
LZ95G71

LZ95G71
DESCRIPTION
The LZ95G71 is a CMOS single chip driver LSI
tiich provides timing pulses used to drive a CCD
area sensor, and generates synchronous pulses
for TV signals and processing pulses for video
signals.

FEATURES
●

●

●

Single-chip Driver LSI for CCD

● Internal electronic shutter :
Shutter speed is selectable from 1/60
(PAL :1 /50), 1 /250, 1 /~, 1/1 ~, 1/2 000,
1/4 000 and 1/1 00000 s, in addition to this,
1/1 00 (PAL : 1/120 s) in Flicker-less mode
using parallel code I● Swichable  between Electronic Shutter mode ~

Switchable between 410000 pixels CCD and and EE Control mode
470000 pixels CCD ● Single + 5 V power supply
Switchable between NTSC (EIA) and PAL ● Package : 72-pin QFP(QFP072-P-101 O)
(CCIR) systems
Built-in EE (Electronic Exposure) control (1/60
to 1/100000 s for NTW 1/50 to l/100~ s
for PAL)

PIN CONNECTIONS

72-PIN QFP

EEST 55
EEUD 56
EENR 57
SMDI 58
SMD2 59
SMD3 60
SMD4 61

Vcc
GND 64

ACLX 65
RPI 88

EGO 87
TVMD 66
Oscl 89

O s c o 70
TST7 71
NINT 72 0

TOP VIEW

I
6 HD
5 OFDX

VH3X
VHIX

2 V4X
1 V3X

V2X
9V1X
8 GND
7 Vcc
8 NC
5 SEL2
4 SELI
3 SP2
2 sPi
1 FS
o FCDS

19 SESL

“In tie abwnce  of confirmation by device spc(flcat!on  .shwts, SHARP takes no rewn$!b[llty for  any defecb  Mat cccur [n equ(pment  using any of WARPS  devices, show In ca~lcgs
da~ ~k$,  etc. Conkct SHARP (n order to obtiln tie latest ve6ion  of tie device Wlf!catton  sheets  btie u$lng any SHARP’S device”
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BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS
PARAM=ER SYMBOL RATING UNIT

Supply voltage Vcc – 0.3 to 7.0 v

Input voltage VI –0 .3  to VCC+O.3 v

Output voltage Vo –0 .3  to vm+o.3 v

Operating temperature Topr – 2 0  t o  +70 “c

Storage temperature Tstg –55 to +150 ‘c

DC CHARACTERISTICS (VCC=+5 V*1O%, T a = – 2 0  t o  +7VC)

PARAM~ER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT NOTE

Input Low voltage vlL 1.5 v
1

Input High voltage Vlti 3.5 v

Input Low voltage vT + 3.7 v

Input High voltage vT 1.0 v 2

Hysteresis voltage vT+ – V T - 0.4 v

I ilL1 I Vl=o v 1,0 PA 3
Input Low current

I 11L2 I Vl=o v 8.0 70 PA 4

I IIH1  I VI= Vcc 1.0 BA 5
Input High current

I 11H2  I VI=  Vcc 8,0 70 PA 6

Output High voltage vOH 1 loii=-2 mA 4.0 v
7

Output Low voltage vOL1 IOL = 4 mA 0.4 v

Output High voltage vOH2 IoH=–  S mA 4.0 v
8

Output Low voltage vOL2 IOL =4 mA 0,4 v

Output High voltage vOH3 IoH=–6 mA 4.0 v
9

Output Low voltage vOL3 IOL = 8 mA 0.4 v

Output High voltage vOH4 IOH=  –9 mA 4.0 v
10

Output Low voltage vOL4 IoL=l Z mA 0.4 v

Output High voltage vOH5 IoH=–9  mA 4.0 v

Output Low voltage
11

vOL5 IoL=18  mA 0,4 v

Output High voltage vOH6 IoH=–6 mA 4.0 v

Output Low voltage VOLG IoL=12  mA 0.4 v 12

Leak output current I Ioz I High-Z 1.0 ,uA

NOTES :
1. Applied to
2. Applied to
3. Applied to
4, Applied to
5. Applied to
6. Applied to
7. Applied to

inputs (IC, ICD, ICU).
input (ICSU).
inputs (IC, ICD).
inputs (ICU, ICSU).
inputs (IC, ICU, ICSU).
input (lCD).
outputs (O, OR1 , OSC)

(Output (O*)  measures on conditions that input (IBFO) level is O V or Vcc).
6. Applied to output (ORA).
9. Applied to output (ORB).

10. Applied to output (ORC).
11. Applied to output (ORD).
12. Applied to tri-state  output (TO).
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LZ95G71

::. SYMBOL 1/0 POLARITY PfN NAME FUNCTION

1 FCK o
Clock output A pulse for clock of CCD delay line. The frequency

N for delay line of the signal is 1/2 frequency of the OSCI.

2 TSTI ICD — Test terminal 1 A test pin. Sat open w to L level in tie Normal mode.

3 RWO o w
Width of FR A pulse to control PUIW width of FR (pin 6). ~nnact

control output to RWI (pin 4) pin through CR delay circuit.

Width of FR
An input pin to control pulse width of FR,

4 RWI Ic — Falling edge of FR is defined by leading edge of
control input

input pulse.

5 TST2 ICD — Test terminal 2 A test pin. Sat open w to L level in tie Normal mode.

6 FR o n Reset pulse
A reset pulse for CCD. Connect to ~R of CCD

through the DC offset circuit.

7 LH I o m
Horizontal transfer A pulse to drive the last gate of horizontal CCD.

last pulse hnnect  to LH I of CCD.

8 FHI o N
Horizontal transfer A horizontal transfer pulse fm CCD, tinnect  to ~ HI

pulse 1 of CCD

9 GND — — Ground A grounding pin.

10 Vcc — — Power supply Supply +5 V power.

11 FH2 o m
Horizontal transfer A horizontal transfer pulse fm CCD. Connect to ~ Hz

pulse 2 of CCD

12 NC — — No-connection A pin for no use,

13 CLP o m Clamp pulse
A pulse to clamp dummy output of CCD. The rep-

etition is horizontal frequency.

14 TST3 ICD — Test terminal 3
A test pin. Sat own  w b L level in the Nomlal mode,

15 TST4 ICD – Test terminal 4

16 SPI Ic
Phase of SPI, SP2—
control input

An input pin to control pulse phase of SPI, SP2.

17 SPO nn
Phase of SPI,  SP2

o
A pulse to control pulse phase of SP 1, SP2. Connect

control output to SPI (pin 16) pin through the CR delay circuit.

18 TST5 ICD — Test terminal 5 A test pin. Sat ~n m to L level in the Non4  mode,

An input pin to switch phase of SPO.

19 SESL Icu SPO control input
H level or open : ~ wlsa  is delayd  by -—

35 ns from RWO.

L level : The pulse is nearly RWO pulse,
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PIN
“~ SYMBOL 1/0 POLARITY PIN NAME FUNCTION

20 FCDS o n CDS pulse 1 A pulse to clamp the feed-through level from CCD.

21 FS o n CDS pulse 2 A pulse to sample-hold the signal from CCD.

22 SP1 o n Color sampling pulse 1
A pulse to output the sampling for color separation

based upon the output signal of CCD.

23 SP2 o n Color sampling pulse 2
A pulse to output the sampling for color separation

based upon the output signal of CCD.

Select External Synchronization mode.

SELI SEL2 Mode description

L L Internal Synchronization mode

24 SELI
External Synchronization

ICD — External Synchronization mode 1 :
mode select 1

H L
VD (negative polarity) or AC power line

RPI input : Ieternal VD or AC power

line

External Synchronization mode 2

L H
: Composite Synchronization mode

VRI input : VSYNC (negative polarity)

RPI input : CSYNC  (negative polarity)

External Synchronization mode 3 :

External Synchronization
25 SEL2 ICD — HD and VD synchronization

mode select 2
H H VRI input : external VD

(negative polarity)

RPI input : external HD
(negative polarity)

26 NC – — No-connection A pin for no use.

27 Vcc — — Power supply Supply + 5V power.

28 GND — — Ground A grounding pin.

29 Vlx o n
Vertical transfer A vertical transfer pulse ti CCD. tinect to the 1 AX

pulse 1 pin of vertical driver LSI.

30 V2X o n
Vertical transfer A vertical transfer pulse for CCD.  Connect to the 2AX

pulse 2 pin of vertical driver LSI.

31 V3X o U
Vertical transfer A vertical transfer PUIW fcx 0. ~nnect to the W

pulse 3 pin of vertical driver LSI.

32 V4X o u
Vertical transfer A vertical transfer PUIW  ti CCD. Ccmnecf  to the 4AX

pulse 4 pin of vertical driver LSI.

A pulse that transfers the charge of the photodiod~

33 V HIX o U Read out pulse to the vertical shift register. Connect to the 1 BX pir

of the vertical driver LSI.
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:!. SYMBOL 1/0 PolARfTY PIN NAME FUNCTION

A pulse that transfers the charge of the photodiode
34 VH3X o u Read out pulse to the vertical shift registef. Connect to the 3BX pin

of the vertical driver LSI,

A pulse that sweeps the charge of the photodiode

35 OFDX o u OFD pulse output
for electrical shutter. Connect to OFD of CCD thrcugh
tie  invert, level shift and DC offset circuit. It is held
at H level in Normal mode.

36 HD o L Horizontal drive pulse The pulse occurs at the stari  of lines.

37 VD o n Vertical drive pulse The pulse occurs at the start of every field.

38 CBLK o n
timposite
blanking puIse

bm~site  blanking pulse,

39 PBLK o 5 Pre-blanking pulse
Equivalent to CBLK (pin 8) pulse except for shorter
pulse width with cut-off falling edge.

40 CSYN o U
timposite

Composite synchronous signal output pin.
synchronizing pulse

A pulse to clamp the optical black signal. This pulse

41 OBCP o n
Optical black stays Low during the absence of effective pixels
clamp pulse within the vertical blanking. The repetition is hori-

zontal frequency.

42 CP o n Clamp pulse
CP is the same as OBCP (pin 41) except that Cp is
delayed by 600 ns from OBCP.

43 ENCP o n
Encoder DC A clamp pulse that is used for recovering DC
clamp pulse level. The repetition is horizontal frequency.

44 BF o n Burst flag A pulse to define burst period.

45 Vcc – . Power supply Supply +5 V power.

46 GND — — Ground A grounding pin.

47 TST6 ICD — Test terminal 6 A test pin. Set ~n m to L level in the Nmal mode.

48 HBLK o u
Horizontal blanking A pulse that corresponds to the cease period of
pulse the horizontal transfer pulse.

The signal switches between H and L at every line
49 LSW o N Line switch in PAL mode. It is set at Low level at the 1st line

of the 1st field.

50 CFMO o n tiler frame output
A pulse ~ conti dw frame. Occuis  at e~ 4 riekls
in NTSC mode, occurs at every 8 fielb in PAL tie,
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PIN I CVURAI I I/n I ml ARITV  I PIN NAME FUNCTIONUo. - ‘ ‘“’--- “’ - .= —..... . . . ---- ..—

The pulse is used in color separtor. The signal
51 HG o N Line index pulse switches between H end L at every line. For details,

see “NOTES 1”.

An input pin to control SP 1, SP2 pulse correspond
to color *parator  in signal processor.

CLSE input
Output to sample hold at color

Color sampling pulse separator.
52 CLSE ICD –

control input L level SPI : Output contain Ye signal.
or open SP2 : Output contain Cy signal.

HG pulse
SPI : Output contain Mg signal.
SP2 : Output contain G signal.

The pulse is used for detecting field.
At NTSC mode : ODD field; Low

53 FI o m Field index EVEN field; High
At PAL mode : 1st and 3rd fields; Low

2nd and 4th fiekds; High

A pulse for wind pulse, When conected to EEST
54 WIND o u Wind pulse (Pin 55), the operation of Electronic Exposure can

be stopped at the upper side of monitor.

An input pin to control Electronic Exposure, with

55 EEST
Electronic Exposure

Icu –
using EEUD (pin 56) and EENR (pin 57).

control 1 L level : Electronic Exposure is stopped.
H level or open : Electronic Exposure is operated.

56
Electronic Exposure An input pin to control Electronic Exposure, with

EEUD Ic –
control 2 using EENR (pin 57).

57 EENR Ic – Electronic Exposure An input pin to control Electronic Exposure, with

control 3 using EEUD (pin 56). For details, see “NOTE 3“.

58 SMDI Icu – Shutter control 1

59 SMD2 Icu – Shutter control 2 Input pins to set up fixed shutter speed or to
control Electronic Exposure mode. For detai Is, see

60 SMD3 Icu – Shutter control 3 “NOTE 2“

61 SMD4 Icu – Shutter control 4

An input pin for resetting internal Vertical counter.
For inputs of SELI (pin 24) and SEL2 (pin 25), input
pulse and the point of resetting is changed.

62 VRI Icu – Vertical reset input

m
X=H or L
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m
NO.

63

64

SYMBOL 1/0 PIN NAME

Power supply

Ground

All clear input

FUNCTION

Vcc Supply +5 V power

GND A grounding pin

— An input pin for resetting all internal circuit at

power on,
65

66

67

ACLX Icu

An input pin for the reference signal to the phase

comparator, at external synchronization mode. For

inputs SELI (pin 24) and SEL2 (pin 25), input pulse

is changed.
Horizontal comparison

RPI Icu

TO

RPI input
—

Input

Phase

output

lL IL\ — I

I H I L I External VD (neaative ) or line I

I L I H I External CSYNC (negative) I

I HIHI External HD (negative)

EOO —

At external synchronization mode, phase compara-

tor output for input signal RPI (pin 66) and internal

comparison signal. When RPI is advanced, output is

High level, When RPI is delayed, output is Low level,

When phases are equal, the terminal impedance is

High,

An input pin to select TV standards.

L level : NTSC, EIA mode

H level or open : PAL, CCIR mode

comparator

68 TVMD Icu

IBFC

TV mode select—

An input pin for reference clock oscillation.

The frequencies are as follws  :

At NTSC mode : 28,63636 MHz (1820 fH)

At PAL mode : 28.37500 MHZ (1816 fH)

(fH = Horizontal frequency)

69 Oscl Clock input—

Clock output

Test terminal 7

An output pin for reference clock oscillation. The

output is the inverse OSCI (pin 69).

A test pin. Sat open or to L level in the Nond md,

70 Osco Osc —

71 TST7 ICD —

—
An input pin to select Non-interlace mode.

L level or open : Interlace m o d e

H level : Non-interlace mode

72 NINT ICD Non-interlace select

—
Ic
Icu
Icsu
ICD

: Input pin (CMOS level).

: Input pln (CMOS level with pull-up resistor)

: Input pin (CMOS schmltt-trfgger  level with  pull-up resistor).
: Input pin (CMOS level with pull-down resistor),

O, OR1 , ORA
ORB, ORC, ORD : Output pin.
TO Output pin (trl-state output).
IBFO Iutput pin for oscillation.
Osc : Output pin for oscillation.
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NOTES :

1. Timing of HG (Line index pulse)

TVMD (68Pirr) L (NTSC) H (PAL)

Reset Line 271 H 3~8 H

Reset level L L

2. Fixed Shutter mode

SMDI (Pin 58)= Low level

SMD2 S M D 3 S M D 4 SHUITER SPEED (S)

(Pin 59) (Pin 60) (Pin 61) NTSC PAL

L L L About 1/W About 1 /50

H L L About 1/1 00 About 1/1 20

L H L About 1 /250

H H L About 1 /5~

LIL IHI About 1/1 WO I

HIL IHI About 1/2 MO I

LI HIHI About 1/5 000 I

HIH IHI About 1/1 2000 I

3. EE Control mode

SMDI (Pin W)= High level

EEUD EENR

I I

I I L
I

Shutter speed up

I I I Control stopped

——— ~H I

L
1

Shutter speed down

I

. When EENR and EEUD are H level, control is stopped.
● When either EENR or EEUD is L level, control is resumed.
● When EEST aat to L level, EE control is disable.

SMD2 SMD3 SMD4
(Pin 59) (Pin 60) (Pin 61)

Shutter speed (e)

H x x Maximum shutter speed : 1/1 ~ 000

L x x Maximum shutter speed : 1/39 000

x H x Start shutter s~ed : 1/100 ~0

x L x I Start shutter speed : 1/2 000

X=H or L
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Shutter speed changes at Electronic Exposure Control mode.

NTSC PAL

NO. CHARGE TIME SHUTTER SPEED (S) NO. CHARGE TIME SHUITER SPEED (S)

1 252 H+a 1 /62 1 302 H+D 1 /52

(by 10 H step) (by 10 H step)

19 I 72 H+a I 1 /218 1241 72 H+6 I 1/216

.1 (bv 4 H steo) I 1.1 (bv 4 H steo) I

30 I 28 H+a I 1 /557 1351 28 H+B I 1 /552

.1 (bv 2 H steo) I 1.1 (bv 2 H steo) I

37 I 14 H+a I 1/1 102 /421 14 H+B I 1/1 095

.1 (bv 1 H steD) I 1.1 (by 1 H ste!J) I

43 I 7H+LY I 1/2163 1481 7H+D I 1/2146

.1 (bv 0.5 H steD) I I ‘1 (by 0.5 H step) I

50 4H+a 1/3 88 55 4H+P 1/3 655

(by 0.25 H step) (by 0.25 H step)

62 lH+a 1/12344 67 lH+P 1/1 2252

(by 0.125 H step) (by 0.125 H step)

70 0.280 H 1 /57 274 75 0.275 H 1 /56 750

71 0.155 H 1/105281 76 0.152 H 1/104320

a =0.275  H P =0.275 H
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4. VRI input timing
(1) Internal Synchronization mode (SELI = SEL2 = L) VSYNC pulse : polarity is negative) which is used for in-

This mode is not used for external synchronization. But ternal vertical counter continu OUSI y input VRI pin from other
if it is connected to negative ~larity pulse at VRI pin, this systems.
mode is the same as External Synchronization 2.

(2) External Synchronization mode 1 (SEL I = H, SEL2 = L)
x About pulse timing at synchronization, please see under

VRI pin can’t be used. the figure.

(3) Etiemal  Synchronization mode 2 (SEL I = L, SEL2 = H)
(In the figure, the symbol “Internal pulse” show 2 times

When this mode is selected, the reset-pulse (equal to horizontal frequency.)

NTSC : (ODD FIELD)
VD 1

HD n n n 1 1 n n n n n 1 n n
Internal pulse lnnnnm nllnn

CSYN u u Uu JI Ju r. uuuuLluu. Uuuu u J u u
VRI

+
0.5 H

(EVEN FIELD)
VD I
HD n n n n n n n n n n n n n n n n

Internal pulsew~
CSYN

VRI

&

I

PAL : (1st, 3rd flELD)
VD

HD

Internal pulse

CSYN

VRI

(2nd, 4th FIELD)
VD

HD

Internal pulse

CSYN

VRI

I I

1 n n n r 1 n n n r n n n n n n

J u UlrlrlrlT~Ivl Uu u u u u u
1; I

0.5 H

I
H n n n n n n n n n n n n n n

J
u u l~uuuu u u u u u u

II I
I 1

0.5 H
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(4) External Synchronization mode 3 (SEL I = H, SEL2 = H) x About pulse timing at synchronization, please see under

When this mode is selected, the reset-pulse (equal to VD the figure. (In the figure, the symbol “Internal pulse”’ show

pulse : polarity is negative) which is used for internal ver- 2 times horizontal frequency.)

tical count=  continuously input VRI pin from other systems.

NTSC : (ODD FIELD)
VD

HD

Internal pulse

CSYN

VRI

0.5 H

(WEN FIELD)
VD

HD 1 n n! 1 n n n n n n n n n n n n
Internal pulse

CSYN J u u u uuuulluuuuuuUuuuuu u u u u
VRI

—-*
0.5 H

PAL : (Ist, 3rd FIELD)
VD

HD

Internal pulse
CSYN

VRI

0.5 H

(2nd, 4th FIELD)
VD

HD

Internal pulse
CSYN

VRI

+
0.5 H
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TIMING DIAGRAM SYNCHRONIZING VERTICAL PULSE < NTSC >

(ODD FIELD)
HD
VD

CFM:
CBLK
PBLK

CSYN
HBLK

BF
CP

CLP
OBCP
ENCP
LSW

(EVEN FIELD)
HD
VD

FI
CFMO
CBLK
PBLK

CSYN
HBLK

BF
CP

CLP
OBCP
ENCP

LSW

(Ist, 3rd FIELD)
H O
VD

CFM~
CBLK
PBLK

CSYN
HBLK
BF(l)
BF(3)

CP
CLP

OBCP
ENCP

LSW(l )

LSW(3)

(2nd, 4th FIELD)
HD
VD

FI
CFMO
CBLK
PBLK

CSYN
HBLK
BF(2)
BF(4)

CP
CLP

OBCP
ENCP

LSW(2)

LSW(4)

521 522523524525 1 2 3 4 5 6 7 8 9 1 0  1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9  2 0 2 1 2 2 2 3 2 4 2 5

~ .J~~~4~ 1- L JJ—L~JuL~

259260261 262263 2M  265266267268269270271 272273274275276277278 279280281 282283284285286287288

b~d n n n r~. ~~u’uuu n n _

——— .-

SYNCHRONIZING VERTICAL PULSE < PAL >

621 622623624625 1 2 3 4 5 6 7 8 9 1 0 1 1  1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1  2 2 2 3 2 4 2 5

n n n n F~L..  J n n flu n n n n IL-L  .L-L.J’J~LJJL.
—~-.—~—

308309310311 312313314315316317318 319320321 322323324325326327328 329330331 332333334335336337

ruu~~  ...~d~~.
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SYNCHRONIZING VERTICAL PULSE

NTSC : (ODD FIELD)
tlNo. 521522523524525 1 2 3 4 5 6 7 6 9 10 11 12 13 14 15 16 140141142143144

HD n n n n n n n n n n n n n n n n n n n n n J n n n n n n
VD J

WIND ’ 1 2 2  H~l@ H I

(EVEN FIELD)
HNo. 259 2M  261262 2632W 285266267 ~ 269270271272273274275 276277278279 4D34044054C8407

HD n n n n n n n n n n n n n n n n n n n n n n n n n n n n
VD

WIND ’ 1 2 2  H~141 H 1

PAL : (1st, 3rd FIELD)
HNo. 621622623624625 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 165166167168169

HD n n n n n n n n n n n n n n n n n n n n n n n n 0 n n n
VD

WIND ’ 1 4 5  H~~~ H 1

(2nd, 4th FIELD)
HNo. 3~W310311 3123133143153163 17318319320  3213223233243253% W7328 477478479 ~ 481

HD n n n n n n n n n n n n n J n n n n n II n n n n n n n n
VD I

WIND ’145 H~l ~ H I
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HNo.
HD

V D

CBLK

OBCP

VIX

V2X

V3X

V4X

VliIx,  VH3X

OFDX(l /60 S)

OfDX(l  /2DDD S)

CCD  output

Color-line

HG

Output pixels

HD

V D

CBLK

OBCP

VIX

V2X

V3X

V4X

VH!X,  VH3X

OFDX(l /6D  S)

OFDX(l  /~ S)

CCD output

Color-line

HG

Output pixels

VERTICAL PULSE FOR DRIVING CCD < NTSC >
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HD

VD

CBLK

OBCP

Vlx

V2X

V3X

V4X

VERTICAL PULSE FOR DRIVING CCD < PAL >

HD

VD

CBLK

OBCP

Vlx

V2X

V3X

V4X

~1X,vti3X

OFDx  (l/w s)

OFDx (1/2ms)

CCD OLITPW

Color-line

HG

W @els
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HD

CBLK

PBLK

HBLK

CSYN

(EQ)

(SAW)

BF

ENCP

CLP

OBCP

CP

HG

LSW

WIND

HD

CBLK

PBLK

HBLK

CSYN

(EQ)

(SAW)

BF

ENCP

CLP

OBCP

CP

HG

LSW

WIND

SYNCHRONIZING HORIZONTAL PULSE < NTSC >

0
Unit : ,US

6.36

10.76

9.50
1

2.51 8.80

1.47 6.36

1.47 3.91

– 3.42 1.47

6.64 9.%

3.21 6.W

7.% 9.%

~o.28 2.23

0.99 2.93

*

x

SYNCHRONIZING HORIZONTAL PULSE < PAL >
Unit : gs

o 6.41

12.12
I

I 1

2.54 10.15

1 .a 6.41

1 . 4 3.95

– 3.36 1.@

7.05 9.m

3.24 5.92

9.02 10,43

0.28 2.23

0.96 2.93
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HORIZONTAL PULSE FOR DRIVING CCD < NTSC >
1 clock =34.9 ns

HD

CBLK
Oscl

FH!
LHf

FH2

R line
B I!ne

FR
FCDS

FS
CLSE(k  fixed)

SP1
SP2

CLSE(  = HG)
SP1

SP2
CLSE(  = HG)

SP1
SP2

OBCP
CP

CLP
Vlx

V2X

V3X
V4X

OFDX

HD

CBLK
Oscl

FHI

LHI
FH2

R line

B line
FR

FCDS

FS
CLSE(L  fiXi3d)

SP1

SP2
CLSE(  = HG)

SP1
SP2

CLSE(  = HG)
SPI
SP2

OBCP

CP
CLP

VIX
V2X
V3X
V4X

OFDX

1820,0 10 20 20 40 m 60 70 80 w 100 110

A
2,

Uu :

nn :
e7 16 26 S6 40

m OB :
0 s ml

nnnhnnn  nhnnnnnnunhnnnnhn  nnnnnnn Unhnnnnhnnnnh  nnnn:
nnnllnnnn~ nnnn~nnnn nJlnflnflJnnflfl’

n n n n n n n n n n n m n n n n n n n n n n n n n n n U
n n n n nm n n

I
un n n n n M n n mn n n n n n ny n n; n n n n n n n

n n n n n n n H
r

4
n n n n n n n n n n n n n n n n n n n n n n n n n n n

n n: n n n n n; n, n n nn n n

I

110 120 lW 140 160 160 170 180 190 2C0 210 220 220

I

UUUL
1 4

; dummy’
: dummy,

nnnnnnn  hnnnnhnnnnmnnh  nnnnhnnnnhn~n  nhnnnn
nnllnll~nnnn~ nflnn~flnnfl~

n n n n R n n SuL n n n n n n n n D n n! n n n n n n n nm
n un n n n n n n

n n n n n nun n n n n n n M n n n n n n n n run n, n n
n n n n n,

n n n, n n n n n n n n n n n n n n nu n n
n n n n un n n n! n n n rul n n n Q

I

I

I
I

I I

At SESL=L : When SESL=H, SPI  and SP2 is delayed about 35 ns.
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HORIZONTAL PULSE FOR DRIVING CCD < NTSC > (con’t)
1 clock= M.9  ns

230 240 250 260 270 280 2W 300 310 320 330 340 350

HD :

CBLK
Oscl

FH I
LHI

FH2

R line
B Ilne

FR
FCDS

FS

CLSE(U fixed)
SPI
SP2

CLSE(=  HG)
SP1
SP2

CLSE(  = HG)
sPi
SP2

OBCP
CP

CLP
VIX

V2X

V3X

V4X

HD

CBLK
Oscl

FH T
LH!

FH2

R line
B line

FR
FCDS

FS
CLSE(L;  f lxed)

SP1
SP2

CLSE(  = HG)
SP1
SP2

CLSE(=  HG)
SP1
SP2

OBCP
CP

CLP
Vlx
V2X

V3X

V4X
OFDX

n n n n n n n LO n n n n n n, n n J n n, n n n n mm n
n n n n

n n n n n n rlu n n n n n n n n n n, n n n n n n n n n n
M n n n n n n n n, n n n n

n n n n n n n n n n n n n n n n n n’ n n fln n n n nu n n
n n n n n n

At SESL=L : When SESL=H, SPI and SP2 is delayed about 35 ns.

HORIZONTAL PULSE FOR DRIVING CCD < PAL > 1 clock=35.2  ns

1816,0 10 20 30 40 50 w 70 80 w 100 110

2
A

67 16 26 36 a~

m: m:

OB ~ m!

nnnoh~n nhnnnnnnnnfl

unfinnnonnn~flnnnw  lflnfluflflflt~flfl!flnfl Ofiflnflfl!

A n n n n n n n n n n Jl n n n n mn n: n n n n n
n n n n n fln n n n n.n n

7

4

n
n

I

At SESL=L : When SESL=H, SPI and SP2 is delayed abut  35 na.
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HD

CBLK
Oscl

FHI
LH I
FH2

R line
B line

FR

FCDS
FS

CLSE(L;  fixed)
SPI

SP2
CLSE(  = HG)

SPI
SP2

CLSE(=  HG)
SPI

SP2
OBCP

CP
CLP

VIX
V2X

V3X
V4X

OFDX

HD

CBLK
Oscl

FHI
LHI
FH2

R line
B line

FR
FCDS

FS

CLSE(L;  fixed)
SPI
SP2

CLSE(=  HG)
SPI

SP2

CLSE(=  HG)
SPI
SP2

OBCP
CP

CLP
VIX
V2X

V3X

V4X
OFDX

HORIZONTAL PULSE FOR DRIVING CCD < PAL > (cent’d) , ~lwk ==,2 “~

110 120 Iw 140 150 lao 170 1s0 190 2m 210 220 230

n n n n n n nn n n n nj n n n n n, n n H n n, n n
n n n n n n fln n n n n n  n

n n rlm n n nn n n; n n n n n n n n n fln n n n n: n n
n n n n n n, n n n n n

230 240 250 2W 270 2S0 290 300 310 320 330 240 350

7

n n n n n n n n n n n n n n n n
m n n n n n n n n! n n n n n n n

n n n n n n: n n~ n; n n fl n n, n n n n n n n
n n n n n n n n n n

n n nn n n n n n n n, n n n n n n n n n n n n, n n
n n n n n n n

I

At SESL=L : When SESL=H, SPI and SP2 is delayad about 35 na.
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READ OUT PULSE
The number : OSCl  clwk  pulse,

(ODD (Ist, 3rd) FIELD) 1 clock= 34,92 ns (35.24 ns), ( ) : PAL

HD

Vlx

V2X

V3X

V4X

VHIX

VH3X

(EVEN (2nd,

HD

Vlx

V2X

V3X

V4X

VHIX

o 1s2

64 14s 64 14s

1161W 416 12ee 116 Ie.1

m Iw w 164

lIXI le6 Im 196

672 606

Sos 944

4th) flELD)
o la

64 14s

I161E0 416 Ieo

ee 164 4s0 164

Im  1% 12ss 1%

672 So9

60s S44

SHU~ER PULSE
The numkr  : OSCl clock pulse,

1 clock= 34.92 ns (35.24 ns), ( ) : PAL
1 S2

HD j
1620 (1616)

Fixed Shutter mode and E/E Control mode except 3 (6) H to 11 (14) H and 265 (318) H to 273 (328) H

132 172
OFDX

3 (6) to 5 (8) H and 265 (316) to 287 (320) H at E/E mde

132 172 1044 Iw
OFDX

6 (9) to 6 (11) H and 268 (321) to 270 (323) H at E/E mode

132 172 *626 1C44 Iw 15m 1540
OFDX

9 (12) H and 271 (324) H at E/E mode

132 172 3604al = 626 S16 @56 1044 1034 1272 1312 1501 Iw 1726 17e6
OFDX

10 (13) H and 272 (325) H at E/E mode

132 172 3m 4ca
OFDX
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COLOR SEPARATE PULSE

Osc

FHI

FR

FCDS

FS

SESL = L

CLSE(L fiXad)

SPl(Ye)

sP2(cy)

CLSE( = HG)

SP1(Mg)

SP2(G)

4~ n n: n n n n n

~!nnnnnnnnr
d n n n n n n n

-r n n n n n n r

CLSE( = HG) _l

SP1(Mg) _ n n n n n n r
SPZ(G)  ~i n n n n n n n

The SP2 pulw is delayed abut 35 ns at SESL= H
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HD
VD

CFM:
CBLK
PBLK

CSYN
HBLK

BF
CP

ENCP
LSW

HD
VD

CFM:
CBLK
PBLK

CSYN
HBLK

BF
CP

ENCP
LSW

NON-INTERIACE  MOOE
SYNCHRONIZING VERTICAL PULSE < NTSC >

258259260261 262 1 2 3 4 5 6 7 8 9 1 0 1 1  1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1  2 2 2 3 2 4 2 5

SYNCHRONIZING VERTICAL PULSE < PAL >

W309310 311 312 1 2 3 4 5 6 7 8 9 1 0 1 1  1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1  2 2 2 3 2 4 2 5

n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n,,, ,,, ,, ,,,,, :::! ,, ,,:, ,,,,, !, ,,, {: ,,
,,

JL_.

.—— —-, ,,, ,,

HD

VD

CBLK

OBCP

Vlx

V2X

V3X

V.x

VtiIx,  VH3X

OFDX (1/W s)

ofDx (1/2m s)

CCD OUTPUT

OBCP

HG

VERTICAL PULSE FOR DRIVING CCD < NTSC >

,258259,2@,261  2 6 2  1 2 , 3  4  5  , 6 , 7  8  9 , 1 0 , 1 1  1213,14:151617:18,192021  , 2 2 , 2 3 2 4 2 5 ,,, ,,, ,,
[ n n n n n n n n n n n n n n n n n n n n n n,, ,, ,, ,,,,, :, ,,,

1
,, ,,,,, ,,:: ,,

n n n D m ,, :, I n D n n
,, ,, ,,:: ,, ,, :! ,,,, ,, ,, ,, ,,, :!,, ,,:: ,, ,, :! ,,

::J n n J n n n n ,, J n n ,, :!!: :, :!n n n n n,, ,,,, :’:! ;!
n J n n n n ,,,,,, n n n n n run n n n n n n ,, n n n ,,,, ,,, ,, ,,

,, ,, ,,, ,, ,,, ,, ,,
u u u u u u IJu u u u u ,,:! :: :! :: :! ::, !: ,, u,, ,, ,,,:! :: ;,,, :::, ::! ,,,

u u u u u u u u H u u H :::, :: u u ,,,, ,, :,,, ,, ,,;,, ! ,, ,, :, !,! ,,
,, ,,, u“,, :!:! ,, ,, :! ,!

,, ,,:! ,,, !: ::,,, ,, ,,, ,,
T

‘*2 W~48t~@  4W;492~494~2
,,

+ +!+!+ +:+:+! +:+!+++!
‘W 485~4S7~489 491:493  :~1[

,,,, ,,
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HD

V D

CBLK

OBCP

VIX

V2X

V3X

V4X

VH!X,  VH3X

OFDX (1/W S)

OFDX (1 /2(XHJ  S)

CCD OUTPUT

OBCP

HG

NON-INTERIACE  MODE (cent’d)

VERTICAL PULSE FOR DRIVING CCD < PAL >

,W730B~,310,311312  1  2 ,  3  4 ,  5, 6  7  8 ,  9 , 1 0  1 1  1 2 , 1 3 , 1 4  1 5 , 1 6 , 1 7 , 1 8  1 9  2 0 , 2 1 , 2 2  2 3  2 4 ,
,, ,,, ,, ,,, ,,

n n n n n n n n n n n n D n n n n n,, ,,,, ,,,, ,, ,,, ,, !:
I I ,,,,, ,, ,,,, ,, ,, ,, ,,,

tl n ~ I l l ,, ,, ,,,, :,,, ::!,, ,,, ,,,, :,,,, ,,,,, :, ,,,,,
n n ,, ,,::n n n n ,, !:,

J ,, n n L ,,, n ,,, :;n n,, ,,,, ,,, ,, ,,,,, !: ,,,
J n n n n n n ,, :,,, ,, :, n n n n ,,,,, n ,,,,, ,,, ,, :,, , n n n n,,, ,, ,, ,, ,,, ,,
u H ,, 11 u u u u ,, u ,,:! :, Uu u u u u ,,:, ,, ::,,, :’ ::,, ,,
u 11 u u u u u :’u 11 ,, !: :: ::u u u u u u u u u u u u u ,,:’ ,,:,,! ,, ::,, ,,, ,, ,,,, ,, u’ :! ::,, :, ,,
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