2213929 1 PHOTOMETRIC CIRCU T The present invention relates to photonetric
circuits for caneras or the like. 5 Wth thelrncreese in popularity
af autonmmtic caneras, it has becone desirable to convert information

related to the Iunrnance of a scene or object to be photographedﬁgnt a r
digital signal. To this end, there has been proposed a digital $h6t nekaé9
circuit-as shown 10 in Figure 4 arranged such that a photo-conductive
element Rt for for detecting |unminance of a scene to be photographed and a
capacitor C are connected in series and the nunber of clock pul ses

generated during the period from tgprgMiErRYte CIReYTe et ri ¢ Measurenent is
15 initiated until the time when™tne termmar vortage of the capacitor C

reaches a reference voltage is counted. Such a digital photometric circuit

i s disctosed, for exarmﬁe,pne”se}aparmﬂi@nd r@lﬁ%e‘aEBth§ESEléfszét i on No.

60- 1647 (1985) he above d r dlglta photonetrlc circuit
requires the capac cﬁt§3§9frﬁ§ﬂ§§?§ &Fggiﬁa 3 Prance, about 0. 22
[err], and tiferefore $iftherthef inereasediin- pogularige bha&utbmaﬁldIBfICU|t t
to fabricate th [ r t ated_circui
and 25 the cost% of a cagg'tctlr thc%scge% paﬁ&\t}gﬁg %hco ‘fﬁ’ég Eﬁ§°ﬁ?‘§5 1ehe

di sadvant age thé@kﬁm94n§93&henéu&ééanﬁéyOﬁay Esenedqcedbmeettbofbectuat|ons

in the el ectro- %m%ﬁdéﬁﬁﬁm&@!hﬁﬁﬁﬁaoﬁibhﬁaiaﬁighhﬂr CﬁBrtﬁiHC% | OfiSed N the

ref erence volta [ um nance o he~'scene or

obj ect to be ph%?ﬁ@iﬁﬁﬁb@rﬂgﬁﬁﬁgsagﬁggésPl PhetenptEicorirquitiaagcshown e
qui ckl'y and 1ifenda Figureaduarrgngedusack thateduﬁﬁdtOPcéhdﬁétiﬁﬁ degree of

aqcyracy, when E&%mgﬂglﬁﬁnggrlioke kb ggnghigminance of a scene to be
(7 - photographed and a capacitor C are connected in series
and the number of clock pulses generated during the
period from the time when photometric measurement is

15 initiated until the time when the terminal voltage of

' the capacitor C reaches a reference voltage is counted.
Such a digital photometric circuit is disclosed, for
example, in Japanese Laid Open Patent Specification No.
60-164728 (1985). .

20 The above described digitel photometric circuit
requires the capacitor C to have a large capac1tance,
e.g. about 0. 22 pF, and therefore suffers from the dis-
advantage that it is difficult to fabricate the photo-

\J ' metric circuit in the form of an integrated circuit and

25 the cost of a capacitor C is relatively high. There
is also the disadvantage that the measuring accuracy may
be reduced due to fluctuations in the electro-static
capacitance of the capacitor C or fluctuations in the
reference voltage.

30 ' Furthermore, as fhe'luminance of the scene or
object to be photographed becomes greater, the
capacitor is charged more quickly and hence the
measuring accuracy is reduced. Since the degree of
accuracy, when the luminance is'relatively high, is



2 relatively |l ow due to the nechanical - structure of the canera, the
accuracy is synergistically |owered. The known digital photonetric circuit
al so suffers fromthe di sadvantage that a conparator, which is used 5

to make a conparison with the reference voltage, needs a power supply
which is capabl e of supplying a relatively high voltage, for exanple,

three tinmes the threshold voltage of each of three transistors, [err] 2
and T because these transistors are rnterposed in 10 series with
respect to a power supply Ve, as shown in Figure 4. The present invention
seeks to provide a photo- netrLc.circuLt‘in,mhich it is possible to.reduce
the required capacitance of a’capaC|tor | ower the voltage 15 required -

o ihe precerrelfbbiETniou Rhe 0, PHE, RefRaMRRL RiBARR R dfcor g

conpri si ng: eamesa;lIaheoaccuraoyt1Basyn§rgls¢acsﬂdy amWGredapaC|tor -as 20
frequency determ ”"ﬁ? e%ﬁ&@ﬁtél 1%a&h§p8t8%%‘itd 4 re i 3 ! s‘i&féz’%
operation, responds Hance an obj éct of measurenent

swi t ching ci rfxon the disadwantage phattoacswawua\t@rel shdeh tis b!@ed

sel eci vely %rﬁkéeéycsﬂﬁaf‘ihsﬁ watﬁameowﬂéﬁuc@ voltadd, Sheedls
t hat sai d photo-conductive el enent unctlﬁas as. a frequency detern1n|ng

el enent; and® PIVeFUSHEPLY a¥hdchyis e Pl H m&%ul ating the
ratio of the @éraﬂaélynhignqventagebt aiford examp1e9i d-,twwanmmctm ive

el ement is op ééﬁ8£¥ S&Ee%f ea%ﬁ ofSQhree trans1stors, T L T
and T because these tran51stors are 1nterposed 1n _ (
10 serles w1th respect to a power supply Ve,.as shown in \J'
| Figure 4. |

~ The present 1nventlon seeks to provide a photo-
metric clrcult 1n which it is possible to. reduce ‘the
_ '_requlred capacitance of a capac1tor, 1ower the voltage
15 required to drive the c1rcu1try and yet achleve high
measuring accuracy.

According to the present 1nvent10n there is
prov1ded a photometrlc c1rcuit comprlslng. an
osclllatlon circuit hav:ng a re31stor and a capacltor as

.20 frequency determlnlng elements,_ a photo—conductlve
_ element whlch, in operatlon, responds to the lum1nance :
of an obJect of measurement' a swltchlng circuit for -
”cau51ng‘sa1d photo—conductlve element to be selectlvely
operatlvely connected in said osclllatlon c1rcu1t so
.25 " that said photo—conductlve element functlons as a
frequency.determin1ng element°‘ and a frequency ratio
calculating circuit for calculatlng the ratio of the
oscillation frequency obtained when said photo-
conductlve element 1s operatlvely connected in said

30



3 oscillation circuit, so as to function as a frequency determ ning el enent
to the oscillation frequency obtained when said photo-conductive elenent is
not operatively connected in said oscillation circuit. 5 In one
enbodi rent the switching circuit is arranged so that the resistor is
operatively connected in the oscillation circuit when the photo-conductive
el ement is not operatively connected in thegoscillation circuit: 10

I n anot her enbodi nent the switching circuit conprises a first switch for
short circuiting the photo- conductive element so that the resistor is
operatively connes¢ililatidntdirasit) s iam to rfutidtion ax ae Exeduenicych f or

short circuitin | St O the 15 t Q-.CON (WA ement is

operatively con%%%¢€§ﬁéﬁ%ﬁiﬁi&éﬁ%&ﬁiﬁ%ﬂéhﬁiziégxiﬁiid%h3&%ﬁ$E§F$%n i's

i I'l ust riaf ed mer edlytained \when said|photorednsdunttion alementdiswinegs, in

uhi ch: -Fi gur loperge £HE 0y dondlABR DD st TN 12013 .

photonmetric circit according to the present invention; Fiqure Is atinme
: d

chart illustr@ting thenpaeterpedimente the ihohing cdagud tof sy gure 1;

fFi g_urﬁ 3 ihs a ciaﬁaﬁgé&aﬁem%ﬁ fa{Fe_ éﬁéﬂs%f’&x;:}i% fdyéfastfiv@isv! bba_hbeg_eai rcuit

of 2 convent! ondi® phiR 1 Eatefon LG, yheel e, Piote”2OBAGER L Pag: am of

a frequency rat islemdrott! e imst Opexdtivalya qomiewtad iin checostidtaaidnng 30

to the present iégggﬁ{@ﬂ. Referring to Figure 1, there is illustrated a

10 In another embodiment the switching circuit
L/ ' comprises a first switch for short circuiting the photo-
\— . conductive element so that the resistor is operatively

connected with the oscillation circuit and a second
switch for short circuiting'the-fesistor so that the
15 photo-conductive element is operatively connected with
the oscillation circuit. _ :
The invention-is illustrated, merely by way of
example, in the accompanying drawings, in which:-
Figure 1 is a circuit diagram of one embodimént of
20 a photometric circuit according to the present invention;
Figure 2 is a time chart illustrating the
.operation of the photometric circuit of Figure 1;
Figure 3 is a circuit diagram of an alternative
_ 'form of oscillation circuit for the photometric circuit
25 of Figure 1; :
_ Figure 4 is a circuit diagram of a conventional
- photometric circuit; and == ' |
| Figure 5 is a block diagram of a frequency ratio
: caldulating circuit of a photometric circuit according
30 to the present invention. _ ' - '
Referring to Figure 1, there is illustrated a
photometric circuit according to the present invention.
" An oscillation circuit 1 includes a resistor 3 and a
éapacitor 5 as frequency determining elements. The '



photonetric circuit according to the present invention. An oscillation

circuit 1 includes a resistor 3 and a capacitor 5 as frequency determ ni ng
el enents. The 4 oscillation circuit 1 also conprises a photo-conductive
el enent 2 such as a CdS el enent which reponds to the | um nance of an object

- of measurenent, for exanple, a scene or object to be photographed, a

swtching-circuit 5 4 and inverters 6, 4. A one shot pul se generating

~circuit 8 generates a pulse with a predeterm ned w dth: Reference nuneral. '
- denotes ‘a gate circuit. A frequency ratio calculating circuit 10 conpri ses

a plurality ofosmiflatiomrcideuit Ke dlsc dampritses a ghotoscondactive

oscillation fr?ei%éﬁhce/ é)bé 1{1eads %ﬁd# tkq_emg&p rb?‘u%p\éhg@o?ca?ﬁ%ez S

operatively co dTn e 0SCl ion circur ation,
frequency obt dlumthawes athan ebinch of meaguremdnts| \faroexanpde i @ t Hga

oscillation cigeiiid de dhfllle BB Yolidtddtidpnbt 5t ¥ SitEMInY eikeuiyal ues |

correspondi ng uency ratios wt he out put fromthe frequency
rati o cal cud at4 rﬁgfldzl#fé(ﬁlf exs Bed as Aengi@hels pulse ganen@td@deont rol -

circuit 12 ef foptgusid Ginkrated fhepumsehii@ @ grédetérmiedopddthi.on of

t-he photorretrlc rcwt of F uris‘f“éﬁ’l nggﬁ}%}ét e e Ialn?d Wen a

rel ease but.torR§ te? & Y AnfEegpengy

obj ect of neaswmr&alculfating goiarceyit 90 sionpdises @ plpralddyt ofa

termnal P, as_sho n o e I trigger pul se.

signal, the ou.ﬁ%‘ﬁ %’fé t'#: %eiﬁ?% c'?n r#galcon ?é?eac%%c‘ﬁﬁ offztl%tse set to "1",

as shown i10 Fiogeidl it ion | frequency ohtained whan dhephatorgondpctive

SW tched over §Lederer f@'oﬁé’ré@mﬂf@oﬁd&ﬁéﬁ AL BTIAAEIdDn -\ S

Accordi ngl y; e osclllation circujt 3 W)
o circuit 1 to. the oscillation frequency obtained when the.. -

resistor 3 is operatively connected in the oscillation

circu_it 1. A data. memory circuit 1. stores exposure.

15 values corre,sponding to the frequen.cy_ ratios with the

o_utput from the frequency ratio:-calculating; circuit 10

used as an address. A switching control circuit 12
'effects switching of the switching circuit 4.:
_ ‘The operation of the photometric circuit of Figure
20 1 will next be explained. - When.a release button (not__
shown) is pressed-to.measure thefluminance:ofian object
of measurement, two trigger pulse signals are Suppliedi
to a terminal P, as shown in Figure 2a, In response to
the first trigger pulse signal, the output of the o \.)
25 switching control circuit 12 is set to "i", as shown in
| .'Figure 2b... In consequence, the switching circuit 4 is
-switched over to a terminal 4a to select the reference
resistor 3. ‘'Accordingly, the oscillation circuit 1
osc111ates at a reference frequency which is. determined
30 by the values of the reference resistor 3 and the
_ capacitor 5 and  the oscillation output is supplied to
the. gate circuit 9. : . _ S
The first trigger pulse signal also causes the one
shot pulse generating circuit 2 to generate ‘and supply a

1



oscillates at a reference frequency whi-ch is determned 30 by the val ues
of the reference resistor 3 and the capacitor 5 and the oscillation output
_is supplied to the gate circuit 9. The first triggér pulse signal also
causes the one shot. pul se generating circuit 2 to generate and supply a-
pul se with a predetermned width T showm in Figure 2c to the gate circuit
9. Wil st this pulse is being generated,? the oscillation output of the
oscillation circuit 1 is passed, as shown in Figure 2d, and the 5 nunber
[err] of output | ses..| ounted,in the.fre y.JLatio, calcul a

Cireuit 10, WeRBRE FAEBoS: RORCEeRRingn LRSHE "Frenth 1 REA Bty

t he out put of tlthesgatehcdgcudht Pol cWhilist tRisspubserisdoeing 0", as shown

. F. 2b, N t h . . . . . . R .
orm g b 1o JSPSTRERl,' EnSTBENL DAL LA Cutpde St S SEELOMAAGS |
osci | | atf on ci r cdrcuitodcibl presedr asfsbowenty E%ﬂ%#ﬁc%#regﬁvgdﬁuio t he

~resistance val ugufibethg pBetaue?ﬁHU§aiy seiQHGGﬁnébdtiﬁ“tﬂéhffégﬁgj j nance

15. of the object of megsurenen Durj ng. anot her pul se gener fromthe
one shot puIse_ﬁéﬁéPaFﬁiﬁuiFggﬁgt°§¥°?LE g%cillation output is supplied to
the frequency ratio cwhetil ghengriggeri pulde éigeal hehawrrii ﬂﬁyuﬂg(ﬂh,output'
s calculated. Gff PHEPRASHs oFheneitedt ¥ oFAS v Eerif FaREaR cxpoours
val ue correspondinguit f2eisuinventedotot " pbiscshawn nsnstigurent2h,s scead
o b o Tl AR sfLECHL b ir it 4 19 JEBSRLSAEY Dol hepr e
W ' terminal 4b to select the photo-conductive element 2.
U _ Accordingly,l the oscillation_circuit 1 oscillates at a
frequency which corresponds to the resistance value of
the photo-conductive eleﬁent 2, that is, the luminance
15 of the_object'of measurement. - During another pulse
generated from the one shot'pulse generating circuit 8,
- the oscillation output is supplied to the frequency
ratio célculating.circuit 10 where the numher'Px of
output pulses is counted in the same way as above and a
20 frequency ratio P,/P, is calculated.
On the basis of the result of the calculation, an
exposure value corresponding to the luminanég of the
object of measurement'is read out from the data memory
\y circuit 1. . |
O 25 The relationship between the ratio P,/P, and the
luminance of the object of measurement will next be.
explained. If the capacitance C of the capacitor 5 is
fixed, the oscillation frequency £ of the oscillation
circuit 1 is expreséed.by the resistance value R
30 selected by the switching circuit 4 as follows: |
£ =1/KR (K is a constant).: _
The relationship between the luminance of the
object of measurement and the resistance value R, of the
photo-conductive element 2 is expressed as follows:



expl ai ned.

oscillation frequency [err]

= 1/KR (K is a constant).

I f the capacitance C of the:capacitor 5 is fixed, the
of the oscillation circuit 1 is expressed by
the resistance value R 30'sel ectéd by the switching circuit 4 as foll ows:
The rel ationship between the |um nance of the-
obj ect of neasurenent and the resistance value Rx of the photo-conductive

element 2 is expressed as foll ows: 6 &Rx =[err] where n : the index of
| um nance [err] : a constant determ ned by the characteristics 5
of the photo-conductive elen? Rt .2 [err]: the resistance val ue of the

phot o- conduct i ve el BgemtRg2

a specific’'luninance (i..e. when n = 0).

the wi dth of Lhergul se output fromthe one shot 10 pul se generating

circuit 8 is representedggg T, . the rﬁlatlonshlp bet ween the oscillation
Fitﬁe %Y through the gate circuf

U 9

i s expressed as fol trows aPco&sté'ﬁt éeté'rxiﬂﬁlédi by the c&tarschetgilstios‘ the

 frequency f and thePnéinb

[err],
foll ows:

10

15

| f

f

reference resistor 3 is g nsiu en the resistance
Rr of the 5eference resi® oFﬁg éﬂ%e?ﬁg réﬁ%g%%%ce a ue of the _
phot 0- conducti ve el Rgent tBeareaishance i valugiofirthe iphgtgrqondyative -

th b d 2
[grf] OVG(T/GSKC{ggf%n%% ? £€r£]s3écif'fc ﬁm:tr&&né@npﬁ d\, ivhah

If the Wldth of the pulse output from the one shot

pulse generating circuit 8 is represented by T, the
relationship between the oscillation frequency f and the

number P of pulses passing through the gate circuit 9 is

expressed as follows: . :
P = TE = T/RR . -...'.;(1)

- Accordingly, if the reference:resiStor.3 is setfso
that the relationship betw_"een:the'-re'sistance.Rr of the.
reference resistor 3 and the resistance value R, of the
photo-conductive element 2 at a specific luminance is

‘R = Ry = Ry the above. descrihed ratio P /P at the

20

25 .

30

lzminance n is as follows: :
P /P
= (2/R. Ry2 ¥7) / ('r/x.n )
= 1/2 ¥R,

' Accordingly, if the value of ¥ of the photo-
'conductive element 2 is known in advance, it is
possible to obtain the luminance index n from the above
described ratio P, /P.. , 3

As will be clear from the. expression (1), the
higher the luminance, the larger: the number P, of
pulses, so that the ratio P, /P varies by a large margin

- in response to a slight change 'in resistance of the
'photo-conductive element 2 and it is therefore possible
to increase the measuring accuracy when the luminance is

relatively high. "



Accordingly, if the value of [err],of the photo- 25 conductive el ement 2
is known in advance, it is pOSSIb|e to obtain the |um nance index n from
t.he above described ratio [err] As will be clear fromthe expression (1),
the higher the |um nance, the larger the nunber [err] of 30 pulses, so
that the ratio [err]. varies by a large margin in response to a slight
change in resistance of the photo-conductive element 2 and it is therefore
possi ble to increase the neasuring accuracy when the |um nance is
relatively high. 7 Although it is generally known that an oscillation
circuit is not stable Ad&heyght dkpdsagenerahliypknewnstiet yanobsebtlation

fluctuations andch&%bQEOEQ Bbﬂhsﬂﬁﬁﬁgr 99ﬁ8£aegﬂ% ?$t€P Qggauency i's

oscil lation circuit wherei n_t erence 0S
measur e _on each SYe® §|UH $ﬁaeafFHFFBaﬁﬁ?ﬁsré%@eﬁhe¥%f¢¥e|hi@mJculated as -

described above, pb&fb&ﬂﬁﬁ@édeahnéf: ﬁéuewaihea§ eﬁassécmgﬁ&wi rdiffd O S.
Further, the gap Ci ég % ré U|reg g gave a sm capacl t-ance,
for exanple abdu 35 hRqTeRer Fﬁ?e $¢ 1 abier; frequengyis cate t he
photometric ci r cmeasuredhent eauhoécoaswﬁe@m&tSdra?%iﬁw%tllxjslé@@%éa% ﬁcII tlot?
i ch T ese. codfi pA1GH18tEH, hbUbker hed aRSTE: 4 diaeitnden S 050! bl ¢
to enploy in a pﬁéPG#Eﬁtlenal¢au$edahroeﬂtegnab faetqrsesent i nvention an _
bt o comes e e REENEE, Eh8ISERESL LS 5 AR AL & W ®

ref erence re%pstﬁrsﬁa%ﬁ sapaghtanced wFern exampleni mpout 50 pF, and

\ therefore it is possible to fabricate the photometric

W, . circuit in the form of an integrated circuit. Even if
it is not formed into an. integrated circuit, it is
possihle to use a capacitor which is less costly.

.15 It should be noted that it is also possibie to
employ in a photometric circuit according to the present
invention an oscillation circuit having an arrangement
such as that shown in Figure 3. 1In this case,. the
oscillation circuit is first oscillated with the

20 reference resistor 3 to be connected when a switching
circuit 4 is closed so that the photo-conductive element
is short circuited, and then the oscillation circuit is
oscillated with the photo-conductive element 2

_ operatively connected when a switching circuit 13 is

25 closed so that the reference resistor 3 is short
circuited. - It is thus possible with this arrangement
to 6btain“the same functions and effects as those
obtained with the photometric circuit of Figure 1.

_ | Figure 5 is a circuit diagram of the frequéncy

30 ratio calculating circuit of Figure 1. This frequéncy
ratio calculating circuit comprises a pre-settable
repeat up counter 21, an up counter 22 which adds. 1 as
a result of overflow or a carry signal from the counter
21, a register 24 which holds the number P., a



circuit ™4 is closed so that the photo-condyctive elenent is short
circuited, and then the oscillation circuit is oscillated with the

phot o- conducti ve
13 is 25 closed

el ement 2 operatively connected when a switching circuit
so that the reference resistor 3 is short circuited. | t

i's thus possible with this arrangement to obtain the same functions and
obtained with the photorgetric circuit of Figure 1. Figure

effects as those
5is acircuit di

agram of the frequency 30 ratio calculatlng circuit .of

Figure 1. This frequency ratio calculating circuit conprises a pre-settable

‘repeat up courr@giéiueraZBu;himiurhcﬂdQZ:heﬂmm

/P S aendr &@anto?bloverf | ow

Lor 2 carty s ggﬂ.c&{@%é regl &&%t?&v%s Clﬂolﬂf; Jféﬁerat I 0 ?gr P?lazﬁg a control

circuit 25 MM|th9cxﬂglsﬁQ¢$xﬂ3ht2ﬂa counters 21, 22 and the registers 23,
24. ‘The operation ofp ﬁ{] SpdE DB 1@ BUFRY Matio Walewllatiihgas

nunber [err]

- follows. Initial
the count er® 2aireuit # % IRIWSs gt QR

e control circuit 25 ner tes a siqgnal, whi,ch clear
Wﬁﬁ se

generat i gg fCI rzsli e&ﬁt@stalggnia:swaﬂadh chaalrdsea:gw @dmnseQﬂﬁzahg |
count er r e 0S ion cir t he count er t hus. begi ns
to count. ?fﬁ% $Lﬁ"‘éjes r%?ré?f%‘%*nf#?én g‘ﬁ'be %’E g é’é era’tjl ng .
circuit 8 |s t e et fxth ¢yt B bwra)dzr:l{gger] simlr)s ipnlises arenter 21.
Th Il at f
over 1 ow causclPRRETE Y €4S CMMA 2 futm e (RRA LB (OB BiSoudt O
data of tht0coand ethelcountem@? deghus Hegins stcg -2d Whesimthee pudser ol
circuit 25 andgdférsiedd Ofont the WHY WY pi:flsélﬁenerating circuit 8 -

- is terminated, the pulse number: P, remains in the
counter 21. The. oscillation frequency is: controlled to .
prevent the counter 21 from overflow caused by the
15 number Pr. - Next a signal to memorise the data of the
counter 21 .in. the register 24 is generated from the
control circuit 25 and the data of 1's complement of the
‘number P, is memorised in the register 24. After
clearing the: counters 21, 22 again at the next timing,
20 the control circuit 25 generates a signal to load the
data in the register 24 in the counter 22.

is switched ‘and the oscillation circuit oscillates at a
frequency corresponding to the: luminance. When a pulse

Next, the resistance of the oscillation circuit

25 1is generated from the one shot pulse generating circuit, :
-the'counter'21”is;supplied with pulses from the o
oscillation circuit and_begins'to:count. Theé counter 21
'loads data newly from the register 24 and counts o
' repeatedly-everY'time the counter 21 overflows. At the

30. same time,. the counter 22 increases by 1, so that it
counts the number of times the counter 21 overflows.

When the pulse from the one.shot pulse generating
circuit terminates, the. integer part of P /P remains in
the counter 22, and the decimal part remzins in the

S
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nunber [err] is nenorised in the register 24. After clearing the counters
21, 22 again at the next timng, 20 the control circuif 25 generates a
signal to load the data in the register 24 in the counter 22. Next, the
resistance of the oscillation circuit is swtched and the oscillation
circuit oscillates at a frequency corresponding to the | um nance. When a
pul’'se 25 is generated.fromthe one shot p@lse generating circuit, the
counter 21 is supplied with.pulses fromthe oscill:ation circuiit and begins
to count. The counter 21 |loads data newy fromthe register 24 and counts
repeat edl y ever gaunfen [#d .coFhdsr dataodsr Leftisinathensegidstennd3 thbyea the

counter 22 increayaiP¥rbm thel E%ht'rblCEb‘!BEﬁﬂ:hQSnHH@eEhQﬁ &h"E2pdsere
counter 21 overflqws. Wen t t he one shot ulse eneratln

ci rcui t= T er mi natV@s-u& [FOTTHSHY: 8§rF°oF FnhPflPéﬂﬁPngf ﬁ h%b%gﬁﬁt%# 22,
and thé;ﬂe0|nalmpa@mr@mgntnasi&ehaeout.g counter 21.  This data is left in
the register 23 by a signal fromthe con I circuit apd._t hen_an
exposure val e cdrresé@hgﬁﬁbap8vﬁh§ Fﬁﬁfﬁgﬁcgmh?agﬂ%nﬁﬁjggtt%ﬁ RESESR e nent
is reaq out. 5 inventilom tilte isbpossdelder tbedmpiibypdaneapacibtor hizapims ent
O ! an RI3H 0! 2nSTH' BtpdcE2RAEL| Sha"FNAEE. fabflElidCtile sTa!

capaci tance and hence nmetric Ccircui formof an.
i nt egr at ed C|rc@hpt°meE¥éﬁ Fﬁrpﬂitsiﬁothﬁofﬁﬁﬂ a§ an i%t%@?%t%@ 10

circuit, it 'SCHQ%%hQ|e tEv%%Ei% §&Pasi hot #brMBd| 8s! &8 SikOSgtateddr OVer, -
it is p055|ble on tonmetri c_neasur enent mnth relatjively hlgh
accuracy ind ﬁpﬁé'of eP&PﬁFg ﬁng°pB§Er aseRPRGLGRF wich “is
fluctuati ons. JEsst I&estlysl nmarébvensc,ﬁ.tl #5i possible to conduct
U _ photometric measurement with relatively high accuracy
independently of temperature and power supply voltage
fluctuations. - Further, since the oscillation
15 f£frequency obtained when the photo-conductive element is
connected as the frequency determining element icreases
as the luminance increases, - the frequency ratio varies
by a large margin in responée to a slight change in
luminance and it is, therefore, possible to perform
20 highly accurate photometrié measurement even when the
luminance is relatively high. In addition, since it is
unnecessary to employ a—comparator,'the power supply
voltage can be minimised. .

25
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15 LLqugggx_gElg%Qﬁg;ghen t he phot o-conductive el enent is connected as the
frequency determ | ement icreases as the | um nance increases, the
freq:ﬂm' ies by*a |argé margin in response to a slight change in

| um H Hﬂm H herefore, possible to perform20 highly accurate

phot offet £i C. nt ‘even when the lumnance is relatively high. In

addition, since it is-unnecessary to enplpoy a conparator, the power supply

vol tage can be m nimsed. 25 30 10 -CLAI M5 1. A photonetric circuit -
conprising: an oscillation circuit having a resistor and a capacitor as
frequency 5 determ ning elenents; & ghat @ M8ductive el enent which, in,

operation, responds to the |um nance of an object of neasurenment; a

switching circuit for causing said photo-conductive el.enent to be
sel ectively oneratlwemmahmmehnmnjqﬁrcgatdcom@rusangen gnroacaléat@narg$ard

10_phot o- condygti g ANy biNudidteriam & edpaRIEcdCher Fransyement

~and a frequency ating circuit for l-cul ati n he rati 0 of the

osci | | ati orP f dehermiping slefentisn §aPB°$ﬁUFGn§HﬁGGE?|9 e@PEﬁeﬂthE"

oper ati vel y " coiegldith t it irdsphids o Q'hec|lhﬁiihhnc&00£3aia5ob§éctuaft ion as.
a- frequency determ ning .elenent to.the o tizon fre yency Qtalned when
sai d photo- cARARIKSMENY o mdh SWILGNY, G F?rcgﬁﬁgépgd Rh%sai d

050i||ati0n<Nphbud-cdhductﬁ%qﬂeﬂemeﬂhnto berGQIEcaiveuyroperahivanWLI in
e Chel 1 SRR i, ARG ot bhechat she 1=
10 photo-conductive element functions as _a frequency . N
determining element; and a frequency ratio calculating = '\ /
 circuit for calculating the ratio of the oscillation = -
frequency'obtained when'saianhOtOQconductive element is
operativelyﬁconnected-in~said’oecillation circuit; so as
15 to function as a frequencyfdetermining element to the
'oscilletion frequency obtained when said photo~-
conductive element is not. operatively connected in said
oscillation circuit.
26 A photometric circuit as'claimed in claim 1 in
20 ‘which the switching circuit is arranged so that the
resistor is operatively connected’ in the oscillation
circuit when the photo-COnductive*elementﬁisinot'
operatively—connected in the oscillation circuit.
3. A photometric circuit as claimed in claim 1 in.
25 which the switching circuit comprises a first switch for
short circuiting the photo-conductive element so that -
the resistor is operatively connected with the
oscillation circuit and a second switch for short
circuiting the resistor so that the photo-conductive
30 element is operatively connected with the oscillation
circuit. :
4, A photometric circnit'substantially as herein
.described with reference to and as shown in Figure 1 of
the accompanying drayings. -




‘circuit when the photo-conductive el ement is not oper—auALeLy\cmlEtcfd in
the oscillation circuit. 3. Aphotorretrlc .circuit as clainmed in aim1l
in. 25 which the switching circuit conprises a fIU"Im ort
‘circuiting the photo-conductive elenent so that th m Hmr ati veI y
connected with the oscillation circuit ahld a second” switch 1’Mor $S
circuiting-the resistor so that the photo-conductive 30 elenent is

operatively connected wth the oscillation circuiit. 4. A photonetric
‘circuit substantially as herein described vvlth reference to and as shown in
Figure 1 of the acconpanying drawi ngs. ) A photorretrl c .
circuitsubstantially _as_ herei d.escrl bed, W refere nd as shown in
Figure 1 as nodi'fi ed ApPhe TG C TR ﬁ};hﬁm?banﬁf% ereln A
phot omgfyic ci I&asfdr:._‘hdnlstvarﬂh a&éﬁemdfeerm rafd as smucrimelpl;g\irél 1 edrence
Lo and™as showgs) ¢l i Fiqiikb % Ur e WSO 1y UANHGs . 10 15 20
6. A photometric circuit substantially as herein
5 described with reference to and as shown in Figures 1

and 5 of the accompanying drawings.
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