PONER CICRCUIT FOR A CAMERA This invention relates to power circuits for
caneras. Over the past few years, electronic circuits have been used nore
and nore i'n caneras, and nany operations, which had previously depended on
t he experience and 10 perception of human operators; are now autonati cal
performed by electronic circuits which, gor exanpl e, contrdl? Xpoypre tidé,
control automatically canera-to- shutter ‘di stance, etc. M Er'8computers are
often used as the electronic circuits in view of the degree of freedom of
control and reduction in devgbﬁgﬁegggchgg. ho attery is generally
used as a power source in ; Te-vogﬁggeiﬁgﬁggégnﬂtery in a canera
whi ch has a strobo (flash) unit or an auto- |oading function for _
automaticallly winding on filnms, can 20 tenporarily vary. In such a canera,
the source voltage to a mcroconputer will also vary, resulting in
nalfunctiga;ng of the mcroconputer. It is therefore necessary to use a

r

step-up p sour hias Invent ion ofelatesgtof powdiclvixrdatocpsput er. 25
However, there is a danger that, if the voltage of the step-up power source
i s not sufficameas.hi gh when 2 the mcroconputer starts operation even
after the

Over the past few years, electronic circuits have
been used more and more in cameras, and many operations,
which had previously depended on the experience and

- 10 perception of human.operators; are now automatically
performed by electronic circuits which, for examéle,
control expoéﬁre time, control automatically camera-to-
shutter distance, étc. 'Midrocomputefs are often used as
the electronic circuits.in view of the degree of freedom

15 of control and reduction in development time.

Although a battery is generally used as a power
source in a camera, the voltage of the battery in a

~camera which has a strobo (flash) unit or an auto-

loading function for automatically winding on films, can
temporarily vary. In such a camera, the source voltage
to a microcomputer will also vary, resulting in
malfunctioning of the microcomputer. It is therefore
necessary to use a step-up power source as a source of
voltage for such a microcomputer.

25

However, there is a danger that, if the voltage of

the step-up power source is not sufficiently high when



voltage has been stepped up, or if the voltage of the step-up power source
i sinot conpletely stepped up and falls'for 'some reason during operation of

t he m croconputer, the operation of the m croconputer becones unstabl e,
resultingTin mal functioning. Figure 2 is a block diagramof a conventi onal
power sowwce for a canera. Heretofore, a battery 10 voltage is directly
applied to a mcroconputer, with no step-vp circuit being provided.
Therefore, a controller X which can operate at | ower voltages is used to
supply power to a driver MD which drives a strobo circuit ST and a notor
for wi ndi ng onthedmievoodmputier! Etarty cpevatidn oven fipgt ythg power to a
m croconputer V. are controlled so that, if the battery voltage drops, the
supply of the baltagy hakt bgent stiepped amcopuifrthe ivwltagedobf theo
ensure that the mcroconputer cannot be operated. There is, therefore, a
di sadvant age istepaupt powerasiouncends afotbaampletely stepped ep candy
Flﬁ\ted ang thus vital shutter release tinme can be lost. In Figure 2,
reference | et tEallsr Bprcsomes reason: Garing-fopeyatslortaferthe an A/F circuit
and reference-letter T a photonetric circuit. 25 Al t hough t he above
descri bed probhiereaemputesyde,pperatiiam ot the migrreamprEeXont rol | er

X’ tis becomes unstable, resulting in malfunctioning.

Figure 2 is a block diagram of a conventional
power source for a camera. Heretbfore, a battery
L/ voltage is directly applied to a microcomputer, with no
step-up circuit being provided. Therefore, a controller
X which can operate at lower voltages is used to supply
power to a driver MD which drives a strobo circuit ST
and a motor for winding on and rewinding films, and a
15 switch S for supplyihg power to a microcomputer V, are
controlled so that, if the battery voltage drops, the
supply of the battery voltage to the microcomputer V is
turned off to ensure that the microcomputer cannot be
oy operated. There is, therefore, a disadvantage in that
20 the usable range of battery voltage is extremely
limited, and thus vital shutter release time can be
lost. 1In Figure'Z, referehce letter U represents a
shutter, refe?ence letter W an A/F circuit and reference
letter T a phbtometric circuit.
25 Although the above described problem can be solved

by providing a multifunctional controller X, it is
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3 di sadvant ageous to prOV|de those functions in the microconputer itself in
vi ew of reduction in devel opnent tine and the degree of freedomto change.

To overcone 5 the problem it was, therefore, thought that t he source
vol tage of the m croconputer could be3na|nta|ned at a val ue above a
limting operation voltage, "i.e., the mni mumoperation voltage, everngf the

battery voltage falls, by using a step-up circuit. However, the 10
functions of a step-up circuit are limted, and there is a danger than

uhen, 10" EXAR) e MIEoGEPRE! boflakhexBaL! Shkcki pedureddy the last

st ages of mis on or rewound i mredi ately
after a stmbgootempwben thaedédint ndewt of- updygun@a vl deyelepment t he

M Cr OCONPUE e Vihd DREO8Eg k@&feefafgeaaemnwl BHEhgRe’ aliPRveddap@e and the

méoconputer wll_ms- erate resent I nvéntion seeks to provide a
po ci r ceir® PEﬁb%?@an%FaWﬁ§vnﬁhﬁrﬁfEFegoﬁBGPEPt wRptutds §PUFSFe  of

which is W@l/@é‘tj@doQYth@Sﬁibrﬁéomfnut\égncbh@dvbbt maenefameat @R-ap power

| o t t t t.h t
becones | VLS FEROTH e i HRTERRSpaPaErBRoToPPIEBSRr tng-mtBPoconpuL o

during opemixtimum tdperatioRSv8ltage, even if the battery voltage
falls, by using a step-up circuit. However, the
10 functions of a step-up circuit are limited, and there is
a danger than when, for example, the capacity of the
battery is reduced in the last stages of its life or if
a film is being woundzon or rewound immediately after a \J
strobo has been charged, the step-up source voltage of
15 the microcomputer will become lower and the minimum
operation voltage and the microcdmputer will mis-
operate. _ _ _
The present invention seeks to provide a power
circuit for a camera using a microcomputer, malfunction
20 of which is prevented by resetting it when thé-voltage
of a step-up power source is lower than a minimum
operation voltage of the microcomputer or becomes lower
than the minimum operation voltage of the microcomputer
during operation thereof. |

25 3 \
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4 According to the present invention, there is provided a power circuit for
a camera conprising: a power activation neans containing switch neans
operable for initiating a canera function; a step-up means for 5
starting=to step up the voltage of a batteB% under the control of said
power aglj vation neans; a CPU arranged to driven by an output voltage of
said step-up neans so as to control the operation of said canera and which

has a reset term nal for stoppi i d operation; and a 1 ol t{ age -
detecting neans for d&SEAEHIY H& ﬁ%ﬁxpﬁl'{%g?‘{ﬁ&s]a%h' &%%gé/upiérreans and
for generating prdstidled en powpmrlcidmntsdiar autqariene|cemprisitoned than a
predeterm ned segf t , i ) . qgﬁgfgg to
alimting oper%ﬁ‘%&l \?%eie{’gazaoqq’l %Leeaq‘eé %ﬁf%ﬁf@aﬁ%‘ggﬁzﬁ%i Sl g%l
bei ng connect ed fioxr sigiit iadsierg terqameta fongtion st Eter- W ARLARHERR sai d
CPU when 8 he ou f | - i j hda £ | ¥
ts%%&ﬂng?dégffépg ff) CRAVDIERdO Y d ot ¢ e

operation voltage of s J tage detecting nmeans_bein arnfnged
to co-operate 2@ontrgl o waishpaver @ckdivVaiioh MR & CRF Fpge

detecting when tthe seVMdrGR iR BP alf ULtk SOf afaid Swsp-+upaneans
detecting until the switch neans .are rel eased or_the camera functign. i
conpl et ed whi chéPers &4 ﬁé’q%ﬁ% .tq'*ﬁ]é’p&ﬁﬁg:rl‘?ﬂ r%ﬁa’rfgf%%?%oin%s Jr?}it or
means the 25  hast putredfetvticamirmalpring derbgmindesasid® ppgratetors; and a
Preferablyg sai d juqlyt.a0e JSLEGHAY B d° 48 ting the output voltage
of said step-up means and for generating a detection
0 signal when said output voltage is lower than a
(W, ' predetermined set voltage, said predetermined_set
voltage corresponding to a limiting operation voltage of
15 said CPU and said detection signal being connected to
said reset terminal so as to stop the operation of said
CPU when the output of said step-up means is lower than
said limiting operation voltage of said CPU, said
voltage detecting means being arranged to co-operate
20 with the power activation means so as to begin detecting
when the switch means are operated and so as to continue
detecting until the switch means are released or the
camera function is completed whichever is the later.
The power circuit may include oscillator means the
¢ 25 output of which is provided to the step-up means.
Preferably said voltage detecting means includes a
constant current source and resistor means for

30



const ant

current source and resistor nmeans for 30 5 determ ning said

<

predet erm ned set voltage and a conparator for generating said detection

si gnal when said output voltage of the step-up neans is |ower than said

predeterm ned set voltage. In one enbodi nent the power circuit includes an

i nverter

reset nmeans connected to the reset term nal

t her eof .

i |l ustrat @dtemiflingdsaid) pedatePhned NséPovateagBagNENgG dr awi ngs, in
Figure 1 is a block diagramof a power circuit according to the

whi ch: -

The step-up neans may include a coil. The invention is

which together with the volgage detecting neans, constitutgs;
of the CPU to stop operation

present icomparatokofor gEmiratitly said dé€e¢Eiéni 8ignhloGhed 2gram of a

convent i onal

power circuit for a canera; Figure 3 is a circuit diagramof a
VDD det ecsahd ougphuit woldfagehohHvies stepoup méahs gUscldweN€hBingure 4 is a

circuitg diagramof a [err] detecting 20 resetter of the power circuit of

Fi gure 1.s&dupredeternined sigt dicktageof a power circuit according to the

pr ésent
Figure 1
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i nvention for a canera. A portion A surrounded by a broken line in

In one embodiment the power circuit includes an
inverter, which together with the voltage detecting
means, constitutes reset means connected to the reset
terminal of the CPU to sﬁop operation theréof.

The step-up means may include a coil.

The invention is illustrated, mefely by way of
example, in the accompanying drawings, in which:-

Figure 1 is a block diagram of a pdwer circuit
according to the present invention for a camera;

Figure 2 is a block diagram of a conventional
power circuit for a camera; |

Figure 3 is a circuit diagram of a Vpp detecting
regulator of the power circuit of Figure 1; and

Figure 4 is a circuit diagram of a Vpp detecting
resetter of the pdwer circuit of Figure 1.

Figure 1 is a circuit diagram of a power circuit
according to the present invention for a camera. 2a
portion A surrounded by a broken line in Figure 1
denotes a power activation unit which includes a power
activation switch group 1, for example, comprising a

shutter release switch and a film-rewinding switch. A

-



denotes a power activation unit which includes a power 25 activation smntch
greup 1, for exanple, conprising a shutter ‘rel ease switch and a

filmrew nding switch. A 6 CPU 2 determ nes which switch has activated

t he powersrsource and perfornms a given function. For exanple, if the power
source igyturned on by the shutter releasg sw tch, an exposure is perforned
and then the filmis automatically wound oOn. | f any one of the switches of
t he power activation switch group 1 turns on the power source, the output

of an OR gt & Gpy! 2 CaerBindHEBULMIA' 1T AOYEL: INANAY O Whdelt 9060

hi gh and a star S|gna roduce power n cau

e I mput ter n'ﬂf"é fahd, Béﬁ%&?‘g 5°svE %&ti‘éﬂ“@%‘ﬂ. r?ﬁ‘?‘f]ﬁec# 2 is
started, so t %ven I?tQBﬁréeoﬁstQﬁrﬂ@ﬂebnptgﬁn %ﬁ@ﬂﬂfﬂgy

mai nt ai ned hig t he power activation group 1 1s turned of f

during the 8pesaitem, oantaﬁgsgura 14 ?eﬁb%e% ST HeIPdHY £ 1 okgn | i ne

in Figure 1 denotes a stand y osci l i n which, when the output 20 a of
t he power aCtiaﬁ£¢ﬁ@&ﬂegllﬁuﬁgﬁﬁdhbﬁh an N—channel FET 6 is turned off so

that oscillation is started and is output to the CPU 2. A step-up clock b

[S al so If any one of the switches of the power activation

| switch group 1 turns on the power source; the output of
an OR gate 8, i.e., an output a of the power activation

/ 10 unit A, goes high and a start signal is produced. The
power activation cause tﬁat produced the output a is
also fed to the CPU 2. A PH signal connected to one
input terminal of the OR gate 8 is set when a program in
the CPU 2 is started, so that the output a of the power

15 activation unit A is maintained high even if the power

activation switch group 1 is turned off during the

operation of the CPU 2,

A portion B surrounded by a broken line in Figure
| 1 denotes a standby oscillator in which, when the output
— 20 a of the power activation unit A goes high, an N-channel

FET 6 is turned off so that oscillation is started and
is output to the CPU 2. A step-up clock b is_also
output to a step-up circuit C through a frequency
division circuit 11. When the output a of the power

25 activation unit A goes low, the N-channel FET 6 is

turned on so that oscillation is stopped and the current



output to a step-up circuit Cthrough a frequency division circuit 11. VMen
the output a of the power 25 activation unit A goes |low, the N-channel FET -
6 is turned on so that oscillation is stopped and the current 7 consuned
by the standby oscillator B beconmes zero. In a standby state wherein the
output a of the power activation unitg Ais low, all of transistors T&k, 5
Tr2, Tr3 of the step-up circuit C are turned of f. Thus, a step-up power.
source VDD is nade to be [err] ([err] battery voltage) by a resistor Rl,

a step- Ul?:cﬁﬂhiméé by ehe Qtﬂﬂﬁmglosé'l'l%ora% Heonitie Adr®, transistors
Tr4, Tr5 are both turned off err [err], the current 10 consuned

by the step- up mra:ustaﬁbycsﬁa&eswhamw adﬂa/olﬁ-.r t allof tasd stor Rl is a
resistor for increasing the step-up power source r["to the battery

vol t age [powdr adeivattontenitipAcisciolw, allnpft t‘nﬂdi.%ﬁdwsrﬂpr Tr3, it
Is anplified by the transistors Tr2, 15 Trl so as to switch the step-up

coi | L1. @20 T3 of aktlse ssbep+Fup circuited are durmedewf fuasWeag hr ough t he
step-up coil L1, and, when it is turned off, the energy stored in the

st ep-up eo@te;&-u:s muedsbnraecﬁggcimmade ttlor Beg Vgt HE |=ode D1. If the
voltage [err] 20 of the capacitor Cl is above a given va a transistor
Tr7 is t woktage) thynai tesistoz RJ,t ar sdepoiup 9@11 L1,

and a diode D1. Since, at the same time, transistors

Tr4,'Tr5 are both turned off, when Vpp = Vg» the current
10 consumed bylthe step-up circuit C becomes substantially L
zero. The resistor R1 is a resistor for iﬁcreasing_the |
step-up power source VoD to the battery voltage Vgae

When the step-up clock b is input to the

transistor Tr3, it is amplified by the transistors Tr2,
15 7r1 so as to switch the step-up coil L1. When the

transistor Tr1 is turned on, a current passes through

the step-up coil L1, and, when it is turned off, the

energy stored in the step-up coil L1 is stored in a

capacitor C1 through the diode D1. If the voltage Vp,
20 of the capacitor C1 is above a given value, a transistor \kd

Tr7 is turned on and the transistor Tr3 is turned off so

that the input of the step-up clock b is blocked. If

the voltage Vp, falls below the given value, the

transistor Tr7 is turned off so that the step-up clock

25 is input. Therefore, the voltage Vpp is stepped up to a

substantially constant voltage.



that the input of the step-up clock b is blocked. If the voltage [err]
falls bel ow the given value, the transistor Tr7 is turned off so that the
step-up clock 25 is input. Therefore, the voltage VDD is stepped up to a
substantisal | y constant voltage. When the output a of the power
activatign circuit A goes high, the transistor Tr5, Tr4 are turned on so
that the step-up power source VDD is appl.i&d to a [err] 5 detecting

regul ator 4 and the step-up clock is input to the transistor Tr3 to start

t he stepping up. The VDD detecting regulator 4 controls the step-up ¢lock b
input to the base of Whea tthensiubpit B PEthe Power AFtivrtion &’ég‘%ﬁ

power source [err] (the transistor Tr7 is turned 10 on or off B¥ t he
vol tage [err])A gpes tighouthe tramsiston et af% 258 cFERed PR EOgoes

L2 (0 AP B o i Yo 5 PRI ob
| . 15 A portion D | @tk £

o reset o rSui feFaRtInG FA TRy et BEsSTwe | Cork £3,9Rgut PE1D D0
resetter 5 tur. eﬁé%g#%?ﬁt?@s"g Yo Wik %é'%téﬁﬂﬁt?%ﬁf t'i‘ﬁeSVSBhgp |

power source VI I'gher "t han a voltage V1,  and turns 20 on

transistor Tr GdA’GSPt% Wt ROVE e StFSEs ke heeap®ep | ©¥6¢k t Baiinput
vol tage V2. The voltagés VI, V2 are
to the base of the transistor Tr3 so as to stabilise the
step-up power source Vpp (the transistor Tr7 is turnéd
vy, 10 on or off by the voltage Vpp).
When the output a of the power activation circuit
A goes low, the stepping up is immediately stopped so
that the voltage of tbe step-up power source Vpp
gradually becomes closer to the battery voltage Vg.

15 A portion D surrounded by a broken line in Figure
1 denotes a reset circuit for controlling the resetting
of the CPU 2. A Vpp detecting resetter 5 turns off the
transistor Tr6 when the voltage of the step-up power
source Vpp becomes higher than a voltage V1, and turns

20 on the transistor Tr6 when the step-up power source Vpp
becomes lower than a voltage V2. The voltages V1,V2 are
each set at a value slightly higher than the minimum
operation voltage of the CPU 2.

when the output a of the power activation unit A

25 is low, the transistor Tr4 is turned off so that the

step-up power source Vp, is not applied to the Vpp



each set at a value slightly higher than the m ni num operation voltage of
the CPU 2. Wen the output a of the power activation unit A 25 is low, the -
transistor Tr4 is turned off so that the step-up power source VDD is not
applied to the [err] 9 detecting resetter 5. In addition, the output of
an inverter conprising FETs 9,10 goe$ |ow so that the CPU 2 is resetagAt
this point, the current consuned by the 5 reset circuit D becones o
substantially zero. Wien the output a of the power activation unit A goes

hi gh, thdetegtingfresetteyebter In asidjdekomi dthe antpwe oblange of the
step-up power source VDD is imediately applied to the [err] detecting
resetter invenptex hrempsifing FEPsD ] & gpes thaw isquithak okher@Vs2t urned on

so that the CPU 2 is kept .in the reset state. If Jerr]_V1i.e., if [err]
V1, the rdsdtesetse At thisgpainty it RHrremte canswned byicthe t age of the

PHoPUB, BEL, SOULCE, VOB el guer Sl 0t AR 42l “Tghecopies | oo, han,
e o i S e P BB B S Yl WY, g Lo 1
surrounded, (e @ BEOKER LhOSHD-bINee Bde GO St 4 PO EIGE P
of the step-up power source Vpp is immediately applied
to the Vpp detecting resetter 5. At this point, if Vop
10 < V1, the transistor Tr6 is turned on so that the CPU 2
is kept in the reset state. If Vp 2 V1 i.e., if Vpy 2
Vi, the reset state.is immediately removed. Therefpre
.if the voltage of the step-up power source Vpp is
lowered for some reason and becomes less than the
15 voltage V2 during the operation of the CPU 2, the
transistor Tr6 is turned on so that the CPU is reset;
thus preventing runaway. Hysteresis is imparted to the
Vpp detecting resetter 5 since V1 > V2,
A portion E surrounded by a broken line in Figure
20 1 denotes a strobo step-up inhibiting signal output unit \u)
in which, when the output a of the power activation unit
A goes high, transistors Tr8, Tr9 are turned on so as to
inhibit strobo step-up and, when the output a goes ldw,
the transistors Tr8, Tr9 turn off so as to release the
25 inhibition of the strobo set-up.

The voltage of the step-up power source Vp, is



in which, when the output a of the power activation unit A goes high,
transistors Tr8, Tr9 are turned on so‘as to inhibit strobo step-up and,
when the output a goes low, the transistors Tr8, Tr9 turn off so as to

rel ease the 25 inhibition of the strobo set-up. The voltage of the step-up
power sQurce VDD is 10 al ways applied 40 the CPU 2. Wien the reset is
rel eased,' the programin the CPU 2 is started, the PH signal is reset so
that the output a of the power 5 activation unit Ais kept high, and the -
CPU 2 checks vdiwdyefapptiedi tohtheoCPUR.poWhenadheyateswt sid t ch group 1
activated the power source and perforns a given operation. Even if the
power activatireleaséedh theuprbgramldnt thecCPYf 2 Wis Isdantedsplthe |BH
operating, the operation can continue because the PH signal is set. Wen
the given opersigmali iscoesebt 60, thas bhespytputi @ ofsdtheasRPWeX the power
activation switch group 1 has been turned off at this point, the CPUIis

reset. |If tBe actisoakioncunist Aodsskeptnhdedupand $he GRI %, eheqks cru | s
reset when the power activation switch oup 1 is tur,ned ,off. en on
standby, in wWhkich| oft hbesawitrbes Pl %epgmy,era@tq% ‘%vﬁv’\g'rF roup 1
are turned OffgfgﬁL”? activated the power source and performs'a given
operation.
Even if the power activétion switch group 1 is
10 turned off while the CPU 2 is operating, the operation
can continue because the PH signal is set. When the
given operation is completed, the PH signal is reset
and, if the power activation switch group 1 has been
turned off at this point, the CPU is reset; If the
15 power activation switch group 1 is turned on, the CPU is
reset when the power activation switch group 1 is turned
off.
Wwhen on standby, in which all the switches of the
power activation switch group 1 are turned off and no
L/ 20 operation is being performed, the capacitor C1 is
charged with the battery voltage VE.by thé step-up coil
L1, the diode D1, and the resistor R1, so the output a
of the power activation unit A goes low and the N-
channel FET 6 is turned on, so that the standby
25 oscillator B is not operated. 1In addition, the

transistors Tr1, Tr2, Tr3, Tr4, Tr8 are turned off and



20 operation is being perfornmed, the capacitor Cl is charged with the
battery voltage VE by the step-up'coil" L1, the diode D, and the resistor -
R1, so the output a of the power activation unit A goes |low and the N
channel FET 6 is turned on, so that the standby 25 oscillator B is.not
operated. In addition, the transisfldrs Tr1, Tr2, Tr3, Tr4, Tr8 areaturned
of f and the output of the inverter conprising FETs 910 in the reset
circuit D goes-low, so that the current consuned fromthe battery voltage
VE becdhes euRel @ff othg ipvertsrrrpmprdging FETs Antihd®i®RODY, the

battery voltage-is applied to the CPU 2. |{ one of the swtches of the
pover F&s&kt ahF ¢ hgﬁFﬁugoY'i 804 gpﬁgdt&‘ﬁ T ette RRFWES s Gn st andby,

o 1 e 8 BRIk R b AR A Y 0L SIS0 [
: ] : - ] : ,
and Enanih REaps-Endt, dfrLha"atabAky, SRR EARERY HIASE 881000 ot ep up
i nhi bi tJ | rgﬁ:tﬂé &pg tep-up power source [err] detection is applied
%%&gec I ng reset In this

to the™ er 5 and the VDD detecting regul ator 4. :
state, if thahaderds ehta§a1tenbbIBE" the! PRk actAVAN OYL, Lhe reset is

renoved by the outpu
' switch group 1 is turned on when the device is on

standby, the output a-of the power activaiibn unit A -
10 goes high and the standby oscillator B starts to |
oscillate. At the same time, the step-up clock B is
applied to the base of the-transistor Tr5 so as to start ' -=
the stepping up, and the transistors Tr2, Tré are turned
on so as to output a strobo step-up inhibiting signal. | —;
15 The step-up power source Vp, detection is applied to the
Vpp detecting resetter 5 and the Vp, detecting
regulator 4. .
In this state, if the battery voltage is higher -
than the voltage V1, the reéet is removed by the éutput
20 froﬁ the Vp, detecting resetter. so that the program- is _ \,)
started. Alternatively, if the battery voltage is
lower than the voltage V1, the reset state is held by
the output from the VﬁD detecting resetter 5. -
Thereafter, when the voltage of the step-up power source
25 Vpp becomes higher than the voltage V1, the reset isg |
removed so that the program is started. When the



20 fromthe [err] detecting resetter so that the programis started.
Alternatively, if the battery voltage s |ower than the voltage V1, the
reset state is held by the output fromthe [err] detecting resetter 5.
Thereaft e#, when the voltage of the step-up power source 25 VDD becones

hi gher tQan the voltage V1, the reset is ﬁgpnyed so that the programis
started. "Wen the 12 programis started, the CPU 2 checks whi ch power
activation switch started the power source, and the PH signal fromthe CPU

2 is set so thgiobREmOPSr 8thPted,C ¥HLTPUNG ks i §dwidk sWi tch of
the power activation switch group 1 is started. Wile the CPU 2 is

operating, itsa@pevation bwiteh! stasdedy thiee pieY Gtiirc,erand the pover
activation switch group 1 is turned off. 10 When the given operation

has been conplgigfaltPeoHthegCPU 2S iseslt, sandthatf thee dpewedtdeti vation
switch group 1 is not on at this point, the output a of the power
activation gni¢oppespondingdtbhéhéPse eictedmenditetelof tdretpowerhat it is
on standby. “If the 15 power activation switch group 1 is on, the CPUis
reset when thheaguiteationi swiitch gwouph igisuptiested.neWhiflie tde tCRU 2t is
on standby. Wiile it is on standby, if the battery voltage drops during
strobo step-upisiopexiatingy its operation is continued by the PH
signal even if the power activation switch group 1 is
turned off.
10 " When the given operation has'been completed, the
PH signal is reset, and, if the power activation switch
group 1 is not on at this point, the output a of the
' power activation unit goes low and the CPU 2 is’
immediately reset so that it is on standby. If the
15 Ppower activation switch group 1 is on, the CPU is reset
when the power activation switch group is turned off, so
that it is on standby. While it is on standby; if the
battery voltage drops during strobo step-up, immediately
after strobo step-up, or immediately after the film has
N~ 20 been wound on, and if the.power activation switch group
1 has been turned on, the reset state is maintained
until the voltage of the step-up power source Vpp
becomes higher than the voltage V1.
If the voltage of the step-up power source Vp,

25 falls below the voltage V2 for some reason during

operation (for example, the fall of battery voltage or



after strobo step-up, or immediately after the filmhas 20 been wound on:~_

and if the power activation switch group 1 has been turned on, the reset
state is maintained until the voltage of the step-up power source VDD
beconmes hi gher than the voltage V1. 'E the voltage of the step-up power
source VDD 25 falls below the vo!tagé V2 for sone reason during operggion
(for exanple, the fall of battery voltage or 13 i nst ant aneous :

term nation_ of the battery vol e) %hg CP. IS | i_ately.reset by the
o At et pek 08 ot SEbg Batisty, YRhnAdaIneRE  In 5
Zhgpﬁiog Ep %ya ' é(} ggﬁ [ % engg A agg hggrg&aqﬁgsggrs Trs, ?rg are
t hus turﬁg ?n, ssorﬁ#'ﬁafas efp¥u§pe #l{a tgogo EBPEGi O3 "M bited duri ng
tioR. i f I d, the CPU 2
o T eser detigtaind FerbELELI 660 ab (fo ProteRfs rutBhat DI T ¢ furned
of f when g tRidrs] A trfad@B8tor 1185 Ok PEhrAed ohNanlOWRe activation unit

A goeélcwm so the transistor Tr5 Is turned on to ensure that the step-up

i s stoppegadid StrSY8 5 TP ire HRuSSELLhal! B8R ,060! Rhat! FtdPLsci | | ator

B is also stopped so that the power circuit returns to the standby state.
I'f the opgral istirobo Cimnalted i s tivhfbatedvwaaiehg opera®idn.activation

switch group 1 is on, the
After the operation of the CPU 2 has been
completed, the CPU 2 is reset. Therefore, if the power
10 activation switch group 1 is turned off when the PH
signal is reset, the output a of the power activation - \w)
unit A goes low, so the transistor Tr5 is turned on to
ensure that the step-up is stopped and the C?U is reset.
The oscillation of the.standby oscillator B is also
15 stopped so that the power circuit returns to the staﬁdby
state. If the operation is completed in the state
wherein the power activation switch group 1 is on, the
power circuit returns to the standby-state when the
power éctivation switch group 1 is turned off.
20 The Vpp detecting resetter 5 comprises a known
comparator 15, a unit 14 for generating a constaﬁﬁ
éurrent and a breeder resistor for detecting the voltage
Vppr as shown in Figure 4. The Vp, detecting regulator
is constructed in the same manner as the detecting
resefter 5, as shown in Figure 3, and comprises a knoﬁn

25
comparator 13, a unit 12 for generating a constant

%



power circuit returns to the standby state when the power activation switch
group 1 is turned off. 20 - The VDD detecting resetter 5 conprises a
known conparator 15, a unit 14 for generating a constant current and a
breeder gesistor for detecting the voltage [err], as shown in Figure 4. The
VDD detegcting regulator is constructed |n1ﬂhe sanme manner as the detecting
25 resetter 5, as shown in Figure 3, and .conprises a known conparator 13, a

unit 12 for generating a constant 14 current and _a breeder resistor. In

the enbodi nentcutrent apdsanbregdem resisdas. b i fhe emRodiment (¢f units

Ato E are enployed i ndependently of the CPU, any y be forne

the same chip the mﬁ haveesdon, fesardhed set?rél"a?ﬁe'fﬁ? o\ﬁ“ﬂﬁ% t he

effect that it can revent runaway ,of. a m_crqconp h.s the nost
di fficult phen%n% ?BepF@Péﬁifepniﬁqlﬁﬁldr‘ﬂ’%&% q%% W r%‘brﬁﬂ'er and
al so brings about go un e5|r§ | e mal fun t|0n| rg? 0 increase in the
current conSuH%QVv@FI orfed el tae safk Ehﬁj realise control

M‘th Some deghee of ggegggg}i%ed bo%e, the present invention has the
effect that it can prevent runaway of a microcomputer,
which is the most difficult phenomenon to prevent in an
instrument using a miérocomputer, and also brings about
10 no.undesirable malfunctioning and no increase in the

\ current consumed while the device is on standby, and can

" realise control with some degree of freedom.
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CLAI. MSI1. A power circuit for a canmera conprising: a power
activation neans containing switch heans operable for 5 - initiating a
canera function; a S[ep‘Up means for starting to step up the voltage of a
battery of said po\ I activation nmeans; a CPU arranged to
be driv mmm»w ol tage of said step-up neans so as to contrcri,ét he
operati om 0 '
sai d operation; and a voltage des_ﬁthng peans for detecting the output

vol tage of said step-up neans ang—for—gererati ng a detection signal when
said output voltage is lower than a predeterm ned set voltage, said

pr edet er m ped seA éwer uszktage -] o Qsﬁaﬁdlragcbﬁtp&ﬂsllmgtl g poyrat i on

vol tage of _s tection_si el ng conn e 0 said reset
Lorm nal saSBLvatianoteRd pBFatthdoriteR ese%eperrﬁ%‘i&u?aﬁ of said
st ep- up neﬂn$tiatingea cameraafdnbtmbnung shepatupomeanist #gr of sai d .CPU,
said 20 e n ' ran with the
power actlv %ggetﬁ é@&b HE gﬁgeg?i%égge ?l%gg%%§% gng%ﬁrq%&Heans are
oper at ed amdntnOQSOfosabdtpnuerdecbivangounmeansheasﬂEUbHrwamm@dare'

rel eased ogolpe §RIGER B&‘”&ﬁ' BﬁtbﬁtCOHEEQTg@do‘fhbﬁgﬁvgfte ‘ﬁléafi‘xtser 25

2. A power circuit as”clajned [aim1l inclu ci 'l at or neans t he
output of %Pi3h F_ pPBYFeidthe eperatipnupfnsaid caméra and which
10 has a reset terminal for stopping said operation; and a

voltage detecting means for detecting the output voltage
of said step-up means and for generating a detection
signal when said oﬁtput voltageﬁis lower than a \,}
predetermined set voltage, said predetermined set
15 voltage corresponding to a limiting operation voltage of
said CPU and said detection signal being connected to
said reset terminal so as to stop the operation of said
CPU when the output of said step-up means is lower than
said limiting operation voltage of said CPU, said
20 voltage detecting means being arranged to co-operate
with the power activation means so as to begin detecting
when the switch means are operated and so as to continue
detecting until the switch means are released or the
camera function is completed whichever is the later.
25 2. A power circuit as claimed in claim 1 including \“)
oscillator means the output of which is provided to the
step-up means.
3. A power circuit as claimed in claim 1 or 2 in
which said voltage detecting means includes a constant
30 current source and resistor means for determining said
predetermined set voltage and a comparator for
generating said detection signal'when said output

L ad

and which 10  has a reset terminal for stopping -



/

3. ;‘ A power circuit as clainmed in claiml or 2 in which said voltage
det ecti ng neans includes a constant 3¢ ‘current—source and resi stor

means for deternlnlng sai d predeterm ned set voltage and for
generatigg said detection signal when said output @\ﬂmﬁmlﬂ

st ep- upxﬂﬁans is lower than said predeterm ped set power
circuit as clainmed in any preceding cIa|n1|nclud|ng an |nverter whi ch
together with the voltage detecting neans, constitutes reset neans

connected to the reset termnal of the CPU to stop operation thereof. 5.

Apover cireuit ao1Elal e dil WepLEEHlats L8l MhDr \DhER LSt oP- UP

means i ncl udes a col ciTcul canera
substanti al | y asPrrietermired el vwltageference to and as shown in Figures

1, 3 and 4 of the accoMFMYePlFa H08s dPa#RedSislany preceding claim

| . 5 including an inverter, which together with the voltage
detecting means, constitutes reset means connected to
the reset terminal of the CPU to stop operation thereof.

5. A power circuit as claimed in any preceding claim
in which the step-up means includes a coil.
10 6. A power circuit for a camera substantially as

herein described with reference to and as shown in
Figures 1, 3 and 4 of the accompanying drawings.
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