No. 3269 _ | LC7440

CMOS-LSI
Pll_g controller

The LC7440 CMOS LSt chip is a memory controller of the PIP (Picture In F'IC
VCR.
The LCT44Q has three internal OA converters. So, if the LS| is used toge

£

{LC?7480) and a memory, a component type PIP system can be configuredh

Features

1.Toree internal DA converters (Y, R-Y, B-Y)
2.Vertical filter function and high-quality frame dispiay
3.0n-chip odd/even field selector

4,.0n-chip PLL clrcuit (external VCO)

6.Sub-screen soecifications

{1} Display mode

(3} Display position select functi
harizontal positioning data)

{5) Horizontal resolution (
{8) Tone reproduction: 64

Case Qutline 3067-Q64AIC
{unit:mm)
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LC7440

LC7440 functional block diagram
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LC7440

Pin assignment

nanin

TVIVIR [
NTSC/PAL [
DT
WE
FAS
CAS
sc
SODI3
SODI2
SO0
SODID
WDO03
WDO2
WDO1

wDO0
A7

aisinisiutuisininisiniainls]

e[ orFo
27 oLPFI
20 kLPFO

B0 KLPFI

O

QiPs4

QW W Do AWM -

m mk wh mb ok mA
BT AW N -

LG7440
DIP§4S

DVpp

LC7440

o
LTI U T U U U O O U0 OO UL

a8
47

BAOUT
AVgg
AvVpp
CLAMPDA
RES
KouT
WAKU
SCK/FVP
SD/FHP
SER/PIN
SDE/STL
KDIS

WK

BBY
PLLOH

oV
OH
Ky

KH
CLAMPAD
ADCLK
BSW
Rsw
Ysw
ADD
AD1
ADZ
AD3
AD4
ADB
DVgg
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LC7440

Component type PIP system conflguration with the LC7440 and LCT480

L.C7480

R-¥

B-Y

VRM
VRSB

AD clamp

LC7440

CLAMP
PULSE

SY

SR-¥
SB-Y|=

&

CLK

'Y

ADS~0

Reset Input

Standby input

Maln vertleal gynchgp

sipnal Inpul &
Mafn hortzoatal &
pynchronous Ingut

¥

Y

CLAMPAD
YSW

RSW
BSW

ADCLK

NTSC/PAL

TV/VTR

PLLOH

KQUuT
WAKU

KLPFI
KLPFO

OLPFI
OLPFQ

104~

S04~

= 5C

Y

A\

R-Y

-
B-Y -

_ Reference voltage input

-

v

DA clamp

CLAMPAD

Sub sclect signal

Frame

Y

vCO

LPF

LPF
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LC7440

input pins
Pin No. , . o L
alFloie Pin hame | Connected to: Functional description i x(ﬁ)lrcmt type
_ Synch
40 | 48 | OV §!"§r£33° o Main screen vertical synch. sngn
30147 | OH ame as above
38 | 46 | KV Same as above
37 | 45 | KH Same as above
48 | 64 [SER/PIN |Vgp oF Vg
48 | 56 | SCK/FVP |Microcomputsr
47 [ 65 | SD/FHP |Sams as above
45 | 53 | SDE./STL |Same as above %—D
210 [NTSC/PAL| Voo or Vs MOS level
119 |[TV./VTR |Sama as above
26 | 34 [ ADS LC7480
27 {35 [AD4 LC7480
28136 | AD3 LC7480
29 | 37 | AD2 LC7480
3038 ; AD1 LC7480 TTL level

“Staptby Input (forces the PLL

fation clreuit to stop)

Serial output data from memory

Reset input (forces all the
functional blocks to stop)

41

49

Sub screen display ON/OFF
D/A converter frame signal output
ON/OFF

Horizontal synch. signal selection
for sub screen display positions

No. 3289.5/24




LC7440

Output pins

Pin No.
airlpip Pin name | Connacted to: Functional description Circuit type
32| 40 | YSW 1. C7480 MPX control
33| M1 {RSW L.C7480 Same as above
34 {42 | BSW L.C7480 Same as above
36 | 43 | ADCLK LC7480 Sampling clock
b6 | 64 | YAOUT I
571 1 | RAQUT
b5 [ 63 | BAQUT
BO | 58 | KOUT
49 1 57 | WAKU
16 | 24 | A7 Mamory
17| 25 [ A8 Same as above
18|28 | Ab
1927 1 A4 Same as ab
20|28 [ A3 Same as qki;gva
2129 | A2 '
22130
231N
12120
1342 Dual port memory write
14 data signals
15
b
6
4 Dual port memory control
4 ; i I
3 Saré as above Flonar
7 Same as above
36 | 44 | CLAMPAD'| LC7480 Clamp pulse signal for A/D
conversion
52160 [ CLAMPDA Clamp pulse signal for D/A
converter output

No. 3269-6/24
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Qther pins

Pin No.

alp

DIP

Pin name

Connected to;

/0

Functional description

24
25

53
54

32
33

61
62

DVDD
DV

AVoo
AV

] Power supply for digit
functional block

J Power supply forsanalo
functional bloc

62
61

a3
64

KLPF!
KLPFO

OLPFI
OLPFO

60
58
59

BIAS
ISET

VREF

Capacitor
Left open
L.C7480

Refer to
Note 2.

Note 1

Current cell 2H

—

—

83x3 pes.

KLPFO
OLPFO

Trl-state output

] BIAS

No. 3269.7/24
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Electrical characteristics

Absolufe maximum ratings/Ta=25 +2C, Vss=0V

Maximum supply VDD -0.3 to +1.0
voltage AVDD -0.3 to 1.0
Input voltage VIN -0.3 to Vpp+0.3
Qutput voltage YouT ~0.3 to Vpp+0.3
Maximum power Pp 500

disslpatlon

Cpearating temperature ToOP -10 to +70
Storage temperature TsT =65 to +125

Allowable operating condltlons/Ta=-10"C to +70 'C, Vas=0V

min typ
Supply voltage VDD 4,5 5.0
AVDD 4.5 5.0

High-lavel Vi1 2.2
input voltage ViH2 0.7VpD

Low-lavel input LTI TTL level
voltage (V|L2 CMOS lsvel
Reference voltage VREF
Phase compensation Ccgs
capacltance
Electrical characteristics/Ta=25
unit Remarks
High-level output YOH 1 v Except for KIL.PFOQ
vo|tage ( and OLPFO
Vorz v KLPFO,0OLPFO
4 Except for KLPFO
Low-lavel output (Vo v and QOLPFO
voltage V v KLPFQ,OLPFOQ
Operating current mA No output lcad
dissipatlon
(by digltal blocks)
Operating curren mA, No output load
disslpation
L, SBY aVSS 10 uA
-1 1 uA
Vi=¥pp,Vss 0.1 0.0t 0.1 A KLPFOQ,OLPFO
150 Q YAQUT
RAQUT
BAOUT

Mo, 3269.8/24
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Switching characteristics/Ta=25%2°C, Vpp=5V+10%, Vss=0V

min typ max unit

Vertical synch. signal
Puise width by 1 8
Rlse time tvR 50 ns
Fall time tvF 50 ns

Horlizontal synch. signal

Pulss width tHw 1
Rise time tHR
Fall time tHF

Serial data Interface signals

Serlal clock
Pulse width tscw 200
Rise time teer 50
Fall time tSCF 50
Data setup time tpsu 100
Data hold time tDH 30
interval time tsci 2

Control slgnais

Pulse width tow
Rise time tcr
Fall time tCF
Setup time

Hold time

Sarlal data

sSD

Cit 8 of tha Alt 1 of the
currant datm noat data

(2} TV/VCR pin = 'H'
tvF by R

e
i i
) '

No, 3269-0/24
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Digital processing specifications for sub screen

NTSC (fyy=15734Hz)

PAL (f=15625Hz2)

Sampling Sequence Yy R-Y, Yy B-Y, Y cworerans
Frequency 3201
fr{Hz) 5.035
Y only
Ty
R-Y only
fTR
B-Y only
fTe
Quantizatlon bit count 6 bits
DA converter| Y signal only
clock foy
{MH2z) R-Y signal only
fCR
B-Y signal only
fcp 3,150
Write Horizontal 252
126
63
63
85
244
t22
61
61
83

No, 3269-10/24
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Memory write range

<NTSC»>

63.5us

b
i
v H l I

- -— -

|

- I B7CLK |

[~ i '

o~ [

I _l

4

- Sha_d‘s_;d memory area
] o Is‘accessed during
o & 7
™ o]

<PAL >

/

2 -y __ CLK= 320fH = S5MHz2
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Memory read range

<NTSC» <PAL>
0 ‘} 217 261CLK 0 4 2’4;\'{' 2561CLK
] 1 i e,
0 : t 0 \
localonme 3
7 JES TSN N
16~=|---»
P R e e e
84

Suby screen display positioning (multiple

L

The data In parentheses

applles to the PAL

products.,

CLK=60fY
=0,9594MHz
{0.938MHz)

No, 3269-12/24
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On initialization

(#) RES pln - Reset input
The RES pin shouvld be sat to the 'L' level at power-on and before the PIP operation is started. The
internal control reglstars are set as shown in the table below.

Power on / i s E
|
RES ! U

Oscillation __ OFF ON | | ON

{2} SBY pin - Standby input
The SBY pin has the same functions as those of the RES
control registers. Note that the SBY register can be

he Inltialsdata of the internal
nto the standby mode.

Initial data

Internal register Reset

SBY L
WKVAR WKVAR1,2
FILD

KOUT KOuT1,2
POSVAR

STL STLt,2
FVPR
FHPR
PRI
VYWIPE
HWIPE

4

vopp level

Vgg level

Previous data

PIS and other pins: Level of corresponding Input pins,

Y Example: If the level of the KDIS pin Is 'L' with the
RES pin already set to L', the Kout, and
Kout 1 and 2 registers will have an 'L' level
loglc.

No, 3269-13/24
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Sub screen display setting

(1) Pin setting (one scresn mode only, SER/PIN = 'L}

PIn name Functional Description

SCK/FVP Screen

SD/FHP
[eo)] [0, 1))
[(Lo]  [0.1]

KDIg [H: Sub screen display ON
L: Sub screen display OFF

SDE/STL [H: Still plcture
L: Motlon plcture

WK [H: DAGC frame output ON?
L: DAC frame output OFF
The output qéor Is

Note:

Use of the SER/PIN pin enabfé atrewin firictions to be selected.

Pin name

L

SCK/FVP

Vertlcal control for four-
cornei posltioning

Horizontal control for four-
corner positioning

StiMl picture

g B

Initializatlon at reset

Sub screen display ON/OFF

Lnltialization at reset

frame output ON/OFF DAC frame output ON/OFF

No. 3269-14/24
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Serial data interface

(1) Serial input format (SER/PIN = 'H')

SD/FHP Y000 X001 X 1 ¥ oor Y owYDu)X i Yor
S T e O Y T I O O

SDE/STL
Data {D10 to D17) o6 {090 to Q2T set In the
Address spacl flcation the address specif spec|fHad by
{000 to DO7) D00 to DOT. first data.{DO0 to DO7) + 1).
when the SDE/STL pin level Is 'L', the first 8-bit da} 1'as atiireds data.The second
8-bit data Is set In a specified internal reglster. sTH i trapsferred to the
locatlon specified by (the first data + 1). Note that. addr “&@n be ghanged after the

{2) Internal control registers

X: Invalid

Serlal data MSB

LSB

Address data

Hexadecimal data

X0

POSVAR STL FVPR FHPR | Ona-screen

made

STL2 STLA FVPR FHPR | Two-screen
mode

Vp3 Vp2 Vp1 Vp0

Hp3 Hp2 Hp1 HpO
Ywk3 Ywk2 Ywki YwkO
Rwk3 Rwk2 Rwk1 Rwk0

VOFSO  Bwk5 Bwk4 Bwk3 Bwk2 Bwk1 Bwk0

Na, 3269-15/24
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(3) Register data functions Nota: Screen A - Sub display screens at fixed four corner positions
Screen B - Sub display screen at the positlen specified by
register data.
Fixed frame color - Pre-defined white frame color. See note 1.
Desired frame color - Frame color specifiad by register data

8. One-scresn mode

Data bit level
H L

Data blt namse

WKVAR Desired frame color Fixed frame col

FILD Field display
KOUT ON
POSVAR Screen B
STL Stil pleture

b. Two-screen mode

Data bit name Fungtion
PRj Priority control of two sub
sereens. Sea note 2.

KOUTH Screen A display control
KouUT?2 Screen B display control
STLA Motion picture Screen A control
STLZ2 Motion picture Sersen B control

Fixed frame color Screen A control

Fixed frame color Screen B controi

Na. 3269-16/24
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¢. Register data common to the one- and two-screen modes

Data bit name

Data bit level

H L
WK1 ON OFF DAC fraié outplit for Sorgén, A
WK2 ON OFF \
VWIPE ON OFF
HWIPE ON OFF
SBY ON OFF
Data blt name
Vp5 to O Screen B position control
Hps to O Np=[{Vp5 to 0)»1]x5H+3IH
Hp=[{Hp5 to 0)+$lx—-1—
60 H
(FVPR,FHPR)
{Vp5 to O,Hp5 to Q)
Nﬁ‘at,a"pit name Vertical fliter factor
3. Functlon
VDFS1 VDFSO First lline Second line Third line
L L 0,50 0.50 0.00
L H Q.25 0.50 0.25
H L 0.31 .38 0.31
H H X X X No use

No. 3268-17/24




L.C7440

Note 1:
MSB LSB
Ywks tc 0= 110000
RwkS to 0= 100000
Bwk3 to 0 =1 000 Q0
MNote 2@

This date blt controls sub-screen display prlority when two sub
screens are created on the same display area.

% +E
N

PRI="H"

)

-

PRI="L"

2

other,
However, this display s
created horlzontally.

Note 3:
Wipa function - A
functlon applies onl

mge td gragoally appear or disappear from tha display screen. This
ciaen display mode.

Time

About
ong
second

Abaut
one
second

About
ane
sacond

'\K_‘I‘_.
*: The above example shows the 4-step wipe operation, However, the actual wipe operation is
based on 64 steps.
*: The sub screen is made to disappear from the display screen area in the reverse order.

Nota 4:1f the standby meode Is activated, the PLL circuit stops. As a result, the contents of the memory
are not Kept,
The deta transfer to Internal registers can be conttnued because the VCO oscillatlon clock Is
not wsed.

No. 3260.18/24
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Oddfeven field selection circuit

The fields selection Is carrted out by using the phase difference between the two rising edges of OV
and OH If the TV/VCR Is 'L'. For this purpose, the two timing signals (OV and OH) should be input as

follows,

wo— L

1

1
on —JH—TL_TL 4

— lr-- 0.4H or less

| { [
Selected fields  Odd X Even N
! F

falling edges are used for the field selectlon. Not
should be gererated and equalizing pulse signals gf

Synch. signals

Video signal

No. 32689-19/24



LC7440

On TV/VCR pin

The following values can be set according to the TV/VCR pin lavels.

TV/VTR
Value item H

Synch. signal Negatve L | LJ | Positive
polarity
{V and H)
YDA output -y _I_'_'__,-—’_'
signal polarity
{AD Input:Y)

4

¥
Vertlcal frame 1H
of the WAKU pin en] |a264n8

KDUT, WAKU: Det

Timings of KOUT, RUT, WAKU D;:J:;; 528 nano
WAKU and DAC ’
outputs on dealing with tha sub screen

slgnél (Input signal to the OH pin} Is unstable, the PLL lock operation
A result, the sub screen display wlil flicker. In this case, set the

Ne, 3269-20/24
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Sub screen output timings

(1) TV/VCR = 'H'

KOUT

WAKLU

DAGC output

(2) TV/VCR = 'L

KOUT

WAKU

DAC output

Lt = 132ns
t2 = 396ns
t3 = H528ns

No, 3268-21/24
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Clamp pulse

{1) A/D converter clamp
The clamp pulses are output at the timings as shown below. In this case, the pedestal level should be
%

carefully consldered. -

AD Iiput e

LI
KH !
t1 t2
CLAMPAD
t1 = 5.6us Note: t3 >
t2 = 2.4us t4 >

{2} DA converter clamp
The DA converter cltamp pulse (CLAMPDA) |
However, its polarity Is always positive,

OH
u
CLAMPDA I
M

values except for sub screen output data are shown In the table below.

TV/VTR
o L
YAQUT T ' ] 000000 If TV mode has been selactad,
LSB the output Y signal is -Y,.
RAQUT 1900000 100000 If VCR mode has been selected,
tha output Y signal is Y.
BAOUT 100000 100000

"No. 3269-22/24
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Control signal output timings

{1} AD convertar (LCT480) control signal output timings

ADCLK

YSW

RSW

BSw

I
I
Sampling
data X x
I
1
pe——

Note: The above timings show -85
due to noises, pins should be wirsdwit
possible, ' E

ATto0 Row X COLUMN '

t=1/12801H

No, 3269.23/24
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b. Refresh timings
The refresh opserations are carrled out by using the CAS-before RAS refresh timings as shown
below.

RAS
\

A

—s 1=1/1280fy

¢. Data transfer — Serial read

RAS

AT to ¢
{Address)

S04 to 1 _
(Data output

#gtrors due to noises, pins should be wired with much care. The wires should be
as short as possible,

Tha applicetion circull diagrams and circuit consients herein are included a3 an sxample and provide no guaraniee for designing
equipmen| to be mass produced.

The inlormpation kerain & belisved (0 ba actuiate and refisble Howovar, no cespongibility is sssumed by SANYO for s use; nor
{or pay inlringamenix of palants or otlee righis of third poelios whizh ey result from s uee.
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