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Synchronous Slgnal Generator for 2/3” CCD LR3740/LR3740N
————————-——__—_ T-41 - 5 5
LR3740/ LR3 74ON Cenorator for 28+ GCD
.Generator for 2/3" CCD
B Description i : M _Pin Connectlons -
The LR3740/LR3740N is a CMOS synchronous LHQZ4O G e
signal generator LSI which generates TV synchro- . L & :
nous pulse and other pulses for NTSC video - g L a. & 2
cameras. LR EEER S
The LR3740 can be synchronized with external - [32][31)[3002128|>7|[2625]24) 23]
signals (generator locking) by using H reset;, V re- BFf4 22 CLK 1w
set, FH/2 reset and clock IN inputs. CBLES HBLn
The LR3740 is designed for industry-use pack- m‘g gg(fcm
aged in 44-pin QFP, and the LR3740N is for con- WH/PEa e
sumer-use packaged in 24-pin SOP. o FH/28 (3 17 NC
FH/2 EN(

[ | Features. ’ VBLcnr1 4] 12 Vioor |
1. Low power consumption [2][3T4 56 X7 XeT[o]
2. +5V single power supply %g;ﬁ ‘«sggg‘g §§§
3. SC-H phase control ’ . 38 & © ¥%8F%
4. Synchronized with external signals (generator SR =
locking) ‘ .
5. 44-pin quad flat package : LR3740 - T?',) View
24-pin small outline package : LR3740N '
LR3740N
4Fsc1|I
4Fscolz
GND, [3] -
4Fsc (0°-270°)[4] 2]l wHD,/FV
Vooi[5] : 20l WHD,/PBL
Fsc (180°) [6] 19| BBL
Nc[7] i8]cBL
Nc[8] . [17]BF
WBL[9] 16]SYNC,
TEST[L0 ~ |slvp
HD(11] 14]CP./SYNC,
GND[12] 13]CPy

“Top View
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Synchronous Signal Generator for 2/3"7CCD : LR3740/LR3740N
T-41-55
H Block Diagram T
LR3740N
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4Fscin (®
4Fscout (©®)
SC-H 19 GND1
Phase
Cont 12 Vooi
Line Decoder 7 I Frame Decorder
Fsc Phase1(4 Multi- |J T J
Cont 2Qs plexer I
GND &) H-V Mixing Gates | J
@ V-BL Cont 1
Voo ® Multiplexer J\E
TEST @) _ 7 V-BL .Cont 2
B, @ (30 G3) (DGIGIEIEIENI DD ED )
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Synchronous Signal Generator for 2/3” CCD : LR3740/LR3740N
A ST SRS ST SRS SRV AN A A SR ST ST S SR S S S S——
T-41-55
H Absolute Maximum Ratings T
Parameter ~ Symbol Rating Unit Note
Supply voltage ) Vop, Vo1 GND—0.3 to +6.0 \ 1,2
Input voltage Vi GND—0.3 to (Vpp* Vpp1) +0.3 )\ . 2
Qutput voltage Vo GND—0.3 to (Vpp*Vpp1) +0.3 A\ 2 .
Power dissipation Pp 400 | mW 3
QOperating temperature Topr —20 to +70 T
Storage temperature Tag —55 to 4150 T

Note 1: VDD=VDm
Note 2 : Referenced to GND
Note 3:: Ta=70TC

B Recommended Operating Conditions

Parameter Symbol MIN. TYP. MAX. Unit Note
Supply voltage Voo, Vobi 45 | 5.0 5.5 \' 1
Input voltage Ve GND Vop Vv 1 .
Operating temperature I tope -—20 +70 T
Oscillation frequency fck - 14.31818 ’ MHz

Note 1: Referenced to GND

M Electrical Characteristics _ _ Voo, Vpp1=5.0V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit Note
Vo | 0 | 10 | Vv
Input voltage Vin . 4.0 5.0 v
Io]_ VOL=O.4V —0.25 ) mA
1
Output voltage o | Vou=4.6V 0.25 B mA
IlLl V.L=0V —1.0 H A
2
Input current 1 Lew | Via=5.0V : 1.0 | #A
, 3
Input current 2 g | Vin=5.0V 1.0 | #A
Ia | V=0V -10 ©A
A 4 -
Input current 3 Iys | Vin=5.0V 7 100 | 250 | pA
Current dissipation Lopr All VO pins open i 45 10 mA 5
Fsc phase error A $sc | Fsc 0° to 270° pin =5 +5 dig 6

Note 1 : Applied to all output pins.

Note 2 : Applied to 4 Fscyy pins.

Note 3 : Applied to Fsc PHASE Cont 1, 2, SC-H PHASE Cont, Clockyy Cont, Clockny, H*BLyy, H-Reset, V+Reset, and Fiy/2' Reset pins.
Note 4 : Applied to output switch V-BL Cont 1, 2 and TEST pins.

Note 5 : Refer to the test circuit example 1.

Note 6 : Referenced to Fsc 180° pin.

B Switching Characteristics
(VDD=VD[)1=5.0V, CL=20})F, Ta=—20to +60’C)

Parameter Symbol | MIN. TYP. MAX. Unit Note
Rise time Ve 20 - 70 ns
Fall time . V¢ 20 70 ns
Propagation time difference Dty 50 100 ns 1

Refer to the test circuit example 2. The PG has 1/2 duty ratio.
Note 1 : H*BL pin as reference (difference from designed value)
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Synchronous Signal Generator for 2/3” CCD . LR3740/LR3740N
T-41-55
I Pin Description B
Pin No. Lo -
LR3740 | LR3740N Symbol -~ Function ‘ Note
1 - — VBLcnT2 Control input of CBL vertical BL time ) PD
* 1 WHD=H cycle output

2 .21 WHD,/FV %2 FV=YV cycle output

3 — Vr Counter reset input ) | PU

4 — SMPLgatE Composite output

5 23 Vobp Power supply

6 24 GND Ground

7 22 NC Non connection .

8 1 4 Fscmy 14.31818MHz oG

9 2 4 Fscout 14,31818MHz
10 3 GND, Ground 1
11 4 Fsc (0°-270°) 3.579545MHz output, Phase select output (0°-270%)

12 5 Vob1 Power supply 1
13 6 Fsc 180° 3.579545MHz output (180°).
14 — Fsceni . Control input of Fgc 0°-270° phase PU
15 — Fscentz Control input of Fgc 0°-270° phase - PU
16 7 NC Non connection
17 8 NC Non connection
18 — NC ) Non connection

19 — CLKcnT Input selection . PU
20 — SCHenr Control input of fsc 180° and H cycle phase fix and release PU
21 — HBLy Input of HBL time of CBL .
22 — CLKy 5.727272MHz input ) PU
23 9 WBL Composite output
24 10 TEST Test input ) PD
25 — Hg - | H counter reset input ) PU
26 11 HD H cycle output o i =
27 — HBL H cycle output 5 =
28 12 GND Ground =
29 13 Ccp, H. cycle output —

*1 CP2=H cycle output
30 14 CP,/SYNC, %2 SYNC2=composite output
31 15 . | VD . | V frequency output
32 16 SYNC, Composite output
33 — 2FH H/Z frequency output
34 17 BF Composite output
35 18 CBL Composite output
36 — VP V frequency output ) -
37 — CFMP 4 V frequency output )
38 — WH/P Composite output
39 — FH/2g Input of FH/2 output reset : ) PU
40 — FH/2 2H frequency output
41 — MODE Consumer usefindustrial use switching input PD
42 19 BBL ) Composite output -
. %1 WHD 2=H frequency output

43 20 WHD,/PBL %* 2 Pre BL.=composite output

44 — VBLcnt Control input of CBL vertical BL time PD

% 1: LR3740N, %2 : LR3740
Note PD : Pull-down resistor
PU : Pull-up resistor
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Synchronous Signal Generator for 2/3” CCD .. --LR3740/LR3740N - !
" M Input Pin Description ' : ) T-41-55
(1) Fsc phase cont 1, 2 (Pull-up resistor) ) . ’ - o
Parameter Input fevel
FSC PHASE Cont 1 L L H "H - o
Fsc PHASE Cont 2 L H L H v ) i
] Fsc 0°-270° output 0° 90° 180° | 270° '
L: Low, H : High

(2) SCH phase cont (Pull-up resistor)
The Fsc and SYNC 1 phases are fixed with the
SCH PHASE cont. to go High, and released to go

Low. o

Syne 1 ; —— )
Fsc 180 'IJ—U_U'WH"UUJLH_H_H_HJ‘U"UTHW

(Field 1) ' \

(Field 3) : I/
Syne 1 /m

- 1 4 .
Fsc 180° ) '
L+ 1 L1 L1 | oL

- I‘U’IFUTIJ’WIJ‘UULHJLMHHHFU‘[F‘T‘IJ“LF—U
Fsc 180° . '
(Field 2) |

(Field 4) 7 . ~

Note : To adjust the SC phase meets the SCH standards (EIA RS-170A)

(3) CLOCK in cont (Pull-up resistor) (5) VBL cont 1, 2 (Pull-down resistor)

The internal clock frequency is selected with the Y
CLOCK In Cont. To go High, and 1/2 dividing clock T geter et
frequency is selected to go Low. VEL Cont 2 - L H L H
(4) Output switch (Puli-down resistor) VBL width of C-BL ZQH 190 ISH, 17
Each output for the LR3740N is selected with the L: Low, H: High
output switch to go High, and each output for the (6) HBL in (Pull-up resistor)
LR3740 is selected to go Low. . . As for the LR3740, going the HBL in Low during

HBL period of CBL outputs Low.
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Synchronous Signal Generator for 2/3” CCD S . .- .. LR3740/LR3740N

(7) H-Reset, V-Reset, FH/2 Reset (Pull-up resistor) .. T'41'55 -
i— - 1H
H-BL — ' T
|
|<—t(HR)—-|' [«—tw(HR)
H- Reset ':
| U
I . .
FH/2 e —— - ’
p , I
[ t(Fu/2R) tw(Fu/2R)
Fu/2 Reset ! I
[ . 0.5H
S e
yne 1
t(V) -
-——-‘-—tw( VR)——I
V- Reset ————‘—_—Ii
. 77N
(Field 1,3) { ]
Sync 1 : : Ss-<!
(Field 2,4) ¢ )
N )
Parameter Symbol |, Time
H-Reset | Reset Pulse falling phase | t (HR) ?1\31.0 5;: ;‘)’ 24.5T
((IHeycle) | Reset Pulse width tw (HR) | 1T or more
Fuyz Reset .. : 20.5T to 185.5T
(@H cycle Reset Pulse nsm’grphase t Fu/2R) | (Note 2)
or once) Reset Pulse width tw (Fu/2R) | 1T or more
V-Reset Reset Pulse falling phase | t (VR) 5.5T to 95T
(1V cycle) | Reset Pulse width tw (VR) 4T or more

Note 1 : The reset position of H Reset is determined according to the point of single
* element. ]
Note 2 : t (F/2R) +ty (Fw/2R)=21.5T —184.5T

(8) TEST (Pull-down resistor)
The output waveforms shown in the Timing Dia-
gram are output with the TEST input to go Low,

A ——— iy pron——

and tested to go High.
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SHARP ELEK/ MELEC DIV LSE O l 8414074948 UUGIB‘%&'BI
Synchronous Signal Generator for 2/3” CCD - LR3740/LR3740N
__——_—_—____——____
Bl Application Circuit Example L S T- 41 55
(1) Internal sync. system : for color TV
4 4F'scour
Iu:ﬁ 4Fscin LR3740N
o -—

(2) External sync. system : H-V Reset for color TV

Fine
Delay
; 4Fsc0°-270°
VBS Chroma/Video Burst gate - 4Fsc
eparator [ | ] 4Fscin
sep phpse comparator Von -
7J;— SC-H Phase Cont
.V-Syne .
H-Syne - ) - V+Reset
- : BER N LR3740
Synec separator .
Delay H-Reset
HD
Fine i
Fine Mono H BLIN

(3) External sync. system (GEN LOCK) : for color TV

Fine
Delay
V =
VBS Chroma/ Video. Burst gate phase | | 4Fsc IF $ -
separator comparator Vco sc 5
SC-H - @
7; Phase cont ~
V+Sync
V- Reset
Syne separator Phaseé comparator -} HD
| Fine -
- g
5.727272 MHz §
Q
Vco CLOCK >
. z
Fine 3 8
"3
<20 &)
Mono T 717
”
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Synchronous Signal Generator for 2/3” CCD S LR3740/LR3740N

(4) Internal sync. system : for B/W TV ,T,',,4,]Z'55 .

5.727272 MH.
i CLOCKy

4Fscin

CLOCK LR3740

Fine

HD

Mono

= H-BLn

(5) External sync. system (GEN LOCK) : for B/W TV (industrial-use) -

7; 4Fscin
) LR3740
V Reset
VsB Sync separator -J .
— 0 .
P —  Phase comparator — HD
Fine =
5.727272MHz 3 —
Voo —{ CLOCK i < EE
= —
o 3 =
Fine 2 d
Mode I 7;7
—SHARP
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Synchronous Signal Generator for 2/3” CCD . . " LR3740/LR3740N
Y A S S S ARG SENEY AN S A SESNY SN SNSRI SRR S SR SR AR
B Test Circuits ' ' ‘ - - T141,f55.
(1) Current consumption ' ] ) (2) Switching characteristics
T 1 4Fscin

(3) Fsc-H phase difference test circuit

40 Synchro-scope
(Iwatsu SS-5121)

Fu/2
15pF

H

LR3740

Fsc180°

15pF

Hh

Test method : Triggered in FH/2, and read the phase difference on each temperature at FSC 180°.

SHARP
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SHARP ELEK/ MELEC DIV 15 0 || a18079a 0001651 3 |
Synchronous Signal Generator for 2/3” CCD : : ' LR3740/L.R3740N
T-41-55

(4) Phase difference test circuit sat Fsc 0'-270°

. 3.58 MHz R Ref Tektronix
- 1/4 7 %ﬂ LPF  [Prives Scm 5208
l .L '*;L i L . " . Vectorscope

Vée ; —;/'7' ® ® ’ - ) - )
14.31818 Voo Voor o B input

MHz " :
0SC Out ®4Fsein Fsc180® i 3.58MH _
unit - ) Buffer : LPF % I Driver
GND Fsc 0-270' @f—o A -

LR3740
S - +5V
Fsc Cont 1 @ *o .
S
Fsc Cont2 @ :
GND GND GND
® ® ©
L4
77
) ——
—_
SHARP
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Synchronous Signal Generator for 2/3” CCD . - LR3740/LR3740N
B Timing Diagram : ' T T'41'55 _
Output switch “H" waveform (1st, 3rd field)
' 0H 3H . 6H -~ 9H 12H 15H 18H 21H
syNe: T U T LAy Uy Uy U
SYNC; .
VD | - [ -
Vo T |
C.Elfz_Amlvl)EP | I R -
(st field) p . L n R nfononfnonR
35 PR U VO [ o T e VT T il
White P I—uuu “ 1
SAMPLE GATE . ML
peeBL U U U U U1 ' Juruvuruvuyu
?I\R)LHBLIW 1 o

S T e TV eV Ve VT T VT T i T T T T T
CP, i n i e nnarnrfn nnnnnn
epr NN I
L U U U U
S 2X¢3 )18 SO s 1O N s 1Y e Y e N Y O Y Yy O
Ry [ L LT L LML o e e e r e e

Output switch “H” waveform (1st, 3rd field)

3H 202H
VP =l

- 5 214H
whL i : 1

CBL output on HBLy (VBLcnt D, @)

' 0H 3H 6H 9H 12H 15H 18H 21H.

S | N TV i T
VBLent

® @ . )

L UL i ' r
v L N il
wer UL . Nl iy
s S - S 1 I I i U uu
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Synchronous Signal Generator for 2/3” CCD . : - >LR3740/LR3740N

. , : - T-41-55
Output switch “H” waveform (2nd, 4th field) : . B
262H 268H 271H - 274H 277H 280H 283H

SYNC (oH) . z?gg) (6H) - {9H)  (12H) (15H) (18) (21H)

1 .
SYNC: ok )
VD 1 [
FV — ) - N — -
BF LI | : rnnrriantnnnt
BBL _ - frrvyuvyyvuyvuyguryua
White P , o T e
GATE i M et !
peB. U U U U Ul - ~ — [y uutuy
CBL ~— | : ]

W ULy rrurvrryryurrrryrurueuy
e, QAL LA ML A Ainfi g rn oo Rrn nfnomon
R L RN AR LR LA
A Ininininininipinininininininingin'sin'ain'n'n'n '
Fedr) LML L LML L L e e r eI
meEeol LML L L rriri e rerer

Output switch “H™ waveform (2nd, 4th field)

265.5 H 464H —

VP - ) . =

] 3301 477H =

WBL T | =
- 11/21 : : j —

CBL output on HBLy (VBLonr @, @)

262H 265H - 268 H ) ’
VBLexr . . . ’ ) -
(O] . o _ ,
@@ _qnn , : rru
) O | I : furuu
“H"‘L" Il I I - . _ l | I l I l I II
e LML ipinininin
SHARP
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SHARP ELEK/ MELEC DIV 15€ D I 8180798 0001LSY 9 l
Synchronous Signal Generator for 2/3” CCD R LR3740/LR3740N

T-41-55

Output switch “H” waveform (H cycle)

1H (182T)

HBL —————— 57

|
H 5.5T135T .
syne:i{ EQ ) iy 05T 2!
: ' . [ : L] )
Vs fest=] | | | 1 -
. B 35T
H, | k LI
~ 65T,
SYNCz2<{ EQ - N | » 1J L
VS 135T I I l I
: 205T i
BF © 3T P 1T ™ = - r
BBL . i 17> ) . | R
WHite P (No HBLun e . .
=CBL w )_—% N I_r
SAMPLE GATE ! 86T f yry p—
1T =+
Pre BL 29T ] r
3T
HD 17T I
cp, i~ 1
211 - 9’I‘°T
2T L] L
FH/2 83l .
] f TH— | I
WBL - | =T . aT— f
Output switch “H” waveform (1st, 3rd field)
;s 3H 6H . 9H 12H 15H 18H 21
SYNG: T U1 AT r vy rvrrv vy o
VD ' - 1 [
BF 1 L L nn.nin f.nnna
BBL nnnnniHinindid nnfnhinnnnnann
CBL M ) 1N

HD I |||'||‘||]|‘|ﬂ|]|]|‘|nnﬂﬂ'nnnnlynrnnnn
cpy LA ' ‘

CP; Lt - nnan i
wip, _MLMAAAANANNANANANALNNMAn
WHD; N O O ¢ ¢ Y ¢ A £ N

0H 68H ) 214H .
i . 1

WBL
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SHARP ELEK/ MELEC DIV

SYNC,
vD
BF

BBL
CBL
HD
CPy

Synchronous Signal Generator for 2/3” CCD LR3740/LR3740N
Output switch “L"” waveform (2nd, 4th field) . g
262H 265H 268H 271H 274H 277TH . 280H 283H .
(0H) (1H) (6H) (9H) (12H) (15H) (18H) (21H)
1 I .

L ‘ ik i . nn n.n
O O T | uLnfnnnnnnn
_nnnaonrnnonnnanainnnnaonninnnin.

Lt it an i rnnf RAannnannnn

Lottt nnninrinnnnnnnn fnn

CP:
WHD;
WHD2

WBL

CBL

SYNC: {

BF
BBL
HD

CPy
CP2
WHD:
WHD:
WBL

H
EQ
\A

15€ D . 8180?98 000LbLSS ul

330H

HITIE

0H 477TH
T
Output switch “L” waveform (H cycle)
i iH -
32T . | —
4.5T > I‘Ts'.s'r =
esTES 0.5T —] I
=1 | L
“13.5'1‘:! | L 1 I
F195T>] r~
Iwrr m
o 12T l 7 L
g S | L
= 12T
—~ A N
10T
l‘—’l—_-LsT |
—[:g
" 20T —
— I 59T = 91T .
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SHARP ELEK/ MELEC DIV 156 0 || 8180798 oo01Lsk |
Synchronous Signal Generator for 2/3” CCD ' ' LR3740/LR3740N

B Electrical Characteristic Curves S [T-41-5 5.
Phase difference vs. Ambient temperature at Fsc 0°-270°

. (Vop=5V, Referenced to Fsg 180°)

Delay - Delay

20— — 2 -1

1 1
3 2
5 o 5 0
S 3
3 =
P b b Nt/
L
] L e\ z l/
A 1 4 A -1

—2 = — - -2 -
 Position0 Position 90°
Gain Gain ’
—20 20 60 100 —20 20 - 60 100
Ambient temperature (°C) ) Ambient temperature (*C)
Delay Delay

2 - 92—

1 1
8 ’ g
§ 0 A A A § 0
& & —
o k=1 4\ aum
§ 2
& -1 5 -1

-2 —2 ere ’
Position 180° 3 Position270*
Gain Gain
=20 20 60 100 =20 - 20 60 100
Ambient temperature (*C) Ambient temperature ("C)
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SHARP ELEK/ MELEC DIV - 15e o || 8120798 00016574 l
Synchronous Signal Generator for 2/3” CCD : : - LR3740/LR3740N
_——_—___—__——_———_

' oo : T-41-55

Fscu phase difference vs. Ambient femperature

Fu/2 et Y, Posi.
"Fsc 180° Nesa. /.

'

40 : - - 40

X
x
A\ AN
w 5NN\ % AN\
N
TN \x\ >
\A ~ \.A N
i N o) LN TS g
2 N D \\ 2 N o\\ \"
YL PN Y N2
10 AN 10 N ‘
N O N
- u] N —_ N
2 N | Y 2 N | Y
2 AN 3 \
=
= o & o
= <
2
—~10 - ~10
5=
X 60V - R X 60V
\ & 55V 7 . A 55V,
=30 5 50V -30 B0V
Vv 45V : V45V
0 40V O 40v
—40 - —40
—20 0 20, 40 60 80 20 0 20 40 60 80
Ambient temperature ("C) ' Ambient temperature ("C)
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Synchronous Signal Generator for 2/3” CCD

Phase difference (ns)

40

Fscu phase difference vs. Afnbient temperature"

30

20

10

A AV

/7
Phase difference (ns)

—10

—20

v NS
ST AL NS

—

—30

6OV
55V
5.0V

1)

—40

a5V
10V

oo b x

=20 0 20 40 60
*Ambient temperature (°C)

80
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LR3740/LR3740N

- T-41-55

" Fu/2 _/_'
- Posi.

20

—20F

—30

Fsc 180'&&__/-—.7 '
3()»'
X
A\
AN
\\\\
N,
A
IBONRAY
N Yo [N
N
AN A
oo N
N AN
\\ v\‘ \o
\ N
v [
\D
X 6.0V
A 55V
0 50V
V 45V
O 40V
|
—20 20 40 60 80

Ambienf temperature (°C)

/Y



