Ordering number : EN 34872 ]

CMOS LSl

LC74401E, 74402, 74402E

PIP Controllers

Preliminary

Overview

The LC74401E, LC74402, and LC74402E are memory
controllers for TV set and VCR PIP (picture in picture)
systems. Since these LSIs include three D/A converter
circuits, a component PIP system can be constructed by
combining one of these LSIs with memory and an A/D
converter such as the LC7480.

Features

+ Horizontal resolution: 600 TV lines*!
= Three D/A converters (for the Y, R-Y, and B-Y signals)
are incorporated in the PIP memory controller block.

» High image quality is supported by vertical filter

function frame memory processing*2.
» I2C bus controlled.
* Built-in PLL circuit (requires an external LPF)
* Supports NTSC, PAL, and multiple (NTSC-PAL)
~ formats
= External control functions (only provided by the
LC74401E)
— B-bit D/A converter (PWM): Six pins
— General-purpose ports: Four pins
* Sub-screen specifications
— Number of sub-screens; 1-8*2
— Display on/off and frame on/foff/color switching,
wipe function
— Supports switching between fixed (4 corners) and
arbitrary (8-bit specification of vertical and
horizontal position) display positions.
— Size: Area: 1/4, 1/9, 1/16, Vertical compression: 1/2,
1/3, 1/4; Horizontal compression: 2/3, 1/3, 1/6
Note: Horizontal compression can be adjusied by
changing the PLL divisor,
The display area can be changed independently
in the vertical and horizontal directions.
— Horizontal resolution (Y signal): About 250 dots
— Gradation (quantization): 64 (6 bils)
+ Operating supply voltage: 5 V= 10%

« QIPBOE: LC74401E
DIP64S: LC74402-Pin assignment identical to the
LC7442 (except for the serial control pins)
QIP64E: LC74402E-Pin assignment identical to the
LC7442E (except for the serial control pins)

Note 1
D/A Clock
Y 15.00 MHz
R-¥Y 3.75 MHz
B-Y 3,75 MHz

When the main screen synchronization PLL has the standard value
(PLL? to PLL3 = 10011}

Note 2: The specifications depend on the amount of
external memory as listed in the table below.

Display memory | 256 K 1™
One screen P O
Two screens x O
Three screens X A
Four screens X Fa

(. Frame display of both dynamic and static images supporied.
(Frame memory processing)

A Frame display of dynamic images only supported.

X:  Not supported.

Note: The number of sub-screens listed in the 1able above are doubled
in split mode. (However, image quality is reduced.)
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LC74401E, 74402, 74402E

unit: mm

unit: mm
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LC74401E, 74402, 74402E
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LC74401E, 74402, 74402E
Block Dlagram
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LC74401E, 74402, 74402E

Component-Type PIP System Structure Based on the LC74401E/2/2E and the LC7480

LC7 480 LC74404E Dual port DRAM
A/D
clamping
CLAMP — P
PULSE ADCLR WE WE
Sy YSW DT D_T
R-Y SA-Y ASW
sB-Y BSH "AS RAS
B-Y —_— N
CAS CAS
CLK ADCLK
e ADS~0 ADS~0 AB~0 =] AB~O
VAR 5
WDQ3~0C I04~1
4
§0DI3~0 S04~1
VREF
Reset — sc s€
RES
Main screen verlical synchronization N
——ne—l V=M
Main screen harizontal synchronization
Y Ee YAOUT (=
Sub-screen vertical synchronization —_— R-Y
V-5 RAQUT /M—m——m ==
Sub-screen harizonlal synchronization - B-Y
H-5 BAOQUT m——mm ==
FC-M
LPF BIAS
CP-M
FC-5 Mainisub switohing [blanking}
LPF
cP-s5 S-0UT ——
FRAME
Micro- ScL
~f f—————————
prmlszeésor SDA DA/A1~E & Exterqal com'roi
ADRS {functions unique to
PORT1~4 |—% N the LC74401E)

Aoz2570
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LC74401E, 74402, 74402E

Functional Overview

1.

10.

11.

12.

13.

Reducticn options

Vertical: Selectable 1/2, 1/3 and 1/4 reduction vertical filter coefficients.

Horizontal: (1/1) to 2/3 10 (1/2) to 1/3 to (1/4) to 1/6. Intermediate values are implemented using the aspect
correction function.

Number of sub-screens

With 1 Mb of memory: 1 to 4 or (8). * Values in parentheses are for SPLIT mode, where the image quality is
reduced.

With 256 kb of memory: 1 or (2).

Static images
With 1 Mb of memory: Frame static image (supported with 2 or fewer screens) or field static images
With 256 kb of memory: Field static image

Display position
Screen A: Fixed positions in the four corners
Screen B: Free positioning (Specified by 8 bits in each of the vertical and horizontal directions.)

Frame

* On/off selectable

= Two types that differ by insertion method
-— Pin frame: The frame position is specified by a high level pin output. (application frame insertion)
— D/A frame: A 50% white or arbitrary color overlapped on the Y, R-Y, and B-Y video signals.

Wipe
Twelve types

Blanking size
The vertical and herizontal directions can be specified independently (6 bits each)
Sixteen forms can be specified.

Blue background
The sub-screen can be set to all blue or all black,

Memory clear
Sets the data written to video memory to a fixed value corresponding to a 25% white color.

Wide-screen TV support

» Aspect correction function

*» Subtitle shifting
The subtitle arca can be trimmed and displayed as a sub-screen,
The vertical reduction ratio can be set independently to 1/4, 1/3, or 1/2. The horizontal reduction can be set to
values up to 1/1 using mode 2E.

Support for NTSC, PAL, and multi-mode (NTSC-PAL) products

External control functions using an I2C interface (LC74401E only)
» Six 8-bit D/A converter circuits built-in (PWM)
* Four general-purpose ports built-in

Setting adjustments
Fine adjustment of various settings, including sub-screen position displacement and color shift is supported.

No. 4872-6/19



LC74401E, 74402, 74402E

Sub-screen Size
The vertical and horizontal directions are controlled independently.

1. Vertical size
« 1/3 w0 (3) scan lines are compressed to a single scan line
* 1/4 to (4) scan lines are compressed to a single scan line

2. Horizontal size
* 1/3 10 A/D clock: DfA clock = 1:3
* 1/6 to A/D clock: D/A clock = 1:6
The data required for 1/6 reduction is one half that for 1/3 reduction.
* Aspect correction function

The horizontal direction size is adjusted by changing the VCO oscillator frequency (system clock).

This can be adjusted from -30% to +30%.

However, care is required when using this function. See the Application Manual for details.

* 2E mode

If 2E mode is used when 1/3 size is selected, the horizontal direction is expanded by a factor of two.

This is normally used only for special functions such as split mode.

Number of Sub-screens

Between one and eight sub-screens can be specified (when 1 Mb of VRAM is used),

[4
I

Two screens A
B1
B B2
[
I
L
7
Three screens A
g1
B1i B2
B2 B3
Fd
T
Four screens 81
pz2
83
B4
Split mode
[4 Fd [d
7 ¥ )
g1 {B1°
Bi1|B1i* B2i8a’
Bi|B1° pa|aza B3 |B3°
BilBY” BZ |B2° B3 |83 B4 |B4°
{
H

{ t
T ¥

Refer to the Application Manual for details on using these modes.

Aomavi
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LC74401E, 74402, 74402E

Wipe Function

Wipe operation can be set in the top, bottom, left, and right directions, and in the diagonal direction independently.

l

-

DIA

Aoes72

T — 1 These figures show, from lef to right,
the TOP, BOT, LEFT, and RIGHT modes.

L‘Ccmbinalions of the above meodes.

After a wipe mode has been set up, it operates automatically each time a sub-screen is switched on or off.

Display Area Function

This function controls the blanking area.
The vertical direction and horizontal direction can be set up independently.
The operating mode is set by setting the wipe function TOP, BOT, LEFT, or RIGHT mode.

Application Example

1. Excluding the masked portion of the letter box screen

(S

L]

2. Subtite display

Criginal main screen

AD2873

East vs. West
1 0

ABCD...

3. Small display

Reduces the portion of the main screen that is hidden.

AQ2ET74

\[Example: 70% display

Placing the sub-screen in an arbitrary position

O Note: The dotted lines

indicate the
removed sections.

BOT & RIGHT

Eastve. Waest

1:0

.................
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LC74401E, 74402, 74402E

Multl-Mode

1. When 1 Mb of VRAM is used
= Frame memory processing (FRM = high)
Dynamic images; Frame display (MUL = high, overrun phenomenon occurs)
Static images; Frame display
« Field memory processing (FRM = low, FILD = high)
Dynamic images: Field display {overrun phenomenon occurs)
Static images: Field display

NTSC/PAL (= main/sub)

One screen Two screens Three screens
{.
1 ¥
v 3
Not supported
{excessive screens)
a
{
¥
¢ ¢
1 J 7
v 4
b
s §
PAL/NTSC
* One screen ( Two screens Three screens Four screens
v 1 ¥ 7
3
Not supported
{excessive screens)
c
f §
(
v—L. 5 § §
4
s § §
The sub-screen size ratio (V) will be: acese

a:b:c:d:=1:08:0.77:058
If b and ¢ are used, the size change can be held to 5%.

2. When 256 kb of VRAM are used
Field memory processing (FRM = low, FILD = high)
Dynamic images: Field display {(overrun phenomenon occurs)
Static images: Ficld display
Only one screen can be displayed.

No. 4872-9/19



LC74401E, 74402, 74402E

Controi Reglster Table

Address Ms8 LSB
(HEX) 7 6 5 4 3 2 1 0

o1 SBY STL NT/PAL MUL FILD FRM P-NUM1 | P-NUMO [ Operating mode 1
02 WRT2 WRT1 WRTO DFIX | PCUT-8 | POUT-A FVP FHP Operating mode 2
03 VP7 VP& VP5 VP4 VP3 VP2 VP VPO Screen B display position (V)
04 HP7 "HPs HPS HP4 HP3 HP2 HP1 HPO Screen B display position (H)
05 FRM-B | FRM-A FRC-B FRC-A YFC5 YFC4 YFC3 YFC2 | Frame setting, frame color (Y)
06 RFC5 RFC4 RFC3 RFC2 BFC5 BFC4 BFC3 BFC2 | Frame color (R-Y, B-Y)
07 VDF-CO { HDF.2E | CL-AM1 | CL-AJO | FM-AJ1 | FM-AJO | YC-AJ1 | YC-AJO | Filter setting, adjustment 1
08 SIZE-V | SI2E-H SPLIT PLL? PLL8 PLLS PLL4 PLL3 | Sub-screen size, PLL
09 WPE-B | WPE-A TOP BOT LEFT RIGHT DIA WP-MOD | Wipe setting
0A PHP-M | PHP-S VBS5 VBS4 VBSa VBS2 VBS1 VBS0 | Display area (V)
0B DT-AJ1 | DT-AJO HBS5 HBS4 HBS3 HBS2 HBS1 HBSO | Display area (H)
oc TEXT | UPPER | M-BLUE | M-LVL YLS YLa YL3 yL2 Subtitle display setting
oD WV-AJ1 | WV-AJO | WH-AJY | WH-AJD | VP-AJ1 | VP-AJO | HP-AJt | HP-AJO | Display adjustment 2
0E DAC1-7 | DAC1-6 | DAC1-5 | DAC1-4 | DAC1-3 | DAC1-2 | DAC1-1 | DAC1-0 | 8-bit DA converter 1 data
oF DAC2-7 | DAC2-6 | DAC2-5 | DAC2-4 | DAC2-3 | DAC2-2 | DAC2-1 | DAC2-0 | 8-bit DA converter 2 data
10 DACI-7 | DAC3-8 DAC3-5 | DAC3-4 | DAC3-3 | DACS3-2 | DAC3-1 | DAC3-0 | 8-bit D/A converter 3 data
11 DAC4.7 | DAC4-6 | DAC4-5 | DAC4-4 | DAC4-3 | DAC4-2 | DAC4-1 | DAC4-.0 | 8-bit D/A converter 4 data
12 DAC5-7 | DACS-6 DACS-5 | DAC5-4 | DACS-3 | DACS-2 | DACS-1 | DACS-0 | 8-bit D/A converter 5 data
13 DACE-? | DACe-6 | DAC6-S | DAC6-4 | DACS-3 | DACs-2 | DACG-1 | DACB-0 | 8-bit D/A converter 6 data
14 [¢] 4] 0 0 PORT-4 | PORT-3 | PORT-2 | PORT-1 | General-purpose port
15 V-1/2 0 0 0 0 0 0 0 Test data

Note: t. “0" indicates that the register value is set 1o 0.
2. When designing an application, be sure to read the Application Manual and check any relevant notes.

3. Addresses OE to 14 are only valid for the LC74401E.
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LC74401E, 74402, 74402E

Register Data Overview

Address Symbol Description
SBY Standby mode (PLL circuit operating)
STL Static image (All wriling stopped)
NT/PAL Format selection (high: NTSC, iow: PAL)
o MUL Multi-mode
FILD Field display selection
FRM Frame memory processing selection
P-NUM1, 0 Number of screen B screens dispfayed (one to four screens)
WRT2100 Dynamic image setling (write screen specification)
02 D-FIX Memory clear (fixes the memory write data)
POUT-B, A Sub-screen display on/off
FVP, FHP Four corner fixed position {screen A) specification
03 VP70 0 Scraen B vertical position data
04 HP7to 0 Screen B horizontal position data
FRM-B, A D/A converter frame on/off
05 FRC-B, A DA converter frame color register value specification
YFC5to 2 DA converter frame color {Y)
RFC5t0 2 [V/A converter frame color {R-Y)
o6 BFCS5to2 D/A convertar frame color (B-Y)
VDF-CO Vertical filter coefficient specification
HOF, 2€ HDF thorizontal filter on/off when SIZE-H = 1)
o7 2E mode {horizontal 2x expansion) on/olf when SIZE-H = 0
CL-Al1,0 A/D converter clamping position adjustment
FM-AJ1, O D/A converter frame lefuright thickness adjustment
YC-Ad1,0 Paosition adjustment for C (R-Y, B-Y) with respect to Y
SIZE-V Vertical reduction specification H:u4  L:/3
08 SIZE-H Horizontal reduction specification H:1/6 L:1/3
SPLIT Split mode (Doubles the number of screens by splitting the sub-screens horizontally.)
PLL7 103 PLL divisor value (10011 is the standard value)
WPE-B, A Wipe or display area function enable
08 TOP to DIA Wipe or display area function shape specification
WP-MOD Wipe or display area function selection (high: wipe)
oA PHP-M, § Inversion or non-inversion of the field determination result
VBS5t0 0 Display area value setting {vertical direction)
0B DT-AM, 0 Mamory control signal {DT) adjustment
HBS5 to O Display area value setting {horizontal direction)
TEXT Partial display of an image reduced 1/2 in the vertical direction
UPPER Section specification for partial display in TEXT mode
oC M-BLUE Blue specification in masking mode
M-LVL Y level specification for the masked section
YL-51t02 Masking level (data compared to the Y level)
Wv-AJ1, 0 Write vertical direction adjustment
0D WH-AJ1, 0 Write horizontal direction adjustment
VP-AJ1, 0 Display position vertical direction adjusiment
HP-AH, 0 Display position horizontal direction adjusiment
ot DAC1-7t00
oF DAC2-7t00
10 DAC3-7100 )
External control D/A converter {B8-bit PWM) dala
11 DACa-7100
12 DAC5-71t00
13 "DACE-7100
14 PORT-410 1 General-purpose port data
15 V172 Vertical reduction specification 1/2

Note: The register lunclions at register addresses OE 1o 14 can only be used with the LC74401E.
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LC74401E, 74402, 74402E

Pin Functions

Pin No. BOE: LC74401E, 645: LC74402, 64E: LC74402E

Pin No.

643 oiE SOF Symbol o Connection Functions Circuit type

48 40 53 ] | (Mnaag\ar;jil:;gl;:::;:al synchronization signal

—_— Main screen herizontal synchronization signal
47 39 50 H-M | LA7403 or & syne (negative polarity) 4 g .
% a8 49 75 | |separatorIC Sub-screen vertical synchronization signal Schmitt
{negative polarity) SDA
45 27 8 AS | (Sr;l;::::e:o r]\:r?'t:?ntal synchronization signal l—
55 47 61 SCL | ‘ Serial dock
Microprocessor - 12c

54 46 60 SDA o Serial data

53 45 58 ADRS | Vsg AD2576
56 48 62 RES | Initialization circuit Reset

52 44 57 TEST | Vas Test {Tied to Vgg in normal operation.) 202577
— — 3 PORT1 o]

— - 8 PORT2 ° General-purpose ports

— — 15 PORT3 o]

— — 20 PORT4 (o]

10 2 4 wbOo3 o

1 3 5 woo2 i Memory Memory write data outputs

12 4 [ wDO1 o}

13 5 7 wDOo 0

14 6 g A8 (@] MSB

15 7 11 A7 o]

16 8 12 A& o

17 9 13 AS o] Addl_'ess

18 10 14 A4 o] Memory ;Azasg Li’;;p:,z;::r

19 " 18 A3 0 memory is used.)

20 12 17 A2 o

21 13 18 Al o

22 14 19 Al 8] LSB

23 15 21 o7 o

24 16 22 WE o)

25 17 25 RAS O |Memory Control signals

26 18 26 CAS o]

27 19 27 8C o] AD2578
28 20 28 elnll] I

29 21 29 SoDI2 I )

Memory Memery read data inputs

30 22 a0 S0DI 1

3t | 23 | 31 | SoDIo ) TiLlevel  soos79
— - 63 D/A1 0

— — 58 D/A2 0

— — 52 D/A3 0

— — 5 OAd 5 PWM D/A converter output _l

— — 47 D/AS 0

— — 46 D/AS 0 A02580

Continued on nexi page.
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LC74401E, 74402, 74402E

Continued from preceding page.
Pin No. 80E: LC74401E, 64S5: LC74402, 64E: LC74402E

545 P::E;IO' BOE Symbol o Conneclion Functions Circuit type
34 26 34 ADS5 ! M5B
35 27 35 AD4 |
36 28 36 AD3 : LC7480 Inputs for A/D converted digital data
a7 29 37 AD2 |
38 30 38 AD1 | ‘
39 31 39 ADO 1 LSB A02577
40 32 40 YSW O Y signal selection
41 33 42 RSW QO |LC7480 R-Y signal sefection | MPX switching signals
42 34 43 BSwW O B-Y signal selection
43 a5 44 ADCLK O |LC7480 Sampling clock
44 36 45 ADCLP O |LC7480 Clamping pulse
49 41 54 FRAME 6] LA7403 Frame pulse output
50 42 55 S-0UT O |LA7403 Main/sub switching signal
51 43 56 S-QuUT2 o |— Control signal AD2578
a2 24 32 DVpp Digital power supply
33 25 a3 DVgg {for logic circuits and line memory)
2 58 74 YA-OUT @] Y signal
57 73 RA-QUT o] LA7403 R-Y signal DA converler outputs
64 56 72 BA-OUT e} ' B-Y signal
63 55 ik VREF : LC7460 DrA converter analog system settings
62 54 70 BIAS - | Capacitor
59 78 Voo DrA converter analog system power supply
4 60 76 AVgg
63 79 CP-M o} LPF Charge pump output
8 64 8o . FC-M } LPF voc:'ﬁc:;aeloir:;&mro' Main screen
5 61 77 R-M — | Resistor Oscillator range resistor ;’g‘éhm”iza"o”
6 62 78 Vpp-M
Power supply
9 1 2 Vss-M
59 51 67 CP-§ (o] LPF Charge pump output
illator control
s | 50 | 88 | FCS I [LeF Sj;:;‘?npm Main soreen
61 53 69 R-S — | Resistor Oscillator range resistor | 8Ynchronization
60 52 68 Vpp-S veo
Power supply
57 49 65 Vgg 5
Specifications
Absolute Maximum Ratings at Ta =25+ 8°C, Vgg =0V
Parameter Symbo! Conditions Ratings Unit
Maximum supply voltage Vgp max ~-0.31to +7.0 v
Input voltage Vin =0.310 Vpp + 0.3 Ay
Qutput voltage Vout 0310 Vpp + 0.3 v
Allowable power dissipation Pd max 350 mw
Operating temperature Topr -1010 +70 °C
Storage temperature Tsig -5510 +125 °C

No. 4872-13/19




LC74401E, 74402, 74402E

Allowable Operating Ranges at Ta = -10 to +70°C, Vgg =0V

Parameter Symbol Conditions min typ max Unit
Supply voltage Vop 4.5 5.0 5.5 v
Input high level voltage Vi! OMOS level 0.7 Voo v
Vg2 TTL lgvel 2.2 v
Vi1 CMOS level 0.3 Vpp v
Input low lavel voltage
v 2 TTL level 08 v
Refarence voltage Vaer 34 | 08Vpp Voo v
Electrical Characteristics at Ta =25+ 2°C, Vpp =5V £10%, Vgg =0V
Parametar Symbol Conditions min typ max Unit
Output high leval voltage Vou't P?ns CP-M and CP-S: gy = -1 mA Vpp -1 v
Vou2 Pins other than CP-M and CP-8: Igy = —1 mA Vpp -1 A
Vgi1 | Pins CP-M and CP-S: Iy = 1 mA 10 v
Output low level voltage Vo 2 Pins other than CP-M and CP-S: I =2 mA 0.4 v
Vo3 With the SDA pin output active: Ig_ = 3mA 0.4 v
IDDD The DVSS pin 25 mA
Operating current drain™1 IooA The AVss pu? 21 mA
IppM Tha Vgg-M pin 2 mA
IppS The Vgg-S pin 2 mA
Quiescent current lopS :ixsb\(l:sggnals on the input pins and no output load. 10 PA
Input leakage current - Ik V)=Vpp. Vss -1 +1 pA
Qutput leakage current loz Pins CP-M and CP-8; V| = Vpp, Vgg -1 +1 pA
D/A converter output rasistance Rpa 150 Q
Note: 1. Testconditions as follows:
RES: Vpp, V-M, V-5: 60 Hz, H-M, H-5: 15 kHz
A/D convarter data; 1010..., No output load
2. There are four power supply pin systams,
The supply voltages must all be equal, i.e.. DVpp = AVpp = VoM = Vpp-S. Descriptions are in terms of Vpp-
The grounds must all be equal, i.e., DVgg = AVgg = Vgg-M = Vgg-S. Descriptions are in terms of Vgs.
Switching Characteristics at Ta=25+2°C, Vp, =5V £ 10%, Vgg=0V
Parameter I Symbaol | Conditions min vp max Unit
Vartical synchronization signal
Pulse width tyw 1 ns
Rise time tvA 50 ns
Fall time tve 50 ns
Herizontal synchronization signal
Pulse width tHw 1 ns
Rise time tr 50 ns
Fall time tir 50 ns
[2C timing
SCi. frequency tscL 100 kHz
Bus release time tgur 47 us
Start hold time tHo: STA 4.0 us
SCL low pariod fLow 47 T
SCL high period tHigH 4.0 us
Data hold time typ: DAT 0 [1H]
Data selup time tgy: DAT 250 ns
Rise time tp 1000 ns
Fall ime iF 300 ns
Stop setup time tgy; STO 4.0 us
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P S P
-— 0,8V
=] ceves | X XX \_
-—0,2¥pp
tBUF : ]
— tR tF
tLOW —
SCL
tHIGH
_Mo
tHD:STA tHD:DAT tSUIDAT
§; Start conditions IYTLIN

P: Stop conditions

Synchronization Signal

tVF tVW tYR
) 2
tHF tHN tHA

Aogsaz

Sub-Screen Digital Processing Specifications

ltern , NTSC (fy = 15734 Hz) | PAL (I, = 15625 Hz)
Sequence Y,R-Y,Y,BY, Y, - Y, - ..
Frequency 640 fy
Fr (MHz) 10.070 | 10.000
Y only 320 fy
Sampling fry 5.035 | 5.000
R-¥ only 80 Iy
1R 1.258 | 1.250
B-Y only BO
fra 1.258 | 1.250
Cuantization bits 6 bits
Y signal 960 fy
fov 15.105 ] 15.000
DrA converter clock (MHz)™! R-Y signal 240
Icr 3776 [ 3750
B-Y signal 240 fyy
ica "8.776 [ 3.750
Horizontal dots 384
Y only 256
Write R-Y only &4
B-Y only 64
Vertica! H count 80 84
Horizontal dots 370
: Y only 250
Read and display®2 R-Y only 60
B-Y only 60
Vertical H count 77 | 83

Note: 1. When the PLL divisor has the standard value, i.e., PLL7 to PLL3 = 10011.
2. Approximate values.
(The number of horizontal dots depends on the frame width adjustment, and the vertical H count depends on address correction.)
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Initialization

1. RES pin: Reset
The RES pin must be set low when power is firsi applied.

0.9vpp

tpy: Several ps or longer.
Power supply pins D W g

0.3Vpp

RES pin

Aogoas

2. Internal control registers
These LSIs go to the standby state (SBY = high) after a reset. When developing microprocessor software, be sure 1o
send data to all registers. Also be sure to send zero data to the zero registers at addresses 14H and 15H.

12C Control

Data format

0 T\__/TXOX (X T\e/_aen XX X \ner /X g Xo\no /T X \wen X \aew /™
L nngnnf _nr—

\ N\ FAN /\ / /
Slave address Register address Data 1 Data 2 Datan
(A1) Aozena

Data 1 is stored at register address Al. For data 2, Al is incremented and data 2 is stored at Al + 1.

Slave Address

A6 A5 A4 A3 A2 Al AO R/W
0 [ 1 0 0 1 1

Synchronizatlon Signal Input

1. Sync separator
The LC74401E requires sync separated (including AFC processing) V and H signals for both the main and sub-
screens. Since V is used for frame determination and H is used as the PLL reference signal, these signals must be
input reliably.
* The standard values are set up assuming that the H-M and H-S inputs are delayed about 1 us from the video signal
horizontal synchronization signal.
Vidao signal

s

AD25Ban

* Equalizing pulses must be removed.

* Since noise in the synchronization signal will disrupt the screen image, care must be used in the layout of these lines.

* We recommend turning off sub-screen display when the synchronization signals are unstable, since such instability
can disrupt the sub-screen image.
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2. Field determination circuoit

Since the field is determined by the phase difference between the falling edges of the V and H signals, these signals
must be input with the timing shown in the figure.

il Se—— ) I
RN =l L1
Field as daterminaﬂ_-.l .')2_ Odd gt X Even

AQROAS

Here,aand b mustbe: a=0.02t00.40H, b=06010098H.
The synchronization signal pulse widths are: byy > 1 us, by > 1 ps.

Clamping Pulses

1. A/D converter clamping

Since clamping pulses are output \_\LIE the timing shown in the figure, they must set to fall in the pedestal range. On a
reset or during standby mode, the H-S input signal becomes a positive polarity signal, and is output as such.

A/DAT —]—J—-—

ta ta
H-8 —_ [
te ta
ADCLP

Reset or standby
AQ2887
Note: Here, t3 and t4 must be. 13 = 0 ps, 14 > 0.5 ps.

2. D/A converter clamping

D/A converter I_I W L—I

output

1. 1
@ - Sub-screen display | @

Admoan

The digital data for the regions A is as follows:

Y DrA converter input: 000000

R-Y DvA converter input: 100000

B-Y D/A converter input. 100000

Clamping is applied on the main screen horizontal syncheonization signal,
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A/D converter (LC7480) related signals

External Control Output Timing

1.

a
r=
>
-
T
-
>* _-—tsssssssdessesss e s —--———-
a L b8 @
shoascsass LI L L pepunpp | — LY o
m - SR JN o™ ] I P,
- “
». . J SRR R SRR S
@
e = T e I ) N 2
o 2 S R N - Y P
e g8 3
| E .
._m llllllllllllllll Y R el ELL LR Py
- 2 .
N —) \‘.'Ill.ll..rll-
> m ..l...ll\.l\ll ™~ VA
g —1 |- > S
S 5
...... o = g
a b o @
S x c 3
—_ = o
o Y SNPERPIVEFIVE E R S ] M |||||||||||||||||||||||||| [ ST . o [P SIS 5
- c 3
..... 1w 2 S E | 2
=4 - B DL L . e e el — @ o o
o p = al & _l.
= [
e 3 2 & E
— — B LTI TS SRR AT DT o e g DL T~ PSGupapapuy FRvRgaps Ry SR S [ PP FEP I ——— S .
||||||| W .M m Ium M b %
e, IRy SRR DU I, = 9 =
ol - g < i 2
ol o ’ = a - <
=) - KRN SR N = 0 I N .2d.5d R
a 5 £
et = 5, 5 w .m x e
n B A N - aman a < e
-— bt 2 = E M et caw.
—-ee = + o [+
_ 2 = ﬁ > -z % * =
2 = IS RSNE N SR £ z s IS S SN [N JR PR B w S SR, S
> - =] . - Ry <
G =4 @ T ] Q
Y R _ £ & % 3 T 3 5 &
2 i Z5 £%5 =) e e P v 1]
3 3 £5 £% o - w w =3 ] ] " I
@ = o2 o2 w fandd 7 < « w 2 235 s < <
= x x = 2 it} <L <5 = ] Q -4 (2] x mm ©g B T o
I n a 3 = = o= ax= = E = zZ <= z
T % 53 3 P o © 2% g
Do £ = - w [ k] I3
8 & 2 3 T 3 = 87 3
.. < ..
£ 8 o i « i 2 =AQ ~
n 2 &) “ [ a 2 e .
o5 =

No. 4872-18/19

AOEOOE

1/1280fH

t




LC74401E, 74402, 74402E

3. Data transfer — serial read

1 + ] . L]
T I Y e
' H ' i 4 1 1
H H : ) L] L}
] ! 1 ' H
— T M T 1 L]
e 5 E : E
H 1 t 1 ' 1
: i ! i : i ' i
T '
AB-0 ROK | i coL ! ' ' :
i [] : H T
i H H ' !
; : : = i i E i
o7 ' : i : [ ' :
E : i g : :
: . : : r.I‘I'SL.}--t-—-ithlo E
sC ' ' |
S0 I e e O e B e B e
1
: i : : : i
soam1 | X : : : :

Xt X
l._i._.[ t=n 1/960 f, (about 67 rs)

This value of tis for a PLL7 to PLLA ADEGOZ
valus of 10011.

Note: 1. Since these are high speed signals, care must be taken to keep their lines as short as possible.
2. Contact your Sanyo representative when determining the memory 1o use.

B No products described or contained hersin are intended for use in surgical implants, life-support systems,
asrospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

M Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Ageept full responsibility and indemnify and defend SANYQ ELECTRIC GO, LTD,, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQO ELECTRIC CO, LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

M Information (including circuit diagrams and circuit parameters) hersin is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of

third parties.

This catalog provides information as of June , 1996 _' Specifications and information herein are subject
to change without notice.
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