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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
E:' — Lid Lock
o —~____— ©
I N
o/
J D O
Doy 0o (q
LD L
o) o g oO
A O
@ Z
Reel Lock Mechanism
{2} (3)
Table 1
Object Closed Opened
) Error Erase Prevention Switch Hole REC Enabled REC Disabled
) Tape Type Type A (MP Tape) Type B (ME Tape)
3) Tape Thickness 13 um Tape 10 pm Tape

Fig. 1 View of Cassette Bottom

[
\\ Error Erase Prevention Switch Lever

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

Capstan @

Motor L @& —

— Arm TG7 @

Worm Gear @

Gear A @ —
Gear B @ —
— Pinch Press @

Slider @ ——

Cam ®—

S B (¢} ® =N f— Lever Eject ®
Y 9 G 1N T |

Arm LS ® Leaf SW
6 Pulley

Transmission Gear @

TG3 @ Tes® o0 @
AN
Te2 ®\Q
OF,
Arm TG1 @ ©
\\§ r— Pinch Arm &
S 3
@ r—Hard T @
Hard § @— -
~ O @} Ree! T @
) (@2
Reel S @~ | o) 0 Q

Soft S @ Swing Gear @ SO TQ®
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2. DESCRIPTION OF STRUCTUREIN.-EACH UNIT: &~ =/ = oo

2-1. Gear Train

| -Motor L@ rotates.

!-‘:*'

{ RPM is d‘ecreased i)y Worm Gear. @ |

[ RPM i 1s further decreased by GearA @. o

‘ LGear B @ rotates.

{ Cam @ rotatcs 1,-:

| ransmnss;on Gear@rotates R

Motor L ®\

L

Worm Gear @ __ | Egi %

Gear A@~ |

GearB @

Transmission Gear @




2-2. Brakes S Soft and S Hard

VL-E30 Series
VL-E40 Series

{ Cam @ rotates.

v

{ Slider () moves along Cam Groove ®.

¥

y

S ® to lock Reel S @.

Slider @ moves to Hard Arm LS @ moves along Cam Groove ®.

v
| Arm LS ® pushes Chassis LS () to drive.

l

y

A

® tensions Reel S @.

Arm TG1 D moves to pull String @ and String Pawl of Soft S ® hangs

on the edge of MD @.

4

Soft S (® resets braking
of Reel S @.

e
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Brake S wonrl ¥ bhas D ® ssdd 88

Arm TG1 ® L e e i e PR

Chassis LS ®

Cam Groove

Cam @ -
Stider @

Cam Groove ®

MD ®

Arm LS @
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2-3. Chassis LS and Arm TG7

l Cam (@) rotates. _|

| Arm LS ® moves along Cam Groove @. |

y
[ Chassis LS @ slides. ]

Arm TG7 ® moves along Cam ® of Chassis
LS @.

Cam @\‘

Cam Groove @—1

Arm LS @—f €——— Chassis LS @
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2-4. Arm TG1 g ST A s Lt

rMotor L (D rotates. Sl J X

[ Chassis LS /@ slidest, ) 2 o700 00 0 ] |

l TG3, TG4 @ slides along ﬁer,grobveﬁpfsfamﬂB‘a‘éé TG3,4 @j

v .
I_AnnéI‘G,,l;@";md_iZesalong TG3;4:Q. % " _J

T

Motor L @ —

TG3, 4 @—

Arm TG1 @—

Cam Base TG3, 4 @ —|

N

Chassis LS @®—»+
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2-5. Pinch Arm (Pinch Roller)

| Motor L (D rotates. |

¥
| Cam @ rotates. ]

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

v
r TGS, 6 ® moves and also moves Pinch Arm 1

| Cam @ further rotates. ]
| Pinch Press ® moves by Slider (). 1
Pinch Press (® presses Pinch Arm ®to Capstan
@®.
o 1G5, 6@ Capstan ®
Motor L @ 1 Pinch Arm
Cam @~ . Pinch Press ®

Cam Groove @

Arm LS @

1

ChasZs LS® »

Slider ®
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2-6. TG3, 4 and TGH, 6 Bases

| Cam @ rotates.

AIERIED T D )

[ Arm LS @ moves alon

g Cam Groove:®: ) ]

r :
rAhn LS:@. pushes-Chassis LS @) to. drive.:; = x|}

FOMI R il

[Siider GL ® shides.
R T

R LA I

| Arm GL ® moves along Cam Groove ®. |

BOTS EAPRIRCRY IS e M

| Guide Arm

y
S ® moves. |

¥

[[TG3 ® moves. |

Guide Arm S ®~=

Cam Gfg_ov'é @—] -

. cam Groove @—" | 1 |

v
[ TG4 @ moves. |

TG4 @

TG3
\

RSP ot ; v
[ Guide Am T @ moves. |

_ -
| TG5 @ moves. |

v
[ TG6 @ moves. |

CEHT{ ®—:/ -

"I Guide AMn T@, .

| Chassis LS ®

sl

10
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2-7. Driving of the Reel Unit

| Capstan (D rotates. 1
[ PRM is decreased by Change Gear (D. i

| Puliey @ is rotated by Transmission Belt ®. |

| Swing Gear Arm 3 moves and engages with Reel T ® or S @. |

LRcel T ® or S @rotates. ]

{—Capstan®

l— Change Gear @

—— Reel T®

Transmission Belt ®

Swing Gear @ Pulley @

"
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3. DESCRIPTION ON OPERATION OF THE MECHANISM IN.EACH MODE 7%

TRANSITION T g

3-1. Cassette IN (1) ‘ .

ECassette is Qut m .

,.‘Hs

_ Cassette Control Pawl ® releases lockmg of Cassette Lid.
) Thus, Casseite Lid can freely be closed and operied.

I

[ Cassette Control (3 is pushed in Arfow A direetion, |

4
% 4
Lock guide @ moves Cassette Lid opens. At the same Leaf SW @ is tumed ON
in Arrow B direction. time, locking of Reel in cassette by Lever Eject ®.
is reset making Tape removable.

7 :
[ Cassette Control @ is locked. |

®

\ Reel Lock

Cassette Lid

Cassette Lid Lock

12
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Cassette IN

Cassette Control @
Lock Guide @
Lever Eject ®
" e



i

®

Y

Drum @® rotates.

¥

Rotating direction of
Drum @) is reversed.

y

Motor L @) rotates.

y

Chassis LS @ moves.

4

Capstan (@ slightly rotates.

4

Swing Gear @ rotates and

T-engages with Reel T @.

4

Reel T-@ slightly rotates.

-

g

V-

\

P

(¢) NI @nesse)

TG3, 4 @ moves then
Arm TG1 @ moves.

Arm TG7 @LE&{%. )

.H.Qm,o@ ..So«mM_, also

“VPinch Arm @ moves.

Paw] of Sofi

tS@® !
hangs on the edge of

Motor L (@) stops.

s mi MD®. | ,
. wo».mm ® Emeom#o_ * L
: release bréaking Reel S | .
E ) . @. f ) Ce ) L
, : ._ . B R . ;.. - .
ERI |
Y y . y = “
¥ g

TA

S0t3
SIIBQ-NCIALTA:

sau9



Cassette IN

TG3, 43

Motor L @

Drum @
TG5,6 ®
| Capstan ®

VL-E30 Senes
VL-E40 Series

A\ | AmTeT®
Chassis LS @ —»- f
°
e Arm TG1 @ — U,
Op [) a
t " O K ] O) L pinch Am®
String @’/J O o ~ Reel T®
@ = (Z
MD @/
T4
Reel 8 @/
l
Soft S Swing Gear ©® Soft T®

15
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VE-E40 Series
3-2. PLAY

LPress Button PLAY. ]

4 4

y
f Drum (9 rotates. ] [ Motor L (@ rotates. _ B [ Capstan @) rotates.

ERNReS)

Y y i Y

Arm TG1 @ moves. | | Hard S @ moves and| ) Hard'T"®'moves and|, Pinch Arm ® moves and
releases braking of | | réleases b_réking of 11 Pinch Roller @ presses to
Reel S @. Reel T®@. || Capstan®.

[String @ tensions Reel S@-] 1 o - [PificH Rollér @ rorates. |

| 1. ;Swi-ng Gear ® moves and
* /| éngages with Reel T @.

[ReeIT @ i’.otates, |
. |Soft T @ rotates.and
... | ‘engages with Reel T-@.

|~ Capstan

t— Pinch Roller @

| - Pinch Arm ®

String @ —]| T Hard T®

Hard S @ -—
t— Reel T @

7
Swing Gear @

16
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3-3. TAPE PATH

[ Tape is pulled out of Reel S ®. B
| Tape is tensioned by Arm TG1 @®. j
| Tape passes TG2 @. |

v

| Tape passes TG3 @ and direction of tape is changed by TG4 @. |

[ Tape wraps on Drum (). B
{ Tape is directed back by TG5 ®. ]
| Tape passes TG6 (. |

rTape passes between pressed Capstan ® and pinch Roller J

| Tape passes Arm TG7 (@. ]
| Tape is reeled up on Reel T @. N m———
TG3 ® Drum &

162 @ | Ve Capstan

Arm TG1 @ — —— Arm TG7 ®

k f’inch Roller ®

17
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3-4. PLAY — PAUSE

|_Press Button PAUSE during PLAY. /7 5 =) |

LCépStan Q@) stopsi i i '.ufs Aih il 1

, - L
[ Swing Gear ® stops. - | Sl essl iy oL i e 00T 2 | Pinch Roller @) stops. |

[Reel T @ stops. I

[ Soft T @ stops. |

,qustan @

o} NN O Y.

Pinch Roller @

Reel T®'

Soft T @

' Swing-Gear ®

18
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3-5. PLAY — CUE

| Press Button FF during PLAY. ]
| Capstan (D rotates in high frequency. ]
r ,
Swing Gear ® rotates Pinch Roller @ rotates
in high frequency. in high frequency.

[ Reel T @ rotates in high frequency. |

[ Soft T @ rotates in high frequency. |

Capstan @

— Pinch Roller @

Reel T®

Soft T@

v
Swing Gear ®

19
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3-6. PLAY — REW

[ Press Button REW diiring

PLA
v

(GO mwesiy o

es in high frequericy. | / |

v ,

Reel § @

Pinch Roller @ reversely.|:i~ B
rotates in highfrequency. i} 1 .

4

Pulley (9 réversely rotates |/

in high frequenicy. > )7

Y

[ Swing Gear @ engaged |7

with Reel S D).

4

Réel S @ rotates in higil

frequency.

Cabstaﬁ ®

— Pinch Roller @

/7 \
Swing Gear @ FPulley @

20
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3-7. FF
LPress Button FF.
7
Drum @ rotates. Motor L (@ rotates. Capstan @ rotates in
high frequency.
, : L
Arm TG1 ® moves. | | Hard S @ moves and] | Hard T & moves and| | Pinch Roller @ moves

releases locking of
Reel S @.

releases locking of
Reel T ®.

and presses to Capstan @.

v
String ® tensions
Reel S @.

Drum @

Pinch Roller @ rotates in
high frequency.

Y

with Reel T ®.

v

Reel T ® rotates in high

frequency.
Y

Soft T (D rotates in high
frequency.

Arm TG1 @ —]

String @—

Hard S @—-I

rCapstan ©)]

+— Pinch Rollier @

H Hard T® ™

Reel T ®

4 7
Reel S@ 7 ""SwingGear ® “gori T
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3-8. REW

.rlr/
+/

S . S e - P, P S -y

S y
"Motor L @ rotates. | zad 1y Juofi Capstan @) rotatesin <3 [

2| | Hard'S'® moves ‘Hard T'® moves-and{| Pinch Roller/@ moves’ 117} w114 |
| |-releases locking of =i releases locking of - || -drid pr
|ReelS®. [ [ReelT®. ,

‘arid presses to Capstan @.

Pinch Roller|@ rotates i
high frequency. ;

B Jv
R AE NN T Swing Gear @ moves and
G e engages with Reel S ®.
O Y R T AR Reel S ® rotates in high
RN frequency.

Drum @

Motor L D —

-
‘ . ;Caps;an o]
Nl

— Pinch Roller @

Arm TG1 @ ——

- Hard T®

. Reel T@

22



VL-E30 Series

VL-E40 Series
3-9. EJECT (1)
| Press Button EJECT. |
X\ \ 4 4
I Drum @ rotates. J l Motor L ®) rotates. J |apstan ® rotates.
_ Y
LS]ider slightly slides. J Pulley @ rotates and Swing
Gear @ engages with Reel
S®.
\ Y
Hard S @ moves hanged on the Reel S @) rotates.
Pawl ® of Slider ®.
Y
LHard S @ releases locking of Reel S ®. |

Y

®
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EJECT (1)

Hard S @

/
Reel S @ Swing Gear @

Capstan @

. O

e[ Se =

Pulley @ Slider

24



EJECT (2)

®

VL-E30 Series
VL-E40 Series

Y

v
[ Drum (@) continues to rotate.—] I Motor L & continues to rotate.J rCapstan @ continues to rotate.

Chassis LS & moves. TG3, TG4 ® and TGS, TG6 @ Ejected at the same time,
moves. the tape is reeled upon Reel S
®.
N\ y
Arm TG1 @ moves. String Pinch Arm @ moves. TG7 @ moves.

® is loosened and releases
tensioning of Reel S ®).

Y

LSlider @ moves and pulls out Lever Eject ®. |

Cassette Holder @ is ejected.

Lock Arm @ is released by Lever Eject ® and

25
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EJECT (2)

boaln i Motoerl: Y )

A CEEVET 9
Iy FoER

Drum G5,
L °®_ . Te56® Coppan® - -

Tz 40 | M

Arm TG1 @ —

String ®

Chassis LS @/

LRI

/ 1
Reel S ® Slider @

Cassette Holder @

Lock Arm ®

Lever Eject ®

26
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5. CCD OPERATION (LZ24235) (VL-E30S/H/X/E7E/D, EAQS/H/X/EBE/D)
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 system with 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: 1/50 and 1/500 (sports mode))
The major features are:
e 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

Unit: Picture elements

Y

Picture area
512 (H) x 582 (V)
(Approx. 290,000 elements)

582

Ahhhnnmmm

F
A
Ined
[»e]
Y

: Optical black (OB) area

Figure 5-1. Picture Elements Composition

35



07 SN PE

P-well GD

]

o ol DUBAKE 235 fond Q00 ofsir bl 21 281D

I shlﬁ‘. reglster CCD

2irsrasin anali 022079 5 ;JDL.?""]H.U 313 yvoris

: 3t s

N : ..
oI TET AR FrepwasTr TS 7w 11 T

Output
section

e Refer to Figure 5-2. When th
intensity will be produced anél

e The charge is then sént out to th
sensor's charge read out p
signals gV1 and @V o e

» The signal charge read out tothe vertical shlft register is transferred to the=honzontal shift register
bypshg yertical. reglster transfer clock signals V1 ~ @V4. This is done step by step for every
horizontal blanklng period

e The signal charge transferred to.the:horizental:shift-registeristhen sent to the output section by
the horizontal register transfer clock signals @H1 and gH2 within 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 @RS, 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 .
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5-3. High speed shutiter 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 shutier
operation. Thus, while having no memory section for the high speed shutter operation, various shutter
modes have been made available.

® 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 biooming.
When the electronic shutter is operated, A Vsub voltage is added to drain the charge accumulated in

the sensor output of the substrate. (Figure 5-3 (b))

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

| i

I Al |

f[ Polycrystal silicone | Hole accumulation
) 5i0,

+
n n+ p+

2nd P-well

N

shift register

Vertical ] Photo sensor

Channel stopper  Read-out gate
(Transfer gate)

Figure 5-3 (a). Sectional View of CCD Image Sensor
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Smearing: When the sensor receives intensive llght the generated charg‘ei'-le’aksrn"dutfbfr thew "“E'f?i'éal-?“

T .
T =T

\.J»JJ TR

wsrivegistersonny To prinisib ol
Thisiappears:asivertical: whiteilinesinthe pictures:
iy Bloamm v Whémthere:isiasingleextremely bright:spot:in: the: picture;;
sensor will fill up the transfer gate and the channel stopper.z. i
Asa result the lrght appears to surround the bnght spétisin anl

RNV P

accumulation

. V=Vsub®
"During normal operatlon

'\u RN

A Vsub

R EEVEE (PSS ST

";- V= Vsub+1AVsub T

Charge dralned by - . Whénhigh speed shutter is-
A Vsub application ' operated

'

; - B ) T e e
! '1‘-,‘:

. '| . hE I i
Flgure 5-3 (b} i Vertlcal Potential Dlstrlbutlon at Sensor Sectlon
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@ Shutter pulse timing
Figure 5-4 shows the timing chart between OFD (pin @of the CCD image sensor) and oV1 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 pulses following 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 1C2 (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 (1C1001 ).
Refer to Chapter (4 Circuits Description) for details of shutter speed setting.

. 1Field(1/50sec)  Magnified Charge read-out pulse
I—‘Charge read-out pulse } ime axns/, coTTTTTETETTTTE "'{/“\5562)
4 | : |
aV1 —> i
(Pin @ of CCD) ! |
i i AVsub pulse
- ! :
1 ]
O | ST
1/500sec. __| 1 [ —si- § |
OFD N /
(Pin @ of R R L E L L -7
CCD)
1/50 sec. No A Vsub pulse

Figure 5-4. Timing Chart for Each Shutter Speed
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5-4, Drive pulse timing.
@D Vertical drive(4-phase:drive):::: G332 2y toud nie) 0D noswiod jisit ool o7 2
JuDuetoe thearrangement of the.colormosaicfilter, tbgyread ouj is made; by changmg, the pulse tlmmg
sr10faV1; oY2,:0V3 andwV4 atithe:start of the 1.3 field;and; 2.4 field.».

drwe frequency is 15 625 KHz.

| ::q :fLJ':,"'i,. 2D IR0 23 A }"J ""‘"’.]11”]1‘1

I

L T B
T A O A T AN A O A W
.pgrtjiwgss;lil [ |||jL I O B A LJ1 IBLJ JLL—“

av3
ov4 | | I || "n"ﬂ.VIL‘:'_H -?ﬂ‘n'a”.n'wf'.“'ﬂu:_?t‘, sl | IR | BN | PP |
gorp L U ¢ 0 ¥ % 4 ¥ 3O ¥ 1M IQ | I T
581 2 4 6 8
582 1 3§05 7 0%
os 1 f (A ()
Figure 5-5. Vertical Transfer Timing Chart
1.3 Field '
HD | ]
J-_-._-._L‘(SG‘I
Vi 11
av2 11 L —
]——'jéSGz
vz 1 1 |
oVl I 1
2.4 Fieid
HD l I
| /561
aV1 1]
V2 | 1
WSGZ
ova — 1 L. |
V4 1

Figure 5-6. Charge Read-Out Timing Chart
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® Luminance component (YH signal)
The YH signal component is obtained after the sensor outputs the signa! 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 as follows.
Yuim =(G+Ye)+ (Mg+Cy)..... nline
Yum+n = (Mg+Ye) + (G+Cy)..... n+1line
The designation of each complementary color filter is shown as :

Mg=R+B
Ye = R+G
G =G

Cy =G+B

Ye Mg Cy

N s
Yumy =(G+R+G) + (R+B+G+B)=2R+3G+28

Mg Ye Cy
et aln
Yy+1)= (R+B+R+G) + (G+G+B) = 2R+3G +2B

Therefore, the following expression is obtained.
Yy = 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
adjusted 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 OUT) is supplied to pin ® of HA8144AF. After
the CDS (correlated double sampling hold), AGC is outputted from pins @ and @ into pin & of 1C102,
and sent out to DSP after A/D conversion.
@ Chrominance signal component
The signal outputs (pins @ and @) of IC101 (CDS, AGC) are A/D converted at 1C102 to be sent to 1C201
for the internal generation of OH, 1H and 2H.
When the following expressions are available:
Mg + Ye = C1
G+Cy=0QC
Mg + Cy=C3
G + Ye = (4,
and the r, g and b components of each color filter are defined as follows:
Mg=r+b
Ye=r+g
Cy=g+b
G=g
with the correction values of the color reproducibility:
Sr=05
Sb = 0.5
Sg = 1/3,
then, R, G and B can be separated as shown in the following expressions:
R=C1-5rxC2 =2r + 0.5b
B=C3-SbxC4 =2b + 0.5r
G = 1/2{(C2 + C4)-Sgx{C1 + C3)} = 5/3G

a
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The signals C1 and C2 and the signals C3 and C4 are outputted in everyw 4H; andfmterpolat[on.
are-produced.at CV.L;P:F forsynchronizations ~ozio0 ;
For the subsequent operations to be precessed i umfled ,system.-‘
point sequential order: .o ool 1wy i " : ; SPIETER i 27
For this, the point sequentlal SIgna[s of C1 C3 and (C2 + C,4)Jand the 3-pomts«sequent1al S|gnals of C2
C4 and (C1 + C3) are produced to obtain the 3-point:se¢guential slgnals of:R, G arid B: by subtractlng
the both after multiplying Sr, Sg and Sh insthe color separation blocks rrisinm: rok) i T
Create the following 2-point sequential signals of R-G and B-G from the 3—pomt sequential- S|gnals of
R, G and B, and then create signals R-Y and B-Y from the following expression: 0

R-Y = Gry {{R-G) -~ Mry(B-G)}

S|gnals )

SO0 RS Do

B-Y = Gby {(B-G) - Mby (R-G)} ) ) N
[Gry, Gby: Color difference gain] " Qv 2!
[Mry, Mby: Hue] 0w B AL A ;
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6.

6-1.
This model has reduced a considerable number of parts by processing digitally the signals of the camera
section. Described below are the outlines of the camera signal flow. For details of the circuitry operation,

VL-E30 Sernes
VL-E40 Series

SIGNAL FLOW
Summary

refer to the description of each circuit.

Photo image captured by the lens is converted to a electric signal by CCD image sensor (1C1001) to be
inputted into CDS, AGC (IC101).

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

YADIN signal outputted from IC101 is clamped for AD conversion by XCP1 puise, and then inputted into
A/D converter 1C (IC102).

IC102 conducts A/D conversion on YADIN to convert it into 9-bit data for each picture element. Data
thus quantized is sent out to DSP (Digital Signal Process: 1C201).

1C201 generates a luminance signal and chrominance signal based on the digital data sent from 1C102
and processes them for white balancing, y correction, knee, and FADE before sending out to D/A
converter (1C241) as YDATA and CDATA respectively.

The luminance signal processed in iC201 goes into 1HDL to become signals OH, 1H and 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, 1H and 2H is mixed with the Y signal bus, then applied with CBLK and finally ™~

outputted as YDATA together with SYNC after being processed for y correction, knee, and FADE.

By processing color signal in 1C201, the consecutive signals C1, C2, C3 and C4 are created through
interpolation from signals OH, 1H and 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, G and B are 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 (1C241) conducts D/A conversion on Y DATA and C DATA 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 signal circuits -7 T T R R e ,‘ N
(1) 1€101 (CDS, AGC) and peripheral circuits } sial Ished R ESYANE:

|

!
SO0TR
200 I

{.oae rii)

CCD OUT sngnal sent out from the CCD sensor crrcwt |s supplred to pln @ of Ict 01“ T

? AR 0~105d8  +4~11.3dB
0. Y ikdB 0 +117dB
Standard Ty PPN : PRI S Ea e e
CCD output: ——»  (pg > AGCH > AGC2 AD Converter
170mv 1100mV
S _ 1,-,,[_-';.,, E*"- T : 7 \ ')‘
SPT SP2 - - o e Senallnterface

A
= -Figure 7-2.. + P e

1) CDS (correlated double sampling) circuit
CCD image sensor sends out alternatively.the:noise section (signal for "A" period) and the signal
section mciudmg noises in it (signal for “B" perrod) Major noises occurring in the image sensor are
. lew. frequency noises and-ovérlaid ‘on signals for outpiit: Accordmgfy, thls may‘result inthe
detenorated S/N. . o . ‘
“ ¢bs cnrcunt is made up of a clamp C|rcu1t a samp e;hold crrcwt and an mverted ampl__: / ey
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 holdingthe: mgnal sectlon ("B" ‘perlod) lncludlng no:ses in |t (Refer to Flgure
‘. CIamparcwt(CLAMP) S T RN e e 8
. The noise section ("A" perlod) of input: sxgnal @ “Is ctamped by sample Hold 1 (SPf) pulse @.(FCDS,
pin®) to a fixed voltage to supply otitput sighal tothe sample hold circuit after removmg Iow fre-
quency noises. (Refer to Figure 7- 3-(b) @ ) S
‘@ Sample hold circdit(SH) -0 ol LD e e e
it Thisisa circuitto sampie hold the signal sectionvincluding rioises in it, where thé signal section’("B"
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 serlal srgnals by replacmg the no:se sectuon
anr wrth the. sxgnal sect[on (Referto Flgure 7-3 (b)-@) Pl 3 LR

OOV S T D o

. . B Tan U e B
R R S et LR R S B I P - B
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SP1 Sp2

@ ®
Amp

® @ ® ®
INPUT ——] cLamp M ‘—)_{>——)—> OUTPUT

Figure 7-3(a). CDS circuit

e

{2 > Low FREQ NOISE

- ————

DCCp ouT / \__ KT I

@5SP1 a /- m /—\
@sr2 M 1] m
@CLAMP A “ -
\_ _/ 7
®SH —_— ; —
FAmmm— T Nae——

®Inversion and amplification ——V

Figure 7-3(b). CDS time chart

2) AGCgain
By serial 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 (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 0dB to 10.5dB.
After AGC, itisamplified to + 11.7dB before being sent out to pins @ and ©.

3) A signal outputted from IC101 is clamped at the set up level (Q103) by PDS CTL DC voltage supplied
by XCP1 pulse from pin @ of D/A converter IC503 before being sent to the subsequent A/D converter
1C102.

Also, the adjustment of PDS CTL is made by address 75.
(2) 1C102 (A/D converter)
- Thisis 9-bit A/D 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) €201 (DSP) luminance block s e
® 9-bitdate (D1 to D9) sent from 1C102 (A/D converter) goes through YH LPF after 1HDL. At this time, its
color carrier is removed to become YH signal. £
This means averaging:adjoining plcture elements, and can be handled as a Iumlnance signal in either
of the follewing two expressmns ’.L e ____,' ', 1 T IR
YH = (G + Ye) + (Mg + Cy) =G+ R + G) + (RAB4IG+ B) = 2R V56 28
Or
YH = (Mg + Ye) + (g + Cy) = (R + BEp"R41G). (G *# G + B) = 2R + 3G + 2B

For details, refer to the descnptlons in "5-5. Color filter."

® Aperture signals are classifiedir al’s
vertical aperture signal is made\. _y.waddlng the A
subtraction of 1H as shown in the followmg expresswn ; i
2x1H-(OH + 2H) SR A SO | \ ?

RESy

The vertical aperture signal can set El gam mdependently fjt ; iis made by YDTL VGIN (address
0B). I ; ‘

ARSALY S

The horizontal aperture signal is made by passmg through BPF what"ls ‘obtained by adding signal OH
and signal 2H with 1H added, as shown below: ™ | 3
2x1H + (OH + 2H) | 1 R

When the vertical aperture sngnal and the honzontal aperture signal are mixed, the simultaneous
gain setting in both directions is made by YDTL DGIN (address OC)
Mixed aperture signals are sliced by YDTL CLPL (address 0D) at the area:around:its-dark section to
remove noises before being mixed with YH sngnal bus

® Since the data FF of address OB, 0C or 0D is fis&d, be siite nétto rewrite it.

® vy correction
Y correction together with knee correction is displayed in the approxnmatlon drawn by 5 ‘broken
|lneS . : . . . - is P I . .

A o
ez

‘ OUtPUt R B/ IS RETAIED SRR

T IRCHI E ST R

Figure7-4. vy <orrection

[~ ]}
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® v 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 as 8-bit digital luminance signal (YDATA 0 to 7) from pins @ to

@ to D/A converter (1C241).

IC102 AD
converter

DL

D9y
D8
FADE
Use @ YH Yu lmex b | MPX
D6y oH LPF u 1 r
D5y
D4}
D3)-»4 VOTL
D2)y>) LR RT o Lo FADE SETUP
D1 e pL ) LEVEL [:__:]
%
HDTL
bL BPE|
DTL GAI
€201 DSP GAIN

(Y DATA7)
Y DATA 6)~|
4—Y DATA 5)
Y DATA 4)
{Y DATA 3}
Y DATA 21~
Y DATA 1)
Y DATA 0)~

Figure 7-5. DSP Juminance signal biock diagram

(4) 1C241 (D/A converter) and peripheral circuits
A digital luminance signal (YDATA 0 to 7) outputted from DSP is supplied to pins @ 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 @ as a luminance signal.
The luminance signal thus outputted goes through peripherals LPF Q241 and Q242 before being sent

out to the EE circuit of the VCR section as a camera luminance signal (CAM-Y).

)———Y DATA O)Ié
(Y DATA 1)

(Y DATA 2)
IC201 gg— (Y DATA 3)
DSP @———Y DATA 4) 5
——{Y DATA5)
(Y DATA 6)
(Y DATA7)

@WM

:

1€241
D/A

?‘ (Y DA CLK) ——l

Figure 7-6.

b LPF

Q224
Q242

Luminance 1C241 and peripheral circuits
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1C1001

1C101

HAB8144AF

nEhtominaricesignal systemiiise woi 5T siy M ot i
-1 Figure 7-71shows:the chrominance:signal system:block diagram.;»

CDS, AGF

N

[RESR

i CDS

’-—)

AGC

Ee]
T

IC201

f

X01717TA |

DSP

"

c20ac1+

| _C?afB:,CZ +C4 )._I‘.

|
€3

GAIN

R-G @ B-G GEN- .7, vy ity i

JINTER |,
Tl

R

R/B_~

R-G,B-G

stvex i o] e

RéYe
By

MAT. - ¢

CFADE

R-Y, -
CBLK SFC/LPF SFC >
BF EP >
wisc |- SEP1 oy | 605008 908=>4F G- - MPX N LPF -

- MPX

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 scan time. The horizontal drive
frequency is determined as follows.

Horizontal drive 1 _ 1 .
frequency ~ Effective horizontal 52.7 % 10-6 (sec.) = 9.54 (MHz)
scan time * 503 (Picture elements)

Electrical effective
number of horizontal
picture elements

*63.56 - 10.9=52.7 (usec.)

The frequency is approx. 9.54 MHz, enabling high speed operation.
oH1 and @H2 are square waves of 50% duty with 180° phase difference from each other.
Figure 5-7 shows the horizontal transfer timing chart.

o — I L

g M1 ummmumwumumwmnnmwwuwm TR
v, I imnnnmmnnnnmummlmmmmnnm
@RS ; 5

oS |nnnwmmmmmmmmﬂmmmﬂmmmmw : MRAAARA AR RARAT

***512 0.8(28) 0.B(2) 1 ** OQUTPUT (512) see

oV2 —' . l

o3 | f ]

aVa

@0OFD I |

Figure 5-7. Horizontal Transfer Timing Chart
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The signals C1 and €2 and the signals C3 and C4 are outputted in] every> 1H; andthevinterpolation.]
signals are generated at CViL.P:F forsynchronization. 3:5 15775 honis 2} sofnd iangi WY o7
For the subsequent operations to be: pro,cessed Jp thesunified: system R.G:and;B:are: placed in thé 3:H
point Sequehtla|0fdef-; o zud Hiww bleit £.7 orlrnionil 1+ ons onil a ok ot lanni MY orly 2-2 vl o
For this, the point sequential signals of C1 C3, and (C2 + C4)iand the 3=points sequéntial’signals; of,,CZ
C4 and (C1 + C3) are generated to obtain the 3-point:sequential signals of.-R;;G-afid- B By subtractlhg
the both after multiplying 5r, Sg and Sb in the colof separation biock: imalarmos v To mniisnpihon
Create the.following 2-point sequential signals of R-G and B-G from the 3-point sequential-signals.of
R, G and B, and then create signals R-Y and B-Y from the following expression: DA = oY
R-Y = Gry {(R-G)~ Mry(B-G)} :
B-Y = Ghy {(B-G) ~ Mby (R—G)}
[Gry, Gby: Color difference gam]
[Mry, Mby: Hue] ;

BRSO RN R - RS KN T

™
il
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(1) 1€201 DSP (IX0171TA) Color block
® Datasent from A/D converter (IC102) is used as a signal delayed to OH, 1H and 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
CVLPEF circuit.
~ ® CHLPF is applied with LPF to remove reflection by the subsequent subsampling circuit, while
outputting signals C1, C2, C3 and C4 after synchronizing them.
® Onsubsampling circuit, the following two 3-point sequential signals are produced:
C1,C3and (C2 + C4), and
C2,C4and(C1 + C3)
® On color separation circuit, R, B and G are separated as the following expressions:
R=C1-5rx C2
B=C3-ShxC4
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 vaiues Sr, Sg, and Sb of color reproducibility.
R GAIN Adjustment address 50

B GAIN Adjustmentaddress 51 e

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 R GAIN
and B GAIN.
Signals R, Band G as 3-point sequential signal carry out vy correction to be sent out to the subsequent
step.
® On R-GBR-G GEN circuit, R-G and B-G 2-point sequential signals are created from R, B and 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-Y and B-Y are 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-Y Gain Adjustment address 54
Color difference matrix correctionvalueMry = R-Y MAT Adjustment address 56
Color difference matrix correction vaiue Mby = B-Y MAT  Adjustment address 57

In the above four patterns, signais can be varied. Figure 7-8 shows the changes of the hue at this time.
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Shutter Serial data
speed : -
(in SeC.) DO D1 D2 D3 D4

1/500 1 :j’ff : 0 ¥ { 0 :

1

REREEEY

- Flgure7- : ElectromcShutterControlChart

Synchronized with the rising edge of STM1 srgnal STMZ data is shn‘ted to take m 8-b|t date At rrsmg edge of
STMO signal, the data islatchédinternally. - -
It is latched again at the falling of honzontal Ime HD1 5|gna| when the charge read- out pulses (VH1X and

VH3X) turnto be active.

3) Vertlcal dnver IC (IC2) . L , v
This IC generates the vertlcal reglster drlve pulses gV1 to oV and the sensor charge drammg pul se- Vsub
used for the high speed shutter based on the pulse timing supplied from the timing IC(ICT1), -

@ @V1 to 8V4 reverse and amplify V1X to V4X of the.timing IC to make them pulses of Low = -8V and
High = 0OV. So far as gV1 and @V3 are concerned, VH1X and VH3X-pulses (sensor charge read;out
pulses).from the timing IC are overlaid on the vertical blanking period. These pulses have Low_ = OV
~and High = 17.5V. - feo : ‘ » : :

@Vsub regulator sends out a pulse (Iow »-‘—8V ngh 17 5V) which is obtamed aﬁ:er lnvertlng and
.-amplifying the OFD from the timing IC. It is.then coupled with OFD power source at Cl.and supplied

) toCCDlmagesensor P . : R IE

(4) CCD image sensor (IC1001) L . . v ‘

The CCD image sensor is.composed. of three major sections; a vertlcal shlft reglster and sensor, sectlon a

>hor|zontal shift register section and an output section. For details, refer to the descriptions on 5. CCD

OPERATION.”

The vertical shift register receives the transfer clock signals aV 1 to aV4 (pins @, ®, ® and ®), while the

horizontal shift register receives the transfer clock signals gH1 and gH2 (pins ® and @).

The output section receives + 15.1V for the output transistor drain power source (OD, pin @), and

pulses of Low = 2V and High = 6.5V for the reset gate clock (aRS, pin @).

The output signal is sent from the signal output terminal (OS, pin @). it is then buffered at Q1001 and

supplied to the subsequent IC101 (CDS, AGC:HA8144AF).

A st e L T R IR
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7-2. Luminance signal circuits

(1) 1C101 (CDS, AGC) and peripheral circuits
CCD OUT signal sent out from the CCD sensor circuit is supplied to pin & of IC101.
The internal block of IC101 is made up as shown in Figure 7-2.

0~10.5dB +4~11.3dB

AGC17.8dB

0 +4dB +11.7dB
Standard
CCD output: ——» g > AGCH > Acc2 | AD Connverter
170mVv | 1100mV
AGCCTL
€ SCK
SP1 SP2 Serial Interface «——SDATA
Figure 7-2

1) €DS (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 "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 S/N.

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 ("B" period) including noises in it. (Refer to Figure
7-3).
e Clamp circuit (CLAMP)
The noise section ("A" period) of input signal ® is clamped by sample hold 1 (SP1) pulse @ (FCDS,
pin ®) to a fixed voltage to supply output signal to the sample hold circuit after removing low fre-
quency noises. (Refer to Figure 7-3-(b)-®@.)
e Sample hold circuit (SH)
This is a 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 @) 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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IR SR
INPUT —— cLAMP i ST —_)__l>——)—$ourpm
Manp e s IR
Figure 7-3(a).. CDS circuit
| A R S )
‘ | . . LowFREQNOISE
. ) i PP ] ‘
@ccoour
@sP1
®spP2
@CLAMP
. ’@S/H . N
®inversion and amplification

Fignre 7-3 (b) lC'Dgtime ch_art

2) AGCgam T R £ T TR YR EPOE = e SIS S SIS RPE S SRS PER TV AN ATS B SRR
By serial transfer of 7-bit data with the microcomputer, AGC gain can be set 0 up to 21dB.
In the internal circuit, 21dB variable wudth is available in AGC1 (precedlng part) and ‘AGC2

* (succeeding: part). For AGC:in this odel,"AGC2 “Which'is! set at'the’ standard +4dB ralses GAIN

-gradually up'to +11.3dB; and then AGCT Continuestoraise it up to the valué from OdB to 10 SdB'
After AGC, it is amplified to + 11.7dB before being sent out to pins @ and GID o

2) A sigrial-outputted from:IC101: is'clampéd:at the:sét'up level (Q103) b'y PDS CTL DC voitage supplied
by XCP1 pulse from p ni @ of: D/A. converter 1€503: before bemg sent to the subsequent A/D-converter

AC102: ARSI : SRED RS Cenraer A R g onAT e e b
Also,the adjustment ofPDS CTLIS made byaddress 7S, ¢ oieo i e
{2) 1C102:(A/D converter) R IS [ERNEE MY S e e

This is 9-bit A/D converter where an analog video sngnal mputted from pin @ is converted into a digital
signal before being sent out to the subsequent 1C201 (DSP). (D1 to D9)
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(3) 1€201 (DSP) luminance block
e 9-bit date (D1 to D9) sent from 1C102 (A/D converter) goes through YH LPF after 1THDL. At this time, its
color carrier is removed to become YH signal.
This means averaging adjoining picture elements, and can be handled as a 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 A/D input signal OH and the signal 2H with the
subtraction of 1H as shown in the following expression:
2x1TH-(0OH + 2H)
The vertical aperture signal can set a gain independently. Its setting is made by YDTL VGIN (address
0B).
The horizontal aperture signal is made by passing through BPF what is obtained by adding signal OH
and signal 2H with 1H added, as shown below:
2x1H + (OH + 2H)
When the vertical aperture signal and the horizontal aperture signal are mixed, the simultaneous
gain setting in both directions is made by YDTL DGIN (address 0C).
Mixed aperture signals are sliced by YDTL CLPL {(address OD) at the area around its dark section to
remove noises before being mixed with YH signal bus.
® Since the data FF of address 0B, 0C or OD is fixed, be sure not to rewrite it.
® vy correction
Y correction together with knee correction is displayed in the approximation drawn by 5 broken
lines.

1009 === === = === = mmm = = g ETS T Lo

-

Output B

100% Input 200%
Input - ccce. oo v

Figure 7-4. 7y correction
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® y-corrected signal is sent through the fade control circuit via DL for setting up:(address.13°datai fixed) (=)
271 and;SYNEmixing. Thén;itis sént out:as:8-bitd: cg:tal lummancé sr.gnaL(YlATA 0: toJ7) from;pms @ to
@ to D/A converter (IC241) /

IC102 AD
converter

DTLGAIN

16201 DSP EERUEE T A HE SIS H
i i1 it BSE [ A ! T g s re el
. . ‘ Lo 1C241 D/A ﬁ/
B T Pt el D E e e T Ronvertér
; . L or C AR R I T L T PR R
Figure 7-5. DSPluminances,ignalblock,diagra,m R ,
ES RN RETE A SR I SR S B AR PR LR B

K

(4) 1C241(D/A converter) and peripheral-circuits - IR Ay g B et
A digital luminance signal (YDATA 0 to 7) outpuf:ted from DSP is supplled to pins @ to: @‘ of D/A
_converter, At the:same time; it/is D/A converted:-by pin ' ®. of clock sighal supplied froni:DSP’ and then
outputted from pin @ as a luminance signal.

The luminance signal thus outputted goes through peripherals LPF Q201 and Q202 before belng sent
out to the EE circuit of the VCR section as a camera luminance signal (CAM-Y).

1—1\’ DATAO)—)S Q241 - . :

(Y DATA 1)—>@ Q241 Q2
. _fscie
,_ jj—»TO (CAM-Y)
VCR

\g

(Y DATA 2) —k
——{Y DATA 3)—tl
———(Y DATA4)

LPF

Y DATA5) 1C241 .
~(YDATAB)—»@ DA . |} : U i
(Y DATA7) 2 .
(Y DA CLK)—-,T
e 133 S L5 DT ——

Figure 7-6. Luminance IC241 and peripheral circuits
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7-3. Chrominance signal system
Figure 7-7 shows the chrominance signal system block diagram.

11001 IC101  HAB144AF  CDS, AGF IC102  HD9306AF
cco
@) ——89->{ cps | acc | (D 1~D9)
D) oy oH
/e c1 o €1,63,€2+C4 R,B.G
2
;f[) 1HDL 1 €2 51 sus COLOR W
) CVLPF CHLPF -3 w/B
C3/C4 | c4 | WPF| c2cac1+¢3 | SEP
E.mor. A ‘
Y
A A
CSEP W/
GAIN GAIN
y,
R-G @ B-G GEN
R R-G, B-G R-Y, B-Y
— RByry R-GY @ [———»— DL
G
Y SLATE MPX B-Y
1C201 B , MAT
IX0171TA CGAIN
DSP
CMOD
R-Y
CBLK SFC/LPF
BF SEP MPX INV
y |8 1
VX B-y _| 6075910
CFADE )
BURST

\

- MPX > DL @ CDATAO~7}) —>p/A

1C241
I CXD1177Q

Figure 7-7. Chrominance signal system block diagram
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(1) 1€201 DSP (1X0171TA) Color block
¢ Data sent from A/D converter (IC102) is used as a;signal delayed to.0H; 1H and 2H ‘on 1 Hdelayline. :
Signals C1 (= Ye + Mg)and C2 (= Cy + G),and .
signals C3 (= Cy + Mg)‘a’ﬁd C4( Yer#- G)“'” ;
The above sugnals are outputted for' each 1H and synchronlzed by creatmg an mterpolatlon sugnal on
CVLPFireuits =t e ERASE AN R : :
] CHLPF is applied wnth LPF to remove reﬂectlon by the subsequent subsampllng cwcu:t whlle
outputtmg signals C1, ,C2, C3 and C4 after synchromzmg them.
e On subsamphng circuit; the following two 3=point sequential signals are produced: -
S€1,C3and(C2 + CA),and | e e
- €2,C4and (C1 + C3)
[ On color separatlon cnrcult R,Band G are separated as the foilowmg expressmns

. % -
LR R IE TR PR TR IR }

B = c3-sb X C4 ) L P L
|G = 12{(C2 + c4) - Sg X(C1+C} e R T AT TR T v

However at thls tlme, coIor reproducnblllty can- be corrected agamst the dlfference of CcCD spectral
specnfacatlons by changmg the correction values Sr, 5¢; and Sb of color reproduqblhty i
. R GAIN Adjustment address 50 .
" B'GAIN! Adjustment address 51
When the above two 'GAIN are provided with G as reference at the time of white prOJect[on at
3200°K white balance is adjusted so that G = R = B-(vector center) is resulted by controlling R GAIN
andBGAIN ¢ esse T r '
Slgnafs R, B and G as 3- pomt sequentlal ssgnal carry out Y correctlon to be sent out to the subsequent
step ' '
® On R-GoR-G GEN crrcunt R-G and B-G. 2-pomt sequentia[ sngnals are created from R B and G 3-pomt
sequentlal signals. o : : )
® On color difference matrix circuit; when the followmg expressions are given:
RY = Gry {(R-5)- Mry (B-G)} |
- ’Gby {(B:G)—Mby (R-G)} ST _ ;
then the color difference matrixR-Y-and B-Y are made from 2-péint sequenttal s:gnals R-G and B G.

Color d[fference gain correction value Gry =R-Y Gam Adjustment address 53
Col ordlfference Gain corréction value Gby = B-Y Gain, Adj Justment address 54 .
Color dlfference matrix correctionvalueMry =~ = R-Y. MAT  Adjustmient add ress 56
Color 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 thls time.
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Direction of changes by R-Y MAT

-«@—> Direction of changes by B-Y MAT

When color bar chart is pictured

75% Amplitude

Figure 7-8, Hue Control

Each control of R GAIN, 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 u-CON (IC501)
at pin & (DATA), pin® (DSPST) and pin & (CLK).

® The color difference matrix signals R-Y and B-Y carry out color modulation after mixing of burst with
blanking section. Then, they are supplied to D/A converter (1C241) from pins & to @ as 8-bit digital
macro signals (CDATA 0 to7).

(2) 1C241 D/A converter (CXD1177Q) and peripheral circuits
Digital chroma signals (CDATA 0 to 7) outputted from DSP (1C201) are supplied to pins ® to ® of D/A
converter IC, while clock signals (CDACLK) outputted from DSP are D/A converted by pin @ before
being sent out from pin @ as analog chroma signals.
The chroma signals thus outputted go through Q243 low pass filter and Q244 peripheral 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 SC19.

L244
Q243 Q243 @53 Qaas
SC19

. o To [ -
J LPF > BPF *—*Lz (CAM-C)
VCR

1C241
DIA

Figure 7-9. Chroma system 1€241 peripheral circuit.
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8. AUTOWHITE BALANCE T T
8-1. Method L

Digital signal processing method : N .
1Q conversion white component extraction method . RN < , %
8-2. Operating principle ‘ A o ,
Since the direction of the shift in white balance caused by the change of a color temperature is roughly in
line with the | axis, R-Y and B-Y sngnals are converted into | and-Q sngna!s before bemg taken into the
microcomputer. The microcomputer then determmes Ilght source-and photographmg condmons based on
the level of | and Q slgnals and Iummance mformatlon to ‘make a necessary. adjustment for the optimum

whitebalafce:

¥ and Qsignals are

signal names used for

NTSC method. However,
since the design concept
isshared-by:NTSCand: -« .
PAL, the name of | and Q
srgnais is used for
convenience. ‘

ey iy

. B
'''''

| Whlte baiance shlft due to the
" '¢hange ina color femperature

:'-.->-~j-7; YRR TN

8-3. White balance mode
There are two type of modes ava;labie;
o ‘Aute T T :
e lock TS : o
X Even while in auto mode, the system gets Iocked when one of the fo!lowmg conditl‘oné is met, o
_“G) When white balanceoccurs, . T T
@ Whenthelightisshaded. L .
@ When a sufficient correction cannot obtained even when correctlonlls'made up to the cllp value
@ While in zooming up
8-4. White balarice adjustment S T
INDOOR 2c¢h. ¢ (Adjustment of a convergent pomt while m "Auto" operation. thh I and Q sngnal ieve!s
~stored in memory) o S AN DAY i
ouT DOOR 2 ch. (Adjustment ofthe cllp pomt ofa high color temperature) o o
B . Asshown above, the total of 4 channels are adjusted T
8-5. Control rarige S I PO '
Approxi. 3000k to 7000k i ‘ N,
The correction of | axis is so decided that the range above is covered, while the Q aX|s correctlon IS restricted
to therange where the difference from | axis at the time of the | axis correctlon can be cofrected. [
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8-6. Operation
@ 1Q conversion (IC506 digital auto I1C)
Based on R-Y and B-Y data from DSP, get the levels of the | and Q signals from the following
expressions.
I = (R-Y) + ax(B-Y)
Q = (B-Y) + bx(R-Y)
@ Data compression, or gate (IC506 digital auto IC)
Compare | 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 | and Q level. White
color is extracted in this manner to detect the shift.
@ Data integration (IC506 digital auto IC)
Date 1Q-converted are compressed or gated and then integrated in digital auto iC.
@ Data input (IC501 camera microcomputer, 1C506 digital auto IC)
The camera microcomputer supplies address to digital auto IC and reads sequentially | and Q data for
processing.
® Control output (IC501 camera microcomputer, [C201 digital signal process)
Output data from the camera microcomputer are sent out as serial data to digital signal process IC to
control white balance.
Control is made so that | and Q data to be inputted into the camera microcomputer get become | and
Q levels stored in memory while in IN DOOR adjustment.
8-7. Operating speed
The operating speeds of A/W are shown below;

Operating speed Quick = > Slow

Shift amount Large Small

Picture angle Wide Tele

OK—-NG Long elapsed time Short elapsed time

However, when power is turned on, the system employs high speed operation to fall back in about 1
second. When there occurs white 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 based on luminance information and current correction data.

(When in one axis correction mode)

Small R GAIN — Halogen or ¢cool white fluorescent light
Dim and large R GAIN — 3-wavelength daylight, or daylight fluorescent light
Bright and large R GAINS — Sun beam
(When in Two axes correction mode)
Bright and small R GAIN — Halogen
Dim — Fluorescent light, at dusk
Brightandlarge RGAIN” ' Sunbeam™ - o

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 v, L turiet USSR e D
This unit.employs a video signal type auto:focus: Its basic operation is to make focusmg by dnvmg the lens
according to the size of the high-frequency component included in the video signal obtained: through the
CCD sensor. The principle of operation is as follows. When the focus lens is moved: forward and Ab,ackward if
the image-formation position is shown by x-axis and the video signal high frequency compenent size by y-
axis, the high frequency component size follows a hill-like shape:which has a peak indicating.the focusing
point., Focusmg is made by detecting the dlrectlon (mclmatlon) of 'thrs hill, going up the hill and- reachrng the
peak..: aral s e ety e 1A O o)

(1) Outhne of auto focus operatlon ST b R , AT
The digital signal (AFY0~9) from the digital signal processing: sectroh,ls subjeoted to dagital filter to be
divided into high-frequency data;and: low-frequency data in:the digital.gate array (IC506), which are
integrated after experiencing the:view;angle.gate (area;for obtaining:the focus detection signal)

... .-processing: ‘Those are-the: following data,iwhich are:sent to:the camera: mrcroprocessorras sdetection
signal.

a) Center view angle’high-frequencydata. . . oo N F IR IR R T F
- b) High-frequency.data (wide-angle: or~long|tudmal) T I Lo AT
¢) Low-frequency data (wide-angle or longitudinal) RN R TP
_ For.the high-frequency. data and, low-frequency, the camera ‘microprogessor changes the settrng of
IC506 so that the wide-angle or longituzdrna,l?area Jds:provided .according to: the, focus. information
(condition of focus operation, condition of zoom operation, focus detection signal amount; etc). ..
Based on the change of the focus detection signal, the camera microprocessor sends,t;!’le;pha_,sg\pyl_ge;
(DA1, DA2) and power control signal (FC).for focus motor driving to:the motor.driver IC (IC552). The
motor driver IC drives the motor according 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 IC is used to make the motor driving
waveform trapezoidal for reducing the noise generated at motor drwmg ‘
-The detection data increases and. decreased :as.the fogus lens moves. farward and backward -angd- the
camera microprocessor determines the peak {focusing pomt) of the detection data tomake focusmg

(2) Outline of focus operation.by-zOOM, . 1. .~ s arvs o ot s faoe L s PRI
Because of the rear lens focus method, in order to keep the focal drstance constant it is necessary to
change the focuslens according.to the change of the zoom lens. ; RTRE
It is called zoom tracking:correction,. The. relation between the zoom lens posmon and focus lens
position is as shown in Fig.9-3. FRR I A :

As a result, high accuracy tracking correction is reahzed N
In zoom tracking correction, as shown in Fig.9-4, two trackmg curves foril' m drstance and ' drstance
are stored as data in the microprocessor. The facus)lens is controlled so that, when the zoom:is moved
from the reference position (the present focal distance);;the ratio of the:step. distance between 1m
-.and-c°. te the step.distance between: reference focus: posutlon;and ® isthe same at the reference zéom
position. it U il s O e TS S SniT D 2 JER
While always performing addltlon and subtractlon of the number of the driving pulses sent to the
stepping motor, the camera microprocessor monitors the present focus lens position.
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. »

LA feal 1|

76



VL-E30 Series
VL-E40 Series

9-6. Camera microcomputer operation (Auto focus program)

1) Operation when the power is on
The camera microcomputer runs the stepping motor while counting the number of the driving puises,
and searches the focus lens position at which the signal from the photo interrupter varies.
After storing in the memory the position at which the signal varies as the reference position, it returns
the focus lens to its original position.

2) Stepping motor control
By adding 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 is controlled in the same way as in the above items 1) and 2).

4) Basic focusing operation
The camera microcomputer compares the integrated data sent from the digital auto LS! 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 compares the 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 is obtained.

5) Integrated data usage
The high-band integrated signal and the low-band integrated signal are inputted from the digital
auto LSl into the camera microcomputer, and the microcomputer makes selections between these
signals while in the focusing operation.
Since the 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 reaches maximum.

6) Gate selection (Focus area change)
By changing 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 angie.
When no integrated data is obtained even by moving the focus lens through its entire range, or when
the peak of the integrated data is quite low, the gate is enlarged.

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 accordance with 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 lens position.
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.
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o= That Is.in-order to maintain'the-focal length manually.set by the user, the: zoommtrackmg correctlon is
carried outby moving-the focus [GJ—IS in-accordance with;the:zaomilens:movement whenthe:zoom:lens
isoperated...i o .

N IRDVIS - NIV TON I piil ERIE
8) QOperation by detection through the hall sensor

The iris is always monitored for proper facus adjustment. ST
i Thes depth of, fleld .of the:lens-varies: accordmg to the;opening- amountjofu th,e irisy When”the ﬁeld is

and on the contrary, when the fleld is shallow wnth the ms open, the mtegrated; data varlatton gets
larger against the focus lens travel. e i
From this relationship, the microcomputer. cantrols the; amount; of ithe focus: lens. travel 13-V cycle
according to the opening amount of the iris. : ;

. 9) Operation bydetectmgAGCstate“ : T g T A - LA
When the iris gets open due to the object bemg dark and ’che AGQ |;rcuit<‘galn~ln~the signal .processing

s cireuit-inereases, noises inthe AF:Y:signal also:increase: Noises thaticorrespond with the:band in the
dlgltal filter are made into mtegrated dataas they are. :

voltageoftheAGCc:rcmt ST ST i - S
10) Operation by zoom control AT RATI
pulses Whrle the zoom lens is belng moved in the wnde—angle dlrectlon, the focus lens is also moved in
accordance with the zoom tracking correction from the focus lens posmon just before the.zoom: lens
. operatlon started. v

82,



VL-E30 Series
VL-E40 Series

(5) BL5V circuit
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 1961 (22 11H) and €966 (3.3 11F) and outputted
as BL5V. 5V is outputted at the time when the power source is turned on, but it comes down to 2.8V after
approximately 90 seconds.

(6) Motordriving circuit
Control signals “DRUM ERR" and “CAP ERR" outputted from the ATF circuits of the drum motor and cap-
stan motor are inputted to error amplifiers 3ch and 4ch (1C900) and subjected to voltage-pulse width
conversion in the PWM comparator, after which they drive Q902 (FP101) and Q903 (FP101) respectively.
Then they are outputted as DRUM-VS and CAP-VS after experiencing LC smoothing. At normal REC PB,
DRUM-VS is about 2V and CAP-VS is about 1.8V.
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Table 14-1. Arrangement of Terminals (100VQFP 0.50 mm pitch)
* Status of port when microprocessor is reset (Z.....high impedance)

VL-E30 Series
VL-E40 Series

No. Pin name 10 Form ¥ | Pin function name Function
1 | PB3/PP011/A3 O {cmos Z |H-SW-P Video head switching pulse output
terminal.
2 | PB2/PP010/A2 O {cmos Z 110G “H” output terminal for variable speed
playback.
3 | PB1/PPO9/A1 O jcmos Z |JOGVDH Pseudo VD output terminal to be
inserted at variable speed playback.
4 | PBO/PPOS/AO O |cmos Z |WH Control signal for LCD noiseless write.
"H": Write.
5 | PC7/RTO7/D7 O [c¢emos Z | REF30Hz Servo reference signal 30 Hz.
6 | PC6/RTO6/D6 O {cmos Z {P-CON-H Main DC-DC converter contro! signal.
"H" when power is turned on.
7 | PC5/RTO5/D5 | | Hi-z Z | ME/NIP Tape type identification.
"H" when ME tape is used.
8 | PC4/RT04/D4 I | Hi-z Z | TURNSW Self record shooting mode detection
switch.
“L" at the time of self record shooting.
9 | PC3/RT03/D3 ! {Hi-z Z | PROTECT SW Error erase prevention switch.
“L” at normal operation.
10 [ PC2/PP02/D2 I [Hi-z Z (SW-C
; Mechanism position detection switch.
11 | PC1/PPO1/DI | jHiz Z [SwW-B “L” when switch is turned on.
12 | PCO/PPOO/DO | | Hi-z Z |SW-A
13 | PJ7 | |Hi-z Z | CAMERA SW CAMERASW  (Standby reset)
14 | PJ6 I | Hi-z Z |EJECTSW EJECT SW (Standby reset)
15 |PJ5 I |Hi-z Z |VCRSW VCRSW (Standby reset)
16 {Pl4 I | Hi-z Z | CASCON sw Low when cassette controller switch
input is down. (Standby reset)
17 |PJ3 1 | Hi-z Z |VCRADJ VCR automatic adjustment.
"1." 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 | PN | |Hi-z Z |TUNINDET Tuner connect detection switch.
“L" when tuner is connected.
20 |PJO 0 | CMOS Z |AMUTEH Audio output ON/OFF (ON when set to
low).
21 | PD7/HALT 0 |emos 7 | UMFOR Control signal of loading motor.
OFF Loading UN-loading Brake
L/MFOR L H L H
22 | PD6/BRQ O |cmos Z | UMREV UMREV L L H H
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VLE E30 Sertes
VL:E4A0 S eried

Functlon

B Cameraasectlon DC—DC converten |.0Y
“Jeontrok == - -
“H” when' poLNer is turnédo

- GAM READY-— | Camerarready srgnal forserrai contro
‘_;I(J‘.: S 4L actlve’ ” 8] { LA
- LlM~CE)NT———( }~ hoadlngmotorllm'!t control——-«-w
0L STPHTOLIMIEON. | DU

|

L

4V -CFh~Hon e : }mage signal- output BN/OFF (ON wherr
AW itissetfé‘-Hl’GH)' ! BT "J”‘fg

| CAMREC-H-wr o Set to-HIGH- when EE image- of camera-—
: mode ls*eutputted hee d

EE-L #-702-4. 3 Setto LOthen EE rmagelsoutputlged

- | LINEIN/OUT
By

- External tern’imal I'\Ilel:lj'lfjsw:‘fch-mg_j—?-m- -
*|signal. - | =
Inputted when it xs[set to LOW.

ar

PB-L CI reuit is set'to PB when $et1o | LOW

vt

PNP transistor required. Lo
{EEPROMCS | EEPROM chtpselec’tSIgnaI )
CASSET LED ~ |S/Esensor detjectlon LED output L !
oo Drlvewhensetto F'lIGH e
: PH3. ., S O DIACS L DlAconverterchlp{ electsrgnal
134 | PH2 SN Neh T Tz | ATRES ‘ ATF“IC serxal*control chrpselectsrgna!’ 4
51-35 ‘PH1 O | Neh- ; -|- @SD-STB: ', ! Data strobes:gnal toon=screen drsplay '
: N N R lC. : N i
36 _
‘37 . L Mier SEAIEY
g ”L” allows to be flxed tosingle chlp i !
o .|mode. .. GND L
;‘38 ‘r > Resetmput "L" adtlve | |
‘ I !
IENEUROPON S [ S e % -1,
XTAL A MAT] A Crystal oscnllator connection termmal 1

for system clock oscillation.
| Oscxllates at 12 about MHz.

EXTAR W17y I %45 Pt | T
SYS 5V o s éonnected tO'EVdd"';"" T ‘J“

l
SLV DATA Co Camera mlcroprocessor serlal data mﬁ
- - 1termmal T ﬂ

System control senal data output 1 B

sYs DA?}oii’

. . “[terminal. " LR
* . B R ————- ' : A:n — : ‘] \ ‘
45 |SCKO- 0 B \Z |SLvCK '”_'” i Camera mlcroprocessorsertal clock i

{input terminal.
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* Status of port when microprocessor is set (Z.....high impedance)

No. Pin name 10 Form % | Pinfunction name Function

46 | PF7/AN11 I {Hi-z Z ! TAPESTART Tape start detection voltage input.
A/D input terminal.

47 ) PF6/AN10 | jHi-z Z |TAPEEND Tape end detection voltage input.
A/D input terminal.

48 | PF5/AN9 { |Hi-z Z | TUPREEL Take-up reel pulse input.
A/D input terminal.

49 | PF4/ANS I |Hi-z Z [SUPREEL Supply reel pulse input.
A/D input terminal.

50 [AVss GND Ground terminal of A/D converter.

51 | AVref SYS 5V Reference voltage input terminal of A/D
converter.

52 | Avdd SYS 5V Positive power supply terminal of A/D
converter.

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

54 | PF2/ANG | [Hi-z Z |TEST1 Test mode switch input for adjustment.
A/D input terminal.

55 [ PF1/AN5 I 1Hi-z Z }LCD LIGHT LCD back light service life detection.
(A/D input terminal)

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

57 [ AN3 | [Hi-z Z {KEYS Operation key input (5).
A/D input terminal.
Screen adjustment up/down, volume-
up/down, etc.

58 | AN2 | [ Hi-z Z (KEY4 RECS/S A/D input terminal.

59 | AN1 ! [Hi-z Z [DEW Dew sensor voltage input.
AJD input terminal.

60 { ANO I |Hi-z Z | ATFERROR ATF error (ATF lock error) input.
A/D input terminal.

61 | PG7/EXI1 I | Hi-z Z | UM ALARM LOW is inputted when load of /M is

| heavy.

62 | PG6/EXIO | |Hi-z z |cLoG Clog detection signal input.
"H" indicates clogged condition.

63 [ PG5/SYNC1 1 {Hi-z Z |SP/LP DET SP/LP determination signal input at the
time of CUE/REV, etc.

64 | PG4/SYNCO | }Hi-z Z | C-SYNCIN Composite synchronizing signal input.
Built-in V-SYNC separator.

65 | PG3/PBCTL~ I [Hi-z Z |TESTIN Confirmation of rate.
16 kHz is outputted from P81 at the
time of input at LOW level.

103




VL-E30 Serigs
VL-E40 Séries

B .
ORI NEs

53971 i

»ourrin sk Statusaf portwiiien microprocessor is set (Z.....high impedance)

éNo.

Pin nameoiizif:

spRinfunctiomivame:)

+ [Function s 119 ] oVl

;

FeanTar]
FiT0

' 66

PG2/DRGy::5iov rioik:

DRUNIPG INAT } <
{

3

Drum PGInput. | | rraawaa | e
FRC capture mputterminal.

67

PGUDEG =iy ol bHizzon:

DRUMIFG INAT ; X

DTLANDT

Drum FG:mput. J
FRC capture input terminal. ;

i
|

68

PGO/CFG  unnl:

CAPFGIN 1T} 3

Capstan EG: mput RO
FRC capture mput termlnal

69

PE7/DAB1

ST

LCD PCONLHLIZ | 3

LCD power G)NIOFF control. SANNTH | 2
”H” when power rs turned on. !

PEGID'ABQ.; S r

DRUM FWUw by

Drum rotatronal dnrectron contror I 02

. ; l‘ P SN ST PPy e 2

I T a1 ] anslov oy RS SIgnai H™: FWD 1 _ ;
1,71 PE5/DAA1 o} Z |(MON) . Test L output (termmal forsoftwaretest)
[72 [PEAIDAAD S 1] Z |DRUM DI& 272

DA gate pulsé output terminal fordrum 2|

error output

PE3/PWNI 5 H oy

CAPPWRNITIA ™ |

output. $

PWM output termlnal for CAR'Grror 1 |

J

76“

L.PEO/INTO. _. ..

IET TN B ]J;'i

745 PEZPWMO 571l @m0 f  Z [SPAP 1 iiT! s [HIGH atthéf-tiime of SP playbaickei 711 2.
.75 |PE1/EC-/INT2 ||"|LZ 'Z. |CAPFG . .. .. |lCAPFG mputtermjnalh-for..tapeﬁco e

| STV OB ESH DU SEED: TINEFE j SRR DAY drlve T H AN

r

| PRINTER-DET.

i -Prmter connection detectlon termmal

”H” when: connected P THy AT

PI7/s11

EEPROM DI

;EEPROM seri el input data.

(PI6/SOT

"OSDDATA. v | <

. | 0sD serial aa{gaa{,aa{" SN

EO SRR

PIS/SCK1-

BRI LA AP TEA Tt Ve RIS o))

0OsSD CLOCK r

OSD serial clock output

PI4/INT1/NM1

BATT OFF ;

NEC R
3

Power fa:lure[ |s detected when set t01

'”LOW S BRI |

R i i e

-Pl3/TO/DDO_ o

|crockouT

| 16.384- kHz pulse output when power IS
’ ON & :

3 |4|

i

‘ 'PIZ/PWM- -

foyeyoopes ] v g
ISR 1 P

TUPCON. .}

[ Tuner power sou rce on/off contral.

"H” when polver | ls ON. e

83

PIURMC - HEE T

REMOCON IN

Optucal remote co’ntrof sugnal mput

84

TEX

Crystal connectlon,termmal for 32—kHz

; " tlmerdockosmllat:on ’ s “,..,,]r
. DR REIER JisAsivpadtl by
H 1 ] .
85 X ! [ Lo |

86\

GND 71.1 7 v

Groundf'eéhﬁi:nai. '

3
R : ]
i
i

i

187

|syssv-.. - ,

P05|t| ve power source su pplyterminal. -~
SIS TR T

r;llt---

SYS5V |

A R

(Con nected to Vdd)

89

ot CAPmotorON/OFFcontro! S|gnal,

"H” Rotatlon ON.
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VL-E30 Series
VL-E40 Series

* Status of port when microprocessor is set (Z.....high impedance)

No. Pin name 10 Form ¥ | Pinfunction name Function
90 | PAG/PPO6/A14 O |cmos Z |CAPFWD Capstan rotational direction control
signal, “H": Normal rotation.
91 | PAS/PPOS/A13 O |cmos Z |DRUM ON Drum motor ON/OFF control signal,
“H”: Drum rotated.
92 | PA4/PPO4/A12 O j{cmos Z | AVREC-H When image and sound are recorded.
Recording when set to “H".
93 [ PA3/PPO3/A11 O |cmos Z | ROT ERASE Rotary erase oscillation on/off signal.
Oscillating when set to “H".
94 | PA2/PP02/A10 O [cmos Z | PREC-H ATF-IC pilot REC/PB switching signal.
Recording when setto “H".
95 | PA1/PPO1/A9 O |cmos Z |SCLOCK Serial clock to
peripheral IC. Data to EEPROM,
96 |PAO/PPOO/AS | O |cmos z |spaTa Serial data to D/A, ATFY/C.
peripheral IC.
locti .
97 | PB7/PPO15/A7 | O |cmos Z |SEL2 ;Zﬁ;ff"" of frequency for ATF REF pilot
i , 3 s
SEL 1/ H L H L
98 | PB6/PP014/A6 O [cmos Z {SEL1 SEL 2/ H H L L
99 | PB5/PP0O13/A5 O tcmos Z | H-AMP-SW H-SW 15-Hz signal (for servo test).
100 | PB4/PP012/A4 O |cmos Z |LCDRVS Switching of LCD for face-to-face
shooting mode.
"H": Normal operation.
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statasofeach port at’power sourcesoffoim orhy Son to 2uisid ¢

No: |-

VIDEQCS). 7 | =

79|

e

©@|olaud g

DRUMFWD 2]

MP

71

|(MON)

RESET 15

725

} DRUM\D/A: 577

GND

73

{CAP PWM

XTAL 777007 |

[

~ 174

'SPRAR 23077047

EXTAL

75

CAPFG

SYS 5\

ED

(SYSBVEoaen: as|

Wi vwjoa|uvi| W[N] —

SLV DATA

77

' EEPROM Di

A

N

|OSDDATA; 7, 23,

SLV CLK

79

'OSD CLOCK

TAPE START>

}:80- f

\BATT.OFF 1y0.];

CAMERA SW

TAPE END

NI'N|N

81

CLOCKOUT

bl FEIEERSWE 15052

TUPREEL

82

TUPCON ...

VCRSW

SUPREEL

REMIOCON N~ |

CASCONSW |

184

SYS5V

Q| —[ =0 O|=|0|e|—|=|—|C|O|©]|0

TR FE I T FaasTew)
Tx./:"z“.v,--:vm, :

VCRAD)
CAMAD) . ]

A=

SYSSVE

i

GND

TUN-IN-DET - -

BATTDET . |

87 |

SYS5V

- .A_,M,UTE;H.H e :‘ N

TEST1 7

syssv-

/M FOR:»i5 v il

LCD LIGHT

i
1

89

(CAPON ;

i
\

TMRE —

TREVT —

Teaprwo -~ |

(

CAM CTL

KEY 5

91

DRUM ON

CAM READY

KEY 4

92

AV REC-H

LIM CONT

DEW

93

ROT ERASE

VvV CTL-H

ATF ERROR

94

PREC-H

CAM REC-H

L/M ALARM

95

SCLOCK

ol il el e Kl el K B
0
©

EE-L

CLOG

96

SDATA

LINE IN/OT *H

SP/LP DET.

97

SEL2

PB-L *H

C-SYNCIN

98

SEL 1

EEPROM CS *H

TESTIN

99

H-AMP-SW

CASSET LED *H

DRUM PG IN

100

olo|lojolo|ololo|lo|o|d|o

LCDRVS

'l Bl el Bl Rl Nl ol Bl Bl Nt s B

D/ACS *H

DRUMFGIN

N
~J
O|0|0|0]0O|0O|0|0;j0|0|0|0|Q|0I0O}—|—=]|—|—

ATFCS *H

I
I
i
=
|
I
|
I
|
I
i
I
|
I
|
I

CAPFGIN

NIN[NINININININN] NN NN

@ The input port should be fixed to LOW by using an external circuit.

% Floating port may cause lithium backup electric currentto increase.

® *H indicates that N-ch is open.
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VL-E30 Series

VL-E40 Series
14-2. Pin input/output
14-2-1. A/D converter
The A/D converter built in the microprocessor is used to read the following signals.
No. Port Port name Function
46 AN11 TAPE START Tape start sensor
47 AN10 TAPE END Tape end sensor
48 AN9 TUP REEL Take-up reel pulse input
49 ANS SUP REEL Supply reel pulse input
53 AN7 BATT DET Battery voltage detection
54 ANG6 TEST1 Test mode setting
55 ANS5 LCD LIGHT LCD back light service life detection
56 AN4 KEY 7 Control key input (7)
LCD display’s W function keys
STOP, REW, PB, FF, STILL/DIS, SCENE ADJ, etc.
57 AN3 KEY 5 Control key input (5)
MENU ON/OFF, SELECT, SET, AV-SELECT, UP, DOWN
58 AN2 KEY 4 REC S/S (rubber switch compatible)
59 AN1 DEW Dew sensor input
60 ANO ATF ERROR ATF error (ATF lock error) input
Detection 00H~ 10H~ 30H~ 50H~ 70H~ 90H~ BOH~ DOH~ FOH~
voltage OFH 2FH 4FH 6FH 8FH AFH CFH EFH FFH
NO @ ® ® @ @ @ ® ®
56 TEST1 TESTS TEST? TEST6 TESTS TESTA TEST3 TEST2 TEST1 off

Microprocessor

107




ML=E30"Seéries
VE:E40 Serieés

JRHU DA G s

DOH~

‘Detection O0H~

voltage 17H | EFH ‘
et gl Jﬁ‘]] ud
NO ®
VDU IO RSN  { of -
o] INDEX: - |-
SEARCH
CAM
R R (-(Atdnsplayoff)mw-'*--~ .
57 | KEY5S —Menu— . . e N |

SET ;.| SELECT:|:ON/OFF
- | Counter-|-Counter
reset | memo

P I S R SO R

— 5 off

STy (1A i T e

5V

AT T A \
347K ‘578K 11.56K 34.68K "

KEY5,KEYZ - .| Mieropracessor
2 b 56 0157

1om
I)

(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 using.the SELECT and SET keys.,: - 1 , ! ' 4
For menu confrol, take'the followmg steps. /. = Lo
1) Press the MENU key to turn on the menu drsplay ‘
2). Select an ltem to be med:ﬂed wnth the SELECT key (Move the cursor to the item. )
3) Press the SET key to change entnes ' :
- 4)Using the: SET key, modlfy the entry to a deswed val ue.
5) To set thé clock:
® Numbers go up with the SELECT key. Enter the data With the SET key.
® When the last item has been set;
JAPAN: The cursor moves to the date display.
OTHERS: The move stays in the same position.
6) For other items to be modified, take the steps from 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.)



VL-E30 Series

VL-E40 Series
The items listed below can be set on the menu.
Item Contents Item Contents
Camera (Date/Time display | Off/Auto/On VCR AV infout Output/Input @@
Date/Time select Date + Time/Date Edit On/Off
Date/Time Year/Month/Day/ Remote control on/Off @
Setting Hour/Minute
Self record Auto/Off @ This item is available commonly in cam-
Screen Normal/Wide era/NCR mode.
Remote control On/off @ @ 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 as well as during recording. The dis-
play is automatically cleared if the prohibition condition is brought about.

® When turned on, the menu starts from the one in the same mode. The camera-mode menu, however, starts
with the Date/Time setting item if the Date/Time has not been set yet.
Every time the MENU SELECT key is pressed with the menu off, the counter display changes as follows.

L—> Nodisplay —> [0:1234] ——> [MO:12.34] —> Remainingtapedisplay ——>—
Note: Zeromemory  (for OEM models)
Data heid even at power failure Initial state: No display

When the counter display is on with the menu off, pressing the MENU SET key sets the counter to “0:00:00".

(2) AV SELECT key
This key is used to select LCD picture, sound and other adjustment items.

Camera mode/VCR mode
The adjustment items change as follows.

Display off —-LV “BACKLIGHT"” —3 “BRIGHT” —» “COLOR" —» “TINT" —>» “VOLUME" ——)'

—> Notint adjustmentin PAL models

Once the AV SELECT key has been pressed, the adjustment items and their contents aredisplayed: -
e The display will disappear if any key is not pressed within 4 seconds.
® The selected adjustment item is held for 10 seconds after the display has appeared.
When the AV SELECT key is pressed again within 10 seconds after the display’s disappearance, the item just
before is displayed.
If the data has been already modified, the new data is written in the EEPROM.
The modified contents of the adjustment item are also written in the EEPROM.
(If the power is turned off within 10 seconds or the picture adjustment is called, the data is written in the EE-
~ PROM at the moment.)
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(55 CAMADIJ: :
» @ This termmal is-used to-detect that the camera; |,,' y fnRe -
® The termmal should be triggered even if the mlcroprocessor is reset wuth th|s~termjnal‘at'low:leveh‘
The automatlccamera adjustment_ mode is: called Up when thls termmal gets,low 210 mo192-n0 91T

At thls tlme the rec pause mode is called ” s
ol O oncq turned on,/;thgelpower-ls kept oneven, yvhen,tbxg@ermmabget& blgh 3 Th,emqwer should be turned

ek S

(6)

¢ The t'ermmai should be tnggered even ifthe mrcroprocessor is reset with thls termmai at low level.
& The system conticller power ahd the cafmera power are turned on wheh:this tefminal gets 16w Now J

.} LYiRé adjustméntmodelis pickedap according to theedmitiand 1010091 nary obam 2 prifeorlgsnz

i

-3 @ 0rce furiéd.on; the power:iskepton evenwher thistermifal: get51H|gh »Tﬁe"lpoWér shouid l:ié ‘tlirned
91 . 3i0ff however,whep thé CAMERAIOFFA/CR switch i§ 6ff 11510097 2115 His2 29im009 : '

e This function isnot effective at power failure. i .o2uws Duos01 2700, HCTSRA N
14-2-3. Other key input sections = Stoaliiag ht
(1) PROTECT switch {
Thisswitchis used:not to, wrongly erase. the ‘tdpe.The unit.is.not readyto ‘make recording.
)1 MEINP - o nns oo 2o 5esnins orl 3l oms So o ey ann gt DDV ol s o pir
This terminal is used to ldentlfy ME and MP tapes. ME tapes are ldentlfled when thejtermmai gets hlgh.
The internal flag is established to swrcch on and off the ATF gam (servo) i '
(3) Mechanism-switchesA; B anduC™ 173 i« omying o iviyz o0 D poida Boat 0 i s
i 'The méchanism:position is.défected according to the sW|tch pos:tloned as l:sted below Readmg is made
after2~t:mematchmgat2 7mseccycle S el e et e o
Mechamsm Contents
mode A B c
oTBLANK” | H | .H | W |Positionnotfixed. .
[END H | H | L |Thargdbrakecleared; -
EJECT H L L' '} Cassette control up. - {2
satbuse: b oo | op el

(Unsffév&’édlend) cassette”J ontrol dow

N A PR R ]
ornt

P LoAD)r.. i u;H. E Drum from reverse ] I. :
. [ ] . M Lo, TR H B :);: J"V,‘! fl“)
L g RSN R : ‘
READY L *wt : 'an glﬂ«uoff? f_x : w2 2inld aadw
TURN L H Pmch rolleroff ‘tensioh’ regulat ¥ Oh. .(-; o 9580 (i)
Lis|ivHe s | ik b Pinchirollen énptension eegulatorionnoius o Diuork 93192250 ""-i“fT
b i Pmch rolidron, ténsion regulat or'semi-on. 2Ty 20 »
SR N T D O T03 0 J,J,J'r' 2l USS

: g3 al® 5 591 Gl ni ey apiit B35 0{*': EMEY
" This terminal is used to detect the prmter connectlon v » O mioh
The connection is identified when the terminal gets high. ’ ' . :
The image from the printer, when connected, is projected on the LCD even when the umt isinthe play or
special play mode. To cope with noises caused in the special play mode, however, the control pulse is v
outputted from the WH terminal. This pulse-in turn causes disturbance to the imaée. ‘To avoid this, the
WHterminal is forced to be at "H” level (at power on).
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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)

aw — LU vy furuyre
— J E—

cs
11 0 A6 AS Al AD
N } Operation ' address  (7bit) i T
code D7 D6 D1 DO |
ouT 0
High-Z 1 [T 1 |
Dummy bit ! Data (8 bit) i High-z
1
<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. Itis therefore unnecessary to execute any ERASE instruction.
(Timing chart)

ax —J LTI Ly g
] L L

cs
1 0 1 AB A5 Al A0 D7 D6 D1 DO
y T d -+t tr 1t {1 { 1T [ T I
' | Operation ! address (7 bit) : Data (8 bit) b i
code ' 1 Busy Read |
our , |__|——"—
High-Z ! High-z
<EWEN/EWDS >

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

(Timing chart)

w — eyt e
s — [

1 0 0 A6 A5 X X X X
iy L1 T T T T T 1 T1T°77T
' | Operation ! Address {7 bit) H
code ' .
out High-Z
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14-3-2. EEPROM data setting

oniod MOAR

—-|1-|~.

1L.E-R

5
)|

W LD VIR T

IR

TR |

Destination code

TTEApD & OO0 SO B 1150 1T Ia T 0 B I IO 3] 05 7137 2 GITRITLG
Addr DATA Contents Type o+
00__|Versionnumber __|(Main) ROMversion oo
[ 01 (Sub)
02 (Main) By destinations *A "00": Original:

"(S kH b)"'"'““"‘ T

dedgbheosedlio sabhasmpomars ndisagn g by

Tho v (SUb) ki ‘\“"|‘Fv1\\ =1y . D1 B )

fication code | (Main) Mainly for OF 5B “00": Original | - o
L§E€C_'_'___‘_--_E'-_f_--‘_)-_-.”J_y_-__o__"i'-_-__-____-P_____”_EL'D _____ System codes

(Sub) sy nniemil)
Menu select code .[(Main) Mainlyfor OEM_., . *C.100%: Original., |.. .| .
FTTTTTT T T T '(fsf,:.,'bj;'._:f o T 'f."h,:i",'.__.;"'l:f":_-i"f_:'!'_: hod hed e
Softselect code__7[{(Main) Debug/Service~~_*D"00"; Original [~~~
7 7 | (Sub)

mekaswp __________|(Main) H-SW ot

‘7'”""'

e VCRaqumatlc“‘

adjustment

(Initial data: Voltage)

Voltage

) -

117 | DEVAADI. 1 - Pl BeViation adjustrent - OUtpuLto D/AT S ADT 18O |71+ 1-wit 17
#1272 FIET-AD] 7 7 [Filtdr fo'adjstment ™™~ Output to DAL’ A2 80K = [ s 120 20 iy
13 |voLcTL | Sound volume Output to DA 'S A03 FFR 1]+ 17 1wm= or e "

g PEEADFY 7 <PUEE evel adjustment Y Ottput'to D/AMT s A04 f‘60h' Ve
15 | PHASE ADJ Comb filter (Phase} ad. OUtput to DIACTS A0S L BOR. ~ | e
16 [cOMB ADJ Comb filter (Gain) adj. Output to D/A-1'sA06 180h. | i
17 | EMPHADJ Preemphatisinput | OltputitoD/A-T'sA07 180h.] | ' ) N
o Trlevel ad). R D/A T outputdata i
18 | CARRADIJ [ Y EM carrier adj. Output to D/A-1's A0S ! 80h. 1
19 | DEV ADI Y FM, cleviation adj ... Outputto D/A-1's A09 (60h.
1A RECYABJ - REC¥-level- e —0utput tojBfA‘1 sA10 '8qh
s adjustment ---------- e
18 |REC CADJ uf REC Clevel” Output to D/A‘1 sAT 1 7oh
T adjustment. —- -- - + - S
1C P.B;A-DJ ot ideo PB level Output to D/A-1's A12 :80h.
adjustment I
1D |DC1/2 Dark clip level modification - ~
21E13§ EBELH201 271y no pChromaiféedbatkeomblbop'gainmodification 3% bry/cserabdatachange’ |
ATENENCEIT2 270V o N NE chiaracteristiemodificationi tio2 20y 20000 nnifyunipni WA
20 (Spare) Josubdring of noinuge
21 |TINTCTL LCD Tint Control Output to D/A-2's AO1 :soh
Voltage . o~ ek - | S
22 |[COLORCTL LCD Color Control ] Output to. D/A-2 s A02 uSOh ? .
Voltage e e ._. .
23 | R-WBADIJ White balance (red) Output to D/A-2 s AO3 i 80h
adj. 3 1. ~ D/A-2 output data
24| CONTRASTAD] | | Contrastadj.. . Output to D/A-2's A0 -“Es‘ohl-iw e
25 |Back LightC€TL "~ |~|LCD Back Lrght“--;---- “Output to D/A2"s A0S 'th o et
"' I'[Control Voltage 2Ipoh R '
26 | BRIGHTCTL i TLCD Bright-Control" * * Output to D/KQ‘"SAOG“{ 80K~ T
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Addr DATA Contents Type
27 |[VCOADI VCO adj. Output to D/A-2's A07 180h
28 |B-WBAD) White balance (blue) Outputto D/A-2's A8 | 80h
adj. i
29 |SP CONT-H Speaker Control Output to D/A-2's A09 | 00h
Voltage i
- ; D/A-2 output data
2A | EDIT-H Output to D/A-2's A10 1 00h
2B | COM-BIAS AD)J Common bias adj. Output to D/A-2's At1 180h
2C | H-POS!ADIJ Horizontal position Output to D/A-2's A12 iaoh
adj. g
2D (Spare)
2E |BLCTL-L Back light brightness control voltage. E
Normal-mode voltage. 18Ah 2.7V Brightness voltage
2F |BLCTL-H Back light brightness control voltage. r modification
Bright-mode voltage. 1CCh 4.0V
30 (Spare)
31 |BLDET-L Back light service life detection voltage. 1
Minimum voltage. J' 50h 1.5V Detection voltage
32 |BLDET-H Back light service life detection voltage. : modification
Maximum voltage. 1FAh 4.7V
33 (Spare)
34
35
36
37
38 JOPETIME(1)L : g
“““““““““““““““ Drum motor operating time tota Unit: seconds
T -
r—-39-~ -Q-PE—-“\-AE—(QM——— (O-FFFFFF: Max. 16.77 million sec. = 4660 hours)
3A JOPETIME(1)H
3B [OPETIME(2)L |
"""""""""""""" Capstan motor operating time total Unit: seconds
3C | OPETIME (2) M i
--------------- (— 2———-- {O-FFFFFF: Max. 16.77 million sec. = 4660 hours)
3D [OPETIME(2)H
| _3E |EJECTCNTL Cassette ejection frequency Unit: times
3F | EJECTCNTH {Max. 65535 ejections)
40
| [Notdetermined
7F
Notes:

® Addr 00-OF data is inputted and judged only at resetting.

® Addr 10-2F datais judged as "not adjustéd" atFF.
The preset initial value is adopted instead.

® The “Sub” data is made 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
such a 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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1 4-4. DIA converter contrqf

{

l D/A converter output table (1 ;- DIAcenvertero output ,able @ !
' E i IC5401 (Y/C) . |C807 (LCD)
ADR Functlon_ fi ’_]nltial'value g

~ TA0™t"[DEv-Abs |~ [8or O |TINTETL

2 [FILT-AD) | | €oLoreTL

3 [voLcrL i R-WB ADJ

"4 |EEADI ] CONTRASTADJ

5 |'BackLight CTL
|BRIGHT €TL >
~7 ":/COADJ o

10,5 PHASE AD)
06| COMB ADlj .
i R EMPHADJ

.00,
=)
“::-i

- CARR AD) soh_ﬁ{ v 28 - B-we:AD} 7+ | 80h |

10 |RECY ADJ v UotolEDI-H. . fooh
11" | RECCADJ' 70 - V[ 11 | COM:-BIASAD] | 80h
12WPBADJ ¢ |8oh v " l8oh

117'7 H POSIADJ 1 80h

[Timing chartj_ - o
Data:  8bits(D0-D7)
Address: 4lzg>its(A02.A RENSITSIE

CLK

DATA

DAST -
*1--- Back light control (brlghtnesscontroi)v‘ R T
The back light brlghtness is controlled with the voltage commg from the DIA converter :‘ o
1. To improve the Ilght-up performance 5V (data FF) is forced to go out for 60 seconds af'ter the power 15
turned on. T N
2. Then the voltage is reduced in about 30 seconds until the normal (2. 7V) or bright (4.0V) setting is made.ac- .:
cording to the AV selection. 1y s e TR PRI
3. While the 5V forced output is made (in Step 1 above) the normal (2 7V) settlng is lmmedlately mtroduced
in the following cases. T g : yi
® When an automatic adjustment command isrecgived: .- .. . jiyiiyniesio
® When the battery shut—down mspec’uon made.is called up: by the, remote controller*
Pcon-H l . . -
AT | AR A T
BackLight CTL Bright
Normai
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14-5. Data transfer with dedicated tuner

The bus line two-way data transfer system is intended to operate the LCD Movie with peripheral equipment in
abroader way. A single signal line is used for data communication with optional equipment.

The MS Movie Bus Line (called MS-BUS) will be further developed as a compact external bus. With the Movie
as the master communication unit, the following conditions are considered.

14-5-1. MIS bus line standardization factors

The Movie's system control program is not be modified.

No dedicated hardware is added for the MS-BUS (an interface only added).

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 is added.)

The MS-BUS consists of a single signal line.

No costincrease is expected for the Movie as well as its peripheral equipment.

(1
(2)
3)

(4)
(5)

[Transfer points]

The VCR system controller, used as the transfer master, determines the transfer start timing.

Hand-shake type two-way transfer is adopted with one unit of 44 msec (32-cycle process on the system
controller).

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]

Transfer speed is as low as about 360 bps.

(Comparative reference: LANC = 9600 bps, remote control transmitter = 117 bps)

For this reason, some limitations are expected when a task requires higher processing speed or process-
ing accuracy (editing, for example).

The entire system shall be formed with Sharp-made or compatible peripherals, which is related to the
LCD Movie.

(1
()
3)

4

(5

14-5-2. Transfer format between system control 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

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.

117



VL-E30 Series
VL-E40 Series

S b soibak firhy el A= Ry

{2) lnterface tlmmg
e} [Ti&@i‘c‘*}‘ii"c’iéﬁ’éﬁﬂ > TRl BIRR v
T avelat the tima 15" ’SI incethe Ieadmg edg‘
I-U\1ms| M Rz < 0 GSFﬁS B

ll1 "

(a) Logic
g 2.72ms = e < 5.4ms

Logic “0”

N .‘:",-‘"_ o %’\.J .JA:J‘“ -~

(b) Frame composition I S T S 8 '11 1 l1ebitsintotal
.?’Jj”.. uJ AT E ’“{Comma' | 27 L TR
Sredorig E0ATY 0 DWW Rl et
' Sum check bit

:;'l evelperlod ’ 0—7
3hlts

1 ki iy D 50 Do E
The start bitis for frame synchromzatlon and the “L" Ievef qerrod lasts fog3b|ts T T
The end bit is for triggering the frame synchronization and the logic " 17 is fed out. SO

(¢) Transfer sequence

(Data) e

(Type) Start Command  Start Command Start Command Start Command
+data ) +data +data +data

(Direction) From system Fromsystem Fromsystem Tosystem:: Fromisystenm:.. Fromsystem.,From:sysfem,  Tasystem,: =

controller  controller  controller controller  controller controller controller
247

éontroller .

;
; . Gty e o
11 1. ! 1 'R ? N L RS
s isnun i o
Ry
he o )
1 EA P (BNt ] g 7 (Y

e



(3) Typical protocol

V1L-E30 Series
VL-E40 Series

The Movie checks a unit being connected. The communication protoco! for data transfer is as follows.

“000” +FFh

1. [Connection confirmed)

“000" +COh

2. [Model confirmed]

3. [Command transfer]

14-6. Error messages

Movie Peripherals

Status requested
{(ALL)

/

“000” +00h
Status
returned

|

Individual status
requested

!

“000" + 00h (except for search)
Individual code “000” + 40h (during search)

returned

\

P D A WU M R G M R e N e B M e BN i RS SN G S e EOY e BN e

[Command reception]

Individual status

Command requested

/

Status

returned Command

iy

Individual status
returned

A
/

Status
returned

Status
returned

\
|

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 Troubie
EQ07 No input is given from the capstan frequency generator for 1 second.
’-E01 1 The loading motor runs in normal direction for longer than 5 (or 10) seconds, but
L the next mode is not brought about.
EO12 hrhe loading motor runs in reverse direction for ionger than 5 (or 10) seconds, but
the next mode is not brought about.
=or EJECT In any of the E020, E025 and E026 errors below, it is displayed with the STOP key
held down for 3 seconds.
The error is cleared when ejection is complete.
E020 The speed is not locked for 6 seconds.
LTO be cleared when the speed is locked.
|_E025 The take-up reel sensor is activated. ]
E026 The supply reel sensor is activated. ]

1"
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15. Y/C SIGNAL PROCESSING CIRCUIT (PAL) iooorong ledisyT  {E)
* Refer:to:theVL:MX series mantabiordetails ofithe:8mmrvideo standard.> prizd rim 5 2o

o aivodd AT

-on i

23125001150
<Video Circuit (PAL) of Models VL-E30S/H/X, E7E/D, é4d§/H/x ESE/D>

A single-chip Y/C circuit CXA1700R is employed for the E30/E40Jsenes models 1t8major functions and the
signal flows in the video system are discussed below. \l JJ Ve "
| A2 von |- Tnerminey eloenned]
15-1. Functions of the main signal processing IC (1C401: ,O(‘AWQOR) |
(1) Input/output functions  Switching ofmputs:gnal for two lines ™ —

Video AGC | s dsusivibnl r\ ¥

Sync separation ' - 1'

-¥/C mixing,75;0hm, )(;deo outputdrlver " e

YIGseparatnon)combrﬁltec _
Y signal H correlation detectlon
(2) Y line functions Y preemphasw/deemphasns
White/dark clip, .
. Clip compensatlon
- HHSTHNS Cancariation | i
YFM modulation/demadulation
Y dropout compensati ofn>J R
- Y/C crosstalk removal
(3 C Ilne functions " ACC . :
R I « emphasis/deemphasig R
! Burst emphasis/deemphasis
XO/VXO :
APC/AFC o ;
APC ID/AFC ID/Burst ID | o
. ACK E ’
=} APC correction
HHK
Pyps.
. Freé;uency conversion system .
PBCBPF/RECCLBF . . U
PBC LPF/Camer BPF

3w b Zwa nawa oW TR G ena I e

S N ‘--] Y I VU T '.'-:f Ty : i
: * Swnchmg and characterlsttcs change m the lC are controlied by senaf data (32 blts)
15-2./Signial Procedsing Pathi | 777101 i i PR S

&) Flow of camera EE sngnal

'On the other hand, the C (CAM C) signal’ gomQJ f_ mera WB is supp _ed_to pin (13).of Connectot_J
$C702 (VCR PWB)and fed to pin (16) of 1C1402:: Here the chroma sngnal 18! muted on!y in the range |
containing characters so that no ¢6lor comj pon St
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The CAM C outputted from pin (3) of 1C1402, passing through Q433, is fed to pin (64) of 1C401 and then
to the Y/C mixing amplifier's 75-chm driver line.
The resulting signal is fed out of pin (36) of 1C401 and supplied to the AV box via pin (4) of SC601.

(2) Flow of camerarecord Y signal
The camera record Y signal is carried to pin (30) of IC401 along the same path as the camera EE (Y) signal
and branched into the EE path and the record path inthe IC.
The signal, passing through the video AGC in the off mode, is fed to the equalizer block (fs¢ trap and Y
low-pass filter) and out of pin (14) of 1C401.
The output signal from pin (14) of 1C401 is further fed to the equalizer Q409 of the external circuit, and is
corrected in phase generated in the IC. It passes through Q412 and enters pin (5) of IC401 with the level
of emphasis input which has been adjusted at pins (5), (6) and (7) of IC403 (BA7655AF).
The input signal from pin (5) of 1C401, passing through the preemphasis circuit composed of the main
emphasis and subemphasis, is white/dark-clipped (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 is carrier-shifted by 1/2H in order to reduce the crosstalk of adjacent tracks.
Thus the 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 kHz/1.5 MHz removed
by the low-frequency chroma trap and AFM trap, and is fed through the equalizer (Q3405) to correct the
FM waveform distortion and sent out to the head amplifier with the recording current optimized at pins
(5), (6) and (7) of 1IC3401 (BA7655AF).

(3) Flow of camera record Csignal
The camera record C signal, proceeding along the same path as the camera EE (C) signal until it goes out
of pin (3) of 1€1402, is fed to pin (53) of 1C401.
In camera recording, the interior of the IC is in the S-REC mode (serial data 31 bits: H) and C-SEL normal
mode (serial data 8 bits: 1); therefore the C signal, 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 emphasis does.
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
phase should be opposite to each other in neighboring tracks.
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soritreplayback, the;phase is returned tarthe-original.and;combined;with the playback signal1 b hind-As a
result, necessary signal is enlarged through synthesization-with;the,n mse-to—sngnal ratioimproved,;and
unnecessary ‘crosstalk Js;canceled.The chroma; signalsconverted to-the:low:frequency ,.9 and:.enters the

block of record C low-pass filter, where the sum components in balanced.modulationiand.noise:)
|5:vsomponents;in:the:audio band-are-removed.(When,asignal, without: burstls mputted it is.muted. by the

following ACK switch.) ol s ana ol b

wThe Iow—frequency band-conversion chroma signal, pegﬂ ing-the low~pass fllter is; outputted frorr} pin. (8) of

C401 and sent out to the head amphfler wuth the recording cyrrent. ogtlmlzed atpms-(1 )i {(Z)Jqui,LS) of

Pk iC3401 21y lammns P ZORL wlisun ol o) bol et 2 1 7

(4) Flow of composrze record 5|gnal (external mput) (VL-E30X,- E40X I§7E/D E8E/D)

T R
20 DI

onidd s

,TJhe ,srgnal m e,.IH/ZH deiay Irneé is

+42), of 1€402. (1 HY/2H CCD)

WD

_-|c401 asa lgna' for,

-noise redyced is matched.in phase with the signal, 2H; behind in-Q404, and -amplified;in: Q405 by Wthh
the mpqt level at pin (21) ofi1C401.js;brought up: to the spemfred value Anside the. IC sit s, subjected to
. gaim ad;ustment wnth :the, main. signal,-and 'Y/C separation:is. performed The. Y 5|gnal which is.-Y/C-
separated passes; through.the equalizer.and. adds, the fsc trap;to;the: chroma Sempenent, separated in

order to supplement the fH/2 component of the:Y SLg;hal removed byjthe comb fi cher Mtis-mixed with the
.+ Y;signal-The-Y. signal: proceeds. along, the.same path as the camera record (Y)-signal, and-is-fed.tg the
equallzer block (fsc.trap.: and - Iow -pass ﬂlter) -The C signal. |&competed when -the. gam ad;ustment of
L YIC separatlon is. fmlshed,,and proceeds to: the chromauband pass\fllter by the same: peth -as,.the. camera

=

0

" record (C) signal.

(5) Flow of playback Csignal o) D .

BTSN LA 0 1A

- The. mlxed FM wave (PB-Y. RF),.passing the. RE.AGC, block from the, .head ampllﬁer,/ls provrded wrth the

+,0f, components -other than.the Y, compoqent ‘Further. the PB Y FM sngnal is: mputted to the soft Ilmlter
. gireuit, Q3402_ and. corrected -in harmonic characterlstlcs Thls clrcujltiserves to; correct the. balance of the

A(alqg ment:tape pleyback) ThIS ls because the vrdeo output levely ,o,f the

playback Y slgnal is determ;r{ed th the input level at pin (10) of 1C401. s v s Y

The‘srgn)el thus coming.into pin (10). of 1C401 is subjected to deemphasus (h|gh-frequency attenuatron
' ‘ it " hrft Cancel), and flows to the crosstalk removing; circuit and the
dropout correctlon crrcuut The deemphasrs circuit: feeds,wback the.signal; emphasizedin-the -high-
frequency band in the emphams circuit in,recording to:its orrgmaL gondition; and, the] HHS: cancellation
circuit returns the DC level difference in every field due to the carrier shifting recordmg to its original

condition.
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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 1C401. (The chroma signal also enters
the delay line for removal of crosstalk of adjacent tracks.)
The correction signal, flowing along the same path as that of Y/C separation, is fed out of pin (5) of 1C402
(1H 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 IC. 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 crosstaik 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 1C401. 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 1C403, enters pin (5) of 1C401. Also the
signal out of pins (5), (6) and (7) of 1C403, passing through Q415, enters pin (6) of IC401. The input at pin
(6) of 1C401, 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 has the 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 signa! through pins (32), (33) and (34) of 1C401 is fed out of pin
(36) of 1C401. (The same path as the camera EE Y signal).
(6) Flow of playback Csignal }
The mixed FM wave (PB-C RF) out of the head amplifier is provided with the ATF trap (150 kHz) and AFM
trap (1.5 MHz) before Q3403, and is fed to pin (45) of IC401.
The input signal, passing through the PB C low-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 sig'nal 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 — 4.433619 MHz). 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 1o 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 same as that 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 deemphasis circuits 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 ACK operates and pin (63) of IC401 becomes low in level.
The color signal out of pin (63) of IC401 is fed to pin (2) of 1C2401 for compensation of decolorization in
special playback. In this IC, decolorization in the search mode or the siill mode is turned into pseudo
burst for correction. The normal playback signal is outputted by “through”. The signal coming out of pin
(15) of 1€2401, 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
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(73‘*‘“
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The camera and playback sugnals are taken outinthe halfway along theJY/C mlxmgampllﬁer’ﬁs-ohm

URD driver lme of 1401 35 a*Yl(.‘-separa’cedl sighal “and therasulting signal Y/C-mixed in IC1401:(NJM2509V)
FAi '(where 6-dB amphﬁcatlon is: performed to providetVp-p): The sigial is supplied torthe LCD:cireuit.)

'3"'3’“-:‘"'”The caméralplayback Y sighial fed to pin (320 1€401 aRd the tameéra/playback Cisignal fed to p|n1(64)

- of IC401 are branched off and go to pms (1) (Y input) and (3) (Cinput) of IC140T’respect|vely ¥

HT L3 'Here fhe SIQnal is” Y/C-mixed 'and fed out'of pm -(8)°6FICT401: The sigrialsis further: fed: o pmx(8) of

v f 6)‘,"'an Supplied to the’leD -e!i'rc'aita:‘o.a“é*r‘ati'ciﬁ?
SR E TN R I SRTLISINE BTy T )

i 3y sl

¥

T ) Flow of exterrial input(V it siviriv ; o7
The extei"ﬁzil'ry“iﬁ'i')iiﬁewsn i \-éhs a Y/C—mlxed sngnal “The: srgnal fédto pin (32) OF1C401.is! branched and
i "'“fed’ to’ pln (1) oF IC14071. Avthis timé; Q433 stays oﬁ” §6'that'no noise is mixed:at piny(3)of 1C14017 The
' ‘paththereafteris the same asin the above: step Piruo wiil DM
3Y Monitor input (vided printersignal input): | i . : )
The monitor mput terminal of the AV box i is & an lnput termlnaf for momtormg the plcture when the
vrdeoprmterrsmuséJ DLEBRIL R N ey : : ‘
= The srgnal outputted from’the! AV box is fedt6 the video printer and the srgnal"outputted from the
deo prmter‘ is retiirned to th FAV box - momtormg input terminal,“which ‘ehables ‘monitoring of
c prmted pnctures’ By msertmg 4 pin jack into the' AV box~momtor|nput terfminal, a switching signal for
" the'LC dlsplay sugnal’:s prod liced, and)the vrdeo prmter sngnal is fed to prn (6) of SC601f whlle and the
SWItchmg slgnal to'pin (5): At this time, th&video printer sigh
AV box and provided with 1 Vp-p. ek ST e e e 3,.; PUATY Ty
The pnnter s:gnal ls fed to pln (9) of IC1402 and the swm:hmg s:gnal Hi to prn (7) of IC1402 The

,,,,,

*.j JIA, n?

Jan Thar 2h

:)Iij

mputs:gnal and the s:gnal s supphed to the LCD circuit. s s e
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15. Y/C SIGNAL PROCESSING CIRCUIT (NTSC)
* Refer to the VL-MX series manual for details of the 8mm video standard,

< Video Circuit (NTSC) of Models VL-E30U/C, E35U/E35, E40U/C>
A single-chip Y/C circuit CXA1700R is employed for the E30/E4A0 series models. its major functions and the
signal flows in the video system are discussed below.

15-1. Functions of the main signal processing IC (1C401: CXA1700R)
(1) Input/output functions Switching of inputsignal for twolines
Video AGC
Sync separation
Y/C mixing, 75-ohm video output driver
Y/C separation comb filter
Y signal H correlation detection
(2) Y linefunctions Y preemphasis/deemphasis
White/dark clip
Clip compensation
HHS/HHS cancellation
Y FM modulation/demodulation
Y dropout compensation
Y/C crosstalk removal
(3) Cline functions ACC
C emphasis/deemphasis
Burst emphasis/deemphasis
XONXO
APC/AFC
APCID/AFC ID/Burst ID
ACK
APC correction
HHK
PI/PS
Frequency conversion system
PB CBPF/RECC LPF
PB C LPF/Carrier BPF

* Switching and characteristics change in the IC are controlled by serial data (32 bits).

15-2. Signal Processing Paths

(1) Flow of camera EE signal :
The Y signal output from the camera PWB (CAM Y) is supplied to pin (11) of connector SC702 of the VCR
PWB, and then to pin (11) of 1C1402 (NJM2285M). Here the recording characters, such as date and time,
are combined with the border lines of the characters and fed out of pin (5).
The CAM Y signal is inputted to pin (30) of 1C401 (CXA1700R) and fed to the 75-ohm driver line of the 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 to the input pin (32) of 1C401.
On the other hand, the C (CAM C) signal going from the camera PWB is supplied to pin (13) of connector
SC702 (VCR PWB) and fed to pin (16) of 1C1402. Here the chroma signal is muted only in the range
containing characters so that no color component is mixed with the recording characters,
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(3

7 SRerefore the signal i | attenniatéd’ By 6dB at the’ mput’ of Q1403 an

The CAM C output from pin (3) of 1C1402 is fed to pin (53) of-1ca0Y ?6?-‘&8?%3??53‘%?&?'%ﬁeh*ﬁ&*éé o the’
1H CCD line input line and goed 8t 67 pin (23) 0 184015 WHen oy the CRrdma ‘sighaf s fed t6¢402"
{CXA5502N) (1C402 used in the bias mode), the maximum mput amplrtude is Ilmlted to a half compared
to the input of Y/C mlxmg signal (1C402 used’ m’thefcfam[.‘rmode) JOEI-JY alai Jh

'3!!\ Y

signal and the delay signal at the output of Q1403.  -*/°'%¢ Hoozudzio @15 maiam wabhy ot ol
The main signal, passing through Q1403 and Q1405 is mlxed wrth a srgnal 1H behmd at Q1406 and the
dot-corrected signal is fed out of pin (2” pf"(’:) ] 06 ("dot '
luminance signal when a color signal® ‘his o vertlcal cofrelation’ iR drder'to suppress the'dot 'dlsturbance,
the signal is mixed here with a signal 1H behind to equalize the “chroma s srgnal reducing the level of the
pseudo signal appearing in the Y signal.) The dot-corrected EARIE srg‘né?, passing through Q433, is fed
to pin (64) of IC401 and enters the 75:0hm dFivér [ind SFEhe Y/C miXing: amplrﬁer

The resulting signal is fed out of pin (36) of 1C401 and- supphed totheAAV box via pin (4) of SC601.

Flow of camera record Y signal PR ft =1l

The camera record Y signal is carried to pin (30) oﬁlC401 a16

D1

mé‘\1 path as the CAFEPSEE(Y) signal’

equalizer Q409 of the external circuit, and is corrected in ph generated in the IC. It passes through
Q412 and enters pin (5) of IC401 with the level of emphasu it nput whlch has been adjusted at pins (5), (6)
and (7) of 1C403 (BA7655AF).

The input signal from pin (5) of 1C401, passing through the preemphasrs circuit composed’ 6f'the main-
emphasis and subemphasis, is whlte/dark-chpped (preset valug: whitd Cllp 220% and dark clip 100%).
The emphasis circuit refers to a circuit to emphasize "the hlgh frequency band, and the high-frequency
band is attenuated (deemphasized) in playback, thereby improving "the signal-to-naise ratio without
degrading the details information. As for clipping, the spike ge!ﬁe‘fai?éﬂ in the emphasis is cut at a
specified level (controlling an over-modulation in the FVI: icirchit) o’ suppress the inversion phenomenon
in playback. ad
The clipped signal, further passing through the smear ¢orréction ‘circuit, is subjected to carrier
adjustment (sync tip: 4.2 MHz) and deviation adjustment (between“ihe" 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 is carrier-shifted by 1/2Hin ‘orderts reduce fhe crossta!k of adjacent tracks.

Thus the FM-modulated signal is fed out of pin (39) of IC401. i
The Y-FM signal, passing through Q3404, has the side band componentvrfear 743 kHz/1.5 MHz removed
by the low-frequency chroma trap and AFM trap, and is fed through the equalrzer (Q3405) to correct the
FM waveform distortion‘and sent'olt to the héad amplifier with the: record'mg current optlmrzed at pins
(5), (6) and (7) of IC3401 (BA7655AF).

Flow of camera record C signal iyl

The camera rec0rd C signal is carried to. pin (53) of IC401 along the same path"a"sf“t |

+: 3.579545 MHz i moduiatlan and thet attenuated after demodulatlan in playback to’ rec0ver its

original condition: Chraria imphasis this: contributes to an: miprovement in srgna]-to-nOIge ratio as the
Y emphasis does. 176
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Pl (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
reversed every 1 H on 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 ACK switch.)
The low-frequency band conversion chroma signal passing the low-pass filter is outputted from pin (8) of
1C401 and sent out to the head amplifier with the recording current optimized at pins (1), (2) and (3) of
1C3401.

(4) Flow of composite record signal (external input)
The externally inputted signal is supplied from the AV box to pin (4) of SC601 on the main PWB,
terminated at a 75-ohm impedance, then fed to pin (28) of 1C401. 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 is added or subtracted inside the IC, and the Y/Csignal is separated.
The signal in the 1H delay line is fed out of pin (23) of IC401 as a delay line signal, and goes to pin (1) of
1C402 (1H CCD) via the buffer Q1403.
The 1H-delayed signal is fed out of pin (4) of 1C402 (1H 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 I1C401 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 fs¢ trap to the chroma component separated in
order to supplement the fH/2 component of the Y signal removed by the comb fiiter. 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 (C)signal.

(5) Flow of playback Csignal
The mixed FM wave (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 of the Y FM signal, 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 is outputted 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 1C403.
The signal out of pin (3) of 1C403 is fed to pin (10) of 1C401 via Q435, and is adjusted in 1C403, 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 is determined by the input level at pin (10) of IC401.
The signal thus coming into pin (10) of 1C401 is subjected to deemphasis (high-frequency attenuation
circuit) and HHS cancellation (Half H Shift Cancel), and flows to the crosstaik removing circuit and the
dropout correction circuit. The deemphasis circuit 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. 127 '
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r1oThe orréction sighalof crosstal Ridrapout; branched off the'mait signal, is' mixed with the cKroma signal

31

5 2. The' dorréctionsignal-fiows alohgthe same path asthe Y/C separati on
i Thie/correction signal has itsichrariia component removed by'the fsé trap in the IC be¢omesa'Y-signal 1H

- andifedtosthe! 1THR2MH delay line;and finally goes out’ ofpm (23) of: IC4UT (The cHro ‘lg"'al afso ‘énters

the delay line for removal of crosstalk of adjacéntitracks.) >

3 F&tUrHs 10 pif- (19) of Ic40%.

w1l delayed, and issubtracted from the'signal 1M behind: (Y sighal Brahched fromn the ‘main'signal); thereby

"1 thercrosstalk. component being:extracted. The crosstaik eomponent is attenuated and ‘ther?subtracted
i1 fromithe main:signal, by whichithe ¢ciosstalk is removed)Further the Y sigrial TH behind: returnmg from

S

the delay line substitutes the main signal in dropout, thereby compensating missing signals arehorn Y]

" “TheX. sighalwith the: crosstalk: removed; passing through theequalizer block {sharpness correction, fsc
- [“trap), is.fed; out-of pin.(14);0f 1C401: Thieroutput sighal passes through-Q409 (equalizér)>and-Q412

(peaking amplifier). The peaking amplifier raises the high- frequency band in playback to improve the
sharpness of the images. B N R T DY PO R RNEVSE FERRRISIE R

,"‘."v‘)’llie IR v

vy The: signalout-of Q412; passing thrgughipins (5); (6)-and(7):0f 1C403; €nters pin. (5) oF1C4012 Also the

H

® e el e
. The mixed FM wave:(PB-CRF).olt of the head amphfler i$ prov:ded ‘With'the ATF trap (1 50 kHz) and AFM

.. sighal outof pins (5),:(6)-and (7) of1€403; passing through Q415, énters pin (6) oF IG407:: The iAPUtat pin
*.(6) of: 1C401 - forming ‘the high-pass filter,:is subjectad 1d the limiteriinside the 1C; Whére Roise

1

components are eliminated. The:sighal-fed t6 pin (5) of1C401 has the noise removed 'and'is fed out of pin
(6), which completesnoise candellation. The noisecanicelled signal enters the'75-ohm driverline of the
Y/C mixing amplifier, and the Y/C-mixed signal through pms (32), (33) and (34) of IC401 1s fed out of pin
(36) of 1C401. (The same path as. the camera EEY slgnai) SR TP T

Flow of playback Csignal . =+ SN LT e

=1 Strap (1.5 MHz) befére Q3403; and is fed ta pini(45) of G401, 1 1 7 b fo i rie s b :
" rTheiinput sigial; passing thicugh thePB C low:pass filtet; is deprived of sngnals exceptthe Iow-frequency

. head level difference and that inthe low-frequéncy chromasignal:

~chroma components, afid féd-to the ACC circuit. Here absorbed- are the Ievel ﬂuctuatlons due fo the

.. The'low-frequericy chroma signal-with restricted level fluctuations'is inputted 6 the playback conVerter

circuit,'and returned:te'thé carrier chromifiance ﬂgnal ina procedureloppesne 16 the recerdm‘g‘

~okHz =5 3:579545:MHz): At:this tithe, Pl processing is'also performed to provide'the phase 6F:the 6‘Pi'§inaf

signal. The carrier chrominance signal, which has been returned from the playback cohverter cireuit and

contains a sum component due to balanced modulation, is fed through the band-pass filter. 'The: colof -

signal in:thiscondition contains much crosstalk of adjacerit tracks. Therefore'the ¢chréma compenerits of
- adjacentitracks are separated by.means of the comb filter-used-for ¥/C separation in‘récordiftg, in order
10 suppress thé: chroma ¢rosstatk: Thé dombifilter in: playback returns the crosstalk ¢omponerits to the

_ input-by:regative feedback, thereby:i improv.mgj picture quality: (The Fflow of S|gnals in: the deiay Tine is

the same asthatinthe Y/G separation:): i vt - i he b B 7 o 7 10 dnmi T S oy 00 e

-1 The, sigmal .deprivéd 6f:crosstalk passés: through the band-pass filter, ‘where the'sigial’ emphasuzed in

recording.in the burst déemphasis and; chroma deemphasis circuits is returned to'the orlgmal condmon
.:'The chroma signal thusJobtamed is fed out of pm (63) of 1C401 JAt this tzme, n“nd color gnal |sJ re¢ zrded

75-ohm driver:line of the Y/C mixing: ampllfler The YlC-mrxed sxgnal is then fed out' fi pm (36) of IC401.
(The same path asthe camera EEC5|gna})" PR BRI SRR R B S IR
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(7) Flow of LCvideo output

1) Camera output/playback output
The camera and playback signals are taken out in the halfway along the Y/C mixing amplifier's 75-ohm
driver line of IC401 as a Y/C-separated signal, and the resulting signal Y/C-mixed in 1€1401 (NJ\Vi2509V)
(where 6-dB amplification is performed to provide 1 Vp-p). The signal is supplied to the LCD circuit.
The camera/playback Y signal fed to pin (32) of 1C401 and the camera/playback C signal fed to pin (64)
of IC401 are branched off and go to pins (1) (Y input) and (3) (Cinput) of 1IC1401 respectively.
Here the signal is Y/C-mixed and fed out of pin (8) 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 1C1402 will 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 1C401 is branched and
fed to pin (1) of 1C1401. At this time, Q433 stays off so that no noise is mixed at pin (3) of 1C1401. The
path thereafter is the same as in 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 1 Vp-p.
The printer signal is fed to pin (9) of 1C1402, and the switching signal Hi to pin (7) of 1C1402. The
switching signal changes the output from pin (6) of 1C1402 from the video output signal to the printer
input signal, and the signal is supplied to the LCD circuit.
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16. VIDEQO HEAD/HEAD AMPLIFIER CIRCUIT (PAL)
< VL-E30/E40 Series (PAL) Video Head/Head Amplifier Circuit> | , : 03
TherE30/E4Q.series.video:head system-employs: Mechanism:A and;consists; ef ‘a drum umt of large.diameter 40
mm; composed ofa; plane rotamtransformer: equped with] two wdeo heads and one erase head.il =/

-y i
D) in; 8058 \;..J

7 ‘>W\\.If=,,-. N
LRSS B 4 a,;,’:

functlon and the ﬂow of 5|gnals are shown below
Recordi mg system 2-channel recordmg am phfrer

16-1. Flow of recording system signal Sy £33 4 : e /
Thelrecoid;signals:(REC-Y;:RECGC; REGGAEMiand REC:PILOT) out: of theu* réspectlve~s|gna! processmg cu'cmts are
fed to pins (6), (2), (4) and (46) of IC301 (CXA1202R), respectively. I R P CI RN IV

The mput s:gnal is/first: mnxedwaththe,chroma laudlo and pllot sngnals which are Low-frequency :components,

anr e)qternally added res'stor and ,fed 10, pms (25) and (36), The recordlng cut‘rent commg out of pms (28) and
(33):is:driven by the'recording-amplifier. Faonb ouniy il s hasibnin ; ¥

The recording; amplifier-also: applies; feedback damping:in order.to: suppress the; resonamce of the head The
recoding current is not switched over for every channel, so that it always flows in
Asfor the erase,current, Q1304 is;turned;on:by the “ROT ERASE";signal.coming from,
the:erasing current osglllatmg at- approxrmatel v 8 VIHz ﬂows outof Q1301: ;2o N
The erase head with two tracks of head width traces the: track prior.to the head of channel 1»and channel 2as
erasing the tape, in the same way as on 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 ampliified by the head amplifier having a gain of
approximately 55dB, 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-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-dB amplifier 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, as well 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.

130;



VL-E30 Series
VL-E40 Series

16. VIDEOQ HEAD/HEAD AMPLIFIER 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 heads and one erase head.

The video heads and the erase head use MIG (Meta!l In Gap) metal heads, and record/playback as well as erase
are performed by winding a tape 230 degrees around the larger drum.

The head amplifier circuit consists of 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-PILOT) out of their 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 chroma, 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 (25) 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, so that 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 same way as on 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 55dB, 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 middie frequency correction circuit activates the video switch inside the IC through 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-dB amplifier 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, as weli as
fed to pin (18), where the dropout is detected. The dropout puise is fed out of pin (13) at "High" at the time
of dropout.
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17. LCD CIRCUIT .
17-1. OUTLINE i i A b ah
The LCD: circuit,employsia 2:chip:LSl {a:singleé=chip. design of the:décoder-and:interface as'well:as’a TFTLCD’
controller [C) for: )fewer, perlpheral parts' ands smaller LS| packagmgaThw c:rcums nghtwelght too> due‘to‘“a‘G-A
layerPWB.design.>... 3 j ; I

17-2 OPERATION
by block
17-2-1. Decoder/interface circuit

IC800 (IR3PIOY1-NTSC;IR3Y21-PAL) is'a small "mult|~functrdn 1€in"which th@ NTS@! PAL color LED Viewindar!
vudeo/chroma signal processor and interface are stored ina smgle chip. Thls IC has varlous types of fl Iters buult-

ré'p:f and delay :
mcorporafed T N L A TR S R 0T e At
=@ APCadjustment no: Iongerneeded BRI
@ Secondary differential picture quality adj ustment circuit
@ Polantymvertercnrcurt Crnger oo VEET AL NG b Mage Lres sdiRies i
® VideoAGCeircuity: " L ‘ : I
@ . Gamma:(7y) correctioncireuitn s Isroni TN .
@ Compatible with external RGB inputsignal~ =i 5 i s ot s Bond RN nr
The IR3P90Y 1 (NTSC), IR3Y21:(PAL):is* roughlydwnded byfunctlon ifctwo sections; decoder andintérface. v 1
In the decoder section, the composite video signal isféd in pin (10)'6f IC800: The'composite signal is séparated -
to the luminance signal and chroma signal. The luminance signal is used for AGC and picture quality correc-
tion. In the AGC circuit, different AGC characteristics are obtained due to the APL laVel af tHe luminande sig:’
nal:: High-—frequenty;'compon'éntsl aue“ i"erhov‘e’ﬂ ‘fr'om*the 'l“umi‘nahc‘e si'gﬁal”b'y) t’he“fil‘tér*ata r;iﬁ*'(n 37‘)\5;’1&“11‘13@ r"ei‘f

slgnal is secondaryedlfferentlated and its hlgh frequency- components are’ redu.Ced:ln nmse-l-evell.-The thén sig-
nal is gain-adjusted with the terminal voltage atpin {23); and: "tHei‘r‘ésUi’tiﬁﬁ'si“g"ﬁél‘i§“rﬁi'§'<‘éd vﬁi'fﬁ"’"‘thié’l"umfhé‘ﬁéé

signal.: By'so doing, the luminance signal's frequeniy characteristics:éan bé properly adjusted: The ¢hréma: s:g- '
nal; on the otherhand, goes throtgh the ACC detectorand ACC aimplifier to peak:detect the~ampl itlide of the

burst signal. This forms the ACCToop. After Being demodulated); the chroma ﬂgndl is'conveited’ by the tatrix-"

circuit to the luminance signal as well as the R, G and B primary-color signals’ ‘The' VCO Total o5 Ilator ciredit |s

composed of a Pierce type quartz:oscillator circuit: The APCdetector s used to phase detéct fhe burst sxgnal

and the VCO oscillation dutput. By. controlhng the deteéction voltage arid the VCO oscrllatlon frequency, the

PLLloop s’ formed thereby requrrlng Ho adjustment anylonger SEEREE HEEE

@ Rand B gain control arcmt 1Yk e ek
.. ,Pedestaliclampicitcuit:(brightmess control)“ " -
. @ Gamma (Y) correction-and:peak limitércireuitsou.>i 2T Luiypioh 2l funmats 20 21
® Inverter circuit (polarity inversion)

RS
fasd o
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¢ External R, G and B signal switching circuit

The switching circuit is of 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 video/chroma circuit and the external signal (EXT)
from the external R, G and 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 (1). The waveform is shown in Fig. 17-1.

On-screen signal

Internal signal

/ \
Switching to external by blanking Framed in black

Figure 17-1.

® Rand B gain control circuit
The DC voltages being applied at pins (41) and (42) are used to gain-control the B and R signals. With the
gain control, the contrast can be finely adjusted.

® Pedestal clamp circuit
The DC voltage being applied at pin (43) is used to vary the pedestal level, by which the brightness is con-
trolled.

® Gamma (%) correction and peak limiter circuits
The V-T characteristic of the LCD panels is not linear, but as shown in Fig. 17-2(a). When a linear video sig-
nal is applied to the panels, the color tones around the white peak as well as around the black pedestal are
degraded and the linear brightness characteristic is not achieved. To get the proper characteristic, it is nec-
essary to apply the video signal which corresponds to the panel‘s V-T characteristic.
By applying gamma (¥) correction and peak limiter 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 (%)
correction characteristic.

100% | Output
utpu Peak limiter
T
0%
A Input
V-T characteristic Gamma (%) correction
Figure 17-2(a). Figure 17-2{(b).
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e Inverter circuit (polarity inversion) : Bt :
.~No-DG voltage.can be-applied tothe LCD:panels. Thismeans: that the vudeo S|gnal toigo to the panels miust
?-;. ‘bennverted m polanty Fhe; mverter cu'cult serves: to invert; the polanty The FRPprulse bemg fed to pm

FRPV pulse [ETRIMETIMEN (S

H-SYNC

(Glack)

anary color sngnal

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 LCD agalnst deterloratlon Fig. 17-3
shows the pulse tlmmg RERIIETALY ‘

The LCD panels are commonly used for both the PAL and NTSC systems.

In order to convert the PAL system sngna! in the NTSC signal, a sklppmg.f“method is adopted. The skipping
timing is as follows: one every six Ii'nes_, one every eight lines (2 every 14 Ii_,'ﬁes), and 44?or so lines every field.

A
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17-2-2. TFT-LCD sync controller IC
1C801 is a TFT-LCD module sync controller IC. Fig. 17-4 shows the block diagram. This IC is a plastic flat pack-
age, measuring 10 mm by 10 mm, with 48 pins spaced in 0.75 mm pitches.
(3-inches: RH-IX0180TAZZ, 4-inches: RH-IX2089CEZZ)

Low-pass
filter
[ttt s b -! BLKO NTPC1
i ™
i vCo i
! !
i G i NTSC/PAL
! ! switching [™>
! !
i R i (13) FRPV
; : Horizontal | {1/2 o lvertical )y e ion G Frec
E c i counter " divider - counter [~ signal
i icD ;/-7- 2 } A forming | @ LOW
: i X direction signal _ | decoder
i ; forming decoder . ‘ A9 ses
i i -
H ; Vertical sync | 0) CLS
1 Low-pass {
i ﬁ[»:;rp s POP 6)4—‘—"! Phase comparator }‘ pulse detector
| PPy gy ,—.--_l

LGj ‘
N __|Horizontal sync
SYNCI @"f ~ | putse detector

HSYNC CLD SPD VSY

Figure 17-4.

(1) VCO circuit construction
In the VCO circuit, two pulses are compared as to their phases; one pulse is the delayed pulse (BLKI),
which is produced from the output pulse (BLKO) coming from the oscillation circuit (composed of Cq,
Cy, R, L and varicap diode Cp as shown in Fig. 17-4), and the other pulse is the input C sync 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 (Cp). In this way, the oscillation frequency is controlled and the input C sync gets
locked.
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(2) PDP puise -
~I"The' PDPBulsd is al phasé-compared outputpulse and as

20000 v

PDP pulse —

‘ ‘ i

Csync pulse | H '

s : i ;
: :

S P I
e—47 PS¢ - C ‘
S S SO Ihisd o [ERLEIA .

]

! ) i
o e oo - . _,Jl Fi

(3) Terfhi'}iélsénd Functions . ... g i
Terminal name v Fﬁnciion o i ‘ B 'E

SPS Vertical c;iriver start signal-output ,

1 1 | N ‘

CLs Vertical éiriver clock siéna outputioi oot

Low Vertical driverlow-signal output

SPD [ Horizontal driver start signal output

CLD Horizontal driver clock signal output

CSP1 Horizontal driver color switching signal output

FRPV Video signal polarityinversion signal output

P15 Noiseless QVD input N

Top/bottom;reverse setting terminal

I

outputterminal
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(4) Display period counter timing

1 I
i i
vsy ! '
o ! !
>5 T !
i i
| 1
i i
SPS ! !
P I e e e o et o 1
Ss i i
5 i
s :
cis ’ ------------
I |
_>}__l<_ i i
| i
1 horizontal scanning period (1H) ! Vertical display period (234H, about 14.87 msec) !

The skipping process is made for the PAL system 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 wil! be missing. To
avoid this, the field-to-field timing is properly shifted.

(5) Horizontal display

|

' i 1
1 P d i ____________________ ______l'___

1 20 | 1

i i i

H-SYNC i 1 i

i i

1 1 1

] |

SPD ! 1
i P e e e ———— -

1 55— . i

| | 1

i 1 )

1 1 H
e HHHH' J—IHI ____________________ HHHH

]

1 1

1

— ‘I

A

i
{324 x 155 nsec, about 50 ysec; 3-inches) - )
(383 % 130 nsec, about 50 Msec; 4-inches) '

6.43MHz (3-inches)
7.7MHz (4-inches)
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(6) Noiselessdrive waveform HOimL 9IL0d DN et D)

-

SY; Illlllﬂll

P16 (W/H) terminal
When the terminal gets low in level, the noiseless drive mode is brought in.
The normal mode comes back when the hlgh l evel state contmues for 2 frelds

tten on ther

w10

dlspléypaﬁel"': g ; f FEP RS TR

The input signal for the W/H terminal, therefore, mist have & Waveform; the'lével of Whick is invertéd”

in the odd-numbered and even-numbered fields. The low-level signal must not be allowed contlnuous-

ly for longer than one-field period. S

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. '

P15(QVD) terminal , : v

in the noiseless drive mode, the signal coming to this terminal becomes a vertncal sync SIgnal Therefore,

a posmve-polanty vertical sync signal is needed. (The sync posmon is determined! by the rising edge of
thesignal.)

Ly
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@ Horizontal drive (2-phase drive)
Horizontal picture elements are transferred within a single horizontal scan time. The horizontal drive
frequency is determined as follows depending.

Horizontal drive 1 _ 1 -
frequency = Effective horizontal 519% 10-6(sec) - 2-46(MHz)
scan time * 491 (Picture elements)

Electrical effective
number of horizontal
picture elements

*64.0 - 12.1=51.9 (usec.)

The frequency is approx. 9.46 MHz, enabling high speed operation.
@H1 and gH2 are square waves of 50% duty with 180° phase difference from each other.
Figure 5-7 shows the horizontal transfer timing chart.

o —] 1

o1 NS DT
S Ll B
@RS : :

®**512  0.8(28) 0.B(2) 1 =* OUTPUT(512) eee

V1 ] J

2v2

2V3 J 1

A | 1

pOFD | l

Figure 5-7. Horizontal Transfer Timing Chart
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5-5. Colorfilter
Figure'5-8 shows thearrangement ofthecolorfilter.s nirlitw hat:
Figure 5-9 is an illustration of the sensor signal read-out process: 595

(1582 . : (1258

Y R T Hetie i R

oy lvelcylvelcy| [velcy|velcy|ve
Mg| G (Mg| G Mg G |[Mg] G [Mg| G
Cy | Ye|Cy | Yei{€y | i< FYeiCy{Ye[Cy|Ye
G |mg| G |Ma] 6 Mg| G |Mg| G [mg
I AR 1 G =

Cy

(LS et YR 38

oA TSR R SRS EE RS IL.') P IL0 : uMg
1
! sl onimi ietenstd Cy'Y'e: Cy >
G (Mg| G |Mg| G Mgl G |Mg| G (M <
9 G Ve fwelemal
{Cy|Ye|Cy|Ye|Cy| _(YelCy|YelCy]|Ye 2.4 field m

Figure 5-8. Color Filter Arrangement Figure 5-9.  Mustration of Sensor Signal Read-out
Process

As shown in Frgure 5-9, each f|eld has horizontal lines of fllters in common that make up the signal read- y

out. Therefore, the su_:;nals commg from the horizontalshift reglster are as follows.

1.3 field nline (Cy+Mg),(Ye+G),(Cy+Mg)..... = =
n+1line (Cy+ G); (Ye+Mag)-(Cy +G)..... T s e e
2.4 field nline (G+Cy),(Mg+Ye),(G+Cy)....._ S
: ~n+1line ~(Mg+€y), (G+Ye), (Mg +Cy) ... b e e 0

These signals are used to make up.the. video signal. Explained next are the processes in which luminance
signal (YH sighal) and chrominarice signal (color difference sighals R-Y ahd B-Y) are produced. ~ ~ ~ "
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5. CCD OPERATION {LZ24135) (VL-E30U/C/E35U/E35, EA0U/C)
5-1. Outline and features
The cameras use a is 1/4” solid state CCD that has 270,000 picture elements (effective 250,000). Figure 5-1
shows the composition of these picture elements.
The CCD is an inter-line system with field accumuiation 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: 1/60 and 1/500 (sports mode))
The major features are:
e 174" 542(H) x 492(V) Approx. 270,000 picture elements
(Effective picture elements: 512(H) x 492(V) Approx. 250,000)
¢ Blooming suppression
s Variable electronic shutter function (2 modes in this model)

542
512 —

A

Unit: Picture elements

A
A

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

492

N

~ AL

|
A
3

J

: Optical black (OB) area

Figure 5-1. Picture Elements Composition
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5-2. Basic operation of a CCD camera

CE edT {D00.08€ sviinotial ainomal:

Output | G|
section Cy |

= GEEDEEREIE K =

~————— Horizontal shift registerCCD | ‘;

$e i

signals V1 and fav3 T ‘a

e The signal charge read out tofthe vertical! shn‘t register is transferred to the. honzontal shift register

... by-the vertical.register transfer clock signals 8V1 ~ @V4. This is done step by step for every
horizontal blankmg perlod

¢ The signal charge transferred to;the herizontal:shift.register:is.then sent to the output section by
the horizontal register transfer clock signals sH1 and gH2 within 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 aRS, 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 .
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5-3. High speed shutter operation
The CCD image sensor adopted in this model enableds the draining of unnecessary charge in every
horizontal scan during the horizontai 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.
® V-0OFD (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 sensor output of the substrate. (Figure 5-3 (b))

Vertical transfer clock (2V) plus .
read-out pulse (SG) Light

| i

l Al |

jl Polycrystal silicone J Hole accumulation

,) Si0,
R -«
nt+ p + n n+ p +
i 2nd P-well E E E
1
! ; ! I 1st P-well | !
1 | 1 1 1 1
1 1 ] [ 1 1
| 1 1 | 1 ]
\\ —= Vsus (OFD)

A\

shift register

Vertical I Photo sensor

Channel stopper Read-out gate
(Transfer gate)

Figure 5-3{a). Sectional View of CCD Image Sensor
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Smearing: When the sensor receives intensive light, the generated chdrges Ieaks:out otthelnvertlcai g2
P J;egtsterw

: riy 1o painistd 007 2boidane bom 2l nhs
nrla sirsoThisappears asvertical white linesin thepictute.s ) - nsoe ininoahon
-;.;Bloommg : When-th ere_l.s a single.extremelylbright:spotin the: plcture sthe: chargeufrom Jth photo

&)
¢
!
o
:.
C

pv

Hole
accumulation

—— . V=Vsub ‘
Durlng normal operatlon

s

e V= Vsub +; AVsub

Chargedramedby “U_ Y Whenhigh ‘
AVsubaplecatlon R . en 4g speedshutterls

:

o
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Video signal high-frequency
component level (Contrast)

Backward -€—— Focussing point ——> Forward

Figure 9-1. Focus lens position

T b
IL'___. ﬁ'—“_ Wide-angle |=——
E e BRBRRBIRBBHE X g

v | EE e
= 3
= ./ﬂ///éf/é’///i//éé S
F N\ g‘\._-_:—’—-‘:— Longitudinal m
;.___:“ ______________ ,§L__7

Figure 9-2. Outline of view angle gate

Focus iens position

Operation prohibition area
Z20 HII T
Macro area
c———— 1 m curve
Operation prohibition area
- o curve
WIDE Zoom position TELE

Figure 9-3. Relation between zoom lens and focus lens
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1 mcurve

©o curve

Zoom position After zoomlng Reference posmon

9-2. Focus motor . -::
The stepping motor. Five speed is controlled y'varying the cycle of drwmg pulses available at output pins
(36) and (37) of the.D/A converter that i ls mtorporated in the: camera mlcrocomputer The pulses’ high and
low levels are charigéd to contréi the slopes ‘ ;’grapezqdalbyyavefomgl (Fig 9; -5)

AF01

AF02

i — 1 i }
DA1 ] N ¢ EEERIRTH BN EREra

6-pllsé drive Subulse drive’ 4-pulsedrive  3-pulse drive 2-pulse drive 1-pulséld‘l"i\ié"" B Nd-fdrive

'

ST iy

Efgure"9-5 Driving pulses from microcomputer and motor driving pulses

The DA1 signal is converted into slope pulses by Q571, Q568, Q569 and C582. The DA2 signal is done 50 by
Q565, Q564, Q566 and C581 The resulting signals are fed to pins (6) and (3) of IC552, respectively. R
In 1C552, the:waveforms -of the input signals &t pifs (6) and (3) are amplified to generate AF01, AF01 AF02

and AF02 pulses, which are used to drive the stepping motor. 'Q567 and Q570 form a protectlve cireuit for
IC552.

mlane s vt s o niininiloe 2 oug
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DA1

9-3. Zoom motor

Q571

Q570

Q566

Q569
{Same at the DA2 side}

-8V

Figure 9-6. Focus drive slope control

» To pin (6) of IC552

VL-E30 Series
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The driving pulses at output pins (44) and (45) of the D/A converter that is incorporated in the camera micro-
computer are fed to pins (2) and (7) of the zoom stepping motor driver IC (1C554). The power control signal
(ZC) too is sent to this IC at the same time.
The driving cycle is 180 pps in the normal operation. At the TELE end position, however, the cycie gets shor-
ter from 120 pps 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 C578 and C579, connected with pins (3) and (6) of IC554, to ease the slopes. (Fig. 9-

8)

Pulse rate

180PPS

T20PPS f = = m mm e e
BOPPS |- = = == ot ot e e e -~

WIDE «Zoom position — TELE

Figure 9-7. Zoom speed change

#H” - 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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9-4. Photo interrupter ' 2 AN
The photoi mterrupter rs used for setting the reference focus lens (rear lens) posrtron and zoom posrtron
The photo mterrupter detects ‘the ‘edge of the screemng p!ate which moves along wrth the focus lens to
amplify its voltage variation in 1C551. The amplified signal is anutted to AID by. the camera
microcomputer.

e

ITB pin® or @ of
Camera microcomputer.

Screening plate

N\ E

Photo Interrupter i g_

Figure 9-9. Photo intérriipte? biock diagram

9-5. Hall sensor Lo : :
The hall sensor built in the iris meter outputs a magnetlc freld variation caused by the vanatlon of thev v
working angle of the iris meter, in the form of avoltage. . . .. ... R TR T A TONN [ET PR
The vo!tage \ rlatlon IS ampln‘led by IC1504 before sendlng |t to the camera mlcrocomputer as a voltage.

(ianivy o

Camera v
microcomputer

. Figlre 9-10. Haifﬁedsor block diagram

I I A R N )

Smce‘the output from the hall sensor varies widely, with the
OPEN

basic ad;ustment of the II'IS the hall voltage and the iris voltage

- hen the, iris.is fully open and. when it fully closed are sent

=5 -respectivelyto-the -camera-microcomptiter to be stored in
memory. [ ’

Hall voltage

Iris voltage
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(2) 1€272 (blurring microprocessor) description
1C272 receive the movement vector data and accumulation data from 1€271 (hand blurring detection IC)

and sends the data necessary for processing of 1C271.

The processing steps of the blurring microprocessor are shown in the flowchart in Fig. 11-3.

{ initialize ) ® Register setting
® RAM all clear
& TV mode check
> ® Data initialization

Y

Main routine

Blurring ON/OFF

Still ON/OFF

Blurring correction YES/NO
Interruption permission at

Check

Blurring ON

Clnterruption routine start )
Blurring threshold
judgment
‘ Pan tilt judgment )
Moving object
judgment
Low illumination intensity
judgment
Instantaneous moving
object detection

Judging from minimum
value for 4V

Preventing malfunction
due to moving noise or stripes

Flicker detection

Storage of each
data

Preventing malfunction
atpantiltor due to
moving object

Blurring correction YES/NO
check

{ Interruption routine encD

Filter factor determining counter)

setting

L

Moving vector homopolarity
measurement

Low-pass filter factor
determination

}

Flicker flag check

Y

C D

Vertical/Horizontal filtering
processing
Blurring correction
data output

Improving smoothness
at panftilt

Determined based on moving
object judgment and filter
factor determining counter

Weighted mean of moving
vector for 3V in case of flicker

To blurring interpolation LS1 (IC278)

Figure 11-3. Blurring microprocessor processing
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(3) 1€276 (blurring interpolation) description v} S
4C276-is; composed: 'of: a.memory :cantrol:$ection:.and ) mterpolatlon sectioniThe memory coritrol Séction
controls the ﬁeld memory by means of the data from the blurring:micfoprocessor: ,The,mterpolatlon

First it writes the Y 5|gnal (8 blt) and C sngnal (4b|t) from DPS inthe fleld memory. .
Then it receives the blurrmg data from the blurrmg mrcroprofeSsOr ba ed on the qurmatlon obtamed

amount. i

As the data read out from the field memory is 6/7 tlmes of the whole one plece of i fmage rs made by means

of interpolation. f

Therefore, the image in blurring correcting Operatron is 7/&trme§o

P ST Y H |

In normal operation

LT 3

. e, [P T
H HISTFIPR-Y I ¥ R B R

[EIRT Pt R R

Flgure 1 1 4.
As shown in the above figure, even if the camera moves ) ght
the object is picked up without blurring. ) )
As to readout from the field memory, it is absolutely necessary to read out the data éf thef wous’ﬁeld
If it is not performed, in readout of a certain field, the previous field and the present: fxlél‘&ﬁare read out at

the same time, causing dislocation on the screen.

IEERN

and Ie,ft,,blurrrqg correctie oii'is made so.that
3
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Image without passing image with passing

Figure 11-5.
Writing in the memory is started 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.

Itis because:

243 % =208 (NTSC), 287 x % =246 (PAL)

10 + 208 - 1=217 (NTSC), 10 + 246 - 1 = 255 (PAL)
Then, writing is started at 218 (NTSC) 256 (PAL) next to the readout end point 217 (NTSC) 255 (PAL) and 243
(NTSC) 287 (PAL) lines are written. As the memory is limited, resetting is made at 242 (NTSC) 286 (PAL),
returning to 0 after 242 (NTSC) 286 (PAL).

PAL  NTSC
0 v}
{n—1)field
286 242
- PAL NTSC PAL NTSC B
. 10 10 In case of blurring
data of 10
(n) field
255 | 217
256 | 218
255 217
""""" PAL NTSC T TeAL NmsC T TTTTTTTTTTTTTRT
In case of blurring
data of 15
(n + 1) field
229| 197
2304 198 229 19
230| 233
-/
white read
A. How to use vertical memory
Figure 11-6.
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For (n + 1) field, in case of blurrmg data of 15, readout lﬁ started at 233 (NTSC) 271°(PAL) because writing is

started at 218 (NTSC) 256 (PAL) in(n) field. ; T A i
218 + 15 =233 (NTSC), 256 + 15 = 271 (PAL) ‘!

i ; ¢ 5
i ; . H

The readout end pointis: - P ; ; \
233+208-1-243=197 (NTSC) 271 + 246 - 1 ~287=229 (PAL} S

Therefore, the writing start point in (n + 1) fleld is 198 (NTSC) 230 (PAL). N

Passing is prevented by controlling the memory readmg/wrltlng as shown abeve

As to interpolation, 7 is to be madé from 6 data. It is realized by generating one hew line by multiplying

two lines by the factor as shown in the figure. A e
c® o®@
o ® o @
o @ o ®

o ® c®
o ® X0
LXO) o ® °c® =0
0 () e o ®
o | o | J., °®,
YO0
Q@ R ‘_ : , |
o @ ) ) . °®,
o @ ) 4 R®‘ o

Figure 11-7. Met‘lié:'od of in;terpolatit)n :
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VCR SECTION

12. AUDIO CIRCUIT

12-1. Rough Description of Signal Flow

(1) Models VL-E30S/H, E4A0S/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 chroma, tracking and luminance signals. (The mike signal consists of a signal
from the buiit-in mike and one from the external mike.)
When the setis 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 by way of the amplifier.

(2) Other models (VL-E30X/E7E/E7D/E30U/C/E35U/E35)
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 VCR mode. 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, fracking 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-pass filter, 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 ampilifier.

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
PWB to pin (5) of the mike amplifier circuit 1IC6601. 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 (450 Hz for PAL) by
means of the filter and fed into pin (3) of IC6501 on the main PWB.

Also, the audio signal from the external mike terminal is fed to pin (5) of the same IC. At this time, the poten-
tials at pin (1) of socket SC602 (EXT MIC ON) are used to 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 amplified audio signal from the built-in mike goes out of pin (1) and the signal from the external mike
goes out of pin (7) and is fed to pin (38) of the audio signal processing 1C602.

12-3. Flow of Line Input Audio Signal

* It should be noted that models VL-E305/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 IC602 by means of R620 and R621. The resulting signal is fed into pin (36).
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12-4. Flow of Recording Audio Signal ¢~;_¢ ATy s
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12- 6 Speaker/Headphone Clrcwt
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13. DC-DC CONVERTER CIRCUIT/POWER CIRCUIT

13-1. OUTLINE
In order to make the unit smaller and lighter as well as to 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, LCDYV,
LCD - 8V and LCD ~ 16V for the LCD section; and P-CON4.9V, PB4.9V and H/A4.9V for the system controller —
are generated. As for the drum motor and capstan motor, voltages corresponding to their possible servo er-
ror signals are generated. In addition, BL5V is provided as a power source for the back light.

The unregulated voltage power source is directly used by the back light (BL5V), loading motor, system control
circuit, camera zoom motor, etc.

13-2. CIRCUIT DESCRIPTION
(1) Control 1C300 (MB3785V)
® Reference voltage circuit
The temperature-compensated reference voltage (= 2.50V} is generated from the voltage supplied
from the Vec1 terminal (pin (18)). It is not only used as the power for the IC's internal circuits, but is
taken out via the VREF terminal {(pin (19)) and resistive-divided to be used as each output voltage and
as the reference voltage for each DTC terminai.
® Triangle wave generating circuit
The stable triangle waveform of 480 kHz is obtained by connecting the timing capacitor and resistor
to the CT terminal (pin (17)) and RT terminal (pin (16)), respectively and connecting the ceramic oscilla-
tor to the OSC terminal (pins (14) and (15)). The waveform amplitude is inputted to each PWM compa-
ratorin ICwith 1.3-19V.

© Error amplifier
This amplifier detects the output voltage of the switching regulator and takes out the PWM control

signal. The 1ch and 2ch are used for P-CON4.9V and CAM3.3V output voltage control, respectively; the
3ch and 4c¢h for drum motor and capstan motor speed control, respectively.
© PWM comparator
o 1ch (for P-CON4.9V), 2¢ch (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 turned on.
® 3ch (for drum motor driving), 4ch (for capstan motor 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 1¢h and 2¢h use the DTC terminal for soft start.
® Output circuit
The output circuit configuration is of totem pole type. By suppiying the ON current and OFF current
of the externally-added switching transistor, the switching transistor speed is increased. The ON cur-
rent is controlled by the resistor and capacitor externally added on the VE terminal (pins (47), (43), (41)
and (38)); the OFF current by the capacitor externally added on the C1 terminal (pins (1), (3), (34) and
(36)) and C2 terminal {pins (48), (2}, (35) and (37)).
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1y WhEn 'one Comparator: output level' becomas 2. 1-V<or maore; ‘the timer circait 1§ ctuated™td’ start'ts
i ichargethe protéction:enabling capacitér externally-added 'Gh the SCP tefminal (pin (23))71F thé com?’

200 transistor baséiemitter juriction Voltage “'IO 65V} the latch ciréuit is

(2)

® Timer latch type short protection circuit TIUDAD B
The SCP comparator detects the output voltage level of each comparator for output short détection.

~ |

parator output voltage does not return to a normal level before the capacutor voltage rises up 1o’ the’
ted’to turn off the' output
trarisistor and sét adead time of100%JIif the protection cnrcuut istriggered; resettlng can be’ made by’
turn;ngon thai pewer suppfy agaln RSV L5 TR I ik okl ant AR TIsTn 90
© Low-input-voltage malfunction prevention cirédit » i
“Inrthe-transient state.after tuening the poweron, of at ai instantaneésus.drop of powér supplyﬁrolt‘
age, it detects the internal reference voltage level according to the poweér supply véltagé and sets the
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 exceeds the threshoid' veftagemf
the low-input-voltage malfunction prevention circuit. *\Jh 2 i J
4.9V regulator circuit s ; >
' The: QUT(A)-sighal(pin:(46))-0f:1C900/is added) to the base of Q903: (25B 1386- R) and' the pulse :¢urrent is

Ta

';e,supphed to L901.(22 iiH}. Duringthe:off period;it passésthrotgh the feedback diode D900 (SFPB54) and

“ is smoothed by €929:(3.3:uF)..The'resultingssighal is'then fed: to the LC filters (L902-1905, 1910, €932-

€935) and is divided into P-CON4.9V, PB4.9V, LCD4.9V, CAM4.9V- and HIAL 9V Feedback to IC900 is
made with P-CON4.9V and the dividing is made by R934 and R935. SRR A :

-1 PB4.9V-ig sWitched in' Q9903 (25B12956) and becomes on when ‘the “PB:L™ signal is sent from the system

(3)

. “controller.: CAM4I9Vis switched in Q907 :(25B13208) andiriverts the “CAM CTL* signal 'in theinverter

Q906 '(DICT44EE) tofiake it on. Also, from:P:CON4:9V, the power'is. outputted from Q9901 as an op’uon-
al power source. ‘

CAM3.3V regulator circuit R

The circuit behavior is the samé as the 4.9V regulator circuit. Using fransistor Q915 (FP1 01) (with a built-

", inididde); smoothing is;made in L912(22 uH) and C957-(2.2 1F). THough other s‘ystems start operating by

4

adding P-CON6V to CTLT (pin:(20)): and-CTL3: (pif (22)) 6f 1€900; this circiiit risés: by means of CAM CTL
(approximately 180 msec later than P-CONG6V). p ;
CAM17.5V, LCD9V, LCD -8V, - 13V and LCD - 6V regulator circuit’ TN I g0

" Though &l the othericircuits use the chopper Hiethod, this circuit adopts theiflyback methdd (back boost)

‘because:it performs boosting-and inversion.'1C901 (MB3775FV) is &’ slavmg IC'Supplied with the refer-
ence voltagé and triangle wave from IC900; it rises using P-CON6V ‘a5 the power supply:'As-the output
type is “open collector”, the transistor array and Q917 (XPI601) are used in'“toteny polé form™ in order to
increase the speed, waveform adjustment:is: performed; and stérage capacitor” is:taken’out and added
to the base of Q908:(25B11217T).:The:collector;current of Q908"is:onceé stored. in T900; arnd stpplied to
each smoothing circuit.via D901: (IMNi 10} as,a flyback pulse when Q908 is off.:;Feedbackto1€901 is made
by performing resistive dividing of the -8V circuit with R942;:R943:and-R947. In addition, control R943 is
used for fine adjustment of the voltage so that.+172.5V ¢an:be:obtained. As CAM17:5V is:fo rise later
than CAM3.3V, Q9906 (UMB2) is turned on by approximately 16 msec.later by the baséresistorand ca-
_pacitorof Q9907-(25C4738Y)... =13V is;used for:turning on Q9908 (DTCI44EE) by dnothér 4'msec. later
than C9904 and:R99.1:1: LCDIV. is'g generated by droppmg 7.5V by means:6f R9905 (zenerdicde: D9901)

‘.w.l::a,,,. R, . RS B S RE PR

“""7 T:‘:f"l‘l.; ;1
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@ Shutter pulse timing
Figure 5-4 shows the timing chart between OFD (pin @ of the CCD image sensor) and V1 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 AVsub pulses following the sensor read-out pulse.
In this model, pin @(OFDX) of IC1 (CCD timing generator) sends out AVsub pulses corresponding to
the preset shutter speed, which is supplied to pin @ of 1C2 (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 (1C1001).
Refer to Chapter 4 (Description of Circuits) for details of shutter speed setting.

.__1Field(1/60sec) | Magnified Charge read-out puise
I:/Charge read-out pulse | ime aXls/ cToTTTTTTTTTTTT :{L"\ESGE
Y| : '
1
oV1 ———>§ :
(Pin @ of CCD) ! :
E ! AVsub pulse
1
| 1
I !
1500sec. [ ] C—s! _ﬂ_ﬂ_ﬂ_ﬂ__gs___ﬂ_ﬂ_ 5
OFD ! ;
(Pin @ of N e L
CCD)

1/60 sec. No A Vsub pulse

Figure 5-4. Timing Chart for Each Shutter Speed
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5-4. Drive pulse timing
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Figure 5-6. Charge Read-Out 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 as shown below.

Frequency Frequency

—

Dark Bright Dark Bright
Luminance level 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

/ Bright
ks

When in inverse light When in excessive normal light

7

N\

=

As shown above, the iris and AGC are control by judging the luminance on the display through the neural
net.
The roles of the digital auto LSI of the neuro-AE system and the camera microcomputer are as follows:

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 processing are obtained from these divided 64 data.

Camera microcomputer ...

Each data from the digital auto LSi is used to correct the photometry values and the reference
Juminance for the correction of the iris. Also AGC is controlled by decreasing the flicker noises.
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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 is made 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 3
Z= f(i}:=\4V| +Xi) e Expression £00
x: Input  w: Combined weight
n: Number of inputs z: Qutput n
f: Non-linear function as shown right 0 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 neurons are 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.

Outputlayer Middle layer Inputlayer

Figure 10-1. Construction of 3-layer perceptron

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 as the back-propagation method,
which is employed in this model. The following are procedures for this method:
(1) Prepare a desired set of an input and an output (as a 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.
(5) According to the difference, get the amount of adjustment of the individual combined weights by
using another known expression.
(6) Change the individual combined weights by the amount obtained in Step (5).
(7) Repeatthe procedures starting at Step (2) by using another tutor data.
(8) Repeatthe procedures until the difference gets sufficiently small.
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10-4. Configuration of neuro method oisity s novyan 13Inen o noiduannd  2-01
As the canfiguration of theneuro.method, It has beenrdévised-thiat théneural networkisinputted with thes 11
luminancerhistogram:ofitherimagé;: notowithithé imagei:data. Since: the dataramount .of thetluminantess
histogram is small when compared with that of the image data, it is expected that.theinumber: ofi2:
calculations of the neural network can be reduced. As shown in figure.10:2:(a):the Iummance'h’.f togram is
distributed around the~average lummanFe)for the image in the normal light, while as shown m’ﬁgure 10-2-
(b}, the iuminance dlstrrbutlon for the background and the object Is, separated |n the inverse Ilght and the

pattern variations’ through the'neurai network

Frequency

PR

Dafk ~Lumindnce Bright

Dark Luminance Bright
- {b} Ininverse light or excessive normal light

{(a) In normal light
Figure 10-2; ‘ityp.iéal'battefﬁdf fiminance histagram

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 difficult.to discriminate,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 irt advance for-the inversé-light and the excessive normal light so that
the ,se!ectron of ‘the two network is, made. by the .difference, .in, luminance. between, theipsideand.the

v 's]

Iris.diaphragm B ST EE PN e v vt o B b o pae: IOSIN MOR R R TR ARE SR
Loaded average B st
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inverse light

Change

| Neural network for
Reference luminance normal light

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, as shown 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 as an axis.

Frequency

(=]

Z
Y .

T 4 Average luminance
Figure 10-4. Inputs into neural network

For the number of neurons in the middie layer, since there is no difference found in the performance
when checked while reducing the number of neurons from 100 down 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 is not in so severe inverse light.
In order to prevent the occurrence of such a condition in this model, the limitter function is applied to the
neuro output to control the excessive neuro correction.
10-6. Limitter function setting
@ Insensitive area .
In the area where there is a little differe- E '
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.

Limitter

Inverse light Excessive normal ligh?

Figure 10-5. Limitter function
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11. DESCRIPTION OF HAND BLURRING CORRECTING OPERATION

11-1. HAND BLURRING CORRECTION

This unit has a hand blurring correcting function.

Correction is made 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 is not performed.

Fig.11-1 shows the blurring correcting system block diagram.

From |C501
From 1C201
AFY 1C271 _
¢ Blurring | | 8 | icer2
detection[ [ 7 7 Microprocessor
From 1C201 ;
Y
xYouT 8’ > Tol1C244
8 1C276 Blurting {<e— !
XESRCOUT 4 interpolation { \
C

8 8 8
1273
Memory _+J To1C201

4 €275 4

> Memory —F

Figure 11-1. Blurring correcting system block diagram
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preprocessing section
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Correlative s 1. ki i
calculation section

Density gradient =~
adaptwe processmg
sectlon whin e

1 Movement vector § i
mterpola' N,

To each circuit
(.

aﬁming generator )

Figure 11-2. Blurring detectian ‘mtiernal l::lock;diagram

-
1.

1

Timing generator i ;
The timing generator divides the image period of the mputted luminance slgnal into severai blocks, as-
signs an address to each picture element for each block, and generates sampling tammg such as repre-
sentative point, density gradient component, etc. 1
Luminance signal preprocessing section 3 . N |
The luminance signal preprocessing section performs interpolation of the 1-zli}§e ;d'islbcation of odd field
and even field in the vertical dlrectlon by the mterlace method. o
Correlative calculation section ™ ‘ A IO S
It calculates the absolute value difference between the representative point of the previous field and

sl fipaie

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 processing section

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 such as edge portions.

Microprocessor interface section

Serial transfer is used for interfacing with the microprocessor.

Therefore, in the interface section, parallei/serial conversion is performed, and reading and writing are
made with the serial transfer clock from the microprocessor.

90:
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@ Horizontal drive (2-phase drive)
Horizontal picture elements are transferred within a single horizontal scan time. The horizontal drive
frequency is determined as follows.

Horizontal drive 9 _ 1 .
frequency Effective horizontal 52.7 % 10-6 (sec.) = 9.54(MHz)
scan time * 503 (Picture elements)
Electrical effective
number of horizontal
picture elements

*63.56 - 10.9=52.7 (psec.)

The frequency is approx. 9.54 MHz, enabling high speed operation.
oH1 and gH2 are square waves of 50% duty with 180° phase difference from each other.
Figure 5-7 shows the horizontal transfer timing chart.

o | |

R TN
ott2. IR SO,
@RS : ' :

Oswmmmmmmmm%mm

***512  0.8(28) 0.B(2) 1 °* QUTPUT(512) e

sV1 —L l

oV2

2V3 | )

aVa | L

2QFD I ]

Figure 5-7. Horizontal Transfer Timing Chart
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The signals C1 and €2 and the signals C3 and C4 are outputted in, every’ 1H,, and-the: mterpola’uon 10
signals are generated at. CV,;L RiF fonsyhchronlzatron Siid iy penissd i
For the subsequent operations to be praocessed drvithestinified:system; R,,G and;Brarei pladed in the Fb
pOlnt sequential QId.er.-:,}/.;D sl Hivw ioft 5.7 sriy niori] T+ o b ot ans 0t Isnnik Y oli 2.8 2ol nd
For this, the point sequential signals of C1 €3, and'(C2 + C4)iand the Fpoints sequential’signals:ef 2,
C4 and (C1 + C3) are generated to obtain the 3-point:sequential signalsiof.R;,G-and B by subtractmg
the both after multiplying Sr, Sg and Sh.in the color sepération block:malmmaz rran o o i
Create the.Tollowing 2-point sequential signals of R-G and B-G from the 3-point sequentral S|gnaIS\ of
R, G and B, and then create signals R-Y and B-Y from the following expression: DA = Y
R-Y = Gry {(R-G) ~ Mry (B-G)}
B-Y = Gby {(B-G) - Mby (R-G)}
[Gry, Gby: Color difference gam]
[Mry, Mby: Hue]
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(1) 1C201 DSP (IX0171TA) Color block
e Data sent from A/D converter (1C102) is used as a signal delayed to OH, 1H and 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.
e CHLPF is applied with LPF to remove reflection by the subsequent subsampling circuit, while
outputting signals C1, €2, C3 and C4 after synchronizing them.
® Onsubsampling circuit, the following two 3-point sequential signals are produced:
C1, C3and (C2 + C4), and
C2,C4and (C1 + C3)
@ On color separation circuit, R, B and G are separated as the following expressions:
R=C1-5rx C2
B=C3-ShxCa
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 Sh of color reproducibility.
RGAIN Adjustment address 50
B GAIN 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 centerj is resulted by controliing R GAIN
and B GAIN.

Signals R, B and G as 3-point sequential signal carry out y correction to be sent out to the subsequent
step.

® On R-G@R-G GEN circuit, R-G and B-G 2-point sequential signals are created from R, B and 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-Y and B-Y are 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-Y Gain  Adjustment address 54
Color difference matrix correctionvalue Mry = R-YMAT Adjustment address 56
Color difference matrix correction value Mby = B-Y MAT  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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75% Amphtude
D

I

Each control of R GAIN, B GAIN, R-Y GAIN, B-Y GAIN, R-Y GAIN,R-T-MAT .anid B>

) Figui‘e'7-‘8';“ ‘Hue Co'ntrol’ 1T

MAT: is:made by

sendmg address'and data from the microcomputer throughithe interfaée. wuth camera u ‘CON (IC501)

| atipin@ (DATA); pin & (DSPST) and:pin € {CLK):

DTS I R

t
2l

® The color difference matrix signals R-Y and B-Y carry out color modulation after mixingof Burst with
.blanking section. Then; they are supplied to D/A:convérter (IC241)from pins & to-@ as.8- bltwdxgltal

macro s:gnals (CDATA 0 to7)

VoL

(2) IC241 D/A converter (CXD1 177Q) and penpheral ci rcmts

filter, and then fhey ;aré sentiolitias caniera’ chroma sfgnals (CAM'C “o the EE cm:uff of VCR sectlon

through @ pin FPC connéctéd.to SC19*

Q243 Q243

C253

Q244

BPF

>

Figure 7-9. Chroma system IC241 peripheral circuit.
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7. CIRCUIT DESCRIPTION {VL-E30U/C/E35U/E35, EA0U/C)
7-1. Sensor circuit
Refer to Figure 4-5 for the sensor circuit block diagram circuits.
{1) Power source
Three power lines, +4.9V, +17.5V and - 13V, are supplied from VCR to the sensor circuit.
@ +4.9V line supplies power to the timing generator IC{IC1), 1820fH (=8FSC) oscillator (x1), and
vertical driver (1C2).
@ +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) as well as
to pin @ as P-weli voltage of CCD sensor.
@ OFD voltage generator circuit, which utilizes 15.1V line power and vertical transfer pulse gV2 at pin
@ of vertical driver {IC2), generates 5.0V to 19V power by making adjustment at adjustment
addresses 7B(H) and 7C(L) of D/A (IC1501).
(2) CCD drive timing generator IC (IC1)
Powered by + 4.9V, this IC handles 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 (x1).
This clock signal is outputted from pin @ as a CLK signal which is then sent to pin @ of DSP IC (1IC104) to
be used to produce a syncsignal for the entire camera section.
Pin & and pin ® receive synchronized HD and VD pulses respectively from DSP IC.
® Horizontal transfer ciock
FH1{pin @) and FH2(pin @) are puises that perform one line of horizontal transfer during 1H scan.
Their frequency is 9.54545 MHz and supplied to pins ® and @ of CCD (IC1001) as sH1 and gH2.
@ Reset gate pulse
FR(pin @) is a pulse to be used when changing the charge voltage of the sensor, and is supplied to
pin @ of the CCD sensor with Low level clamped to 3.0V DC.
@ Vertical transfer clock and high speed shutter pulse
V1X(pin @), V2X({pin @), V3X(pin @) and VaX(pin &) send out pulses to 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 pulses VH1X(pin @) and VH3X(pin ®) are generated.
High speed shutter mode is controlled by the serial signals DO, D1 and D2 which are supplied from the
camera microprocessor {Refer to Figure 7-1). During high speed shutter mode, pin @ sends out OFDX
corresponding to the shutter speed setting.
All of the above described signals V1X to V4X, VH1X, VH3X and OFDX, are sent out to the vertical
driver IC(1C2).
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el N G e 0 G D ]
Shutter Serial data ‘ ’ ' s
speed T e o ) Y g
(insec) |polpt!pD2{p3!pDalpsioe|{p7 |- External terminals are set as fol[ows
TVMD@ L

PR
I

PSMD® L

7500 | 1 [P0

VSTEN @ H sn
,FL\MD\@;H e

yi 5., Figure7:1, ElectromcShut'terControl Chart et Lmr

Synchronized with the rising edge of STM1 S|gnai STMZ data lS shlfted to take |n 8-b|t date At"rlsmg edge of

STMO signal, the data is latched’internally. . it Y g
It is latched again at the falling of honzontal lme HDT sugnal when the charge’ read out pulses (VH1X and

VH3X)turntobeactlve e e

Py

3) Vertlcal drlver lC(IC2) . - : : . v .

This IC generates the vert:cal reglster druve pulses :aVl to oV and the sensor charge drammg pulse Vsub

used for the high speed shutter.based on the puise timing.supplied from the timing IC(IC1): ¢

@ aV1 to V4 reverse and amplify VIX to- V4X of the {timing-IC.to make them puises of: Low 5 = 8V and
High = 0V. So far as oV1 and @V3 are concerned,‘VHTX :and. VH3X:pulses-(sensor; charge read;out
-pulses) from the timing,IC are.overlaid on.the vertical: blankmg penod ‘These, pulses have Low = QV
~and High = 17.5V. ... .. ;

® Vsub regulator sends out a pulse (low =~ 8\1 Hrgh 17 SV) Wthh s obtalned ‘after mvertmg and
amplifying the OFD from the timing IC, Its.then, coupled with:OFD power source:at €1.and: supplled

v toCCDlmagesensor e ST L TR T T T RTITE

(4) CCDi image sensor (IC1001) . e s o

‘The CCD image sensor. is composed of three major sect:ons, a vertlcal shlft reglster and sensor: sectron a

horizontal shift register section and an output section. For details, refer to the descriptions on “5..CCD

OPERATION.”

The vertical shift register receives the transfer clock signals V1 to aVv4 (pins @, ®, @ and ®), while the

horizontal shift register receives the transfer clock signals gH1 and eH2 (pins @ and @).

The output section receives + 15.1V for the output transistor drain power source (0D, pin @), and

puises of Low = 2V and High = 6.5V for the reset gate clock (2RS, pin @).

The output signal is sent from the signal output terminal (OS, pin @). it is then buffered at Q1001 and

supplied to the subsequent IC101 (CDS, AGC:HA8144AF).

SR R \ . N . RN
P I if
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7-2. Luminance signal circuits

(1) 1C101 (CDS, AGC) and peripheral circuits
CCD OUT signal sent out from the CCD sensor circuit is supplied to pin & of IC101.
The internal block of [C101 is made up as shown in Figure 7-2.

AGC17.8dB

0~10.5dB +4~11.3dB

0 +4dB +11.7d8B
Standard
CCDoutput: ~———» (g AGCH > A2 — AD Connverter
170mv —— E 1100mV
AGCCTL
= SCK
SP1 SP2 Serial Interface | ——SDATA
Figure 7-2

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 “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 S/N.
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 ("B" period) including noises in it. (Refer to Figure
7-3).
® Clamp circuit (CLAMP)
The noise section ("A" period) of input signal @ is clamped by sample hold 1 (SP1) puise @ (FCDS,
pin ®) to a fixed voltage to supply output signal to the sample hold circuit after removing iow fre-
quency noises. (Refer to Figure 7-3-(b)-@.)
® Sample hold circuit (SH)
This is a 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 ®) 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-(h)-®.)
® After being inverted and amplified, the serial signals are supplied to the next gain select circuit.
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SP2

@ @ RN -,‘,7.1'4 -;@:.:, St i@ e SN IFED NI B
INPUT —_)—7 CLANP ' = 3-} = sm OUTPUT

G

Figure 7-3(a).. CDS circuit

~le=> | LowFREQNOISE -
L H : FERINY 4 (
@cepour ;
@sP1
@spP2
@CLAMP
»@SH

®Inversion and amplification
TS BRIV IR R TIPS :
. Figure 7-3 (b) CDS time chart

Wt

2) AGCgaln : TP T TR TEA £ S Ee IS H IR IOTE s 1L T RN R TaT E RS
By serial transfer of 7-bit data with the microcomputer, AGC gain can be set 0 up to 21dB.
in the internal circuit, 21dB variable Wld'th is available in AGC1 (precedlng part) and AGC2
(succeeding part). For ‘AGC:in this iodel, AGC2 Which'is! set at'the’ standard +4’dB raises GAIN
gradually upito +11.3dB; and then' AGCT ‘éontinuesto raise it upto the value from OdB to 10 BdB
After AGC, it is amplified to + 11.7dB before being sent outto pins @’ and @ cE
4) A signal outputted from.IC101 is clamped st the'sét up level (Q103) by PDS CTL DC voltage supplied
by XCP1.pulsefrom pm @ of D/A: converter 1€503: before bemg sent to the: subsequent 'A/I converter
AC102; 0 e v I T IR SRRt .
Also, the adjustment of PDS CTL is made by address 75, i S i
(2) IC102(A/D converter) . - . i L i, p g T T T
This is 9-bit A/D converter where an analog video 5|gnal 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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