e% GRAAG or 'S

| ower than a predeterm ned value and the charging request takes 10 pl ace,
in the event gdals ! hen i $tepyahrrodendoasnnar2tiakene! atemdp t he event
that the first shot is photographed in the interval node, the processing
di verges to tbid ik BASE Wil GHIARGE aperat | Thespooreisis iinigg wadks | n' ot her
words, in the second or |ater shots 15 in the interval node, even if the
charged vol t aget fils thomerhe beime thic weuéchrﬁ%’ﬁecﬂsvabt}@as@h‘e SUYIAIRE i s
flashed d the foll ow ng rel ease sequence is executed. In the interva

node, hoihaty Hihe processimpniern OFENYheLrsfepRd Ereed d28WR ed on

every shot %% thegt}hmharggdtgglﬁﬁgﬁ ggggaggoqteach the predetermn ned

§:>  : In steps AF22 through AF24, whien the charged
voltage of the strobe capacitor is lower than a
predetermined value and the charging :equest takes
10 place, in the event that the interval mode does not
take place, or In the event that the flrst shot is
photographed in the interval ﬁode. fhe'processlng'
diverges to the RELEASE WAIT CHARGE operation shown 1in
Flg. 25. In other words, in the second or later shots
15 in the interval mode, even If the charged voltage is
lower than the predetermined value, the strobe is
flashed and the following reclease sequence 1s executed.
' In the interval mode, as shown 1ln Flg. 27, the
| CHARGE CONTROL operallon is c¢xccuted on every shot.
20 If the charged voltage does not rcach the predetermlined
value with this operation, even if charging is again’
executed, there is only a small possibility in increase
of the voltage. |
*Ih steps AF25 through AF27, cach data belng

25 set s outpntted to the sub CPU.
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value with this operation, even if charging is again-executed there s .
only a small possibility in increase of the voltage. In steps AF25 through .
AF27, each data being 25 set is outputted to the sub CPU. In the -
aut omati ¢ phot ograph node, the |anp indication, photometric neasurenent, :
and judgnent of the release switch are skipped: ‘and the processing junps to
AFA shown in Fig. 21. In steps AF29 and 5 AF30, when the strobe is

fl ashed according to FM data, the red lanp is turned ON and the processkg?

i s advanced. to AFB shown in Fig. 21. In steps AF31 through AF33, the gre
lanp”is turned Cinothﬁlﬂﬁk?ma@ésrah@goanWWengnEBnttft Ldbp nk 10  flag

FGLMPFL whi ch set in .the LL calculation. - The turn-on and blrnkrng of
the green I%Hﬂi?%bf%%enPhPﬁemﬁﬁ64SgH%ﬁ?%ﬁﬁmﬂﬂim(ﬂﬂQﬂiﬂﬂgﬂﬁﬂﬁeﬂfn

turned O Ve T EeRSS; Retliahrergnerioped pod MhCAIOCRITIIE SR | ?V‘?u'rﬁed
ON. Wien thg ttc]e—ﬁ;: A’l‘i‘ét ﬁotvﬁ iﬁl (R ed |n _sltnep AF34?We2t%%{ed and green

| anps are turned € process s BRI e o operation. In

steps AF36 APY®UGhéN4Bhe V‘Q@Poﬁgeig' 'i‘ihsh%la()tacdo%daglg tt"i}(?"ﬂfl '(ﬂ:é&he Interval
phot ogr aphi ng node, the 3 sec
the red lamp is turned ON and the processing 1s

advanced to AFB ‘shown 1n Fig. 21. "__ | ' a | <:>
In steps AF31 through_AF33; the.greéndiémp is

. . : . T P oL T . N

turned ON or blinks accordlng_to.the greeﬁulamp_bltng _ b d

10 flag FGLMPFL which is set in the LL calculatlion, The
turn-on and bllinking of the green lamp represent the
photogtaph pcrmlsslon and the alarm. respectlvely
In steps AF34 and AFF35, when Lhe photometric
switch SWS Is turned ON, the processjng-walts until the
15 release switch SWR 1is turned ON. When. the shutter
button,ls,releused. in step.AF34a,.the_red-and.greene
lamps are_turned,QFF and the-proceSSlng is_-juﬁps to_
the MAILN opcrutlon. : - :_..“ ) | | '
| _ln steps AF36 through AF43, whcn_tho flrét shot Je
20 taken in the Interval photographlngdmode.,the'a_sec _m
Cimer 1s started. When Che flrst ShOLrJS_Lakoﬂ ln Lthe
self timer mode or double self timer mode, Lhe 10
sec timer ls started. When the second or later shot js
taken, since the Interval tlimer ‘has been started, Lho

25 processing Is advanced to a time up walt proccqqlng B
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timer*is started . Vhen the flrst shot is taken in the self tiner node or
doubl;e self tiner node; the 10 sec tiner is started. Wen the second or
Iater shot is taken, since the interval timer has been started, the 25
proceSS|ng S advanced to a tFme up wait processing::. conprising steps
AF44 and later. Wen the node is in neither the |nterval mode nor the self
node, the processing junps to AFC shown in Fig. 22. Steps AF44 through
AF54 aLe a loop for waiting 5 until the interval timer, the 10 sec tiner,
the 5 sec tiner, and the 3 sec tinmer tinme up. Wen each timer tinmes up or

when the nDdechibf®81hE 43R gﬁ.«ssmzs i1 I PESSST NBhefXthe h6AE 181 $pl 0OP.
In these cases, In steps AF55 and AF56, the red and green | anps and the 10

sel f timer Ian@ianertmneednCEEvauhmdﬂd(nﬁﬁlthéﬁemrwrm@hengthéag i's
cleared, the present node is initialized, and the processing junps to
the MAIN operprocesshogt hpuspsond do IARGrsteivat 1m Fhe. i 22erval node, 15
the remaining time of the interval tinmer is displayed. Wen the remaining
tinme of the |ntervéFePBnéF44tWérQUG@bﬂfﬁﬁﬂﬂrQrﬂa%P%@cf?tnﬁﬁltbﬂgthe 10 sec
ti mer beco s, the self tiner i s, blinked at 4 Hz. 20

When the t we‘ﬂ"?f%e%hﬁp}"tﬁrffﬁé ddmeryi e ri'[%les ¢ timer, the 5 sec.
<:> timer, and the 3 sec timer time up.  When each timer

times up or when the mode button is depressed, the
processihg exits'from-this lJoop. In these cases, in
steps AF55 and AF56, the red and grecen lamps and the
10 self timer lamp are turﬁed OFF, the automatic
photographing flag is cleared, the presént mode is
initlalized, and the processing jumPS - to the MAIN
operation.
At the second or later shot in the interval mode,
15 the remalning'tlme 6f the interval timer is displayed.
~ When the_remaihlng time of the interval timer, the
3 sec timer, the'5'eec'tlmer. or the 10 sec timer
&,; becomes 3 sec. or less, the self tlmer lamp is blinked
- at 4 HNz. o
20 When the tlmef times up, in the self timer mode,
the proceSSlng dlrectly advances Lo AFC shown ln Flg.
22. IE the dduhie selfl mode. the processing advances.
to AFC after the auto release Tlag FAUTOREL ls reverscd
in éteD.AFSQ.._In'thc double sclf mode, at the [irst

25 shot, the flag is changed from 0 to 1. At the seccond



the processing directly advances to AFC shown in Fig. 22. In the double =«
sel f node, the processing advances to AFC after the auto release flag
FAUTOREL is reversed in step AF59. In the double self node, at the first-
25 shot, the flag is changed fromO to 1. At the second - . shot, the flay
is changed to 0 and the .automatic photographing node is canceled. In the
interval node, the interval tiner is started at the interval tine which is
set .in steps: AF60 5 through AF4. At the first shot, the WBX|nun1van::pf
t he nunber of photographing, franes is set In addition, to

aut onat i cal P Oﬁaké‘@hégéﬁ%ohﬁ %PaP%F@rtQhBtanphéhﬁuﬁﬁqqmiﬁkﬁeflag FAUTOREL

is set to 1. secon is taken the remaining 10

| | ater_shot
‘interval %OY\VF}&FE‘Q{&W HW‘Eenglﬁ_éaD“g{oslgsﬂ‘gy is set to Os-and the processing
advances to AFC Howle 51%12 mO%er A Alt'h "‘ﬁ’;u{@g%é %ﬁr event the
c

I ndi cation from bei ng-r Val Ue se the tiner

times up. 1§tarted akn(%%eﬁﬁ-%E@%1hﬁnﬂugﬁwﬁfﬁ7.ﬁ@gﬂ%%Fné dﬂe%gznﬂéﬁfore the

exposure operatlon I's st arte eac anp 1's turne ter

start sisgnathi-sught ArGUed he Whe JUFsPlhol N GiERsa ARG opgh AEGYr i n the
overl ap photographlng mode, date inprinting- -operation "is 20 & prohibited.

the number of photographing frames 1s set to 40 1n_.
addltlon. to automatically take the second or 1ater <:>,
shot, the auto release flag FAUTORLL is set to 1 - When .
- the second or-luter,shot ls taken.hthe romglning . - o
10 interval time lndloation'on the LCD diSplaylis set to |
0s and tho processlng advances to AFL shown in Plg zz
Step Ab64 is executed to prevent the indlcation from
being returned to a value other than 0 because~the.
timer times up. . _ | o ; :.
15_ | In steps AF65 through AF67 shown in Fig 22
before the-exposure operation.ls started- each lamp is
turned OFF and the shutter start slgnal is outputted to
the sub CPU. In steps AF68 ‘and AF69 in the overlap o
photogruphlng modc. dutc Imprlntlng opcrutlon s
20 prohibited. H |
"In other than thelbulb modc. lho'procosslng._
diverges from step AF70 to step AF71 where lt is
conflrmed that the shutter operatlon completlon signdl
is inputted from the sub CPU. After that the

25 processing advances tp the WIND opcratlon shown In Flg.



In other than the buIb”ﬁﬁde““jﬁmfﬁe”"pfaeeééihg di verges from step AF70 to -

step AF71 where it is confirmed that the shutter operation conpletion’
signal is inputted fromthe sub CPU. After that, the 25 processi ng
advances to the W ND operation shown in Fig. 26. “In the bulb node, in
step AF72, it is confirnmed that the shutter release signal is inputted from
the sub CPU. In step AF73, it is checked whether the node 5 Is the
conventional bull) node or the manual shutter node. |If it is the bulb

node, i n steps AF74 and AF75, the processing waits until the shutter button
s re] eased. Hﬁ? step AF76, the shutter close signal is outputted.  If it is
t he manual ter node, in step 10 AF?? t he manual shutter tinme is

ted d after e t er e si nal is
count s ana af 1 Le SR GlbecorR! 6180 abHE, “BE ST GELEAPTAL 1
CHEGK Subf oo, Wi e I?glﬁaqatgggge 85 UhguPEah SRNEREh operat i on

In steps VCL through ter t I gna I's set to H

t he processi R@bNGHLS, fCIn59Lé%SAﬁ@1th§£ iQecﬁBck@ﬁprU1ﬂércwheTﬂ Ret he
PULSE 20 TI ME MEASUREMENT subroutine descri bed above i s execute and t he

signal CHCK lis ddte tapriventlonal bulb mode or the manual shutter

mode. If 1t is the bulb mode, in syepe AF74 and AF75;
the processing waits until the shutter button is
_released. In step AF?S} the shutter close signal is
outputted. If it is the manual shutter mode.'in step
10 AF77, the manualsehutter time is counted and after the
counting is completed. the shutter close eignal is

outputted.

{ (VOLTAGE CHECK subroutine))
15 Fig. 23 shows a VOLTAGE CHECK subroutine which 1is
called in step AFS or the ALAF CONTROL operatlon |
In steps VCl through VC4, after the voltage check
k#: signal CIICK is set.to H; the pfoeessing waifs.fer 50 ms
- so that the Ne Lamp turns'ON. Then Lhe RLS PULSE
20 TIME MLASURLMLNT qubroutlne described above ls exocutcd
and the sjgnal CHCK 1is eoL to L
In steps VC5 Lhrough ve7, if the chafgcd Qoltage
15.270 V or mofe. and the cémcrajls obcruted in Lhc.
double seif mode of_the lntefval MOdc. Che prohlblllng

25 time reduction prohibitlng flag FCNTSTP is cleared.  In_
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In steps VC5 through V(?, | f the charged voltage is 270 V or nore, and the «
canera is operated in the double self node or the interval node, the '
prohi biting 25 time reduction prohibiting flag FCNTSTP is cleared. In

ot her cases, the processing advances to-step VC8. Thus, in the double self
node and the interval node, the prohibiting tinme is:not shortened.
Thereafter, in step VC8, both the charge on flag 5. -FCHG and: the charge

. conpletion flag FCIICVMP are cleared, and-the processing returns to the A
CONTROL operation. The charge request flag CIIGRQis set to 1, in a late
descri.bed FMtdedicutadeon shiédrpoocess by aﬂeamaescmarQEvawmmage 270 V flag
FCHX70 set to 1 in the VOLTAGE CHECK subroutine: Thereby, the processing
di ver ges t o s REIEASE Woub BHAREEL smbdouande Lhe( Enteaivaldl moden)) 15
Fig. 24 shows the FM cal cul atjon called .in step AF17 of the AEAF CONTROL
operation. Ties i bngctlme 19 wetePhPRbeREther to flash the strobe
and to determ ne the aperture nunber Avs at the tine when the strobe

flashes. 20 - Therademln i beRnVeRe, bl fiecgharge ofe Tdagobe OFF
rode, Lng xRARILGPUTRENSALLED JR5 80Foh NP kY PolTBIR a%% HRchIgacase that

non-fl as
and the processlng_returns_to the_Apr CONTROL

operuLlon _ o § S T A
The charge request Tlag CHGRQ 1s set to 1, in a |
later descrlbed FM calculation subroutlne, by the. : '.\4
10 charged voltage 270 V rlag FCHG&TO-set to 1 1n ‘the |
VOLTAGE CUECK subroutine | ':rher'e'by-. ‘the proceqsing

diverges to the RELEASE WAIT CHARGE subroutine.

((FM calculation)) . _ _ _ |
15 _ Fig. 24 shows: the FM calculatlon called 1n step
AF17 of the AEAF CONTROL operatlon
This operation serves to determine whether to :
flash the strobe and to determlne the aperture number
- Avs at the lec whon Lh(. erobo Huehoe o
20 In steps FM1 through FM5, in the case of the strobe
OFF mode,  the exposure'compensatlon mode and the bulb
mode, or in the case that non flash is determined 1n the AE
calculation in the auto mode. the M’ daLa 1s set to .
no-flash and the proc oeslng‘ relurn('e lo Lhe ARANK

25 CONTROL optratlon
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caleulatlon in the auto nDde “the FM data is set to no-flash and the

proceSS|ng returns to the AEAF 25 CONTROL operati on. I n other cases,
in step FM6, an aperture value Avs is obtained fromthe distance
measur enent data (AF step) aWd the reference guide:ndnber.  In step FM,

the charging voltage information DGV is added and the 5 aperture val ue Avs
Is corrected.. The above guide nunber is set according to the full charge
statg of the strobe capacitor. Therefore, unless decrease of the guide
nunber—at a | ow voltage is considered, under exposure takes place. 10

In step FMB, the fj r%éﬁ@?'%b¥k%¥‘§¥ g%eﬁsgﬁ@11%5rgpé@@mfgreayagugvévs
0, In

In steps FMP and e zoom area, change anmount ZDGV of the

gui de nunber AUNSEh PYed OPFORILRE U8 cahEEPRehku®lenent addad. (Am step FMLL,
t he change amount [err] (alpha) of the 15 release F nunber is subtracted
fromthe aperdyydp) dlethysrel 8réhepsgiMié hambegh FN4 s tidpe RMIpErthnd
lower imts of the aperture value Avs are restricted. Wen the voltage
of' the strokhaogplacg tovltagesi@iOrvablohebsV2@s addeddiamgl ttidhiet he result of
the VOLTACGE CHECK subroutine called in step AF6 of AEAF CONTROL, the
char gi ng 5r eqprsttytevFOMERYY $sigeeorpvectadd t hhe above gulde

. number is set according to the full charge state of the
<~j strobe capacltor. Thereforé,'unleés decrease of the

gulde number at a low voltage 1is considered, under

exposure takes place.
1G In step FM8, the film sensitivity Sv 1s added to
the aperture value Avs. In steps FM9 and FM10, ‘in the
zoom area, the changé amount ZDGV of the'gulde-number
caused by zooming of the strobe ltself is added.
In-step FM11, the change amount dk-(alpha) of the
15 release F number is subtracted from the aperture value
Avs. |
In steps FM12 through FM14, the upper and lower
\/ 1lmits of the aperture value Avs are festflcted; When
the voltage of the strobe capaclior Is 270 V or lesy
20 aééording to the result of the VOLTACE CHECK
subroutlne c¢alled In step AFG of Lhe AKAF CONTROIL,
thg charging request [lag FCIGRQ 18 set to 1 and Lhe
procésslng returns to the MAIN opecratlon.

25 ((RELEASE WAIT CHARGE operation)) -



processing returns to the MAIN operation. 25 ((RELEASE WAIT CHARGE 7,77
operation)) Fig. 25 shows the RELEASE WAI T CHARGE operati on which C
di verges from steps AF23 and AF24 of the AEAF CONTROL operation. Steps CHL -
through CH9 are a loop for repeatedly 5 executing charging in step Cl16 &
“every 125 ns. Wien it is judged that the charging tinme is conpleted or

that the charged voltage exceeds 280 V according to the tinme up flag FCHTUP
and the 280 V charge flag FC11280, the processing exits fromthe RELEASE
WAl T -CHARGE 10 operation. |In autonmatic photographing such as the inter

mode, by turningigN one showd & HROAGEISUSIE VEST L L IEAR®IE Co Pt & -.{'odg, the node
button B or the clear button C), the processing exits to step CH10. In

ot her t hanwhiichretiverfeshbtagyr sipdpagaFabeanthaFegentt akes AFAE CONTRpEE - Of f
the shutter button 15, the processing exits fromthe RELEASE WAI T CHARGE
operation. #épepatibnthe charged voltage does not.reach- 280 Vin 6 :
seconds and the tine is up, the processing exits 20 from.the RELEASE WAI T.
CHARGE oper at i on$ tepgefRllith&hpoveds Sy ane tas oamfidie REENSEIINA T CHARGE
operation, in steps CH10 through CH12, the red and green | anps are turned
OFF, thé CHNREEUtERepcBpEpdngodn step Cll6 every 125 ms. When 1t =~

is judged that the charging time is gompleted or that the .
éharged voltage exceeds 280 V,accofdlng;tq,ﬁhe tlme up | C)
flag.FCHTUP-and:the 280 'V chafge.ﬁlagiFCHZSG; the
proces51ng ex1ts ffom the RELEASE WAIT,CUARGE . L : hd
10 operation. . |
. in“aﬁtomatlc hhotographlng-Suchgasuthe~1nterval
mode, . by turning ON one of the“mode sw1t¢heé (the_mode 
button_A.uthe'm0de:button'B,or the ciéar_bhhton C).. the 3
_processlng_exlts[to-step'culo‘_.Ih_othgr than_aut0mat1c
15 photographing, When-the user takéé_their-ﬁinger-off the
shutter button 15, the processing exits-from_the_RELEASE
WAIT¢CHARGE'operation.

__..__Alsd..if the charged voltage dbgs not reach = 280

C

\'4 _In 6 scconds :md the Lime ls u_b_.;' Lho 'p"r_occ.ss_l.ng oxl Ly
20 from the RELEAéE WALT CIARGE operat}ﬁﬁ. _when_chg_ -
| pfocess_mg..eici_t_s. from Lhe RELEASE WALT CHARGE
operaﬁlon,'ld steps CU10;through-CHL2.-tﬁc red apd
‘grecn lamps are tﬁrncd OFF, the CﬁARQE,STOPEOpcratloﬁ_
is executed, automﬁtlc-phﬁtogrdphlhé ié.canéeled._andl

25 the proccessing -jumps to the MAIN_qufation,
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i s executed, automatic photographlng is canceled and 25 t he proce55|ng
jums to the MAI N oper ati on. When the charged voltage reaches 280 V
before the tinme is up, the processing advances to CH14 - CH16 via the
CHARGE STOP operation in step CHI3. In other than autonatic photographing,
the red lanp is turned ONto 5 informthe user that the strobe is ready
to flash. 1In addition, the eharging request flag FCHGRQ is cleared and the
processing junps to the AEAF control 2 shown in Fig. 20. Wen the .
processi ng advances fromthe RELEASE WAIT 'CHARGE operation to the AEAF

CONTROL 10  oper ajyhoR. Lththl%QE]ERrB'tQ;a%aWeWE HERIEOford hepdi stance
measur enment operation and so forth are omtted and the calculation is

execut ed usi figmé hes f @p MeEhdapocPYEILRG @laagickds themol tagaiis ehecked in
conparison to 280 V. After charging, the voltage is checked in 15

conpari son tthe& MWIAMGHbesBOBeopheatdbhada driep @id hoi Sn duchdo thwen char ge
stop are considered. In the CHARGE CONTROL subroutine executed in
the MAIN opetlaltmmntlemlngmgt 11811bbﬂ’p| &hed relded ante lamdﬂgewd/cﬂm akre reaches
330 V or the time up in IS nonitqored. However, in the RELEASE
WAl T CHARGE p‘é?tatlt}he 'é??l'éett‘ﬂe hE@rﬂv&PP? d%t ineadartq dgash con et ed

w%gggffg;@ggtzgﬁv LRIl hhEe ikt $BoilEe P13 WihdR YRS ghen the
and the processing Jjumps to the AEAF control-z shown
KVJ In Fig. 20. When the broeessing advances from the
- RELEASE 'WI\..I."I‘ CUHARGE .operal;lon' to the AEAF CONTROL
10 operation, Lhe photometrlc measurement operation, the
distance measurement operation and so forth are omitted
and the ealcu1atlon is executed using the former data.
Durlng'charglhg; the voltage 1s checked in comparison -
to 280 V. After charging, the voltage is checked in
15 comparlson:to-QTO V, because the voltage drop and noise
due to the charge stop are - consldered."
In the CHARGE CONTROL subroutine executed In the -
Q*J MAiN operation, charging is completed when the charged
voltage rcaches 330 V or the time up In 8 scc. Is
20 monitored. However, in the RELEASE WAIT CHARGE.
operatidn;'élnce the usct walts untll charglng Is
completed while presslng the photometrlc switch SWS,
charging 1ls completed when the voltage reaches 280 V.
and the Lime 1s_mon1torcd'fof ¢ scc.  Thus, slnce the

25 charglng request [lag FCIIGRQ s not clearcd In step-.



and the tine is nonitored for 6 sec. Thus, since the 25 charglng requesb
flag FCHGRQ is not cleared in step CC10 of the CHARGE CONTRCL .
-subroutine, the flag is cleared in step CH16. ( (WN') OPERATIQ\)) 5 - =~ =~
Fig. 26 shows the WND operation which is called after the AEAF CONTROL is*
- conpleted. The WND operation serves to wind one frame of the fil mwhenever ..
phot ogr aphi ng takes place. In the WND operation, in steps WD1 and WDZ, the
10  frame nunber is indicated on the LCD display except in the |nterval
‘node. In the overlap photographi ng node, .the processing branches fromstTep
WD3 to stepCRbd tof. rtdtelrGIIARGE HEONTROR pﬁBPEQF&ﬁHPng%é aghd g he _
processing junps to the MAIN operation. 1In other 15 words, the overlap

phot ogr aphi fdeaF@d ilh Ftah ddlithenever one frane is photographed,_Ln“other'
than the overl ap photographi ng node, in step W5, . one frame is wound.
When t he W ND operation s not conpleted in-a predetermned. . tine,lphe_zo._~

rocessin MDG to step WD7 where the automatic
Bhotograpﬁlgéaggﬁ g? &ﬁﬂ?%@@ i's cleared gnd t he processi ng executes the S
REW ND gper ati on4pd 1Ty Wife M Wi8A E P Wfaltbg AR @eer at i on

Is conpl®ted, in ste
after Lho_AFAb CONTROL Is completed

The_WlND opcration scrves:to_wind.qne.frame,of,ﬁhe o ':)-
£ilm whencver'photographlng takgs_place:_ _ S ) ;
In the WIND operatjon. in:st¢pS;WD1 énd,wuz, the . ‘?
10 frame number is indigatcd on:th9 LCD_d1sblay eXcépt in.
the lnterval_mode.. In.the overlap:photOgrapﬁlng mode,.
the procosslng branches from step WD3 to step wD4 to o ; '
return to. Lhe frame photographlng mode, an@ Lhe
processing JumpS tQ the MAIN oPgratipn. In pthep
15 words._the_overlgp_photOgraphing_mOdgi15 01eargd
whenever one frame ;s photOgrapﬁed} .
In other than the overlap phgﬁogr#phlng”mode. ih_
Steplwusg:ohe_frgmezls wound. When the WIND operatlion _';;)
- 1s not comchted_ln a prcdctcrmlbcd time, the | | | “
20 processlng,branches from step WDG.Lq_stcﬁ wDT whcrc.yhc
automath photqgraphlng bbcruLIQﬁ fiug ls clcurcd and'
the processing executes the REWINDwoperatlon_und
~ jumps to the MAIN operation. | ._
When the WIND operatlon Ls_cgmp;etég._ln syep WD8.

25 the frame.couﬁter_is counted up. HIn'steps WD9 and



25 =the frame counter .is counted up In steps V[E and . WD10, if other
tharr the interval node, the new frame nunber is indicated. In the interva
mode, the frame nunber is not Indicated because the remaining tinme to next
phot’ographing is decrenentally indicated as 5 described later. In steps
WD11 t hrough WD15, the destination of diverging is determ ned according to
t he phot ographi ng node -~-set. In the continuous. photographlng node,
whil e 10 the shutter button is being depressed, the processing junps to

t he AEAF control 3 shown in Fig. 20 and the exposure sequence i s continued.
Wien the buttwpios L€l eared, thad pHRCAIRrdLMpsdé 0 the MéwNFpameation. In
t he doubl e self node, when the first shot is 15 taken, the processing
junmps to the Widhe EONBROhddpateidi.oln UlYeniterwecansdeshothe sl taken, the
processing junps to the MAIN operation. In the interval node, the
processing j umpsbéo 1&endoNTERIACaCENTRecayss dlioraimiming Elge £G. |In

ey

other 20 nodes, i.e., in the frame photographi ng node or the self -tiner
node, the pravas@um@opuupephénghéswﬂmmngmgnﬂakkv {r(d IerERRM\La SONTROL
operatlon)) 25. Fig. 27 shows the | NTERVAL CONTROL operation

described later.
N In steps WD11 through'wnls;' the destination of

/ diverging is determined accordlhg”ﬁd the photographing

mode set.

¢

In the continuous photographlng mode, while
10 the shutter button ls being depressed, thé processing
Jumps to the AEAF control 3 shown'ih Fig. 20 and the
exposure sequence is continued. When the button 1s
released, the processing Jumps'tb-the.MAIN'operation;'
In the double selflf mode, when the first shot is
15 taken, the processing jumps to the AEAF CONTROL
- operation. When the sedond.shbt“ls taken, the
processling jumps to the MAIN operatlon.
Y, In the lntefval mode, the prOcesslng'Jumps'to the
| INTERVAL CONTROL opcratlon shown 1n IFlg. 27. In olher
20 mOdéS, i.e., in the fraMe'phbfographlhg-mode'or the
self timer mode, the pfoceSélng Jumps to the MAIN

operation.

( (INTERVAL CONTROL operatlion))
25 Fig. 27 shows the INTERVAL CONTROL dperation



whi ch di verges from step WD15 of the W ND operation'descrtbed above.
operation serves to wait while measuring the tine for taking second or

| at er- shots, when the photographing operation node is set to the 5

i nterval

in a loop of the MAIN operation. However, in the interval node, the
operation is executed while | ooping betmeen t he AEAF CONTROL operation and

t he | NTERVAL CONTRCL .operation w thout 10
I n the | NTERVAL CONTROL operati on,

number is 40 frames which is set in step AF62 of the AEAF CONTROL
oper ati on. Nﬂﬂﬁﬂ%iﬂgzmﬁ?rbhﬁg RavetBELAEPAECOYLapRedated. SYS 1 N4 t hr ough

IN6 , the CHA t 20 t he t

phot ograghlwﬁ le{b" %‘“&f‘%&?@ﬁﬁptﬁi’m T‘%IF‘%"%LFZE 536’;{ ﬂ‘rt']"art‘e'el s execut ed,

PrOFEAA i oS, | ord W ohEL NeARAT BhbOn c¥RSRI" R ATRIGPUNT nunber
rough are

e ‘and the processi ng

and the
is not 9,

steps A oope every

25 “a'tsdﬂgﬁdtfgﬁ’ﬂ?Xéxéé@@@d fnpQOiQQB§BE?ﬂﬁeﬁEﬁiNﬁ%peratlon.

10

15

20

25

HoweVef,.ln.the interval mode, thc'bﬁétation-Ls_
eXécuted while looping between”ﬁhe:AEAF pONTRot
operation and the INTERVAL CON'I‘.ROL-_.-{)'[_)_:'(};!'_&.Ilsl.'on. without
retutnlng to Lhe MAIN operatlon . . :

In Lhe INTERVAL CONTROL operation; in sfepsINlt
both_the charging_request_flag FCHGRanndjthescharging
;eqnest memory flag FCHGRQM are cle@teﬁ;j_

 In steps IN2 and_IN3,'the_Enﬁgt#ﬁi{fgame.c9unt

number is-decremented and it 1sncﬂ§eke&fwhether it

becomes q;: The 1h1t1al Valueﬂof tﬁejeehnt1ng_number is
40 frames.whieh is set in step Aﬁéﬁqu thetAEAF_CONTROL
operation; When the 40 ffames.ha§e_§eeh phptographed,ein
chbs IN4: through ING, Lhe (1II/_\t¢_(}!-:- Sl()l’ ()b'cr.u.t,lon, Is
executed. the automatlc’photographlng'flag'1s clcared,
the MODL INITIALIZE subroutlne is exccuLed._and the
processlng Jumps to the MAIN operatlon

When the frame count number Is_not b. steps INTj_
through IN21 are looped cvgry.lzﬁ'msiépd'the prqccsstng

walts untll the next rrame 1s.photogfaphedlg During

returning to the MAIN oper at
in step I'N1, both the charging reque
fl ag FCHCR@leheh tdkvehgegi fipomegtiept Wid fopy ftmgwamea@umcm ear ed.
steps IN2 and IN3, the interval frame count .15 nunber i's decrenented and

it is checlesomikadrakever chiks operghdonnseryesy doudadit thd Ieount i ng

Thi s =

-
=

node. In other than the interval node, this operatlon S executed

y .

i_)

~



thi.s period, when one of mode switches or '_th.é clear switch is turned ON,

the node is initialized and the processing junps to the MAIN operation. In
this | oop, normally the tinmer decrement 5 indication takes place.

However, when the photonetric switch is turned ON, the frame nunber is

I ndi cated. When the zoomtele/wde switch is turned ON, the focal length is
i ndi cated. When the remaining tinme becones 16 sec or less, in 10 step

IIN18, both FCIIGRQ and FCHGRQM are set to 1. This:tinmer is set and started
in s AF60 of the AEAF CONTROL operation. In the CHARGE CONTROL operation
in step | N20, gihied JAIER ivheklond dr hBaLILNY tbhes*BrUiLhd c1Wagn the 15
flag is set to O, charging is skipped. Thus, in the | oop of steps INLl7

t hrough 1 N20, sehajcli NG i Suf s eON | Othbahbde YBemnitihs izedoaddt kak t he

strobe capacitor is fully charged, charging is stopped. |In thc next | oop,
t he CHARGE COpIFg@esidng opgifpd | €6 tlse SHADPRWedpeienonhe rrmaining tine
beconmes 4 sec. or less, the processing diverges fromstep IN19. In steps

IN22 and | N23, charlgi nthiis Bi@ppeatommalthethenhimgngdeemementt he timer is
i ndi cated._ The . processing junps to the 25 AEAF CONTROL operation shown
in Fig. 2P andngddiced Lot jtakes place. llowever, when the photometric
switeh is’tufned'ON.”the frame.number is indlcated.
\;/ When the zoom tele/wlde switch Is turned ON, the focal
| length ls indicated. | | |
KV! . When the femélnlng'tlme becomes 16 séc or'less.'ln
10 step IN18, bdth.FCHGRQ and FClIGRQM are set to 1. This
timer is.set and started In step AF60 of the AEAF

CONTROL operation. |

In the CHARGE CONTROL operation in step IN20, when
FCHGRQ Is set to 1, charglng is executed. When the

15 flag is SGt'tO'O,_charging is skipped:

Thus, in the loop of steps IN17 through IN20,
charging is forced to start. When lt.is Judgéd thaf
the strobe capaéitbr is full& éharged. charging 1s
stopped. In Lhe ncxt'Joop. Lthe CHARGHE CONRTOL
20  operation Is skipped.

WhICI'I Llic rcma_l.n'ing' time becomes 4 scc. '(ir less,
the proccsslng'dlverges frbm stcp IN19._'1n stebsllNgé
and IN23, charglng ls stopped and the remaining tlme In
‘the timer lé'indichted.” The prbcésslng Jumps'to the.

25  AEAF CONTROL operatlon shown ln Flg. 27 and walts untll
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the tinme is up in steps'AF44 and AF54. As described above, with the

£

present invention, when the strobe circuit is heated due to-frequent .
chargings, by prohibiting the charging 5 for a predetermned time, it.is ™

possible to prevent the circuit from being over heated and the circuit
parts from bei ng damaged. I n addition, since the charge prohibit tine is
‘increased and decreased according to the frequency of 10 strobe flashings,
in the event that the circuit is not going to be over heated, charging Eﬁh
be i medi ately executed just after the strobe is:flashed, thereby reduciMg
time | ost fthethémgsés. uPulDh&bepse AF44 and W %har ged vol tage of the 15
strobe main capacitaor can.be ‘detected gn A %%Qe;Tgvgklmith-a relatively -
sinpl e structureAS“¢ﬁ§§F1€ﬁﬁo§3P€econtVbF“a tRE;FIRE‘can_be acconpl i shed

di he {1 ashj diti ' pandi.ng ,to the ch d vol .
550" 91" nidfshoonia” B BigbP IR 8 A ALE IR Y2 LR
vol t age excﬁggéugnergﬁﬁéggﬂkgngPﬁ&?5§?%§9¥ﬂ¢“%ﬁ§3Jﬂf?". nt can be

reduced in asuring arranging- at charging tine

and chagge £ al ppblic¥ekhIABACRINRS 3¢ 4% PN 1 Piddif the

circuit f?ém.bgihghover heated and the circuit parts. from

being_ﬂaﬁage&;_”:_-._-.. ._ ;:;._ T  N o \J
Iﬁ #ddiﬁiqh; s1ﬁce the éharge pgqﬁlblt ¢1mé is )
lncreased ghqfdécrgaSQG adqqrdlng't95thé freqyenCy of A
10 strobe_flaShiﬁgé; in the event thét ﬁbé §ircuit is not going
to be over héaﬁéd;fchargingléan be_immédiatg;y_gxecﬁﬁed just.
after the étrobé is flééhed, théfebQ-reducing”time lost for -
the user. |
o Furthérmbre. _;_ the chgpg¢d¥vé;tégé §f thef.
15 strobe maih_capacitqr can bé'detectédJ oAT;f££ﬁ;fiey§l'
with a_relatiﬁely simplé structﬁrgt _Thus, équsﬂré
contfoi 4ﬁd;Lhe i1ké can be accompliéhgd”gécording_
to ﬁhe flashlng_condltion.COrrGSpbnd;ﬁg_#q the:chdrged _ L;

20 By'dfrénglng' that a ﬁulsé 1s output only
when the charged VOlpagc.cxc;eds aﬁpgédcténmInqd
rerérence valué,.a_mléJudgmcnt can hé?reqﬁccd'in_
measurlng_thcipulse tlmg._ . . .

By drfﬁnglng. N ‘thut.charglng L]wé ghd churgc'

25 1imlt voltage can be selected accordiqg,to_thq



opefation node of the canera, it becones possible for the user to select
t he, charged voltage or the charge waiting tinme according to the situation.
By arrangi ng that the exposure can be corrected 5 according to a change of
t he: charged voltage, even if the charged voltage of the strobe nain
capacitor is insufficient, it is possible to prevent under exposure
due to weak strobe flashing. 10 15 20 25 55 CLAI MS 1. Appar atus for
controlling a strobe, the apparatus conprising:- charge neans for applying
a chasfed voltage to the strobe; charge prohibit neans for prohibiting
charging i f o Pmiididr tine daner@] etapeedmakt posshblegi fgrhas been
once conpl eted; heat discrimnating neans for discrimnating the heat

the user to select the charged voltage or the charge

walting time according to the situation.
By arranging that the exposure can be corrected
5 according to a change of the charged voltage, even if

the charged voitage of the.strobe'mqin capacitor 1s

K,/' insuffliclent, 1t 1s possible to prchnt' under
_ exposure due to weak strobe flashing.
K/: '
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condition of éaid strobe; and prohibit tine chang for changing'saidy
charge prohibit tinme according to the heat condition of said strobe i

*

prohibit time if said heat discrimnating nmeans di scri'm hat'es % hat t he heat
condition of said strobe is over a first predeterm ned state; and wherein
said prohibit tinme change nmeans shortens said charge prohibit tinme if seLp

o El s wiersin-ear d pront bt 1) e change-nsand IR G e " -

heat discrimnating neans discriminates that the heat condition of said
strobe is below a second predeterm ned 8% at e. 56 3.  Apparat.us
according to claim1l or 2 wherein said heat discrimnating neans
discri m relBBEM$he heat condition-of said.strobe based upon frequency of
strobe flashing. 4. Appar atus according to claim1 wherein said prohibit
ti me .change neans increnents said charge prohibit tine by a first

predet ermi ned val ue when_a char

ing.qQf said,strobe.i.s conpl et,ed, and _
decr ement’- saidPRAEAHRE pE BRI SPPQFP ipg 2 str &'prté’(?elaé’%%%al ue every

time that algéq%fte[gined time el apses between a conpletion of said

charginQQﬁm it _%?Pobe anq a flashing of said strobe. 5. Appar at us

accarding Lo GiRkiad #OSRE' Po2Ahfiphylinl B BRkgel VoA tidd!ed il oer than

sai d second predeterm ne o _
strobe; : '

charge prohibit means for prohibiting charging if a

charge prohibit time has not elapsed after charging has been
once completed; . |
heat discriminating means for disqriminating the heat )
condition of said strobe; and . ' :
prohibit time change meéns for changing said charge
prohibit time according to the heat condition of said strobe
discriminated by said heat discriminating means.
2. Apparatus accérding to claim 1 Wherein séid'prohibit
#ime change means extends said charge prohibit time if saidl _%J

heat disq;iminating means discriminates that the heat
condition of said strobe is over a first predetermined
state; and wherein said prohibit time change'means shortens
said charge prohibit time if said heat discriminating means
discriminates that the heat condition of said strébe is L

below a second predetermined state.

;)_U'
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value. 6. Appar atus according to cIa|n11 mhereln sai d charge proh|b|t

tine is determ ned according to the followi ng equation:- Tw=n . t where
Tw= said charge prohibit tinme n = a prohibiting tinme data val ue 57 t =

‘a predetermined unit of time 7. Apparatus as clained in claim6 wherein

said charge prohibit tine is obtained by increnmenting tinme
data value by a first predeterm ned val ue when a char ﬁﬂmummﬂﬁlmt” e S
conpl eted, and by decrenenting said prohibiting tinme data %altue®ysa second
predérérnined val ue every time that a predeternined tine el apses between a

conpl-etion of said charging of said str and a flashing of said strobe.
8. Apparatus as clained in claim7 wherein said prohibit tinme data val ue

i s set tozero Apwaraend acebilihgned idIRidAtR or@ldaierdhh s®i€@ hbak a
| ower threshold value. 9. Apparatus as clained in claim7 or 8 wherein

sai d prohidigerimbnattingvmeansi disetr imdnaties de Medtneondd tiomhes sai d
prohibiting tinme data value is nore than an upper threshold value. 10.
Appar at us ssisbretirepe cbasgdouponf freguency of Statabeifilashing.

4. Apparatus according to claim 1'wherein'saidﬁprohibit
<:; "~ time change means increments said charge prohibit timélby'a
first predetermined value when a charging of said strobe is
completed, and decrements said charge prohibit time by a
second predetermined value every time that a predetermined
time elapses between a completion of said charging of said

strobe and a flashing of said strobe.

5. Apparatus“aecbiding to claim 4 wherein said.first
predetermineéd value is larger than said second'prédeterminéd

value.

6. - Apparatus acCording to claim 1 wherein said charge'
prohibit time is determined according to the following
eduation:- |

Tw ='n . t where

Tw = said charge prohibit time

n = a prohibiting time data value

LT SN



said first predetermined value is |larger than said second predetermned =
val ue. 58 11. Apparatus according to any one of clainms 7 to 10 wherein =
said first predeternmned value is two and said second predeternined value *
is one. 12. Apparatus according to any one of tTfafms 7 1o 11 mmerein said *

charge prohibit tinme is not increnmented by sal ned val ue
If said charging voltage attains a predetermn “"Iﬁgﬂugﬂg e val ue
within a preselected tine period. 13. Apparatus accordimg io*any one o
claims 7 to 12 wherein said decrenenting of said second predeterm ned value
is performed until said charge prohibit5%inme becones a certain value. 14.
Appar atus according to any preceding clai mwherein when said charge

‘prohi bit & i=red @ 2R cﬁﬁiEeOErﬁﬁpﬁltlng means. i s-not activated until
after a next charging is conpleted 15. Apparatus for controlling a strobe
according to claim 1l and substanti-ally as herein described w t'h'reference .

to the a%conpaAa/ | nlgatj&sa V\As gglaimed in claim 6 where:m said charge

prohibit time is obtained by 1ncrement1ng sa1d prohibiting

time data value by a first predetermined value when a R
charging of said strobe is completed, and by decrementing o r\;;
'said prohibiting time data value by a second predetermined }
value every time that a predetermined time elapses between a _"#_

completion of saidﬁcharging.qf saidzstrohe;andla_flashipq of

said strobe.

8. Apparatus as claimed in claim 7 wherein said. prohibit
time data value 1s set to zero when said prohibiting time

: data value is not more than a lower threshold value.

9. Apparatus as claimed'in claim 7 or 8 wherein said
prohibit time data value is set tp'a pggset maximum_value
-ﬁhen said prohibiting time data value is more than an upper:

threshold value.

10. Apparatus according to any one of claims 7 to 9 wherein
said first predetermined value is 1arger than said second

predetermined value.
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11. Apparatus according to any one of claims 7 to 10
wherein said first predetermined value is two and said

second predetermined value is one.

12. Apparatus according to any ohe of claims 7 to 11
wherein said charge prohibit time is not incremented by said

first predetermined value if said charging voltage attains a

.predetermined charging voltage value within a preselected

time period.

13. Apparatus accofding to any one of claims 7 to 12
wherein said decrementing of said second predetermined value

is performed until said charge prohibit time becomes a

certain value.

14. Apparatus according to any preceding claim wherein when
said charge prohibit time elapses, said charge prohibiting
means is not activated until after a next charging is

completed.

- 15.. Apparatus for controlling a strobe according to claim 1

and substantially as herein described with reference to the

accompanying drawings.




