TITLE OF THE | NVENTI ON: Aut omati ¢ Focusi ng Apparatus for Canmera BACKGROUND
OF THE I NVENTION: Field of the Invention 5 The present invention ¢
relates. to an automatic focusing apparatus for a canmera or the |iKke.

Related Art A typical conventjqgnal foeug detection apparatus for a camera
or the like enploys a technique for 10 causing an accunul ation tyﬁﬁrsﬁ? f %4{)
such as a CCD sensor to receive a beam passing through a phot ogr aphéng =
| ens, photoelectrically converting an optical signal into an electri-cal
signal, and perforning Eredeternined rocessing of the electrical 15

signal, theteby BETEE;OR THE ENVENTIONS of the photographing | ens. Wen the
accunul ati on type sensor is used, an., object brightness_npnitor sensor is
arranged near the ahcAR“QBAELE FPEHRSING.APDATATUS JQF 1CAM@Traccunul ati on 20

time of the foc L.QN.S€ I LS nGR0 Iled in accordance with an
out put fron1theQ§A8ﬁ§§§6§§n8§r?ﬁ@ﬂéhyﬁv1v§tanic range of the

photoelectricalIgigggvgftgges$ggghtgg t be matched with the range of a
processi ng system en an obj ect brightness |evel becones | ow,

the accunul ation ti meyRuShr88eRtOkAVERE 1 WIS 11 LG M 3L b LML ENE 1S

excessivel y prolonged in an i
focusing apparatus for a camera or the like.

Related Art -

A typical conventional focus detection apparatus

for a camera or the like employs a technique for

10 causing an accumulation type sensor such as a CCD
sensor to receivé a beam passing through a
photographing lens, photqelectfically conve;ting an
optical signai'into ah electricalhsignal, and
performing predetermined processing of the electrical

15 signal, thereby_defecting a focus étate of the
photographing lens.

When the accumulation type éensor is used, an
object brightness monitor sensor is arrahged near the CJ
above sensor (focus detection sensor). An accumulation

20 time of the focus detection sensor is controlled in
accordance with an output from the monitor sensor, and
the dynamic range of the photoelectrically  converted
signal must be matched with the range of a processing
system.

25 . When an object brightness level becomes low, the
accumulation time must be prolonged. When the

accumulation time is excessively prolonged in an



-2- 1 accunul ati on type sensor, sensor noise cal biedia dark Gurrent is

i ncreased, and the response characteristics of the focus detection are also
degraded.” I n practical 'applications, the accumulation tine is limted to a
5 gi ven predetermined I ength of tine,~ ahd t he phot oel ectrically converted
signal. is not directly input to the processing systembut is anplified by
an anphfier. An output fromthe anplifier is then input to the processing

system 10 Wth the above arrangenent, when an anplification factor

(gaim) is incqeasehcbivey AL el P, CAAS SNTILNEM 101 oREOYE

response characteristics o _HOwWever, a nol se conponent

ol uded i the phopekeetis Cold e SN CTaRS SONAlsdonal AR 8L 10

decrease an S/INratio. Therefore, a galn cannot be ‘excessively i1 ncreased in

a hi gh-preci sion f@gughdlet@ais Afe BOPRIGH Wre 21> degrate BUMARL e tlitdal
| NVENTI ON According to the invention there is provi c?ed a canera or an

autonati c focusi ngapphtdatiend prelsai sbamiElzt fon timdad Ndnited to a
si ngl e- shot state for.  perform ng photographing every operation of
a rel ease opebat i onivenheredetermined didngtloust tnivet ogiraphilg  state for
photoelectrically converted signal is not directly
input to the processing system but is amplified by an
amplifier; An output froh the amplifier is then input
u\#' to the prdcéssing $ystem.
10 With_the.above arrangement, when an amplification
factor {(gain) is increased, the acéumulation time can
be shortened.to improve résponse characteristics of
focus detéction. 'However, é noise component included
in_the phbtoelectrically converted signal is also
15 amplifiéa ﬁo degrease an S/Nﬁratio. Therefore, a gain
' canhot bé excessively increased in a high-precision

focus detection -apparatus.

20

25




perform ng the next photographlng operatran a?ter "an emd of previ ous
phot ogr aphi-ng operation, conprising: 10 * (‘4y ''a fbcls detection z
circuit, operated prior.to a photographing operation, for detecting a
focus state, said focus detection circuit being provided with an
accunul ati on type sensor unit for receiving incident |ight and accunul aji ng

signal s corresponding to states 15 of received light and a
calculating circuit for performng arithmetic processing of a focus state
on the basis of the signals accumul3ated in .said sensor unit; (b) a
driver for driving a focusing optical systemin accordance with the focus
state cal cuat SYMMARY) OF THEINVEMIIAON ati ng neans; (c) said focus

detection circuit being further provided with an anplifier for anmplifying
t he signals accumul at ed by said sensor unit and transmtting the anplified
accunul at ed sig als to said calculat| ci.rcuit,; and a _selector for 25

switching a ing toythe dRysnt therfeds Proydded a4 @M fi%- shot
state and the contl ous hot state ctor setting
the gain T s8N 3 ch&&? ‘Wgt I?@P(?&'ﬁﬁuﬁugﬁf ﬁﬁ‘ FPehg state
in 75 The"syggi oty oL e g on g e faud gyt T
acconpanyi ng %m%@da¥%ﬂﬂlﬂﬂ1(é¥ery operation of a release operation
member and a continuons photographing state for
performing the next photographing operat?oﬂ after an \,)-
end of previous photographing 6peration, comprisings:
10 (a) a focué detection circuit, operated prior to a
photographing operation, fof defecting a focus state,
-said focus detection cif;uit being provided with an
accumulation type sensor unit for receiving incident
light and accﬁmulating signals corresponding to states
15 of received light and a calculating circuit for
performing arithmetic processing 6f'a focus state on
the basis of the signals accumulated in said sensor
unit; (b)y a driver for driving a focusing optical
system in accordance with the focus state calcuated by
20 | said calculating means; (c) said focus detection
circuit being further provided with an amplifief for
amplifying the signals accumulated by said sensor unit
and transmitting the amplified accumulated signals to
said calculating.,circuit; and (d) a selector for

25 switching a gain of said amplifier between the



10 BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is,:an;.gpti,cal,.di agram of a
focus: det ecti on -5- 1 systemin an automatic focusing control
apparatus for a canera according to an ehbodi ment of the present invention;
Fig. 2 is a circuitg:dj K: 10VY n odiyent .5 ... R
according to the p%@g{ﬁq{ iaérilqvﬁ'f'?go{n%% ga.q@ fgsﬂg:t c(fdr%ctuﬁrwod%%é? am &%ﬁl}]bng
arrangbffe, nts of a sansQr Unida;3NS AN E SN dig/ ere PR GG df Fighi @,
Fig. 4 is a circuit diagram show ng an arrangenent” 10 of a sensor shown in
Fig. 3; Figs. 5A %gﬁ'ﬂeic_ﬂ@éﬁvﬁ{m%ﬁﬁldﬁfs PHIRIGHdh SR SXate
drive timngs; Fig. Is a circuit diagram.show ng an arrangenent of an
accurul ati on contr adham ricuitheAGG iyiwwshot FBigate, 15 Fig. 7is a
wavef orm chart for explaining a nmethod of controlling accurul ation by the
circuit AGC5shown in Fig. 6; Fig. 8 is a circuit diagram show ng an
arrangenment of an anplifier VAMP shown in Fig. 3; 20 - Figs. 9A, 9B,
and 9C, Figs. 10A, HBthendnwaEntion mey). ba aarpieshr outf | owldhamoes f dee
expl ai ni ng operations of the automatic focusing control apparatus for the
canmera accordi ng t daacrihaddyn waw aff ismuewenly Ay withxeference to

the accompanying drawings in which:

10~ BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an optical diagram of a focus detection




25 Figs. 12 and 13 are views for explaining an operation of the
present invention. -6- 1 DESCRI PTI ON OF THE EMBODI MENT OF THE .
| NVENTI ON: A preferred enbodi nent of the present invention wll be
_described with reference to the acconpanying drawings fromFig. 1. 5
Fig. 1 shows an optical systemused ith an focus detection apparatus _
according to the present .invention. The optical systemincludes an w;*
obj ective | ens (photographing |ens) FLNS, a view mask MSK | ocated near a
“prospective focal plane, a field lens FLDL, a pair of 10 |enses M1 and

M2 (consiitutingdn SHF UMY pdL ! féaéég.?g fg,g%foegaé%grgakﬁaﬁarwl and

MD2 (constituti'’ng a secondary optical syst trical about an

optical axis damdien AuEtd ey | €Sark Ldkbedindet PER0LRE! Eeklngach ot.her
with different base line 15 engths. In this enbodi nent, the base |ine

| engt h of the jywéntionegnses MOL and MD2 is set to be |longer than that of
the pair of lenses M1 and M2. A pair of sensor arrays SNSI1 and SNSI2 are
arranged behi nd t hefjpi r2 ois | &nskEscid i dialghd, sROwingsarcenboliyment
Simlarly, a pair of sensor arrays SNSOL and SNSO2 are arranged behind the
pair of |&nsesofihercangra accpedingcty. tik agphesent DRVentadnbPl 2 are
arranged in correspondence with the pair of lenses M1 and M 2,
respectively. Di aphf¥gns3 DF12 ereycy ¢iagram showing arrangements
of a sensor unit SNS and a sensor driver SDR shown in
Fig. 2;
Fig. 4 is a circuit diagram showing an arrangement
10 of a sensor éhown in Fig. 3;
Figs. 5A, 5B, and 5C are'waveforh charts for
explaining sensor drive timings;
Fig. 6 is a circuit diagram showihg-an arrangement
of an accumulation control circuit AGC shown in Fig. 3;
15 Fig. 7 is a waveform chart for explaining a method
of controlling accumulation by the circuit AGC shown in
Fig. 6;
Fig. 8 is a circuit diagram showing an arrangement \J
of an amplifief VAMP shown in Fig. 3;
20 Figs. 9A, 9B, and 9C, Figs. 10A, 10B,
and 10C, and Fig. 11 are program flow charts for
explaining operations of the automatic focusing control .
apparatus for the camera accordingwtb the present
invention shown in Fig. 2; and .

25 Figs. 12 and 13 are views for explaining an

operation of the present invention.



25 arranged in correspondence with the pair of |lenses MOL and M2,
respectively. -7- The field |l ens FLDL has a focusing function for .
focusing the diaphragns DPI1 and DPI2 on exit pupil areas ARl and ARl 2 and
the di aphragnms DPOL and DPQ2 on exit pupid ereas AROL.and AROQ2 of the

obj ect*ze lens 5 FLNS. Beans passing through the areas ARI1 and ARI2 are
i'nci dent! on the sensor arrays SNSI1 and SNSI 2, respectively. Simlarly,
beans passing through the areas AROL and ARO2 are incident on the sensor
arrays SNSOL and SNSO2, respectively. 10 In the focus detection

syst em shown i nt Fi g DESCRAPETION fQfc ATHE) EMBODEMEND: Of) RHE | IRVERREON NS i s

| ocated in front of the prospective_ focal plane,:ﬁggect | mges fornmed on

the sensor pairs come cl dsPueFeFraf amRadinmgnd, of LheRIresRr it ivyenkion
objective lens FLNS 15 .is | ogcat ed behind.the prospective focal plane,,

obj ective images foP"’rﬁj& g’r? t‘fﬁf%*ﬁff Wik sreaé)eet R P8 37T PR .
A relative displaceﬁp@}.of t?%:obﬁgct iy;mages has a specific functional
relationship with t & VTR T i ]\Men 20 appropriate cal cul ations are

performed for sgnsor out &L%‘feldln ﬁ?\&.{%}%ﬁ{‘ Ei%fés&%%{c{%édaﬂ?u% phcide

obj ective | ens can be detée IS O e palr of sensors

SNSOL and SNSC2 ext rfaffe it ildrf ppTitlls Ucid2idild Ab H¥nd NSresent invention.

The optical system includes an objective lens

-(photographing lens) FLNS, a viéw mask MSK located near
a prospective focal plane, a field lens FLDL, a pair of

10 lenses MI1l and MI2 (constituting a secondary optical
system) and a pair of lenses MOl and MO2 (constituting
a secondary optical system) located symmetrical about
an optical axis of the objective lens FLNS and
perpendicular to each other with different base line

.15 . lengths.. In this embodiment, the base line length of
. the' pair of lenses MOl and MO2 is set.to be longer than
that of the pair of lenses MI1 and MI2.
\_ . A pair of sensor arrays SNSI1 and SNSI2 are
arranged behind the pair of lenses MI1l and MI2,

20 respectively. Similarly, a pair of sensor arrays SNSO1
-and SNSO2 are arranged behind the pair of lenses MOl
and MO2, respectively. Diaphragms DPI1 and DPI2 are

,.arranged in correspondence with the pair of lenses MI1l
and MI2, respectively. Diaphragms DPOl and DPO2 are

25 arranged.in-correépondence with the pair of lenses MOl

and MO2, respectively.



25 object in the longitudinal direction. The pair of sensors SNSI1 and
SNSI 2 extract a |ight anmount distribution in the |ateral direction. -
Therefore, this -8- 1 optical system can cope with various types of
obj éct patterns. Since the base line;of the secondary optical system (M
and MX®2) in the longitudinal direction is longer than that of the secondary
optical system (M1 5 and M2) in the lateral direction, the relati

posi tional displacenent of the object image in the |ongitudinal direction
is larger than that in the lateral direction. Therefore, |ongitudinal focal
detecti ol i s nmore BigeUuf débdt heis | PLBL dha$ 08 aFod@siflgt €ahtellon $bpce the
relative positional displacenment in the lateral direction is small, a

| at eral def ocfscwsingt thardiaphihagma bPDDI andi DRI2dehoerdtapophll can be
detected. Fig. 2 is a circuit diagramfor explaining an 15 arrangenent of
the canera i netreis iRIheandchRIZectndtthe dppphuagnsabBoidand PBORhenpresent
invention. The arrangenments of the respective circuit conponents wll be
descri bed bel@%itRewRil}| 2¥ea® ARQL and ARQAePE Ehateblieetiyeolers20
referred to as_a conputer herejinafter) PRS conprises_a one-chiR
nicroconﬁuterFﬁ%§ingg%?@?lP?%%h?QaPhﬁ?BQBSEhﬁgaHﬂPF)§R51R€Rﬂ ARRAM and an

A/ D conversion fupction.. The conputer PRS. perfo ser.i es of operations
such . are Encigént on thgpsensor argays éﬂgl? and SNSIZ, P

respectively. Similarly, beams passing through the
areas AROl and ARO2 are incident on the sensor arrays
SNSOl and SNSO2, respectively.
10 In the focus detection system shown in Fig. ‘1,
when a focal point of the objective lens FLNS is
~located in front of the prospective focal plane, object
images formed on the sensor pairs come close to each
.other. When the focal point of the objective lens FLNS
15 1is located behind the prospective focal plane,
objective images formed on the sensor pairs are
separated from each other. A relative displacement of
the object images has a specific functional | \.)
relationship with the defocus amounts. .Whén
20 appropriate calculations are performed for sensor
outputs in each sensor pair, a defocus amount of the
objective lens can be detected.
In this optical system, the pair of sensors SNSO1l
and SNSO2 e#tract a light amount distribution of the
25 object .in the 1on§i£udinal direction. The pair of
sensors SNSI1 and SNSI2 extract a light amount

distribution in the lateral direction. Therefore, this



as automatic exposure (AE) control function and an 25 automatic focus (AF)
control function, a filmw nding/rew ndi ngoperation in accordance with
camera sequence prograns stored in the ROM For this purpose, -9- 1

t he- conputer PRS conmuni cates with perijphgral circuits in a canmera body and
a controller in a lens by using conmunication signals SO SI,- SCLK, and
connﬂﬂycatlon sel ection signals CLCM CSDR, and CDDR, thereby 5 :
controlling the operations of the respective circuits and the | ens. The
data signal SO is output fromthe conputer PRS, and the data signal Sl is
i nput theretol Theopkicakigysten Samncb with capiouantypepuefiobjesponse
to 10 the sync clock signal SCLK. A lens conmunication buffer circuit LCM
suppl i es power to RRttsERPoneTineririthe thase nbine/ ofuthagsesendpey epbicat
the canera. The |l ens comunication buffer circuit LCM serves as a, .
communi cati on buf f%YS‘E%F\AM 1apd t’ﬂézbaﬁbr%?‘%ln%@?%bt?@%ﬁa%w@hr?%‘él%lb%t i on

signal CLCM from the conp PRS |s S at_a potentl | evel (to, be
referred to as " H'{] ’él?ﬁﬁ‘fe‘? ‘F?J’\)\é%ﬂe‘ﬁm:]a?a eSEFLeR il@%rred

t5|0 as "L" Ievsl ) hgre(g}gﬁ :1%" 'fZR ‘ Vy;e(? the corrpu el Rf LS t he
gnal CLCM a HUAEEF RS BT R W tatae i FPHREYor m of the
output signal SO 0, SYOCOLON $1AM dlerhdit 3 HNBhe Fhtect image in the
longitudinal direction is larger than that in the
lateral direction. Therefore, longitudinal focal
detection is more accurate than lateral focal
10 detection. Since the relative positional displacement
-- in the lateral diiection is small, a lateral defocus
amount larger than a longitudinal defocus amount can be
detected.
Fig. 2 is a circuit diagram for explaining an
15 arrangement of the camera including the focus detection
apparatus according to the present invention.- The
arrangements of the respective circuit components will
1 be described below.
Referring to Fig. 2, a camera controller (to be
20 referred to as a computer hereinafter) PRS comprises a
one-chip microcomputer having a CPU (central processing
unit), a ROM, a RAM, and an A/D conversion function.
The computer. PRS. performs a series of operations such
as automatic exposure (AE) control function and an
25 automatic. focus (Aff-control function, a £ilm.
winding/rewinding. operation. in acéordance with camera

sequence programs stored in the ROM. For this purpose,



the buffer circuit LCM outputs buffer signals LCK and DCL of the signal
SCLK and the signal SO through 25 conmunication contacts between the .
canera and the lens. At the sane tinme, a buffer signal of a signal DLC from
.the Lens is output as the input signal SI. The - 10 - computer PRS
receives the lens data as the input =siPgfal Sl in synchronismwith the .clpck
signal SCLK. A switch detection & display circuit DDR is sel ected whenwhe
.signal CDDR is set at "H' level and is 5 controlled by the conmputer PRS
‘using the signals SO SI, and SCLK. Mre specifically, the circuit DDR

changes o SOLRL SaRbaRE:Obr dospli JRINCL P b cIs N e

basis of the data Sen rom onputer S an

of the ON OFF &%Wff%%g%§§&%°§%3% ap@g&&&%ﬂﬁfqqupgglg%s;QﬁéggﬁgJ t hr ough

conmuni cati on. are interl ocked w't ['eas€ button

(not shown). - ThamawitaR i8WL digymladlsn @& 0B UPERIKNE anld Homtiini A@Ressi on- of

the rel ease 15 button, and the switch SW2 i's turned with the second hal f

depressi on of kkaettlionseignalen cLUM CIUR)t e@hdPBDORS! ideFepghot onetric and
AF operations when the switch SW is turned on. The conputer PRS perforns

AE control5 andcenltxedudmiy frhemopienditignsy afSithe aespciive grialcudtsa
trigger signal fromthe switch SW2. The switch SW2 is connected to an
"interruption and the lens. . :

The data signal SO is output from the computer
PRS, and the data signal SI is input thereto. The data L;)
signals SO and SI are output arnd input ifi response to )
10 the sync clock signal SCLK.
A lens communication buffer circuit LCM supplies
power to a lens power source terminal VL during the
operation of the camera. The lens communication buffer
circuit LCM serves as a communication buffer between
15 the camera and the lens when the selection signal CLCM
from-the computer PRS is set at a high-potential level
(to be referred to as “"H" ;evel hereinafter; and a
low-potential level is referred to as "L" level o/
. hereinafter). |
20 When the computer PRS sets the signal CLCM at "H"
level and outputs predetermined data in the form of the .
output signal SO in synchronism with the signal SCLK,
the buffer circuit LCM outputs buffer signals LCK and
DCL of.the signal SCLK and the signal SO through
25 communication'contécts between the camera and the lens.

At the same time, a buffer signal of a signal DLC from

the Lens is output as the input signal SI. The



I nput termnal" of the conputer PRS. Even during execution of a program
upons an ON operation of the switch SW, an ON signal fromthe switch S\W
interrupts 25 the presently executed program so that a predetermnm ned

i nterruption programis imredi ately execufgd. 1 Afilmfeed
notor; MRT1 and a mrror up/down and shutter spring charge notor MRT2 are
drlvéh/by drivers MDRL and MDR2, respectively. These notors are reversible
notors which can be rotated in the forward 5 and reverse directions.
Signals MLF, MLR, M2F, and M2R input fromthe conputer PRS to the notor
drivers MDRL &nd Mimbuter EROIrecsiveos Sh@nbeéns tdtLs €honinpit &eghal
curtain drive start nagnets MGL and M3 are energi zed by anplification
transistors 10 THI aid sRChrxoniesponseh tthei gbadlks SMBElahnSCIRI2, so t hat
shutter control is perforned by the computer PRS. The switch detection and
di splay circuit DBR switchoieteckionrs dmlandcpReit PRR sheit selecbadr ol
are not directly associated with the present invention, and 15 a detailed
descri ption thered’!h% Ithecsignat LPDR torgebl aki BUI tevehand b$ranged in

the | ens. The_signal in synchronismwth a clock signal CLK is
instruction data iGRREEY ]cﬁfi)t"l’ié ERFEF ARG phdE oﬁ?h’b%l?@el%h%nim S@ens

operations of the | are ede er The, cont Ircuit
LPRS anal yzes the %ﬂsﬁ’&i ##%1 eor ‘Ff&% W{‘mf ¢ pFRBeTEF T h éd&ggquence
and performs AF(“%E&n&eé”%’é%%play content of a display member DSP of

L/ the camera on the basis of the data sent from the
computer PRS and informs the éomputer PRS of the ON/OFF
10 states of various operation members of the camera
through communication.

Switches SW1 and SW2 are interlocked with a
release button (not shown). The switch SW1l is turned
on upon the first half depression of the release

15 button, and the switch SW2.is turned with the second
half depression of the release button. The computer
PRS performs photometric and AF operations when the
(v/ - switch SW1 is turned on. The computer PRS performs AE
control and subsequent film winding by using an ON
20 :signal as a tfigger signal from the switch SW2.

The switch SW2 is connected -to an "“interruption
input terminal®™ of the computer PRS. Even during
execution of a program uﬁon an ON operation of the
switch SWl, an ON signal from the switch SW2 interrupts

25 the presently'exeéuted'program,-so that a predetermined

interruption program is immediately executed.



control and outputs data representing operating states of the respective
conponents (e.g., driving states of 25 focus control optical system and-
di aphragns) and various paraneters (the snallest f-nunber, a focal - 12
- 1 “length, and a coefficient of a qﬁsgjacenent of defocus anmount vs.
focus control optical systen). In this enbodinent, the lens is exenplifijed
by a zoomlens. Wen a focus control instruction is sent 5 from the
canmera to the.zoomlens, a focus control notor LTMR is driven by signals
LMF and LMR in accordance with data representing the drive anmount and its

direction.; The focas fiQm AledRidteor MRE! &fid | MY g fevwti re@ i on of
optical axis, thereby performng 10 focus control. ~A displacenent of the
optical systemshutd@ rspdiedy aharajd autorA MRIIZ exve @riavem @naldrilvadrs
pivoted interlocking with the optical systemis detected by a photocoupl er,
a pul se si gnal MBRICARNG DR erecpeerticialoul t THEEd arotmxspunte ng signal s 15
corresponding to the displacenent is nonitored, and the nunber of signals
is counted by Feversidle matersiwhigh qaRde wWakrted godthe riquotaed t he

di spl acenent value sent to the LPRS, the circuit LPRS sets the signals LM
and LNR at> " L" and, &ieveriss drasidianty o Sonaks SLLAFLR OV 4 0 QR

ggm ;8: | iepst ' ucitnip%r%: i:!:s::'osme.q:%ualc rc%%ufkeercaﬁﬁeé qcot Otl;[eh%nolteonrs ’d::'[P\?erCsarm)rRal
and MDR2 are motor control signals.
Shutter front and rear curtain drive start magnets Q;)
MGl and MG2 are energized by amplification transistors ”
10 TR1 and TR2 in response to signals.SMGl and SMG2, so
that shutter control is performed by-the computer PRS.
The switch detection and display circuit DDR, the
motor drivers MDR1 and MDR2, and shutter control are
not directly associated with the present invention, and
15 a detailed description thereof will be omitted.
* A control circuit LPRS is arranged in the lens.
The signal DCL input in synchronism with a clock signal
CLK is instruction data input from the cémera to a -’
. photographing iens LNS. Lens operations of the
20 instruction are predetermined. The control circuit
LPRS analyzes the instruction in accordance with a
predetermined sequence and performs AF control and AE
control and outputs data representing operating states
of the respective components (e.g., driving states of

25. focus control optiéal system and diaphragms) and

- various parameters (the smallest f-number, a focal



-

conprising the conputer PRS need not involve in lens driving until |ens
driving is conpleted. Wen a 25 request fromthe canera is detected, the
content of. the counter can be sent to the canmera. - 13 - Wen an
exposure control instruction is sent fremlhe canera to the lens, a known
stepping notor DMIR is driven to drive the diaphragmin accordance with a
st oppNag- down count sent fromthe camera. The stepping 5 nonitor is-
contr.oll'ed by an open | oop, and an encode for nonitoring its operation is
not required. An encoder circuit ENCZ js connected to the zoom | ens system

The circuit LPRS rck@Rdidy R4 ghgoficiantoft e Gitplagenert pf ¢aEgces

i the control i r AIRUTPRES - Vi SR A BFThe comput o PRS

P8 cont 10 the camera. "o EhEE SRR he e MR i FLERE Sy 420
receives |ight ffoggnﬁhomx?&} tﬁ}{%gg‘ f%&%qﬁﬁp@%ﬁ?@éioﬁ”ig%@&{

SSPC from t he phot ric sensor i's1np 0 an "anal og Input™1erm nal

o ana DALY, ey A Rnal 00 Shnon 200 A0 ot e 0

program thereby UsiTMR € PF DEASF SR THLME HRNIMR -in accordance
with data representing the drive amount and its
direction. The focus control optical syétem is moved
in the direction of optical axis, thereby performing

10 focus control. A displacement of the optical system is
controlled as follows. A pattern on a signal plate
pivoted iﬁterlogking with the optical system is
detec;ed by a photocoupler, a puise signal SENCF from
an encoder circuit NCF for outputting signals

15 corresponding to the displgcement is monitored, and the
number of signals is counted by a counter in the
6ircuit_L?RS. When the count feaches the displacement

U _.va;ue sent to the LPRS, the circuit LPRS sets the

~signals LMF and LMR at "L" level, thereby braking a
20 motor LMTR. -

Oncé the focus control instruction is sent from
the camera to the lens, the camera controller
comprising the computer PRS need not involve in lens
driving until lens,driving is completed. When a

25 __requgst.f:qm thQ camera is detected, the content . of the

.. counter can be sent to the camera. .



A driver SDR drives a focus detection |ine sensor unit SNS. Wen the signal
CSDR is set at "H' level, 25 the driver SDR is selected and controlled by
the conputer PRS using the signals SO and SI and the signal SCLK -14- 1
A signal [err]SEL supplied fromthe driver SDR to the sensor unit SNSis a
signal SEL fromthe conputer PRS.'Hm;%rbnal [err] SEL sel ects one of the
outputs fromthe longitudinal sensor array pair (SNSO1 and SNSC2) and g
the lateral sensor array pair (SNSI1 and SNSI2). Wen the signal [err] SEL
(SEL) goes to "H' level, the longitudinal sensor array pair is selected.

After chafge accu%ﬂi - | angl _ %ﬁ | u op t.he
sensor arirays SNS and%eér?{%%g%fron?raﬁl %’t‘?%%%/m@éﬁ é|t?ft%y‘%r’]n.%%rponism
Wi th clock sigipl aniird ¥ ab [Ridd HES kdfaPestdysing A¥ed: therRi goal
[err] SEL (SEL) is set at "L" level, the lateral sensor arrays are sel ected,

and image si gidiSred o QiR 1Hld Ya PR grh N d kot ddifdal wsemser arrays
SNSI'1 and SNSI2 in the order 15 naned. A nonitor signal VPO is output from

an obj ect bri gicpgsingrAGWIDlcAATS Ger t0CRicE HRarcdnierd ONOrkeldé fabp HRGSOr
arrays SNSO1 and SNSO2. A nonitor signal VPl is output froman nonitor
sensor | ofat echardgroxt hies |cairetnadl 8 Iyeresoropen aysog\Sindd cantl idde The
potentials of the nonitor signals VPO and VPI are increased fromthe
for monitoring its operation is not required. )
An encoder circuit ENCZ is cdnnected to the zoom
lens system; The crrcuit LPRS receives a signal SENCZ - \;)
from the encoder circuit ENCZ to detect a zoom
10 position. Lens parameters at zdom'positions are stored
in the control circuit LPRS. When a request.is sent
from the computer PRS on the camera side, a paraméter
corresponding to the present zoom position is sent to
the camera.
15 An exposure control photometric sensoxr SPC
receives light from an object through the photographing
lens. An output SSPC from the photometric sensor SPC
" is input to an analog input terminal of the computer o/
PRS. The input analog signal is converted into digital
" 20 data, and the digital data is processed in accordance
with a predetermined program, thereby using the
processed-data for AE control.
A driver SDR drives a focus detection line sensor
unit SNS. When the signol CSDR is set at "H" level,
25 - the driver SDR is—selected and controlled by the
computer PRS using the signals SO and SI and the signal

SCLK.



start of signal accumul ation, thereby controlling the signal ‘accunul ati on
of the sensor arrays. Signals [err]RES and [err] VRS are clock signals for
25 resetting the sensors. Signals [err]HRS and [err] SH are cl ock signals
for reading the imge signals. . Signals-eq]-TO and [err] Tl are clock
signal{s for term nating accurru] ation. -15- 1 An out put VIDEO from
the drivver SDRis an i mage signal obtained by calculating a difference

bet ween a dark current output and the image signal VOUT fromthe sensor
unit SNS and anplifying the different with a 5 gain determ ned by an

obj ect brightnkss |evel A shignadadiSEdumupnliad finomhdthe rdninen SRR e Hie
pi xel s shielded in each sensor array. The driver SDR causes a capacitor to
hold its output in Sfeékﬁ?t?né’é"tfo SHSsiigna Domak iRk H‘e’f%nﬁﬁ eFonms-exn PRS.

perfornms differenti a | fication between heId si gn and t he
i mage signal. The 581 a@ésﬁ;‘ c"&}ﬁé’&sed’”ceoq aﬁ‘b‘bp‘?‘gﬁuﬁr?‘%r*rﬁ%al of

t he conputer PRS. e ter PRS converts the an digita
signals, and these léﬁad'nzflegtsé’tre AL AN I@We%‘%tél%‘ﬁ and
predetern1ned ddr e e y epr nt
that the hori z%nt aﬁieeﬁlsg{-{fﬁr :;T’y%'\éé’r %(I%g spa{l ’\%@ ater vﬁ?e%
sensor array pair (ﬁ}l_Sls]l %LZ)(S%IVLE; %g@d y-}phai’g@éil rﬁ§é)ect i vel y.

The conputer PRS executes |nage Sl gha access upon 20" reception of
the signals /TI NTEQcf tulliMER! sensor array pair is selected. After

. charge accumulation, image signals are serially output -
~ from the sensor arrays SNSOl1l and then SNSO2 from.an
10 output VOUT in synchronism with clock signals #SH and
@#HRS, respectively. When the signal #SEL (SEL) is set
at "L" level, the lateral sensor arrays are selected,
. and image signals are sequentially output from the
lateral sensor arrays SNSI1 and SNSI2 in the order
15 named.
' A monitor signal VPO is output from an object.
brightness monitor sensor located near the longiiudinal
W _ _ sensor arrays SNSOl and SNSO2. A monitor signal VPI is
. output from an monitor sensor located near the lateral
20 - sensor arrays SNSI1 and.SNSIZ.- The potentials of the
monitor signals VPO and VPI are increased from- the
start of signal accumulation, thereby controlling the
signal accumulation -of the sensor arrays.
Signals $RES and 4VRS are clock signals for
25 resetting-the'sensers. Signals ¢HRS_ahd #SH are clock
'signals for reading the.image-signals. Signals #TO and

#TI are clock signals for terminating accumulation.



A signal BTIME determines a timng of a gain of the imge signal anplifier
in the driver SDR \Wen the signal BTIME is set at "H' level, the driver.
SDR determ nes the gain of the anplifier in accordance with 25 the voltage
. of the signal VPO or VPI. O ock signals CKl and CK2 are used to generate

the signals [err]RES, [err]VRS, [erTt]I¥RS; and [err] SH. ‘The conputer PRS
_sets the signal CSDR to "H' |evel and outputs a predeterm ned "accu i on
,start command” to the driver SDR, thereby starting the accunul ation

“operation of the sensor unit SNS. 5 The |ongitudinal and |ateral
e accumi at od 1 n o cugrity BN ER TE (FohR R B oS, TR
" same tinme, the, u R VP o I ' e .qng ral
bri ght ness 10%1_ tr?rit_tgr%t\séégse?p%yaréeallén%@eéais}g%.é)r%fefn&%gé% ou_"%eﬂ%z?p%tent ials
reach predet el A Gl BURS oS difthlthd TIMGD Shd TV b g1 ver

SDR are independently set at "L" level. The conputer PRS assigns a

predet er m ned gaeRrORRikO SN drfze éidﬁ!ﬁkfysiﬁaihgﬁiffgf&@rﬁi‘&{ DR out puts

the clock signals [err]SH and [err]HRS to e sensor unit SNS on the basis
of the cl®ck Yagmlde@edmilal IWNHH B dctONSy Dyh i Ss alevdmge gnal in
response to the clock signal. The conputer PRS causes the A/ D conversion 20
function to cadark fcudrentutquitput DS iaypwutmput value of pixels
shie;déd'in each sensor array. The'drivér SDR causes a
capacitor to hold its output in response to & signal Q‘)
DSH from the computer PRS and performs differential
10 amplification between the held signal and the image
signal. The output VIDEO is connected to the analog
input terminal of the computer PRS.. The cdmputer PRS
converts the analog signals into digital signals, and
these digital signals are sequentially stored at
15 predetermined addresses of-the RAM. - Signals /TINTEO
and’' /TINTEI represent that the horizontal sensor -array
pair (SNSOl nd SNSO2) and the lateral sensor array pair
(SNSI1 and SNSI2) are optimally changed, réspectiveiy. o/
" The computer PRS executes image signal read access upon
20 reception of the signals /TINTEO and /TINTEI.

A signal BTIME determines a timing of a gain of
the image signal amplifier in the driver SDR. - When the
signal BTIME is set at "H" level, the driver SDR
determines the gain of the amplifier in accordance with

25 the voltage of thé signal VPO or VPI.

Clock signals CK1 and CK2 are used to generate the

'signals @RES, @VRS, ¢HRS, and #SH.



anal og input termnal into a digital signal in synchronismwth the clock
signat CK2 output fromthe conputer PRS. The resultant digital signals are
sequentially stored at predeterm ned addresses of the 25 RAM O the
circuit conponents described above det ail gg¢ arrangenents of the sensor
unit SNS and the 17 - .1 “"Sensor driver SDR which are particularly
associated with the present i nvention will be described with reference to
Fig. \3. A pair of l|ongitudinal imge signal detection 5 sensor arrays
SNSPXO1L and SNSPXO2 and a pair of lateral imge signal detection sensor
arrays SNSPXI 1 Jand SNSPXTBeacempntemrg®RSi wettise thensdgnali CSHBRStoTHE"s deverl
arrays SNSPXOL and SNSPXQ2 and the sensor arrays SNSPXI 1 and SNSPXI 2

correspond to the senéopuapnaysa19re§ﬁ$e$man@ SNsceuamd atiens gvadt arrays
SNSI'1 and SNSI 2, respectively DRCKTOL, DRCKTO02, DRCKTI 1, and

DRCKTI 2 per f or m conFPBmagAd. F@a&hGpQF&WF6h§DRbft@ﬁgepgéﬁeéFt$§gééﬁ§b
arrays. Shift registers SNSSROL, SNSSRO2, S@SSRIl and SNSSRIZ sequentially
output 15 charge si 8RGPEY EE&HBIQPEGaFﬂ°Ph pﬁﬁﬁ SePEOTL NI SNS a1 r ays. A
pair of sensor rrays A and A ect bri nes
Pavel i n”the | ghgl ¢ udi nalt i FERBPSRAIERA 4nRarA LS ke RO Oy B TR 1
and AGCPXI 2 ”Dn'torpﬁgtSQhS%Ergr'%%B%%%%loﬁyg 'd%fé@% images, and the
charge is accumulated in the sensor photoelectric
_transdﬁcer.elements. At the same time, the outputs VPO
and VPI from the longitudinal and lateral brightness
10 monitof sensors are increased. When these output
potentials reach predetermined levels, the signals
/TINTEO and /TINTEI in the driver SDR are independently
set at. "L" level.
- The computer PRS assigns a predetermined waveform -
15 - to the: clock signal CK2. The driver SDR outputs the
- clo¢k signals #SH and #HRS to the sensor unit SNS on
. the basis- of the clock signal CK2. The sensor unit SNS
\,/ _ _ outputs an image signal in response to-the clock
signal. . The computer PRS causes the A/D conversion
20 function to convert the output VIDEO input to the
analog input terminal into a digital signal in
synchronism with tﬁe clock signal CK2 eutput from the
computer PRS.  The resultant digital signals are
sequentially:stored at predetermined addresses of the
25  RAM. '
0f the.citcuitucomponents described above,

detailed arrangements of the sensor unit SNS. and the



20 lateral direction. These sensor array pairs are |ocated near and

parallel to the imge signal detection sensor arrays in point synmetry..
Circuits AGCCKTOL,. AGCCKTO2, AGCCKTI1, and AGCCKTI 2 read charge signals

fromthe nonitor sensor arrays, res eftively. 25 The arrangenent and
operation of the sensor unit wll be described in nore detail with
reference to Fig. 4. - 18 - 1 The sensor array of this enmbde#ment

- is tonstituted by an accumul ation type photoel ectric transducer el ement
array consisting of a phototransistor array disclosed in Japanese Patent

Lai d- Opep NOGerfillsrl i er s Gniblen 460 pad L AIRALRY) ed d &iddasducer

elenment 1s different froma known CCD or MOS sensor.”™ A charge proportional

to incident IyidH dhe gacdsad@lBivdit Fo¥AFEL DAL | MA@ RA tiEor r esponding
to the accunul ated charge amount. 10 is output in units of elenents. The
oper ati on of ddferqmieoale®idc 3ransducer el enent is disclosed in the above
prior arts, and a detailed description thereof will be omtted. Referring
to Fig. 4, the gatepair pLhkomeltedihdb imagsi signal M&eainrect ed to the
bases of bipolar transistors TRl serving as photoel ectric transducer

el enent s5MOSHenOL GMNAYS INFEERT candENFREQ? \and 3 ggsir gbskitetakk

signal [err] RES . The sources of the _
' image signal detection sensor arrays SNSPXI1 and

- BNSPXI2 are arranged in the sensor unit SNS. . The

sensor arrays SNSPXOl and SNSPXO2 and the sensor ‘arrays- ;)
SNSPXI1l and SNSPXI2 correspond to the sensor arrays -

10 SNSOl and SNSO2 and the sensor arrays SNSI1 and SNSI2,
r;spectively. Circuits DRCKTO1l, DRCKTO2, DRCKTI1, and
DRCKTI2 perform control and read operations of the
respective sensor arrays. Shift registers SNSSRO1,
SNSSRO2, SNSSRI1l, and SNSSRI2 sequentially output

15 charge signals_accumuiated in the pixels of the sensor
arrays. -A.pair of sensor arrays AGCPX0l and AGCPX0O2
monitor an objectlbrightness level in the longitudinal
direction, and a pair of sensor'arrayé AGCPXI1 and N
AGCPXIz monitor.an object brightness level in the

20 lateral directibn.- These sensor array pairs are
located near .and paral;el to the image signal detection
sensor arrays in point symmetry. Circuits AGCCKTO1, .
AGCCKTO2, AGCCKTI1l, and AGCCKTI2 read charge signals
from the monitor sensor arrays, respectively.

25 ‘The arrangemeﬁﬁ_and operation of the sensor unit
will be described in more detail with reference to

Fig. 4.



MOS transi stors MOS5 are commonly connected and receive 20 a const ant
potential VBG The gates of MOS transistors MOS8 connected to the emtters
of the transistors TRL are commonly connected and receive a reset clock
signal [err]VRS'. The entters. of the tramgistors TRL are connected to
capa0|{gfs CT 25 through MOS transistors MOS11, respectively. The charges
of the capacitors CT are input to an output anplifier SNSAMP t hrough MOS
transistors MOS12. - - 19 - 1 The transistors MOS12 are
sequentially turned on by a shift register SNSSR The shift register SNSSR
i s arranged suéh that a ghgnaenﬁernﬁﬁﬁﬁYon"HhISeﬁgbOﬂémgé&uéﬁtFQDB¢1tuted
shifted in response to read cl ock signal err] SH . The gates of the
transistors NCSll aP¥ EBnﬁﬁﬁPV“éBﬁﬁ@BtéHPSthP €§}§§t£hcaE69ﬁﬁﬁ&FP6n end
clock [err]T*' presents O Q i.,t corresponds

£ the. Fongi tud nal SJeneBE arraysconaaxssémlef pt Bhopotgansiigfion, array
corresponds to the Lateral senso arra he.ipput. af the qutput
anplifier SNSANP isdéaﬁagénglPo Eﬁﬁp? Bageﬁtwgg ? §R§Psﬁ8ﬁ Ngg &25Z9read
cl ock signal rr] HERR: &Esh?ggg to the gate of the transistor MOS14. 15

The gates of p channeF ransi stors MOS6 connected to the bases of the

bi polar transistors TR ggeVpHEtBe18BeLe! eehhkAubb2Nedkmeh sl tFedehit

from a known CCD or MOS sensor. A'charge proportional
to incident light is accumulated in a base portion. A.
signal corresponding to the accumulatéd charﬁe amount
‘10  is output in units of elements. The operation of the
photoelectric transducer element is disclosed in the
above prior arts, and a detailed description thereof
will be omitted.
Referring to Fig. 4, the gates of p-channel MOS
15 transistors MOSS connected to the bases of bipolar
trahsistors TRl serving as photoelectric transducer
elements MOS5 are commonly connected and receive a
K/‘ sensor reset clock signal @RES'. The sources of the
MOS transistors MOS5 are commonly connected and receive
20 a constant-potential VBG.

-Thé.gates-of MOS transistors MOS8 connected to the
emitters of the transistors TRl are commonly connected
and:recéivefa reset clock signal #VRS'. The emitters
of the transistors TR1 are connected to capacitors CT

25 through MOS'transistors MOSll,jrespéctively. The
charges of the icapacitors CT are input to an output

amplifier SNSAMP  through MOS transistors MOS12.



commonl y connected and receive the sensor reset clock signal [err]RES in
the sane manner as in the transistors 20 MOS5. ° The sources of the MOS.
~transistors MOS6 are commonly connected and receive the constant voltage
" VBG ‘'The emitters of the transistors TR2 are commonly connected and a
common output signal therefromis input 25 to an output anplifier A

The i nput of the output anplifier AGCAMP is connected to GND t hrough’
transistor MOS9. - 20 -1 . A bl ock SNSPX represented by an
‘alternate long and short dashed line is an inage signal detection sensor

array constituted D%Lcer %ﬁégéﬁééy ﬁgspﬁpgiér i&ﬁ@ﬁt§£9i§ {Rlns8ryLNg as

photoelectrlc tran enents. IsTa control and read

circuit for tha senapif@rs ;&&%w@npor@ﬁéssﬁﬁheﬂ U5 8L+ L INOERMS
transi stors 5, the plurality of MOS transistors MOS11, the plurality of

MOS transi st orgrdiziedd. fich tfiga®l ar edghiyl otechpasl t OFS"HT, 16hB€1 086 put 10
anplifier SNSAMP, and the MOS transistor MOS14. A bl ock AGCPX represented
by an al t er natseduwsrt bty hshifred hia tésponseatdr rga@netsckosignal sensor
array constituted by the plurality of bipolar transistors TR2. A bl ock
AGCCKT is5a re#Htircuit for the sensor 15 array AGCPX and conprises the
plurality of MOS transistors MOS6, the output anplifier AGCAMP, and the
The gates of the transistors MOS1l are commonly
connected and receive an accumulation end clock ¢T*'
(where * represents Oor I; if * is I, then it Q;)
corresponds to the longitudinal sensor arrays; however
10 if * is O, then it corresponds to the lateral sensor
arrays). The input of the output amplifier SNSAMP is
connected to GND through a MOS transistor MOS1l4. A
read clock signal #HRS' is input to the gate of the
transistor MOS14.
15 . The gates of p-channel MOS transistors MOS6 -
conpected to the bases of the bipolar transistors TR2 i
serving as photoelectric transducer elements are |
commonly connected and receive the sensor reset clock o/
signal. 4RES' in the same manner as in the transistors %
20 MOS5. The sources of the MOS transistors MOS6 are %
commonly connected and receive the constant voltage
VBG.
The emitters of the transistors TR2 are commonly
connected and a coﬁmon output signal therefrom is input
25 to an output'amplifier AGCAMP.
‘The input of the output amplifier AGCAMP is

connected to GND through a MOS transistor MOS9.



MOS transi stor MOS9. An operation of the sensor array will be described
with-reference to a timng chart in Fig. 5A. 20 The signals SCLK, SO
CK1, CK2,.and BTIME are control signals input fromthe conputer PRS to the
driver SDR The signals [err].RES, [err|VRg ferr]TO [err]Tl, [err]SH and
[err] HRS are clock signals input fromthe driver SDR to the sensor unit

SNS. 25/ The clock signal serves as the signal [err]RES in Fig. 4;
[err]VRS, as [err]VRS ; [err]SH, as [err]SH ; and [err]HRS, as [err]HRS
- 21 -1 The clock signals [err] TO and [err] Tl are accumrul ati on end

clock signals for the | dhgrlack SNSRI dr¢épresantednbyranrabiysraate ateng and
i ndependent|y supplied to_the sensor arrays. Referring to Fig. 4, the
signal [err]TO ser &%k dashed rkine: 1#o@nth@ag%ngig%@lnéﬁt%@¢$@n SeNSGY
while the signal [err] TO serves asc£3 ]T*" for the lateral sensor array.

The signals [err] V& TS ityke rl?SfT\'-l)e prusality ofybirebarat tine t1,
and the signal [err]RES s set - ' evel at_t t he p-channe
MOS transistors 10 *ﬁ%’f’aﬁ‘é ’f%r%@fﬂ %‘?Fv%fh% PO {:‘é‘?ﬂ'?%ﬁ:r%d:’f%n BF¢ed to
Lpe, basgs o 3%'th2eﬁrans.%f;?é%e£% R eRg Lo et i Blab R e
e i Fhart cfod 1 Ui B Kb o RGPS R a8
of MOS transistors MOS5, the plurality of MOS
y transistors MOS11l, the plurality of MOS transistors

~ MOS12, and the plurality of capacitors CT, the 6ut§ut
10 amplifier SNSAMP, and the MOS transistor MOS1l4.

A block AGCPX represented by an alternate long and
short dashed line is a brightness monitor sensor array
constituted by the plurality of bipolar transistors
TR2. A block AGCCKT is a read circuit for the sensor

15.- array AGCPX and comprises the plurality of MOS
transistors MOS6, the output amplifier AGCAMP, and the
MOS transistor MOS9.
KJ/ _ An operation of the sensor array will be described
with reference to a timing chart in Fig. 5A.
20 -The signals SCLK, SO, CK1l, CK2, and BTIME are
| control signals ‘input from the computer PRS to the
drivér SDR. The signals #RES, #VRS, #TO, ¢TI, ¢SH, and
$HRS are clock signals input from the driver SDR to the
sensor unit SNS. . |
25 . The clock siénal-serves as the signal @4RES' in
Fig. 4;- §VRS, as ¢#VRS'; @SH, as ¢SH'; and .gHRS, as

$HRS' .



VBGis held in each base. Meanwhile, since the signal [err]TO ([err]Tl) is
kept at "H' level, the charges in the capacitors CT are cleared through the
MOS transi stors MOS8. 20 When the signal [err]RESis set at "H'

|l evel at tine t3, the charges held in the bases are gradually reconbi ned
and di sappear since the signal [erF]VﬁS'Ts held at "H' level. Since the
charge having the base potential as VBGis held at the base of each .k.)
transistor 25 TR1, the charges left in the bases of the transistors TRl
are equal to each other at time t4 regardl ess of the magnitudes of the

charges hld prior i Uikl Zionat%nd and 71 VUed LbeudhoRelsn | ghal VRS,

and [err] O ([err] evel at tinet e fransistors

MOS11 are turneth&f fsufﬂapmtﬂsls mngibﬁdfﬂﬁgéﬁdgfé'@é@&fdsgb{sbi:ght
punpi ng or excitation are accunul ated by the 5 bases of the transistors.

A time lntervaérféfgndﬂdmaﬁé-iﬁacPéﬁﬁéﬁtlﬁ Supp3eed 0pEF ehé 08eRE60d of the
sensor unit. Wien a predeterm ned accunul ation tine has el apsed, the

transi stors M¥ddayd £ tRefexk g dts iMDga 40 tkei silgnal r#sposdivgst @sa pul se
width of the pulse [err]TO ([err]Tl) fromtine t6 to tine t7. Signals
correspon@i ng #T* t hox hicheckoragtwdilza Edséysoheabanges whiléetheansi stors
TR1 are shifted to the capacitors CT by the transi stor operations.
Theref ore, thesigrak €0 tsrrves as ¢T*' for the lateral sensor array.
The signals ¢VRS and ¢TO ($TI) arxe set at "H"
level at time tl, and the signal #4RES is set at "L"
level at time t2. All the pfchannei MOS transistors
10 MOS5 are turned on, and the potential VBG is applied to
the bases of all the transistors TR1. When each of the
residual potentials of the bases of the transistors TR1
is lower than the potential VBG, changes are injected
into the bases. Otherwise, an excessive charge is
15 recombined. Finally, the charge having the potential
VBG ‘is held in each base.
_ Meanwhile, since the signal ¢TO (&TI) is kept at
"H" level, the charges in the capacitors CT are cleared o’
through the MOS transistors MOSS8.
20 When the signal #RES is set at "H" level at time
+3, the chargés held in the bases are gradually
recombined and disappear since the signal #VRS is held .
at "H" level. Since the charge having the base
potential as VBG is held ét the Base'of each transistor
25 TR1, the charges ieft'in the bases of the transistors

' TR1 are equal to each other at time t4 regardless of

the magnitudes of the charges held prior to time t2.



15 transistors TRL conti nuously accunul ate optically excited charges

W t hout a decrease in charge accunul ated in the bases. \Wen the signal
[err]HRS is set at "H' level during a tine interval fromtine t8 to tine
t9, the transistors 20 MOXS14 are kept on.dpging this time interval to
rennvg‘ﬁhe charges left in the stray capacitances of a read Iine RDLN to

t he ghauind GND. Scanning of the MOS transistors MOS12 is started by the
shift regi ster SNSSR operated in response to a pulse the signal [err]SH 25
during a tinme interval fromtine t10 to time t11l. Wen the transistors
MOS12 are turngd on, thélmmgndie sisinhly 4VRS capdcdTOr 64TH) age Lot Pt to a
termnal VOUT - 23 - 1 through the read |ine RDLN and the out put
anplifier SNSAMP. Bevedbhet ithigee et abkve oposistors MOS8 sandal@Sll are
photoel ectrically converted during the accunul ation 5 period fromtinme t4
to time t6 can be se&ynaf iaffy rBxam this menemhincthe pharger gengrated by
operation of the signals fromall the transistors TRL is conpleted, the
reset operation is PEFORARPIRAIF GEFEIHEOR 12¥9 FFFRmabRted bY HEh@by

SLariing the next Scoublel gh oelald o e RPELELI g ol therlgmoe, sl o
O.bj ect brightness @&itt:ﬂ((e ESY aarfeaglef]; rc%@:[‘é'gfo}z 1pé§)iod of the sensor
unit. |
, . When a predetermined accumulation time has
~ elaﬁsed, the transistors MOS1ll are turned on during a
10 period corresponding to a pulse width of the pulse ¢TO
(#TI). from time t6 to time t7; Signals corresponding
to. the charges accumulated by the bases of the
transistors TRl are shifted to the capacitors CT by the
transistor operations. Therefore, the bases of the
15 transistors TR1 continuously accumulate optically
excited charges without a decrease. in charge
accumulated in the bases.
(H/' . . When the signal ¢HRS is set at "H" level during a
time interval from time t8 to tiﬁe t9, the transistors
20 MOS1l4 are kept on during this time interval to remove
the charges left in the stray capacitances of é read
- line RDLN to the ground GND. Scanning of the MOS
transistors MOS12 is started by the shift register
SNSSR operated in response to a pulse the signal ¢SH
25 during a time intérval from time t10 to time tll. When
" the transistors MOS12 are turned on, the'signals held

by the capacitors CT are output to a terminal VOUT'



time t4 is perforned. 15 - -During the accunul ation after the end of
reset operation, the base potential of each transistor TR2 is gradually .

i ncreased. The emtter potential of each transistor TR2 is gradually
“increased accordingly. Since the emtiers of the transistors TR2 are 20
commonl y connected, the highest one o the emtter potentials of the
~transistors TR2 serves as the emitter potential. of all the transistor&sR2.
Thi s highest potential is output to a termnal corresponding to a signal
VP*' through the output anplifier AGCAVP. 25 Therefore, the signal VP*' is

a time vapi ablenhsheiRl théVvidga a1 bhehrsinbahghtReseutpue! amplhicRethe obj ect
- 24 - imge incident on the-object brightness nonitor sensor array. Unti

the reset operswsampis perforned, the transistors RT1 continue the charge
accunul ation. The 5 read operation fromtinme t7 is perforned again to
extract the photoelBxtrépezingrthe sbgwel epératiohe,| the sdégatlsperation
up to the present. This operation timng is shown in Fig. 5B. Referring to
Fig. 5B, the rEhQﬁOQkﬁ#%x onlly eonvepte@edupingdtheoarcimplation tinme t4,
as described above. During this tine interval, only the read operation is
per f or med 3 Thl%?%k%ﬁafFQW|Féﬂ%aﬁ?eﬂ°"ﬁb@ed5§tFﬁEtPanﬁﬁﬂﬁﬁﬁFéi ¥n" or "not
destruction rgggmfccess Thi s

In this manner, when the read operaﬁion.of the
signals from all-the'tranéistors TR1 is completed,.the. )
reset operation is performed again irom time tl to time \-J

10 t4, thereby starting the next accumulation.operation.

. The operation of the image signél detection sensor
array has been described. The reset operation of the
object brightness monitor sensor array from time tl to
time t4 is performed.

15 During the accumulation after the end of reset
operation, the base potential of each transistor TR2 is
gradually increased. The emitter potential of each
transistor TR2 is gradually increased accordingly. '\J

Since the'emitters of the transistors TR2 are

20 commonly conﬁected, the highest one of the emitter
potentials of the transistors TR2 serves as  the emittef
potential of all the transistors TR2. This highest
potential is output to a terminal corresponding to a
signal VP*' through the output amplifier AGCAMP.

25 Therefore, the siéﬁal VP*' is a time variable signal

having a highest brightness level within the object



node of operation is one of the main features of this 15 enbodinent. A
further description will be nade with reference to Fig. 3 again. The sensor
arrays described with reference to Fig. 4 conprise two |ongitudinal sensor
arrays and two 20 |lateral senser arrays. 2fhe outputs,fromthe

| ongi t'udi nal sensor arrays (SNSPXOL and SNSPX02) are coupl ed as Vout O which
S thénJinput to an analog switch ANSWL. Simlarly, the outputs fromthe

| at eral sensor arrays (SNSPXI1 and SNSPXI 2) are coupled as 25 Voutl which
is then input to an analog switch ANSW'. In practice, the output anplifier
ANSAMP is onitied fimagehéneddenti ooutheDRGHECE biighéneersmpnatozysensor25
- 1 SNSPXQ2. The read line RDLN of the read citcuit DRCKTQ2 is connected
as Vout2 to the red®¥8¥ne of the read circuit DRCKTOL of the sensor array
SNSPXOL1. The output from.the output anmplifier of the circuit DRCKTOL 5
serves as VoutO - The arPBhytnERe BeSEReOPgFetiPnsdfsBEriPFRFdrsthfe sane

that of th tjcal . Qutputs from th | Ltch paj

(ANSWL and ANSW' ) SFRRSFFEGREoRbbt SPRCARUSUEDG: COBEESWAPERRHLRPPnea TS
i i t A | si 10 tor _the swit L

[orr]SeL. © WneR tnetergrapSPRbIPact PR spd p ks’ BB EFEHEH Bankp. Roanons

s Lurned on. When Lpersignghel ghoLSERebEr 8! cBhvekteh®thnallie ok tHe

last reset operation up to the present. This operation
, timing is shown in Fig. 5B.
— Referring to Fig. 5B, the reset operation is not
10 performed from time tl1l to time t4, as described above.
During tﬂis time interval, only the read operation is
-performed. - This operation is called “"not destruction
accumulation” or "not destruction read access". This
mode of-operatibn is one of the‘main features of this
. 15 embodiment. .
* A further description will be made with reference
to Fig. 3 again.
(V/ .+ The sensor arrays described with. reference to
Fig. 4 comprise two longitudinal sensor arrays and two
20 lateral 'sensor arrays. The outputs from the
longitudinal sensor arrays (SNSPXOl and SNSPX02) are
coupled .as VoutO which is then input to an analog
switch ANSW1l.. Similarly, -the outputs from the lateral
sensor arrays: (SNSPXI1 and SNSPXI2) are coupled as
25 - -Voutl which is thén input  to an analog switch ANSW1'.
In practice, the output amplifief.ANSAMP is omitted

from the read circuit DRCKTO2 of the sensor array



is turned on. Therefore, when the signal [err]SEL is set at "H' level, a
hori zontal sensor array imge signal 15 VoutO i's output as Vout. Wen {he
signal [err]SEL is set at "L" level, the lateral sensor array inage signal
t Voutl is output as Vout. The outputs §¥PC& and VPQ2) fromthe verti cal

obj ect brightness nonitor sensor array~pair (AGCPXOL 20 and AGCPX02) ar.e
input to an anplifier AGCOAMP through a resistor to constitute an
illustrated circuit arrangenent. The output VPO fromthe circuit
arrangenent is a sumof the outputs VPOl and VPQ2. The output VPI from an

anpl i fier 1ACCI d¥Bpk622 S¥Re2Peagf 1ihE mmUbi €MBl keaadcYRLalitof the
| ateral nonitor sensor array pair. - ’ Signals [err] RES,

[err] VRS, and ﬁxcxib@&héroahhbeteanaervdutwertSDBhéreeaapuhnEOthehe
respective read circuits. The signal [err]SH is input to the comon i nput
-of an anal og sweadhcpacunitANBERTAAdoANEWE' Eenspd amrayt SNSPROL.f r @tvet he
anal og switch ANSW2 is input as the input [err]SH of the | ongitudinal
shift regi st erogtsROrandthe chéputpanpldfipgHo fotheheilrgndta DPREKITOIL
‘register SNSSRI2. In addition, since the control signal of the switch pair
is [err] SPL, t#Rer¥fal 8§ Yarten ANSWaF§aPH|eﬁ'Gat0@fi heg latezrpdnsensen he
signal [err]SEL of "H' |evel The signal [err]SHis input to only the

| ongi t udi nal sﬂFF?Yréﬁl§P§rsamﬁeﬁstﬁ@a§|&ﬁthFeVPFSEEaﬂss§€?°§tarEaﬂ evel ,

only the Outputs from the analog switch pair (ANSW1 and

ANSW1') are wired to obtain an output Vout which is o
defined as an image signal output. A control signal hd
- 10 for'the_switch.pair is @#SEL. When the signal ¢SEL is
set. at "H" level,; the switch ANSW;'is turned on. When
the signal #4SEL is set at "L" level, the switch ANSW1®
is turned on. Therefore, when the signal ¢SEL is set
at "H" level, a horizontal sensor.array.image signal
15 VoutO is output as Vout. When the signal ¢SEL is set
at "L" level, the lateral sensor array image signal
Voutl is output as Vout.
The outputs (VPO1 and VPO2) from the vertical "
object brightness monitor sensor array pair .(AGCPXOl
20 and AGCPX02) are input to an amplifier AGCOAMP through
a resistor to constitute an illustrated circuit
arrangement. The output VPO from the circuit
arrangement is a sum of the outputs VPOl and VPO2.
‘The output VPI from an amplifier AGCIAMP is a sum
25 of the outputs (Véil.and VPI2) of the lateral monitor

sensor array pair. -



anal og switch ANSW2' is turned on, so that the signal [err]SHis input to
the lateral shift register. A signal 15 fromthe |ast stage of the shift
regi ster SNSSRX2 is input as the input [err] SH of the |ongitudinal shift
regi ster SNSSROL. Wen scannlng of the shifé regi.ster SNSSRQ2 is conpl eted,
scanning of the shift register= “SNSSROL i s performed. “The lateral shift
regi st Is 20 operated in the sanme manner descri bed above. The signal
[err]TO serves as the input [err]T*' of the longitudinal read circuits
(DRCKTOL and DRCKTQ2). The s err] Tl serves as the input [err]T*" of
the lateral redd CIrCU|t§1€Eﬁ£ﬁT¢§E ndd Tepy AHBS from the SERSEF driver
SDR wi l | be descrlbgd bel ow. A cl o¢gk generatijon circuit SNSLOG,
outputs the signals féY?fFﬁgﬁaﬂHe[é?PTVREodEPFnﬁng§EFPVﬁgrﬁPdtﬁér°u1t§7 1

d the signal HRS and LSt d d f
Sensor on the basis of 1RBeCPoERaL: ghEl 8 ckPHR SRR pBFPRoAPRE OF an

O o ncC Uk b8"8BORERhaL! SHRLRRAGHE BGWAT, Enp, STOAELyHS

| ongi tudi nal and-| at’érarsensor rays respe Cri bed

bel ow wi th ref%rencgr®@| 8- afla 5§f§&5£89 hﬁsﬁ Nés 1n#ﬁ@ QE'Qﬂ%ggﬁgquBbhgr

sensor signal VPO of ron1t e“sensor. unit nput
termnal correspond,Rgthe §0H8Et%§%p§lggﬁkf¥P§e§EQté§ 8RBBRGREANHOakNehe

positive inputs of conparators A
- input ¢#SH' of.the lateral shift register SNSSRI2. 1In
; ~addition, éince the control signal of the switch pair
~ is ¢SEL, the analog switch ANSW2 is turned on in
10 response to the signal ¢SEL of "H" level. The signal
‘@#SH is input to only the longitudinal shift register.
When the signal ¢SEL is set at "L" level, only the
“analog switch ANSW2' is turned on, so that the signal
#SH is-input to the lateral shift register. A signal
15 from the last stage of the shift register SNSSRO2 is
input #s.the_input ¢SH' of the longitudinal shift
register SNSSROl. When scanning of the shift register
KJ; . . . SNSSRO2 is éompleted, scanning of the shift register
| SNSSRO1 ‘is performed. The 1ate£al shift register is
20 operated in the same manner described above.
;:Thegsignal-¢TO serves as the input ¢T*' of the
.longitudinal ‘read circuits (DRCKTOl and DRCKTO2). The
signal ¢TI serves as the input ¢T*' of the lateral read
circuits . (DRCKTI1l and DRCKTI2).
25 .“;:{The_sensoridiiver:SDR'will be describéd below.
A clock generation logic circuit SNSLOG outputs

the signals @#RES and #VRS during resetting of the



ACMP2, CWP3, and ACMP4. Potentials obtained by dividing a voltage Vref by
resistors are input to the negative inputs of the conparators. The .
~resistances of 15 resistors R11l, R12, R13, and R14 are set to satisfy th
~followng relation: R11 : R12 : RI3 : _Rl4 =4 : 2 : 1 : 1 Therefore, the
voltage Vref is input to the'negati'VéZ nput of the conparator ACWMP1;
Vref/2, conparator 20 ACMP2; Vref/4, ACWP3; and Vref/8, ACVWP4. All dubbuts
fromthe conparators are set at "L" |evel during sensor resetting. Wen the-
potential of the nonitor signal VP* is increased as a function of tinme;, the

out puts from tdig, LOMAMALHS ﬁfélls'wsg’a% é@ﬁj\q&riﬁ&dr@%g%c%es

sequentially go high in an or nanmed. . - 28 - s?gna

ENAGC i s set ajf "dhe |sattdor On dlhe 0O SR tRE PBOER & s eRfl AW 3'),
(ANSW 4 and ANSW4'), (ANSWD5 and ANSWD5' ), (ANSW 6 and ANSW 6'), fhe

anal og sw t chaex ANSWwt - HNGWihe ANSMIOteMPRANSW 6 5  are turned on.
Qutputs fromthe respective conparators are input to AND gates ANDLG,
AND17, AND18, AND1Rcamiileiidth ddretrsolnadrENEE AGCA swd exGCDN signal for
determ ni ng whet her sensor accunul ation control is performed by the nonitor
signal . WRen tdmnisighatheENmgitndinaktand latetralesensocuamtayspn control
by the nonitor signal is perforned.

respectively, and will be described below with

reference to Fig. 6.

Referring to Fig. 6, the brightness monitor sensor

signal VPO or VPI from the sénsor'unit SNS is input to

10 a terminal corresponding to a monitor signal VP* and is
connected to the positive inputs of comparators ACMP1,
ACMPZ2, CMP3, and ACMP4. Potentials obtained by
dividing a voltage Vref by resistors are input to the
negative inputs of the comparators. The resistances of

15 resistors R11, R12, R13, and R14 are set to satisfy the
following relation:

R1l1 : R12 : R13 : R14 =4 : 2 : 1 : 1
Therefore, the voltage Vref is input to the negative o/
input of the comparator ACMP1; Vref/2, comparator

20 ACMP2; Vref/4, ACMP3; and Vref/8, ACMP4.

All outputs from the comparators are sét at "L"
level during sensor resetting. When the potential of
the monitor éignal-VP* is increased as a function of
time, the outputs from the comparators ACMP4, ACMP3,

25 ACMP2, and ACMP1 éequentially go high in an order

named.



The signal ENAGC will be described in detail later. O all the outputs from
t he conparators, outputs 15 fromthe conparators ACMP2, ACMP3, and ACVP4
are respectively input to the Dinputs of D flip-flops FFl1, FF2, and FF3.
The clock inputs of the flip-flops FF1l, -Fkg, -and FF3 receive the si gnal

BTI ME." Therefore, the flip-flops FFl, FF2, and FF3 hold the output states
of 20\Lhe conmparators ACMP2, AGMP3, and ACVMP4 when the signal BTIME is set
at "H' level. The signal BTIME.is a signal for giving a tinmng to determ ne
the gain of image signal anplification and is output fromthe conputer PRS.
25 The dain deterﬁheataoaigndlasﬂaﬁﬂlésieatcathHP Leveli,s ofmaddi ment
W Il be described with reference to Fig. 7. - 29 - Referring to
Fig. 7, the time fabalegeswitich paixnsc ﬁNSHﬁBoﬁnﬂsAHSUﬂBéd.aKéN@WﬂHeand
absci ssa. TBTI ME alon§£the abscissa represents tinme_when the si

is set at "H' |evetNSBAY' *Nﬂkﬁﬂﬁwﬁﬁoﬁﬁdtﬁ§s§I5'&bséP§§gIﬁeBP§s gﬁyIé'yk
The magni tude of tFBe| FRBLOE; SAAECRER Bﬂéﬂﬁé aSEHan aNGpEPyngag Snsils
sccurufat | on . LpVGUEE. VRED ERGEUTHL B B LAV R0
Increased. Even if,LNenoyt to AND gates AND16, AND17, AND18, AND19, and
AND20. The signal ENAGC is a selection signal for
determining whether sensor accumulatioﬁ control. is
pérformed by the monitor signal. When the signal ENAGC
10 is set at "H" level, accumulation control by the
monitor signal is performed.
The signal ENAGC will be described in detail
later.
Of all the outputs from the comparators, outputs
15 from the comparators ACMP2, ACMP3, and ACMP4 are
respectively input to the D inputs of D flip-flops FF1,
FF2, and FF3. The clock inputs of the flip-flops FF1,
Y FF2, and FF3 receive the signal BTIME. Therefore, the
flip—flops FF1l, FF2, and FF3 hold the output states of
20 the comparators ACMP2, ACMP3, and ACMP4 when the signal
BTIME is set at "H" level.:
- The signal BTIME is a signal for giving a timing
to determine the gain of image signal amplification and
is output from the computer PRS. .
25. The gain*detefmination and accumulation control in
this embodiment will be described with reference to

Fig. 7.



obj ect brightness level 'is extrenely |low, the accunulation tinme cannot be
infinitely prolonged, and the accunul ation tine is appropriately
interrupted according to a general control technique. This tine is 15
“called the maxi mum accunul ati on tine. dhe potential of the nonitor signal
VP* is plotted along the ordinate. VTH1, VTH2, VTH3, and VTH4 al ong the.
ordi nate represent potentials input to the negative inputs of the

‘conpar ators ACMP1, ACWMP2, ACMP3, and 20 ACMP4, respectively. As described
above, the magnitude of the signal VP* is increased as a function of tine.
The rate &f increasBeferniggi tadBigi 7hetheghdimeViEroms theciseéasdd ofhen the
obj ect brightness level is increased, as 25 indicated by a curve B1l.

Q herwi se, thea¢9P@uthFﬁ§réésElp§t3ﬁvéﬂobﬂ theypbscpgsa. TBIIME There are
si x conbi nati ons of the gains and accunul ation control for the nonitor

si gnal VP* as ?BPPSMEhe(EPS?HﬁsﬁoFéﬁFﬁﬁﬁnVP*tﬂyehWBﬁértpﬁaﬁlqﬂﬁﬂ prior 5

»

to time TBTI uLve Bl Accunul tio n at ti tBl _for VP* =
VTHL, and a gE?&% éf Fnefua FY? VTH? gﬁ%ﬁ?ys*a opgHthes est abl i shed
g time TR VEabgut saB%LpréQents a és&awmata Un1a22857 ¢2he'.! Ml T O"

a brightness level of an object is low, the magnitude
of the image signal can be increased in a prolonged
accumulation time. Howe%er, when the accumulation time;
is prolonged in an accumulation type sensor, sensor

10 noise called a dark current is increased. Even if the’
object brightnéss level is extremely low, the
accumulation time cannot be infinitely prolonged, and
the accumulation time is appropriately interrupted
according to a general control technigue. This time is

15 called the maximum accumulgtion time;

The potential of the monitor signal Vp* is plotted
along the ordinate. VTH1, VTHZ, VTH3, and VTH4 along
the ordinate represent potentials input to the negative
inputs of the éomparators ACMPl, ACMP2Z2, ACMP3, and

20 ACMP4, respectively.

As described above, the magnitude of the signal
VP* is increased as a function of time. The rate of
increase in magnitude of the signal VP* is increased
when the object brightness level is increased, as

25 _indicated by a curVé Bl. Otherwise, the rate of

increase is given by a curve B6.



and a gainis 1l (3) Inequality VIH3 S VP* < VITH2 is established at tine
TBTI-ME (curve B3). Accunulation is ended at tine tB3 for VP* = VTH2, 15
and a gainis 2. (4) Inequality VIH4 [err] VP* < VIH3 is established at
time TBTIME (curve B4). Accunul ation is.emie.d at time tB4 for VP* = VTHS,
and a gainis 4. 20 (5) Inequality O [err] VP* < VTH4 is establlshed
at tivee TBTIME, and VP* exceeds VTH4 pri or to TMAXINT (curve BS5).

Accunul ation is ended at time;tB5 for VP* = VTH4, and a gain is-8. 25

(6) lnequality O [err] VP* < VTH4 is establlshed at time TBTIME, and VP*
does not excekd VTH4 atThers amgiNT O{thuiamns of -t gaimsuandation is
ended at tinme TMAXINT (tB6), and a gain is 8 Wen a ratio of conparison
potentials VTHL, Vﬂ@%?m“$ﬁ¥ﬁonuﬁpnﬁm¢ﬂfﬁﬁrt#hﬁrﬁﬁ&#ﬁ¢¥uS¥EnalsVEEta$o be 8
45 2 : 1 an vfé'alns of the imge signals obtained when the
potential VP* rea conpari son potentlals are set to be 1, 2, 4 and

8, the magnitudes of th n‘gélfleqi s b ua
each other regardl ess ofnt erﬁr%%%os‘}%p r}? "Bt \?Tﬁg prlor
5 to time TBTIME (curve Bl).
- Accumulation is ended at time tB1 for VP* = VTHI,
- and a gain is 1.

(2) -Inequality VTH2 < VP* < VTH1l is established

~ at time TBTIME (curve B2).
10 Accumulation is ended at time tB2 for VP* = VTH],
and a gain;is 1.
(3) Inequality VTH3 s VP* < VTH2 is established
at time TBTIME (curve B3).
Accumnlatien is ended at time tB3 for VP¥* = VTH2;
15 and a.gain-is 2. ... .g_;
(4) Ineéuality VTH4 < VP* < VTH3 is established
at time TBTIME (curve B4).
W, . Accumulation is ended at time tB4 for VP* = VTH3,

and a gain is 4. _

20 (5). Inequality 0 £ VP* < VTH4 is established at
time TBTIME, and VP* exceeds VTH4 prior to TMAXINT
(curve B5). |

- Accumulation is ended at time tB5 for VP* = VTH4,
and a gain is 8.

25 (6) Ineqdaliﬁy 0 £ VP* < VTH4 is established at

time TBTIME, and VP* does not exceed VTH4 at time

TMAXINT (curve B6).



10 at any one of the conparison potentials. The signal BTIME is a signal
for giving time for determining this gain. Wien the signal TBTIME is v
generated earlier, a higher gain can be obtained even if the object
brightness is kept unchanged. 15 - 31WWen a high gain can be obtai ned,

t he accunul ation tinme can be shorteneé to i mprove the-response .
characteristics of focus detection. However, the noise conponent incluﬁad
in the inmage signal is also anplified with a high gain, thus decreasing an
S/IN 20 ratio. The tinme TBTIME is appropriately determ ned in consideration
of the response ti nAcansuihéibhNisabndedAade $dmepTMAXINT. A tR6Jymanat izon
control circuit AGC* in Fig. 6 wll be nade again. 25 Qand [err]

out puts from t@aifn| ig-Blops FF1, FF2, and FF3-are output directly or

t hrough AND gates AND12, AND13, and AND14 to obtain signals GSEL1*, GSEL2*,
-32- 1 GSEL3*, anUh@BEE4f?t1‘Phé’§ec§¥“§ﬁ§ll§°Pe|§’P§§é‘ﬁtlat%-l$atV'11% d&H% are
set to be 1, 2, 4, and _8. That is,_ when the oyt ut, fromthe flip-flop is
confirned at tW@HPeaﬁf‘ﬁgV@ngfBF the PPERAtiAH atts; iSed EOTOEBarid 4 f the

0 oLVt 10 L5, RePRORaEE] 13, 3 a1 HSlie ifalipd o 07
Simlarly, if LREnQRU BUlehtdTnt B+ HeBchle®P ehe2 dotpifi sy “H level, the
potentials are set to be 1, 2, 4, and 8, the magnitudes
of the'amplified image signals can always be equal to .
each other regardless of the end timing of accumulation ~
10 at any one of the comparison potentials. The signal
BTIME is a signal for giving time for determining this
gain. When the signal TBTIME is generated earlier, a
higher gain can be obtained even if the object
brightness is kept unchanged.
15 . . When a high gain can be obtained,.the accumulation
time can be shortened to improve the -response
characteristics of focus detection. However, the noise
~ component included in the image signal is also QJ
amplified with a high gain, thus decreasing an S/N
20 ratio.
The time TBTIME is appropriately.determinéd in
consideration of the response time and the S/N ratio..
A description of a accumulation control circuit
AGC* in Fig. 6 will be made again.
25 Q0 and Q outpuié from the flip-flops FFl, FF2, and
FF3 are output directly or through AND gates AND12,

AND13, and ANDl4 to obtain signals GSELl1*, GSEL2*,



signal VP* has a potential higher than the potential 10 VTH3. [If the Q
output fromthe flip-flop FF3 is set at "H' level, the signal VP* has a
potential higher than the VTH4. The signal gSELl" is the Q output fromthe
flip-flop FF1. The signal GSEL2*is an ARD3 ignal of the [err].output from
the fli-flop FF1 and the Q output 15 fromthe flip-flop FF2. The signal
GSEL3* is an AND signal of the [err] outputs fromthe flip-flops FFl1 and
FF2 and the Q output fromthe FF3. The signal GSEL4* is an AND signal of

the [err] outpujs f e falnlgP s FF 2 BF h Niy.Qr
si gnal VP~ hasq% Zob%g%?eﬁtla Gkh%%r thgﬁegﬁe V%&%lat§FP¥§§%§$ %Egﬁb§P%

the signal GSEL1* i ga3g@ls @ke det!- \Sebe andothq ,gaha igs 1rhatMilsar bihen t&%e
signal VP* is higher than VTH3 and | ower 't han VTH2, only the S|gnal GSEL2*

is set at "H' |evel puapeht! Fe-ognithel $1dp-thep h@ec@mgm&heuPﬁtl&h@lgbaalh@an
25 VTH4 and | ower than VTH3, only the signal GSEL3* is set at "H' |evel,

and the gain is 4. ‘ddge bife thiegrdlgnd®* BTIME 3% +tihe TBIIMENahdedidedtheVDH4
at time BTIME, only the GSEL4* is set at "H' level, and the gain is 8. The
accunul ati on enil opendpudn fxom the dddip-ifileg FEllows Set at "HThdeviegnalthe
GSEL1*, GSEL2*, GSEL3*, and GSEL4* are output outside the circuit AGC* and

at the sane tine armomnﬁam sdoniad XRP dases MabestiaNDhighaxDtdanai@eAND19.

These AND gates commonly receives an-out put L. .
potential VTH2 at time TBTIME. Similarly, if the Q

, output from the flip-flop FF2 is set at "H" level, the-
~ signal VP* has a potential higher than the potenfial
10 VTH3. .If the Q output from the flip-flop FF3 is set at
"H" -level, the signal VP* has a potential higher than
the VTH4. The éignal GSEL1" is the Q output from the
flip—fiop FFl. The signal GSEL2* is an AND signal of
the Q output from the flip-flop FF1 and the Q output
15 from the flip-flop FF2. The .signal GSEL3* is an AND
sighal of the § outputs from the flip-flops FFl and FF2
and the Q output from.the FF3. The signal GSEL4* is an.
&,/ AND signal of the O outputs from the flip-flops FF1,
FF2,~and FF3, When the monitor signal VP* has a
20 potential higher than the VTH2 at time TBTIME, only the
- signal GSELl* is set at "H" level, and the gain is 1.
‘Similarly, the signal VP* is higher than ViHB and lower
than VTH2, only the signal GSEL2* is set at "H" level,
and the gain is 2. When the signal VP* is higher than
25 VTH4 andﬂlower.thén VTH3, only the signallGSEL3*_is set

at "H" level, and the gain is 4. When the signal VP*



froman AND gate AND15. The gates of t-he AND gates 10 AND16, AND17, AND18,
and AND19 receive outputs fromthe conparators ACMP1, ACWVP2, ACMP3, and
ACVP4 t hrough the analog switch pairs (ANSW 3 and ANSW 3'), (ANSW 4 and
ANSW 4" ), (ANSWS and ANSWS'), and {£ANSW6 and ANSWE'). Wen the signal
ENAGC is set at "H' level, 15 the output fromthe conparator ACVPL.i s

I nput to the AND gates AND16 and AND20. Simlarly, the:output fromie
conparator ACMP2 is input to the. AND gate AND17, the output fromthe
conparator ACMP3 is input to the AND gate AND18, and the output fromthe
conpar at ar 2ot eitcyrd VYTH4 het AADrgaBEIMBIP1SN1Fheh&NEEEBA® AHD 15
recei ves the signal ENAGC and the signal BTIME through inverters INV/7 and

| V8. Direct. csaiplatnd’®f Ydweel nvand etlse | §Finnitls| 88 ai ns at del ayi ng the
signal BTIME. The signal BTIME is 25 input to the AND gates AND16 to AND20
after the outputs Themeerumilapion oped Fpperatiey widlchafdesedibed i nput to
the AND gates AND16 to AND20. Wen the signal BTI M -34- 1 goes from
"L" level toPeloWevel while the signal ENAGC is set at "H' level, an

out put fromthe ANqugate AND1S5 is changed from, *L" Lo "H W th a sl i ght
del ay. Phis signal?dsSt S{GERRE" ANEPRHEEs GRERE™ 1t 2 DRIIBELE™ are” The

2D 381 A2 BLEE SRR 2R LR L AR el AR e Bl
are input to the AND gates AND16, AND17, AND18, and
AND19. These AND gates commonly receives an output i;)
from an AND gate AND15. The gates of the AND gates
10 AND16, AND17, AND18, and AND19 receive outputs from the
comparators ACMPl, ACMP2, ACMP3, and ACMP4 through the
analog switch pairs (ANSWI3 and ANSWI3'), (ANSWI4 and
ANSWI4'), (ANSWI5 and ANSWI5'), and (ANSWI6 and
ANSWI6'). When the signal ENAGC is set at "H" level,
15 the output from the comparator. ACMP1 is input to the N
AND gates AND16 and AND20. Similarly, the: output from
the comparator ACMP2 is input to the. AND gate AND17,
the output from the comparator-ACMP3 is input to the o/
AND gate AND18, and the output from the comparator
20 ACMP4 is input to the AND gate ANDI1Y.
The AND gate AND 15 receives thé signal ENAGC and
the signal BTIME through inverters INV7 and IVS8,
Direct coupling of the inverters IV7 and INV8 aims
at delaying the signal BTIME. The signal BTIME is
25 input to the AND,gatés AND16 to AND20 after the outputs
from the flip-flops FFl to FF3 are confirmed and input

to the AND gates AND16 to AND20. When the signal BTIME



i nput to an OR gate OR5. An output fromthe OR gate OR5 is output as a
si gnal " AGCEND* outside the circuit 10 AGC*. An operation in a brightness

state (curve Bl) shown in Fig. 7 will be described below. Until tinme tBI
the outputs fromthe conparat or’s::ACVP4, ACR®3” and CVP2. are sequentially
changed\f;on1"L" to "H', but the 15 signal BTIME is kept at "L" level. In

this:state, the AND gate AND15 is kept at "L" level. Therefore, the AND
gates AND16 to AND20 are kept "L". \When the. nonitor signal VP* reaches

the potential WTHL gLoliBBohBlsnt fig 0yt Ut iiORLLOS GRTRAT 2ha' ACHE] sRREC

from"L" 20 to "H': the tnree”i nputs o gate A recel ves

an inverted signal 9of %QE gtomah BILVE, hnCoutplit keyf! thbIRRD- ghRe’ RRPEBSE
to the | ogical change from"L" to "H' of the conparator ACMP1, an out put

fromthe AND gate AND2Ehangeaf Epsh” kinto” Mir wibB AUEREhESAeAGHENDIHiEOM
the OR gate OR5 goes from™L" to "H'. At this noment, charge accunul ation

of the sensor is optighd®disAsnput! téetHesaNDbgdtkat BND1IEhEoSAEDAD. - 35
-1 AGCEND* is input to the clock generator SNSLOG (Fig. 3) through
inverters INV3sand | V4. The ANDciayenmRNRROr alSbiSk€Cegeasr at eighhd sbgadhed
[err] TO (or [err]Tl) shown in Fig. 5A in response to the signal AGCEND*. A
signal 5 correspobdi hgveotihg theusignaddBEPAMEQbYi ant hsverheyr IN¥6char ged
by the capacitors CI. Fromthis nonent, the

Outputs from the AND gates AND16 to AND20 are
| input'touan.OR gate OR5. An output from the OR gate
~ ORS is ouﬁput as a signai AGCEND* outside the circuit

10 AGC¥*,

,An_bperation in a brightness.state (curve B1l)
shown in Fig. 7 will be described below. Until time
tBl, the outputs from the comparators ACMP4, ACMP3, and
CMP2 are sequentially changed from "L" to "H", but the

15 signal BTIME is kept at "L" level. 1In this state, the
AND’ gate AND15 is kept at "L" level. Therefore, the
" AND gates AND16 to AND20 are kept "L". When the ..
KJ,  . monitor signal Vp* reaches the potential VTH1 at time
tBl, the output from the comparator ACMPl goes from "L"
20  to "H". One of the three inputs of the AND gate AND20
receives'an-inverted signal of the signal BTIME, i.e.,
"H" level signal. In response to the logical change
from fL" to ."H" of the comparator ACMP1l, an output from
.the AND .gate AND20 goes from "L" to "H". .The output
25  AGCEND* fromwthe_bk gate OR5 .goes from "L" to "H". At

-this moment,..¢charge accumulation of the sensor is

. optimized. As will be described later, the signal



I mage signals of the sensor can be read. A signal inverted through the
inverter INV3 or INV4 is input to the clock generator SNSLOG and is 10 .
out put as the external signal /TINTEO or /TINTEl outside the sensor driver
SDR. The signals /TINTEO and / TI NTEl3gre stored in the conputer. PRS.
Therefore, when signal AGCENDO (or AGCENDI) is inverted from"L" levely its
_inverted signal /TINTEO (or /TINTEl) goes 15 "L", thereby |nforn1nghuﬁe
conputer PRS. of the accunulation end timng. An operation for the curve B2
in Fig. 7 will be described bel ow The sequence until tinme TBTIME is the
sane as iln t hAGCENDE B3 ifpat te, theat plockfgeneratopOSNSHOGp&Fagors) are
sequentially inverted from"L" IeveI to "H' level, but the nonitor signal
VP* does not ?bé@hgbhén$%¥§ﬂ¥$aINW¢FEnda§H4theTBQCGhBFEtQGnerétﬁﬁﬁ ended.
When the signal BTIME goes from"L" level to "H' 1evel, the oqutputs from

t he conpar at oP8S: Qﬁ@ﬂe“%£5¢%s EBe Shﬂaakcﬁﬁé kaGePEE) cBRGWBedR "H' | evel ,

th t puts_f{ he fl FF FF2 | t ched "H

e O P opLe oA M rebaon £83c 4 Tebe " fgnal agiindt 2 R SIS0 1
| EL2* GSEL 3* 4% that th

S oL rRriaaPoraiit ke R adPiniipréh SkéﬁﬁefFBang"sF§§8F Sy

level W th a sLighl gehay,inLheagebakoehas! of pebudeni LMfiohlBE, ! €he | V7

and INV8 after trne
image signals of the sensor can be read.

A signal inverted through the inverter INV3 or .
'INV4 is input to the clock generator SNSLOG and is
10 output as the external signal /TINTEO or /TINTEI .
outside the sensor driver SDk. The signals-/TINTEO and
/TINTEI are stored in the computer PRS. Therefore,
when signal AGCENDO (or AGCENDI) is inverted from "L"
level, its inverted signal /TINTEO (or /TINTEI) goes
15 “L", thereby informing the computer PRS..of. the
accumulation end timing. |
. An operation for the curve B2 in Fig. 7.will be
described below. The sequence until time TBTIME is the J
same as in the.curve Bl. That is, outputs from the
20 comparators are sequentially inverted from "L" level to
"H" level, but the monitor signal VP* does not reach
the.potential VTHl1, and the accumulation is not ended.
When the signal BTIME goes from "L" level to "H"
level, the outputs from the comparators ACMP4, ACMP3,
25 and ACMP2 have alreédy been "H" level, the Q outputs
from the flip-flops FF1l, FF2, and FF3 are latched to

"H" level. Therefore, the signal GSELl1* is set at "H"



the signal BTIME is changed from"L" level to "H' level. O the AND gates
AND16-to AND19, -two out of three inputs of only the AND gate AND16 are set
at "H' level. In this case, one out of three inputs of each 10 of the
remai ning AND gates AND17 to ANDI9 is set 3& -"H' |evel.. An output fromthe
conpare;gr ACVPl is changed from"L" level to "H'" level at tine tB2 and is
I nput: "t he AND gate AND16. An output fromthe AND gate AND16 15 is
changed from"L" level to "H . level. An output fromthe OR gate OR5 is
changed from"L" level to "H' level. At this nonent, accunulation of the

sensor is conpfet ed€VEdropRLathsn signalfe GSFLAS BREIFL* haMb SSHEIAY 32
s set at "It | evePetTRE ARD gavelansps thet it sain TRAt S a Hght
set 2t "It 1evel . TRATFaRlniHE AN SR3S ABLs &, 45k Jion ran ferer &°

LI 133, the out pult 1 ASNeinatekie SiIghe Mer A1y End Mo R Bl db a0t Be St
- level to "H'sleveghe 3RdelR@roULRY! a0 Fii/de ANR Yal G \MaENS Setwidich H'

level. In the same manner as in the curve B2, the OR gate OR5 is changed
from"L" level to thHe kegythl BMIMENiE FPERRled !fRdrACAMMUlAidONo "HY

Fy

level. . Of the AND gates AND16 to AND19, two out of
three inﬁuts of only the AND gate AND16 are set at "p
level. 1In this case, one out of three inputs of each

100 of the remaining AﬁD gates AND17 to AND19 is set at "H"
level. . .

.. An output from the comparator ACMP1l is changed
from "L" level to "H" level at time tB2 and is input to
the AND gate AND16. .An output from the AND gate AND1é6

15 is.changed from "L" level to "H" level. An output from
the OR gate ORS is changed from "L" level to "H".level.

.At.this moment, accumulation of the sensor is
Y, : completed.
-An operation for the curve B3 will be described

20 below..-A-gain:of 2 is confirmed at time TBTIME, and
only the signal GSEL2* is set at "H" level. The AND
gate AND1S5 is set at "H" level with a slight delay from
time TBTIME. -Two out of three inputs of the AND gate
ANDlS-aré set at "H" level. The remaining one input is

25 an output from the‘comparator ACMP2. When the monitor
signal-VP* reaches the potential VTH2 at time'£B3, the

output from the comparator CAMP2 is changed from "L"



5 operation is ended. In operations for the curves B4 and B5, the
accurul ation operations are ended at tinmes tB4 and tB5 with gains of 4 and
8, respectively. An operation for the curve B6 in Fig. 7 is 10 different
fromthose for the curves Bl to B5._.Since the nonitor signal VP* does not
reach the potential VIH4 at time TBTIME, the gainis 8. This is the sang as
in the curve B5. In this state, when the nonitor signal VP* reachesiﬂu{
potential VTH4, the accumulation 15 is ended (tB5 in the curve B5). Even
i f the maxi mum accumul ation time TMAXI NT has el apsed, the nonitor signal

VP* doeg noty JRACK d Mol &Rl Al and Hyd ol s € UG Bhhe A Ny ScgonEnt, the

accunul ation 1s forcibly Interrupted based on the'limtation of the maxi num

20 accumul ataNpy 7 i s €W pUS] vdtesCribethe M Shatidicaélyn the
conputer PRS forcibly sets the signal /TINTE* at "L" level in Fig. 3.

Since the iRy talsrd BB, atlk |0WgHte OREN S ddhacded fydie 1Dveléesd, their
outputs are pulled up inside the inverters. The signal 25 /TINTEO or

/ TINTEl goestd O'H"L."1dwalel Ak rigdsim mesmdrot antlextaraahulatisen so that the

cl ock generator SNSLOG -38- 1 outputs the clock pulse [err]TO (or
[err] TIP, tesmtier nisiatndegthe accunul ati on operation of the sensor. The

above description has been nmade on an assunption that the signal ENAGC is
set at "H' | evel . In operations for the curves B4 and B5, the

accunulation operations are ended at times tB4 and tBS
with gains of 4 and 8, respectively.
An.opération for the curve B6 in Fig. 7 is
10 different from those for the curves Bl to B5. Since
the monitor signal VP* does not reach the potential
VTH4 at time TBTIME, the gain is 8. .This is the same
as in the curve B5. 1In this state, when the monitor
signal VP* reaches the potential VTH4, the accumulation
IS5 is ended (tB5 in the curve BS). Even if the maximum
accumulation time TMAXINT has elapsed, the monitor
signal VP* does not reach the potential VTH4 in. the
curve B6. At this moment, the accumulation is forcibly o/
interrupted based on the limitation of the maximum
20 - accumulation time as previously described. More
- specifically, the computer PRS forcibly sets the signal
- /TINTE* at "L" level in Fig. 3. ‘Since the. inverters
INV3 and INV4 are open collector type inverters, their
outputs are pulled up inside the inverters. The signal
25 /TINTEO or /TINTEI'éoes to "L" level in response to an

external pulse, so that the clock generator SNSLOG



5 Wen the signal ENAGC is set at "H' |level, "accunulation control of the
sensok is perfornmed on the basis of the nonitor signal VP* (to be referred
to as an "AGC accumul ati on" node hereinafter)". Wen the signal ENAGC is
set at "L" level, "accunulation control_18, of the sensor is performed on
the baSis of the given gain and the accunulation tinme (to be referred to as
a "not WAGC accunul ation" node hereinafter)”. Wen the signal ENAGC goes to
"L" l'evel, analog switches ANSW3', ANSW4', ANSW5', and ANSW6' of the 15
anal og switch pairs (ANSW3 and ANSW3'), (ANSW4 and ANSW4'), (ANSW5
and ANSW 5'), 1( ANSW#puarel ANSW Sk anel seirgmal or ST pathefebpe out puts
fromthe.. conparators ACWP1l, ACMP2, ACMP3, and ACMP4, outputs from AND
gates AND21 to ANBRSmEime: tsirppl tlezl daccunnel20i6h i ppétaptorFaf €he, sendoFE3,
and the AND gates AND16 to AND20. The outputs fromthe AND gates AND21 to
AND23 are determ ned byThahouerdescriphidn IGSE| beenma@SEpn*anuppl i ed
fromthe circuit AGC, thereby setting the 25 gains; The correspondence

bet ween the si gnalafmmbtonfthadsHiye sigraheE gb® eseANER 1O ARPR3B-i s
defined, as shown in Fi %gutf fromthe AND

.12, -39 - 1 - _Thg ou
gates AND21 t3 ANL‘YZse%r‘%‘%Lﬁa‘pﬁ‘}ae’d ENpGHel$ | $pE 12bpsE FFICYSL FF3 and the AND

gates ANDI6 to ANQ%%&&%EH;%{%E;égnéigi'ggigﬁé égggéroistggrformed on the
basis of the monitor signal VP* (to be referred to as
an "AGC accumulation" mode hereinafter)". When the
signal ENAGC is set at "L" level, "accumulation control
10 - of the sensor is performed on the basis of the given
gain and the accumulation time (to be referred to as a
"not AGC accumulation" mode hereinafter)".
When the signal ENAGC goes to "L" level, analog
switches ANSWI3', ANSWI4*, ANSWIS', and ANSWI6' of the
15 analog switch pairs (ANSWI3 -and ANSWI3'), (ANSWI4 and
ANSWI4'), (ANSWIS and ANSWIS5'), (ANSWI6 _and ANSWI6')
are turned on. Instead of. the outputs from the.
N\ comparators ACMP1l, ACMP2, ACMP3, and ACM§4, outputs
from AND gates AND21 to AND23 aie'supplied to the
20 flip-flopé FFl, FF2, and FF3, and the AND gates AND16
to AND20.

The outputs from the AND gates AND21 to AND23 are
determined by the external signals GSEL2* and GSELl*
supplied-fromlthe circuit AGC*, thereby setting the

25. gains. The_correséondence between the signals GSEL1l¥*
and GSEL2* and-the AND gates AND21 to AND23:is defined,

as shown in Fig. 12.



nmoni tor signal VP*. Wen the signal BTIME goes fromb5 "L" level to "H'
level, the flip-flops FF1 to FF3 latch the outputs. At this nonent, the
gains are deternined. After the gains-are determ ned, no changes occur in
: the inputs to the AND gates AND16 to AND20. The end of accunul ati on cannot
~occur logically. As'indicated by 403%he curve B6 in Fig. 7, the signal

[ TINTEO (or /TINTElI) is forcibly changed from"H' level to "L" |evel !

: response to an external pulse, thereby term nating the accunul ation.

Referring back to Fig. 3, signals GSEL20, GSEL10, 15 GSEL2l, and GSEL1l can

b b of ' i on hi- ' CMDSR
cﬁmsrﬁﬁi dat ?Etgp‘r’éé%t%éﬁm%%t iEoi Fhe aBASgRear: JUP2anko,AIPRa=EBmput or
PRS wi L be e dri DR, | | ected, i t

Chip 20 sol cUYPEI il COSHRE GhBR-E BV EnTR TS EPoEF SshliarneshD; 9838 o T
I |, th | ' , _ k si I

Lo the o ocieiiRpg: Sr AfRR0CEllak queRETBe, BRe oSt iR RIoe e che et on

is perfornmed iLRithis , vbkansghssi dat ankhk ORmirk 0 er PRS is
i nput to thgmgﬁh%§f3§ggﬁ%? Yggfstgbééwggﬁ ggaF%g gFggglaéggigggyhchronism

with the cloegwsigpal S6LKu»Quepels SHet 219p-fnopst el €gi #Fer 16MBBR -
40 - 1 are determned at the end of 8-bit communication. A conmunication
format is shews butpugs.13At this moment, the gains are: determined.
After the gains are determined, no changes occur in the
inputs to the AND gates AND16 to.ANDZO. The end of ;J
accumulation cannot occur logicélly. As indicated by
10 the curve B6 in Fig. 7, the signal /TINTEO (or /TINTEI)
is forcibly changed from "H" level to "L" level in
response to an external pulse, thereby'terminating the
accumulation.
“Referring back to Fig. 3, signals GSEL20, GSEL1O,
15 GSEL2I, and GSEL1I can be set by outputs Q0 to Q3 of a
communication command shift register CMDSR.
 Communication regulations between..the .sensor driver SDR _
and the computer PRS will be described below. \UJ
The driver SDR is selected in response to a chip
20 select signal CSDR. When the chip select signal CSDR
is set at "H" 1e§e1; the analog switch ANSW3 is turned
on to supply a sync clock signal to the clock input of
the command shift régister CMDSR. When communication
is performed in this'séate, transmission data from the
25 _computer PRS is inéut to the 8-bit 3-shift register
CMDSR'as the signal SO in synéhroniSm"with the clock

signal SCLK. Outputs Q0 to Q7 from the register CMDSR



The outputs Q7, @B, and b fromthe register CVMDSR are respectively input
to AND gates AND1, AND2, and 5 AND3. The output Q froma clock counter
CLKCNT is_commonly input to the clock termnals of the AND gates ANDL,
AND2, and AND3. The counter CLKCNT is a 3-fjt_binary counter, and its input
receives an inverted signal (i.e., a signal inverted by an inverter |NV2)
of 10\\¥he comuni cation clock signal CLK. Therefore, the Q@ output is set
at "H' level every tinme 8-bit gomunication is term nated. Wth the above
arrangenent, the outputs fromthe AND gates AND1, AND2; and AND3 are

determ ned at 1he bye @ete¥miGidd tatcURBIRIHA OB -bithediuticd ¢ ¥R I hey AND
gate ANDL.is an "accunul ation start” signal. In response to the

accunul ation start congialicdtiorn | founagensr aihwwrSNIL @agerey at es t he sensor
clock signals [err]RES, [err]VRS, [err]TO and [err] Tl on the basis of the
sensor 20 clock signal TB€l owpwes @7,b&@b i mrd @5 FfrnortHeB. reldies ot (IMDSR
fromthe AND gate AND2 is a signal for switching between the "destruction
accunul ati on" node axed nempeatstvedastimpstt e CUMALEs AWNDIwdND2hend he
output fromthe AND gate AND2 is set at "H' level, the 25 "destruction
accunul ati on" YrodeANP3set The BRI dinam & iGPdF eauntar ER@NT jis

normal | y re;et..The cl ock. gener at or SNSLC%%gﬁgerates t.he cl ock %hﬂyals -
41 - shown in Fig. c?ﬂ?“olﬁé\g\éxf’é’r“,t WeeHhen & lqtp e gk oL the gates
AND1, AND2, and AND3. The counter CLKCNT is a 3-bit
binary counter, and its .input receives an inverted
signal. (i.e., a signal inverted by an inverter INV2) of
10 . the communication clock 'signal CLK. Therefore, the Q0
output is set at "H" level every time 8-bit
communication is terminated.
With the above arrangement, the outputs from the
AND gates AND1l, AND2, and AND3 are determined at the
15 end of 8~bit communication. The output from the AND
gate ANDl is an "accumulation start" signal. 1In
response to.the accumulation start signal, the clock
\_ generator SNSLOG generates the sensor clock signals
¢RES, &VRS, ¢T0, and 4TI on the basis of the sensor
20 clock signal CK1l, as described in Figs. 5A or 5B.

The output from the AND gate AND2 is a signal for
switching between the "destruction accumulation” mode
and the "not destruction accumulation" mode.  When the.
output from the AND gate AND2 is set at "H" level, the

25 "destruction accumulation” mode is set to perform
accumulation-éfter~£he sensor is normally. reset. The

clock generator SNSLOG generates the clock signals



AND gate AND2 is set at "L" level, the "not destruction accumnul ati on" node
Is set to performaccunul ation without resetting the sensor. In this case,
the clock 5 generator SNSLOG generates the clock signals shown in Fig. 5B

(in this case, no signals are output in practice). The output fromthe AND

gate AND3 is a signal for switching b®tween the "AGC accumul ation" node and
the 10. "not AGC accunul ati on" node. This signal serves as the signal ENA@C :
which is then input to the accumul ation control circuits AGCO and AGCI. An
i mge signal anplifier VAMP will be described with reference to Fig. 8. 15

Referring,to FL. g nal Vout JOUt out fro e.sens
connecteg to t%eogﬁa %gﬁéél ﬁ W & réglgk%r ¥é§?ﬂ %ﬁ@ﬁlé@%oltage
fol | oner VOPL. I c N?MA a e
fol | ower VOP2 c%ﬁs???%tgﬁl?\é\%éc%ﬁ a“%arr% gf“io CF?Q%??IMQ A

sanpl e/ hol d C'é&éﬁﬁuPEEiQﬁﬂEmééépié”Segufbnﬂekbs FEcBﬁﬁhPQtPéna control
signal DSH and hol ds the sanpled values during its "L" period. The

sanpl e/ hol d ciwgthéubokésetbenPotrat sehsopfl tihe thigl 888epi ¥BL ScObck he
sensor. The sanple/hol'd circuit 25 holds an inmage signal of the first

pi xel (shi%el dedenéxatdr dSNEDOGTr gonenatessthé thecknBggnalgnshows ihe signal
DSH and a predeterm ned period "H', -42-
Fig. 5B (in this case, no signals are output in
.practice).
The output from the AND gate AND3 is a signal for - Q.J
switching between the "AGC accumulation" moée and the
10 "not AGC accumulation” mode. This signal serves as the
signal ENAGC which is then input to the accumulation
control circuits AGCO and AGCI.
An image signal amplifier VAMP will be described
with reference to Fig. 8.
15 Referring to Fig. 8, the image signal Vout outout
from the sensor is connected to the analog switch ANSW4
and a resistor R6 through a voltage follower VOPl. The _
analog switch ANSW4, a capacitor'DHC, and a voltage o’
follower VOP2 constitute a so-called a sample/hold
20 circuit. The sample/hold circuit performs sampling
during the "H" period of a control signal DSH and holds
the sampled values .during its "L" period. The .
sample/hold circuit holds the potentials pf the
shielded pixels of the sensor. The sample/hold circuit
25 holds an image signal of the first pixel (shielded
pixel) during read access of the image signal as the

signal DSH and a predetermined period "H",



1 differentially calculates the held potentials during read access of

val id«pi xels (to be described later), and then anplifying the.difference.
An operational anplifier VOP3, resistors RLto 5 R10, and anal og swi tches
ANSWS- t 0 ANSWL2 constitute a varitabl e galn4?nplifier.“Each anal og-switch is
controll ed by OR gates ORL to OR4. Qutputs Trom AND gate pairs (AND4 and
AND9),\@AND6 and AND10), (AND7 and ANDl11l), and (AND8 and AND12) are input
to the OR gates 10 ORl1 to OR4, respectively. Gain signals GSEL40 to
GSEL10 and GSEL4l to GSEL1ll, the signal SEL, and its inverted signal

(inverted by am inveitesréhtybalayecaDsubatysi GREt heddt potéhbigakeaurihg
signal SEL is a signal for selecting the lateral or |ongitudinal sensor 15

array. Wen the sigead &ttess sftvalidHpikelel (tbhbel degcikibedalatemsqr
array is selected. However, when the signal SEL is set at "L" level, the

| ateral sensor arragndstbeheanpllifyifignthbediffanen8EL i's set at "H' |evel,
the signals GSEL40 to GSEL10O are directly input 20 fromthe AND gates AND4
to AND8. In this case, An|operphiengiopnphdfiRD YaP3s ARBYstoraNBl2tere
set at "L" level. For exanple, when the signal GSELIO is set at "H' |evel
(all the signals GSRL%0 epdcapRleypuiteheqt ANEWS| EQoANSWAR| gonstitiupet a
fromthe AND gate AND8.is_25 set at_'H! |evel, and tEen an . outpyt fromthe
OR gate ORA which rSeEieBleFeiBurpRLifishr i nE2ARIPHALEIARPALEE 48t at » 1

level . 1T the signgl rg!rfgd'ﬁy58£ §itet or1 to OR4. oOutputs from awp

, gate pairs (AND4 and ANDY9), (AND6 and AND10), (AND7 and
~ ' AND11), and (AND8 and AND12) are input to the OR gates
10 - .OR1 to OR4, respectively. Gain signals GSEL40 to
GSEL10 and GSEL4I to GSELlT, the signal SEL, and its
inverted signal- (inverted by an inverter INV5) are
commonly input to the AND gates. The signal SEL is a
signal for selecting the lateral or longitudinal sensor
15 array. When the signal SEL'is set at "H" level, the
longitudinal sensor array is selected. However, when
the signal SEL is set at "L" level, the lateral sensor
N\ array is selected. When the signal SEL is set at "H"
level, the sighals GSEL40 to GSEL1O are directly input
20 from the AND gates AND4 to AND8. In this case, all
outputs.from the AND gates ANDS to AND12 are set at "L"
level. Por example, when the signal GSEL1l0O is set at
"H" level (all the signals GSEL20 to.GSEL40-are set at
"L" level), only an. output from the AND gate ANDS is
25 ‘set at "H" level, and then an output from the OR gate
ORQ_Which receives the output from the AND gate ANDS.is

set at'"H".lével. If the signal GSEL20 is set at ”H“,



- 43 - 1 only the OR gate OR3 is set at "H'; if GSEL30Q, then OR2; and if
GSEL40, then ORL. In this case, all the AND gates AND9 to AND12 are set at
"L" by the inverter INV5. In this case, an operation is not associ ated 5
. Wwith the gain signals GSEL1ll to GSEL4l for the lateral sensor array. \Wen

“the signal SEL is set at "L" to selegy the lateral sensor array, the - .
signals GSEL1l, GSEL2l, GSEL3l, and GSEL4l carrespond to the OR gate&,ﬁR4
OR3, 10 OR2, and OR1, respectively In this case, all the outputs fromthe
AND gate AND4 to AND8 are set at "L". The resistors RL to RLO satisfy the
following conditions: RL = R6, R = R/, R83 =R8, R4 = RO, RS = R10 15 and
R1 (R21+ RdniRithe RE gatle :0R3 (# sleiR@t "K'R3 Ji-fFGSBLRS) thdn: 4 (Rl +
R2 + R3) (R4 +R5) =1: 2 (RL+R +R3+R4) : R=1: 120 that is,
R2 = 4R1/5 ROR26RING i GSEIRO 2 HEen QRY/ 2 D5 this cydeh aht dheve

arrangenent when only the output fromthe OR g a}e OR4 is set at "H' |evel,
the anal og SVANR IEatenANDUrP ARG a¥e sek RE Dh" by thetinverter

INVS. In this case, an operation is not associated
5  with the gain signals GSEL1I to GSEL4I for the lateral
sensor afray.
When the signal SEL is set at "L" to select the
lateral sensor array, the signals GSEL1I, GSEL2I, ' ;')
GSEL31I, and.GSEL4I correspond to the OR gates OR4, OR3,
10 OR2, and OR1, réspectively. In this case, all the
outputs from the AND gate AND4 to AND8 are set at "L".
The resistors R1 to R10 satiéfy the fblloﬁing
conditions: | |

Rl = R6, R2 = R7, R3 = R8, R4 = R9, R5 = R10

15 = and
"Rl : (R2Z+ R3 + R4 +R5) =1 : 8
(R1 + R2) : (R3 + R4 + R5) =1 : 4
(Rl + R2 + R3) : (R4 + RS) =1 : 2 o/
(R1 + R2 + R3 + R4) : RS =.1': 1
20 that is,
R2 = 4R1/5
R3 = 6R1/5 )
R4 = 3R1/2
R5 = 9R1/2
25 With the above arrangement, when only the output

from the OR gate OR4 is set at "H" level, the analog

switches ANSW8 and ANSW12 are turned on, so that the



- 44 - 1 gain of the operational anplifier VOP3 is 1. Wen only the
output fromthe OR gate OR3 is set at "H' level, the anal og sw tches ANSW
and ANSWL1 are turned on, and the gain is set to 2. Wen only the out put
fromthe OR5 gate OR2 is setiat "H I_ev‘{ei ,_the anatog swi tches ANSW and
ANSWLO are turned on, and the gain is set to 4. Wen only the output from
the ORN\gate ORL is set at "H" |level, the anal og switches ANSWo and ANSW
are turned on, and the gain is set to 8. The output fromthe 10 operati onal
anplifier VOP3 is connected to the anal og i nput term nal of the conputer

PRS as the anphifi ghinRae iHd e dtdAa M NSRS LT VOES £ONY ST t@héRAI Snly
signal into a digital signal, thereby obtaining an i nage signal of the

sensor. 15 Reftey duipuiincied? tlid).o8 gdte ORNOL S UseHaat gBHM B&98R} S
GSEL10O to GSEL40 and the lateral gain signals GSEL1l to GSEL4l are output
fromthe accunul at ithe coraYay . switelidss AEWY aandd GISWhI anpututved henj ranéd
signal anplifier VAMP. At the sane tine, these gain 20 signals are al so
connected to the pdrw Igdin rMimutsebfta dar Hheh -omlyethal owbputhffomr bhesOBr
AGCSR. Since the shift register AGCSR receives an inverted signal (by an
inverter 1NV1)5of tgate@flinicasthrat!'dtk eveht  thecanaleg seitches ARLER
outputs serial data fromthe Q 25 output in response to parallel input data
when communi cat i on 39 AR arg,Lweied| oyt e 9350 siBpFeEdtPodt he

conputer PRS as its_receptjon data. .
P Whenﬂé%ly the output from the OR gate OR1l is set at "H"

. 1e§e1,.the analog switches ANSWS and ANSW9 are turned

~ on, and the gain is set to 8. The output from tﬁe

10 operational amplifier VOP3 is connected to the analog
input terminal of the computer PRS as the amplified
image signal VIDEO. The computer PRS converts this
signal ‘into a digital signal, thereby obtaining an
image signal of the sensor.

15 Referring back to Fig.' 3, the longitudinal gain
signals GSEL1O to GSEL40 and the lateral gain signals
GSEL1I to GSEL4I are output from the accumulation

o - ) control circuits AGCO and GCI and input to the image

signal amplifier VAMP. At the same time, these gain
20 signals are also connected to the parallel inputs of a
- parallel-in serial-but shift register AGCSR. Since the
shift register AGCSR receives an invérted signal (by an )
inverter INV1) of the communication clock signal, the
shift register'AGcsR outputs serial data from the Q
25 output in response to parallel input data when

. communication is started. The serial output data is

_suppliéd'to the computer PRS as its reception data.



- 45 - 1 The conputer PRS can detect the set gains of the sensor unit.
The AF control apparatus of the camera having the above arrangenent wll be
described with reference to 5 flow charts fromFigs. 9A to 9C. Upon the
first half depression of the release button of the camera, the switch SW
is turned on to start the AF control4®peration in step (000). Referring to
Fig. 9A, upon the second half 10 depression of the release button, t

state of the switch SW is detected in step (001). If the switch SW. I's ON
in step (001), continuous photographing is made, and the flow is branched

to conne tor weve t switc the.fl ow_adyvances to 15
step (00 ) to¥%%r?8?ﬁ?hﬁfngﬁsAﬁ?ﬁ H?E%?t edﬁggrgﬁéﬂsaﬁgvggetﬁ8n§ﬁftch SW2
i s connected N he ‘interruption input termnal” of the computer PRS. Wen
the switch SW 1s"determined to be OFF in step (001), an interruption by

the switch SW is @ﬁéoﬂ?dcoggroihQEQQLEEﬁs égeﬂhéh@aﬁﬁkécﬂa§ygg ghgurned

on, the flowis branched into a predetermn I nterruption ste

i nterruption éyaﬁé!eréﬁ?éﬁéhESﬁlPi 5@eaegsﬁﬁéhyw%ﬁcyé%erHEéaftbOn and a
rel ease operation is perforned. Wwen the rel ease operation is conpleted, 25

the SW2 isnt er Fupki 6Rarbbi brémsFage. i SAsedb. 98i.nce the rel ease operation is
not directly associated with the present invention, a detailed description
t hereof wll Upon ‘the first half depression of the release
button of the camera, the switch SW1 is turned on tb
start the AF control operation in step (000).
Referring to Fié. 9A, upon the second half
10 @epression of the release button, the state of the
switch SW2 is detected in step (001). If the switch
SW1l is ON in step (001), continuous photographing is
made, and the flow is branched to connector .
However, if the switch SW1l is OFF, the flow advances to
15 step (002) to perform normal AF control.
* As described above, the switch SW2 is connected to
the "interruption input terminal® of the computer PRS.
When the switch SW2 is determined to be OFF in step -
(001), an interruption by the switch SW2 is allowed.
20 Thereafter, when the switch SW2 is turned on, the flow
is branched into a predetermined interruption step by
the interruption function regardless. of the presently
executed operation, and a release operation is
performed. When thegieleaée operation is completed,
25 the SwW2 interruption inhibit state-is-set; Since the

release operation is not directly associated with the

present- invention, a detailed description thereof will



- 46 - be omtted. Wen a series of release operations (photographing
operations) such as. a mrror-up. operation, a shutter curtain drive
operation, a mirror-down operation, and a filmwi nding operation are 5
conpleted, the flow  returns te*the AF siaj¢ operation:in step (000). In
step (001), the state of the switch SW2 is detected. In this case, if the
SW t CR_BW2 is ON, a state imedi ately after the rel ease operation, i.e., a
state of continuous photographing is 10 discrimnated. A state in which the
switch SW is OFF will be described below. A subroutine "accunul ation start
node 1" i s exécut dek iombtisgd ( 00Men Tai sesids oofi neleasel bperatdtiedsl5 in

detail in the flow chart of Fig. 10A. In other words, this routine is a
sensor accunul at i ofphetegraphingcoperatbonshl suehsas acwiérrongupThe
subroutine "accunul ation start node 1" will be described with reference to

the flow chart in @ReraFhipnioA shykberepstainrduivacoperatirad, aconst ant
"200" is set as a variable MAXINTO representing _the | ongitudinal maxi num
accunul ation time MHEQETAUD 19P8¥2E10R ¢ cfNE 1805 LI THLRAIRE  BPRERFALRS AFRed
accumil atfon B e TEMELT LR b ntltn TRRUERELE 1685 AB, AERAFI PoEakiPEnt
200" Is set as a-%ﬁféégﬁ?(ﬁﬁﬁﬂ?nixn step (001), the state of the switch.
SW2 is detected. In this case,_if the switch SW2 is
ON, a .state immediately after the release operation,
-i;e.,_a-state of continuous photographing is
100 discriminated.
A state in which the switch SW2 is OFF will be
described below. |
. A subroutine “accumulation start méde 1" is
executed in step (002). This subroutine is illustrated
15 in detail in the flow chart of Fig. 10A. In other
words,_this routine is a sensor accumulation start
routine with normal sensor resetting.
U | -~ The subroutine "accumulation start mode 1" will be
.described with reference to the flow chart in
20 Fig. 10A. When this subroutine is called, constant
"200" is set as a variable MAXINTO representing the
longitudinal maximum accumulation time in step (101)
.after step- (100).  This value is determined in units of
;msec.f More. specifically, the longitudinal maximum
25 . accumulation time is.set to 200 msec. In step (102),
-similarly, constant. "200" is set'as a variable MAXINTI

- representing the lateral maximum accumulation time.



representing the lateral maxi mum accunul ation tine. - 47 - Constant "20"
Is set as a variable BCNT in step (103). The variable BCNT defines the
time TBTIME and is expressed in units of nsec.. Contact "20" neans 20 nsec.
tTherefore, the tinme TBTIME is set 20 nsec after 5 the start of

accunmul ation. In step (104), an accomfi’ation time count variabl e | NTCNT- i s
cleared to 0. In step (105), 8-bit serial data "$EOQ' (symbol $ represeqié a
hexadeci mal nunber) is sent to the sensor 10 driver SDR  The hexadeci nal
"EO' corresponds to binary "11100000". The upper three bits of "1"

represent yaccunul a FMtuprn ctio éﬁh de" . and "AGC
accunul atljbn node" tclr gls%pe%[q-'l ve0 C}'ljpoﬁ!lil:r ecep i on or%ﬂ]?%] rf;ﬁlsnmﬁifee% dat a,
the sensor driy r3$5 R Ll a%lteh%cﬁsﬂmde%r%‘){ éh%:&é‘ 'ﬁ#@nhépana Mor e
specifically, the sensor unit 1s reset (i e charges of t

phot oel ectri ¢ ARSIz SHE M (& %fclxx%ced) CHHLREN 905 °C
accunul ation is-started in the "AGC node". 20 In step (106), an

interruption fweld.on Therdldoned the tinde tf.ﬂm'mmag e PR GRS @RS an
"accunul ation end interruption” by the accunul ati on end signals /TINTEO and

[ TINTEl fram t vhedgteart S3Radounailytilcl7), the subroutine -returns to the
mai n routine. The 25 accunul ation end interruptions are executed at the
end In step (104), an accumulation time count variable
INTCNT is cleared to 0.
In step (105), 8~bit serial data “$EO" (symbol $ -
represents a hexadecimal number) is sent to the sensor ™
10 driver SDR. The hexadecimal "EO" corresponds to binary
*11100000". The upper three bits of "1" represent
“accumulation start", “destruction'aécumulation mode",
and "AGC accumulation mode", respectively. Upon
reception of the transmitted data, the sensor driver
15 SDR starts the control operation_in Fig. 5A. More
specifically, the sensor unit is reset (i.e., the
charges of the photoelectric transducer elements are
cleared) and sensor charge accumulation is started in \-)
the "AGC mode";
20 In step (106), an interruption function is allowed
so that the computer PRS can execute an "accumulation
end interruption" by the accumulation -end signals
/TINTEO and. /TINTEI from the driver SDR. . In. step
1(1071, the subroutine returns to the main routine. The
25 accumulation end"interruptions are executed at Ehe end

of accumulation of the longitudinal and lateral sensor

arrays.



of accumnul ation of the longitudinal and |ateral sensor arrays. - 48 - 1
Referring back to Fig. 9A the conputer PRS waits for the end of

accunmul ation of the longitudinal and lateral sensor arrays in steps (003)
and (004). The conputer PRS waits until_tgg end of accunul ation of 5

| ongi tudi nal or lateral sensor-array. As scri bed above, the end tim ngs
of aceurmul ati ons of the longitudinal and | ateral sensor arrays can be
detected by the trailing edges of the signals /TINTEO and /Tl NTEI
respectively. These 10 signal are connected to the termnal with an

“input/output 1sw t chi-ngrefakk8ng! BABk itB! 85HUPDIAQN thentofipuftedCiprgn” . VWen
the accunul ated charge of the |ongitudinal Sensor array becones optinmal and

thé signal /TINTEGyaL@B £be @hievehdSER hictamulbltdonodiutdle MondiRadieliact s
its | eading edge, and the interruption operations fromstep (050) are

performed. Simlarepd Materafllesengoal arThWEELNS altleps (100 30ommd o0 0RRS
determ nes that the accunul ated charge of the lateral sensor array is
optimal, and then Fbef computhy PBS watiésr uptidn thecead of facommtlat iG6@)L
The accunul ation tinme is nmonitored by interruption processing as "timer
i nterruption” ¥romengptudiorli prt Aaterew sPnEOY. agcay.An interruption is
generated, e.g., every nsec. Tiner interruption processing wll
- : . As ‘described above, the end timings of
accumulations of the longitudinal and lateral sensor
arrays.can be detected by the trailing edges of the
signals /TINTEO and /TINTEI, respectively. These
100 signal are connected to the terminal with an
"input/output switching enable, input interruption
control function". When the accumulated charge of the
longitudinal sensor array becomes optimal and the
signal /TINTEO from the driver SDR rises, the computer
15 PRS detects its leading edge, and the interrxuption .
operations from step (050) are performed. Similarly,
when_the signal /TINTEI falls, the computer PRS
Kv) determines that the accumulated charge of the lateral
sensor array is optimal, and then performs the
20 interruption operation from step (060).
.. The accumulation time is monitored by interruption
processing as "timer interruption” from step'(O?O) in
the flow of Fig.'gc. An interruption is generated,

e.g., every msec. Timer interruption processing will

25 . be described.with reference to Fig. 9C.



%

25 be described with reference ta Fig. 9C - 49 - 1 VWhen a timer
interruption is generated, an accumulation-time counter INTCNT is ‘
incremented by one in step (071) through step (070) and connector In step
(072), the count of the counter INTCNT is 5 conpared with a value in a
RAM area BCNT. |f a noncoinci dence ts48etected, the flowis branched to
:step (074). However, if a coincidence is detected, t he signal BTIME i&.é%t
at "H' level in step (073). BCNT is a tine in units of nsec for giving
time TBTIME. 10 When the count of the counter |NTCNT does not
coincide with the vgl ue of t he _RAM ar ea Q%X NJO in stegﬁﬁ074 the flowis
branched i'nto step 1898)2 BIMEFWIBESTTHRTIPYNAF P9PRFEEPAs 8Bt at "L" | evel

in step (075). . MR NTQLEGRY 5501 SobliEeL ORREENA 03! 143 URXEEUM gocupyl ati on

time in units O ec e coun e accumnu I on tIne OUI’I

coi ncides withs;gh n [ a I 0 h I gna
[ TINTEO i s setlgtgp%ﬁ Qgggf E?%g %yg?g?cﬁgrgvtgﬁﬁmES?F%St?E %;icunulatlon

of the |ongitudinal 15egegp zﬁvg;raxhelaoﬁhepsf(eﬁé)caaﬁt@97ihwckbelsount of
the counter I NTCNT is conpared with the |ateral naxi num accunulation tine

MAXINTI . Isf  t heompupedCRiBR! egalibhihha RameasbamBENTFYM @gcHMUl ation tine
MAXI NTI', the 25 accunulation of the lateral sensor array is forcibly
noncoincidence is detected, the flow is branched to
step (074). However, if a ceincidence is detected, the

signal BTIME is set at "H" level in step (073). BCNT

is a time in units of msec for giving time TBTIME. ~
10 When the count of the counter INTCNT does not
coincide with the value of the RAM area MAXINTO in step
(074), the flow is branched into step (076).
Otherwise, the signal /TINTEO is set at "L" level in
step (075). MAXINTO represents the longitudinal
15 maximum accumulation time in units of msec. When the
count of the accumulation time counter coincides with
the lcngitudinal maximum accumulation time, the signal
/TINTEO is set at "L" level, thereby forcibly \-)1

terminating the accumulation of the longitudinal sensor
20 array.

"In steps (076) and (077), the count of the counter
INTCNT is compared with the lateral maximum
accumulation time MAXINTI. If the count coincides with
the lateral maximum accumulation time MAXINTI, the

25 accumulation of the lateral sensor array is forcibly

ended.



ended. -50- While the conputer PRS waits for the end of accumul ation, a
timeL interruption is generated every nsec, and the accunmulation tinme is
nonitored.” A predeterm ned operation is perforned between the-tine 5
TBTI'ME and the maxi num accunul ation ting FHAXI NT of both the | ongitudinal
and | ateral sensor arrays. Referrlng back to Fig. 9A/“while the conputer
PRSwaits for determinations in steps (003) and (004), when the accunul ated
charge of the |ongitudinal sensor 10 array becones optimal, the flowis
branched into step (050) by the interruption generated upon falling of the
signal /TINTEQ |n stepwh@bé)théheomphteroPREheahtsufiokathanehdnp£count er
is stored in an RAM area INTTMO. At the sane 15 tine, a tiner value TIMER
of a self-running &accemulatide,t AetimepuintePREptiont bsegdehdrat&dMeacey
ENDTMO. In step (052), an inmge signal fromthe |ongitudinal sensor array
SNSO i s input. ThiBseperanflohhei archouliatéenbbimenisomendiboned.wi dh 20
reference to Fig. 5C. _ Fig. 5C_ shows a relationship between the signals,

cl ock pul ses, and Pﬁédﬁﬁﬁ§@1§ﬁenapeﬁﬂtéﬁnthé payfermedchativaenokhastime
function of tine. Wen an 3 gﬁespgnal is read fromthe_|l ongitudinal sensor

array, the signal SEFINME §E XLEyE| apeypplstiey EiME TMARLINT of

I ongi t udi nal sensogogﬁ_EXe_ Qggigualnal and lateral sensor arrays.

Referring back .to Fig. 9A, while the computer
PRS waits for'determinations in steps (003) and (004), -
when the accumulated charge of the longitudinal éensér
10 array becomes optimal, the flow is branched into step
(050) by the interruption generated upon falling of the
signal /TINTEO.
| In step (051), the value of the accumulation time
counter is stored in an RAM area INTTMO. At the same
15 time, a timer value TIMER of a self-running timer
inside the computer PRS is stored in a RAM area ENDTMO.
In'step (052), an image signal from the
(~/ longitudinal sensor array SNSO is input. This
operation.will be described in more detail with
20 reference to Fig. 5C. Fig. 5C shows a relationship
. between the signals, clock pulses, and the image signal
after the end of accumulation as a function of time.
When. an image signal is read from the longitudinal
sensor array, the signal SEL is set at "H" level (tl12)
25 to select the Lonéitudinal.sensor array. The sensor
drive clock signals #SH and 4HRS are generated on the

basis of the clock signal CK2 from the computer PRS.



drive clock signals [err]SH and [err] HRS are generated on the basis of the

clock signal CK2 fromthe conputer PRS. - 51 -1 Imge information
appears in the sensor inage signal Vout during the "H' period of the signa
ferr]SH Since the first pixel is a shielded pixel, its signal potential is

hel d. The signal DSH is set at "H' & 51level during the "H' period of the
signal [err]SH of the first pixel. In response to the signal DSH, the\,f
'sensor drive SDR causes the capacitor DHC to hold the shiel ded pi xel
potential. Thereafter, |ongitudinal sensor inmage signals [err],..., [err]
of the Iongltudlnal sensor 10 array are_ sequentially’ npllfled and out put
every clock S|ﬁﬂﬁgeCK2f°rW%51%%n$HP%?rPFEPpEPFoFﬁﬁSﬂFEFEBﬁ9eF§SBﬂ1of t he

| at t f " I t thereb d the digital
data i otoreaVPht BEE R thea ﬁ"%é‘é"‘né’ézvﬁ ohRE pigBRL ¥uhcor 1 mge i gnal
d, th | o SEL "Ly elect ;the |at I
éfrraia he SubsequeREn ss;§a$F%ﬁ58§r%lf§ - sBieRged Bive rgég tazﬁfc:j
escription w er o} «Qh Fi
9A. thn t he r%g R§%g§8§?§g§%$ ?% R?%ﬁ |t§ |naﬁggégsggﬁa}%a§ggsgéo ﬁIet a

33 P\ LB i sk s chtengd be L SEgRoHTeg mEler
first pixel. 1In response to the signal DSH, the sensor
drive SDR causes the capacitor DHC to hold the shielded
pixel potential. Thereafter, lcngitudinal sensor image
signals 01,..., on-l' On of the longitudinal sensor

10 array are sequentially amplified and output every clock
signal CK2. The computer PRS performs A/ﬁ conversion
of the image signal at timings of the signal' CK2 output
thereby, and the digital data is stored in the RAM .
area.

15 When a lateral sensor image signal is read, the
signal SEL is set at "L" level to select the lateral
sensor array. The subsequent operations are the same
as those described above. o \')

A description will be made again with reference to

20 the flow chart of Fig. 9A.

When the read operation of the 1ongitudinal sensor
array is completed in step (052), the subroutine is
returned to the main routine in step (053). The return
destination is step_(003) or (004) in the main routine.

25 - When the read operation of the longitudinal sensor
array SNSO is completed, the flow advances from step

(003) to step (006).



25 When the read operation of the |ongitudinal sensor array SNSO is
compl eted, the flow advances fromstep (003) to step (006). .- 52 -1

In step (006),

a defocus anmount detection cal cul ati on of the phot ographing

lens is performed on the basis of the il signal fromthe |ongitudinal
sensor array. A detailed calculation nethdd is 5 di'scl osed in Japanese
Pat-eny__Application No. 61-160824 filed by the present applicant, and a
detail ed description thereof will be onmtted. An interruption is allowed
during execution of step (006). Wen the accunul ation of charges of the 10
lateral sensof array Shigl dieprqQuvedt,et ddFddPVimcur¥ awtheskidh 0 step
(060) in the sanme manner as in the longitudinal sensor array. The read
operation of the lcaliefidlations @f ahedphodgraphiisg cedda)d per fnfmed nel.
The val ue of the accunulation time counter INTCNT is 15 stored in a RAM
and tthe deisfie wiithe timeye &gl sfrdmrigee | Yoran taudiand&NDTM .
The interruption is returned fromstep (063) to the nmain routine. Wen an
interruption i s geesysaredmhay.ng 2exiehailed dakiwelaiions)nethed iig errupti on
is returned to the main 20 routine, and the operation in step (006) is
restarted. W2n t fdsdesedidnedapanass datanoPprmlicrtiogmdie udiial 60824

area | NTTM ,

direction is conpl
al ready been read.

&‘/

10

15

20

25

eted, the imge signal of the |lateral sensor array has
fiﬂﬁg by the é%eseé% applicant, and a detailed y

description thereof will.be omitted.

An interruption is allowed during execution of
step (006). ﬁhen the accumulation of charges of the
lateral sensor array SNSI is completed, the flow is
branched into step (060) in the same manner as in the
longitudinal sensor array. The read operation of the
lateral sensor array SNSI from step (060) is performed.
The value of the accumulation time counter INTCNT is
stored in a RAM area INTTMI, and the self~running timer
value is stored in an area ENDTMI. The interruption is
returned from step (063) to the main routine.

When an interruption is generated during execution
of step.(OOé), the interruption is returned to the main
routine, and the operation in step (006) is restarted.

When the focus detection calculation in the

" longitudinal direction is completed, the image signal

of the lateral sensor array has already been read. The
flow advances to'stgp (010) through step (009).

_ When an intér&uption~is'generatéd after the
computer Pks waits for the end of accumulation of the

lateral sensor array in step (009) upon completion of



fl ow advances to step (010) through step (009). 25 When an
interruption is generated after the conputer PRS waits for the end of
accunul ation of the lateral sensor array in step (009) upon conpletion of ™

- 53 - step (006), the interruption_iggeturned to the main routine, and
the flow i nmedi ately advances to step 6%10) A focus detection calculation
‘is performed on the 5 basis of. the imge signal fromthe |ateral se
array in step . (010). At the end of calculation, the fl ow advances to step
(011). The flow in which the end of accunul ation of the |ongitudinal sensor

array is earligitdg1ande)at tfe titekFuptict als sadnad rey RS HEeR
descri bed. When the end of accunulation of the.lateral sensor array is

earlier than thautdind harddndid flicw|imedsictaely advilmed | oo stlpnces to
step (011) through steps (005), (007), and (008). 15 Up to step
(011), the focudlddt.ection calculations in both |ongitudinal and | atera
directions are conpleted, a defocus anmount DEFO and a contrast anmount ZDO
are obtained in theﬁﬁﬂﬂﬂﬂﬁ(ﬁﬂﬁﬁgﬁlﬂﬂ(Qﬂkﬂﬂkﬁﬁxﬂn|¥$t9ﬂerwmﬁdu@mnhhe
direction, and _a defocus amunt DEFI 20 and a contrast anount ZDI are
obtained if thPaF R ddieciant R atfAM ithe natexat FeRFPRATEAY. In

step (011), Valj!ndlsté/ep ((}l}}ﬁ fo%ﬂ:s %t%cr;[ Oonf calculation, the flow

advances to step (011).
The flow in which the end of aécumulation of the
' longitudinal sensor array is earlier than that of the .s'J
10 lateral sensor array has been described. When the end
of accumulation of the lateral sensor array is earlier
than that of the longitudinal sensor array, the flow
advances to step (011) through steps (005), (007), and
(008).
15 Up to step (011), the focus detection calculations
in both longitudinal and lateral direqtions are
completed, a defocus amount DEFO and a contrast amount
ZDO are obtained in the "focus detection calculation in K-)
the longitudin$1 direction, and a defocus amount DEFI
20 and a contrast amount ZDI are obtained in the "focus
detection calculation in the lateral direction".

In step (011), validity of the focus detection
calculations is checked. That is, .since the focus
detection results and the image signal contrast amounts

25 have been obtained.in steps (005)-and (008) or steps
(006) and (010) prior to step (0l11). 1In step (011),

the contrast amounts of the image signals in the
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cal culations is checked. That is, since the focus detection results and the
| mge signal contrast anmounts 25 have been obtained in steps (005) and
(008) or steps (006) and (010) prior to step (011). In step (011), the
contrast anounts of the image signals in Blae- - 54 - vertical and | ateral
directions are checked. If botth contact levels are |low, the focal detection
resul \s -are determ ned not to be valid. In this case, the flow advances to
step (016). If one of the contrast anounts 5 of the longitudinal and

| ateral sensor arrays is sufficient, the flow advances to step (012). A
subroutine "dikcri HeH&irad" and dpteredd dixectdensoare cheskadbw diarkotdf
the subroutine. "discrimnation" 10 is shown in Fig. 11. In this
subroutine, one ofcPﬁéaFﬁc&§V&&§eéFFoﬂ°WésGP@Sf@FaahQQQﬁﬁﬁﬁﬂﬂﬂﬁﬁﬂukﬁﬁjare

| at I ' is. I d t h ' f th i tud f. th

contrast | ovel s of AEREEPAAGE: PHFofA RE MRtud Ral R SRSy ADes Gty

el ght e val ucs ar BOXBBEPCIOLPERPC AN A el T CRS R (ORLE RRARY GRounts
tical t f ' ' . e I ' | i t udi nal

T ot on s 0111 ePentPFr ABAEREL eipedy sHRC R acchey Baby Dol B350 1@

contrast level is kapkiuachanoesie 218¢ bAvahoous tielteld qo1gsult is

obtained in the | ongitudinal
A subroutine "discrimination" is executed in step

(012).
o . The flow chart of the subroutine "discrimination”
10 is shown,in Fig. 11. In this subroutine, one of the
- focus detection results by the longitudinal and lateral
sensor images 1is employed on the basis of the
magnitudes of the contrast levels of the images from
the longitudinal and lateral sensor arrays. In this
15 case,gthe_contrast'valﬁes are weighted, and the
weighted values are compared with each other. 1In the
focus_detgction_opticai system of this embodiment, the
L,/ . base line length in the longitudinal direct;on is
different from that in the lateral direction. When the
.20 coﬁtxast ;evel is kept unchanged,_a_better ﬁocus
detection result is obtained in the .longitudinal
direction. . o
Weighting coefficients CO and CI (wherein CO > CI)
are multiplied with the contrast amounts_zbo and ZDI
25 _obtained,basedmon:th.longitudinal and lateral sensor
_images, aqd_the;produéts are compared with each other.

If condition ZDO-CO 2 ZDI-CI is established, the flow



direction. Weighting coefficients CO and Cl (wherein CO > Cl) are _
multiplied with the contrast amounts ZDO and ZDI - 25 obtai ned based on the
| ongi tudi nal and | ateral sensor inages, and the products are conpared wth
ieach other. If condition ZDO*CO [err] ZD *Cl is established, the flow -
55 - 1 advances to step (403). Howewer, if condition ZDO*CO < ZDI*Cl is
-established, the flow advances to step (402). In step (403), the §
“longitudinal focus detection result DEFO is defined as the final defocus 5
anount DEF. In step (402), the lateral focus detection result DEFI is
defined as the final defocus ampunt. DEF.  The "di scrimnpation" subroutine is

returned to t RAVERFEP obP| FEEPn(403h- ( MRYeVeEs et fi REPBALROPo the flow

hart in Fig. i f t | d. def Tount DEE i | th
redet er m nad ABISR" < AOFHCE ot Lo SV aRLEF RS r LBR: hote ROYPBBREOLS) . and |
the fl d t 4 ' : : ' t 1 ned,
and the f1ow aencbadshls 28 trel) PREE) Poend (RhATHRaThAIPebRalT TTET IE

dotected N dfeedeiondrePufl PEF@CLLOAORINGA ARCHLSRLAY1DAE LRS! P

(014). However, t ocus state Is detected, ens 1s driven on the
basis of he dghosne BEPUNtThNsEESP(462P) - thBC1htepateBEdS het8EER0H001)

again, and the 20 next focus detection operation is executed. A nethod
result DEFI is defined as the final defocus amount DEF.
The "discrimination® subroutine is returned to the main
rouﬁine in step (404).
Referring back to the flow qhart.in Fig. 9(a), if

10 the employed defocus amount DEF is smaller than a
predetermined amoﬁnt, an in-focus state is determined
in step (013), and the flow advances to step (014).
Otherwise, a defocus state is determined, énd the flow
advances to step (015).

15 When the in-focus state is detected,'the in-focus
display is performed on the.display DSP in:step (014).
However, the defocus state is detécted, the lens ié
driven on the basis of the defocus amount in step ' o
(015). The flow returns to step (001) again, and the

20 next focus detection operation is executed. A method
of driving the lens in step (015) is disclosed in
Japanese Patent Application No. 61-160824 filed by the
present applicant, and a detailed description thereof
will be omitted.

25 * When both the longitudinal and lateral image

| signals are determined to have low contrast levels in

step (011), the flow advances to step (016).
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of driving the lens in step (015) is disclosed in Japanese Patent
Application No. 61-160824 filed by the present applicant, and a detailed

description thereof will be onitted. 25 When both the | ongitudinal
and | ateral inmage signals are deternined have |l ow contrast levels in
step (011), the flow advances’:to step (0I10b). - 56 - Accunul ati on node

detegtion is perfornmed in step (016). If node 1 is determ ned, the flow
advances to step (018). OQtherwi se, the flow advances to step (017). Since
the flow in which the accunmul ation node 1 5 executed in step (002) has

been descr.ibed, the opef@dimiBatiSNMd®P dddsotidn |idepdlessrmdgdihesedp N
step (018), the peak values of -the imge signals in the | ongitudinal and

| ateral directions{odg) ch Mermodear is ddepmie?) thel £D62)advences eeded.
If the peak values 10 are sufficiently large (i.e., larger than the

predet erm ned val it (0BBY | ovotitkmwiss, tithet 8oy Cdyanckdetod seept he fl ow
advances to step (019). That is, when the peak values are sufficiently
| arge, the conput ef0PRS delinee riche t fitew airf which therasewnnlatbon capdet1be
expected by the sensor accunulation control. In this case, search |ens
driving is pePforrmtesited cip (suen . (002 fas deerrdespribed, i &heontrol for
I ncreasing the contrast |evel _during driving of the |lens when_an object
contrast is Iom1(i92ﬁ¥a§ﬁ?Q§ f¥pm step (018) will be described below. 1In
step (018).,, the peak values of the image signals in the
.Jongitudinal and lateral directions, which were read in
\ ~ steps (052) and (062) are detected. If the peak-values
10 _are_sufficiently-large (i.e., larger than the
predetermined values), the flow advances to step (017).
Otherwise, the flow advances to step (019). That is,
~when the peak values are sufficiently large, the
computer  PRS determines that a further improvement
15 cannoﬁ-be expected by the sensor accumulation control.
In this case, search 1ens driving is performed in step
(017). The search lens driving is control for
_ increasing the contrast level during driving of the
lens when an object contrast is low (i.e., after the
20 'lens is driven by a predetermined amount, the flow
‘returns to step (001); or the flow returns to step
(001) while the iens is driven. When the contrast
level is increased, the lens is stopped, and the flow
‘advances to step (012)). This control is disclosed in
25 detail.in:Japanese'Patent-Applicatioh No. 61-160824.
_When the peak values of the image signals are

smaller: than the predetermined values in step (018),



20 lens is driven by a predeterm ned anount, the flow returns to step
(001); or the flowreturns to step (001) while the lens is driven. Wen the
contrast level is increased, the lens is stopped, and the fl ow advances to

step (012)). This control is disclos in 25 detail in Japanese Patent
Application No. 61-160824. Wen the peak values of the inmage signals are
smal l er than the predeterm ned values in step (018), - 57 -1 t he pgak

val ues may be increased with an increases in accunulation time, so that the
contrast | evels can be highered accordingly. For this purpose, accunul ation

control i1 pether pedki GaghepsmeP1Be, ihB2Bhsedn@itB2h ihcreases ikhe
conputer PRS.determnes in step (019) whether the actual accunulation tine
reaches the paedamalatched témepusvachafuithei eontiraet LevEES cansbep (019),
the fl ow advances to step (021) to set an "accunul ation start node 3".

O herwi se, thbighemeddaanordinglyt epFae® thA@20puirposet, acctmodamibat i-on
start node 2". In the photoelectric transducer el enents of this enbodi nent
of the presencontyeht ignpenfivkredt he stapsr (638h ,ad0308cDanend621)t he
accunul ated charge is not cleared after the read operation and can be read
again 153 to perfofhft AEMPREET dBREr detrsminesd iac6&sp (048t WBrtharFi g.
5B). When thngctuaI accunul atjon_ tine_ does no%ereach t he predeterm ned

time, the subFBft PREUALCBGREPRLALRCR: hiRenpgaches; the, pradeterBinsfirol the

maximum accumulation time. If YES in sﬁep (019), the
flow advances to step. (021) to set an "accumulation
start mode 3". Otherwise, the flow advances to étep \U)
10 (020) to set an "accumulation start moée 2",
In the photoelectric transducer elements of this
embodiment of the present invention, ﬁnlike the sensor
such as a CCD sensor, the accumulated charge is not
cleared after the read operation and can be read again
15 to perform the "not destruction read access" (control
in Eig. SB). When the actual accumulation time does
not reach the predetermined time, the subroutine
"accumulation sﬁart mode 2" is executed to control the '*\J
"not destruction read access" in step (020).
20 The flow chart of the subroutine "accumulation
start mode 2" in step (020) is shown in Fig. 10(b}.
The basic concept of the "not destruction read
access" will be described below. When the dynamic
range of the sensor output is not matched with the
25 range of the.proceséing system,.the'image signals are
read again after a lapse of an accumulation time

assumed so that the.peaks of the_imége"signaIS'become
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"not .destruction read access" in step (020). 20 The flow chart of the
subroutine "accunul ation start node 2" in step (020) is shown in Fig.

10(b). The basic concept of the "not destruction read access" wll be
descri bed bel ow. Wien the dynam c range B8 +he sensor output is not natched
with the 25 range of the procéssing system the inmage 'signals are read
again\after a | apse of an accunul ation tine assuned so that .the peaks of
the i mage signals becone - 58 -1 optimal, on the basis of the peak
val ues of the inmage signals obtained in the normal read operation and the
correspondi ng accOBRtlBRLonCRi Fae basiecafufhei Baaki velpxpNefMther imbosi ni ng
optimal 5 peak valuefﬁis defined as follows if an_optiml peak value is

.P
given as a count 528Balg;ebtatnedsin thennermiherapd eBgyatiep apd; kbe

conputer PRS is given as 8.bits, the fg%tnal Eeak value is defined with
respect to the 8-BPFEEEPPRFLRgeFocHBulation kingT\ = (250/ PK) * | NTTM wher e

PK i s the peak val ue, d | S. L he u Lon tine, . Si.nce the,.
predet erm ned period o t?%%ﬂigiééT%€SE%§éron#@%%ﬁeﬁ ro?ngéBlBBePgFﬁﬂﬁlup

D! e BrESe 2 PeITalanussdcieniogy apcratings VR DSSRUIRY BRIES
present nmoment tovhigel €80giv&hNPsi & count "250" (if the resolution of
the A/D converter of the computer PRS is given as 8
B bits, the 6ptima1 peak value is defined with respect to
Lw/ ’ the 8-bit full—raﬁge):
10 EXINTTM = (250/PK) -INTTM
where PK is the peak value, and INTTM is the
accumulation time.-
Since the predetermined éeriod of time has elapsed
from the end of read operation up to the present since
15 focus detection operations have been performed. If the
predetermined period of timé is defined as RTM, a time
TINTTM from the present moment to the read timing is
L,/ ' given as follows: |
RINTTM = EXINTTM -~ INTTM - RTM
20 ~ When the time RINTTM is used as the maximum
accumulation time, and the image signal is read in the
"not. AGC mode", the:peak value of the image signal is
expected as the A/D-converted digital value as a count

.. l|250|l.
25 . - When the subroutine "accumulation start mode 2" is
called; a peak.valuefPKO of the image signal from the .

longitudinal sensor array SNSO is detected in step



given as follows: RINTTM = EXINTTM - INTTM - RTM 20 - Wien the tine
RINTTMis used as the maxi num accunul ation tinme, and the imge signal is,
.read in the "not AGC node", the peak value of the imge signal is expected
"as the A/D-converted digital val ue-asga-count "250". 25 When t he

: Subroutine "accunul ati on start node 2" is called, a peak val ue PKO of the
“image signal fromthe | ongitudinal sensor array SNSO is detected in suggf

- 59°- (201) of Fig. 10B through step (200). 1In step (202), a variable
ENDTMO is subtracted fromthe self-running tiner value TIMER inside the
conput er 1PRS WRPEh eEpFégenl 8Bt Karpuebentepi fBO0A.di Anepérbe (2823t 0red as 5
the variable RTMO. | Since the TIMER value at the end of | angitudinal
accunul ati on fsVariahyy ENBTME. ishaubkractrEVEXSBt dhRegeh¥EUBPAASt i ng

ENDTMO from the present t] represents.a | apse, of ti rromthe end of
accunul ati on Fbmgﬁev5?ggeh?ﬁpﬁn8981§e €ne comﬁu§FEpEbggy}}c period from
t he present to.the re start timng,is.calcul ated on, the . basis of
t he above'quggﬁg%s?gtgngﬁiggeFﬁnggé eVaIﬁeal$%gr83F%uﬁgt35°5§Pu85is

stored ag theiﬁéerPESbQ@thESI TQEnEérkﬁQ'%FM?ELUEShESa@ YAL! aRlkeokor

defining the nax!nun1accgnﬁlat|on tinme o ongi tudi nal sensor array
and representioﬁg@%ﬁb?ﬂaieQHbﬁﬁQlEQiBﬁ”EEGEQrEEQy stored. The value

RTMO obtained by subtracting ENDTMO from the present

time represents a lapse of time from the end of
accumulation to the present time. ' \_}
10 In step (203), a period from thé-present moment to
the read start timing is calculated on the basis of the
above equation to optimize the peak value. The
calculated value is stored as the variable MAXINTO.
The variable MAXINTO is a variable for defining the
15 maximum accumulation time of the longitudinal sensor
array and represents a period required to complete the
"not destruction read access". Similar calculations
are performed for the lateral sensor arrays in steps
(204) to (206). A remaining period for optimizing the
20 peak value of the image signal from the lateral sensor
array is set as the variable MAXINTI.
The_variablé BCNT is set to "“1" in step (207).
The variable BCNT is for giving the time TBTIME. Since
the accumulation control which is being described
25 herein is given as the "not destrucéiqn" control. The
gain mode has thus already been dete:mined,_and the

value of the MTIME may be any value. However, "1" is
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"not .destruction read access". Simlar calculations are performed for the

| atecal sensor arrays in steps (204) to (206). A renmining period for
optim zing the 20 peak value of the inage signal fromthe |ateral sensor
array is set as the variable MAXINTI. Thg variable BCNT is set to "1" in
step (207). The variable BCNT-i's for giving the time TBTIME. Since the
accundl_ation control which is being described 25 herein is given as the
"not destruction” control. The gain node has thus already been determ ned,
and the value of the MIIME may be any value. However, "1" is - 60 -1
stored to deternistondie tgnidetienmdieatitley qaiirerindeal Sdtes Xy of £ 66 Ut at i on.

In step (208), the accunulation tinme counter INTCNT is cleared. The gains
in the previous stantuled iascuwpdadtiiicon 5 Imrssemp(ROE)r onthdheackhumeratSihh i n
step (209). A gain code GCD for the present "not destruction read access"
is generated in stige (Cormyten INACHT (@Bl Bleared gain code is added to a
control conmand "$80" of the sensor driver SDR, and the sumis output 10 to
the driver SDR For exdfpl|9ring ignithe RYeyBiaNs REGWHEEa kAt aPeratien er al
directions are given as 1, the in code GCD.is, "$00", and the control
conmand sent Po t3RE AR ZGR %@%WW e HSRd&dNed  val ue "80" is
EEB; Zggﬁ? ?ﬁea.. gggﬁ%ll\\éﬁaﬁ c_jb _e0 forTq:%e]'SPruéjsDeer{t t'hnroete c{)esttsruc Oioon

read access" is generated in step (210). 1In step
| {211), the gain code is added to a control command
— "$80" of the sensor driver SDR, and the sum is output
10 to the driver SDR. For example, if gains in both the
longitudinal and lateral directions are given as 1, the
gain code GCD is ."$00", and the control command sent to
the driver SDR is "$80". When the hexadecimal value
"80" is expressed as a binary value "10000000". The
15 upper.three bits “100" represent the "accumulation
start", the "not destruction accumulation mode", and
" the "not:AGC_accumulation mode", -respectively. The
\ lower four bits represent that the gains of the
longitudinal and lateral directions in the "not AGC
‘20 accumulation" are set to 1 each. If the previous gain
in the lqhgitudinal direction is 2 and.that in the
lateral direction is 8, the gain code GCD is given as a
binary value "00001011". In this case, the command
sent to the driver SDﬁ is given as "$87". The driver
25 SDR receives these eemmanas to etart the accumulation
operation without resetting the sensor and without

using the AGC function. 1In practice, the driver SDR is



start”, the "not destruction accunul ati on node", and the "not AGC
accunul ati on node", respectively. The lower four bits represent that the_
gains of the longitudinal and lateral directions in the "not AGC 20

accunul ation” are set to 1 each. If the previous gain in the |ongitudinal
direction is 2 and that in the later&l eirection is 8 the gain code GCD is

‘given as a binary value "00001011". In this case, the command sent to
driver SDR is given as "$87". The driver 25 SDR receives these commands to
start the accunul ati on operation w thout resetting the sensor and w t hout
using the AGC function. - _In practice, the .driver SDR is 61 - 1 not

operated ¥or PRE 98ﬁ§8FeGnFP stibe senser; nRiteSNSr - uﬁ%?qﬁftpﬁi§e@ﬁﬁﬁdlnent

f the ti at t hqut b t, th
i ver SO i 1UBEF PE EBRS| AP ﬁ‘iﬁfég?ﬁ A i R

step (212), t g, PRR.ER SLLURLIQREUNGHI0.BY pig AcauTyl alion £0g sl gnal s

[/ TI NTEO and / Fnterrup |on subroutine 1 s

returned to thegp ngkgeigu%ERgglsa %Be(%¥§kuslﬁ h?¥?%$§10 accunulatlon

node, the sensor driver | es the S|gna O and /TINTElI by the

AGC functg on, a@ethmgtggﬁunulatlon end signals are stored in the conputer
PRS. However, in the "not AGC accunul ati on node", the conputer PRS itself

di sabl es the signaks £tepTE@129] the PRS 1nterrupt10n function by
the accumulation end signals /TINTEO and /TINTEI is
allowed. The interruption subroutine.is then returned -

to the main routine in step (213). 1In the AGC d
10 aécumulation-mode, the sensor driver SDR disables the

signals'/TINTEQ and /TINTEI by the AGC funcéion, and

the accumulation end signals are stored in the computer

PRS. However, in the "not AGC accumulation mode", the

computer PRS itself disables the signals /TINTEO and’

15 /TINTEI after a lapse of the predetermined period

(MTXINTO and MAXINTI), thereby forcibly ending the
accumulation. In this case;.the same opgrations as in

the lapse of the maximum accumulation time are \-J
per formed. |

20 " Referring back to Fig. %A, in step (019), if the

normal accumulation time reaches the maximum

accumulation time, the computer PRS determines that the
accumulation of the sensor is excessively performed due
to the processing time for focus detection calculations

25 and the like and the peak value of fhe'image signél

' read at this moment has a value larger than the optimal

value. In this case, the flow is branched into step
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15 /TINTEI after a |l apse of the predeterm ned period (MIXINTO and MAXI NTI),

thereby forcibly ending the accunulation. 1In this case, the sane
operations as in the | apse of the nmaxi num accurnul ation tinme are perforned.
20 Referring back to Fig. 9A in_stgp_(019), if the norna

accunul ation tine reaches the ‘itaxi num accunul ati on ti‘ne, the conputer PRS
det erkipes that the accurul ation of the sensor is excessively perfornmed due
to the processing tinme for focus detection calcul.ations 25 and the |ike
and the peak value of the inmage signal read at this nonent has a val ue

| arger than tihe opbempl, ¥aBU€he EGbkbutifeseacchenlla®¥onS s¥HaaiC hRlid 0
step - 62 -1 (021), and the subroutine "accumulation start node 3"

i s executed. The fikoexebatedof the subroutine "accunul ation start node 3"
is shown in Fig. 10C. This nobde is set 5 when the actual accumul ation
time exceeds the maxi nBheaédtawutharsnofi fhet subzagtiine "@egamsilgitdlon n t he
"not destruction read access”. Wien the subroutine "accunul ation start node
3" is called, theskactnmpéeidli iensbown dReFigngilOGdi ndREnMPe Lsas&tal
sensor arrays are calculated in_step (301) .through step (300). The

accunul ati on % i ne¥PeER| RI'F?IVPFSPaébFSFHF‘HQaGﬁPF’n'&Ilmﬁe&R‘C\?ﬁldﬁe§ 3R at ed

in the | ongitudi nal and lgteral_direction , %nd_the caLcquFed' “
accumulation time to read the image signal in the "not

destruction read access".
When the subroutine “accumulation start mode 3" is -
called, the accumulation times of.the.longitudinai and
10 lateral sensor arrays are calculated in step (301) -
. through step (300). The accumulation times'EXINTTM for
obtaining optimal peak values are calculated in the
" longitudinal and lateral directions, and the calculated
values are stored as the maximum accumulation time
15 variables MAY YTO and MAXINTI. In step (302), constant
“1" is set in the time TBTIME control value BCNT
because this accumulation operation is the "not AGC
Lv/ accumulation mode" and their gains have already been
_ determined.
20 . In step (303), the accumulation time counter
INTCNT is cleared.

In steps (304) and (305), the previous gains are
input from the sensor driver SDR, and the gain code GCD
for the présent-accumulation operation on the basis of

25 the previous'gains‘is generated;
In steﬁ (306), the gain code GCD is added to the

control command "$CO" of the driver SDR, and the sum is
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val ues are stored as the nmaxi mum accunul ation tinme 15 variables [err] and

MAXINTI. In step (302), constant "1" is set in the tine TBTIME control
val ue BCNT because this accunul ati on operation is the "not AGC accumnul ation
nmode" and their gains have already been determ ned. 20 In step (303),

t he accumul ation tinme counter | NTCNT %3s “cl eared. In steps (304) and (305),

the previous gains are input fromthe sensor driver SDR and the gain\ggﬁe
GCD for the present accunul ati on operation on the basis of 25 the previous
gains is generated. In step (306), the gain code GCD is added to the

control cenmragdn} $Gg"tﬂE abg vy .SDRn Qﬁqst%%ﬁﬁﬂnﬂﬁé ngadgélmai sent

to the driver SDR.  In this case, e hexadeci val ue I'S expressed

as a binary vghige" 328000Q0%x tpléa@s@rap%rs bR $a1ukl 011 0090R099eNt the
"accunul ation start", the "notf destruction accunul ation 5 node", and the

"not AGC accumhHeabpparMligee bagReCrilugMy,. ridpeeseatephieon of this comand,
the sensor driver SDR starts the accunul ation without using the AGC
function upon"aesemtilagioh skarsédnsaheurtnot Gestrakpuiosr aekSmalbh&denan
accurnul ation end 10 interruption in step (307), and the subroutine
"accunul abi onmedef't apdethbe P90¢eﬂﬁﬁne¢cmmuﬂh¢lmmlmOd@ﬂhlne in step (308).
Thereafter, the accunul ation
respectively. Upon reception of this command, the
sensor driver SDR starts the accumulation without using
the AGC function upon resetting of the sensor unit.
The computer PRS allows an accumulation end
10 interruption in step (307), and the subroutine
"accumulation start mode 3" is returned to the main
routine in step (308). Thereafter, the accumulation
continues until.the computer PRS sets the accumulation
end signals /TINTEO and /TINTEI tc "L" level.
15 Referring back to Fig. 9A, when the peak value
of the image signal read by the normal accumulation is .
not an optimal value in step (020) or (021), the
accumulation operation is performed to obtain the .
optimal peak value by AGC control. After the
20 accumulation is started in the "éccumulation start mode
2" or the "accumulation start mode 3", the flow returns
to step (003}, and the computer PRS waits for the end
of accumulation in the "mode 2" or the "mode 3“.
More specifically, when the-accumuiation is
25 started in the "modé 2" or the "modé-3“, the time

MAXINT is counted in "timer interruption" in step

(070). After the lapse of the time MAXINT, the signals



cont Fnues until the conmputer PRS sets the accunul ation end signals /TINTEO .
and ATINTEl to "L" level. 15 Referring back to Fig. 9A, when the peak
val ue of the image signal read by the normal accumulation is not an opti nal
value in step (020) or (021), the accusubéatton operation is performed to
obt din the opti mal peak val ue by AGC control . After the 20 accunul ation is
started”in the "accunul ation start node 2" or the "accunul ation start node
3", the flowreturns to step (6063), and the conputer 'PRS waits for the end
of accumulation in the " 2 or the " 3" "N@re specifically, when
the accunul at} on 4EI§@@05?%§t HINFE¥hérenﬁE§ Qt of"t hevelphe Bermipgteine
MAXI NT is counted_jin "tiner terruption’ in_ste 0 After the |apse of
the time MAXINT, tHe 3F % Jsag °’"'64M Ehe F"H“ﬁTEﬁg“a %y‘?l 1Heye o7 898 LS ot
"L" level to ter t | A me tinme, the inmage
signals are mputnglnégi ?%5%935 (§Sgb) EQhZBgE?fer the focus detection
calculations are 5 %%%E n p ) (o)

# éﬁ% §g§QQVégng? g&g caf@gléé ?ﬁé e

advances to steps (cn | mage si gnal obtal ned

by the accums atus&t:fdhtée ifodeegs PbobNecompEtoP, headirerEbpated as a
| ow-contrast signal, the fIOM/advances fromstep (016) to step 10 (017)

;t)e search drivi rwdv&aé@éf&s nBeepst foul) Sebt (094§ her " (BUS) 2" Wheh hene node
image signal obtained by the accumulation in the “mode
2" or the "mode 3" is discriminated as a low-contrast
signal,_the_flow advances from step (016) to step

10 (017). The search driving is performed without setting
the "mode 2% or the "mode 3"“.

- The_above operations are repeated during the ON
state of the switch SWl, and the lens is moved to the
in-focus position.

15 __An.operaeion of the AF control apparatus in the
continuous photographing mode according to the present
.invention will be described with reference to

Loy Fig. 9B. In the continuous photegraphing mode, since

the switch SW2 is ON upon the second half depression of
20  the release button even after the end of the previous
photographing operation, the flow is branched from step
(001) of Fig. 9A to step (022) of Fig. 9B through
connector .'
_In step (022), a subroutine "accumulation start
25 mode 1lF" is exeputea to cause the sensor unit to start
normal accumulation.._Gains in this mode are set to be

slightly higher than those in the "accumulation start



The above operations are repeated during the ON state of the swtch SW, -

-

and the lens is noved to the in-focus position. 15 An operation of 4
the AF control apparatus in the continuous photographing node according to
the present invention will be described with reference to Fig. 9B. In the
.cconti nuous phot ographi ng node, since®he switch SW2 is ON upon the second
‘hal f depression of 20 the rel ease button even after the end of the preygus
phot ogr aphi ng .operation, the flowis branched fromstep (001) of Fig. 9A to
step (022) of Fig. 9B through connector In step (022), a subroutine

~accumul ayi on,ghar w25 gRde 157 kieeéﬁgghﬁqgkgoﬂa%iﬁet@%nsﬁgsor unit to

start norimal accumiul ati on.” Gifis T n node are Set to be slightly higher

than those inghRereAcquBy Ehkgeaggag; the 98In bveni¢the safllal Is, the

accurnul ation tinme can be“shortene I ncreasing the gain even if the sane

object is 5Ubb§?b@@ 59 Qh%'éﬁ%%d”%%sﬁﬁg%ﬁﬂb%,mEB%h%Qmeh%BEO%EEQeB €

response characferistics of the focus control operation. The flow of

the subrouti ngmp26@iiyl @hkoRespahkemedaribteristiewnofnthegfol@s Wien this
subroutine is called, constant "200" is set as each of maxi num accunul ati on
time vari &bl esoMXblNTEpand tiBXL NTI of the 10 | ongitudinal and | ateral
sensor arrays in steps (121)

The flow of the subroutine "accumulation start

mode 1F" is shown in Fig. 10Aa. When this subroutine
is called, constant “200" is set as each of maximum -
accumulation time variables MAXINTO and MAXINTI of £he ~
10 longitudinal'and lateral sensor arrays in steps (121)
and (122) through step (120). Step (1?3) in this
subroutine is different from the corresponding portion
in the "accumulation start mode 1". Constant “5" is
set as the time TBTIME control wvariable BCNT. Constant
15 “S" represents 5 msec. Although the constant is set as
20 in the "mode 1", the constant is set to "5" in the
"mode 1F" to set the time TBTIME earlier, so that the
gains determined by the driver SDR during accumulation L.)
are set to be higher.
20 The flow advances to step(l104), and the same
control operations as in the "mode 1" are performed.
Referring back to Fig. 9B, the "accumulation
start mode 1F" is returned to the main routine. 1In
step (023), the computer PRS checks which one of the
25 image signals from £he longitudinal;aﬁd lateral sensor
arrays is employed as the final result. If the

longitudinal focus detection result is employed, the



and £122) through step (120). Step (123) in this subroutine is different
fronfthe corresponding portion in the "accumul ation start node 1". Constant .
"5" is set as the tine TBTIME control variable BCNT. Constant 15 "5"
represents 5 nsec. Al though the constant is set as 20 in the "node 1", the
constant is set to "5" in the "node 1F" toeset the tine TBTIME earller SO
that whe gai ns determined by the driver SDR during accunul ation are set to
be hi gher. 20 The flow advances to step(104), and the same control
operations as in the "node 1" are perforned. Referring back to Fig. 9B, the

"accunul atign sk3gl, ggggnéﬁg I mﬁ Hr?694 0 EZ ggbnlagﬁ§%ﬂesek@o?ron]the

(023), the conputer hecks one i mage signals

| ongi t udi na'_aném¥ﬂ69éa| %ﬁasgioaraavanbaseqal ex@g %ztshe flxrfahor%u.us 'f
the | ongitudinal focus detection result is enployed, the flow

advances to stepe@24jon bbpetheibat esabes¢BeAed betBRLRYBALht E%nfst'\é(
advances to step (026). If no focus detection operation is perforned

because bot h seshowslsfowoheaceonthet £ilbhealibancadvancesepo (928p .(028). 5
Since a quick focus adjustnment is strongly needed in the continuous
phot ogr aphi 8g, Fantkeaegbddknéntesobdiibetpessent Btvengilgnpeelethén

| ongi tudi nal sensor is enployed in the preceding focus detection, the sane
| ongi t udi nal sehB6rcpatisugusophphegtraphdngnginoshs embodiments of the

present invention, if the longitudinal sensor is
K_/ employed in the preceding focus detection, the same
longitudinal sensor is used for the following focus
10 detection. Also if the lateral sensor is employed in
the :preceding focus detection, the lateral seﬁsor is
suécessively used for the next operation. Because only
one sensor is used, comparing with a case in which two
sensors are used for a focus detection operation; the
15 operation time is shortened in reading-out of the image
signal and in focgs detection calculation. However,
when the two sensors are both in the low—cqntrast

\~/ ; state, the two sensors are used as in a normal focus

detection since there is no sensor to be selected.

20

25




10 detection. Also if the lateral sensor is enployed in the preceding °
focus detection, the lateral sensor is successively used for the next »
operation. Because only one sensor is used, conparing with a case in which
two sensors are used for a focus detection operation, the 15 operation
time is shortened in reading-out of %fe I mge signal and in focus detectjon
+ cal cul ati on. However, when the two s&nsors are both in the |owcontra
state, the two sensors are used as in a normal focus detection since there
IS no sensor to be selected. 20 25 -67- 1 When the flowis
branched fromstep (023) to step (024), the conputer PRS waits for the end

of the qead oper akjrpm alnd Ne1duae 1 Al (25 {heep O3 Pk Dl cggnsor

arrays in the node 1F. o hen the read operation of the _
l'ongi t udi nal @ENSOF HHEBGROMEhAEY PRS OTEE et a%e | dnd NeE I PAETFA T ON

processi ng shown in steps (050) and (070), the flowis shifted to step
(025), and f apesrasicacto Hreisal imbgd i Dinakd nfrémethonPohgitwdinsensor i nage
signals are 10 performed. When the lateral sensor inmage signal is used in
t he previous deoaer detregts aim tthee maiypukRr PRS waits for the end of read
operation of the lateral sensor image signal in step (026). Subsequently,
in step5 When the read operation of the longitudinal sensor

image signals is completed as in the interruption.

processing shown in steps (050) and (070), the flow is

shifted to step (025), and focus detection calculations | &_}

using the longitudinal sensor image'signéls.are

10 performed.

When the lateral sensor image signal ié used in
the previous focus detection, the.computer fRS waits
for the end of read operation of the lateral sensor
image signal in step.(026). Subsequently, in.step

15 (027),ﬁfocus detection calculations using the lateral
sensor image signals are performed.

When both the 1ongitudina1.and lateral sehsor p
imagé signals have low contrastrleveis, focus detection
calculations using both the longitudinal and lateral

20 sensor image signals are performed in steps (028) to
(035). In step (036), the computer PRS determines - .
which one of the sensor image signals is selected as in
the normal focus detection operation. Thése steps are
the same as'steps (003) to (010), and a detailed

25 description thereof will be omitted. |

' After the focus detection operation is completed,

the contrast level is detected in step (037). If the



-

15 - (027), focus detection calculations using the |lateral sensor inage
sighal s are performed. Wien both the longitudinal and |ateral sensor inage
signals have | ow contrast |levels, focus detection cal cul ations using both
the longitudinal and lateral 20 sensor_inege signals are perforned in
steps~(028) to (035). In step (036),'1k&§dbnputer PRS det erm nes whi ch one
of + tiee sensor image signals is selected as in the nornmal focus detection
operation. These steps are the same as steps (003) to (010), and a detailed
25 description thereof will be omtted. After the focus detection operation

s compl eted, the SAUEASARNEled S RIEC e BLERAORTY . If the | - 68

- resultant”contrast value 1s smaller a predetermned value, 1.e., if

a |ow contrast i fRiRGifthed MafddW i Se NOts BranchiedeoRBrade fgns driving

i s performed. However, if the contrast value is Targer 5 than the

predetern ned vadtRctdiE, fHHV ABANKELIIO 15EBRcKESP) andNfb t Néns edsil $ng
driven on the basis of the detected defocus anmount. Wen lens driving In

t he continuous pdleotpeyrfaphiedy nHbavdvexx oMt etliosl, coler £oEpus Bie PRS Yargerf or
an 10 interruption fromthe switch SW2. If the switch SW is kept ON at

this nonents thehagl ddse pojeslediamminesd exalust edtlvy fhewi adeancsi bo step
function. When the rel ease operation is conpleted, the SW2 interruption is
. (038), and the lens is driven on the basis of the
detected defocus amount.. |
When lens driving in the continuous photographing -
mode is completed, the compute; PRS waits for an
10 interruption from the switch SW2. If the switch SW2 is
kept ON at this momént, the release operatioh is
executed by the interruption function. When the
release operation is completed, the SW2 interruption is
inhibited. |
15 After the release operation is completed, the flow
returns to step (001), énd a new focus control
operation is started.
W, In the above embodiment, the gains are increased
in the continuous photographing mode. However, there
20 are other conditions which require a short response
time in AF control in-accordanée with operating statés
of the camera. As in "search lens driving" in step
(017i of Fig. 9A, the present invention is also
effective for focus control during lens driving.
25 In this embodiment, a nondestruétive read sensor

is used as an accumulation type sensor. However, an
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i nhibited. 15 After the-rel ease operatlom |§ conpleted the flow 7
_returns.to step (001), and a new focus: conttol "'Operati'on‘i's started. In the
above enbodi nent, the gains are increased in the conti nuous phot ogr aphi ng

node. However, there 20 are other copgitions which require a short
response tinme in AF control in accor dance with operating states of the
canera. As in "search lens driving" in step (017) of Fig. 9A the presiﬁ&
invention is also effective for focus control during lens driving. 25

In this enbodi nent, a nondestructive read sensor is used as an accunul ation
type sensoy. HeweURE 1 a8lon typé9sendor SGENNAE 34| CID L ¥PLsSENGRY 1B&ICh as a
CCD sensor may be enployed in the present invention. In the enbodi nent
descri bed abovemplbgedeisothespdesant hbneentiomous phot ographi ng node is

t he sensor used 5 in the previous focus detection cycle. However, for
exanpl e, the IateraInSEhsoembmdéwenbdeQCpibéér%h@?@}th@ssgn8¢Ef@$@®ce is
made to the Applicant's co-pending application no. GB 8919651. 3
(publication nén ttﬁ2298&39vou§ophgtqmrashlng mode is the sensor used

5 in the previous focus detection cycle. However, for
example, the lateral sensor array may be preferentially

used.

~—

Reference is made to the Applicant's co-pending ' \~)

application no. GB 8919651.3 (publication no. GB 2223139).
10

15

20

25



- 79 - CLAINBTIiwii\‘\\“\x*““autonat|o f ocugi ng apparathg:jor sai d

cankr a- havi ng aﬂ BW m e for _performng 5 phot ogr aphi ng every
operation of a relea ‘nwlnenber and a continuous phot ographi ng
state for performng the nekt *phot ogr aphi ng operation after an end of
previ ous phot ogr aphi ng operation, conprising: 10 (a) a

f ocus~detection circuit, operated prior to a photographing operation, for
detecting a focus state, said focus detection circuit being provided with
an accumul ation type sensor unit for +e€@iving incident |ight and

accunul ating signals corresponding 15 to states of received light and a
calcul ating circuiGLAES perform ng arithnetic processing of a focus state
on the basis of the signals accunulated in said sensor unit; (b) a driver
for driving a focusing optical 20 system in accordance with the focus

t at I ted b | cul at id f det ' it
bei ng fur ther provk Ziéﬁé‘rﬁgﬁﬁ% fhrRaropet Lh oresiRg (REargnare Lo

accumil at od by sal gh PENSRhetl fa iyt £ADEALILL Bt NELdEe foraﬁ@mhﬁﬁng

accunul ated signals
5 photographing every operatlon of a release operation

member and a continuous photographing state for
performing the next photographing operation after an
U end of previous photographing operation,
comprisings
10 (a) a focus detection circuit, operated prior
to a photographing operation, for detecting a focus
state, said focus detection circuit being provided
with an accumulation type sensor unit for receiving
incident light and accumulating signals corresponding
15 ' to states of received light and a calculating circuit
for performing arithmetic processing of a focus state
on the basis of the signals accumulated in said
sensor unit;
(b) a driver for driving a focusing optical
20 system in accordance with the focus state calcuated
by said célculatihg_means;
(c) said focus detection circuit being further
provided with an amplifier for amplifying the signals
accumulated by said sensor unit and transmitting the

25 amplified accumulated signals to said calculating
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- 71 - circuit; and (d) a selector tpr smntthng 3’ galn of said anplifier
between the single-shot state and the contifuod%' phot ographi ng state, sai d
sel ' . the gain of sai d anplifier higher in the
conmllmmn“u)m hing state than in the single-shot state. 2. A canera
of arn abit orat4 c sf oeusi ng apparatus for said canera according to CaimA;
wherein.said focus 10 detection «circuit conprises an accunulatik

time control circuit for controlling an accumulation tinme of a signal from
sai d sensor unit in accordance with gqe incident |ight, said accunul ation

time control circuit bei ng arrangéd” to differentiate the 15
accunul ati on tbgggulhn 598 singl e-shot state and the conti nuous
phot ogr aphi ng state t he same phot ographing condition. 3. A

canmera or an aUtO”Btka)fOaU%bﬂ&c%@&aﬁéku%wﬁQbhiﬁg a Sghincapger asaggor di ng
to'daim2, wherein said sensor unit conprises a first sensor portion for

form ng an accuampatifdersi pezwesmpplthed sdngdiedshakcukghitag andcuthe and a
second sensor portion for nonitoring a state of the light incident on said
first sensor 25cont1pupusophom@gga@bnages¢a¢Bn|saudssgﬁebtandsemnnnglI|ng
-72- the accunulation tinme of said accumulation tine

the gain of said ampllfler hlgher in the continuous

photographlng state than in the 51ngle-shot state.

2. A camera of an automatic focusing apparatus for . \u)
said. camera according to Claim 1, wherein said focus

10 detection circuit comprises an accumulation time
control circuit for controlling an accumulation time
of a signal from said sensor unit in accordance with

the incident_ light, said accumulation time control

circuit being arranged to differentiate the
15 ' accumulation times in the single-shot state and the
continuous photographing state in the same

photographing condition.

3. A ‘camera or an automatic.focusing apparatus for
20 said camera according to Claim 2, wherein said sensor
unit combrises a first sensor portion for forming an
accumulation signal supplied to said calculating
circuit, and a second sensor portion for ﬁonitoring a
state of the light ' incident on said first sensor

25 portion to generate a monitor signal and controlling
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conttol circuit by the nonitor signal. 4.* Al camﬁra or.ah. utomati c

focésing apparatus for 5 sai d canera accordlng to CLgLﬂLl+_MbﬁLELn————— -
said focus detection circuit conprlses an accunul ation tine co

circuit which monitors accunul ati on states of the signal Smmlﬂmm mmm”ﬂ“‘
control accunulation tinme of said sensor unit. 10 5. A ca
aut okt i c focusing apparatus for said canera according to Cla|n12 3" and 4,

wherein said accunul ation time control ? rcuit conprises a time
adj usting circuit mhich shortéﬁs The 15 accurul ation tinme of

sai d accurml ation " %\9@%1} gl rctg;u;l focgf coggi&luo%écéraﬁaeifgncogﬂ% ed

with the single-sho ate

phot ogr aphi ng CondbéhQPolZQchulé %ytéhe(ﬁﬁﬁi@ofrsfﬁhéytOnat'C f ocusi ng
n

apparatus for said canera accordi Claim b5, wherein said accunul ation
time control circuit sets a first target val ue when the accumul ation state
nonitored after a | apse of a first predetermned period of time from25
start of accunul at4on daescamérs eochanm adtomitistBdbeysing -adpparsehns for

second target value when the accunulation state reaches the first state,

and causes %50 perfsaidtbameracaccotrdingnto Gpeimtl prwhemein said fHoms or ed

accunmul ati on state reaches the set target val ues, and
detection circuit comprises an accumulation time
control circuit which monitors accumulation states of
the signals in said unit to control accumulation time
of'said sensor unit. |

10
5. A camera or an automatic focusing apparatus for
said camera according to Claim 2, 3 and 4, wherein
said accumulation time control circuit comprises 'a
time adjusting _ circuit which shortens the-

15 accumulation time of said accumulation time control
circuit for continuous state as compared with the

single-shot  photographing state in the same

A photographing condition.

20 6. A camera or an automatic focusing apparatus for
said c&mera according to Claim 5, wherein said
accumulation time control circuit sets a first target
value when the accumulation state monitored after a
1apsé of a firgt_predetermined period of time from

25 start of accumulation does not reach a first state,
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tlne:shbrter than that of the
S|ngle S as the first predétef' ‘hed “"perfiod of time sin
am\‘“ m ot ographing state. 10 7. -+ A focus sel ection
suse in focus detection and adapted to differentiate between
a ¥irst nDde and a second node, said circuit being adapted to receive -~
sensor output signals froma plurality of sensor sections of a focus Qg#
detection 15 neans havi ng accunul’ati on type sensors, said circuit

including an geggCugul gkoRad ¢aRged! vaﬁ%@”swheBOEhEDBbEthﬂQtlon_
accunul ati on states of the sensor output signals to control accunulation

times thereof, gRadepkehiches MhRNFirk® stakeli brdngauskBeto apeuiForal ed 20
signhals, a calculatlng means for calculatlng a focus state on the basis of
signal s throughthei d acphinuilatioaans operdtieans uhatladjthet i montiltereder at i on
of said circuit in accordance with selected one of said first and second
nodes, wherei n secummiatsohostadieuseiachedsthe selie tepgest vaduesyparinses a
time adjusting neans for - 74 - shortens the accumulation time f or
sai d acBunul at BaAdt | kdmeondiiystingnsifreuitasetsi astimedshasteanphvad with
said second node_in the sanme phat ographi ng condition, and said neans for

adj usting a gai khak 50f they &L -Ehet tosﬁétﬁlghéﬁ i nthee fifdAsSthode

than in the second ,npde. L
predetermined period of time 1in the contlnuous

adjustlng circuitssets

photographing state.

10 7. A focus selection circuit for use in focus
detection and adapted to differentiate between a
first mode and a second mode, said circuit being
adapted to receive sensor output signals from a
plurality of sensor sections of a focus detection

.15 ‘means having accumulation typé Senéors, said circuit
including an ‘accumulation control means for
monitoring accumulation states of the sensor output .
signals to control accumulation times thereof, an
amplifier means for amplifyihg the accumulated

20 signals, a calculating means for calculating a focus
state on the basis of signals through said amplifier
means, and méans for adjusting the operation of said
circuit in accordance with selected one of said first
and second modes, wherein said means for adjusting

25 the operation comprises a time adjusting means for
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8. A focusi ng apparatus as clained in Clafm1l and'arranged “«e construct ed

omcri hed” “ui Amlﬂﬂmilﬁ\\\lﬂ“lw Sne of the embodinents |11 ustrated in

t he acconpanyi ng Vi nds and adapt ed to discrimnate between
firgt and second canera nmodes. - 74 ~ '
LVl

shortens th§$qccumulation time for .said accumulation
time control means for said first mode as compared
with said second mode in the wsame photographing
condition, and said means for adjusting a gain of
5 said amplifier to be higher in the first mode than in

the second mode.

8. A focusing apparatus as claimea in cClaim 1 and
arranged, constructed and adapted to operate
substantially as hereinbefore described | with
reference to any one of the embodiments illustrated
in the accompanying drawings and adapted to

discriminate between first and second camera modes.




