2211292 1 CIRCUI T FOR DETECTI NG BACK LI GHT 5 Thigb%n' 2
concerns a circuit for detecting back light, e.g. for use in !
Acgording to the present invention there is provided a circuit for :
detecting back light conprising: switching circuits for selectively
connecting a 10 reference resistive device, a first photo-conductive
device arranged to respond to the brightness of a portion of an object to

be phot ographed surrounding a central portion thereof, and a second

phot o- conducti ve device arranged to respond to the brightness of the saidy

15 central portion of the object, to a tine constant circuit, to f
determne the tinme constant; a pul se genejating circuit that receives the ~
output fromthe time constant circuit and produces pul ses the nunber of

whi ch corresponds to the resistance value of the 20 respective one of
sai d devices which has beaIRCUIECFOR DETBCTING BRACKSWIGHT ng circuits; a
counter circuit for countrg=ttrE=—rrerrreregier et am—he—aeag=$ | OM t he pul se
generating circuit; and an arithmetic circuit for conparing the magnitude

of the ratio of the Thislinmevemti@d concernst ai cddcitt Horc detesnting cui t

when the firs t nduct i v evL&eshSaC ed to the total count

obt ai ned mhenﬁ%?r%%%’n%’#és?%?i l:ilggdtzla'*\'/'i %eeﬁgﬁ%%ﬁqect ed, with the

magni t ude of the ratAecording totthecpyasenb: AnNentipen theresdsond

phot o- conduc! iptvitidd ea Pircuit ESrcaseeetdfgt Bakhe 1t coMpi B ned
when t he 2 reference rgslsttve evic ted.c&here may be neans

d
for conpensat S YHT (G HTHLES fﬂrtﬁgiﬁégiggiggggnﬂﬁ % & st and second

10 reference resistive device, a first photo-conductive
N , device arranged to respond to the brightness of a
portion of an object to be photogiaphea surrounding a
central portion thereof, and a second photo-conductive
device arranged to respond to the brightness of the said
central portion of the object, to a time constant
circuit, to determine the time consﬁant; a pulse

b
(V1)

generating circuit that receives the output from the

time constant circuit and produces pulses the number of

which corresponds to the resistance value of the
20 respective one of said devices which has been connected
by one of the switching circuits; a counter circuit for
counting the number of pulses. delivered from the pulse ]
generating circuit; ~and an arithmetic circuit for ¢
comparing the magnitude of the ratio of the total count
obtained by the counter circuit when the first photo-
conductive device is connected to the total count

3
wn

obtained when the reference resistive device is

connected, with the magnitude of the ratio of the total

count obtained when the second photo-conductive device
30 is connected to the total count obtained when the



phot o- condueti ve devices when they receive light of the 5 sane brightness.
The first and second photo-conducti-ve devi ces. may be nounted in a comon
cel]. The time constant circuit may be arranged to produce an oscillation
freguehcy which is functionally 10 related to the resistive value of the
respective device to which it is selectively connected. Thus, the tine
constant circuit may conprise.an oscillato® inverters and a capacitor, the
said oscillation frequency dependlng upon the said resistive value and the
15 capaci tance of _the capacit i nventio 1willso conprises.a

canmeta prOV|dedrﬁﬁPﬁe&°8|FSEFFtégesQFV?G?tﬁsaﬁﬁvﬁec invention is

.legﬁﬂifted nerely byhesw ﬁhyehéﬂﬁbﬁnslﬂorheoﬁpﬁﬁﬁﬁﬁdn@rtbﬂramﬂngS in _
: 20 t d f
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i I lustrating t hehoterabndnctivehdeviceai vhehothey réceive lights of the

Figure 3 is & f of one enbodi nent of a photo-conductive
devi ce whi ch na%g@h Skgéﬂkhggﬁe circuit shown in Figure 1; Figure 4.is a_

circuit dlagran1of a Fheofdrskpandnsacond photecconduckiveiideyices may

_present -30 |nvg@thggntgaggheaScbﬁmantbgglchart for illustrating the .
operation of the circujt sh fown i n Fi gure 6 is a circuit diagram

of a third enbodi nent T8 %imer cgpgt 8Eo?tl¥ﬁ‘gi?o'“?¥1eb$r%§‘éﬂﬂge d &9 nyention;
: ‘produce an oscillation frequency which is functionally

10 related to the resistive value of the respective device

to which it is selectively connected. Thus, the time
O ‘constant circuit may comprise an oscillator-inverters

| and a capacitor, the said oScillation frequency
depending upon the said resistive value and the

15 ‘capacitance of the capacitor. |

The invention also comprises a camera provided
with a circuit as set forth above. |
~ The invention is illustrated, merely by way of

example, in the accompanying drawings, in which-

20 Figure 1 is a circuit diagram of a first
embodiment of a circuit according to the present
invention°

Figure 2 is a time chart for illustrating the
operation of the circuit shown in Figure 13 '
R .25 . Figure 3'is’a front elevation of one embodiment of
' ' a photo-conductive device which may be used in the
circuit shown in Figure 1;
Figure 4 is a circuit diagram of a second
embodiment of a circuit according to the present
30  invention:
. Figure 5 is a time chart for illustrating the
operation of the circuit shown in Figure 4;
~ Figure 6 is a circuit diagram of a third-
embodiment of a circuit according to the'presentﬁ



Figure 7 is a time chart for illustrating the operation of the circuit

shown in Figure 6; and Figure 8 is a'circuit diagramof a prior back

light detecting circuit. A prior circuit known to the Applicants for
(de(ectrng back light is shown in Figure 8. The circuit conprises

phot o- di odes 29 and 30 both of which consist of silicon. The phot o- di ode

29 responds to the 10 brlghtness of the central portion of the object to
" be photographed, the term "object" being used herein in a wi de sense to

i nclude an area. The' phot o-di ode 30 responds to the brightness of a _ .

portion of ‘t:he, 0kl . surrounding a central . ‘portion thereof. Thei r- out put, _

currentéﬁgbéﬂﬁ%: ‘are proportional to the bri ht ness,. are supplied tdﬁ:?'

| %ent to vol t agdiemneert ds @ rtdme sharta foradl 5@6‘#\#@!'19 the currents.
: vol t ages, eraq:jgmgf HE A €1 %Sﬂrggq.gcgs pugﬁas of a pul se -
n

duratlon correspondi ng to itsS input vo tage Fi°r st e output from:
the converter cir&houre § dssa cdxcpiy agmmfng @Fﬁ&ﬁl bagk and fed to

t he pulsg gﬁxygﬁﬁldatéauyﬂg1¢£§5u1£[hat is, a current. corresponding to the = :
bri ght neSs of the centralq;g* i,Qn of th%@?&@ﬁi? con er ed into a voltage
.and supplied to tHeB5doTe cﬁgﬁ% OFrigger signal

arrives at aldtso‘birr@ back lilkghtpdss shgwnedat E‘d.gucr:er Bl.u t'l‘ﬁ& cilpeupts se X

generating %F%? é%T#ﬂﬁgq' egybgegngagbngoﬁhpéks%hgg§aéh§§?géoport|ohar

to the brigh uratron I's “measur.e ircuit

(not 30 sh@WHFiiiQQM3I| mue phpteo-ddader 29 wesoonds kogkhded as i ndicating
the bri Rt ne2a o 'ehdl cReezan pRlrelbh. %J 25l obfeRe hBeCONVErter
circuit'32 is: se ected b the.sw.tch Clrcuit out put current .
fromthe - photographed, the term’ ob ect being used " herein in a- u

wide sense to include an area. The photo-diode 30
responds to the brightness of a portion of the object
surrounding a central portion thereof Their output
15 currents, which are proportional to the brightness,
are supplied to current to voltage converter circuits 31
and 32 to convert the currents into.voltages. A pulse
| generating circuit 33 produces pulses of a pulse
duration corresponding to its input voltage. First,
- 20 the output from the converter circuit.31 is selected by
a switching circuit 34 and fed to the pulse generating
circuit 33. That is, a current corresponding to the
brightness of the central portion of the object is . .
converted into a voltage and. supplied to the pulse t L
25 generating circuit.33._ When a trigger signal arrives L '
' at a terminal P of the pulse generating ‘circuit 33, the
pulse generating circuit 33 generates pulses having a
pulse duration proportional to the brightness. ‘The
pulse duration is measured by a counter circuit (not
- 30 shown) or the like. The measured value is regarded as
indicating the brightness of the central portion of the
'object. _
~ Then, the converter circuit 32 is selected by the
switching circuit 34. The output current from the



4" phot o- dlode 30 is converted into: a pulse duration in the sane manner as
t he fore90|ng Thus, t.he brlghtness of the surrounding portion of the
object is recognised. The pul se duration proportional to the brightness 5
i sfcafculated by an arithmetic circuit (not shown). [If it is deternined
that the central portion of the object is darker than the surroundi ng :
portion or that the brightness is bel ow agcertain level, then back light is
j udged to be detected. Then, - a strobe is flashed to 10 prevent the
central portion fron1being'dark The circuit shown in Figure 8, however,

uses”?tel a]g i vel %phrwﬁbemh HiodR wgot:t@ donvezted ilt:i:bcanlpu]}Sendﬁriﬁﬁo?UiﬁUtheh |

curf s fromthe photo-di ode very.wea i s_or e
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| photonetric | Cthelepordeamding portibnabfpthecsb)egtulst réBbynised. o
necessitated. This alﬁ% gﬁtclrs%a attllgnc§§%€PE@§3 3% ¥8r¥h§e€¥i§”{{n§%%5 are

treat.ed, extraneous nois ends tO caus unc Fon ssi bl e
20 to nake ghe id sadend ated by asaerithoetici cdocudtl {hotpabowmbir i EE| C

| arge. Further 4429 d Waeetmigea tt?naY:Olthégée BRuES gSEtEbﬁcﬁftEﬂélob gre

enpl oyed, thelr characteristics nust e substanti al B%? e same since
ot her wi se 25 adéh@@ﬁgeﬁh6$@ﬁbﬁpﬁbSHGEGP&é}nﬁoHPHtﬁBP 8 . However,

it is d} fflh cul uozu@maaseti@ beiwp&e&értaﬁ.halﬁeéi,Oftﬁeﬂsbaékslﬂﬁﬁﬂgié he
- parts of these variations.in the c C ue to
' tenperature chéﬁééég t°F5P §§§t PBasonsMePr h3s® g gs g# %%ﬁ%éﬁ?e t hat
“the photon¢bn<pn!&mmma¢me:centradsgb;t&bheftem bébngo@arkt of the present -
i nvention, ther ef of e geS 30 RGPV ieHBwA Th"BiLEEETsC hoWbbePaVhogs! TPT OVed

. phqto- metric accuracy.
relatively expensive photo-diodes of silicon. Since the

output currents from the photo-diodes are very weak,
amplifier circuits or the like handling the weak
'~ 95 currents are needed. Also, a dedicated photometric IC
~independent of a central prbcessing'unit CPU is
neéeSsitated, - This also increases the cost.
Because very weak cﬁrrents~are treated, extraneous
noise tends to cause malfunction, and it is impossible
20 to make the distance between each photo-diode and the
' photometric IC large.
' Further, as two current to voltage converter
. _ 'circuits 31, 32 are employed, _ their characteristics
L must be made substantially the same since otherwise
25 adequate photometric accuracy would not be obtained.
 However, ‘it is difficult to completely suppress
‘variations of constants among the:parts of these
'circuits, and variations in the chafacteristics due to
temperature. changes; - For these reasons, it has been
_ 36 unavoidable that the photometric accuracy is adversely
affected.
. The object'of the present invéntioni therefore, is
to provide a simplifled circuit having improved photo-
metric accuracy.



5 Referring, therefore, to Figure 1, a first photo- conductive device 1
responds to the brightness of a portion of -an object t.o be photographed’
surroundi ng the central portion thereof. A second phot o-conductive 5
?evice'Z responds to the brightness of the central portion of the object.

n the present exanple, these devices are nade from CdS and are equal  in
the area of their light sensitive surfage.:- -Indicated by nuneral 3 is a
ref erence resistive device. I'n this exanple the 10 resistive device 3
consists of a variable resistor. A time constant circuit 4 constitutes a
one shot multi- vi Reflexzingncthexgficress to Fdigare Neuiat firstaphapesi t or ‘g&
and an invert a { ac d_any one of thgs
phat o- conduct"'f?tiledzﬁzetv"i'lV-cg;?eqé'rga 1 %Ie%%(?g’tdhetyraoe g’%e%ce%e?ﬁ% |v§ éew ce 3
det erm nes t montien &ﬁwﬁmmbjemt%mmghﬂtmeé surroundingt thel y

h : AL
connect the RGO YO tREEE. 1 27 sectilh pBEL2LRRANGE1LESI St ve

device 3 to the. ting constant circuit 4 to
. gate 20 5| r deviice) % Fesponds te: the, brightypess, of thengentzadn. i nput

t2 gr i nalt a pbmcﬁhdfi que szeslvc Aar GISLUFBH p?ﬁsﬁﬁﬁnbﬁ&:nplewthéséZA to éL
' coun e er el | e romthe nerating_circui
11. An arit q?%n @E %fB gﬁﬁ%‘&ﬁlFﬁﬁefﬂngpiPagﬁ8n§ res gﬁ

descri bed behhein dightrabmmutivsnuudfabeky b@hdieated pyodumerah Bfla_

_ nal T (Fi r e constan r ul se
si g (Fi gy ener‘%t 142 ghlyTReCONSTy tthié %l&f“?iﬁér?]‘g

[err] (Figure 2) urn _on-a sw-tcCh (Figure .
1). Themno mmi\neeﬁ@rvm&mm o@vacwa;iab eonesistor.o Ahe tine

constant cir giie bonsPARtOESE 4l Bnkt m%w Shanahoz iuﬁle?szduced Lo
cause the |nverter 7 to produce pul ses  Q-(Fi'gure-2) having a. pu
[err] that i¥ibrator, and comprises a gate circuit 5, a capacitor

6, and an inverter 7. The combination of the-
capacitor 6 and any one of the- photo-conductive devices
15 . 1, 2 and the reference resistive device 3 determines the
- timenconstant. SWitching circuits 8 to 10 selectively
connect the photoeconductive_devices_1,.2, and the
reference resistive device,3-t9;the¥time¢constant.
circuit 4 to determine the time constant. . A gate
20 circuit 11 forms a ‘pulse generating circuit and has an
_input terminal CL to which clock pulses are supplied._
Counter circuits 12A to 12C. count the. number of pulses
delivered from the pulse generating circuit 1. An .

me constant. A’

se du_ratl&oy' o

arithmetic circuit 13 performs arithmetic operations as jQ;J ["

- 25 described below.

_' In operation,' immediately before the production
of a signal T (Figure. 2) that triggers the time constant
circuit 4, a pulse Sa (Figure 2) is generated_to turn
on a switching circuit SA (Figure 1). Then, 'the

30 reference resistive device 3 is connected to the time
constant circuit 4. Subsequently, the triggering
signal T is produced to cause the inverter 7 to produce
pulses Q (Figure 2) having a pulse ‘duration Tg " that is
determined by the resistance value Ryp of_the reference



det er ni ned ‘by the resistance value [err] of the reference 6 resistive
device 3 and the capacitance of the capacitor 6. Wen these pul ses are
belnngroduced t he pul se generating circuit. 11 produces cl ock pul ses which

pplied to the counter circuit 12A and counted. 5 The pul se
duration [err] is given by the EXDFESSICNléEHr] where C is the capacitance .
of the capacitor 6, [err] I's the source vol tage and [err] I's the threshold
voltage of the inverter 7. - Therefore, the duration is propor- 10 tional

to the resistanggsigtive Q:ie&ﬂée refaienafe r&%a’iiiﬁé@ld@ﬂffl%h% cE%@:.t@rpm se

[errT~(Figure é turns o the swtchin ﬁg{CUIt connecthﬁh%Pé first -
photesconduct i V defhen ﬁ.?ﬁﬁt St b 11 ing ryaduged.t &t er, a 15

tri glgéH gg( |S:! gngénéﬁaﬁﬂglwmuﬁf\ﬂffc}&d‘d[ﬁ&és idibck P sedv emiich threr ?ﬁuces
a pul se Figure vin pul se durat.i res ng to the

-~ bright ness of tﬁ‘épé%ﬂ’?cg gﬂbep?ﬁ‘fr ai ﬂﬁ'%ﬁj%ta"%o %8 gt‘ographed

~Wile this mil se persTise spulsd oduxamﬂcmsrsaries ferioretno yhdh20 exparessdonci r cui t

12B, and the nunber is c The pulse (d ion [err] is given by
[err] where [err] is the %ﬁ' a1nnceRF tféih) %st%tqghot 0- conductive device

1. 25 Thehere @)Ldsetlfcmqpa(qim of thhencapaciters it cNigndsci rcui t
10 to thereb
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constant circuit, 4, A ter tri ing signal i's generate At this

time, a. pulse theHnyertes by Qe nat itE Auretiod i8spERBPRg t o the
brightness qf tt\ﬂo:@aentwltﬁ@rfemtféndéﬂ«!\@mctthé refedenced rébiseiveis

pul se persists, ‘device 3.
~ Then, a pulse Sp (Figure 2) turns on the switching
circuit 9, connecting the first phpto-conductive device
- 1 to the time constant circuit 4. Thereafter, a |
15 triggering signal is produced. At the same time, the
inverter 7 produces a pulse Q (Figure 2) having a pulse
duration T,,, corresponding to the brightness of the
surrounding portion of the object to be'photographed.'
While this pulse persists, clock pulses are fed to the
'zo counter circuit 12B, and the number is counted. The
pulse duration T,, is given by
_ Ryy-C.1n (Vg = Viy) / Ve
where R, is the resistance of the first photo-
conductive device 1.
-/ - 25 : Then, a pulse Sp (Figure 2) turns on the switching
circuit 10 to thereby connect the second photo-
conductive device 2 to the time constant circuit 4,
after which a triggering signal is generated. At this
time, a pulse Q (Figure 2) of a ‘pulse duration Tsp
30 corresponding to ‘the brightness of the central portion
of the object is produced. While this pulse persists.
clock pulses are furnished to the counter circuit 12C,
and the number of the pulses is counted. The pulse
is given by h '

N\

duration T sp



clock pulses are furnished to the counter circuit 12C, and theénunber of
the pulses is counted. The pulse duration-[err] is given by 7 [err]
i's the resistance of the second photo- conductive device 2.

(Th

where [err]

arithmetic circuit 13 perforns arithnmetic 5

operations in the manner

described now. First, the ratio of the pulse duration [err] which is

obt ai ned when the first phot o- conducti ve device 1 is connected,

pul se duration [err] obtained when the reference resistive. device 3 is

connect ed,

portion of t he object.
resrstance [
[ ekg] of t he"
rati o of thecpndnetﬂvreademi\cgei’x]
photo conductive C&r ﬂ?ﬁé [err]
- obt ai ned when thedﬂ{ erence r%fs)tigs &Q'it {feé%'eﬁ&i&éea%ﬁcﬁﬁ

‘to find the opegatiens tn the mamnez dessribed mwof Einstbj dhe

ratio [err]

-of the second ghoto conductive device 2 t® the resistance |err]| of the

tF st Rhekozcos %@Yﬁ@%‘ﬁ’pﬁ%r‘r A EMMeGhed faithe

reference relh

to the

is calculated to find-the 10 brightness of the surrounding

Ive devic S conn

caino(véemrv )3 ﬁqqgl to the ratio of the ?ﬁé.
e th ond tive devic 0 the resistanc
GFabeChonrty Che rORPAEGFRR L 4G g o1 o5 Sanch
~ which is derived when the second i

1S calculated
Thi s

BEEPS Sof Nené puPsé cditatidn op_ hﬁami | 05 Yptd¥nddEsindmnce [err]
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the 25 powepuysétageation]T mbtért&xédrrﬁsholﬂwc&éﬁe&d&ér regigves! | ed

out, the af
reference re
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Conse- qupnthyightnessamfoﬁharsurwdundtnbtporttun(ﬂftﬁhe object.

This ratio /T is equal to the ratio of the
resistance R , of the first photo-conductive device 1 to

1the resistance er of the reference resistive device 3,

15

20

25

i.e. Rav/er'

Then, the ratio of the pulse duration Tsp
derived when the second photo—conductive device 2 is
connected, to the pulse duration T obtained when the

reference resistive device 3 is connected, is

calculated to find the brightness of the central portion*

of the object. This ratio Tg /T equals the ratio

Rsp/er' i.e. the ratio’ of the resistance Rsp of the

second photo-conductive device 2 to the resistance er

. of the reference resistive device 3..

- Since. the capacitance of the capacitor G the-
power voltage~V and the threshold voltage th are
cancelled out,_ the aforementioned ratios depend only on

"the resistance values of the reference resistive device

30

3 and the first photo-conductive device 1. Conse-
quently, the ratios are affected by none of the

‘variations of the ‘power voltage, the threshold voltage
changing in response to the power voltage,= capacitancef

variations due to the ageing of. the capacitor and
temperature variations, and other changes. oo
The ratio T /T representing the brightness of

which is

.-



30 variations of the power voltage, the threshold voltage changing in
response to the power voltage, capacitance variations due to the ageing of
the capacitor and tenperature variations, and other changes. The ratio
[efr]frepresenting t he brightness of 8 the surrounding portion of the
obj ect is conpared in magnitude with the ratio [err] expressing the

bri ghtness of the centre to deternine whegher the |ight is back |ight.
According to the result, a strobe is 5 caused to-emt light, or sone

ot her operation is perforned The resistance val ue of the reference

‘res :Et@:c V'?hdewhq?!eg s&mn@ngstpei-ttimt offt tﬁ&uab§ebhei§e§bﬁbaﬂ?& %ﬁ' Uﬁt Of

- eacC e phat.o-cqn Vi ce ropyiate brightness.

In tHiggabove eX@H# (i% %f i*SQ 9 ﬁ@?&@n?292&3a8§95FsFﬂg ﬁ%?o conduct i ve

‘ devices 1 ancl:bnﬂghtnesﬂ afhtheeaentrbttbadehetmineswheﬁhehatheflighEy :

receive Ilght \] |g ame_v

resi st ance. (%s quOSSIE%EEEﬁ%Mg %,%Bga Egﬁééfmo |$§#§b§ %%dence

sur faces disfemauseﬁwﬁw iightoaor, some pthevdoperahton| sk pul ses is

switched to so?% dvalue according to the ratio of one area to the
partlcu

ot her area. ‘when t he pulse duratigns T and 20 [err] are
counted, = the first Pecrafistanse.vpine.ofathe sefereppenrentspivee

duration [err] devieaist 4@ sot ha?&eteadtahecktpa&;ﬁaxsatﬁeeﬁabﬂyednce I f the
rati o of the resi,stange of .th vice,1 to {he

rst ot 0-C Y
resi stance of tﬁ&qEéE'nﬁaﬁﬁo ﬁdBBBF cﬂEaPsgg §e§§°e§ b, #o?teiﬁnple
the ratio qb th@gmupnmahefbtﬂghtnessjclock pul ses to the period of the

second clock pulses iy $8b bRote? example, the light incident surface
N\ _ of the photo-conductive devices 1 and 2 are equal in '
' | area. It has_been assumed that if’ they receive light
of the same brightness, they show the same value of

15 fesistance;‘ It is also possible, however, that the two
light incidence surfaces differ in area. 1In this case,
the-perio&,of the clock pulses is switched to some other
value.according to the ratio of one erea_to'the_other

_ _area.-'Injparticular, " when the pulse-durations Tg and

20 T,, are counted, the first reference clock pulses are
used.  When the pulse duration T . is counted, the

' second clock pulses are employed. If the ratio of the
_ o resistance of the first photo-conductive device 1 to the
O resistance.ef the second photo-conductive device 2 is

25 1:4, . for example, the ratio of the period of the first
clock pulses tq the period of the second clock pulses is
set to 1: 4. :

.~ The photo-conductive devices 1 and 2 may be
constructed as shown in Figure 3. . The first photo-

30 conductive device 1 consists of CdS and responds to the.
brightness of the central portion of an object to be
photegraphed,:-The device 1 is formed in the centre of a
cell. The second photo-conductive device 2, which also
consists of Cds, responas to the brightness of the



The phot o- conductive devices 1 and 2 may be constructed as shown i.n Figure
3. The first photo- 30 conductive device 1 consists of CdS and responds to
t he brightness of the central portion of an object to be photographed. The .
{device 1 is formed in the centre of a cell. The second phot o-conductive
device 2, which al'so consists of .CdS, responds to the bright ness of the

9 surroundi ng portion of the object. T@e device 2 is forned in the portion_
of the cell surrounding the device 1. El ectrodes 14 to 16 are provi ded of
~which the electrode 15 is a comon el ectrode. 5 _ In this exanple,

the two CdS Qﬁiékaﬁﬁdﬁﬁ& FEE8n | B OPRe CSb] ¢e Onﬁxm f&d u3i{g step and,

therefore, their %err %gracterlstlcs ﬁa determne the rel ation- s@gm

belgpen the BaERad &r Fhenporkiornet r Eae s?%]fkes‘&’é?w ingthe device

substantial ly, equniec'éﬁodes 14 Ebmorsﬁerpmweéul@ﬂ wHD¥E Ve | S not
limted to thﬁ a gg % shown in. Flfure -1t is also possible to form
- CdS devi ces $h® $13 qompen; ele VF?E%trlbed an. enbodi ment of the

present |mvent|on In thishexémpbe ghthestwoCas déybeés ldre tEormed

h hed, | back . -
Pioht " et or Hingff et B8 EleRfgbtiAlad WXAF MR AN L 00 e o
- oscillator, thqﬂr%ngharagtemucss rehicly determingdhe oreldtionr
reference reghgpi H&@Q%nd@écﬁéu@ﬁdofhﬂﬁfgaﬁgctﬁderéﬂ’ thinees and 2 are

sel ectively connhected by sw t Cl rcul 10 to the circeuit 17 to
determ ne théalpge ¢3mshefpad %%‘%@9%‘5 aldyiequat et or 21 produces pul ses -

of a gi vap duratlome pPrésént Leveneiong hwmi- 20a RS | BAm teéa a5 gate
~circuit mhosghout i S sug pl. ed tthpfounteg 1 is also ssible : »
._— ‘ i }

e a rangemen shown gure:
to form CdS devices in separate cells._-
There is now described an emhodiment of the
present invention in which the brightness of an object"'
15 to be photographed is converted into an. oscillation
frequency to detect back. light. ' o
Referring to Figure 4, " a time constant circuit 17
constitutes a CR oscillator,' and comprises inverters '
18, 19 and a capaCitor_ZO,. A reference resistive
20 device-3'and-photo-conductive devices 1 and 2 are
- selectively connectedfby switching circuits 8, 9, 10 to
the circuit 17 to determine the time constant. A one
shot multi-vibrator 21 produces pulses of a given. N
duration. A pulse generating circuit 22 consists of a \_)
25 gate circuit whose. - output is supplied to a. counter - |
circuit (not shown) similar to the counter circuit 12a,
123, 12C shown in Figure 1. '
' It is to be noted that. like components are denoted
by like references numerals_in"both_Figures_1 and 4.
30 ~  In operation, three triggering-pulses-T (Pigure'
' 5) are supplied to the'input‘terminal T (Figure 4) of
the one shot. multi-vibrator 21. This multi-vibrator ‘
delivers pulses Q (Figure 5) of a given duration T.
The switching circuits 8, 9, 10_are_successively



circuit (not shown) simlar to the counter circuit 12A, 12B, 12C shown in
Figure 1. It is to be noted that I+ke conponents are denoted by Ii ke
refergnces numerals in both Figures 1 and 4. 30 In operation,
thkee{triggering pulses T (Figure 5) .are supplied to the input termnal T
(Figure 4) of the one shot nulti-vibrator 21. This nulti-vibrator delivers -
pul ses [err] (Figure 5) of :a given durati df T. The switching circuits 8, 9,
10 are successively = 10 turned on by pul ses. [err]" respectively which are

shown in Figur t he s CIFCUIt e

ot erence oo TGS B PB4, Sauc b 6 et VERRoPaAEh PR 17,

t hus—=5 enabl i ngshmm IilratﬂicgureTﬁe oséﬁhlelnaltih@n sinitghdngy cizrcudteBniaed by t he

ref r'\Qace resi éﬁgﬁ ggpagh&gQﬁeéog igeCapggi tor 20. Wile
|-V|brator 11is pro C 8

t he one shot mu I 'ng pu ses during periods T. the
gener at ed out pugonnectiedtal the tdae ﬁérfgitp&7$e gEﬁératlng

7S Then tur fad ARl dHeyliation. ?2?“5 e onucr Ve ey feu w T he”
onductive ice_1 w e
ti me constant d9%erm "PYJ]% ﬁé‘e(:l §P§§'§§ Xelge"i"f’ﬁq cfARg H‘\?ch i s
gﬁterm nedt bé t&att»a{ﬁ&laﬁde/@ﬂ/&lh& aﬁh diltorcapam While thetbrecshetitor 20.
, e generated qu sses. t hr.0 e ra i 2pdurin
periods T in t i Jﬁhﬁﬁ%ﬂ:'gh g% ?@%ﬂpﬁ p%$%§ éHgng gggﬁégés [err]g
i s counted. 20 the gen@.dtadqwtﬁqt, ist lad lowedlc iongasisr thirough tBet urned on
to connect  jhe t gnt
1q' SPEA betilatinR Gicduit. goui C ghambpga nﬁuggaa Bltig

circuit 17,'%i generates signal s oscl requeficy is
. det ermi ned by counted.

W The switching circuit 9 is then turned on to
connect the first photo-conductive device 1 with the
~ time constant circuit 17. The circuit generates a

15 frequency which is determined by the resistive value and "~

the capacitance of the capacitor 20. The generated -
'output passes through the pulse generating circuit 22
during periods T in the same manner as the foregoing.
The number of pulses Pyy is counted.

20 Subsequently, the switching circuit 10 is turned
on to connect the second photo-conductive device 2 to
the time constant circuit 17, which then generates
signals. 'The.oscillation frequencygis determined'by

_ . the resistance value and the-capacitance of the
25 capacitor 20. ' The generated output passes through the
| pulse generating circuit 22 during periods T in the same
way as the foregoing. The number of pulses Psp is
-counted.
The ratios of the pulse numbers P,./Pg and PSPIP
. 30 are then calculated. These two ratios are compared in
magnitude to detect back light. -
" The relationship of the compared ratios Pav/P and
/P to the brightness is now described. Assuming
zthat the capacitance of the capacitor 20 is constant,.



the resistance value and the capacitance of the 25 capacitor 20. The
generat ed output passes through the pulse generating circuit 22 during

e ri,ods T in the sane way ‘as the foregoing. The nunber of pulses [err]- :
ouﬁted The ratios of the pulse nunbers [err]q and [err] 30 are then: ’
calculated. These two ratios are conpared in magnitude to detect back:

light. The relationship of the conpared ¥atios [err] and [err] to the

bri ght ness |s now descri bed.’ Assum ng that the capacitance of the

capaci t or i.s constant, e oscillation frequency [err]. of the tinme
constant ci rcftﬂ? qs;ci,]? %%P%’HY dhafe the Sime; sionstant cixgurti s t he
resi stance vallels gixadre@yed by the switching circuits 8 to 10. The '«»47-

relati onshi p of the resi tancq \é[a es [err] of the photo conducti ve devi-ges
1 and 2 to the brlghtne ot th Jﬁect to be exam ned are given by the :

expressi ons [whezde e an donstiantyy | @n‘mmis It&@(resilstaﬁceoﬂﬁllﬁét

determ ne b S onduct Ive device 1 or

2, and [e(fgr] ér%]e ret;flﬁnc%%ﬁfg%g\? q‘t%ﬁ h" COnductlve device 1 ..
or.2 at a certain lﬂhﬁgmﬁmcmshm of rbhe flesistanceovaﬂmeso ﬁghengﬁrrber of

ggl:;s?lsarl gﬁsﬁfgg:ﬁgy iven. %eggg‘%ri%'an Shﬁcﬁ' TtoZFh\%ﬁeﬁ e Tis the
pul se durati &F 301‘1"( pﬁ%ef Pbﬂﬁﬂ#eté‘n@es%ﬁmmpdl ayebgiven Pby. thee value

of the refer@mgs@s_losig ve deV| ce 31is

10 . _Rav~ = Rg.2 ¥n
| Rgp = Rg.2 ¥ - |
where n is the brightness index, ¥ is a constant NS ;

determined by the Ifcharacteristics of the photo-
"conductive device 1 or 2, and. R is the resistance

15 value of the photo-conductive device 1 or 2 at a certaiu'
brightness at which n= 0.- S '

_ The. relationship of the number of pulses P passing
through the pulse generating circuit 22 to the
oscillation frequency £ is given by

20. S P2 TEf = 'I.'/KR ' .
where T is the pulse duration of" the output from the one
shot multi-vihrator 21. S :

The value of the reference resistive-device 3 is
so set that the resistance Ry of the reference resistive C T

25 device 3 and the resistances Rav' Rsp of the: photo-

conductive devices 1, 2 satisfy the relationship

o Rg = Ry = Rep =
at a certain brightness. Under this condition, the
ratios P,y/Pg and Psp/P are given by

30 | - PaV/P = P /P '

= (T/R.R, zwn)/('rlx Ry ) 1/2 ,
Therefore, if the b’characteristics of the photo-
conductive devices 1 and 2 are known, then the-
brightness indices of the surrounding portion and the




so set that the resistance [err]'of the reference resistive 25 device 3
and the resistances [err] .of the photd- conductive devices 1, 2 satisfy -
ng r@Lationship [err] at a certain brightness. Under this condition, the
raki '

o§ [err] and [err] are-given by 30 [err] Therefore, if the
[err]characteristics of the photo-- conductive devices 1 and 2 are known,
t hen the brightness indices of the SUrrouﬂaing portion and the 12

central portion of the object-can be calculated fromthe ratios [err] and

Clerr] If the relationshipn hol th it follows t ‘bpight pess of
t he™s. surrouh@qﬂfﬁ5$w595€%ﬁn etgﬁ'gg ng ﬁF8h§F fﬁgﬁu}%gg%eﬁfaﬁlghe_

porteon, indi catitigsb@l,/Figghnd Py /P .enb3di tbat relakigushkip, the :

_ capééiror 20 can have a sgalvppagagi;g@ce, for exanple of the order of 50

pF. This permts the devi®¥ ' t& be S&rBcated in 10 the formof an

i ntegrated cirdelds, Whea it foldowshthat fheahrightnesscafctheuit,

1 nexpensi ve gle oo iy onFbEUthebobjadt s/ Hisher endpdingnt. In
- this.Figure, a capacitor 23 constitutes. a tine cgnstant 15 circuit 24. A
3:

switching circfentmalygpartioges dngicaking: Backslight, of erence voltage Vref
is applied to one inmy the smbodideatobf’@igqurkndi,cathd bapacitsnl 2@7 is an

output 15 suppldAst B % aad, Cogadytander o Fnt| dxdpplengt ool S1er Lt
- shown in Figurefl t50 pR.0 [Thisopedmiltat thekdevéopotionbe fabrilcateddihy |ike
TS eTele BT AP U ol GtFratelchrobeoPRbiane 4lage (o] o
' ' built as an integrated circuit, inexpensive devices can
\_ be used. K ) . | o ) |
Figure 6 shows a further embodiment. 1In this
Figuré, a capécitor 23 constitutes a tiﬁe constant
15 circuit 24. A switching circuit 25 discharges the
capacitor 23. A reference voltage Vees is applied to
one input of a comparator 26. Indicated by numeral 27
is an inverter. A pulse genetating-circuit,zs consists
of a gate circuit whose output is supplied to a counter
20 - circuit similar to the couhter circuit shown in Figure
- ) _ o | _
'Itlis to be noted that like components aré'denoted
by like refefence numerals in both Figures 1 and 6. '
In operation, pulses-SA to S¢ (Eigure'7) are
/25 successively supplied to the switching circuits 8 to 10
' . respectively. When none of these pulses are produced, |
_signal "1" is applied to terminal Sp as shown in Figure

. 7.. Normally, the switching circuit 25 operates to '
discharge the capacitor 23'. T
30 Supply of the pulse S, (Figure 7) turns on the

switching circuit 8.  Simultaneously, the switching
circuit 25 is turned off. Thus, the capacitor 23 is re-
charged with a time constant determined by the-
capacitance of the capacitor 23 and the resistance of



25 successively supplied to the switching circuits 8 to 10 respectively.
Wien norie of these pul ses are produced; signal "1".is applied to termnal
[err] as shown in Figure 7. Nornmally, " the switching circuit 25 operates. -
(io di scharge the capacitor 23. 30 Supply of the pulse SA (Figure 7)
turns on the swtching circuit 8. Si nul t aneously, the switching circuit
25 is turned off. Thus, the capacitor 23 is re- charged with a tine
~constant determ ned by the capacitance b} the capacitor 23 and the :
resistance of 13 the reference resistive device 3. The conparator 26 °

produces a pul se of level 0 haV|ng a_pul se duration equal to the time [errJ
taken for thEh@orefgrenee ckesiskiveBevier 3o, r Fhe qoRPARAROR & Vo tag_"é*_ﬁ

[EHateiwclocfd“éQ*Sapﬁ'hE“p@fil‘?‘él 0 lavtig s GAE s’;‘?‘éﬁf‘?":“lfeﬁ‘io}he -

gounter ci rcﬁg‘t‘ ?séf'ﬁ%qgs E%"‘Trérg 'laéerfépa:g tA9R) aGHASE (1He pul se from |
Ejhe Lerm nal c@acienorstotreadm tmrafemnﬁermntag%v Jr nethidre Ejo o

td _

the capacy t ofn58°pL 48 pddeidbET, 1€ SULAGUBALER eleendh 0TS o
phot o- conducgenerdbes celackrpulses the(Rigure tDY . 23. Thellalmck mlsemar at or |

or) SL?ﬁEE?O?’? é@rrou%%ﬂﬁt‘?ﬁﬁgﬁé%%ﬁc‘?@ﬁﬂ%%s A’

persi st s, measp¥Rdat i ng citcuit: 28 produces clock pul ses and t he
pul se duratJ on [erwﬂeﬁsu?& pUESS UE £in ﬂe%ﬁhﬂ/\ns Clodibed ) @td 25 is

turned ofy ' e lERing JErOEe B 'S éé’ér?éé" ”nq to Aéischér%ee Ct%PaC' tor 23.is.
capacitor 23. | . | o -&;)-
When the switching circuit 9 is turned ony, the

capacitor 23 is_re—charged with a time constant -
determined'by-the.firstiphoto—conductiue device 1 and |

'15 the capacitor 23, Then;_ the comparator 26 produces a

' pulse having a pulse duration corresponding to the
brightness of the surrounding portion of the object.
While this pulse persists, the pulse generating circuit..
28 produces clock pulses, and the,pulse.duration Tav is

20 measured. . - : : .

Then, the switching circuit 25 is turned on in the

same manner as. the foregoing.: After the capacitor 23 is'
discharged, the switching circuit 10 is- turned on. )
This re-charges the capacitor 23 with a time constant _ S

25 determined by the photo-conductive device 2 and the '
capacitor 23. . Then, the comparator 26 produces a
pulse Tsp having a pulse duration Tsp corresponding to
the brightness of the central portion of the object.
While this pulse persists. the pulse generating circuit

30 28 generates clock pulses and the pulse duration Tgp is

sSp
measured.

The ratios T, /T and'T /T are calculated from
the results of the measurements._ These two- ratios are
compared in magnitude to detect back light



dlscharged t he switching circuit 10 is turned on. This re- charges the
capacitor 23 with a tinme canstant 25 deternined by the photo-conductive
Qe(iCewZ and the capacitor 23. Then, the conparator 26 produces a pul se
etr] -.having a pul se duration [err] corresponding to the brightness of the
central portion of the object. Wiile this pulse persists, the pulse
generating circuit 30. 28 generates clock1dul ses and the pul se duration
[err] is measured. The ratios-[err] and [err] are calculated fromthe

results -of the neasurenents. These two ratios are conpared in magnitude to
det®8t back |ight. Inm4henemboddimendisndescrdbedr Rboeabothe effiecksfects

of "‘MG ants Ol fidgrttarfls® B circtdl @ﬁ.hﬁi@ﬁt@f baeiaemeﬁsvekteae due to

agei nd tenperature varlatlons can 1 m nat ed his all ows back |ight

to be 5 detectRoVeg (Melitage, due é@cé‘fg&é-?g an‘Fh&PEPSFG"“FﬁeY%E%%F%@“%dS
phot o- conduct i arfl®e @3 ridated.us ThisAaidowsnbhaicki tightr €6i be Which treat

resent | nvaht (ARPECHRhaES TEGASBAETRACK | 0gRbeFBEREEn as &
m cro- conputew irdenpergive |0AS photo-conductdwe Jeviatesncas hedesedipl e.
Hence, a reductﬂl% ! naﬂbﬁiﬂ%&- ﬁ@c.JﬁQ.th%q.\éﬁdtrégtzguZée?’Qeak CLAI MS
' electric currents can be dispensed with.
The circuit of the present invention can be
10 incorporated in a logic IC such as a micro-computer.
Consequently, the circuit configuration is made simple.

\;/' L Hence, a reduction in the cost can be achieved. .
15
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1. * Acircuit for detecting back light conprising: switching circuits for

sel ectively connecting a5 :reference resistive device, a first

hot ®- conducti ve device arranged to respond to the brightness of a portion-
€f an obj ﬂ thed surrounding a central portion thereof, and
-a second 1mmmlﬁlmmm m device arranged to respond to the brightness of
the said 10 ¢entral' pbrtion of the obja&, to a time constant circuit, to
determne the time constant; a pulse generating circuit that receives the

out put fromthe time constant circuit and produces pul ses the nunber of
whi ch corresponds to the resistanc® Jallud ® S he 15 respective one of said

deV|ces whi ch has been connect ed. Urﬂmﬂrﬂﬁ-ﬂﬁnrqnwﬂchlng circuits; a ”M@

co C|rcq|t for counting t he nunber of pul'ses delivered. fron1the pulse
i

generating circuit A SifFuEt fon detectiang dback Adghtocomprigings magnitude

Che 15 e et lecaany cli seBANLY dibegtiGEy ©)C ! e
he f t gohat tive I,S _connectéd to :
&h:n {LZ efg?gﬁféggﬁgﬁ?ﬁifg @V%@giﬁ§'coﬁn§éF§& phetencepdughine: ude of

the rati o of delvdceoiaxiranoed tobmpleddmﬁaonthgemgaaﬁﬁabo?ﬁ aon]gluct ive
devi ce 25 C 0 0 0 obt ai en reference .
resistive de$M&gﬂ?§'%%ﬂﬁ§Eteggc% 8 b% ggfagg | SPREQUPALRIAm 1, in
whi ch there &ﬁ@tﬂﬁdngorﬁﬂovoMpsﬁsaﬁwngahdradsébendnphetoncbhductSVGtances

of the f|rstd@%dc%ﬁﬁi&dngﬁﬁtroQEQBBBBVEo3ghed8¥i§ﬁ§ngggn Eh§¥3|§$§

light of .the sane hrigh
-|hgmh|ch1bhe°F ntra aﬁﬁr§699n&fpﬁbﬁoobaﬁeﬁctF9ead§$m9e90astanbunted in a

common cel | . cdrcuit) tor @eterminel eheceine d6nseafesdigdpalabm in 16
generating circuit that receives the-output from the' \*J
time constant circuit and prcduces pulses the . number of o
which corresponds to the resistance .value of the - |

15 respective one of said devices which has been connected
' by one of the switching circuits,,_a counter- circuit for
counting the number of pulses delivered from the pulse.
~generating circuit; and an arithmetic circuit for |
_ comparing the magnitude of the ratio of the total count
20 obtained by the counter circuit when the first photo-
conductive device is connected to the total ccunt
obtained when the reference resistive device is
connected, - with the magnitude -of the ratio of the total' _
- count obtained when the second. photo-conductive device . &;J.
25 is connected to the total count obtained when the
reference resistive device is connected, . |
2. ‘A circuit as claimed in claim 1. in which there
are means for compensating for differences in the
resistances of the first and second photo-conductive _
30 devices when they receive light,of the same brightness.
- 3. A circuit as claimed in claim 1 or 2, in which the
first and second photo-conductive devices are mounted in
a common cell.

4. A circuit as claimed in any preceding:claim, in



which the time constant circuit is arranged to produce an oscillation
_frequency which is functionally related 5 = - to the resistive val ue of
the {espective device to which it'is—bciecliveiy connected. 5. A circuit
as claimed in claim4, in which the tjine iﬂﬁ !LI cuit conprises an

oscil-lator, including inverters and Ilu“ said oscillation 10
frequency dependi ng upon the said res t he capacitance of

~the capacitor. 6. A circuit for detectlng back Iight substantially as
Her ei nbefore described with reference to and as shown in Figures 1 and 2;
Flgﬂres 4 and 5; or Figures 6 and 15 - 7 .of the acconpanyi ng dramnngs

7.”%& A camera provided with a circuit as %!ained I n any preceding claim
20 25 30 | 1 : -

which the time constant circuit is arranged to produce
' an oscillation frequency which is functionally related
5 ‘to the resistive value of the respectiﬁe device'to.which
it is selectively connected. | ' -
5. A circuit as claimed in claim 4, in whlch the time
constant circuit comprises an oscillator, 1nc1ud1ng
inverters and a capacitor, the said oscillation
10 frequency depeﬂdihg upon the said resistive value and
-/ : the capacitance of the capacitor.
6. A circuit for detecting back’ light substantlally
as hereinbefore described w;th reference to and as shown
in Figures 1 and 2; Figures 4 and 5; or Figufes 6 and
15 7 of the accompanying drawings.
7. ‘A camera provzded with a circuit as claimed in any
preced1ng claim.
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