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MECHANICAL SECTION
1. DESCRIPTION OF MAJOR PARTS IN THE MECHANISM AND PARTS LAYOUT

VIEWS

1-1. Automatic Discrimination Mechanism for the 8 mm Video Cassette

Lid Lock
0 0

@ @
00 0°

0

Reel Lock Mechanism
(31

Table I

--....... Object Closed Opened
(I) Error Erase Prevention Switch Hole RECEnabled REC Disabled
(2) Tape Type Type A (MP Tape) Type B (ME Tape)
(3) Tape Thickness 13/lm Tape 10 urn Tape

Fig. I View of Cassette Bottom

RECOisabled

v. Error Erase Prevention Switch Lever

. "' REC Enabled
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1-2. Positions and Names of Major Parts in the Mechanism

Capstan G)

Motor L

Worm Gear

Slider ®

Arm LS®-----r
Pulley ®

Arm TG7
v.:lV-:-"

''''o.iI-Yf'7'Cl-+--!-- Pinch Press ill>

Lever Eject

Leaf SW ®

Transmission Gear (i)

T @

Y..l--if--t--f-+-if-- Pinch Arm IS!

TG6@
TG5@

TG4@
TG3@

TG2@

Reel S@

Hard S@-J---llr- r "

Arm TG1 I»

Solt S
Swing Gear@ Solt T@
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2. DESCRIPTION OF STRUCTURE'IN:EACHUNIT'

2-1. Gear Train

.Motor h(j)rotates.

RPM is decreased byWorm Gear. ®

RPM.. is further decreasedby Gears, (ID.., . ,

GeaFil,@) rotates.

Cam@rotates;, ...._-

TransmissionGear ® rotates.

Motor L e

Worm Gear (2)

Gear A@

Gear B@

Cam ®-HIo-

Transmissjori-Gear <ID
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2-2. Brakes 550ft and 5 Hard

VL-E30 Series
VL-E40 Series

Cam ® rotates.
t

Slider (J) moves along Cam Groove @.

Slider (J)moves to Hard Arm LS ® moves along Cam Groove ®.
S @ to lock Reel S @.

>}
Arm LS ® pushes Chassis LS ® to drive.

Arm TG I CD moves to pull String CID and String I Pawl of Soft S @ hangs
CID tensions Reel S @. on the edge of MD ®l.

Soft S @ resets braking
-- - ----- - -- -- -- ---- -- - - of Reel S @.

ICam ® stops.

5
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Brake S

Arm TGl (j)

Soft s@

Cam Groove

Cam (1)--H--;,t.
Slider

Cam Groove

Arm LS@

,1,-·

Chassis LS ®
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2-3. ChassisLS and Arm TG7

I Cam CD rotates. I

Ann LS @ moves along CamGroove@.

Chassis LS@ slides.

Ann TG? ® movesalongCam@ of Chassis
LS@.

t
Chassis LS @

Cam ®

Arm TG7 ®

Arm LS@-...J.--------lt';;:{

Cam CD

Cam Groove
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2-4. Arm TG1

Motor L <D rotates.

Chassis LS)@islides,"

103, TG4 @ slides along thegroovepLCamBase T03, 4 @.

ArmTGL@:moyesalpl) TG3;A@., ,'.'.

Motor l (j)-Ii-''''

TG3,4 @--;--;..

Arm TG1 It

C.m B••• TG3, 4® -r-'-F'r'f

Chassis lS ®

8
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2-5. PinchArm (Pinch Roller)

Motor L G) rotates.
{-

Cam ® rotates.

Chassis LS (f) slides by moving Arm LS ®
along Cam Groove @.

t
TG5, 6 ® moves and also moves Pinch Arm @.

t
Cam ® further rotates.

Pinch Press ® moves by Slider ®.
-}

Pinch Press ® presses Pinch Arm @to Capstan
@,

VL-E30 Series
VL-E40 Series

Motor L (j)

Cam Groove

Arm LS@-j--\::::::!=-.....

t
Chassis LS (/)

TG5, 6 ®

Slider @

9

Capstan ®l

Pinch Arm®



YI.:,E30:Series
VbE40:Series

2-6. TG3. 4 and TG5. 6 Bases .'",

Cam <D rotates.

AIm LS @ moves along Cam Groove'@,

I TG4 (J)moves. I I TG6 ® moves. II TG5 ®l moves. I

Ann Gr: @ moves along Cam Groove @.

Aim LS.;@.pushesJJhassisJ..S@to(j.rive.,,;···
ij 1,"" ;-, ': t--.,

Guide Ann S ® moves.

I TG3 ® moves. I

Guide Arm S

I -'0

I; Cam' GroovEf-@ c,..."

TG5 eilI
TG6@

Arm GL @ Slider GL ®

Chassis LS®

10



VL-E30 Series
VL-E40 Series

2·7. Drivingofthe ReelUnit

Ca stan CD rotates.

PRM is decreased by Change Gear (J).

Pulley @ is rotated by Transmission Belt @.

Swing Gear Ann @ moves and engages with Reel T ® or S @.

Reel T ® or S @rotates.

Reel S C2l

CD

Change Gear (J)

u--+--r Reel T ®

'------t_ Transmission Belt ®

Swing Gear ® Pulley ®

11
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3. DESCRIPTION ON OPERATION OF THE MECHANISM
TRANSITION

3-1. Cassette IN (1) , .>') y;,,;: , " , ,
"L._

Cassetteis put in. "1 , I "- - .. -
,) .)" 't',. -r: ') , " ',,',. ,

CassetteControlPawl Cj)releases of CassetteLid.
Thus;'Cassefie:LidiJan freely \JeclosedllmLQpeiJ.ed.

w '/-

CassetteControl@ Is pushedinAri'oW 8dlre<:tidnj

i
Lock guide @)moves Cassette Lid opens. At the same Leaf SW@ is turnedON
in ArrowB direction. time, lockingof Reel in cassette byLever Eject @.

is resetmaking Tape removable.

tI CassetteControl@ IS loejeed. I
@

Cassette Lid

Cassette Lid Lock

12



Cassette IN

m 0\ 000

VL-E30 Series
VL-E40 Series

Cassette Co ntrol Pawl CD

Cassette Control ®

Lock Guide ®'--r-n..s;:===:{.

LeafSW

00 0

0000
00000

Lever Eject CID

13
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Cassette IN

Motor L (j)

TG3,4®-,,\

Chassis LS ®

Arm TG1

t
String <ID

MD

ReelS (J)

Soft 5 ®

Drum

Swing Gear ®

15
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TGS,6 @l
Capstan @

Arm TG7@

+r--;-- Pinch Arm @

Reel T ®

Soft T ®i

------- ---



_•. ' ....;..,.-_.. .. ....

3-2. PLAY

I Press Button PLAY. I

,
Drum ® rotates. I I Motor L <D rotates. I I Capstan @ rotates. I

·1 ; ;,;.)'," I
l' J, ! J,

AnnTGI ® moves. HardS @'movesand HarcVf@Jifioyes and , PinchArm ,® moves and
releases brfikingof

, ,,"/' .. '1.' -.'>
releases braking of Pinch Roller CV presses to

Reel S @. , ,Reel "j"'@'. ' Capst,ur@,.
., , , ! - ", '

;
,

.:', ,
String @ tensions Reel S e.r 'Pinch Roller CV rotates.

. ... ,t,·-, 0,; , , '

,- ,Swing Gem'® moves and
T@.

, ':.': ..:, 1 " t,
- o' Reel.T @ rotates., ' t.

- s'oft l'@ rotates and

.\ ! ' 1'0
orhg;ges wiiJi Reel,11@.

Drum (ID

Motor L (IJ--It+....

Arm TGl @-f--r-'I

String

Hard S@)-f----fIl'"Y

Reel S (j)
Swing Gear@

lIi

Capstan@

19-t?,,;;::-t------j- Pinch Ro11 er r])

Pinch Arm ®

Hard T CID

..-1-+--1--1- Reel T®

Soft T@



3-3. TAPEPATH

Tape is pulled out of Reel S ®.

Tape is tensioned by Ann TOI <D.

Tape passes T02 @.

Tape passes T03 @ and direction of tape is changed by T04 @.

Tape wraps on Drum CID.

Tape is directed back by T05 @.

Tape passes T06 (Z).

Tape passes between pressed Capstan ® and pinch Roller @.

Tape passes Ann TO? @.

Tape is reeled up on Reel T @.

VL-E30 Series
VL-E40 Series

TG3@

TG2 (g)

Arm TG1 (j) /

Reel S@

TG4@

17

Drum @ TG6 A
TG5@ <.!J

Capstan @

Arm TG7 ®

Pinch Roller @

Reel T ®



11L:'E30 eSe/iiEis!
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3-4. PLAY PAUSE

Swing Gear <ID st9PS:'

Soft T @ stops.

capstan G) stops.'.

SWipg, @

-'i i .

10:

-

: Pinch Roller @ stops.

G)

Roller @



3-5. PLAY CUE

VL-E30 Series
VL-E40 Series

I Press Button FF during PLAY. I

I Capstan <D rotates in high frequency. I
I

J
Swing Gear <ID rotates Pinch Roller @ rotates
in high frequency. in high frequency.

y
Reel T @ rotates in high frequency. I

...
I Soft T @) rotates in high frequency. I

Capstan CD

Roller

.-Hl---i---I-Reel T@

Soft T@

Swing Gear@

19



Vh-1;30Se:ri!l$
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3-6. PLAY REW

I PressB.utton RE:W di.lJ,:ingPP\¥) "',. ' ;i" 'f'
I c!apstan@ reyetsel}rfotlites til'hlghfito91leIicY: .F"

I ;!

Pinch Roller@) tev.erselYl
rotates in high'frequency:" 'I'

Reel S e

, "

(0

Swing Gear @ Pulley @

20

Pulley @:teverselyrotates;'
in •....

'i' ..'
.····SwingGeaIi@engages)' .)
. .: with Reel seD. 'f ..

-,,:c. ; ...• .' '..'" .;)
. Reel S <D rotates in high

frequency.

Capstan'@

Pinch Roller @)



3-7. FF

VL-E30 Series
VL-E40 Series

Press Button FF. I

Drum ® rotates. Motor L <D rotates. Capstan @ rotates in
Ihigh frequency.

I
Arm TG1® moves. Hard S ® moves and Hard T ® moves and Pinch Roller @ moves

releases locking of releases locking of and presses to Capstan @.
Reel S@. Reel T@.

V V
String ® tensions Pinch Roller @ rotates in
Reel S ®>. high frequency.

Swing Gear ® engages
with Reel T @.

V
Reel T @ rotates in high
frequency.

'"Soft T (J) rotates in high
frequency.

Drum

Motor L

Arm TG1 @"--1---II.1

String

Hard S

21

.. SoftT 0

Capstan ®

Roller@)

';-'r--j----j- Reel T @



VlLE3fr'Series
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3-8. REW

PressButtonREW. j . ,

;'Cl\pstan @ rotatM4n
high freqlltlllcy, ','

PinchRollerl@rotates m ! "l-;
high frequency,

.,.- -'--.
AardS@) moves-and Ha'fifT@'IIlOves·1tIld rr l' y
,tclea:sesloeJ4ngbf,:: ::releaseslotklngof;:"lind'presse$ Capstan @.

i __ , _ ;C ..

SwingGear <Z> moves and
engages with ReelS ®.

ReelS ® rotates in high
frequency.

Drum ®

Motor L CD

Arm TG1@-I--'---'l,,",

Hard S

Reel S ®

Capstan ®

Pinch Roller @>

?Y::=f.J..HardT®

Reel T®

22:



3·9. EJECT (1)

VL·E30 Series
VL·E40 Series

Press Button EJECf.

I Drum <D rotates. I Motor L @ rotates. Capstan ® rotates.
'+' ...

Slider @ slightly slides. Pulley (j) rotates and Swing
Gear ® engages with Reel
S@., ....

Hard S ® moves hanged on the Reel S @ rotates.
Pawl@ofSlider@.

'+'
Hard S ® releases locking of Reel S @. I

,
A

23



VJ.;-E;30SElries
VL.-E;40Series

EJECT (1)

'/; '....

Reel S@

Motor L ®'--I-+.....

Pawl ®

0rumJD_

Swing Gear@

Pulley (1J

24

Capstan ®

Slider ®

.- . ,•._,,"'J.,.'



EJECT (2)

VL-E30 Series
VL-E40 Series

A

Drum <D continues to rotate. Motor L <ID continues to rotate. I Capstan ® continues to rotate.
... t ...

Chassis LS @ moves. TG3, TG4 @ and TG5, TG6 @ Ejected at the same time,
moves. the tape is reeled upon Reel S

@.

J,
Arm TGl ® moves. String Pinch Ann ® moves. TG7 ®l moves.
@) is loosened and releases
tensioning of Reel S @.

I
Slider (J) moves and puns out Lever Eject @.

t
Lock Arm @ is released by Lever Eject @ and
Cassette Holder ® is ejected.

25



VI!.tcE4'<nieries

EJECT (2)

Chassis LS ®

Cassette Holder <ID

Reel S ®

Lock Arm

Drum CD

Slider 0

00000

26

TG7 (l)

PinchArm @ "
, ":TJ, .,":'")'}-t)J1:;:2)

":.1 ;n::1 h:j:r: 1:;:'loI :r;;

lever Eject®
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5. CCD OPERATION (LZ2423S) (VL-E30S/HIXlE7E1D, E40S/HIXlE8E1D)
5-1. Outline and features
The cameras use a is 1/4" solid state CCD that has 320,000 picture elements (effective 290,000). Figure 5-1
shows the composition of these picture elements.
The CCD is an inter-line systemwith field accumulation employing a complementary mosaic color filter.
The camera is equipped with V-OFD (vertical type overflow drain) high speed shutter, which requires no
memory device.
(Shutter modes: 1/S0 and 1/500 (sports mode»
The major features are:
• 1/4" 542(H) x 582(V) Approx. 320,000 picture elements

(Effective picture elements: 512(H) x 582(V) Approx. 290,000)
• Blooming suppression
• Variable electronic shutter function (2 modes in this model)

542
512

Picture area
512 (H) x 5B2(V)
(Approx. 290,000 elements)

28

Figure 5-1. Picture ElementsComposition
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582

: Optical black (OB) area



5-2. Basicoperation of a CCD camera

[',;GJV4!uri2)

PE-='41'41"i:JV3' ",: j'

':-<-,
aH2

OD
OS

T1

(Note)--D
Block Diagram. .:;.:,')'ii:' ,<;,,1 .' J:.I' r. ":":"';

\ii} y
, "

• Refer to Figure 5-2.lwhen receives light, an electric to its
intensity will be produced ands'tqrel:!;::i,:'c:':

• The charge is then out shift register during the period by the
sensor's charge reed-out SG2, which are overlaid on thebv.erlical transfer clock
signals aV1ancHiV3!-- . " .._.,'"--._-------,---,, ..

j ,0 i ' i

• The signal charge read out toithe.,;'i!rti€al:shift register is transferred to shift register
;;.;, transfer clock signals aVl - aV4. This is done step by step for every

horizontal blanking period.
• The signal charge transferred sent to the output section by
the horizontal register transfer clocksignals aH1 and aH2 within the horizontal scan time (1 H: 64
psec), covering the number of horizontal elements.

• In the output section, the charge detection capacitor, which is initialized by the reset gate clock
signalaRS, receives its charge from the horizontal shift register and outputs the electric potential
corresponding to the charges received. This electric potential is amplified by the output amplifier
to produce CCD signal.

j -2 .{GOO,Oi?5: J<,rU' (D)
i1o)j-::'WQi!)O:Y 3t:.:i" '-?YIDrli:

.',;;-':" n:.J;"iJ j t '-, ,.' 2\ O)J.... , '!. I ..d ll:. t L_p i ;.,-' .... '';:' .2-: .:.:::.::':j:': ::_l":::: i':'_: ;.1 ,:;;;;] I ,'" I 'i " ,,,' -c- '",'J r;:,>.J, " , ;.

P-well
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5-3. High speedshutter operation
The CCD image sensor adopted in this model enableds the draining of unnecessary charge in every
horizontal scan during the horizontal blanking period, enhancing the high speed electronic shutter
operation. Thus, while having no memory section for the high speed shutter operation, various shutter
modes have been made available.

(j) V-OFD(Vertical overflow drain)
As shown in Figure 5-3 (a), Vsub voltage is applied to the n-substrate during normal operation,
suppressing the generation of excessive charge which will cause smearing or blooming.
When the electronic shutter is operated, A Vsub voltage is added to drain the charge accumulated in
the sensoroutput of the substrate. (Figure 5-3 (b))

Vertical transfer clock (BV)plus
read-out pulse (SG) Light

Polycrystal siIicone

n+ p+

A1

n+

2nd P-well

n+
I
1
I
I I
I 1st P-well II 1
I I
1 I
I I

Hole accumulation

VSUB (OFD)

___ '---.,,...--J '---.,r--' '---v---/t Vertical i Photo sensorI shift register
Channel stopper Read-out gate

(Transfer gate)

Figure 5-3 (a). Sectional View of (CD Image Sensor
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Smearing: When the sensor receives intensive light, the generated (h-arge:teeaksr.Qut:o't'the've-/iihtal.;'·i:
'1. L'.;,'/D ::\ :gf;':nL;lb 'Jrlt ;:;;);;k},:;;;10 :.?jr!J ni 7l;-;SrT:iG)) 3dT
:,"'); ,j'Li;,':,: :; in pictures.:':! !3] ,){L \2il j',U;) hDrJ
"TBIooming r,-: whel'nth;ereiisj'a7sin'gle;extr;1mely:brrghtispoHn.the: ptctore ;photo"'i c

sensorwill fill up the transfer gate and the channel stopper"':.!;);,,,,';; ,)bs,,., i"D'/; DVCili29bom
Asa result, the light appears to surround the bright SPQtjc, ]f) 'He-!inC'o (J'i')\' Cl

;,.;,

v = vsub + It:,. VS,ub, '
Wh'm.high shutter is

. "

i") -): l',));:;' "_:c.,.i::\i _
t:,. Vsub

V=Vsub\ .J , _
i5i.irfngnorrrlaloperation

.'_., ,1.·,.-..'

Charge drained oy
t:,. Vsub application

Hole
accumulation

I ;\,:/;\1 " F: i
r- I
r=igure Cb).) Ver1!cal Potential at SensorSection

j,-j.,
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® Shutter pulse timing
Figure 5-4 shows the timing chart between OFD(pin ®>ofthe CCD image sensor) and lilV1 pulse (pin
@of CCD image sensor) in each shutter speed. Figure 5-4 indicates that, after the sensor read-out,
the exposure time (charge accumulation time) for the following read-out can be varied by the
number of AVsub pulsesfollowing the sensor read-out pulse.
In this model, pin @(OFDX)of IC1 (CCD timing generator) sends out AVsub pulse corresponding to
the preset shutter speed, which is supplied to pin ® of IC2 (V-driver). After being amplified in IC2,
the pulse is sent out from pin @(Vsub) of IC2. It is then overlaid on the OFD voltage and supplied to
pin ®> of the CCD image sensor(lC1001 ).
Refer to Chapter (4 Circuits Description) for details of shutter speed setting.

lilV1
(Pin@of CCD)

OFD
(Pin ®> of
CCD)

1Field (1/50 sec) I Magnified Charge read-out pulseI d I time axis (5G2)Charge rea -out pu se I / "y . :
=:J1 --.: :'----------- I I

J /H I
: : A Vsub pulse
I I
I I

1/500sec. .-.J.... LC--i i
J, /'--------------------,

1/50 sec. ____________ No I!.Vsubpulse

Figure S-4. TimingChartlor EachShutter Speed
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2.4Field 31'1" "-_. ..
HO
VD

"V4

"V2

"V3

aV4

"OFD I I
581
582

os JLl

"V1

HO
VD

,
I"OFO, I I '

·0U:i:'582 :',,

"V3

"Vl

5-4. Drive pulse timing
{]]:) {}'FJ fJ;JZ;',/JJ:;c) J'L5r-b 0<:1?',,:·' :;";u -::'"

.J!J i5ma«ie,l:ly' PJI1se,tMli ng
Si,.of.,0.VJ,,}2/)!,2, ;<It,,tQ,e; ka fjel!'!Jjll)clJ .f!!!d::xDurin
drive frequency is15.625 KHz. ";)2L,J2 ;,cl '" ,:,,2'1h h "DdN1W'

D, si)oWitn.e,tloolng"d1'lrtsnfQriNett,l<al' ctra'nsf.enillq Jl1adiQutJ r,&,SP-
I,)] rri C.'f!.)

Figure 5-5. Vertical Transfer TimingChart
1.3 Field

HO -,
"V1 -U
"V2 --U
"V3 ---f!
aV4 ---.Jl
2,4 Fieid

HO -,
aV1 -U
"V2 --U
aV3 ---f!
aV4 ---.Jl

Figure 5-6. ChargeRead-Out Timing Chart
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(j) Luminance component (YH signal)
The YH signal component is obtained after the sensor outputs the signal to the CDS (correlated
double sampling hold) and then smoothed by the low pass filter.
In Figure 5-9, the YH signal for the n line and n + 1 line in the 1.3 field will be expressed asfollows.

YH(n) = (G+ Ye) + (Mg + Cy) n line
YH(n+l)= (Mg+Ye) + (G+Cy) n+1Iine

The designation of each complementary color filter is shown as :
Mg = R+B
Ye = R+ G
G = G
Cy = G+B

Ye Mg Cy
r'--., r'--., r'--.,

YH(n) = (G+ R+ G) + (R+ B+ G+ B) = 2R+ 3G+ 2B
Mg Ye Cy
r'--., r'--., r'--.,

YH(n+l)= (R+B+R+G) + (G+G+B) = 2R+3G+2B

Therefore, the following expression is obtained.
YH = 2R+3G+2B

The same also applies to the 2.4 field.
In practice, the sensor characteristics and spectral characteristics of the complementary color filter are
adj usted to the following theoretical value for broadcasting systems.
Y = 0.3R+0.59G +0.11B

As shown in Figure 5-10, the sensor output signal (CCD OtlT) is supplied to pin@ of HA8144AF. After
the CDS (correlated double sampling hold), AGC is outputted from pins@ and ®l into pin @ of IC102,
and sent out to DSP after AID conversion.

® Chrominance signal component
The signal outputs (pins@ and ®l) of IC101 (CDS, AGe) are AID converted at IC1 02 to be sent to IC201
for the internal generation of OH, 1Hand 2H.
When the following expressions are available:
Mg + Ye = C1
G+Cy=C2
Mg + Cy = C3
G + Ye =C4,

and the r, g and b components of each colorfilter are defined as follows:
Mg = r + b
Ye = r + g
Cy=g+b
G = g,

with the correction values ofthe color reproducibility:
5r = 0.5
5b = 0.5
Sg = 1/3,

then, R, Gand Bcan be separated asshown in the following expressions:
R = C1-5rxC2 = 2r + 0.5b
B = C3- 5b x C4 = 2b + 0.5r
G = 1/2{(C2 + C4) - Sgx (C1 + C3)} = 5/3G
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The signals C1 and C2 and the signals C3 and C4 are outputted in
C""d);;,:;rU ,cc<'" l;X';3'CL,) ,; Cl" C),:T

For the subsequent operations to be :pla(epclfl,th,eL,bL
point ;")c1 J;;',.,v ::,i'J?- E :' ';){]} (] i ':in;; l' -';' n lY1::, t';"jJ"J F':' d
For this, the point sequential signals of C1 C3, and (C2 + <:4)iandthe, ,C2,
C4 and (C1 + C3) are produced to obtain the 3-point:sequ'entiaL of:R,:Giaiidl!,bji
the both after multiplying sr, Sgand Sb in;the,cdiar sepa'rati:onblad<,ic,-",)ccc'(» rb", :o
Create the following 2-point sequential signals of R-G and B-G from the 3-point sequential-siqnals.of
R,G and B, and then create signals R-Yand B-Y from the following expression: ji

R-Y = Gry {(R-G) - Mry (B-G)} ,
B-Y = Gby {(B-G) - Mby (R-G)}
[Gry, Gby: Color difference gain]
[Mry, Mby: Hue]

\ -.

. ;-! ; , !

1 -.':'

J) ,I, ', ,"

1

,'(»' 'J.

;1

, ,,-:'-',

"j

., "

,I;'
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6. SIGNALFLOW
6-1. Summary
This model has reduced a considerable number of parts by processing digitally the signais of the camera
section. Described below are the outlines of the camera signal flow. For details of the circuitry operation,
refer to the description of each circuit.

• Photo image captured by the lens is converted to a electric signal by CCD image sensor (lC1001) to be
inputted into CDS, AGC(lC101).

• CCD OUT signal received by IC101 is processed by IC101 for CDS, GAIN SELECT and AGC, and then sent
out asYADIN signal.

• YADIN signal outputted from IC101 is clamped for AD conversion by XCP1 pulse, and then inputted into
AID converter IC(IC1 02).

• IC102 conducts AID conversion on YADIN to convert it into 9-bit data for each picture element. Data
thus quantized is sent outto DSP (Digital Signal Process: IC201).

• IC201 generates a luminance signal and chrominance signal based on the digitai data sent from IC102
and processes them for white balancing, y correction, knee, and FADE before sending out to D/A
converter (IC241) asYDATAand CDATArespectively.

• The luminance signal processed in iC201 goes into 1HDL to become signals OH, 1Hand 2H. Signal 1H
drops off the color carrier by going through LPF to become Y signal bus. Each DTL signal of H and V
created from signals OH, 1Hand 2H is mixed with the Y signal bus, then applied with CBLK and finally-------
outputted asYDATA together with SYNC after being processed for y correction, knee, and FADE.

• By processing color signal in IC201, the consecutive signals C1, C2, C3 and C4 are created through
interpolation from signalsOH, 1Hand 2H sent from 1HDL.
The signals R, G and B are separated from these signals. For the color signals to be processed in the
unified system,the signals R, Gand Bare placed into the 3-point sequential order. After this, the signals
are processed for W/B, y , knee, and FADE before being converted into R-Y signal and B-Y signal by the
color difference matrix circuit. And then they are given subcarrier modulation to be outputted as C
DATA.

• D/A converter (lC241) conducts D/A conversion on Y DATA and CDATA respectively to generate analog
luminance signal (CAM-Y) and color signal (CAM-C),and they are sent out to the VCR circuit.
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7-2. Luminance signalcircuits
(1) IC101 (CDS, AGe) and peripheral circuits' 1 ,,?sb

CCD OUT signal sent out from the CCD sensor circuit '-:'.'-
The j-Z.G 1:>:1 ! EC • eo : I;

','\ . ',:'1 -J; 1 .. ..J.,.,,, ]
j"'j\m. ::_L ..

" 0-10.SdB +4-11.3dB

1100mV

+ 11.7dB

AGCCTL'

o,.... ;

sck'rJljj
SDAT"AD)SPl SP2

Standard
CCD output:
170mV

1) CDS (correlated double sampling) circuit
CCD image sensor sends out alternatively:thEl.npis.eseetion (signal for "A" period) and the signal
section including noises in it (signal for" B" period). Major noises occurring in the image sensor are

, Iow .frequency noises: andovedaid :on signa/star output, Accordingly,thismityresliltinthe'

,,) ,,:;";;]', 0:;;':;- n;:iJ\''''- i';.";:') C>: ,";;;']
.. 'cDS circuit is made Lipof a cramp circuit, a sample hold circuit and an inverted amplifier; where: Ipw·..::

• ..,J ' .. _ ' .... '_." J "..--'" , I J , "

frequency noises are removed by clamping the noise section ("A" period) of image sensor output
signals to a fixed voltage, while serial signals are generated by replacing the noise section with the'
signal section by sample:holding the signal section (" B"period} induding noises in it; (RefeftoFigure
7-3).

u.. .•, Clampdrcuit (CLAMP); ., \--
The noise section ("A"pefiod) of inpu'tsignalGnsdarrlpedby sampiel'l0ld1 (spi) pulse <g)CFCDS,
pin®)to a·fixed voltage to supply output signal toihe sample-hold clrcultefterremovlnq low fre-
quency noises. (Refer to Figure 7-3-(b)-@.)

.' Sample holddrcuif(SH)"
" .This is a circuit to sample' hold the signal sectiohindUding noisesin it, where the signal sedion("B"

period) including noises in it is sampled by sample hold 2(SP2) pulse@ (FS,pih'@) arid then kept
held up to the noise section ("A" period) to generate serial signals by replildhgtherioise

.; ;with the signal sectlcm.(ltMefto Figure7"3'(b)-@.) , ',);,i eT'
• After beinginverted:ahaarnplified/I'he-serialsi'ghals are supplied ([rcui't.

'>' , .

J,: '
.,,'!
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INPUT -+--1

occo OUT

@SP1

@SP2

@CLAMP

SP2

Figure 7-3(a). COS circuit

A B

Amp

>---JI---. OUTPUT
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@S/H

@Inversionandamplification

Figure 7-3(b). COS time chart

2) AGCgain
Byserial transfer of 7-bit data with the microcomputer, AGCgain canbe set 0 up to 21dB.
In the internal circuit, 21dB variable width is available in AGC1 (preceding part) and AGC2
(succeeding part). For AGC in this model, AGC2 which is set at the standard +4dB raises GAIN
gradually up to + 11.3dB,and then AGC1 continues to raise it up to the value from OdB to 10.5dB.
After AGC, it isamplified to + 11.7dBbefore being sent out to pins@ and ®J.

3) A signal outputted from IC101 is clamped at the set up level (Q103) by PDS CTL DCvoltage supplied
by XCP1 pulse from pin @ of D/A converter IC503 before being sent to the subsequent AID converter
IC102.
Also, the adjustment of PDS CTL ismade by address75.

(2) IC102 (AID converter)
This is9-bit AI[)converter where an analog video signal inputted from pin ® is converted into a digital
signal before being sent out to the subsequent IC201 (DSP). (D1 to D9)
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(3) IC201 (OSP) luminance block ',;( ':'"
• 9-bit date (01 to 09) sent from IC102 (AlO through YH LPj 1HOL. At this time, its
color carrier is removed to becom$,-X,H signal. <,' i r ,0.

This means piswre elements, an4 can be ,hllndled as luminanp,e signal in either
ofthefoUowingtwoexpressions(! i '-,- >'1' [" "1; ,,,

I·",,,, -" -.. .. "" -"-"-"'"r-- ----T----- ---I 1-:\:) !...... ,-_°'·'1 !') ,---{-- i ll ....j!!,

YH = (G + Ye) + (Mg + CYP=(Gj+ R + G) + '(R-,,±'B,>±!G + B) = i2R.,i.".3G.i+ 2B
Or

YH = (Mg + Ye) + (g + Cy) = (R + ''''J.G' + B) = 2R + 3G + 2B
For details, refer to the descriptions in "5-5. Colorfilter." .;

.1(:\.)1': .>J/:l ',',:'JJ «.-

_, - - .l
• Aperture signals are classlfled-lnto- hWrizontal--::' "---" .. _.",_.....;'.- :",.':.,---, ... '--'._- -. -.,._" ";;.. ' "" - -
vertical aperture signal is J¥O qlH and the signal 2H with the
subtraction of 1Hasshown in the following expression: I !I i .

I" \ \; pr"1 :-j-'!""i
2 x 1H - (OH + 2H) _, .. » ....J " \ .L",·"'i i ',."

The vertical aperture signal can set is made by YOTLVGIN(ad.dress
OB) '--"','--'---' ....... '»'.-... "

• , ",'., " _'""" _., _"",," _. _.' , ' ," ' "1/ .' :,.",' -':\
The horizontal aperture signal is by OH

, 'I '

and signal 2Hwith 1H added, asshown below: .
2 x 1H + (OH + 2H). ..1 i ..

When the vertical aperture signal a'ridthe hori';orital aperture signal are mixed, the simultaneous
gain setting in both directions is D<?,1N
Mixed aperture signals are slicedby YOTL CLPL (address 00) at the area'arour'ld,its,darksection to
remove noisesbefore being mixed with YH signal bus.

• Sincethe data FF of addressOB, OC or oD1Sfric'E\;cCbe sMk rldH6'rewrite it.
• Y correction
y correction together with knee correction is displayed in the approximation drawn py,,§
lines. ;'1;,;;:' ;Uf-'; 'hr..v

c
cD '. "IT .'

I
,b
I
I
I
I
le.' "
I

• I
1'1 ' I,

I
I
I
I,.;:\
I

. :

j'_:,'1
I
I:
I
I
I
I; .): l,"ti'" -j b""
.I

",; I!
I
I
I
I
I ,
I
I

.:, )': .
Input, .;;')-,,:;: cl c_, -) :,

Figure 7-4. ycorredion
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• 'Y corrected signal is sent through the fade control circuit via DL for setting up (address 13 data fixed)
and SYNC mixing. Then, it is sent out ass-blt digital luminance signal (YDATA 0 to 7) from pins @ to
@to D/A converter (IC241).

DATA7)
YDATA6)

' .......
DATA4)

(YDATA3)
1.......
l'--;Oo(j!)"iY DATA 1)

YDATA0)

MPX

SYNC
LEVEL

SET UP

FADE GAIN

NOISE
SLICE

VDTLGAIN

v

H

IC201DSP

Figure 7-5. DSPluminance signal blockdiagram

(4) IC241 (D/A converter) and peripheral circu its
A digital luminance signal (YDATA 0 to 7) outputted from DSP is supplied to pins (j) to @ of D/A
converter. At the same time, it is D/A converted by pin @ of clock signal supplied from DSP and then
outputted from pin@ asa luminance signal.
The luminance signal thus outputted goes through peripherals LPF Q241 and Q242 before being sent
outto the EE circuit of the VCR section asa camera luminance signal (CAM-Y).

'[0 (CAM-Y)
VCR

5C19

Q241
Q242

LPF

Q241

1C241
D/A

(
(

IC201 ,
D5P

---{
(
(

Y DATA 0)
Y DATA 1)

YDATA3) 4
Y DATA 4)

YDATA6)
YDATA7) 8

f(yDACLK)·...... ......

Figure 7-6. Luminance 1(241 and peripheral circuits
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1H

2H
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R-G0 B-GGEfII·, ... " ']:'

LPF

,,'; 1

W/B
GAIN

C201 ;
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DSP

-
,

C-
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- -
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Figure 7-7. Chrominance signal system block diagram
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® Horizontal drive (2-phase drive)
Horizontal picture elements are transferred within a single horizontal scantime. The horizontal drive
frequency is determined asfollows.

Horizontal drive
frequency = 1

Effective horizontal
scantime *
Electrical effective
number of horizontal
picture elements

52.7x 10- 6 (sec.)
503 (Picture elements)

• 9.54 (MHz)

* 63.56 - 10.9= 52.7 (usec.)

The frequency is approx. 9.54 MHz, enabling high speed operation.
eH1and eH2 are square waves of 50% duty with 180' phasedifference from each other.
Figure 5-7 shows the horizontal transfer timing chart.

HD ---1

eH2 1Iilll1l••IlJIJUU••• ...JIJIlIlUllU.UlI1JIIIUlI1JIII.JIJ\JUlIL

eR5 Mlf1J1Jmiulf1J1Jlf1J1JlJUUUWlllfiilllfiilllfiinnnnnnl1llJlllllJlllllJllf1J1Jlf1J1JUUIIlf1J1Jlf1J1Jlf1J1JlJUUlIIJ1I1Wnnnl1llJlllllJllllUUUUIIIf1J1JUuulflJUlf1J1JlflJUlf1J1JlflJUlflJUlflJUlflJU1ll.

05

eV2

••• 512 0.8 (28) 0.8 (2) 1·· OUTPUT (512) •••

eOFD------------------------J-I----- _

Figure 7. Horizonta I Transfer Timing Chart

51



SerieS
SerieS
The signals Cl and C2 and the signals C3 and C4 are outputted in (avexY' 11'1;) and,th!r:ir:lterpolarti'Or:lJ
signaJs,aregenetated 'ltC\bL;F?;'F {or;syhchroi:tization. J:;; '] " ; r!::)J :iY 'lIlT
For the subsequent operations to be pr6-eessli:dJltI,:ttiejllnifj'ed:sYstem/ R;oG.;,and;E!hire: p'1'aced:inl thE!'3;'·;j

Point seguenti-al order:e--::) "".; ;'1"';'1, b ;t.: j ,;":j- "I i "-"1;1 ;- -- ,', '..',,"1''''' er: ,'J 'l,..,tj' -,,,,J. ':'lYorlJ' ,·2·2 flj", ,_ ",_.' , ,._ •. .,,) F:." j !I".,. ,,)J •• ,.) _ •• , • I, J., j. J 1",1 ,

For this, the point sequential signals of Cl C3,and (C2 + C4)iandthe,3opoiliit$
C4 and (Cl + C3) are generated to obtain the 3·pointse:quential
the both after multiplying Sr,Sgand Soln.thecolor ,b,);o ·c;r
Create theJollowing 2-point sequential signals of R-G and B-G from the 3-point sequential>sigr:lal:ilo(>f
R,G and B,and then create signals R-Yand B·Y from the following expression: :J 'ii, ;l"!

R·Y = Gry ({R-G) - Mry (B-G)} :)., :J
B·Y = Gby ({B-G) - Mby (R·G)} il ',)c
[Gry, Gby:Colordifference,gain]·'j),q;<-, 2-', ';:k,:I,'
[Mry, Mby: Hue]

".;i,

;.Jj ,j.)! ," ..

,. ;' j-.) ....

.' ; ii);

" ) ,',.

:1"

"j;

.'1 -, 'I : i; :cY: I. '

I.>

.: L;
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(1) IC201 DSP (lX0171TA) Color block
• Data sent from AID converter (lC1 02) is used asa signal delayed to OH, 1Hand 2H on 1Hdelay line.
Signals C1 (= Mg + Ye) and C2(= G + Cy),and
signals C3(= Mg + Cy) and C4(= G + Ye)
The above signals are outputted for each 1H, and synchronized by creating an interpolation signal on
CVLPF circuit.

• CHLPF is applied with LPF to remove reflection by the subsequent subsampling circuit, while
outputting signals C1,C2,C3and C4after synchronizing them.

• On subsampling circuit, the following two 3-point sequential signals are produced:
C1,C3and (C2 + C4),and
C2,C4and (C1 + C3)

• On color separation circuit, R, Band Gare separated asthe following expressions:
R =C1 - Sr x C2
B = C3-Sb x C4
G = 1/2{(C2 + C4) - Sg x (C1 + C3)}

However, at this time, color reproducibility can be corrected against the difference of CCD spectral
specifications by changing the correction values Sr,Sg, and Sbof color reproducibility.
RGAIN Adjustment address SO
BGAIN Adjustment address 51

When the above two GAIN are provided with G as reference at the time of white projection at
3200'K, white balance is adjusted so that G = R = B (vector center) is resulted by controlling RGAIN
and BGAIN.
Signals R, Band G as3-point sequential signal carry out y correction to be sent out to the subsequent
step.

• On R-GJ1JR-G GEN circuit, R-G and B-G 2-point sequential signals are created from R, Band G 3-point
sequential signals.

• On coior difference matrix circuit, when the following expressionsare given:
R-Y =Gry {(R-5) - Mry (B-G)}
B-Y =Gby {(B-G) - Mby (R-G)}

then, the coior difference matrix R-Y and B-Yare made from 2-point sequential signals R-G and B-G.
Color difference gain correction value Gry = R-Y Gain Adjustment address 53
Color difference Gain correction value Gby =B-YGain Adjustment address 54
Colordifference matrix correction value Mry =R-Y MAT Adjustment address 56
Coior difference matrix correction value Mby =B-YMAT Adjustment address 57
In the above four patterns, signals can be varied. Figure 7-8 shows the changes of the hue at this time.
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!) .' '"
External terminal serial data input timing

Serial data

,J') :' :;::':1
D5 D6 D7

J. ," "'/ , . ' .'" ';'-,j

D403D201DO

1/500

Shutter
speed
(in sec.)

"J

';,"'-'1

STMl ®
(ClK)

51M2 @Y
, (DATAl"

,;i

,i,

Figure-171., Electronic ShutterControl Cl:1art .

Synchronized with the rising edge of STMl signal, STMidata is shifted to take in'S-bit date: At rising E\dgeof
STMO signal, the data is latched:iiiternally," '"
It is latched again at the falling of horizontal line HOl signal when the charge' rElad-outpulses'(YJ-llX and
VH3X) turnto be active",

(3) Vertical.driver IC(1(2)
This ICgenerates the vertical register drive pulses I2JVl to I2JV4 and the sensorcharge cjraining pulsevsub
used for the high speedshutter basedon the pulse timing supplied from the timing IQICl).
<D I2JVl to I2JV4 reverse and amplify V1X toV4X of thetiminq IC10 make them pulsesof-Low = -SV and
High = OV, So far as I2JVl and I2JV3 are concerned,VH1Xand VH3Xpulses (sensor charge.read,out
pulses) from the timi':!g ICareoverlaid on the vertical blanking period, These pulses have Low: OV
. and High = 17.5V,
® Vsub regulator sends out a pulse (Iow = dlV, High ", 1?5V)which is obtained after inYerting and
. amplifying the OFO from the timing I.C. power source atCl and supplied
to CCO .sensor.

(4) CCOimagesensor(IC100l)
.The C;CO irnaqesensor is.composedof three major sections; a vertical shiftreqisterandsensor. section, a
horizontal shift register section and an output section. For details, refer to the descriptions on ."5.• CCO
OPERATION."
The vertical shift registerreceives the transfer clock signals I2JVl to I2JV4 (pins®, @, ® and @), while the
horizontal shift register receivesthe transfer clock signals I2JHl and I2JH2 (pins@ and
The output section receives + 15.1V for the output transistor drain power source (OD, pin <D), and
pulses ofLow = 2V and High = 6.5V for the reset gate clock (I2JRS, pin ®).
The output signal is sent from the signal output terminal (OS, pin @). it is then buffered at Ql00l and
supplied to the subsequent ICl 01 (COS, AGC:HASI44AF).
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7-2. Luminance signal circuits
(1) IC101 (CDS, AGC) and peripheral circuits

CCD OUTsignal sent out from the CCD sensorcircuit issupplied to pin@ of IC1 01.
The internal block of IC1 01 ismade up asshown in Figure 7-2.

r-t- -, AGC17.8dB
I

0-10.5dB

o
+4-11.3dB

+4dB +11.7dB

Serial Interface

AD Connverter
1100mV

I
--SCK
__SDATA'-------------SP1 SP2

Standard
CCD output:
170mV

Figure7-2

1) CDS (correlated double sampling) circuit
CCD image sensor sends out alternatively the noise section (signal for "A" period) and the signal
section including noises in it (signal for "8" period). Major noises occurring in the image sensor are
low frequency noises and overlaid on signals for output. Accordingly, this may result in the
deteriorated SIN.
CDS circuit is made up of a clamp circuit, a sample hold circuit and an inverted amplifier, where low
frequency noises are removed by clamping the noise section ("A" period) of image sensor output
signals to a fixed voltage, while serial signals are generated by replacing the noise section with the
signal section by sample holding the signal section ("8" period) including noises in it. (Refer to Figure
7-3).
• Clamp circuit (CLAMP)
The noise section ("A" period) of input signal <D is clamped by sample hold 1 (SP1) pulse ® (FCDS,
pin @)toa fixed voltage to supply output signal to the sample hold circuit after removing low fre-
quency noises. (Refer to Figure 7-3-(b)-®.)

• Sample hold circuit (SH)
This isa circuit to sample hold the signal section including noises in it, where the signal section ("8"
period) including noises in it is sampled by sample hold 2(SP2) puise@ (FS, pin ®) and then kept
held up to the noise section ("A" period) to generate serial signals by replacing the noise section
with the signal section. (Refer to Figure 7-3-(b)-®.)

• After being inverted and amplified, the serial signals are supplied to the next gain select circuit.
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SP1

®; )

INPUT --+--i

<DCCDOUT

®SP1

@SP2

@CLAMP

@Inversionand amplification

SP2

;';ii J

Amp
';)

Figure 7-3(a), CDScircuit

A -- '-B' 1

Figure 7-3 (b). CDStime chart

):) it)

>--+---.. OUTPUT

) i..

2)JAGCgairi '"
Byserial transfer of 7-bit data with the microcomputer, AGC gain can be set 0 up to 21dB.
In the internal circuit, 21dB variable width is available in AGC1 (pretedirlg 'part)a'nd' AGC2
(succeeding' part). ForAGbin which'is'sei attne standarcl+'4ClB raises GAIN

upto+'1;1J.3dB;and thehAGClcdntiriuestoraiSe it JpicHne Valtie'fromOdB toiO.SdS'.
After AGC, it is amplified to + 11.7dBbefore being sent out to pins®ahd I@;

4)'A siqnaloutputted from.IC101' isdamped'attliesetupleVei'(Q103) by PDS crfot vbltagesupplied
by XCP1'pulsefrom pil,,@! of D/AconverterlC503 before being sent tdthesubsequehtAlD converter
IC102, . '"
Also, the adjustment of PDS CTl is made by address 75.

(2) IC1 02.(AlDconverter) ,,;' ;"",
This is 9-bit AID converter where an analog video signal inputted from pin ® is converted into a digital
signal before being sent out to the subsequent IC201 (DSP). (D1 to D9)
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(3) IC201 (DSP) luminance block
• 9-bit date (D1 to D9) sent from IC102(AID converter) goes through YH LPF after 1HDL. At this time, its
color carrier is removed to become YH signal.
This means averaging adjoining picture elements, and can be handled asa luminance signal in either
of the following two expressions:
YH = (CY + Mg) + (Ye + G) = (G + B + R + B) + (R + G + G) = 2R + 3G + 2B

Or
YH = (Cy + G) + (Ye + Mg) = (G + B + G) + (R + G + R + B) = 2R + 3G + 2B

For details, refer to the descriptions in "5-5. Color filter."
• Aperture signals are classified into vertical aperture signal and horizontal aperture signal. The
vertical aperture signal is made by adding the AID input signal OH and the signal 2H with the
subtraction of 1H asshown in the following expression:
2 x 1H - (OH + 2H)

The vertical aperture signal can set a gain independently. Its setting is made by YDTL VGIN (address
OB).
The horizontal aperture signal is made by passing through BPF what is obtained by adding signal OH
and signal 2Hwith 1Hadded, asshown below:
2 x 1H + (OH + 2H)

When the vertical aperture signai and the horizontal aperture signal are mixed, the simultaneous
gain setting in both directions ismade by YDTLDGIN (addressOC).
Mixed aperture signals are sliced by YDTL CLPL (address OD) at the area around its dark section to
remove noisesbefore being mixed with YH signal bus.

• Since the data FF of addressOB, DC or OD is fixed, be sure not to rewrite it.
• Y correction
y correction together with knee correction is displayed in the approximation drawn by 5 broken
lines.

E
------------------r-------

I
I
I
I
I
I
1
I
I
I
I
I
I
I
I
I
I
I

c

B

D
100%

Output

100%
Input

200%

Figure7-4. Y correction
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• y-corrected signal is sent through the fade control circuit via DLfor settihg)up;(addres5.)13'(IiffaffixecJ) (E)
'ti 'rhim;;itJs s[gnabfI'IDATA:O:toi7Jcffom;pii;s)'@ to
® toD/Aconverter(lC241). HV ni »)'/UL'')';2;

;:1'c'.,

-:::,j'

_'-, ":: '): i

.}l'P

, 1;; ,.

:»''-,,"] "'YbArA7)';. ill .; ",. ,
t, :,:; ::,', Pf-jC' 6)

YDATAS)
// ), Ht J'C' ••f'""'<lh-ro-OA.iA4)

·r....®-irY"bATA2)
,', ,YDAiTA 1)
YDA,TA0).r,uu

_','J'
IC241.D/A

Figure 7M5. DSP luminance signal block diagram
; i, j.! '", I, j', ' .., r :iT \' '} ,-' )'.

(4) IC241 (D/A converter) and peripherel-orcults ')l'. ".' .), "''')" i',
A digital luminance signal (YDATA 0 to 7) outputted from DSP is supplied to pins <D:tcf@'of,D/A
converter. At,the'same;time;itjs;D/A,converted:oy pln ,@ ohloCR signal supplied fron1'DSP'ilhd then
outputted from pin@ asa luminance signal.
The luminance signal thus outputted goes through peripherals LPF Q201 and Q202 before being sent
out to the EE circuit of the VCR section asa camera luminance signal (CAM-Y).

IC201 C
DSP C

YDATAS)=;i
@---(Y DATA 6)
1&---'(YDATA7) ",

" ' .
@I)---(Y DA ClK)

1(241
D/A

Q241

3--.lBUF

Q241
Q242

LPF 10 (CAM-Y)
VCR

"' ',J'.: ,; j

Figure 7-6. Luminance 1C241 andperipheral circuits
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.. CDS AGC .. AMP AID Dl-D9)

I I

OH r-- r--

L Cl/Cl.. r1 C1,C3,C2 +C4 f- R,B,G
1H C2

1HDL
C3

SUB caLOR
CVLPF CHLPF W/B

C3/C4 C4 LPF C2.C4,C1+ C3 SEP

L lHDL
2H

'--- T§ W/B
GAIN GAIN

R-G0 B-G GEN

r-
R RIlL R-G, B-G R-Y, B-Y .0.

INTER r R-GY0 -r DL

Y I- MPX B-Y
C201 -PLATE f--- MAT
0171TA
SP

'-- '--

CMOD

-
CBLK R-Y

.0.
SFClLPF

t BF I--- SEP MPX INV - -...
B-Y 607 ....910

MIX

CFADE - '---t
BURST I

r- -
I -f]'-.. MPX DL @ r"'lC DATA0-7)

'-- - 9 IC241

I CXD1177Q

7-3. Chrominance signal system
Figure 7-7 shows the chrominance signal system block diagram.t8-B-e

I
IX
D

Figure 7-7. Chrominance signal system blockdiagram
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(1) IC201 DSP(IX0171TA)Colorblock
• Data sent from AID converter (lCl 02) isuseOas,a:signal Oe1ayeOto.Oj:;l,lH,mO,2Hon lH delayline,
Signals Cl Cy + G),and . """';'"
signals C3 (= Cy + Mg)andC4 (= Ye ",,"G)""C' " ,', .•.••,., ,'''""''''
The above signals are outputted fc;;.each'l H, and synchronized'bv:creatin!ij ad interpclatlon.slqnal on
CVL!"Fcirc\jlC ;'<'r' ..':,' .: .". : ,····1· J I. ", ,.•1.",':

• CHLPF is applied withLPF to reflection by th.e subsequent subsampling circuit, while
outputting signals c(d,C:3 and C4 .....

• On subsarnplinqcircuit, thefollowing twCT3"pointsequential'si'gnals are produced': .
..C:l,.C:1al"ldJP •••• .... ....
, C2,C4and (Cl + C3)

• On color separation circuit, R, Band Gare separated asthe following expressions:i ; -> , ,_." -, ..'.-..,,-" --

I R =. q - Sr xi C2 I " ;

i Bi= 1::3 J Sb XC4! ,I, ) . . ';, I' .
I G = 1/2{(C2J + C4) - Sg'x (Cl + C3)} '", ') ,11 : •.••

I - , :;_' " .' _ ,_." • , ," . !

However, at this time, colorrepr6ducibilitY can.be corrected against the difference of CCID spectral! ;,! ,I';;:1 I

specifications changing the correction values Sr, Sg;and Sbof color reproduCibility.
R:GAIN Adju'stment address 50 .. .

. ; -> '. 1

. B'GAIN Adji:lstmentaddress 51
IJI,Ihen the aboVe two 'GAIN are provided with G as reference at the time of white projection at
3200'K, white balance is adjusted so that G = R = B(vector center) is resulted by controllingR GAIN
and BGAIN.
Signals R, Band \i ass-polrrt sequential sign;ll carry out y correction to' be sent (jut to the subsequent

- I, '. _,. . ',- _. ;

step.
• On R-Gf1lR-G GENcircuit,:R-G and B-G 2-point sequential signals are created from ;R, eand G
sequential signals. . I

• On calor difference matrix circuit, when the fol Iowi n!ijexpressionsare given:
R-Y = Gry{(R-5)- Mry(B-G)} "
B-Y'='Gby,{(B:G)-Mbf(R-G)} ,

I, '.;; - .' " i .l
then, the col6r difference matrix R-Yand B-Yare niadfil, from 2"p6iht sequential.siqnals R-G and El-G.

gain correction value Gry = R-Y Gail) Adjustment address53 . ,
Cblbrdif,ferel'lce Gain correctionvalue Gby = B-Y Gain. address54

, . " . ! ':
Color difference matrix correction value Mry = address56
COlor difference matrix correction value Mby = B-YMAT Adjustment 57
In the above four patterns, signals can be varied. Figure 7-8 showsthe changesof the hue at this time.
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MG I

e'::-v:,if: t
''0 • / /' @!y -:e- t 0(. Direction of changes by B-YMAT

G -:e:
<; I -I

-.J 6> When color bar chart is pictured
75% Amplitude

Figure7-8. HueControl

Each control of RGAIN, B GAIN, R-Y GAIN, B-Y GAIN, R-Y GAIN, R-T MAT and B-Y MAT is made by
sending address and data from the microcomputer through the interface with camera Jl-CON (lC501)
at pin@ (DATA), pin@! (DSPST) and pin I@ (ClK) .

• The color difference matrix signals R-Yand B-Y carry out color modulation after mixing of burst with
blanking section. Then, they are supplied to D/A converter (lC241) from pins @ to ((j) as 8-bit digital
macro signals (CDATA Ot07).

(2) IC241 D/A converter (CXD1177Q) and peripheral circuits
Digital chroma signals (CDATA 0 to 7) outputted from DSP (lC201) are supplied to pins @ to ® of D/A
converter IC, while clock signals (CDAClK) outputted from DSP are D/A converted by pin @J before
being sent out from pin@ asanalog chroma signals.
The chroma signals thus outputted go through Q243 low pass filter and Q244 peri pheral band pass
filter, and then they are sent out as camera chroma signals (CAM-C) to the EE circuit of VCR section
through ®pin FPC connected to 5C19.

TO
(CAM-C)
VCR

5C19

BUF

Q244

BPF

L244
C253

LPF

Q243Q243

IC241
D/A

CDATAO)
CDATA 1)
CDATA2)

C
CDATA5)
CDATA6)
CDATA 7)
CDA CLK)->I<I»

(
(

IG01
DSP ;

(
(
(

Figure 7-9. Chroma system 1(241 peripheral circuit.
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8. AUTOWHITEBALANCE
8-1. Method
Digital signal processingmethod
IQconversion white component extraction method
8-2. Operating principle
Since the.shift i!'1.\lVhitebalance by the change of a eolortemperature in

""",., ..•. _.-' ::'. "_' ,.. " i' " ';,J _.'

line with the I axis, R-Y and B-Y are c0l;1verted into I and Q signals b'efqfe into the
microcomputer. The microcomputer then deterrl(!ines cbnaitiobs,based on
the level of I and Q signals and luminance information; to-make a necessary.adjustment for: the optimum

--'.,> " , '/

R-Y ,Q

*I and Qsignalsare
signal namesusedfor
NTSC method. However,
since the design concept
is-sharecl;bY NTSCand: '

name of I and Q
signals is usedfor ' "
convenience.

-----"""f-*+>..----- B-Y

.'. '","'", 'Wlli,te oa,lanceshlftduetothe
'''''R:P-, lA adili:lI'tEm\perature

.',;; I) i " " ; . "

, "

8-3. White balance mode
There are two type of modesavailable:

• 'AJto :.
II

• Lock , " ,
., _ , ..,;c..) '. , ',' '" . " _ '\' •.:. j ..; J* Evenwhile in auto mode, the system gets locked when one of the following condltlons i,s rne1;.

.;. : "r, .. :,;" ...,!::,' >; .. -. .'l',::,) ..>.:",J ".i," (',::;,1

occurs. " , ,
®When the light isshaded. , .
@When a sufficient correction cannot obtained evenwhen correction ismade up to the dip value.
@While in zooming up

8-4, White balar'fdiadjustment
IN DOOR 2 eh, (Adjustment of a convergent point while in "Auto" operationwith t.andO signal levels

stored in memory)
OUTDOOR 2eh. clip point of a high color temperature)

-', .', '.,' : , ,,:'.-: _i ' -:. " _ -::
. , As shown above, thetotal of4 channelsareadj usted.
')V" , ,

8-5. Control range I
, I

Approxi. 3000k tp 7000k ,
The correction of I axis is sodecided that the range above is covered,while the Qal1isCorrecti,Ohis resi'ficted
to the range where the difference from I axisat the time ofthe I axis canbe corrected.

"];1 ,)
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8-6. Operation
CD IQ conversion (lC506digital auto IC)

Based on R-Y and B-Y data from DSP, get the levels of the I and Q signals from the following
expressions.

I = (R-Y) + a x (B-Y)
Q = (B-Y) + b x (R-Y)

® Data compression, or gate (lC506digital auto le)
Compare I and Q data thus obtained from the above with the comparison data from the
microcomputer, and compress or gate the data whose point is larger between I and Q level. White
color is extracted in this manner to detect the shift.

@ Data integration (IC506digital auto le)
Date IQ-converted are compressedor gated and then integrated in digital auto le.

@ Data input (ICS01 camera microcomputer, IC506digital auto le)
The camera microcomputer supplies address to digital auto ICand reads sequentially I and Q data for
processing.

@ Control output (lC501 camera microcomputer, IC201 digital signal process)
Output data from the camera microcomputer are sent out asserial data to digital signal process ICto
control white balance.
Control is made so that I and Q data to be inputted into the camera microcomputer get become I and
Q levels stored in memory while in IN DOORadjustment.

8-7. Operati ng speed
The operating speedsof A!W are shown below:

Operating speed Quick .. Slow
Shift amount Large Small
Picture angle Wide Tele

Long elapsed time Short elapsed time
However, when power is turned on, the system employs high speed operation to fall back in about
second. When there occurswhite balance once, it will not restart for a fix period of time (about 4 seconds).
8-8. Presumption of light source (Fuzzy logic)
Light source is presumed basedon luminance information and current correction data.

(When in one axis correction mode)
Small RGAIN Halogen or cool white fluorescent light
Dim and large RGAIN 3-wavelength daylight, or daylight fluorescent light
Bright and large RGAINS Sun beam

(When in Two axescorrection mode)
Brightand small RGAiN Halogen
Dim Fluorescent light, at dusk
Bright and large RGAIN . Sun beam

The fuzzy rule varies according to CCD characteristics. Correction should be made based on these
assumptions so that the optimum white balance is obtained at all times.
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9. AUTO FOCUS
9-1. Basic behavior ' ,

Clviqeq isto make the lens
according to the size of the high-frequency component included in the video signal obtained:thro,\lgh the
CCD sensor. The principle of operation is as follows. When the focus lens is moyed:forw,ard'ilf)d backward, if
the image-formation position is shown by x-axis and the video signal high frequencycomponent size by y-
axis, the high frequency component size follows a il; peak
point. thedirectlon, (inc!ina.tjon)pfth!s,hiU>;,gqing up ti:leJ;J,ill and reacl-jiJ:lg the
peak., ,.,,,1,, ".;"j; .. ; . ) .'.' j"-,

(1) Outline of auto focusoperation ,ni,;' )i]j ))C),';',) :',:';C,:;"" i,i; ii'",,:"
The digital signal (AFYO-9) from the digital signal to'digitaHll;tj!r to be
divided into hig./:l;-fr,equ:Elncy,:data'ilnd.low,freqoency'd.ata,i!'),thedigjtabgilte ilrrilY OC.50§); which are
integrated after experiencing ,view:angl,e:gateAilre,LfOrqbtillningAhe
.pr9c,es.sing; ,'Jllllse.arethe, fplJQwi;rlg data, iwhlehare sent:to:.tb'i! iCilmer,a',microproc.essorr:as, detection
signaL,,'
a) Center view angle:high,frequencll,d'ata, ,,'
,1», l;jig!l,frj!q\leP511:c1atCl(wide-angle,Clr:1ongitudinClI)
c) Low-frequency data (wide-angle or longitudinal) ;::

Fo(,the hi9!l-fr;eq\lepcy,g,M"arl,c1, IqVl/-,freq\l,erlcYj, carneramicr;qPrOGeSsClr setti,ng of
IC506 so that the wide-angle or 10ngitudir;w,lo,arelllsprovidecLa.cpqrdiljlg"t,() t,he, fpc,usil'lfqnnation
(condition of focusoperation, condition of zoom operation, focusdetection signal.'!.1"l)9.unt.J1tp). I':
Based on the change of the focus detection signal, the camera mlcroprccessor
(DA1, DA2) and power control signal (F9JQr focus motor driving.to:thj! motor driver leW;:552). The
motor driver le drives the motor accordlnq to the phase pulse, and the focus motor moves the focus
lens forward and backward.
The condenser connected to pins (3) and (6) of the driver le isused to make the motor driving

reducing the noise9E;neriltedat motor driving,
.1;t)edeteqion data, .as.thefoqus lens-moves fO,J;WWd and
camera microprocessordetermines the peak (focusing the dateto.rnake focusing.,

(2) Outli ne offocus by,!Zpom, ' ;' ...: ,.",
Because of the rear lens focus method, in order to keep the focal distance constant, it is necessary to
change the focus lensaccordlngto the zoom lens,
It is Tilj!,reliltjqn.. between the zoom lens positiooilnd focus lens
position isasshown in Fig.9-3. ,;!

As a result, high accuracy tracking correction is realized.
In zoom tracking correction, asshown in Fig.9-4, two tracking curves for' 1 m dlstanceandw.dlstence
are stored asdata in the microprocessor, rhj! focus,lens, iscontrolled so that, when the zoom is' moved
from the reference position (the present focal distanceh.the ratio of the' step distance between 1m
.;Jncl ,00. to tt;le,stj!p,distanpebj!tvvelln,r",ference focu.s;ppsitiOD":ilncl 00 isthe sameat the' zoom
position. ),'i; h 'J.:;

While always performing addition and subtraction of the number of the driving pulses sent to the
stepping motor, the cameramicroprocessormonitors the present focus lensposition.
In order to set the reference position of the focus lens, the edge of the shielding plate moving
together with the focus lens is detected by the photo-interrupter and the resulting voltage change is
used by pin (32) (PHIR) of the camera microprocessor.
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9-6.Cameramicrocomputer operation (Auto focus program)
1) Operation when the power ison
The camera microcomputer runs the stepping motor while counting the number of the driving pulses,
and searches the focus lensposition atwhich the signal from the photo interrupter varies.
After storing in the memory the position at which the signal variesasthe reference position, it returns
the focus lensto its original position.

2) Stepping motor control
Byadding and subtracting continuously the number of the driving pulses sent out to the stepping
motor, the camera microcomputer keeps monitoring the current focus lens position against the
reference position.

3) Zoom motor control
The zoom motor iscontroiled in the sameway as in the above items 1)and 2).

4) Basic focusing operation
The camera microcomputer compares the integrated data sent from the digital auto LSI in every 3-V
cycle in order to obtain the focal point.
It calculates the focal point direction from the change in the data amount before and after the focus
lens movement.
When the focal point is found two times, the microcomputer comparesthe peak position for the first
and second times. If the result of the comparison is judged to be the true peak position, it confirms the
focal point before locking.
By repeating the above operations, the focus lens is moved to the point at which the maximum
integrated date isobtained.

S) Integrated data usage
The high-band integrated signal and the low-band integrated signal are inputted from the digital
auto LSI into the camera microcomputer, and the microcomputer makes selections between these
signals while in the focusing operation.
Sincethe high-band data is obtained only near the focal point, the camera microcomputer moves the
focus lens in the direction where the low-band data increases when the lens is considerably out of
focus. When the high-band data is found, it searches the focus lens position at which the high-band
data reachesmaximum.

6) Gate selection (Focus area change)
Bychanging the AF picture angle in the digital auto SLI, the camera microcomputer makes selection in
the order of the wide angle, the longitudinal, the centering and the narrow angle.
When no integrated data is obtained even by moving the focus lens through its entire range, or when
the peak of the integrated data isquite low, the gate isenlarged.

7) Operation by zoom position detection
The camera microcomputer always monitors the zoom lens position to control the focusing.
The effective range of the focus lens varies in accordancewith the change in the position of the zoom
lens. The amount of the focus lens travel to change the focal length decreases in the wide-angle
direction and increases in the telescope direction.
Also, the depth of "field" (the range of the focal length at which the image is focused) varies with the
changes in the zoom lensposition.
The microcomputer controls the focus lens moving range and moving speed so that the optimum
focusing operation is obtained against the above mentioned optical variations caused the changes in
zooming operation.

81



VL,E4Q"SerillS'

When the focus is manually adjusted, thercfo!JowinQ""olleratjo/lljis;P!lrJorme.d:.because·;osf,the:.'
relationship between the zoom lens position and the focal length: :;'):'! E)'i} :;ri.: !1)i:"'

·tOJl1ili:f'ltaiQ 'th,e,focilI,Ien9th: m:<lf'luaIIY: thll user, ngcor,rectipn is
carri ed OUtP.lCmoV! 'lg,tbe;foqJs, !ens in;accerdape;'viVitlit,the'zQomiIenSmOy,emllntwhen,the'zoomlens

.', '; ':); ;.. ";, j . -r» j:') i: r.J ' ; 'JrLnI ':'in n
8) Operation by detectlon through the hall sensor ".:! ';i"niJI':\j))1 I!
The iris isalways monitored for proper focus adjustment. )TifL.U : :.J.:,nl li' i;

'11: fi.eld:of :a,ci;lUding!;tQ,th,ll: ppeniogam9Y'ltl(1)ti;l;e',irjs.)V\(helj1iIthe:field is
,deep,wi;thtl)e.iris cIPsednthe lens.travel,
and on the contrary, when the field is shallow with the iris open, the integrateq)qil>taV.ilriiltiJ;m,gets
larger agai nst the focus lens travel. :I •. ' ." " ;) ,., ,

From this relationship, the JT1 Icrqc.Qr,rJP,lIter eontrols thll! i1mgunt:.oHhll' :fqcus, lenStra,vllIJn;:Bl :wcJe
according to the opening amount of the iris.

. 9) 0Per?t!9'l byd,etectin!ijiACi,c:r,stilte' L, :;'») : ';':' i' ,"';'i'),)

When the iris gets open due to the object being dark and theACiR,ciFc.uitgain JO·tl1l1
" . ·CIrcui,teij;\crllilSl1$i)'l9;sesin NOises, that: Nvith the.bandl 0: the

digital filter are made into integrated data astheyare.·"
,Tl)e:<'ilfll!'Irami('[ocom p.utersh iftstheabsolutevaluesofthll accqrdi09 tc-the.control
v,,!tilgeofth!'lAli<; circuit.

10) Operation by zoom control .::
Thecilmera microcomputer controisthe zoom motor.by addi'l.9qOiJl:>tracting the.number of driving
pulses.While the zoom lens is being moved in the wide-angle directlonrthe focusIenslsalso moved in
accordance with the zoom tracking correction from the focus lens position just before thezoom lens
operatlon started-

." "" .
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(5) BL5Vcircuit
This circuit feeds the control signal "BL-C" outputted from pin (4) of D/A converter of IC807 to pin (4) of
IC901 to perform voltage-pulse width conversion through the PWM comparator. The input control signal
further drives Q961 (FP101). Then, it is smoothed through L961 (22 llH) and C966 (3.3 llF) and outputted
asBL5V. 5V isoutputted at the time when the power source is turned on, but it comes down to 2.8V after
approximately 90 seconds.

(6) Motor driving circuit
Control signals "DRUM ERR" and "CAPERR" outputted from the ATFcircuits of the drum motor and cap-
stan motor are inputted to error amplifiers 3ch and 4ch (lC900) and subjected to voltage-pulse width
conversion in the PWM comparator, after which they drive Q902 (FP101) and Q903 (FP1 01) respectively.
Then they are outputted as DRUM-VS and CAP-VS after experiencing LC smoothing. At normal REC PB,
DRUM-VS isabout 2V and CAP-VS isabout 1.8V.
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Table 14-1. Arrangement ofTerminals (100VQFP0.50 mm pitch)
• Status of port when microprocessor is reset (Z..... high impedance)

No. Pin name 10 Form * Pin function name Function

1 PB3/PPOll/A3 0 ernes Z H-SW-P Video head switching pulse output
terminal.

2 PB2/PP010/A2 0 cmos Z JOG "H" output terminal for variable speed
playback.

3 PB I/PP09/AI 0 cmos Z JOGVDH PseudoVD output terminal to be
inserted at variable speed playback.

4 PBO/PP08/AO 0 cmos Z WH Control signal for LCD noiselesswrite.
"H": Write.

5 PC7/RT07/D7 0 cmos Z REF30Hz Servo reference signal 30 Hz.

6 PC6/RT06/D6 0 cmos Z P-CON-H Main DC-DC converter control signal.
"H" when power is turned on.

7 PC5/RT05/D5 I Hi-z Z ME/MP Tape type identification.
"H" when ME tape is used.

8 PC4/RT04/D4 I Hi-z Z TURN SW Self record shooting mode detection
switch.
"L" atthetime of self record shooting.

9 PC3/RT03/D3 I Hi-z Z PROTECT SW Error erase prevention switch.
"L" at normal operation.

10 PC2/PP02/D2 I Hi-z Z SW-C

11 PC1/PP01/Dl I Hi-z Z SW-B Mechanism position detection switch.
"L" when switch is turned on.

12 PCO/PPOO/DO I Hi-z Z SW-A

13 PJ7 I Hi-z Z CAMERASW CAMERASW (Standby reset)

14 PJ6 I Hi-z Z EJECT SW EJECT SW (Standby reset)

15 PJ5 I Hi-z Z VCRSW VCRSW (Standby reset)

16 PJ4 I Hi-z Z CASCONSW Low when cassette controller switch
input isdown. (Standby reset)

17 PH I Hi-z Z VCRADJ VCR automatic adjustment.
"L" allows to shift to automatic
adjustment mode. (Standby reset)

18 PJ2 I Hi-z Z CAMADJ Camera automatic adjustment.
"L" allows to shift to automatic
adjustment mode. (Standby reset)

19 PJl I Hi-z Z TUN IN DEl Tuner connect detection switch.
"L" when tuner is connected.

20 PJO 0 CMOS Z AMUTE H Audio output ON/OFF(ON when set to
low).

21 PD7/HALT 0 cmos Z UMFOR Control signal of loading motor.
OFF Loading UN-Loading Brake

UMFOR L H L H
22 PD6/BRQ 0 cmos Z UMREV UMREV L L H H
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23 PD5/BRK"r,',))( ,.0" ernos"'" ," , .•..... 01·'"
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* Status of port when microprocessor is set (Z.....high impedance)
No. Pin name 10 Form * Pin function name Function

46 PF7/AN11 I Hi-z Z TAPE START Tape start detection voltage input.
AID input terminal.

47 PF6/AN10 I Hi-z Z TAPE END Tape end detection voltage input.
AID input terminal.

48 PF5/AN9 I Hi-z Z TUPREEL Take-up reel pulse input.
AID input terminal.

49 PF4/AN8 I Hi-z Z SUP REEL Supply reel pulse input.
AID input terminal.

50 AVss GND Ground terminal of AID converter.

51 AVref SY55V Reference voltage input terminal of AID
converter.

52 AVdd SY55V Positive power supply terminal of AID
converter.

53 PF3/AN7 I Hi-z Z BATTDET Battery end/pre-end voltage input.
AID input terminal.

54 PF2/AN6 I Hi-z Z TEST1 Test mode switch input for adjustment.
AID input terminal.

55 PF1/AN5 I Hi-z Z LCD LIGHT LCD back light service life detection.
(AID input terminal)

56 PFO/AN4 I Hi-z Z KEY7 Operation key input (7).
AID input terminal.
STOP, REW,PB, FF, STILL, etc

57 AN3 I Hi-z Z KEYS Operation key input (5).
AID inputterminal.
Screen adjustment up/down, volume-
up/down, ete.

58 AN2 I Hi-z Z KEY4 RECS/S AID input terminal.

59 AN1 I Hi-z Z DEW Dew sensor voltage input.
AID input terminal.

60 ANO I Hi-z Z ATFERROR ATFerror (ATF lock error) input.
AID input terminal.

61 PG7/EXI1 I Hi-z Z UMALARM LOW is inputted when load of UM is
heavy.

62 PG6/EXI0 I Hi-z Z CLOG Clog detection signal input.
"H" indicates clogged condition.

63 PG5/5YNC1 I Hi-z Z SP/LP DET SP/LP determination signal input atthe
time of CUE/REV, etc.

64 PG4/SYNCO I Hi-z Z C-5YNC IN Composite synchronizing signal input.
Built-in V-SYNC separator.

65 PG3/P8CTL- I Hi-z Z TEST IN Confirmation of rate.
16 kHz is outputted from P81 atthe
time of input at LOW level.
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""CVY'i1",,',ic" microprocessor is set (Z.....high impedance)

j 69 PE7/DAB1
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* Status of port when microprocessor is set (Z.....high impedance)
No. Pin name 10 Form * Pin function name Function

90 PA6/PP06/A 14 0 cmos Z CAPFWD Capstan rotational direction control
signal, "H": Normal rotation.

91 PAS/PP05/A13 0 cmos Z DRUM ON Drum motor ON/OFFcontrol signal,
"H": Drum rotated.

92 PA4/PP04/A12 0 cmos Z AV REC-H When image and sound are recorded.
Recording when setto "H".

93 PA3/PP03/A11 0 cmos Z ROTERASE Rotary erase oscillation on/off signal.
Oscillating when set to "H".

94 PA2/PP02/A 10 0 cmos Z PREC-H ATF-ICpilot REClPB switching signal.
Recording when setto "H".

95 PA1/PP01/A9 0 cmos Z SCLOCK Serial clock to
perlpheral rc, Data to EEPROM,

96 PAO/PPOO/A8 0 cmos Z SDATA Serial data to D/A,ATFY/C.
peripherallC.

97 PB7/PP01 S/A7 0 cmos Z SEL 2
Selection of frequency for ATF REF pilot
signal.

f, f 2 f3 f4
98 PB6/PPO14/A6 0 cmos Z SEL 1 SEL 1/ H L H L

SEL2I H H L L

99 PB5/PPO13/AS 0 cmos Z H-AMP-SW H-SW 1S-Hzsignal (for servo test).

100 PB4/PP012/A4 0 cmos Z LCDRVS Switching of LCDfor face-to-face
shooting mode.
"H": Normal operation.
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1
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I
I
',Z

:Z
:Z "

z
z
Z
I

Z
I

:z

i",

<D The input port should be fixed to LOW by using an external circuit,* Floating port maycause lithi um backup electric current to increase,
® *H indicates that N-ch is open,
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14-2. Pin input/output
14-2-1. AID converter
The AID converter built in the microprocessor is used to read the following signals.

VL-E30 Series
VL-E40 Series

No. Port Port name Function

46 AN11 TAPESTART Tape start sensor

47 AN10 TAPE END Tape end sensor

48 AN9 TUP REEL Take-up reel pulse input

49 AN8 SUPREEL Supply reel pulse input

53 AN7 BATTDET Battery voltage detection

54 AN6 TEST1 Test mode setting

55 AN5 LCDLIGHT LCDback light service life detection

56 AN4 KEY7 Control key input (7)
LCDdisplay'sW function keys
STOP, REW, PB,FF, STILUDIS,SCENE ADJ, etc.

57 AN3 KEY5 Control key input (5)
MENU ON/OFF,SELECT, SET, AV-SELECT, UP, DOWN

5B AN2 KEY4 REC S/S (rubber switch compatible)

59 AN1 DEW Dew sensor input

60 ANO ATFERROR ATF error (ATF lock error) input

Detection OOH- 10H- 30H- 50H- 70H- 90H- BOH- DOH- FOH-
voltage OFH 2FH 4FH 6FH 8FH AFH CFH EFH FFH

NO @ (lJ @ @ @ @ ® <D @

56 TEST1 TEST8 TEST7 TEST6 TEST5 TEST4 TEST3 TEST2 TEST1 off

5V

8.2K

Microprocessor 54 )---__.>--<:>-o--......'V".,,.......,, \1\ ...."\1\" ......."
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Detection
voltage

OOH-
17H

70H-
8FH

NO

off

! -

- -- -«'"---- -.._>" ...._< .._--- ..• - .,._-

SELECT

REW PR
-" - ",

@

- Menu -,,'. 'c'," I'i} :j;:; ';,,;', ,'''A,\j';
SET ) i 2 c\!,!?j,:" :I?,oWN?

Counter" :C;:ounter - ." '("") ',(T) "
reset memory L,', J' ,,, 'I' ," " : '

-'·'·,'1'" J ", ... , "-.,", '1 '--.\, ,C'. ,

KEYS

56

57

,-, I I "'" '" ", ,I*1When not provided with ;thedigitalfuncti on
:! ::"",C' .>1>1! f., J-;:j/ ·r>!

5V'

®-
", 'i'T

',-:

. )

; ..li-..........""';,....J 56 0' 5;>
KEY5'I';KE-¥]· MiEroproc;:essor

(1) MENU ON/OFF/SELECT/SET
The menu key is used to turn on and off the menu. With this key on, the menu items can be reprogram-
med usin,9"the SET keys."
For .,I''',,,,,,,,, ",'
1) Press the MENU key to turn on,the menu display. , J

\::) '. !) \, '..',', :) \:,-:' c,
2} Select ail; item-to be m"dified,with key: (Move the cursor to the item.)

-:) -- , ,)"
3) Press the SET key to chi(nge entries

,: J i .!
4)UsingtheSET key, modifytheentrytp a desired value.
5) To "
• Numbers go up with the SELECT key. Enter the data with the SET key.
• When the last item hasbeen set;
JAPAN: The cursor moves to the date display.
OTHERS: The move stays in the sameposition.

6) For other items to be modified, take the stepsfrom 2) on again.
7) Finally press the MENU key to clear the menu. (The menu will be automatically cleared in 5 seconds if
any menu-related key is pressed.)
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The items listed below can be set on the menu.

Item Contents Item Contents

Camera DatefTime display Off/Auto/On VCR AV in/out Output/Input®@
DatelTime select Date +Time/Date Edit On/Off

DatelTime Year/Month/Day/ Remote control On/Off<D
Setting Hour/Minute

Self record Auto/Off <D This item isavailable commonly in cam-
Screen NormallWide eraNCR mode.

Remote control On/Off<D ® This item is not available for Europe-
destined models.

@This item will not be used after the tun-
er connection.

Notes
• The menu display is not available in any other mode than the EE screen aswell as during recording. The dis-
play is automatically cleared ifthe prohibition condition isbrought about.

• When turned on, the menu starts from the one in the samemode. The camera-mode menu, however, starts
with the DatefTime setting item if the DatefTime hasnot been set yet.
Everytime the MENUSELECT key is pressedwith the menu off, the counter display changes asfollows.

LNodiSPlay __ 10:12.34J __ fMO:12.34J --Remainingtapedisplay •
Note: Zero memory (for OEMmodels)

Data held even at power failure Initial state: No display

When the counter display is on with the menu off, pressing the MENUSET key setsthe counter to "0:00:00".

(2) AV SELECT key
This key isused to select LCD picture, sound and other adjustment items.
Camera modeNCR mode
The adjustment items change as follows.

Display off "BACKLlGHT" ---.- "BRIGHT" -.. "COLOR" ........ "TINT" -..... "VOLUME"

........ Notint adjustmentin PAL models

Oncethe AV SELECT key hasbeen pressed, the adjustment items and their contents are-displayed,
• The display will disappear if any key is not pressed within 4 seconds.
• The selected adjustment item is held for 10secondsafter the display hasappeared.
When the AV SELECT key is pressedagain within 10 seconds after the display's disappearance, the item just
before is displayed.

Ifthe data hasbeen already modified, the new data iswritten in the EEPROM.
The modified contents ofthe adjustment item are also written in the EEPROM.
(Ifthe power is turned off within 10 secondsor the picture adjustment is called, the data is written in the EE-
PROM at the moment.)
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(5) ·,?lobom j'!)!'li<:. .• J3J)::2HJ) 2JJJ(GO
-i 1) ';.J'Jh,\s t<;>

• The terminal, shouldbe.triggsredeven ifthe microprocessor is resetwith tbj,sJe,rmjo<!IJlIt;lpvvdEi,Vebi.. ' . '

The'autornatic camera !JPJlYhceoJbis.tefwini:llge1s),!'N::, ib nD0'D,-nO s;eiT
!ipw,eJ.:Qff:stllJe" .,;:...'0 Ji :;,.: ,)....

Atthistime, the rec pause mode lscalted..': .:')31',O I;;Ji:9iO (i i)
'J"jjIII PJ?WefJ is 91:1;pJMrpQ.\iYl!r:sJJo.utd be-turned
" 'off; however, whsn.the . )rb CO) )'ns;, J'l3 ),-;::i:e'Ti52 'on"

• rhts.tunction is .... 'C": .,' ,,', I j

(6) VCRAIDJ- '--,I . , .. ,L.> c 0JOTi·2 ...:--- ]JjJ'2 <.---

• Thisterminalisusedto detect that the.VCR is iri'thsautoinaticadJuSimiiiitri-iCiaJ:">'
• TMterminal mPcroprocessor:ls at low level.
• The system COntroller power and th'scamera power are turned on ·lew.i 'tli6liJ )
:,' ·:tne:adjiJstmemt.rilode:ispiil!<ed)Ii'/iJ i()'Io)ill nil,]'iV 00Gm 2i gniJoorlzq3n2

,8€PtOrned
.01 :),y; :C"Q;' '''i)

• This function isnet effective at power failure, ,."",),J'.J'J' y< 2.]J'! ' <':,i,' j,' ,"'" ;,,': -

14-2-3. Other key Input sections i)' ' y} ilT'

(1) PROTECT switch fl;; »> ,:,;')])j':'.)
unltls.not.readyrtornake recd,dil1g.,)'iDi:',;) ",iT

JV1E/MP.. _ ,..-1, " "',.,__ J_,_ ,'" ... ,'",. r));-\':/2 ;;L'!) ::-1

This terminal is used to identify ME and MP tapes. MEtapes'are:ii:leiitified when thelterrninili:getshigh.
The internal flag isestablished to switch on and offtheATF gain(servo)." '", " i

(3) ';)1;;, :.:; ":;'l.·.·::,.),' ';1

Tbemecbanism:position is. defected according to tHeswitchpositionedilslistedbelow. ismade
after2-timematchingat27mseccycle'·:. i', , ,,'r'!

:
"".-.

Contentsc
.,..." '''' ..'- -.. _..B

sw
A

!iMechanism
mode

ob BLANK '"""". -' H- o 'H"
"

- END

EJECT
'"USE
." l.O'AD" ,

H2)
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14-3.EEPROM control
To handle the automatic VCR adjustment, a connection can be made between an EEPROM and a D/A convert-
er.

14-3-1. Instruction timings
<READ>
The READ instruction is used to read the contents of a specified memory address. The read data is serially out-
putted to the DO pin. Once the instruction is confirmed. the dummy bit (logic "0") first goes out of the output
pin.
(Timing chart)

CLK

cs

IN

OUT

I Operation
. code

o A6 AS

Address

High-Z

Al AO

r::c:J,---
(7 bit) :

o D7 D6

Dummy bit Data

.
I

D1 DO :

I,
<WRITE>
When the WRITE instruction with 8-bit data is put in, the CS signal comes to low level (250 nsec later). The DO
pin provides for status display. This pin is kept at low level during programming and gets high after the data is
written to the register of a designated address.
This instruction first erases the data that are already stored at the designated address and then writes new
data. It is therefore unnecessary to execute any ERASE instruction.
(Timing chart)

ClK

cs u L

High-Z

,
I I

: Busy Read:----11'--_--1;--

A1 AO D7 D6 D1 DO

=r=r=c:cI rrJ,.-.-_---+_
(7 bit) Data (8 bit)Address

A6 AS

High-Z

Operation
code

o

IN

OUT

<EWEN/EWDS>
It is needed to execute the EWEN (ERASEIWRITE ENABLE) instruction after turning on the power and before
carrying the PROGRAM instruction. Once this step is made, the status remains until the EWDS (ERASElWRITE
DISABLE) instruction is introduced.
(Timing chart)

ClK

CS

IN

OUT

o 0

Operation
code

High-Z

A6 AS x x

Address (7 bit)

x x
r=r:::::J,--_ A6 AS

EWEN 1 1
EWDS 0 0
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14-3-2. EEPROM data setting

TypeAddr DATA
ni} (i80JIJ:.i':JG ;i;':',j i,;,)lJ,)iiJJrj;J ,:) ,Jnurr;; !:,.q,J1) ?!...i'/ '.');'j jj J)

Contents

, .
-.---- .1,

Version number (Main) ROM version--------------- ------------------------------------------
(Sub) I'i"n;

Destination code (Main) Bydestinations *A "00": Original:

00
01
02

06 Menu select code ,..(Miliq) lVIijiniYlor ,., *C';OO.':: qriginiiL,
07
OS Soft select code -(Malh) De!Yug/Service -, ---*D '''00'': 'Original -_ ..
09

OE __ __ __
OF (Sub) At soft select

',,' "
, ,

10 (Initial data: Voltage)
'DE,i/2ADy,m ) i,) ",,;, • ,i i i,V;

;'fi"" FltT,;il.lYJ j ')1" ',,' ,JQutput't'i/D/AlhAOi'W8dh .','; '12,," ."'0 ••,,' J)] <'9', j '1 .u I
13 VOL CTL Sound volume Outputto D/#J'sA'03'lI=i'Rci ' " :'),ri}
"14" 'i "i:'E'AD'j"'" £liE 2i!"'e'EI'evel'ill1yustrhen't' "J,'O'iitpu't"tb'D/A:rsAd4"IGdH:" :."
15 PHASE ADJ Comb filter CfCJtpUttlfbiA?1's'A05': a'6lf' _H' I 18iLi

;,:,I!" :,1";' i16 COMB ADJ Comb filter (Gain) adj. Output to D/A-l'sA06 ,SOh.
17 Jil!gh.rr d;A,rbut/JUtdata iJ

ts CARRft,pJ Y.BM carrieradj. Output to D/A-l'sAOS :SOh.- -L
19 DEVADJ Y FM,,gevi!l!ion adj..", 0H-!putto IpOh" -,
lA RE"YADJ-.. -RECY,level,.c I'soh, , , ..., I ." -I •, __ . --adjustment ' .... _:_ .." .,.'" J". ,..

,

lC PBADJ '."--,,, Video PB level Output to D/A-l'sA12 \SOh. I
adjustment ,

1B REC CA\>L,,,;] "ui C "i, J Output to DfA"1 'sAll')'7'Oh.
. '-_._" !'ldjustment - -, .. .... ... ,., .. ,-., ."

COLORCTL22

1D DC 1/2 Dark clip level modification <',,}\f'!;I,-L,VFJ·
,1E!3"i FBCUi2!,;,', r1D!Chro.mliMeedb-atk,combifbllp'gairr1ih8i:llficatioiit) 'Ii:lWj ,
J]1"Fil'nJ\fCLi1'l2 ,-::1/'.1 xLi i:JN:Cd:iaracteristicmo'dificati.oni l,:)]! ,!,h"Xii) noiJYilTJil! iVL'.\!1')C,1g);!J ""::i,;;)
20 (Spare) ,b9)UO{ lJl1i?i (J
21 TINTCTL LCD Tint Control OutputtoD/A-2'sA01,SOh (o'13,i.:'·qr';f'"n)

Voltage "' r 1 r-" -- :, -1 '--1

LCD Color Control.l Outpirt toD/A.:2's A02 ,'Soh _ .i
Voltage __. "_,."" ..... ,., :,.. ..

D/A-2 output data
1) ,

!

White balanceIred) Output to D/A-2'sA03 ;SOh
adj. :,

R-WBADJ

CONTRASTADJ. i Contrast ad}" "T,::",ciutppt to
Back Lighf!tft

O

; I', Back Light-: , n" 1,,:,.j(1
. .'.! Voltage , ,,,u ,) ":O'l"'" ',',,)',

26 BRIGHT CTt 'LCD Bright-Control Output to "'. - ....,.
Voltage : ; ;i",:

24
2S

23
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Addr DATA Contents Type

27 VCOADJ VCOadj. Output to D/A-2's A07 '80h
28 B-WBADJ White balance (blue) Output to D/A-2's A08 :80h

adj. I,
29 SPCONT-H Speaker Control Output to D/A-2's A09 ,OOh

Voltage
,
I D/A-2 output data

2A EDIT-H Output to D/A-2's A10 '00h
2B COM-BIASADJ Common bias adj. Output to D/A-2's A 11 : 80h
2C H-POSI ADJ Horizontal position Output to D/A-2's A12 :80h

adj. ,
2D (Spare)
2E BLCTL-L Back light brightness control voltage. I

Normal-mode voltage. : 8Ah 2.7V Brightness voltage
2F BLCTL-H Back light brightness control voltage. , modification

Bright-mode voltage. : CCh4.0V
30 (Spare)
31 BLDET-L Back light service life detection voltage. ,

Minimum voltage. : 50h 1.5V Detection voltage
32 BLDET-H Back light service life detection voltage. , modification,

Maximum voltage. I FAh4.7V
33 (Spare)
34
35
36
37
38 OPE TIME (1) L

Drum motor operating ti me total Unit: seconds39 OPE TIME (1) M
(O-FFFFFF: Max. 16.77million sec. =4660 hours)

3A OPE TIME (1) H
3B OPE TIME (2) L--------------- Capstan motor operating time total Unit: seconds3C OPE TIME (2) M--------------- (O-FFFFFF: Max. 16.77 million sec. =4660 hours)
3D OPE TIME (2) H
3E EJECT CNTL Cassette ejection frequency Unit: times----- ---------------
3F EJECT CNT H (Max. 65535 ejections)
40
t Not determined
7F

Notes:
• Addr OO-OF data is inputted and judged only at resetting.
• Addr 10-2Fdata is judged as "not adjusted" at FF.
The preset initial value is adopted instead.

• The "Sub" data ismade by bit-inverting the "Main" data.
When reading, remove the EXOR of both the Main and Sub data. If FF is not achieved, ignore the data. In
sucha case,set the initial values of "meka swp" and "bat ref" in the RAM.

• The output to D/A converters should be made after the PCON gets started. The output should begin and
end during the video mute.
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I ..,

--{
Cc, !

:1 j

, .. -,_....,-. ,-' .... , ", ...... ' ..... _- '.,,;']j , ADR liL' L;I Initial vaIL'e'
, ,

, . '''f
,.- ,. --, ... ..._-, AO 1 TINTcn 80h V·

, '-'- . ..."., . .---. ' .
(L- ') .... , J,::dV,2 t6LOR'cit"· , '.

.- I ... ".., J.,'"

AD!\'::, :3 R-WB 80h V.. .. ---
4. CONTRASIADJ. soh ;.-. v.--- , , ,..

00.-'"
, ';"". _ .. " 'j'-' J J 'J .. ,,:') ',I ),

, ?, BackLight CTL FFh V

"' , ;:.--n ',6: ·BRIGH:rctLjJ,· 80h 'iV: , ,
! '-', , .,'
',.', -- .. ..VCOADJ SOli' .... " ..V"'. :.-.-' J

.'s;
"
80h V

'-'
.- .. ,

":A ..
. OOh V" ;j ,

j'()" EDIT,H IPOh V

11 COIWBIA5ADJ 80h V
- ..

11 H-POSI ADJ 80h V... , .- -- ...

,,;.'
_, •• __. ·_'·_'C_··__

Functi6n
,

"ADR : '..t

'A6',jY, I''',; SOh' ,1;' N.]
""

." '".. -.-' I",
2 FILT-ADJ I .: " "\," "V,---> ,SOh ,:, " "

'i:i=ti
, •....,.,.,;

3 VOLCTL I V
- -', ".

,,4 ,
__ .I , . V,

, «:) , i ..Jj

5 .j ,,;,SP,h I CV,
" y,,: , i !

noir&h SOh I '1/ ,i'
, " ",

--r 'EMPHADJ ...,-.. ., SOn .. ""V' ;"
, -_..--

CARRADJi :8 80h "::!v;-i ,',
" " _.,,-.,-1

u., '''9 .: 6'\:\l1.'oJ "

60h ,,'1,!,,
'-'" " ) ; '" t,j, ;1
10. RECYADJ

;, .,i:-,,":'
V I'80h:

11 . RECCADJ 70h V

12 PBADJ '. 80h V
" " -

Vt:..E3'OCSe'ries
VL"E40:Se'ries

.'. " .. ' . ,\Ci
the !iflt<!i ,.... ,.... " ...,'I ",3: vr "..?"\",.:'\\: i ;';" ;.,;() ')::, (jjJ

D/A converter outputtiiqii\\W'.;,;X;:, 'L' ':1JI
I : IC5401 (Y/C) , ICS07 (LCD)

[Tirning chart]
Data:
Address:

ClK

DATA

8 l1its (00-07)
4 bits (AOlA3)

; - , '-'.",'"\-'
..:

I

D3·

I

I"... \

. ) ,;,

, ."

*1 .,. Back light control (qrightriesscoritroi) ,
The back light ";'ith the voltage coming the DIP. convelter..
.: ::'" :> -. i'! j ,';, ,'I , !

1. To improve the liqht-up performance, 5V (data FF) is forced to go out for 60secorids after the power.ts
turned on. -,

2, Then the voltage is reduced in about 30 seconds until the normal (2.7V) or bright (4,OV) setting ismadeac-;
cording totheAV selection. ,,'',"., i.:

3. While the 5V forced output is made (in Step 1 above), the isiml'1)eqiate1y;intrQduced
inthefollowingcases.,..". '.' ».l.:» I,i;;,' )'

""/(11··; \1:'] ';:r:-;:J ':'::

When the b'!ttery .StJu"\cdClwn inspection mQde,i,s called IIp.l=1Y theremotecClntroller,·,'. '.};J J"J,;;,!,'_,· .•. ", ,i J .. ;., ....,L·\.u.... , '.'; .< ........ ' ,",,,, ,'••• " .... ,., ... " -'.'

I
I

Pccn-H ,. i ,. - '-,) ,-,]'"","':-,-,J-1--,.)';-,) •.""; ,-:-:
I

BackLight CTl

4.0V

2.7V
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14-5.Data transferwith dedicated tuner
The bus line two-way data transfer system is intended to operate the LCD Movie with peripheral equipment in
a broader way. A single signal line is usedfor data communication with optional equipment.
The M5 Movie Bus Line (called MS-BUS) will be further developed asa compact external bus. With the Movie
asthe master communication unit, the following conditions are considered.

14-5-1.MSbus line standardization factors
(1) TheMovie's systemcontrol program is not be modified.
(2) Nodedicated hardware isadded for the MS-BUS (an interface only added).
(3) General-purpose input/output ports of the microprocessor are used for the MS-BUS. (No port conditions

which would limit the applicable types of microprocessor isadded.)
(4) The MS-BUS consists of a single signal line.
(5) No cost increase isexpected forthe Movie aswell as its peripheral equipment.

[Transfer points]
(1) TheVCR systemcontroller, usedasthe transfer master, determines the transfer start timing.
(2) Hand-shake type two-way transfer is adopted with one unit of 44 msec (32-cycle process on the system

controller).
(3) The data is carried on the pulse width-modulated signal. Logic" 1" or "0" is identified during the period

from the leading edge to the "L" level.
[Limitations]
(4) Transfer speed isas low asabout 360 bps,

(Comparative reference: LANC = 9600bps, remote control transmitter = 117bps)
For this reason, some limitations are expected when a task requires higher processing speed or process-
ing accuracy (editing, for example).

(5) The entire system shall be formed with Sharp-made or compatible peripherals, which is related to the
LCDMovie.

14-5-2.Transfer format between systemcontrol and tuner
(1) Specifications

(a) Transfer speed
366 bps (typical) (16-bit data exchange every 44 msec)

(b) Transfer system
Start-stop synchronization: Open-collector type two-way serial communication
Data length: 16 bits
Serial data: Transfer through MSB

(c) Error detection
Odd parity system
A sum check bit is set so that an odd number of "1"'s be produced from the total of 11 bits: 3 com-
mand bits and 8data bits.
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(2) Interface timing

< 5.4mstc2.72ms

rhJ'vv (n J o::[C6'§fc=fuBghlentTf.2 E]'i3:J 0n 11 ..Hj ,0()":

'c)ir: ':'; ;];pi) i'i j l," ",0 i, :j -:' j:l urn [evePat .] 9 .')"i;j 1:)

!i ]'.,V .,::!jj L"){;JcJs:d le:: ., I, , 1..,':<..., 0' 1'- ""'j 11;,<, ("]1; fl'Y1 i' \ q) :,.", "\ '! ,c ..

I I ....--....,u:'1----;.,----;,, ,, ,
I I : :noj'),'d ;);"i:J -;'!Jf.-J .,!-.{:'j'
I 0( I " I , I .. ._ ..
I I : J{)';:);j::) 'j;''-.li ·E;!l:

___I' III " I.' '1''. the:
, , I' \"' :;: ''"' "': . , )'K • reference cl"ocR:)l Jr-- .,: ·'n;:::;.x) /1 Cj:,J''l:J1 'O})jO")';' d)irb''!

l I W .;:;,,,:il; 2')::10 ,:;:,\j! ;::;-n

(a) Logic" 1"

""",-:'. "

';'; ),

it;" ,

: 16 bits intotal

I,e,',} ,n'.".';"
Sum check bit

8

o 255

33

L; rr; c8'rri:;ri,aifd , .:'rn :3'1 'I' I ,?'i'EhJd' :;:)Start j j •. ,
0

. ,,, , , .',' , , - , r ,,- .'-;'1'L level period 0-7
3 bits

) -. . -J;)"

(bJ Frame composition

(c)

t.. -1;_ ;)0;;.:- ·>,j"',Y:):li :)ri ;ii) >v-.
The start bit is for frame synchronization and the "L" level .)
The end bit is for triggering the frame synchronization and the logic" 1" is fed out.
Transfer sequence j :}::;i: j\,:n:L ',: 'fe' - i ?';.

• The system re r " ,,; li)l CC 'h' ;.y,;\j »));";.)10'" ),1;

• ..<;ll)cl.o,ll.t!M every
'. ""' .....".,,. ,,·u.-,J .I "_' __ ,. • L ,Lo',",

(qata)

(Type)

(Direction)

."", .<,"J' "'.J,.'
Start Command Start Command Start Command Start Command

+ data + data +data + data
From system From system From system T {; j -..
controller controller controller controller controller controller controller . controller f2n'J-L; ,

I; ,

li18'
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(3) Typical protocol
The Movie checks a unit being connected. The communication protocol for data transfer is as follows.

Movie Peripherals

"000" + FFh

1. [Connection confirmed]

'000' +COh

2. [Model confirmed]

'000' +OOh

"000' +OOh (except for search)
'000' +40h (during search)

----------------------------------------
3. [Command transfer] [Command reception]

14-6. Error messages
The following symbol and codes appear on the counter display of the monitor, if any of the sensors is activat-
ed, to tell the types of troubles.

Symbol/code Trouble

E007 No input is given from the capstan frequency generator for 1 second.
r------------------- ----------------------------------------------------------------
E011 The loading motor runs in normal direction for longer than 5 (or 10) seconds, but

the next mode is not brought about.
r------------------- --------------------------------------------------------------==-
E012 The loading motor runs in reverse direction for longer than 5 (or 10) seconds, but

the next mode isnot brought about.

EJECT In any of the E020,E025and E026errors below, it is displayed with the STOP key
held down for 3 seconds.
The error iscleared when ejection is complete.

E020 The speed is not locked for 6 seconds.
To be cleared when the speed is locked.

r------------------- ----------------------------------------------------------------
E025 The take-up reel sensor is activated.
------------------- ----------------------------------------------------------------
E026 The supply reel sensor isactivated.
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15. V/C SIGNALPROCESSING CIRCUIT (PAL)
*

"',il

C line functions
:U', ':;"1':1

(3)

2L':iDrlnn:::;"1 S'!\h)r/!
<Video Circuit (PAL) of Models VL-E30SlHIX, E7E1D, E4pS/HIX, E8E1D> I,..
A single-chip Y/C circuit CXA1700R is employed for functions and the
signal flows in the video system are discussed below. .,.. ' .-

, I
(DI) -;- "DOG" ! j

15-1. Functions of the main signal processing IC(IC401
(1) Input/output functions Switching of input for two lines'·,.1

J ' :) 'i

Video AGe .j .,':
Sync separation :I __

I XI\; driver
YiGSeRaratiPnlcOm:blfiltet".. :'" :C;;:li".

Ysignal Hcorrelation .",
(2) Y line functions Y prsemphasis/deernphasis

"'" ... " "
CliPcompensation
,FlRS/HH$' tilikell'a't16n
YFMmodulation/demodulation
Y dropout compensatiJn'" ,
Y/C crosstalkremoval
ACC
Cemphasis/deernphasls
Burst emphasisldeempHasis
XONXO
APClAFC

ACK
APC correcti on
HHK
PII,P.S ".... '.'C._" .'J, \'_"' .. ,-,J ,-'"I·,

Frequencyconversionsystem
.PB CBPF/RECCL2F
PB CLPFI<J:arrier BPF

"
)-.," j

; :)::,; )\ ..

Flow of camera Signal :'
TheY-signal I(jutput: the.ca'rtrei-a1PWB'iCAMY)'i's'suPPliedtifprtf(1:1T6flt6rlnector SC702 of the VCR' i

the'] to Rin 01JQf 1<:1402 as,date,andtime,,!
l,inesOfthecharil'cters'andfed out.ofprh"(5):: .. . .)

The CAM Y signal is inputted to pin (30)of IC401. (CXA170'6R)'aridfiidio driver line of the Y/C •
1 ;:",; "1 :-,--'L"I],?' '''', L -: 'F' -'C-, ",",' -, -, ,:; !

mixi ng amplifier vyhen the line frornthe..
output pin (34) of IC401 to the input pin ;Cl",: ,'ri'; ').IL!
.On the ,hand, !heC (CAII/I Cl to pio C13I.Qf.conl1e.ctor.,j
SC702 (VCR PWB)and fed to pin (16) of 1C1402:'Heretne:ch'roma;,.signalis'rnuted only in the range i

containing th<'lracterssothat nocalor .
i

(1)

;,.:->:p;' ;;'..',;-;;':J:: '- ,'-:,':',1 _ ,.):' __ /,:,-1/] l
* Switching.and-characteristi.csGliangein the le are controlled by serial data (32-'bits).

: ;: 'n. C, 'j"i ;1';
)'1":': h ' ) j _,;) ,;.»n"!'j, :;(1
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The CAM Coutputted from pin (3) of IC1402, passing through Q433, is fed to pin (64) of IC401 and then
to the Y/C mixing amplifier's 75-ohm driver line.
The resulting signal is fed out of pin (36) of IC401 and supplied to the AV box via pin (4) of 5C601.

(2) Flow of camera record Y signal
The camera record Y signal iscarried to pin (30)of IC401 along the samepath asthe camera EE (Y) signal
and branched into the EE path and the record path inthe le.
The signal, passing through the video AGC in the off mode, is fed to the equalizer block (fsc trap and Y
low-pass filter) and out of pin (14)of IC401.
The output signal from pin (14) of 1C401 is further fed to the equalizer Q409of the external circuit, and is
corrected in phasegenerated in the IC. It passes through Q412and enters pin (5) of IC401 with the level
of emphasis inputwhich hasbeen adjusted at pins (5), (6) and (7) of IC403 (BA7655AF).
The input signal from pin (5) of IC401, passing through the preemphasis circuit composed of the main
emphasis and subemphasis, is white/dark-c1ipped (preset value: white clip 220% and dark clip 100%).
The emphasis circuit refers to a circuit to emphasize the high-frequency band, and the high-frequency
band is attenuated (deemphasized) in playback, thereby improving the signal-to-noise ratio without
degrading the details information. As for clipping, the spike generated in the emphasis is cut at a
specified level (controlling an over-modulation in the FM circuit) to suppress the inversion phenomenon
in playback.
The clipped signal, further passing through the smear correction circuit, is subjected to carrier
adjustment (sync tip: 4.2 MHz) and deviation adjustment (between the sync tip and white peak: 1.2
MHz). Then it passes through the HHS (Half H Shift) circuit where the FM frequency of the odd-
numbered field's signal iscarrier-shifted by 1/2H in order to reduce the crosstalk of adjacent tracks.
Thusthe FM-modulated signal is fed out of pin (39)of IC401.
The Y-FM signal, passing through Q3404, has the side band component near 732 kHzl1.S MHz removed
by the low-frequency chroma trap and AFM trap, and is fed through the equalizer (Q3405) to correct the
FMwaveform distortion and sent out to the head amplifier with the recording current optimized at pins
(5), (6)and (7) of IC3401 (BA7655AF).

(3) Flow of camera record Csignal
The camera record Csignal, proceeding along the samepath asthe camera EE (C) signal until it goes out
of pin (3) of IC1402, is fed to pin (53) of IC401.
In camera recording, the interior of the ICis in the S-REC mode (serial data 31 bits: H) and C-SEL normal
mode (serial data 8 bits: L); therefore the Csignal, after passing through the chroma band-pass filter,
enters the ACC amplifier. This signal, of which the burst level is fixed by the ACC amplifier, is subjected
to chroma emphasis (side band emphasis) and burst emphasis (burst up 6 dB) proper to the 8mm VCRs,
and converted to low-frequency band (4.433619 MHz to 732.42 kHz). The 8mm VCR uses a multiple-
frequency recording system, and the low-frequency conversion chroma side band is easily affected by
the pilot signal and the audio signal. To cope with this, in recording, the side band is emphasized around
4.433619 MHz in modulation, and then attenuated after demodulation in playback to recover its
original condition. Chroma emphasis thus contributes to an improvement in signal-to-noise ratio as the
Y emphasisdoes.
Further, PS (Phase Shift) processing is performed in order to reduce the crosstalk from adjacent tracks in
low-frequency band conversion. PS processing is to shift the phase of color signal in recording by 90
degrees in every 1H after the low-frequency band conversion. The rotation direction in shifting the
phaseshould be opposite to eachother in neighboring tracks..
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The correction signal of crosstalk/dropout, branched off the main signal, is mixed with the chroma signal
and fed to the 1H/2H delay lines, and finally goes out of pin (23) of IC401. (The chroma signal also enters
the delay line for removal of crosstalk of adjacent tracks.)
The correction signal, flowing along the samepath asthat of Y/C separation, is fed out of pin (5) of IC402
(1 H output). The 1H-delayed signal, passing through the amplifier Q420, is fed to FL402 for reducing the
noise above the secondary harmonic component. The 1H-delayed signal with the noise reduced returns
to pin (19) of IC401 via the buffer Q419.
The correction signal has its chroma component removed by the fsc trap in the le. becomes a Y signal 1H
delayed, and is subtracted from the signal 1H behind (Y signal branched from the main signal), thereby
the crosstalk component being extracted. The crosstalk component is attenuated and then subtracted
from the main signal, by which the crosstalk is removed. Further the Y signal 1H behind returning from
the delay line substitutes the main signal in dropout, thereby compensating missing signals.
The Y signal with the crosstalk removed, passing through the equalizer block (sharpness correction, fsc
trap), is fed out of pin (14) of IC401. The output signal passes through Q409 (equalizer) and Q412
(peaking amplifier). The peaking amplifier raises the high-frequency band in playback to improve the
sharpness of the images.
The signal out of Q412, passing through pins (5), (6) and (7) of IC403, enters pin (5) of IC401. Also the
signal out of pins (5), (6) and (7) of IC403, passing through Q415, enters pin (6) of IC401. The input at pin
(6) of IC401, forming the high-pass filter, is subjected to the limiter inside the IC, where noise
components are eliminated. The signal fed to pin (5) of IC401 hasthe noise removed and is fed out of pin
(6), which completes noise cancellation. The noise-cancelled signal enters the 75-ohm driver line of the
Y/C mixing amplifier, and the Y/C-mixed signal through pins (32). (33) and (34) of IC401 is fed out of pin
(36) of IC401. (Thesamepath asthe camera EE Y signal).
Flow of playback Csignal
The mixed FMwave (PB-C RF) out of the head amplifier is provided with the ATFtrap (150 kHz) and AFM
trap (1.5 MHz) before Q3403, and is fed to pin (45) of IC401.
The input signal, passingthrough the PB Clow-pass filter, is deprived of signals except the low-frequency
chroma components, and fed to the ACC circuit. Here absorbed are the level fluctuations due to the
head level difference and that in the low-frequency chroma signal.
The low-frequency chroma signal with restricted level fluctuations is inputted to the playback converter
circuit, and returned to the carrier chrominance signal in a procedure opposite to the recording. (732.42
kHz ....4.433619MHz). At this time, PS processing is also performed to provide the phase of the original
signal. The carrier chrominance signal, which has been returned from the playback converter circuit and
contains a sum component due to balanced modulation, is fed through the band-pass filter. The color
signal In this condition contains much crosstalk of adjacent tracks. Therefore the chroma components of
adjacent tracks are separated by means of the comb filter used for Y/C separation in recording, in order
to suppress the chroma crosstalk. The comb filter in playback returns the crosstalk components to the
input by negative feedback, thereby improving picture quality. (The flow of signals in the delay line is
the sameasthat in the Y/Cseparation.)
The signal deprived of crosstalk passes through the band-pass filter, where the signal emphasized in
recording in the burst deemphasis and chroma deemphasiscircuits is returned to the original condition.
The chroma signal thus obtained is fed out of pin (63) of IC401. At this time, if no color signal is recorded,
the ACKoperates and pin (63) of IC401 becomes low in level.
The color signal out of pin (63) of IC401 is fed to pin (2) of IC2401 for compensation of decolorization in
special playback. In this IC, decolorization in the search mode or the still mode is turned into pseudo
burst for correction. The normal playback signal is outputted by "through". The signal coming out of pin
(15) of IC2401, passing through Q433, is fed to pin (64) of IC401 and fed to the Y/C mixing amplifier's 75-
ohm driver line, and the Y/C-mixed signal is fed out of pin (36) of IC401. (The same as the camera EE C
signal).
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15. VICSIGNALPROCESSING CIRCUIT (NTSC)
• Refer to the VL-MX seriesmanual for details ofthe 8mm video standard.

<Video Circuit (NTSCl of Models VL-E30U/C, E35U1E35, E40U/C>
A single-chip Y/C circuit CXA1700R is employed for the E30/E40 series models. Its major functions and the
signal flows in the video systemare discussed below.

15-1. Functions ofthe main signal processing IC(lC401: CXA1700R)
(1) Input/output functions Switching of inputsignal for two lines

VideoAGC
Syncseparation
V/Cmixing, 75-ohm video output driver
Y/C separation comb filter
Y signal H correlation detection

(2) Y line functions Y preemphasisldeemphasis
White/dark clip
Clip compensation
HHS/HHS cancellation
Y FMmodulation/demodulation
Ydropout compensation
YIC crosstalk removal

(3) Cline functions ACC
Cemphasisldeemphasis
Burst emphasisldeemphasis
XONXO
APClAFC
APCID/AFCID/Burst ID
ACK
APCcorrection
HHK
PI/PS
Frequency conversion system
PB CBPF/REC CLPF
PB CLPF/Carrier BPF

• Switching and characteristics change in the ICare controlled by serial data (32 bits).

15-2.Signal ProcessingPaths
(1) Flow of camera EE signal

The Y signal output from the camera PWB (CAM Y) is supplied to pin (11) of connector 5C702 of the VCR
PWB, and then to pin (11) of IC1402 (NJM2285M). Here the recording characters, such as date and time,
are combined with the border lines ofthe characters and fed out of pin (5).
The CAM Y signal is inputted to pin (30) of IC401 (CXA1700R) and fed to the 75-ohm driver line ofthe Y/C
mixing amplifier when the video AGC is turned off(serial data 29 bits: L). The path is the line from the
output pin (34) of IC401 tothe input pin (32) of IC401.
On the other hand, the C (CAM Cl signal going from the camera PWB is supplied to pin (13) of connector
SC702 (VCR PWB) and fed to pin (16) of IC1402. Here the chroma signal is muted only in the range
containing characters sothat no color component is mixed with the recording characters.
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The CAMCoutput from pin (3) of IC1402 is fed to pin (53) of,IC40j)
1H CCD line input line and
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to pin (64) of IC401 and enters the 7S26I1fuidfi<;ei'
The resulting signal isfed out of pin (36)of via pin (4)of 5C601.

(2) Flow of camera record Ysignal fJnih,,;'oh n,', :""i:':: i i ,

The camera record Ysignal is carried to pin (30Yb'f1C41Jf'a'r6Hy:tHEFsam'e path as the s(gn1.'P
and branched into the EE path and the record path inthe IC,c'!;:)
The signal, passing through the video AGC in the off moCleJ/l's'fE!tFio block (fsc trap and Y
low-pass filter) and out of pin (14) of IC401. The outpGf of IC401 is further fed to the
equalizer Q409 of the external circuit, in the le. It passes through
Q412 and enters pin (5) of IC401 with the level been adjusted at pins (5), (6)
and (7) of IC403 (BA7655AF), "i ,',;, ':; 'I'
The input signal from pin (5) of IC401, passing through the composb:i:fc>fthe inain
emphasis and subemphasis, is white/dark-c1fpped (prE!skiFva/UE!:'w'hItlH:iip 220% and dark clip 100%).
The emphasis circuit refers to a circuit to and the high-frequency
band is attenuated (deemphasized) in playback, thereby improvh,g'the signal-to-noise ratio without
degrading the details information. As for clipping, the spike gerlerated in the emphasis is cut at a
specified level (controlling an over-modulation in thE! the inversion phenomenon
inplayback.:
The clipped signal, further passing through the smear correCtion; circult, is subjected to carrier
adjustment (sync tip: 4.2 MHz) and deviation adjustment (betweenthssync tip and white peak: 1.2
MHz). Then it passes through the HH5 (Half H Shift) circuit FM frequency of the odd-
numbered field's signal is carrier-shifted by 1/2Hihor'der'i:o'i'Eldu(ie'tl1ei:r'6sstalk of adjacent tracks.
Thus the FM-modulated signal isfed out of pin (39)of IdidL' ,;
The Y-FM signal, passing through Q3404, has the 743 kHzl1.5 MHz removed
by the low-frequency chroma trap and AFM trap, and is fed through the equalizer (Q3405) to correct the
FM waveform di'stet.hi6n,and se'i\t'otit td 'iheneadampFifier'lrJith'tHe rniikid'at pins
(5), (6) and (7)of IC3401 (BA7655AF).

(3) Flow of camera record Csignal 'i!'''',
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original conditfom Chr6'1na)emphilSi's'tHUs;cdritfibutes' ti§'ani d as the
Yemphasis does. 126



127

(4)

(5)

VL-E30 Series
VL-E40 Series

PI (Phase Invert) processing is applied for reducing the crosstalk from adjacent tracks in low-frequency
band conversion. In this process, the phase of a color signal after low-frequency band conversion is
reversedevery 1Hon an every other recording track in recording.
In playback, the phase is returned to the original and combined with the playback signal 1H behind. As a
result, necessary signal is enlarged through synthesization with the noise-to-signal ratio improved, and
unnecessary crosstalk is canceled. The chroma signal converted to the low-frequency band enters the
block of record C low-pass filter, where the sum components in balanced modulation and noise
components in the audio band are removed. (When a signal without burst is inputted, it is muted by the
following ACKswitch.)
The low-frequency band conversion chroma signal passing the low-pass filter is outputted from pin (8) of
IC401 and sent out to the head amplifier with the recording current optimized at pins (1), (2) and (3) of
IC3401.
Flow of composite record signal (external input)
The externally inputted signal is supplied from the AV box to pin (4) of 5C601 on the main PWB,
terminated at a 75-ohm impedance, then fed to pin (28) of IC401. The input signal flows on when the
video AGC is turned on (serial data 29 bits: H) and the S-REC mode is turned off (serial data 31 bits: H),
and the signal 1H behind isadded or subtracted inside the IC, and the Y/Csignal isseparated.
The signal in the 1H delay line is fed out of pin (23) of IC401 asa delay line signal, and goes to pin (1) of
IC402 (1 HCCD) via the buffer Q1403.
The 1H-delayed signal is fed out of pin (4) of IC402 (1 H CCD), and enters FL401 via the buffer Q403 so
that the noise above the secondary harmonic components is reduced the. The delayed signal with the
noise reduced is matched in phase with the signal 1H behind in Q404, and amplified in Q405, by which
the input level at pin (21) of IC401 is brought up to the specified value. Inside the IC, it is subjected to
gain adjustment with the main signal, and Y/C separation is performed. The Y signal which is Y/C-
separated passes through the equalizer and adds the fsc trap to the chroma component separated in
order to supplement the fH/2 component of the Y signal removed by the comb filter. It is mixed with the
Y signal. The Y signal proceeds along the same path as the camera record (Y) signal and is fed to the
equalizer block (fsc trap and Y low-pass filter). The Csignal is completed when the gain adjustment of
Y/C separation is finished, and proceeds to the chroma band-pass filter by the same path as the camera
record (Cl signal.
Flow of playback Csignal
The mixed FMwave (PB-Y RF), passing the RF AGC block from the head amplifier, is provided with the
AFM trap (1.5 MHz), chroma trap (743 kHz), and secondary harmonic trap around Q3401 and is deprived
of components other than the Y component. Further the PB-Y FM signal is inputted to the soft limiter
circuit Q3402 and corrected in harmonic characteristics. This circuit serves to correct the balance of the
lower wave and upper wave ofthe Y FMsignal, thus preventing the inversion phenomenon.
The signal coming out of Q3402 is inputted to pin (41) of IC401, of which the FM level is adjusted by the
limiter. Then the demodulated signal passes through the low-pass filter and isoutputted from pin (7).
The signal coming out of pin (7) is shaped in the waveform by the equalizer consisting of Q417 and Q416
and by the peaking amplifier, and inputted to pin (1) of IC403.
The signal out of pin (3) of IC403 is fed to pin (10) of IC401 via Q435, and is adjusted in IC403, so that
TP405 (Video OUT) has 2.0 Vp-p (alignment tape playback). This is because the video output level of the
playback Y signal isdetermined by the input level at pin (10) of IC401.
The signal thus coming into pin (10) of IC401 is subjected to deemphasis (high-frequency attenuation
circuit) and HHS cancellation (Half H Shift Cancel), and flows to the crosstalk removing circuit and the
dropout correction circuit. The deemphasis cl rcuit feeds back the signal emphasized in the high-
frequency band in the emphasis circuit in recording to its original condition, and the HHS cancellation
circuit returns the DC level difference in every field due to the carrier shifting recording to its original
condition.
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'trap), is,fed) out-of pin'(14):Iot IC!401, The-:outpuHignal'
(peaking amplifier). The peaking amplifier raises the high-frequency band in playback to improve the
sharpness of the images. 'Fii'!] )';:Y: '//,,)1-"[ >\i

'iJ The:signalouli:ofQ4,U,: passin9Llihrough:pins (5); (6)i'ahcl('l);of:IC403,eMtEl'rs:pin! (S)'of;rC40'19 Also the
,r:, ofiiClI03;Jpassingtlirb'ogh:Q4:1S/ent-ersjijrrll (6) otfC401iOi i:l1liifipuNit pin

,(6Ydf::IC40:1 .,forini'ngt/7i'e'nigh,cjYass'fllter, ;is S-ubj-eliteCl:ia tlie 'I iirriitefJi Hsicl'e"theIC;i ",Niler\! 'lioise
compcnerrtsareellm'i nated.,The)sighal fed top;n (5): 6fIC40'1 iciridiisfedbut of pin
,(6),i vvhich, cQmlJ!etes'ndisecahcellation) 'the: r1oise(ca'Hcejledsignal entersttle75cohn\ dfiiferline'of the
Y/C mixing amplifier, and the Y/C-mixed signal through pins (32),'{33)!a'fid: (34)'ofK40riSfed'out'Of pin
(36) of IC401. (The sameipath,as,the'carriera BBYsignal):

(6) Flow of playback:Csignal
The ini'xedFM wave (PB-e'RF),out'ohhe head a'mpHfie!r is'providedWi'ththe ArF trap(1'50kHi) and AFM

··)trap(1':S MRz)l!lef0re>Q34'03i'and isfed,topih'(4S) ofl(401)': ,', 'I j I \ I]

"The,rnpot signal; pasSii1g through tfie·PBClow-pass filter,is deprived of signals exceptthelow-frequency
,'chroma -compcnents, the:Ad:C'Circoit.Hereaesorbedare thelevel'ffuddatibMs'duetb the
head level, differericEi andthat ir'ttheTowcfrequeiicychrornasigriaLi " ' '"
, ThE!:IOwcfrequency'chrbma:signaI'With
circult, returried:tdthecarrierthromihance signal iHa totheirecorClTngd743.44

'kHz ,4 3:579S45)M/;fz}:Atthis'ti'rtJe'/PJ pfocEissiiig" is also pHaSe: ofihe'
signal. The carrier chrominance signal, which has been returned from the playback i::dnvEirte} and
contains a sum component due to balanced modulation, is fed through thebaild-passflltef. 'Tne'colof'
signalinthlscondtticncorrtatns much crosstalk ofadjacenttracks. Thefefo-rei'the'chrorn''';components of
adjacent.tracks are.seperated by.means of the comb,'filter'!:ised'for YId: separation:ir'1'Jt'ecording, i'h order
to, suppress the'GhrOlllacrosstalk:.Tnecombifi'ltEir lin' playback'retu'rnsthecrosstalk components to the
loputby,negatlve:feedback,thereby' imp'rovirig< picture qlJalityl (Tha 'floWofsignalsirHhii 'deraY line is
the same asthatlntne 'r':/C'separation:.):, i " 'l' i'i" ),' cl """ ",""",'

The, sigri1aJ,deprivedioLetossfalk passes'.throughithe bandcpassfilter,'ilVherethe'sigriaIElliiptiilsi2ed in
recordinq.in the burstdeemphasls and, chrome deernphasis circuits-is retUrn'acl'ta,:the, original 'condition.
,The chrol'l'l,aslgnal thus.obtaitred; is fedQ(Jt!Of'pi n(63»)of IC40,liAtfhis'tirn'e;il'nd 'calo'(Sigil'aViSi
theACK operates and pin (63) of IC401 becomes fowi'nilevel::' ,i\ il:,F','r,;;),]:' ,','u

,The col,orsignaloutof pin (63)'oflC4lJ1,passing throu'ghQ433; is fEld'tOpin (64rof 1<:40J the
7S'ohrn driverIine.of tne ¥lC mixitlgamplifieri TheY/C::lriiixedsig'nal istl1en pflt(36)bfrC401.
(ThesamepathasthecameraEECsignal)"""i, :j,,,:,, ", ,i" ,i)']"

, i1)

.l; " ) ;;' .

i I

);
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(7) Flow of LC video output
1) Camera output/playback output
The camera and playback signals are taken out in the halfway along theY/C mixing amplifier's 75-ohm
driver line of IC401 asa Y/C-separated signal, and the resulting signal Y/C-mixed in IC1401 (NJM2509V)
(where 6-dB amplification isperformed to provide 1Vp-p). The signal issupplied to the LCD circuit.
The camera/playback Y signal fed to pin (32) of 1C401 and the cameralplayback Csignal fed to pin (64)
of IC401 are branched off and goto pins (1) (Y input) and (3) (Cinput) of IC1401 respectively.
Here the signal is Y/C-mixed and fed out of pin (B) of IC1401. The signal is further fed to pin (8) of
IC1402, and out of pin (6), and supplied to the LCD circuit. Operation of the IC1402will be discussed
after.

2) Flow of external input
The externally inputted signal is a Y/C-mixed signal. The signal fed to pin (32) of IC401 is branched and
fed to pin (1) of IC1401. At this time, Q433 stays off so that no noise is mixed at pin (3) of IC1401. The
path thereafter isthe sameasIn the above step 1).

3) Monitor input (video printer signal input)
The monitor input terminal of the AV box is an input terminal for monitoring the picture when the
video printer is in use.
The signal outputted from the AV box is fed to the video printer and the signal outputted from the
video printer is returned to the AV box monitoring input terminal, which enables monitoring of
printed pictures. By inserting a pin jack into the AV box monitor input terminal, a switching signal for
the LC display signal is produced, and the video printer signal is fed to pin (6) of SC601, while and the
switching signal to pin (5). At this time, the video printer signal is terminated with 75 ohms inside the
AV box and provided with 1Vp-p.
The printer signal is fed to pin (9) of IC1402, and the switching signal Hi to pin (7) of IC1402. The
switching signal changesthe output from pin (6) of IC1402 from the video output signal to the printer
input signal, and the signal is supplied to the LCD circuit.
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16. VIDEO HEAD/HEAD AMPLIFIERCIRCUIT(PAL}J2iJh::) JJo Vi";']
<VL-E30/E40 Series (PAL)Video Head/Head Amplifier Circuit> ,','))T,: U
The, rI1Jlqi:t;q.f !argl'lsl}ilmeter 40

pqse:d: ,fflqXigeQ;I).e'lds gnd Pl)e l)eaJf:·i! "rf', 'J
The head

'lI)9) e['1,singdilYj\lll!qqiQ9; rou nd
the ], 0,) J:JJ }) ;:)/L') (;');)J {:;q :':;/1:" 0'T3

TIJMll'lilgill'l'lpl.ifierl.<:kc:qit .ilIIiIPllfie[.. tC;(Q(b\;1 e rc:uit. The
function and the flow of signals are shownbelow:,:,,:';;.,
Recording system: 2-channel recording amplifier ,::m:;»:::, ",,'oF!:c
b:-; bX!.Ji;,';d 2i "I'

PlayoacKsysfem:; i:12;-'(!lanhel head 'ampl

16-1. Flow of recording system signal :'; if.,j)r;->'"iF

TheLrecotd;signals. (REC-")1;;REe,!1:-;. 'OU],ot,theirlrespective'sLgoal;processiog;circu its are
fed to pins (6), (2), (4) and (46) of IC301 (CXA1202R),respectively. .'D'l' 01 i ,jaj; 'i>.,;,i"
Tbe:.inpufsignal uc!,i,oJand':!,-i.1ot signaJS\VI!oichfare

Tile:!'MPu1-frQ!1'I; pins.L2.4) SilOO(3.'l.»)Qf I)g,;lmpl ifLerli..s:CQo)/er:WJ:ir]tQ.<urrent by
.ilnd ifed-tQ!'-f,ns(2.5).:and(36); The; ir]g:(El and

',: »),;: ',,], "".1,.-;

!ec,Qrdi(1g,,<:ll'np!ifiEl.Nll.sQ !lPplieS) ng'jn e;resQ.nil,l}.<:e·,o·frtbe)Jlei!d. The
recoding current is not switched over for every channel, so that it fl,QVYs

911ilQ4is,t.qrn$cI,QD;9Y the microprocessor, and
the'eras)n9 current IY!H? Q;130,l; , 'Xi" ' 'J .

The erase head with two tracks of head width traces thetrack as
erasing the tape, in the same way ason conventional models.

16-2. Flow of playbacK system signal
The playback signals out of CH-l (microprocessor control signal "H-SW-P" at high side, playbacK video signal
at field 1 side) and CH-2 (microprocessor control signal "H-SW-P" at low side, playbeck video signal at field 2
side) are fed to pins (29) and (32) respectively, then amplified by the head amplifier having a gain of
approximately SSdB, and fed to the middle frequency correction circuit.
In the middle frequency correction circuit, the output balance of the head amplifier (frequency
characteristics) is corrected to prevent the inversion phenomenon in the video system. The center frequency
and Q are set in the external resistors at pins (26) and (35), and the boost amount is determined by the DC
voltage applied at pins (23) and (38).
The output from the middle frequency correction circuit activates the video switch inside the IC through the
H-SW-Psignal, and becomes a continuous wave to be outputted from pins (10) and (20).
The output signal from pin (20) is amplified by 12 dB by Q302 and supplied via the buffer to the Y/C circuit
(chroma signal processing system), audio circuit and servo circuit.
The signal fed out of pin (10), being sent through the RF AGC circuit, is detected in the band of the FM Y
signal, and the signal of 100 mVp-p is outputted, Further, the signal passing through the AGC is inputted to
pin (14), amplified by the 12-dBamplifier inside the IC,and fed out of pin (16).
The signal fed out of pin (16) is supplied to the Y/C circuit (Y signal processing system) via the buffer, aswell as
fed to pin (18), where the dropout is detected. The dropout pulse is fed out of pin (13) at "High" at the time
of dropout.
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16. VIDEOHEAD/HEADAMPLIFIER CIRCUIT (NTSC)
<VL-E30/E40 Series(NTSC) Video Head/Head Amplifier Circuit>
The E30/E40 series video head system employs Mechanism A and consists of a drum unit of large diameter 40
mm composed of a plane rotary transformer equipped with two video headsand one erase head.
The video heads and the erase head useMIG (Metal In Gap) metal heads,and record/playback aswell as erase
are performed by winding a tape 230 degrees around the larger drum.

The head amplifier circuit consistsof a head amplifier IC (CXA1202R) and a rotary erase oscillation circuit. The
function and the flow of signals are shown below:
Recording system: 2-channel recording amplifier

4-input (REC-Y, REC-C, AFM and ATF)mixing amplifier
Playback system: 2-channel head amplifier, middle frequency correction, RF AGC, dropout detection.

16-1. Flow of recording system signal
The record signals (REC-Y, REC-C, REC-AFM and REC-PILOn out oftheir respective signal processing circuits are
fed to pins (6), (2). (4) and (46) of IC301 (CXA1202R),respectively.
The input signal is first mixed with the chrome, audio and pilot signals which are low-frequency components,
then with the Y signal. The output from pins (24) sand (37) of the mixing amplifier is converted into current by
an externally added resistor, and fed to pins (2S) and (36). The recording current coming out of pins (28) and
(33) is driven by the recording amplifier.
The recording amplifier also applies feedback damping in order to suppress the resonance of the head. The
recoding current is not switched over for every channel, sothat it always flows in the two video heads.
As for the erase current, Q1304 is turned on by the "ROT ERASE" signal coming from the microprocessor, and
the erasing current oscillating at approximately 8 MHz flows out of Q1301.
The erase head with two tracks of head width traces the track prior to the head of channel 1 and channel 2 as
erasing the tape, in the sameway ason conventional models.

16-2. Flow of playback system signal
The playback signals out of CH-1 (microprocessor control signal "H-SW-P" at high side, playback video signal
at field 1 side) and CH-2 (microprocessor control signal "H-SW-P" at low side, playback video signal at field 2
side) are fed to pins (29) and (32) respectively, then amplified by the head amplifier having a gain of
approximately SSd8,and fed to the middle frequency correction circuit.
In the middle frequency correction circuit, the output balance of the head amplifier (frequency
characteristics) is corrected to prevent the inversion phenomenon in the video system. The center frequency
and Q are set in the external resistors at pins (26) and (3S), and the boost amount is determined by the DC
voltage applied at pins (23) and (38).
The output from the middle frequency correction circuit activates the video switch inside the ICthrough the
H-SW-P signal, and becomes a continuous wave to be outputted from pins (10) and (20).
The output signal from pin (20) is amplified by 12 dB by Q302 and supplied via the buffer to the Y/C circuit
(chroma signal processing system), audio circuit and servo circuit.
The signal fed out of pin (10), being sent through the RF AGC circuit, is detected in the band of the FM Y
signal, and the signal of 100 mVp-p is outputted. Further, the signal passing through the AGC is inputted to
pin (14), amplified by the 12-dBamplifier inside the IC,and fed outof pin (16).
The signal fed out of pin (16) is supplied to the Y/Ccircuit (Y signal processing system) via the buffer, aswell as
fed to pin (18), where the dropout is detected. The dropout pulse is fed out of pin (13) at "High" at the time
of dropout.
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17. LCDCIRCUIT TilDi}L! iEJ]'JC':,'!];l. "j)E. ,'1!\'L'] O:YJH ,;,;
17-1. OUTLINE '" 'F i) . i;.].'1.; >;):,\,,,,::,,]." ::" ;'T'/1;'3, .Pi>
lilie Leo ciicuit'1.ernplo-ysia 2,eliip;CSI .(a :sirngl p, desiqnof nter,face.' 'aslwell,:asJc\:'tF't:i'LCi:>:
control Ier IC) f6r,fewer,peripheral .partsl and·smal.lediSI 'dr.cu it ·is:rightweighttooodue-'to:a·6"'

'··"','1 '>!1:i L::,,}:)n f1: i.i ',')::;:3 :) J,'L3 ?b.', »lo. ,'ij>j '?i f '; ;-

17-2. OPERATION
Bel'6Wshowrn' is,the:basie,I:€Drcir'cuitryiReferriilg'toihe blO'ck.d i'agrahi! the:circll itbeHavil)rlis'dI
byblock. :'i'.}(l!J::: .,1 •• ; ;)(;:...; i].::::L::nu:

17-2-1. Decoder/interface circuit ')1, i ',1,', ]/9.
IC800 (IR3P90Y,f' N,rSe;ClR3Y214ALj is 'as-mall'muIti"fUiiitticNili:r'rn\'liiii'd'Fth or
videotchroma signal processor and interface are stored in a single Chip. This le has various types of filters built-
in, by which many external parts can now be eliminated. The video AGC

iltc'orporatedias's6t6.meettlile> " xi"
The main features are: r i,:J,,'C .;)]",) .

.@)13;5,80MHi(rIIl'SC})4,43-MHi:(pAu)'baiid"paSsfilter, '31:S8:Ml-rz(NTSC);4,43Ml-fi'CPAb} tra'p1andidE!laY' ii
'. lnccrporeted i; i),) :,";'" ,:C: ;) \] ;j ',.!!; Ht

@APCadjustrhentno,longern-eeded i: ]))tn.-L'::" ., i','
@ Secondary differential picture quality adjustment circuit ' .,
@ Polarity.inverter.clrcult ',; I' '", .:,.1, '-" ,,'ii' ",
<Q) Vide:oAGC..dtcuklr//;-,::I, .-', '\Y) I:: ;,:),: 1.L'j:jn;jj·-,j

J:@ Gamma,(yhorr.e'ctiorFdrcuitr::'n J,)' ',"., ';.:' ·:i ',I; '" . ,

I1l Compatible with external RGB inputsignal" , ••
ThelR3P90Y1 (NliSt).-IR3yjz'1· (pAL). is'r,r,'ughly'd i\tided'byfunctioh ihtwd secti6ns;:decbder)ariitinterface.:
In the decoder section, the composite video signal ni·fedin O)'of IC800; The··eompositesi'gnalis separated
to the luminance signal and chrome signal. The luminance signal is used for AGC and picture quality correc-
tion, In the AGC circuit, different AGC characteristics are obtained due to tfte'APCle\lef s'lgl '
nal;High"frequency:comPonel1ts removea from.the ,luminance·signal'bY; theifil'ter;at' pin, (] i7Parid"tlile rei
sultinq:signal •is' peak-detected' ,by .the 'AG'Gdetector; 'In the' pi ctu re"Clu'al ityadjuWnentclrc'u'lf;thelurniiiarke
si'gnal is secondary-differentlatedand its high'·frequency'edmpOhehtS'areiredl.iceain noiselevel.Thethen
nal is gain-adjusted with the terminal voltag-e atj:lih(23); and'theresUitirigsignaHsi!iixed '
signakl).y.s6,doing; the lumlmince: si be adjusted;' ,
nakcn the otheohand, goesthroegh the Abode-teetor'and ,.
burst.signaI,ThisformstheACCHoop; After being diemodiHatedl iis
circuit to the luminance signal aswell as the R, G and B primary-color is!
composed of a Plercetype ;q'uartz1oscillatbrCirbUitiThe APCdetectot'fsUsedta the '6tJrsHignal i
and the VCO oscillationeutput.:By controlling tne: 'detectionv6ltage and 'the VCb' •
PLUoop lsformed, therebyrequi'ri ngincfaajUstment;ariy longer. ),.'};"!,],,n1 ];V' :,'.

Let us now discuss the interface section, The
cults. !J" it .,') r! J ,:;'C: n ;,,' j;; (Jj ',n, ::;;,!

R"Gand;B'slgnal:switching'drcllit" .,1l ; . '1,,'] "'; ",) "I:; ;;1':; .I.>: !.'
@ Rand BgaincontroJ clrcuit.i.i.) .o '.. ... J :;JJ _.·";i ')'.":1<:1 i'd.; :1)-0 .

"). )., '.', " i 'I C' . I

". lj,miterJdrq.Jitsoq:y;;,) 'J.. ::; j"r '3: I I·)t>,\} n 11;0,

@ Inverter circuit (polarity inversion) ",,", ',,;
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• External R, Gand Bsignal switching circuit
The switching circuit isof analog switching type. The control signal being fed to pin (1) is used to switch be-
tween the internal primary color signal (iNT) from the videolchroma circuit and the external signal (EXT)
from the external R, Gand B input terminals. The high-speed analog switch is set to the INT position with a
low signal, and to the EXT position with a high signal or in an open state.
This circuit serves to give on-screen color display. The digital on-screen signal is fed to the external input
terminal for character display. The switching control signal feeds blanking pulses for on-screen display to
pin (11. Thewaveform is shown in Fig. 17-1.

on-screen signal

Internal signal

Switching to external byblanking Framed inblack

Figure17-1.

• Rand Bgain control circuit
The DCvoltages being applied at pins (41) and (42) are used to gain-control the Band Rsignals. With the
gain control, the contrast can be finely adjusted.

• Pedestalclamp circuit
The DCvoltage being applied at pin (43) is used to vary the pedestal level, by which the brightness is con-
trolled.

• Gamma (oy) correction and peak Iimiter circuits
The V-T characteristic of the LCD panels is not linear, but asshown in Fig. 17-2(a). When a linear video sig-
nal is applied to the panels, the colortones around the white peak aswell asaround the black pedestal are
degraded and the linear brightness characteristic is not achieved. To get the proper characteristic, it is nec-
essaryto apply the video signal which corresponds to the panel's V-Tcharacteristic.
Byapplying gamma (oy) correction and peak Iimiter to the video signal, therefore, a dynamic, linear bright-
ness characteristic is obtained, thereby offering a fidelity reproduction. Fig. 17-2(b) shows the gamma (oy)
correction characteristic.

V-Tcharacteristic

Figure 17-2{a).

100%

T

0%

r-----"'----------------

v
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Gamma(r) correction

Figure 17-2{b).
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• Inverter circuit(poJarity inversion) "'-"lie c; ]',ns C, J; L: ',,),i,,:])
", I')Iqj),(f,yoHClg", can, the,yiQeosignaJ tbigo to thE!pahelniiiJst
,be', inverted ,in pol,arity.']he: inv,ert,tne po,lill"ity;, TheFRPV'pulse being ifed:ito"pin

, .. ."< ' .. -: _ .... - - _.. _. - .. - - .. " .. -., ..

JI'Il(ersiqnO,f; tbe pOlClrjty,of:R"G2a,lJP:a,primary col (atpihS (32),,(34) and;(36»:elJerry,fH.

:)j' 'J'"

.--"

'-'.", '-'0 '

Inverterinputsignal

"

FRPV pulse

,H·SYNC
j', I

H·SYNC

L" 1

Primary color signal
,;+-,: .!

Vcc+ V,,!2 --

)';

The FRPV pulse also makes polarity inversion field by field.
This way, the DC power is converted to AC one in order to protect the LCDagainst deteriorettcn, Fig. 17-3

,,_ ...... __ ' • _ .. ..'.' __ • :: ,I;

shows the pulsetiming." I' ,,' I
II',I.':;--!·,:

The LCDpanels are commonly used for both the PALand NTSC systems.
In order to convert the PAL system signal in the NTSC signal, a skippinq.method is adopted. The skipping
timing is as follows: one every six lines, one every eight lines (2 every 14 lines), and 44'or 50 lines every field.
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17-2-2.TFT-lCDsynccontroller IC
IC801 is a TFT-lCD module sync controller IC. Fig. 17-4 shows the block diagram. This IC is a plastic flat pack-
age, measuring 10mm by 10mm, with 48 pins spaced in 0.75mm pitches.
(3-inches: RH-IXOI80TAZZ, 4-inches: RH-IX2089CEZZ)

FRPC

FRPV

SPS

CLS

LOW

BLKI NTPCl
31)---------,

Vertical sync
pulse detector

Ydirection
signal
forming
decoderXdirectionsignal

formingdecoder

OSCI

L

OSCO
R

c,
vco

r--'-'-'-'-'-'-'-'-'-'-'-"
I
I
I
I
I
I

Horizontal sync
SYNCI 16}-......---io-j pulse detector

CLD

'-----{lZ:)------{2

HSYNC SPD VSY

Figure 17-4.

(1) vca circuit construction
In the vca circuit, two pulses are compared as to their phases; one pulse is the delayed pulse (8lKI),
which is produced from the output pulse (BlKa) coming from the oscillation circuit (composed of Cl,
Cz, R, land varicap diode CD asshown in Fig. 17-4), and the other pulse is the input Csync pulse. As a re-
sult of the comparison, the PDP pulse goes out of pin (36). This pulse passes through the low-pass filter
and into the oscillation circuit.
Corresponding to the applied voltage, the voltage being applied to the varicap diode is controlled to
vary the capacitance (CD). In this way, the oscillation frequency is controlled and the input C sync gets
locked.
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(2) POPpulse 'JI ,',,11,H:;')) ,':Y,;, ,Dj ." :>;';;
:i''fne;PDP'j$u/se is jliptla'sePcompllrEid dutp'OVpulse'irhcf'as:shdWhin Ffg'.'1'T'S) Xi;;) "'u:;,,;,,D, 'i ;; ,j ')DJi

:-..
! ';';.;;":';,

',' ! i: ! , i .: ' .. ,,,

TermlnaLname," Function
"

, ..

i ',''" --'".--"-

SPS Vertical driver start signal output
, j ! ,I .

driver clock
,

ClS Vertical eutput.. ' , -!
I ; I

; I I ,
lOW Vertical driverlowsignal output ,

SPO Horizontal driver start' sighal output , :."", ".
,
r: <-

ClO .Horlzcntel driver output
,"i.; '" ' ;", ';

CSP1 Horizontal driver color switching signal output

FRPV Video signal polarityiniiersioh signal output

P15 NoiselessQVO input , .'

;
"

, ",',' ), : -'1 . 1:--1 .. '-:.'.' :,C', "J:', ,'-, ... , ,'; 'j :.,'- - ' i,r .-;';) Li'?>L) " YL );,:cbq, PIS' NOlselessWlH'input
-, .. ' ......", ;- ,. ",", ...., "' ... ... -' , , ., . "

. .

;', " ",vRpVC ,,:']1i" iToplboj:tQm: reverse,setting .termlnal. /}C; :"J ?:: .: -I i

! ,::" ",." : : "' J : • "'] ,',"EXI
K

PDPpulse

(sync pulse

,.. i

(3) and Functiohs

); I-

:i i j '. ,., ;'
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(4) Display period counter timing

VSY

srs
I
I

CLS

1horizontal scanning period (1H)

I
I

i.
I Vertical display period (234H, about 14.87 msec) I

The skipping process is made for the PALsystem signal. The CLS pulse is held to skip necessary lines. If
the same line is skipped in the odd-numbered and even-numbered fields. one line will be missing. To
avoid this. the field-to-field timing is properly shifted.

(5) Horizontal display

H'SYNC

SPD

I
I

'---i---' I

I
I
I

I
I
I

»j
I(324 x 1ssnsec, about 50 usec, 3-inches)

(383 x , 30 nsec, about SO usec: 4-lnches)

--------------------:l !i...""E----------------·,
I

CLD

6.43MHz (3-inches)
7.7MHz (4-inches)
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(6) Noi seless drive waveform

SYN

I
(W/H)

:, __ ".J

••
I

-=•.....--.•. -'---:.'
I
;)

"1,
I

Noiselessdrive P"fS;PT6'"
(J>';,n ;'".:,i:-, L.,;;"

P16 (W/H) terminal
When the terminal gets low in level, the noiseless drive mode isbrought in.
The normal mode comesback when the high-level state continues for 2 fields.
IritfleW/Hdrlve'mod'e, ""'hili! thbVV'/HI stayS' lowii'fFe!vefthiivi'dEio'sign'a]J is'rlot' wrihen&1'I the
. " - "'. . "\ . ',' ., '-, ;" -..., ..,; ,. ..:displilj,lpariel,'" i:'. "rC" "1,")1".;'1:' """.." '\'; C',·',Y' . " C'", "

The input signal for the W/H terminal, therefore,
in the odd-numbered and even-numbered fields. The low-level signal must not be allowed continuous-
Iyfor longer than one-field period. '
Note: Usually keep the terminal at high level or open. If used in the noiseless drive mode for a long

time, the display quality may be degraded.

P1S (QVD) terminal
In the noiselessdrive mode, the signal coming to this terminal becomesa syncsignal. Therefore,, ,
a positive-polarity vertical sync signal is needed. (The syncposition is determined 'by the rising edge of

, , ' , '. "

the signaL)
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® Horizontal drive (2-phasedrive)
Horizontal picture elements are transferred within a single horizontal scan time. The horizontal drive
frequency isdetermined asfollows depending.

Horizontal drive
frequency = :=:Effective horizontal

scan time'
Electrical effective
number of horizontal
picture elements

51.9x 10-6(sec.)
491 (Picture elements)

• 9.46 (MHz)

• 64.0 -12.1 =51.9(]Jsec.)

The frequency isapprox. 9.46 MHz, enabling high speedoperation.
0H1 and 0H2 are square waves of 50% duty with 180' phasedifference from eachother.
Figure 5-7showsthe horizontal transfer timing chart.

oH1

oH2

oRS JHlllIII/lIlIII/lIlIII/lIllI1l!lI1nJ1l11nJ1l11nJ1l11nJ1J1JlllJ1JlllnnJII1JlJ1!I1IIlIII1IIlIIJIUIIJIUII\llIIJ\llIIJlI1nJ1l1U111l1U111nnnIUUlI1lllllIlll/llJIUII\llllJlI1nJ1l11nJ1l1U111l1U111JUffiJUffillU1l1JUffiJUffiJUffiJUffiJl

os

oV1

.V2

... 512 O.B (28) O.B (2) 1·· OUTPUT(S12) ...

.V3

oV4 -------------'

oOFD -------------------------'

Figure 5-7. Horizontal Transfer Timing Chart
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5-5. Colorfilter \€,')i1D 9?:srlq-:£:)
btithe:tolbr'fiJtEir"s ni;!J;w b)'J 'in,'!"",,",)") c"JuJ,;q ;'o]'n:E!",O;-:

Figure 5-9 isan illustration of the sensorsignal read-out prQcess', '':'1,,1; ,woli?)! o"lYJ;,if'nyj;:;\)"

,';].

Cy Ye Cy Ye

--'-1"10['71-':::1',3

(512,582) i.,._--
1;-.));]";:-;; :)rJ )';.,jj/-)i']:3

, - , _._- -,.,
"J, M€!, GL G Mg
""'" :';1 J '):\

Ye Cy Ye Cy Ye

G Mg G Mg G

='fel icy Ye 'cy Ye

Mg G Mg G Mg

Ye cyr ",·"1"- %: ,

'Cl
-,- -" " ,,' o ;", ".. '.0. n"

1;i

_,.0::.,

'/ -,

.. ." '-, " , ,"", ;erG Mg Mg G ,
Cy Ye Cy Ye Cy

Mg G Mg G Mg

Cy Ye Cy Ye' (;y ,
G Mg G Mg G

Cy Ye Cy Ye Cy.., "..

(1,582)

" "

G Mg G Mg G Mg G Mg G Mg
"
_.. -

,c;y ye C;y Ye" C;y
r<

J;y Ye Cy Ye
,

n;', ,!\IIg IVlg G· ¥g G. Mg, ._G_ Mg. _G:,,;,.,

Cy Ye ,Cy Ye Cy Ye Cy Ye Cy Ye Y4LiL ow.o- :-;',y-,-,:': ii:",',;,". ],1

'''G' c-:.',:., ;':.:;;,,,!. ,-:,-,,,. field

laE Mg G Mg G Mg G Mg G Mg

Ye
i" .. '-I ,:., ',,,;, 'tV Yei -d:,;- 'y" ,',",;'''Ll'cy 'CY 'Ye Cy qi e

';'(Ur:" , .,eLL, -- ,", ""'(5'

1.3
fie'

Figure 5-8. ColorFilter Arrangement Figure5-9. Illustration of SensorSignal Read-out
Process

As shown in Figure 5-9, each field has horizontal lines of filters in common that make up the signal read-
out. Therefore, the signals comi119 asfollows:""-"" ,.,,'. -'-. ..'

1.3field n line (Cy+Mg), (Ye+G), (Cy+ !\!i,st, ',,'.'
n +1Iine(Cy + G), (Ye+Mglr,(Cy +-G) ... , .

2.4 field n line (G+Cy), (Mg + Ye),.(GtCy)" '." _
n + 1 line .. (Mg .."Cy), (G'T'Ye); (Mg + Cy) .....,"."--,,,,--,,- -- "" ,," - "',j,}

These signals are used to make up.the.video signal. Explained next are the processes in which luminance
signal (YH signal) and signal (coleifClifferehce signals'R-YaffdB'-Y)'areproouced:' "'-, .. """, fP:"
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5. CCD OPERATION (LZ24135) (VL-E30UlClE35U1E35, E40UlC)
5-1. Outline and features
The cameras use a is 1/4" solid state CCDthat has 270,000 picture elements (effective 250,000). Figure 5-1
shows the composition of these picture elements.
The CCDisan inter-line systemwith field accumulation employing a complementary mosaic colorfilter.
The camera is equipped with V-OFD (vertical type overflow drain) high speed shutter, which requires no
memory device.
(Shutter modes: 1/60and 1/500 (sports mode})
The major features are:
• 1/4" 542(H} x 492(V} Approx. 270,000 picture elements

(Effective picture elements: 512(H) x 492(V) Approx. 250,000)
• Blooming suppression
• Variable electronic shutter function (2 modes in this model)

542
512

Picture area
512 (H) x 492 (V)
(Approx. 250,000 elements)

2B

Figure 5-1. Picture ElementsComposition
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Tl

os

P-well

5-2. Basic operation of a CCD camera

:.:',.' ." ',-:,' ' " .,':
• Refer to Figure 5-2. When thephptoseqsor receives light, an electric charge corresponding to its
intensity will be produced 'i i

• .The charge is then sent out tp'theyertic.91 shift register during the verticalblan,king period by the
sensor's charge read-out pUlsesSG,l.and SG2, which are overlaid on the vedical transfer clock
signalsBVl andl?iV3.'· ".!.. •• , i . !

• The signal charge read out to)-the.v'e'l:tical!shift register is transferred to ·the· hohtontal shift register
transfer clock signals BVl - BV4. This is done step by step for every

horizontal blanking period.
• The signal charge transferred t!,btlnehQrjzonta),;shlftreglsterx!sthen sent to the output section by
the horizontal register transfer clock signalsBH1 and BH2within the horizontal scan time (1H: 64
psec), covering the number of horizontal elements.

• In the output section, the charge detection capacitor, which is initialized by the reset gate clock
signal BRS, receives its charge from the horizontal shift register and outputs the electric potential
corresponding to the charges received. Thiselectric potential is amplified by the output amplifier
to produce CCD signal.
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5-3. High speedshutter operation
The CCD image sensor adopted in this model enableds the draining of unnecessary charge in every
horizontal scan during the horizontal blanking period, enhancing the high speed electronic shutter
operation. Thus, while having no memory section for the high speed shutter operation, various shutter
modes have been made available.

<D V-OFD (Vertical overflow drain)
As shown in Figure 5-3 (a), Vsub voltage is applied to the n-substrate during normal operation,
suppressing the generation of excessive charge which wi II cause smearing or blooming.
When the electronic shutter is operated, fj, Vsubvoltage is added to drain the charge accumulated in
the sensoroutput of the substrate. (Figure 5-3 (b»

Vertical transfer clock (IN) plus
read-out pulse (5G) Light

VSUB (OFD)

Hole accumulation

p+n+
I
I
I
I I
: 1st P-well :
I I
I I
I I

A1

n+

2nd P-well

Polycrystal silicone

p+

'-v-'" '--..---' -.........,,..J '--..---'t Vertical t Photo sensorI shift register I
Channel stopper Read-out gate

(Transfer gate)

n+

Figure (a). Sectional View of (CD Image Sensor
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Smearing: When the sensor receives intensive light, the generated cha'[geJE1akS':OutiottheJiVecflcal.€-c

i .::' ): 'D' ,)Jh.is ; hod ;;.0)2 !nJno::.i"r{)d
",·,BJp,Qf1'IJ)lg:·'·j

sensor will fill up the transfer gate and the channel stoppetc.dalisve ,]S':>(] DVS;!,,,'oo.n
As a result, the light appears to surround the bright spqt,.!cnb WOn'8'JO b)!.(,')\}) CD-V

Hole
accumulation

Charge by
d Vsub appllcatlcn

,1,1';

V=Vsub'"
"Ouringnormaloperation

,
V= "sub +;A vsub Cl . ,

high$peedshutter is

,
..i! }? c ; :

Cb}. r Vertical PotentialDistribution!at Sensor
( " '

;: i 'j:l ')
ilr!,"
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Video signal high-frequency
component level (Contrast)

Backward ...-- Focussingpoint Forward

Figure9-1.Focuslens position

1
T
v

r----------------------,
l:: =1c
l- =<
C ='t- -I
c -=IE fY.ff.ff.ffd/.ff.ff,,0, ='c: ....,
l- ='
-- -------------- --

......----H-----
Figure 9-2. Outline of view angle gate

Operation prohibition area

Operation prohibition area

Wide-angle §
Center _

LOngitudinal.

0( 1 m curve

'---------------------------------L.oo;.--- 00 curve
WIDE Zoom position

Figure 9-3. Relation between zoom lens and focus lens
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00 curve

J
r
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I
I
'I'
I
J
:
I

a:b=a':b'

Zoomposition After zooming Reference position

;, 'Fitlure
J .- ';
• ._>:YH" )

9-2. Focusmotor:!
The stepping mot6tdrivE! speed 'iscontrpHed"by'varying the cycle ofdriving pulses available at output pins
(36) and (37) of thep/Aconyerter that ,is irteorj:)jJratedinthecamerCl microcomputer, The pulses' high and
low levels are changed to cclntr6i'the sldpes'ofthetrapezoida]waveform; (Fig. 9-5)

.- ".-.•. '.'.'- ... ,. "J

AF01

AF02

DA1

DA2

s-pu'se drive s-pulsedrive a-pulsedrtve a-pulsedrive z-pulsedrive

-
.'.1

"',,'c,-,"j

"-, ..

1-pulse driv-e--

Drivingpulses frommicrocomputer andmotordrivingpulses

The DA1 signal is converted into slope pulses by Q571, Q568, Q569 and C582. The DA2 signal is dbne so by
Q565, Q564, Q566 and The resulting signals are fed to pins (6)and (3)of IC552, respectively. :
In IC552, thewaveforms'6f the inpanrgnals"atjji1iS (6)""anct(3)a-re amplifiea 1ogenerate"AF01, AF01,AF02
and AF02 pulses, which are used to drive the stepping rIl<:ltat." Q567 and Q570 form a for
IC552.
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DAl Q571

To pin (6) of IC552

Q569

(Same at the DA2 side)

-8V

Figure Focus drive slope control

9-3. Zoom motor
The driving pulsesat output pins (44) and (45) ofthe D/A converter that is incorporated in the camera micro-
computer are fed to pins (2) and (7) of the zoom stepping motor driver ICOC554). The power control signal
(zq too issent to this ICat the same time.
The driving cycle is 180 pps in the normal operation. At the TELE end position, however, the cycle gets shor-
terfrom 120pps to 60 pps. (Fig. 9-7)
To cope with operating noises, when the signal at pin (43) (Z speed) becomes high, the camera microcom-
puter activates capacitors C578and C579,connected with pins (3) and (6) of IC554,to easethe slopes. (Fig. 9-
8)

--------------------------------1--,
I I

180PPS1-----------------,
'20PPS

60PPS

Pulse rate

WIDE e--Zoom position -+ TELE

Figure Zoomspeed change

"Hit __. Low speed (line ----shown below) Normal operation
"L" --- High speed(Line- shown below)At power-on or adjustment

-)//
Figure 9-8. Zoom driving signal waveform
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,,
. or@of

CalYtera microcomputer.

IC551
;::';," .

--
Screening plate '\

Photo Interrupter

Figure inteJtrupt'e't block diagram

photo interrupter .". ,"
The photo interrupter is used for setting the reference focus lens (rear lens)position ang zoom position.

{';.!;:;"\1 1:'1', ,'"" ,-> r /'... .. __· ".,__ __ ···__· ._, '.".:.-,. i
The photo interrupter det'ed'stfie 'edge of the screening plate which moves alpng with the focus lens to

.; <. , 'J,

amplify its voltage variation in le551. The amplified signal is ,i.nl'lvttefl; to AW .by.the camera
microcomputer.::

,

9-5. Hall sensor
The hall sensor built in the iris meter outputs a magnetic field variation caused by the variation. of the

,--.JJ \};·I.' , ]',)"'.'

working angle of the iris meter, in the form of a voltage. ',":
'Y;): i:" ..'. ,c,' -:'L" .: :.':! J)' 'J-l"'J,;j !)!: ..j::;;: j i:' ! , /\ \",'!

Thevoltagevariation is amplified.byJQ504before .sendinq it,to the camera microcomputer as a voltage
-', ;"]-:)1 .:',).-:i ..Fi ":,' ,.,", ..!> " ,>",,) ',' ,'.,'",: ,,:..' -. t,' ,...;' ".' " ;,' ':', ··,of :c,)! Cc ,';'

signal that indicates the state ofthe iris. le'" ,n3

I j -r :

D/A CONVERTER

Out G>

OutG

microcomputer

34

i :
, Figiire 9-10. Hall'sensorblockdlagram

Hallvoltage

OPEN

,
I
I
I
I
I
I

J

,i"';

CLOSE

Since, the output from the hall sensor varies widely, with the
'.j):;q::: »: . ", J;;-:i1"1

basic adjustment of the iris,the hall voltage and the iris voltage
'1!!he.,'i1o!he)ri?¥J!llIy OPEll"\ilr\q, when it, fully closed are sent
respectlvely.to-the ·eameUa, .rrrlcrocem puter to be stored in
memory.

Iris voltage

),C

8,0
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(2) IC272(blurring microprocessor) description
IC272 receive the movement vector data and accumulation data from IC271 (hand blurring detection ICl
and sendsthe data necessary for processing of IC271.
The processing stepsof the blurring microprocessor are shown in the flowchart in Fig. 11-3.

Initialize

Main routine

Interruption routinestart

• Register setting
• RAM all clear
• TVmodecheck
• Data initialization

• BlurringON/OFF ]
• Stili ON/OFF
• Blurring correction YES/NO Check
• Interruption permission at

Blurring ON

Preventing malfunction
due to moving noise or stripes

Flicker detection Judging from minimum
valuetor4V

Low illumination intensity
judgment

]

Preventing malfunction
at pan tilt or due to
moving object

Storage of each
data

Blurring correction YES/NO
check

Interruption routine end

Filterfactordetermining counter
setting

Moving vectorhomopolarity
measurement

Low-pass filter factor
determination

Flickerflag check

Vertical/Horizontal filtering
processing

Blurringcorrection
data output

Improving smoothness
at pantilt

Determinedbased onmoving
object judgment and filter
factordetermining counter

Weightedmeanof moving
vectorfor 3V incase of flicker

Toblurring interpolation LSI (l(276)

Figure 11 Blurringmicroprocessor processing
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(3) IC276 (blurring interpolation) description ;','::J!
a,t\1EimoJ;y :cCi:uitroliectiolT,:and, inter:polatiobsectionU,Thermemor}i cotftrolsecti'bn

controls the field memory by means of the data frorntliebJurriog:Q1icroprocessor:c,Tne>interpalati,on
section performsinterpoJat)<i>oWhen magnifying:theirnage;"o'!oDL'" xl. ,xil
First it writes the Ysignal (8 bit) and Csignal (4bit) from DPS in the field memory. ..""_".
Then it receives the blurring data from the blurring an information \:>btained
from the blurring detection IC, and read out the image it blurring
amount. :IOI.i:"o::iJ:-:;j;:;i:;';; ; :J

As the data read out from the field memory is6n times of the whole, one piece of image by means
of interpolation. . . , :i

r
- '1:: ,.,,)n: J;;','J'j fH:jivJ ) 1

Therefore, the image in blurring correcting operlitibn ii7/6"tirhes'dfWat ini)ormal operation,! ';:i ,Li',C:'i;i:-"-1'1 ,i",-!t""JL.! '.

In normaloperation Inblurring

r--------------v·
, I ,i
I I:
I I·,
I . ..1. >:,
I I

;1 ',,' k:., .1),:-:
I I .
I I:
I 1,"1
L__ -;,,;..1'

Camera turning right ., f'.

--------:-_ ...._... _,
I
-I'
I
I
I
I
I
I
I
I

_.J

" ,',I,

Camera turning left

-, 'I';

i ." i i , ;i ; : , , ); )

.u ;1-)

r--------------
I
I
I
I
I
I
I
I
I
IL__

\

Figure 11-4. , """" r' -
.. "'" ,,' ,';,s,':-:> ;)l"I,;':' .'.' f IJ.J,I,' ':-','-'1:: - ",i'i

As shown in the above figure, even if the camera rno"epigh·t'\ndle,ft"blurriQg, COr'rection'ismadeso..that
______ ._._ •..•.. _ •• 0" .. _ _ •... '_

the object is picked up without blurring. .if
Asto readout from the field memory, it isabsolutely necessary to read out i

If it is not performed, in readout of a certain field, the previous field and outat
the same time, causing dislocation on the screen.

- '.,,,_,' J

- -'-,',,, I;
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Figure 11-5.
Writing in the memory isstarted next to the readout endpoint.
For (n - 1) field, 0-242 (NTSC) 0-286 (PAL)are written in the memory.
For (n) field, 10-217 (NTSC) 10-255 (PAL)are read out in case of blurring data of 10.
It is because:

243 x =208 (NTSq, 287 x =246 (PAL)

10 + 208-1 = 217 (NTSq, 10+246- 1= 255 (PAL)
Then, writing is started at 218 (NTSq 2S6 (PAL) next to the readout end point 217 (NTSq 255 (PAL) and 243
(NTSq 287 (PAL) lines are written. As the memory is limited, resetting is made at 242 (NTSq 286 (PAL),
returning to 0 after 242 (NTSq 286 (PAL).

PAL NTSC,- -,
o 0

'0-'"'' j j
286 242 '---------'

(n) field

PAL ,- -,

255 217
256 218f---------j
U'-__---'

@
PAL NTSCi-- --,
10 101-------j

J j
255 2171:::======:1

Incase of blurring
data of 10

(n+1)field

PAL ,- -,

229 19 '=== --j
230 1901

01.--__--'
white

A. Howto use vertical memory

@ PAL .--- --,

229 19·.,1---------1

230J3C======l
read

Figure 11-6.
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For (n + 1) field, in caseof bliJrringaataofTS; reaciiiJt iii started at tr3 (!ilT$t)27nPAL) "f:iiicauSEl writing is
started at 218 (NTSC) 256 (PPlL) in (n) field. i\ ! i "

, / \ i •

218 + 15= 233 (NTSC), 256 ""15=271 (P.I)L) \
The readout end poi nt is:
233 + 208 - 1- 243=197(!ilT5C), 271/+246 -\ - 287=229 (PAL)

Therefore, the writing start point in 198(NTSC) 230 (PAk).
Passing is prevented by controlllnqthe memory reading/writing asshown above.

i:': -:>;':: ',1 ')J.' (I'1 .':,j ;:' -. .c: l . j\ JY'::- ,.,:,\
As to interpolation, 7 is to be made from 6 data. It is realized by generating one new line by multiplying
two lines by the factor asshown in the figure. " ... ,.:

0 e 0 e
0 c 0 0

0 0 0 0

0 e 0 @
(':) ;', '1 -, ,

o@ 00

0 0 0 @

0 @ 0 (j)

0 c 0 o

00'

00'

o@'

o (j)' (j)

--','i) ")i

;i ';);.!

',:',:.; -> ',J I

:' '!

o(j) ..... ·· .... · ..... ··· .... ·..... ·..... o(j)'

0"00 0.:2';

00 ocp'

=> o@'
o@

00'
o@ o@'

o@

................................,..•. °iG)'

Figure 11-7.Meth'l;KI 01
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VCR SECTION
12. AUDIO CIRCUIT
12-1. RoughDescription of Signal Flow
(1) Models VL-E30S/H, E40S/H

The input signal contains a mike signal which converts the sound mechano-electrically into a signal at
the microphone. The mike signal, after its noise has been reduced, is FM-modulated and recorded at the
rotary head together with chrome, tracking and luminance signals. (The mike signal consists of a signal
from the built-in mike and one from the external mike.)
When the set is in the PB mode, the input signal, after the data from the rotary head has been converted
magneto-electrically, becomes an FM signal. The FM signal, after its audio components have been taken
out by the band-pass filter, is demodulated. Then, after the noise has been reduced, it is outputted to
the AV pack or to the speaker or headphone byway ofthe amplifier.

(2) Other models (VL-E30XlE7E/E7D/E30UIClE3SUlE35)
The Input signal consists of two systems; the mike signal which mechano-electrically converts the sound
and the line signal which is inputted from the AV pack. The mike signal is selected when the camera is
set to the CAM mode. The line signal is selected when the camera is set to the VCRmode. Input or output
of the line signal can be switched on the menu screen. The mike signal or the signal from the AV pack,
after the noise has been reduced, is FM-modulated and recorded at the rotary head together with chro-
ma, tracking and luminance signals. (The mike signal consists of the signals from the built-in mike and
the ones from the external mike.)
When the set is in the PB mode, the input signal. after the data from the rotary head has been magneto-
electrically converted, becomes an FM signal. The FM signal, after its audio components have been tak-
en out by the band-passfilter, is demodulated.
Then, after the noise has been reduced. it is outputted to the AV pack or to the speaker or earphone by
way of the amplifier.

12-2. Flow of Microphone Audio Signal
The audio signal from the built-in mike unit is fed through pin (1) of connector P6601 on the mike amplifier
PWBto pin (S)ofthe mike amplifier circuit IC6601. The audio signal from the built-in mike picks up mechani-
cal noise. Therefore, it is amplified to eliminate the mechanical noise around 1.4 kHz (4S0 Hz for PAL) by
meansof the filter and fed into pin (3) of IC6S01 on the main PWB.
Also, the audio signal from the external mike terminal is fed to pin (5) of the same le. At this time, the poten-
tials at pin (1) of socket SC602 (EXTMICON) are usedto detect whether the external mike is in or out.
With the external mike plugged in, the external mike signal is automatically picked up; with the external
mike unplugged, the built-in mike signal is automatically picked up.
The amplifled audio signal from the built-in mike goes out of pin (1) and the signal from the external mike
goesout of pin (7) and is fed to pin (38) of the audio signal processing IC602.

12-3. Flow of Line Input Audio Signal
* It should be noted that models VL-E30S/H are not provided with the external input function.
When the"AV INPUT" mode is selected on the menu display, the signal coming via the AV pack is raised to
its specified level of IC602by means of R620 and R621. The resulting signal is fed into pin (36).
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12-4. Flow of RecordingAudio Signal "
J,J J '"

For the audio signal now in IC602, the mike audio signal from pin (38) is picked up in the CAM mode and the
line input audio signal from pin (36) is selected in the VCR mode, It should be noted that
not provided with the external input function. TheALC-controlled
the low-pass filter in the audio band and is fed to pin (31). Then the signal ,,;. ,..-'.' I, .. , _,J ,. ,.",_,.J.J. .\J)

teB\2, 8R to pi n:lP): jY;T! m
pi f-FM

ill the
,.:;, ..",' ...-.,) '."\",..;';>, ,..... ;0'.,1, 'oJ,I.' •....r: '.J!, JJJJ.J.>-" '-,,-I..';.c;; J.',,) ... ,,-, :'",.",-',,),) ("')'.'.1 ,_.,1". 'J,·o"'"

on the tape.
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;.lrhVp:pj.:

-21
-8

'::Stan,;fi:!rdiJevel;, ,,;
." J;:iii :AdBsj.: ,"

; i

"i:;'('

\. \,' .. ,

<:634 '
" , "':

C630

1

C60{R6b3' , I
C640, TP605

Pin (5)of ICE,SOI T , , :; ; r;

Pin(3)i:if1<::6501''"
Pin (7) of IC6501
p;ri'(\) cH ,t65Cl"1
Pin (38) of IC602
Pins(31), (32)and (33)of IC602
Pin (19) of IC602 .

"","."'-"".'";1" "
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13. DC·DCCONVERTERCIRCUIT/POWERCIRCUIT
13-1.OUTLINE
In order to make the unit smaller and lighter aswell asto attain a higher efficiency, the switching frequency is
set to approximately 480 kHz and the high capacitance ceramic capacitors are used for smoothing and other
tasks.
Necessary voltages - CAM4.9V, CAM3.3V, CAM17.5V and -13V for the camera section; LCD4.9V, LCD9V,
LCD - 8V and LCD - 16Vfor the LCD section; and P-CON4.9V, PB4.9V and H/A4.9V for the systemcontroller-
are generated. As for the drum motor and capstan motor, voltages corresponding to their possible servo er-
ror signals are generated. In addition, BL5V isprovided asa power sourcefor the back light.
The unregulated voltage power source is directly usedby the back light (BL5V), loading motor, system control
circuit, camera zoom motor, etc.

13-2.CIRCUIT DESCRIPTION
(1) ControllC900 (MB3785V)

® Reference voltage circuit
The temperature-compensated reference voltage ('. 2.50V) is generated from the voltage supplied
from the Vccl terminal (pin (18». It is not only used as the power for the lC's internal circuits, but is
taken out via the VREF terminal (pin (19» and resistive-divided to be used as each output voltage and
asthe reference voltage for each DTC terminal.

@Trianglewave generating circuit
The stable triangle waveform of 480 kHz is obtained by connecting the timing capacitor and resistor
to the er terminal (pin (17» and RT terminal (pin (16», respectivelyand connecting the ceramic oscilla-
tor to the 05C terminal (pins (14) and (15». Thewaveform amplitude is inputted to each PWM compa-
rator in ICwith 1.3-1.9V.

© Error amplifier
This amplifier detects the output voltage of the switching regulator and takes out the PWM control
signal. The lch and 2chare usedfor P-CON4.9V and CAM3.3V output voltage control, respectively; the
3chand 4ch for drum motor and capstanmotor speedcontrol, respectively.

© PWMcomparator
• 1ch (for P-CON4.9V), 2ch (for CAM3.3V)
It is a voltage comparator with two inversion inputs and one non-inversion input. It controls the
output pulse ON time according to the error amplifier output. When both the error amplifier out-
put voltage and DTC terminal voltage are lower than the triangle wave level from the oscillator, the
output transistor is tu rned on.

• 3ch (for drum motor driving), 4ch (for capstanmotor driving)
It is a voltage comparator with two inversion inputs and one non-inversion input. When both the
error amplifier output voltage and DTC terminal voltage are higher than the triangle wave level
from the oscillator, the output transistor is turned on.

• The lch and 2ch usethe DTCterminal for soft start.
@Outputcircuit
The output circuit configuration is of totem pole type. By supplying the ON current and OFF current
of the externally-added switching transistor, the switching transistor speed is increased. The ON cur-
rent iscontrolled by the resistor and capacitor externally added on the VEterminal (pins (47), (43), (41)
and (38»; the OFF current by the capacitor externally added on the Cl terminal (pins (1), (3), (34) and
(36» and C2terminal (pins (48), (2), (35)and (37)).
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® Timer latch type short protection circuit :'1:;; T,"1":'J':j '))') ,'»;','")C ,E'
The SCPcomparator detects the output voltage level of each comparator for output shtirt'detettiiliU

',i ,(,r;o\Nheh'oneic6mpa'fatar: dllt/iJilt l5ec'omes';iil ""ar h1ore;'the 1!fmer1d'fcili'tLj'S1 ifcttiated,'to)st1fWt8i
i'),! ',;cha ng'capacit&r externallyiaddeaOiiithe cbrill"

parator output voltage does not return to a normal level before the capacitor voltage rises up toetHe)
,j,D,tr,anslstorbaseiemitler junction ( ·.10;65V»thelatd,hirC'ui1;ils,liiihiittelftcnilrn bfffhe'6utpUt'
: ,1: ;'trahsistoral'1d'Set 'aJdead tIme 'on 00%Pif ,'tIre n'gTim'fje' rTia'de'il}J
C' 'tOrhirig oh the' powef1 'sUppl,y,again:,;"'.',",,,,,,j , ",'," ",,:1; )" 1,/'; i'iJJJ)'," ;Jc)j li)): ;l"

© low-input-voltage"rTillifWlctroh'preve'nliohcirc(ii1!,)h; ci 'iJlhb, n",;)':0, '");;,, '""
1', I ,;, "lnnttie,::transienntateafter:'tiJcriihg 'tne poWer:bn,'or at an rnstantal'1eOWfdro;),(5r poWer sopplyJYolt',

age, it detects the internal reference voltage level to the poWer supply)1i6ltageana··'setstffe)
latch circuit to turn off the output transistor, set a dead time of 100% and keep the SCP terminal (pin
(23)) at "L" level. Resetting is made when the power supply voltage voltage,of'
the low-input-voltage malfunction prevention circuit, "j':,: '0'; ",:::: '.',

(2) 4,9V regulatorcircuit;:;IY'b "'Ti?C":"'})

',.:' The]OUT(A):sighah(pin(46)),afJJC900Jis"aaded)to',tHebaseotQ91D3'€2SBI386cR) al'1di tl'fErpl:Ilse',cUrrent is
."supplied to 1901, (22 I/H).During.th'eoffperibd;itpasseSlthroUgh thefeedbirck'diOcle[)90d (SFPB54) and
is smoothed byC929.(3.'3jJF):,The'te'siJl'tingisigni:llis'theHfed' to the 191o, C932-
C93S) and is divided into P-CON4.9V, PB4,9V, lCD4,9V,l:AM4,9\,cand H/A4,9V:Feedback to IC900 is
made with P-CON4.9V and the dividing ismade by R934 and R935, ,', ,,"j'W'

PB4:9ViS switched inQ9903 (2SBI2956)and becomes on When'the f'PB"L"sfgnaf'is seITffrorl1 the system
ihQ9D7 J(2SI3'13iOS);andClr'lVerts the si'ghal:Il1thelhverter

Q90l>'(OICi44EEltoriiakeit 'o'n,' '. AlsO,froiikP.CON4?9V, the poWer)i5 ff6rTi':Q990i' as 'a/l' optl on-
al power source,

(3) CAM3,3V regulator circuit
TheciioclJitt,ehavior is the same as the 4.9Vregulator,circlJit, UsingtransistorQ915 (FP101) (with a built-
. in'diode),smdothingis,J'J:iade in.[912(22 jJH)and C95j'(2,2jJF),TholJ'gh'other syste:,;,s start operating by
adding P-CON6V to cn1 (pin:(20)) ahdCR31(pitr (22))ofle:900, this CircUit ri'sesby m'e:ansof cAM CTl
(approximately 180msec later than P-CON6V),

(4) CAMI7.SV, lCD9V, lCD -8V, -13V and lCD- 6Vregulator,clrcUi'P
TholJgh all theothercircuits use: the: choppennethoa;'tlils drcuitadOptstheflybllck' methOd '(back boost)
because it performs boosting and inversion:' IC901' i$aslilVing ICSupplied with the refer-
ence voltage and triangl.ewav:efrom IC900;it risesusing'pcCbN611 'a-nhecpower output
type is "open collector", the transistor array and Q917 (XP1601) p6ref&rm"in order to
increase the speed, waveform is'takeh'out'ana added
to the-base Q908'.is,oncestored, in T900Tarid' :supplied to

OMNi 1Qj'asia flyback pu'/se.whenQ908 is.off,i8eedbacK'toIC901 is made
by performing resistive dividing of the -8V,ci,rcu/.twithR942tR943;andR947,llniadaition,control R943 is
used for fine adjustment of the voltage so tl1at''fU5Vcan;,be,:obtilinecL AsCAMH;,5iPista rise later
than CAM33V, Q9906 is turned on by approximately 16 msec.later by the oase;resisto(ancl ca-
,Piilcitonof '-. ,1;3V;isiused forc.tuf\1ingoI:lQ9908;(DTC1'44EE) byariothEk' 4'ms'i!c. later
.than C!j904 and,R991;1;' LCD9Visgenerated by;droppi ng'17,SVbymeansofR99IDS(zeiler'didcle:b9'!:l01).

,. " ,;',-",
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®Shutter pulse timing
Figure S-4shows the timing chart between OFD (pin ®l of the CCD image sensor) and l!lV1 pulse (pin
®of the CCD image sensor) in each shutter speed. Figure 5-4 indicates that, after the sensor read-
out, the exposure time (charge accumulation time) for the following read-out can be varied by the
number of 6.Vsub pulsesfollowing the sensorread-out pulse.
In this model, pin @(OFDX)of IC1 (CCD timing generator) sends out 6.Vsub pulsescorresponding to
the preset shutter speed, which is supplied to pin ® of IC2 (V-driver). After being amplified in IC2,
the pulse is sent out from pin ®(Vsub) of IC2. It is then overlaid on the OFDvoltage and supplied to
pin ®l ofthe CCD image sensor (lC1001).
Refer to Chapter 4 (Description of Circuits) for details of shutter speed setting.

l!lV1
(Pin@ofCCD)

OFD
(Pin®lof
CCD)

1Field (1/60 sec) I Magnified Charge read-out pulseI0: h d I" time axis (SG2)C arge rea -out pu se / ,
-1/ :
.=JI . :
'------------ I I

1 IH I
: : 6. Vsub pulse
I I
I I

1/500 sec. ---11- I-C-i
: ,
\ I- /--------------------;

1/60sec. ------------ No 6.Vsubpulse

Figure 5-4. Timing Chartfor Each ShutterSpeed
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5-4. Drive pulse timing ",;)jjl,.-'2
.EEt-yerl!Lc'1/'drive:C4op.hase'd,rly.eJnj C')) ,), i! ;) ':riD !::irb DJ'; , ",;,)"

-. :Ollle to ,thea'rIange.Jl)entof.thecol or ift ng tffefpuJseititn ing
'! , of'allJt,; IiN2iiIJV3·and.lilVltat"the·starfof,the:olcbam'd even fieldi.YDu ring,,the:norinal' transferythe dr>i ve
frequency is 15.734KHz.i',JI)·:··.:: rp' "c :,', j' , .• re '.i) ,,,clin,,n
Ergirre: 5'5 rand: Fii;jU're':So'6'shbW tbe:timi'ltg',charts'f&r'vertical 'tiilll'sferancr:cha'rge, reaci"bu1t :respe-
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Figure5-5. Vertical Transfer TimingChart

I.#'SGl

ODD

HD J

"Vl

"V2
"V3 -lI_
"V4 -.11 _

HD J
"Vl

"V2"V3 _'
"V4 -.II ..J---

Figure 5-6. ChargeRead-Gut Timing Chart
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10. AE
10-1. Outline
This neuro-AE system, when the display is divided by 8 x 8 into 64 pieces of data in the luminance
histogram, shows the luminance frequency distribution where the normal light, and the inverse light and
excessive normal light have the following characteristics asshown below.

Frequency

.---
.--- -

I--

-
-

I

Frequency
I--

...-

I--
.---

.---

.---
-

Dark Bright
Luminance level

Dark Bright
Luminance level

Luminance histogram for normal light Luminance histogram for inverse light and excessive normal light

In addition, for the inverse light and the excessive normal light, the bright and dark positions in luminance
on the display change asshown in the figures below.

Bright

When in inverse light When inexcessive normal light

As shown above, the iris and AGCare control by judging the luminance on the display through the neural
net.
The roles ofthe digital auto LSI of the neuro-AE system and the cameramicrocomputer are asfollows:

Digital auto LSI ...
As pretreatment, the display is divided into the 64 blocks in luminance, and then the simple
luminance average, the load luminance average, the maximum luminance detection and the
histogram processingare obtained from these divided 64data.

Cameramicrocomputer ...
Each data from the digital auto LSI is used to correct the photometry values and the reference
luminance forthe correction ofthe iris. Also AGC iscontrolled by decreasing the flicker noises.

83



Ml,E30:Series
Ml,E40:Series

',- .'It 'Il-
I

'l;!J ''1.3),; .JjJJ .,Jii)ClP
I
I

...., " s-. ','..-' ,'1) J

'----------1 Photometry value ""
computation

+

r.''',..
t-

10-2. Neuro-AE system block diagram
(Camera microcomputer plus digital auto LSI)
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10-3. Construction of neural network and its learning
The neural network ismade up of a combination of elements called neurons.As shown in the expression, a
neuron adds the inputs together by attaching a weight to them and applies a non-linear function to the
result thus obtained.

n
Z= f(I: Wi . Xi) Expression

i= 1

[

x: Input w: Combinedweight ]
n: Number of inputs z: Output
f: Non-linear function asshown right o x

There are neural networks of various types. The one employed in this model is a type called the 3-layer
perceptron. Figure 10-1 shows its construction. The above mentioned neuronsare placed in the input layer,
the middle layer and the output layer. The feature of the 3-layer perceptron is that any output/input
characteristics can be obtained by adjusting the combined weight when the sufficient number of neurons
are provided in the middle layer.

Output layer Middle layer Input layer

Figure Construction of 3-layerperceptron

The process where the combined weight is adjusted to obtain a desired output/input characteristic is called
learning. For the 3-layer perceptron, there is a learning method known asthe back-propagation method,
which isemployed in this model. The following are procedures forthis method:

(1) Preparea desired setof an input and an output (asa tutor data).
(2) Place the input data prepared in Step (1) into the neural network.
(3) Calculate the output of the neural network.
(4) Compare the output of the neural network with the tutor data to obtain the difference between

them.
(S) According to the difference, get the amount of adjustment of the individual combined weights by

using another known expression.
(6) Changethe individual combined weights by the amount obtained in Step (5).
(7) Repeat the procedures starting at Step (2) by using another tutor data.
(8) Repeat the proceduresuntil the difference gets sufficiently small.
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10-4. Configuration of neuromethod ?.;·i br:;j,'-- >tj;all L:\"]U,::;;l r:oj:i"')lnJ?tloJ S-D;'
As tb'1!(Qnfig\lratidm.df:thelneuro.me,thod,H1:J has beenrdevi sedrth'attIilElmel!J ralnetworkts rnpl!JttEidiWith th'er ,l-i
Iumln'art(.e i histogram,of itherimage,; 1rnsl:t,?Edata."Si hi:esthe\datar:am:odntiofrithlf!lum'inanteiJ''''
histogram is small when compared with that of the image data, it is expected
calculanons ofthe neural network (an be reduced, As shown in is
distributed the image in the norma/light, while as shown ih'figure 10-2-
(b), the luminance distributioQ for the and the
excessive normal light. A((ordingly, whether any correction is required.,(an bs, this

,,,_, _ -I ',U..',,,..II) ,,_, '-.! ,d !

pattern ' ,,: ... '0:'''']' i ,': "'i'_
Frequency

.I ,_,1'_" "';)"L"-ii ';".<jiT: -,;,1,;- ""

Dark Luminance Bright
(a) In normal light

.'Da'rk "Luminance Bright
Cb) ln.inverse lightor excessive normallight

Figure to.. "Typical patterhOf

However, for the inverse light and the excessive normal tight, both patterns have a similar distribution as
shown in figure 10-2-(b), and it is diffiqJJ;ttQ discrirn,iCJ<\te,one from-the other by just looking at the
luminance histogram. So, a proper discrimination method is required. For the neural network in this
method, two networks are provided i-rtildlishcefor-tl1e,jnVersetlight ahiHfill excessive normal light so that
theselectionqt t.'iY9 !HffeneJ)·Sl':dr,J·)/;UIJI!narS'? tre, •
outsideof, " I,.:'" ,.,.! ! , , ;

'i'

. '" --- .','
sleek intagratipfl, ",-.j' r • ".,:".' '.,'.:,-

64divisions
J I ',r' i '! '," IT I

Loaded average
luminance computation
/;., '",'

Neuralnetwork for
normal light

Corn putettcn of
." ;

I inside and the,outside..
':' ;,-3.'"

I!>",·,: ;:;
Cha'nge'l

I

t

Reference luminance

CCD

lrls diaphraqm

Figure 10-3. Block diagram
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Explained next is the internal configuration of the neural network. Since an input reduces the
number of calculations to the limit, asshown in figure 10-4,the area below the average luminance in
the luminance histogram is divided into three sections with (average luminance/2) and (average
luminance "3/4)in between them. And the number of blocks included in each section is made the
inputs of the neural network. This is based on the fact that the luminance histgrams, in most cases,
are symmetrical with the average luminance asan axis.

Frequency

o t

Figure10-4. Inputs into neural network

tLimirter
Insensitive area

,r Slant
I,
L

I ,

'-',
I,EEl

t
o

l

Forthe number of neurons in the middle layer, since there is no difference found in the performance
when checked while reducing the number of neurons from 100down to 10, it is given 15 with the
safety of the neural network operation in mind. The output layer which outputs the correction
amount against the reference luminance is provided with one neuron. As a result, the configuration
of the neural network is made up of three neurons for the input layer, 15 for the middle layer and
one for the output layer.

10-5. Neuro-AE correction
The inverse light and the excessive normal light are discriminated by the AE method using the above
mentioned neural network, and then fed back to the iris for control. However, there sometimes occurs an
excessive neuro correction even though the object isnot in sosevere inverselight.
In order to prevent the occurrence of sucha condition in this model, the limitter function is applied to the
neuro output to control the excessive neuro correction.
10-6. Limitter function setting

CD Insensitive area
In the area where there is a little differe-
nce in luminance between the center sec-
tion and the periphery, that is, where the
inverse light and the excessive normal
light are not so strong, an insensitive area
is provided to weaken the effect of the
neuro correction.

o Excessive normalii9'ht'"

Figure 10wS. Limitterfunction
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Bycomparing the Iimitter correction value obtained from the graph above with the neuro correction
value separately obtained by either of the two whose absolute value is
smaller is used as a value to change the reference lumi,?a.nce.

10-7. Ratio ofweights given aft\ite AEce'nterandin. the lower Seeti()IL.,>/·>J',
In this AE system, the rati9 given at t':;; of the downward
weight are variable. The made the existing

-I ' ..-,...•.... ',I i _,. ',,' . _ / ,:.-".,_.' >._, ,.d .. -".:-,.._,

models and the experience entireAE system:'");>.,, ,. ;
; ;:'" 's ,,-'-,_

1. Weight given atthe ..
As o,ij'(a)": the

-} .," I

weight.a;t.,tmeJrati06f 8:5"is placed
at the csnter with the coefficient of
1 at the center and 5/B
.. lNeigh;tito)b.e
placed at».:the: jcontrolled
-.'by,tbe di:gita:!;9u;to LSJL, ! J i

.2., [;)./i1.1ivnlNa,d:\I\(.eight, ,.\ .",T'; r'",
Weight

'>'0 iA.sishowh'lin,ifig.u're 1,O,.EHhi).;:Jthe)· ".,.
display is horizontally divided into 8
equal sections and each section is
"placediwith a:weighL1.;' 'j ;,

:Imthis;setting·,' a)w.eight.;is·.gi.ven .. as .))'n
shown in figure 10-6,c(€)ij ,'" ),l;" ._, ->,). n,
."The .. ;d:ovimwi;lird, ,"'; .. ; ,,:
weight is made by the camera
microcomputer.

,j,_., .;",.,,::, "'I ,-

With the weights placed ,at the center and the lower shoVl((li'1Jtlesteps. tand 2
, I -):;.IIJ,;,-, "/,\);, ',", ..z. -'-'-',",,1,) ,.J.': ..'<J'.', 11,

above, setting,isjmade so that the object that gets into the central area or the. lower area can
I' i ':- ),:', ", :"'-),:,J"c','i'l,) n: ---,' ,

obtain a sensitive reaction. ..
", -:11'")11\,--, ',i
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11. DESCRIPTION OF HAND BLURRINGCORRECTINGOPERATION
,,-,. HAND BLURRING CORRECTION
This unit hasa hand blurring correcting function.
Correction ismade while comparing with the data of the previous field using the Y signal.
Correcting operation is not made when the illumination intensity is low or a camera subject of low contrast is
taken.
The blurring mark blinks when correcting operation isnot performed.
Fig."-' shows the blurring correcting systemblock diagram.

From IC501

XESRCO

From IC201
AFY IC271

Blurring IC272
detection . Microprocessor

From IC201
XYOUT t Y B

I )0B IC276 Blurring J

4 interpolation
I

C
IC273
Memory

IC275
Memory

ToIC241

ToIC201

Figure11-1. Blurring correcting systemblock diagram
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(1) IC271 operation description . cT:' .:
In IC271 the movement vector isdetected using the AFYsignal sent from'Td20lLthe\:rnterrial;block',i:liagrlllTl'
is shown in Fig.11-2 and the outlined description of each block is:giJiell:belowm ',:, ....:.;" :"',:,':

FCKX
HDX
VDX

Density gradi'ent-'"
adaptive
section,.·.. ..._.L

" ".li

Toeach circuit

, ):i'-' .
_..,-...TQ,mlcroprocessor
, I,.. ',,: :':'

Figure 11·2.Blurring detection lntemel block:diagram
i : I.;

:';:)

• Timing generator
The timing generator divides the image period of the inputted luminance signal into several blocks, as-
signs an address to each picture element for each block, and generates sampling timing such as repre-
sentative point, density gradient component, etc.

• Luminance signal preprocessingsection , /' '
The luminance signal preprocessing section performs interpol'ationofth'eJc!1ne',dislhcation of odd field

Jand even field in the vertical direction by the interlace method.
• Correlative calculation sectidri '.,;.j!i) "m ,,,i, )T], i', i

It calculates the absolute value difference between the representative point of the previous field and
the present field image, performs cumulative addition, and write it in the internal accumulation mem-
ory.

• Movement vector detecting section
It detects the movement vector from the contents of the accumulation memory and sends it to the
movement vector interpolation section.

• Movement vector interpolation section
The movement vector interpolation section performs interpolation for improving the resolution of the
movement vector detected in the detecting section.

• Density gradient adaptive processingsection
In order to obtain exact movement information from the video signal on which noise is superimposed,
it eliminates flat blocks of low contrast from calculation so that calculation is made only using blocks
having clear movement information suchasedge portions.

• Microprocessor interface section
Serial transfer is usedfor interfacing with the microprocessor.
Therefore, in the interface section, parallel/serial conversion is performed, and reading and writing are
made with the serial transfer clock from the microprocessor.
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® Horizontal drive (2-phasedrivel
Horizontal picture elements are transferred within a single horizontal scan time. The horizontal drive
frequency is determined asfollows.

Horizontal drive
frequency = =Effective horizontal

scantime'
Electrical effective
number of horizontal
picture elements

52.7x 10-6 (sec.)
503 (Picture elements)

-r 9.54 (MHz)

• 63.56 - 10.9= 52.7 (psec.)

The frequency is approx. 9.54MHz, enabling high speed operation.
l'lH1 and l'lH2 are square waves of 50% duty with 180' phasedifference from each other.
Figure 5-7 shows the horizontal transfer timing chart.

eH1

eH2

eRS .M1IJI/II1IJI/II1IJI/II1IJI/II1IJI/II1IJI/IIIIJI/IIIIJI/IIlJIJIlll\llJlll\llJlll\llJlll\llJllUlRlUIRllJl/llllJl/llllJl/llllJl/lliIRllIiIRllIlIJI/IIlIlI1IlllJIl1lllJ1l1lU1RlUIRlIJIIIl1JlIIIl1JlIIIl1JlIIIllJl/llllJl/llllJl/lllillIJlIJI/IIlIJI/IIlIJI/IIlJL

os

eV1

eV2

eV3

eV4

···512 0.8 (28) 0.8 (2) 1·· OUTPUT (512) ...

eOFD--------------------------'

Figure HorizontalTransfer Timing Chart
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The signals Cl and C2 and the signals C3 and C4 are outputted in:E!vexy,
signaJs_<m, generated aJCIt,L;/?c,Ffof"Sy'nd)rooizatioo. _), 1" " "' ,J, :,Y yiT
For the subsequent operatlonsto the' 3>b
point 0'J 1Jh,cy bbF; E. j' nl ';'.JniJ j + n bn.s '.);';;] n ·:JrJJ lG1 HY 9;-]J- ,2·,j2 n]

For this, the point sequential signals of Cl C3" and(C2 + C,4)iilnd the
C4 and (Cl + C3) are generated to obtain the 3-point:seqoential
the both after multiplying Sr,Sgand Sb. intbe <:<ltor separatlon bl,o"k,:":»i'lrnO) ('),') '0 -)Cl
Create theJollowing 2-point sequential signals of R-G and B-G from the 3-point sequential'stgr.1aJs\of
R, G and B, and then create signals R-Y and B-Y from the following expression: ,) ,:1= 0-(

R-Y = Gry {(R-G) - Mry (B-G)} :) 0' 0)

B-Y = Gby {(B-G) - Mby (R-G)} ,I +:,.. 'iJ
[Gry, Gby: Color differenc:egain]:'} nr ,

, ,
[Mry, Mby: Hue]

'")

r:.."', '
:' :.r. > :;'\

'il 'i ri:

;J:

,:'
, ,j;

! .-'

',':,.'
. .J i

i?
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(1) IC201 DSP (lX0171TA) Color block
• Data sent from AID converter (lC102) is used asa signal delayed to OH, 1Hand 2H on 1H delay line.
Signals C1 (= Mg + Ye) and C2(= G + Cy), and
signals C3(= Mg + Cy)and C4(= G + Ye)
The above signals are outputted for each 1H, and synchronized by creating an interpolation signal on
CVLPF circuit.

• CHLPF is applied with LPF to remove reflection by the subsequent subsampling circuit, while
outputting signals C1, C2, C3and C4after synchronizing them.

• On subsampling circuit, the following two 3-point sequential signals are produced:
C1,C3and (C2 + C4), and
C2, C4and (C1 + C3)

• On color separation circuit, R, Band Gare separated asthe following expressions:
R = C1 - Sr x C2
B = C3-Sb x C4
G = 1/2{(C2 + C4)- Sg x (C1 + C3)}

However, at this time, color reproducibility can be corrected against the difference of CCD spectral
specifications by changing the correction values Sr, Sg, and Sbof color reproducibility.

RGAIN Adjustment address 50
BGAIN Adjustment address 51

When the above two GAIN are provided with G as reference at the time of white projection at
3200oK, white balance is adjusted so that G = R = B (vector center) is resulted by controlling RGAIN
and BGAIN.
Signals R, Band G as 3-point sequential signal carry out y correction to be sent out to the subsequent
step.

• On R-GJ1lR-G GEN circuit, R-G and B-G 2-point sequential signals are created from R, Band G 3-point
sequential signals.

• On color difference matrix circuit, when the following expressions are given:
R-Y = Gry {(R-5) - Mry (B-G)}
B-Y = Gby {(B-G) - Mby (R-G)}

then, the color difference matrix R-Yand B-Y are made from 2-point sequential signals R-G and B-G.
Color difference gain correction value Gry = R-YGain Adjustment address 53
Color difference Gain correction value Gby = B-Y Gain Adjustment address 54
Color difference matrix correction value Mry = R-YMAT Adjustment address 56
Color difference matrix correction value Mby = B-YMAT Adjustment address 57
In the above four patterns, signals can be varied. Figure 7-Bshows the changes of the hue at this time.
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75% Amplityc!e
1;:'!)··-'c\C!'·':L),) :

J r: ,

.", ,J;T::. I j r) n:;- ,1'1>"'-""'n""',"',,
..J.. } i ,.)

Each control of RGAIN, B GAIN, R-Y GAIN, B-Y GAIN, R-Y GAIN,"R'TMATandie'YiiIVi'At:ismiide by
sendin9c'a'ddressand data from the n1i<rocomputer through the; 1)
',ai,pim9,(DATA);,piil@(D5PSTland,pin@(CLI<). ,':
• The calor difference matrix signals R-Y and B-Y carry out calor modulation after mixing'ofBurstwith
, •1 blanking ,sEktiorE Then; to, D/A'conllerter(IC2411)Jfrom, pihs@>tcf;'@'as,8-tiiHli!iital
macro signals (CDATA 0 t07).

(2) 1041 D/A converter (CXD1177Q) and peripheral circuits " '",k:',,;;}
Digital chroma signals (COJ!l.T)(>\ O:tO':7Nji:Jtplltteo'froitidsp'(IC20l} ate D/A
converter IC, while clock signals (CDACLK) outputted from DSP are DiAconVertedby' pin .c@j'before
being sent out from pin @ as analog chroma signals.
TheXhroma signal s.thus' outputted'go:through'Q243 lbw 'pass'mter 'and ',Q244'pe'!'i phefa I 'band'pass
filter, and signals'(CAM'Crtc::i thEVEE VCR' sEkiion
through ®pin FPC corrneeted.to 5C19',' ."

r:

TO
(CAM-C)
VCR

" ',':,)

BUF

0244

BPF

L244
C2S3

LPF

02430243

IC241
D/A

.,), '

0 (
(

IC201 r

DSP ,
t (

(
(

, ""

9

CDATA3)---@

CDATA 5) 4

CDATA6)
CDATA ?)
CDACLK)

Figure Chroma system 1C241 peripheral circuit.
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7. CIRCUIT DESCRIPTION (VL-E30UIClE35U/E35, E40U/C)
7-1. Sensorcircuit
Refer to Figure 4-5 for the sensorcircuit block diagram circuits.
(1) Power source

Three power lines, + 4.9V, + 17.5Vand - 13V,are supplied from VCR to the sensorcircuit.
CD +4.9V line supplies power to the timing generator IC{lC1), 1820fH (=8FSC) oscillator (xt), and
vertical driver (IC2).

® + 17.5V power is supplied to VH of vertical driver (IC2). At the same time, after being stabilized to
+ 15.1V at Q4, it is also supplied to CCD sensor and OFD voltage generator circuit (Q1, Q2, Q3 and
Q4).

@ - 13V line, after being stabilized to - 8V at IC3, is supplied to pin ® of vertical driver (IC2) aswell as
to pin ill> asP-well voltage of CCD sensor.

® OFD voltage generator circuit, which utilizes 15.1V line power and vertical transfer pulse flN2 at pin
ilZ> of vertical driver (IC2), generates 5.0V to 19V power by making adjustment at adjustment
addresses 7B{H) and 7ql) of D/A (IC1501).

(2) CCD drive timing generator IC(IC1)
Powered by + 4.9V, this IChandles the digital signals of Low = OV and High = Vcc for both input and
output. For reference clock signal, 910fH (4FSC= 14.31818MHz) is used. This clock signal is obtained by
dividing by two the 1820fH (8FSC = 28.63636MHz) received from crystal oscillator (xt).
This clock signal is outputted from pin ® asa ClK signal which is then sent to pin @ of DSP IC (IC104) to
be used to produce a syncsignal for the entire camera section.
Pin® and pin® receive synchronized HDand VD pulses respectively from DSP IC.
CD Horizontal transfer clock
FH1(pin @)and FH2(pin @)arepulsesthatperform one line of horizontal transfer during 1H scan.
Their frequency is 9.54545MHz and supplied to pins® and (J) of CCD (IC1001) asI3H1 and I3H2.

® Resetgate pulse
FR{pin@) is a pulse to be used when changing the charge voltage of the sensor, and is supplied to
pin ® ofthe CCDsensorwith Low level clamped to 3.0V DC.

@Vertical transfer clock and high speedshutter pulse
V1X{pin @), V2X(pin @), V3X{pin iJl) and V4X(pin 1]2) send out pulsesto perform one vertical transfer
during 1H scan.Their frequency is 15.734 KHz. At the beginning of every field, the CCD sensor charge
read-out pulsesVH1X{pin@)andVH3X(pin®)aregenerated.
High speed shutter mode is controlled by the serial signals DO, D1 and D2which are supplied from the
camera microprocessor (Refer to Figure 7-1). During high speed shutter mode, pin @ sendsout OFDX
correspondi ng to the shutter speedsetti ng.
All of the above described signals V1X to V4X, VH1X, VH3X and OFDX, are sent out to the vertical
driver IQIC2).
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Shutter Serial data
speed

"
(in sec.) "DO D1 D2 D3 D4 DS D6 D7

1/500 1 ::Ll" ; "0 k'f' [" (F, I "'1'" 'iY" "0,) • ,
" , ....

" " " 'i·' ,',n."" "

External terminal serial data input timing

"

i) ".

/ ..' '• " '0
dt ""I",-",...."",..,.",...,.,.,,..,,..,,..,,..,,,.,..---,--,..,,--,..,,-;-"',..,',...,-l',i'-C '

(STa) '"
" W):i

STM1®
(eLK)

STM2@'==:::::='x:::>c>OOCX::X:',"',·
(DATA)"

" ')

Synchronized with the rising edge of STM1 signal, '51M2 data'is shifted to take in' 8"bit date: Afrlsing eHi:lE!of
STMO signal, the data is ..:...>"L" i '; ,

It is latched again at the falling of horizontal line HDl signal when the charge: read,.ou:t pulses ,(YH1X,and
VH3X) turn to be active.

. ' ' i'J .,

(3) Vertical driver LC (IC2)
This ICgenerates the vertical register drive pulses aV 1 to aV4 and the sensor charge cl,r;li;nh"lg pulse Vsub
USed for the hi,g,1") speed.shutter.based on tl)epulse timing,suppljeq from,tl1e,timing iQiCl). ;
<D aV1 to aV4 reverse and amplify V1X tOl/4X 9f,LQW =; .. I!yand
High = QV. SO far as aV1 and aV3 are concerned., VH1X;andVH?)(>pulses(sOilnsqr
.pulses) from tile, timi};Jg,JC WeO\fcerlilid opthOilver:l]i,calpla,nkin9 av

, ,'ilm;ltligh '" 17-5V· ,) "
® Vsub regulator sends out a pulse (Iow',,; .,. 8V, l-!igh=;,1,7.5V)wl1ich is obt;lined.aftOilr inverting and
amplifying the OFD h'i'!1J thetimingJC,.lt,i,qhel"l.coupled,witl"):OFD power s.<)urce:at ,G:l,;lO<Jsopplie<J
to CCD i. . " ,

(4) CCDimage sensor (lCl00l)
,The C;Cp i,m;lgesensoris tbrElemajor section, a
horizontal shift register section and an output section. For details, refer to the descriptions on ,"'5. G:CD
OPERATION."
The vertical shift register receives the transfer clock signals aVl to aV4 (pins <lZl, @, ® and @), while the
horizontal shift register receives the transfer clock signals aH1 and aH2 (pins@ and CV).
The output section receives + 15.1V for the output transistor drain power source (OD, pin <D), and
pulses oflow = 2Vand High = 6.SV for the reset gate clock (aRS,pin ®).
The output signal is sent from the signal output terminal (OS, pin @). it is then buffered at Ql001 and
supplied to the subsequent IC10l (CDS, AGC:HA8144AF).
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7-2. Luminance signal circuits
(1) IC10l (COS,AGe)and peripheral circuits

CCO OUTsignal sent out from the CCO sensorcircuit issupplied to pin@ of IC101.
The internal block of IC10l ismade up asshown in Figure 7-2.

r-t- -, AGC17.8dB
I

+11.7dB

AD Connverter
1100mV

+4-11.3dB

+4dBo
0-10.5dB

Serial Interface
!'''-SCK

_____________---l!-SDATASPl SP2

Standard
CCD output: --....
170mV

Figure 7-2

1) COS (correlated double sampling) circuit
CCO image sensor sends out alternatively the noise section (signal for "A" period) and the signal
section including noises in it (signal for "B" period). Major noises occurring in the image sensor are
low frequency noises and overlaid on signals for output. Accordingly, this may result in the
deteriorated SIN.
COS circuit is made up of a clamp circuit, a sample hold circuit and an inverted amplifier, where low
frequency noises are removed by clamping the noise section ("A" period) of image sensor output
signals to a fixed voltage, while serial signals are generated by replacing the noise section with the
signal section by sample holding the signal section ("B" period) including noises in it. (Refer to Figure
7-3).
• Clamp circuit (CLAMP)
The noise section ("A" period) of input signal (j) is clamped by sample hold 1 (SP1) pulse ® (FCOS,
pin @)toa fixed voltage to supply output signal to the sample hold circuit after removing low fre-
quency noises. (Refer to Figure 7-3-(b)-@.)

• Sample hold circuit (SH)
This isa circuit to sample hold the signal section including noises in it, where the signal section ("B"
period) including noises in it is sampled by sample hold 2(SP2) pulse @ (FS, pin 1\]) and then kept
held up to the noise section ("A" period) to generate serial signals by replacing the noise section
with the signal section. (Refer to Figure 7-3-(b)-@.)

• After being inverted and amplified, the serial signals are supplied to the next gain select circuit.
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SP1 SP2
i,i ; '.) 1 ': I

'

INPUT --+--1

<DCCDOUT

@SP1

@SP2

@CLAMP

Figure 7-3(a),· COScircuit

A· B I

Amp
;',

): \. ill" iJ

>--.j--.... OUTPUT

,@S/H

@rnversionandamplification

. ; l . "ii'}' '1,11,
Figure 7-3 (b). COS chart

" ,", '., '....;: :.'.'"

2}AGCgain ";,, ",
Byserial transfer of7-bit data with the microcomputer, AGe gain canbe set 0 upto 21dB.
In the internal circuit, 21dB variable width is available in AGel and AGe2
.(succeeding] part). ilt'itie' ;":4'dErraises GAIN
gradually up-to 'r l]1.3dB;ilnd then AGC1'ContirtueS'to raiseihiilid the valUeffom OdBta 10.9d8'.
After AGe, it isamplified to, + 11.7dB before being sentouifopins@ahd'i@: '

4}'A signal outputted fromKl 01'is cJatnped'atthe'sef'up leve!(QI03) by PDScrt Dc vbltage supplied
by XePl,pu/sefrotn piriJ® of 0/AcdriverterlC50a,before being sent to the'slilbsequentAlDconverter
IC102, "'T," "I
Also, the adjustment of PD5 eTl is made by address 75. ' ;' .

(2) lel02.(AlOconverter) "'1

This is 9-bit AID converter where an analog video signal inputted from pin ® is converted into a digital
signal before being sent out to the subsequent !C201 (OSP). (01 to 09)
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