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Timing Pulse Generator for 1/2” CCD

LZ92E62

“The LZ92E62 is a CMOS LSI which generates the
drive timing pulses for CCD and the pulses required
in processing the signals from CCD area sensors
(LZ2111], LZ2112], 1.Z2121], or LZ2122J).

It can be used in combination with the synchro-
nous signal generator IC (LZ92E60 or LZ93N19).

M Features

1. Switchable between NTSC and PAL mode. -

2. Switchable between the 1/2” CCDs of 542 hori-
zontal pixels and 720 horizontal pixels.

3. Electronic shutter function (1/1000 and 1/2000
sec).

4. Single +5V power supply.
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e Generator for 1/2” CCD
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W Absolute Maximum Ratings

Parameter Symbol - Rating Unit Note
Supply voltage Vee - - —0.3t0 +7 \'A 1
Input voltage Vi - —0.3to Vcc+0.3 - -V 2
Output voltage : Vo- —0.3 to Vgc+0.3 - \"J
Output current 1 - Iox 7.0 _mA 3
Oufput current 2 Toz | |- : 28.0 mA 4 -
Osc. inverter input voltage Vosci —1.0 to Vec +1.0 vV~ -
Power dissipation - Pp - * 600 mW 5
Oprating temprature Topr __—10to +70. °C
Storage temperature Tetg —55 to +150 °C
Note 1 : The maximum applicable voltage on V¢c with respect to GND.
2 : The maximum applicable voltage on input pins except for Vec with respect to GND.
3 : The maximum current of output buffer with Iop =4mA, Ioy=—2mA.
4 ;. The maximum current of output buffer with Iop=16mA, Ioy=—8mA.
5: Ta=60"C ’
B Recommended Operating Conditions
Parameter Symbol MIN., TYP. MAX. Unit
Supply voltage Vee 4.5 5.0 55 \'A
Operating temperature Topr —10 | 70 °C
B DC Characteristics .o (Vee=5.0V£10%, Ta=—10to +70°C)
Parameter 7 Symbol 7 Conditions MIN. TYP. MAX. Unit |Note
Input “Low” voltage Vio : 1.5 V. 1
Input “High” voltage Vi ) 3.5 v
Input “High” threshold voltage ' o 3.7 \'
Input “Low’" threshold voltage Vo - 1.0 v 2
Hysteresis voltage Vre—Vr- 0.4 \4 —
Vour | Iop=4mA 0.4 v 3 =
0 t “Low” — =
utpuf ow” voltage Vois IOL=16 mA . . 0.4 v 4 5 E
: Vomr | lon=—2mA 4.2 vV.1|3 =
Output “High” voltage Vouz Ion=—8mA 4.2 \' 4
Vous Ioy=0mA 4.7 v 5
. . Iu.u V[ = Vcc ) 1.0 H A 6
Input “ " _
pa ngh cun‘entr Ile V1=Vcc 8.0 50.0 nA 7
o Iiy V=0V - . - ‘1.0 ~A 8
Input “Low"” current s | V=0V —50.0 80 | #A |9
Limit oscillation frequency 0SC s 27.0 . MHz
Oscdlfmop inverter /0 5.0 pF
capacitance i
Current consumption 1 Icar V;=Vcc or GND . 10.0 #A
. f=10MHz, Vin=Vcc or GND
C . . 40.0
urrent consumption 2 Iecz | When in pattern operation 0 mA
Note 1 : Applied to all inputs except for VDI, SCKI, M;, M; inputs.. ~
Note 2 : Applied to- VDI, SCKI, M,, M, inputs.
Note 3 : Applied to all outputs except for FH1X, FH2X outputs.
Note 4 : Applied fo. FH1X, FH2X outputs. -
Note 5 : Applied to FH1X,; FH2X, FR outputs. (at Vcc=5.0V15%)
Note 6 : Applied to all inputs except for TST;, TST,, SESL inputs.
Note 7 : Applied to TST;, TST,, SESL inputs. .
Note 8 : Applied to all inputs except for My, Mz, M3, M, inputs.
Note 9 : Applied to M;, M, M,;, M, inputs.
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Timing Pulse Generator for 1/2” CCD

H Pin Function

156 0 ] 8180798 oooieao 2 ff

- LZ92E62

T-41-55

Pin No.| Symbol 1/0 Pin name Function
12| Vo Ics \'"2 An input pin for the V reference signal.
reference Connect to Vp, (pin 34) of SSG IC (LZ92E60 or LZQ3N19)
2 HDI Ic Hor. An input pin for the Hor. reference signal. Connect to HD (pln 31) of
reference SSG IC (LZ92E60 or LZ93N19).
.. The frequency is 1/2 of the signal to CKI (pin 46) and
3 | DO 0 1/2 driving output } ot to CLKI (pin 27) of SSG IC (LZ92E60 or LZ93N19).
) Optical black The pulse to be used to stqp BCP, (pin 37) signal and BCP; (pin 38)
4 | OBBL 0 control output signal of SSG IC (LZ92E60- or LZ93N19).
o Connect to CPBL (pin 36) of SSG IC.
Shutter speed " An input pin for selecting shutter speed.
5 VSMD Ic selection L level : 1/1000 sec, H level : 1/2000 sec
6 TST, ICD Test pin 1 A test pin. Set open or to L level in normal mode.
7 GND — Ground A ground pin. )
8 Vee - Power supply Supply +5V power.
' Carrier polarity An input pin for reversing polarity of color demodulation carrier at SE
9 SINV IC .
selection (pin 12). .
The pulse is used in color separator
10 ID, (6] Line index pulse The signal switches between H and L at every lines. It resets at” the
14th line when in NTSC mode, and at the 9th line when in PAL mode.
B Carrier phase An.input pin for selectiing th'e phase of SE (pin 12). )
11 SESL ICD selection L level : synchronizes with the rising edg_e of FH2X (pin 36).
H level : synchronizes with the rising edge of FH1X (pin 35).
Cardler for demod- A pulse to demodulate the signal from CCD.
12 SE 0 ﬁlation A 1/4 dividing output of CKI (pin 46). The carrier phase selection can
he made at SESL (pin 11) and SINV (pin 9).
13 SP, 0 Color sampling A pulse to be used for the color separation circuit which sample-holds
pulse 1 the signal from CCD. It is output when the SE (pin 12) is “Low”.
14 SP, o Color sampling A pulse to be used for the color separation circuit which sample-holds
pulse 2 the signal from CCD. It is output when the SE (pin 12) is “High”.
’ Phase adjust input An input pin for phase adjustmerit.
15 SCKI ICS 1 It is a Schmitt trigger input.
16 | SCK 0 E:taie adjust out- | A} output pin of SCKI (pin 15).
17 FS (0] Sampling pulse 1 A pulse to sample-hold the signal from CCD.
5 " A pulse to sample-hold the signal from: CCD.
18 | FSH 0 Sampling pulse 2 The output is a logical AND of M (pin 19) and M, (pin 20) input.
Pins to control the phase between FH1X (pin 35) and FS (pin 17).
M; 1 0 0 1
19 M, ICSU | §S phase control "My 1 1 0 0.
20 Mq IC5U . phase difference tq tg+1.5 | t+3.0 | tg+45
Also control the phase of FSH (pin 18). -
21 MCK, 0 1/2 dividing output | A 1/2 dividing output of CKI (pin 46).
1 The output phase is approx. the same as FH2X (pin 36).
02 MCK, o 1/2 dividing output | A 1/2 dividing output of CKI (pin 46). _
2 The output phase is delayed by approx. 90 degree from FH2X (pin 36).
23 MCK, o 1/2. dividing output A 1/2 dividing output of CKI (pin 46). The output phase is approx. the
3 same as FH1X (pin 35).
4 MCK, 0 1/2 dividing output A 1/2 dividing output for CKI (pin 46). The output phase is delayed by
) 4 approx. 90 degree from FH1X (pin 35).
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. Timing Pulse Generator for1/2” CCD ) - LZ92E62
_————___—__——— ' T-41- 55
Pin No. Syr'nbol /0 Pin name Function
) _ Pins to control the phase between FH1X (pin 35) and FCDS (pin 28).
2% | M, ICSU | FCDS phase control ﬁ; > i ‘; g L (1) unit (pes) ™
2 | M ICSU | FCD input- phase difference |ty | tat 1.5 | t4+3.0 | ts+4.5
[ It is a Schmitt trigger input which also control the phase of FCD (pin 27)
i . A pulse to clamp the output signal from CCD. The output is a logical
27 | FCD O | FCDS pulse 2- AND of M, (pin 25) and M (pin 26).
28 FCDS 0 FCDS pulse 1 - A pulse to clamp the output signal from CCD. .
" An input pin to select SSG IC.
2 | SLCT | IC | SSG selection Set to H level when LZ92E60 or LZ93N19 is used as SSG IC.
30 Vee — Power supply - Supply +5V power.
31 GND - Ground A ground pin.
An input pin to select CCD types.
32 CCMD. IC CCD selection L level : CCD of 542 horizontal pixels.
H level : CCD of 720 horizontal pixels.
A pin for select TV standards.
33 | TVMD | IC S;SC/ PAL selec- L level : NTSC system.
H level : PAL system.
,34 o o Cleaning plse :‘l}:lzepsulse becomes Low during the cease period of horizontal transter
A pulse that transfers the charge of the photodiode to the vertical reg-
35 VHX 0 Read out pulse ister. ’
Connect to 1B (pin 14) and 2B (pin 20) of V-driver IC (LR36682)L
%6 VIX 0 Vertical transfer A vertical transfer pulse for CCD. Connect to ¢ vi through V-driver
i pulse 1 IC (LR36682).
37 Vax o Vertical transfer A vertical transfer pulse for CCD Connect to ¢ vz through V-driver
pulse 2 IC (LR36682).
38 V3X 0 Vertical transfer A vertical transfer pulse for CCD. Connect to ¢ y3 through V-driver
pulse 3 IC (LR36682).
39 VaxX 0 Vertical transfer A vertical transfer pulse for CCD. Connect to ¢ v4 through V-driver =
pulse 4 IC (LR36682). 5 =
40 FH2X 0 Hor. transfer pulse 2 A horizontal transfer pulse for CCD. Connect to ¢ of CCD. —
41 GND — Ground | A ground pin.
42 FHIX 0 Hor. transfer pulse 1 A horizontal transfer pulse for CCD. Connect to ¢ y, of CCD.
A reset pulse for CCD.
3 FR 0 Reset p“lse  Connect to ¢ g of CCD through DC level shift circuit.
44 POFD o OFD control pulse A pulse to control OFD voltage when 1/2000 sec electronic shutter is
operated.
45 TST, ICD Test pin 2 A test pin. Set open or to L level in normal mode
: An input for reference clock.
The frequencies are as follows:
_NTSC mode (TVMD=L)
. 1212fH(CCMD=L) for CCD of 542 hor. pixels
46 CKI ICK Clock input 1616fH(CCMD=H) for CCD of 720 hor. pixels
PAL mode (TVMD=HY
1236fH(CCMD =L) for CCD of 542 hor. pixels
1648fH(CCMD=H) for CCD of 720-hor. pixels
fH=Hor. frequency
47 CKO OCK Clock output The output is the inverse CKI (pin 46).
' Select shutter mode.
48 SHMD Ic Shutter mode Se'fmt L level : 1/60 sec. H level : 1/1000 or 1/2000 sec
IC : Inputs (CMOS level). ICSU : Schmitt-trigger Inputs (CMOS level, with pull-up resistor).
O : Outputs. ICK : Oscillator Input. .
ICD : Inputs (CMOS level, with pull-down resistor). OCK : Oscillator Qutput.
ICS : Schmitt-trigger Inputs (CMOS level). -
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Timing Pulse Generator for 1/2" CCD : ‘ . LZ92E62
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o T-41-55
M Timing Diagrams ' oo
(1) NTSC vertical timing 1 (Electronic shutter speed : 1/60 sec)

Odd field 525" 1 - 10 ' ‘ 20 -
C.BLK _JL 1 [ i Lrn
COHD Lt Anfon RmonnnnfnRoAfR.NnARonf
vDlL — .1 1

VHX - - I
"OBBL-_____ ] ' — - L
POFD (L) '
Even field 263 272 282 ;
C.BLK _JL_JU ] |
HDI L. A A .. o o A nn.na o /. /m A 10 n n fa.n
VDI j 1 .

VX T SSUrruruvyyyuryyryyyyrry ey uyuyT
vex LA A A A AR AR AALANL AR LnA
B S T T ¥ Ve ¥ VeV T T T T 0 T T ViV T T

VHX

(g

IDy R
OBBL |
POFD (L)

{2) NTSC vertical timing 2 (Electronic shutter speed : 1/1000 sec)
Odd field 525 17 10 20
C.BLK _fL_JLI —
HDI A i A ./ nnnn ot annnanah
VDI | g

VIX T U U ULt

vex _fL N e = {l
-
I

?

V3X _||_> L
vax U UTULL
VHX — Iy . I
IDy

OBBL f _ 1
POFD — —————
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Timing Pulse Generator for 1/2” CCD o : LZ92E62
T-41-55
Even field : :
263 _ . 272 282
C.BLK _JLJU i L n_
gDl _ L L L Ao nnnnn R fnnfnanf pn i
VDI ] ' 1 . -
VIX U UL - il ininininly
vex _ Ny ' I S O N O
VX LN LI ' 1 1 A nnnon-
VAX U U LT IT i T o U ¥ o W W
VHX ry _ N —
009 T I I e DAY e I e Y O O s RN ey Yy Y oy Ny O
OBBL ______ [ — -
POFD — 1 i ) -
(3) NTSC vertical timing 3 (Electronic shutter speed : 1/2000 sec)
odd field
525 1 10 ’ 20
C.BLK _T1_N [ ] L
HDI | LA A A npannnnpennnrnnprninod L
VDI ﬁ - 1
2> S Vo o T Ton T pn T T pm T U [ M p M g pupnipmiaiminin
vex _JlL A A nnnmrel 1 M finnnn_
vax _Junn nnAa.fnrArrd . M n nnnn
A'Z>: o | ¥ e 1 1 W T O S et [ O T VU T O W :
VHX — i I -  —
1D1_l;I_l_I_1_J'7_J"'L_r_1_J—1_J_1____r_l_f_1_J_1__F'L_f" !E;EE
OBBL — I =
POFD 1 -
Even field
263 - 272 T282 )
C.BLK _[l_NI I | )
DI L nrnanrftanrnnnnnfrnrn pnan
VDI - L
VIX U U U U U U U 4T 1 T e W U T
vex il nnnpnn A fnmau o fn pnnn_
vax LA NN ] nafannonR.
; \Z> S T e U T e T > Uy U
: VHX _ Y il
| D7 e e e e e e e rere
OBBL T . — )

POFD : : 1 -
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Timing Pulse Generator for 1/2” CCD LZ92E62
{4) NTSC horizontal timing 1 (542 hor. pixels) ’ '
1%12‘ 120
HDI [ 1 _
DO A A A AU VA
FHIX WM e e : 167 AR
FH2X  MURARAR ATV 46 - - 67Uy
CcL - 44 ’ o 164

VIX . 7 . 71I - %22 -
59 92

V2X : | 1

80 i3
V3X i i 1
VX : . f“ ﬂm

119

ID: e Vi

MCK mmmmmmmmmmmmmmmmmmmmwmmmmmmmmmmm
MCKz R A A A A A e A A AR AR A A A A A A AR
IVECK:s { A T A e
MCK ¢ D A A A A A A AR g
~ { SINV : L JUULTAAA U R U U AR AR U UL Uiy

SINV : H UL nuuiiiiguiini Ui uiuiuriiuiiiuiiiiinuiiuinang

(5) NTSC horizontal timing 2 (542 hor. Vpixels)

HDI 132 120 123z___1z0
. _[_L——?l lz_z 71122
vix 5r19 32 59 92
z:; 80 113 e
—50131 50 101
> X‘ii 71 122 _ &5 %
Normal : 17H-18H | yox 57_‘92 oz - aL'
1/1000.: 2H-3H V3IX Eﬂnlﬂ ] jd ZL
1/2000 : 8H-9H Vix _5‘0__““‘, :. 6:4 17
1013 1103 407 497
\Y,I]t[;( 29 :]2'3: L m N
Normal : 280 H . (VZX _1;’ N 535
1/1000 : 265H, 266 H VixX -_als 0 le
1/2600 : 271H, 272H V4X = s;a
VHX 407 497 1013 1103
> v 38 635 as
X _J 1 I
T
1/1000 : 3H-4H | V2X T - il
1/2000 : 9H-10H viX — % 5
1z 614 17
X:I); = 407 497 ! — 1013 1103 403 v 497
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Timing Pulse Generator for 1/2” CCD . . LLZ92E62
(6) PAL vertical timing 1 (Electronic shutter speed 1/60 sec) T-41-55
1st and 3rd field _
- 623 625 1 6 ) ‘ : 23
C.BLK _LIU ] ) 2 ¢
HDL LA AANAAAAAAAANANNARAARAANANARN AR
VDI r 1

VHX : Iy
o, iy rJoLrrerirrreri e rer-
OBBL [
POFD (L)

2nd and 4th field

311 318 335

C.BLK _fL I " | |

HDI _fLfiiflnnnianiaprAnpiRRinNRAMNANANNARRADDN
VDI [ -

Wi I eI e T e N e TN e N T s Y T s T VO Y Y oy O o B e
OBBL [ ' L EE
POFD (L) =
. S —

(7) 'PAL vertical timing 3 (Electronic shutter speed : 1/1000 sec)
1st and 3rd field

623 625 1 6 23
C.BLK _JL_JU N Lnn_

HDI o fnnanniniRiRAfAMAfRMANARAN

VDI I - L

A2 G ¥ I ¥ W T ¥ 00 I IT | I e T s Vo P T

vex JL i g - | Bo— I MN_nnf n nn

VXK LN AN A NN el I nainnnn

VIX U Uy uyiiug DD—D—m—i— | T TV ¥ o Ve ¥
VHX LU vy -

o T e r e e e r e e e i
OBBL ____ | S,
POFD —L [ —
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Timing Pulse Generator for 1/2° CCD : : " LZ92E62
/7 /. [ /. /. /Z /. /7 /2 /7 2/ / T- 4 1 - 5 5 T

2nd and 4th field

311 318 o . 335

C.BLK _ILfLJ L
HDI LA AnafaARAARNAN M ANAMARAARARLD
VDI I ) 1

VIX UM LU m e W U e T T T T
VX A ANANAN MNCsSs————————x] MAALLLAN
VX _N NN A M_M_A_J_fint 1 nNNLnfann
VAX U U U U LU I g I3 ¥ T T T T T
VHX Ty ; = ]

1> iy TN s RN e Y ey IO e T Yy ey Y T oy Y Yy Yy Yy Yy Y
OBBL f - } -
POFD L —

‘ (8) PAL vertical tirﬁing 3 (Electronic shutter speed : 1/2000 sec)
1st and 3rd field

623 6251 6 : 23
C.BLK _IL_Jif Lt n
HDI L A filANAARANRARAARANANIDRMLELALLMCALALRAN
VDI f — ‘
VIX TNy gy V¥ T U
VX _Lifpanfannnnnnnnmgtd 1 n e nnin.
VK _LfiAARARMRDARDAMNN C—————2 . N nrnnif.
A5 G ¥ ¥ ¥ Vo ¥ 4 1 ¥ 0 g T o V¥ o ¥ e T
VHX Iy ] -
IDIW.
OBBL | .
POFD L N

2nd and 4th field

311 318 335
C.BLK LI : L hn_
HDI LA R LA A R RO Ag A A RAL A R NN A N f f & A
vDl ___ | 1 .
VIX U U v vy rruuc——= g Tpw I Tom Tnn Ton T
vox LA nannraunrnni o R rru I g | O OO O O
VX _fL b Ann-nAanrnnnf. gt L N i/ n
VX U U U U U UL vy y
VHX Ty 1]
D _ M rrrlrrrrirereresrererererer
OBBL | - |
POFD 1 —
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Timing Pulse Generator for 1/2" CCD o ) LZ92E62
yr-—— 7 77 /7 /77 /7 /7 /J /J /7 /7 /7 /7 /7 7 [/ ___ ¢4

(9) PAL horizontal timing 1 . : _ T-41 -557
. 1218 120
HDI | R 1 ‘
DO e R
FHIX - WIS L0 AR
FH2X WU is s TR
CL 44 - 188
: 1 i , I
VIX 71 122
- —
vex [__.180 113
R} S — 5 o
| B |

119

D X

MCK & WA AR AR
MCK 2 AT
MCK s A
MCK - NS
SINV : L IANULAAATAARRAATAAAAAUU AR AR AU AT
{va:H AR AARARATAR LU UU UL

(0 PAL horizontal timing 2 (542 hor. pixels)

T
lzola 120 1318 =
. 120 i -
- ngXI 71 122 71 122 5 =
5992 59.92 ——
V2x ——Qus - L
80 113
Xii 50 101 ] 50 101
ST 71 122 6547 a8
[ vix 59L§z sslT 3 !
Normal : 19H-200 | VX —fLl e =
171000 : 4H-5H VX Ik el Tak
1/2000 : IOH_IIH V4X 1025 1115 49°
VHX S 407 17
> 29 635
VlX 7 647
Normal : 332H V2X J | a
1/1000 : 317H,318H | V3X _J —
1/2000 : 323H,324H | vax __ S — —
5
S VHX =7 647 : 38
VIX —J N i
8 635 8
1/1000 : SH-6H VeX ", L L
1/2000 : 11 H-12H V3X T =5 e
vax — f '
_l 407 497 1025 1115 1 407 497
L VHX g — L
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Timing Pulse Generator for 1/2” CCD T-41-55 - LZ92E62
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(1) Relationship of input phase among DO, HD and HD;

1 cycle

LZ92E62 ' i
DO output - ]

LZ92E60. | - 1\ /—
CLKI input | 7 - : .
LZ92E60 {
HD output
LZ92E62 1
HDI input :
35ns 25ns (MIN.)
(MAX.)
27 _li R
CLK, i i 31po
- ] 1]
LZ92E60 EL},)’ LZ92E62
HD. 31 % HDy
SSG IC Timing IC
One cycle of DO output is 104ns for a 512-pixel (12 Relationship of input phase between

(H) CCD, and 79ns for a 760-pixel (H) CCD.

When a clock from the LZ92E62 is given to CLKI
input of the LZ92E60, a horizontal drive pulse is out-
put from HD output of the LZ92E60 after internal
delay time of 35ns MAX. (B interval). { \

The pulse is input to HD; input of the LZ92E62. It R Y Ve ) —
is necessary to take a “D” interval for at least 25ns -
for making an H reference signal after one cycle of VD: 7F 1
DO.

Accordingly; allowable delay time (A+C interval)
caused by wiring between LSls should be 44ns or VD \_ \
less for a 512-pixel (H) CCD and 19ns or less for a :
760-pixel (H) CCD.

HD,; and VD,
(ONTSC : Odd Field, PAL : 2nd and 4th Field

@NTSC : Even Field, PAL : 1st and 3rd Field

1/2.H
HD: s J( 1/2H
Ons (MIN.) Lus (MIN.)

VD, i |

) J
VDt \

X \
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