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CMOS LsI

LC7441N, 7441NE

Picture-in-picture Controller
for TVs and VCRs

Preliminary

Overview

The LC7441N, 7441NE are picture-in-picture (PIP) sys-
tem controller ICs for use in NTSC, PAL or multi-system
{both NTSC and PAL) TVs and VCRs. The LC744] PIP
system configuration requires discrete LC7480 A/D con-
verter and memory ICs.

The LC7441 system controller IC provides nested-pic-
ture main-screenfsub-screen video signal control. Single
or multiple (2) sub-screens occupying 11.11% (one-third
height, one-third width) of the main-screen can be con-
structed and controlled. Features include still/active dis-
play, white/color frame, fixed/variable (screen)
positioning, and wipe function for gradual sub-screen
display and erasure. Sub-screen horizontal resolution is
achieved by 248 6-bit, 64-level samples.

The 1.C7441 construction includes A/D interface, verti-
cal (VERT) filter, memory controller, odd-field decision
circuits, read/write PLLs and D/A converters.

The LC7441 operates from a 5 V supply and is available
in 64-pin DIPs and 64-pin QIPs.

SANYO Electric Co.,Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tokyo Bidg., 1-10,1 Chome, Ueno, Taito-ku, TOKYQ, 110 JAPAN

Features

¢ NTSC, PAL and multi-system compatibility

* TV and VCR signals

¢ Forms component-based PIP controller system,

* One or two (nested) sub-screens occupying 11.11% of
main-screen

¢ Still and active video display control

* White and colored screen frames

¢ Fixed and variable screen positioning

¢ Gradual sub-screen display and erasure (wipe) func-
tion

s A/D interface, vertical (VERT) filter, memory control-
ler

* Three D/A converters

* 5V supply

¢ 64-pin DIP and. 64-pin QIP

51595TH (ID) / 4212JN No, 3941—1/21



LC7441N, 7441NE

Pin Assignments

Package Dimensions
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LC7441N, 7441NE

Block Diagram
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LC7441N, 7441NE

PIP System Diagram

LC7480 LC7441N 256 Kbit dual-port DRAM
CLAMP PULSE [ CLAMPAD WE WE
A
SY [ YSW boT » DT
R-Y _—s) Ay SP-Y RSW
SB-Y [ BSW RAS + RAS
B-Y J— —
—— B-Y CAS CAS
CLK [+ ADCLK
VAM ADto A7 .g Al AT
VAB ADOto ADS %’ » ADO10 ADS
N WDOO 1o WDO3 [ + 10110104
VREF SODIOto SODI3 |« ,; 501 1o 504
Reset FES sC §C
Standby Y
Main-sereen verical sync o ov
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- izontal e
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LC 7444
Pin Functions
Number
Name Equivalent clreult Function
qQp - Dip
1 9 TWNTR I TVAVCR sclect, CMOS input
2 10 | NTSG/PAL | NTSC/PAL select, CMOS input
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LC7441N, 7441NE

Humber
Name Equivalent clreult Function
QP DiP
3 11 oT
4 12 WE |
5 13 RAS {>—n Dual-port memory contral outpuls
6 14 TAS ' |
7 15 8C
8 16 SODI3
9 17 SODI2 | 4-bit, dual-port memory serial oulput data,
10 18 SODI1 | [ TTL inputs
11 12 S00I0
12 20 WDOCa
18 21 WDoz2 I
:{>———l 4-bif, dual-porl memory input data oulput knes
14 22 WDO1 |
15 23 WCoo
16 24 A7
17 25 AG
18 26 AS
19 & A4 | a-bit, dual-port memery address output lines.
50 28 A3 > .| The msb is A7, and the Isb, AD.
21 2 A2
22 30 Al
23 31 AQ
24 32 DVDD & V digital supply
25 a3 DVsS Digital ground
% 34 AD5
27 35 AD4
2 % AD3 I 6-bit, sampled digital data TTL inputs,
29 a7 AD2 .l > The msb is ADS, and the Isb, ADC.
30 38 AD1
3 39 ADO
a2 40 YSW AD interface Y-select output
33 41 RSW | AD interlace R — Y select oulput
34 42 BSW | NO interface B — Y select oulput
35 43 ADCLK | Sampling-clock output
36 44 CLAMPAD ND conversion ¢lamp pulse output
37 45 KH Sut-screen horizontal sync input
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LC7441N, 7441NE

Number
Name Equivalent elrcult Function

Qip DIP

as 46 KV ]-—-Do Sub-screen verlical sync, Schmitl-frigger input

39 47 OH Main-s¢reen herizontal syne input

40 48 ov l—|>o Mzin-screen vertical syne, Schmill-lrigger input

| Read-PLL horizontal sync signal select,

41 49 PLLOH |_|| o CMOS input

42 50 SBY l———c{> Active'OW standby mode sel, CMOS input

43 51 WK | Sub-screen frame ON/OFF select, CMOS inpul

44 52 KDIS | Sub-screen display ON/OFF select, CMOS input
Serial data enable and siill picture select,

45 53 BDE/STL CMOS input

46 54 SER/PIN | Serial data and pin data select, CMOS input

- {>° Serial data and sub-screen herizontal position

il % SOFHP | select, CMOS input
Serial dala clock and sub-screen verlical

48 % SCKFVP posifion select, CMOS input

49 &7 WAKU | Frame output

50 58 KoUT | Main-screen/sub-screen switch, blanking signal
oulpit

51 59 RES l—<{> Active-LOW reset, CMOS input
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LC7441N, 7441NE

Number
Name Equivalent circult Function
QP DIP
52 60 CLAMPDA c{>—-.| D/A converler clamp-pulse output
53 61 AVDD § V apalog supply
54 62 AVSS Analog ground
85 63 BAOUT B — Y D/A converter outpul
56 B4 YAQUT c|>—l: Y DIA converter oulput
57 1 RAQUT R — Y D/A converter output
58 2 NC No connection
59 3 VREF D/A converters reference voliage input
-8 8ias
63x3 F
VREF current coll
array
60 4 BIAS ] DA converters bias capaciter connection
—
Phesc Sub-screen herizontal sync PLL charge-pump,
&1 § KLPFO gornparator KLPFO wistate. output
—
62 8 KLPFI Subrscreen horizontal sync PLL VCO clock
input
I-
KLPFI,
63 7 OLPFI OLPFI Sub-soreen horizontal sync PtL VCO clock
input
——
Phase Main-screen horizontal sync PLL charge-pump,
64 8 GLPFO comparator KLPFO fistals output
—
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Specifications

Absolute Maximum Ratings

Vpp = DVpp = AVpp, Vss = DVss = AVgs = Q0 V
Parameter Symbol Ratings Unit
Supply vollage range Voo ~0.3 o 7.0 A
Input voltage range' Vi ~0.3 to Vpp + 0.3 v
Output voltage range Vo —0.3 %o Vpp + 0.3 v
Allowable power dissipation Pd max 500 mW
Operating temperature range Topr -10 o 70 °C
Storage temperaiure range Tsy —55 to 125 G
Allowable Operating Ranges
Voo = DVDD = AVpp, T. = 25 °C
Parameter Symbol Ratings Unit
Supply voltage Voo 5 )
Supply vollage range Voo 45 to 6.5 v
Electrical Characteristics
Voo = DVpp = AVpp = 5 V £10%, Vss = 0 V, T..= 2310 27‘ C
Parameter Symbo! Conditions Retings Unit
min typ max
Vaes = Veor = Voo,
Digital supply current Ioon }g: - m‘; N ig r;z, - 20 - mA
fiirrl = loter = 20 MHz
Vres = Vey = Voo,
Analog supply current Iopa ;g: - :’; - ig Eﬁz, - 20 - mA
fiwer = Torer = 20 MHz
Standoy supply currenl lobo VAES = Vea7 = Vss - - 10 A
Input leakage current lorr -1 - 1 BA
TIL LOW-leve! input voltage ViL - - 0.6 v
CMOS LOW-leve! inpui voltage Viz - - 0.3¥pp v
TTL HIGH-level input voltage Ving 2.2 - - v
CMOS HIGH-level inpul voltage Vinz 0.7Voo - - v
Reference vollage VAEF - AVpp - 1 AVpp v
KLPF1 and OLPFI input voltage v iﬁlﬁﬁfﬂ&;ﬁiﬁ 1 - - Voo
E::;Cl) and OLPFO output leakage loz Vi = Vop or Vs o 0ot o A
tm?vgiciff NLPFO s OLPFO Vou lou = 4 maA - - 04 Y
‘lfcIJ.II‘;I;(BJ and OLPFO LOW-level output Vouo o, = § mA _ _ 1 v

No. 3941.—8/21




LC7441N, 7441NE

Ratlngs
Parameter Symbol Conditions Unlt
. min typ max
HIGH-level output voltage for all _ - -
outputs except KLPFO and OLPFO Vo lok = -0.8 mA 24 v
5;;22 and OLPFO HIGH-level output Vorr o = -1 mA Voo — 1 _ _ Y
KLPEl and OLPFl pull-up current Ipy VEs = Vamr = Vs - 50 - HA
.YAOUT, RAOUT and BACUT output Roa _ 150 _ o
impedance
Phase compensating capacitance Cas - 1 - uF
Timing Characteristics
Voo = DVpp = AVpp = 5V 210%, Ves =0V, T, = 23 to 27 °C
Ratings
Parameter Symbol Conditions Unit
min typ max
KV and CV pulsewidth tyw i - - ps
KV and QV rise time tvA - - 50 ns
KV and OV fall time tvr - - &0 ns
KH and OH pulsewidth tow 1 - - Hs
KH and OH rise fime tua - - 50 ns
KH and OH fall time tue - - 50 - ns
SCK pulsewidth lscw 200 - - ng
SCK rise lime tsch 50 - - ns
SCK fall time tsce 50 - - ns
SCK period ) 2 - - us
SD to SCK setup tima fosu 100 - - R$
SCK to 8D hold tima toH a0 - - ns
SOE putsewidth tow 200 - - ns
BDE rise time ton 50 - - ns
EBE fall time ter 50 - - ns
SDE to SCK setup time losu 200 - - ns
SCK 1o SDE held time lcH 200 - - ns
VCR sync pulse
tyw
tvp tve
S R s SN
t
1 1
v HR HF
OH, KH y / \
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LC7441N, 7441NE

Television sync pulse

tyr

Vi —
oV, kv T

tur

Virtt —
OH,KH y

Serial interface

Tyw

0.8Vpp -
S0 gavgp—

& b gatabit Y 1st data bit

SCK

SDE

@

Functional Description
NTSC/PAL

NTSC/PAL should be tied HIGH for NTSC, and LOW,

for PAL.

TVIVTR
TV/VTR should be tied HIGH for television mode, and

tow
tor —'I

LOW, for VCR mode. The differences between the two
modes are shown in the following table and figure,

Parameter

Televislon (TVVIR Is HIGH)

VCR (TVVIR Is LOW)

Horizontal and vertical sync polarity

Negative | | | |

Positive ! | I |

Y-signal D/A convertar output
polarity

Y_r_|_l_‘-1_

WAKU output vertical kame

1H

- pe— 528 ns

KOUT, WAKU and D/A converter
output timing

Output simultaneously

KCUT and WAKU delayed 528 ns

No. 3941—10/21



LC7441N, 7441NE

TVNTR is HIGH.

. KOUT I

WAKU

bt g-eter—t 5 —oe]

ot t g st 1

D/A canverer
output

PIP data

TVAYTH ia HIGH. M

KOuUT

f—15—

e—
—t 2—-|

WAKU

L

paty t

[—1 5 8

O/A converter
output

PIP data

Note

The shaded DA converter outputs indicate frame data. t; = 132 ns, & =

306 ns, t; = 528 ns, 4 = 176 ns,

ts = 308 ns, tg = 352 ns, t; = 220 ns, tz = 616 ns and ¢, = 484 ng

A/D Converter Interface

The PIP controller interfaces with an LC7480 mulii-
plexing A/D converter using the ADO to ADS and
VREF inputs and CLAMPAD, YSW, RSW, BSW and
ADCLK outputs. The LC7480 converts the Y, R = Y
and B - Y video signals into 6-bit digital data which 1s
input to the PIP on ADQ to AD5. YSW, RSW and BSW
control the LC7480 input multiplexer. The conversion

sequence i Y, R — Y, Y, B — Y, as shown in the
following figure. The conversion frequencies are shown
in the following table.

The LC7441 and LC7480 should be mounted as closely
as possible and care taken with the PCB layout because
of the high signal frequencies.

ADCEK
YSW / / / _
RSW / / \
BSW /
Sampled data
|-—1——| 1= 1/8401, (f,= borizontal frequency)
Converslon frequency (MHz)
System
Total {f7 = 320fy) Y (fry = 16014} R - Y (fra = Bofy) B —Y (fra = 801y)
NTSC (fy = 15734 Hz) 5.035 2517 1268 1,258
PAL {fy = 15,625 Hz) 5.000 2.500 1.250 1.260
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The CLAMPAD oulput pulse follows the KH input Note that when KH is HIGH during reset or standby,
pulse. CLAMPAD should be HIGH during the horizon- CLAMPAD is HIGH.
tal blanking period as shown in the following figure.

AD converter J I

Input
1y = o -] L—t‘

KH

CLAMPAD

Hesel or standby

Note
tt=56Wus, =24us, t5 >0 pus and s > 0.5 ps

On-chip D/A Converters

The normal D/A converter clock frequencies and the register is HIGH are shown in tables 1 and 2, respective-
clock frequencies when the RAR (Revise Aspect Ratio) ly.

Table 1. D/A converter clock frequency

Clock frequency (MHz)
System
Y (fey = 480fH) i R =X (for = 24014) B - Y (fce = 24014}
NTSC (fu = 15734 Hz) 7.552 3.776 3776
PAL {Iy = 15625 Hz} 7.500 3.750 3.750

Table 2. Changing clock frequency with BAR

RAR register NTSC/PAL Input Y R-Y B-Y
LOW % 480y 240 2400y
HIGH Low 4168 208fy 208fy
HIGH HIGH 565fy 283ty 2834

‘Note
X = don’t care

CLAMPDA is HIGH during main-screen horizontal
sync pulses, as shown in the following figure.

TVIVTR is HIGH,.

OH L U

CLAMPOA [ I
TVATR is LOW. 4

oH H M

CLAMPDA N [
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LC7441N, 7441NE

The /A converter data when the sub-screen is not
displayed are shown, msb first, in the following table.
Note that when TV/VTR is HIGH, the Y signal is
output as Y, and when LOW, as Y.

DiA converter data
Output
. TVVTR |s HIGH TYIVTR Is LOW
YAQUT 111 000000
RAQUT 100000 100000
BAOUT 100000 100000

Dual-function Inputs

Input logic levels select sub-screen display parameters
when SER/PIN is LOW, and serial data and input logic
levels, when SER/PIN is HIGH, as shown in the follow-
ing table,

Serial Data Interface

When SER/PIN is HIGH, SD/FHP, SCK/EVP and
SDE/STL function as the serial-interface data, clock and
data-enable inputs, respectively, as shown in the follow-
ing figure. After SDE/STL goes LOW, data bits DOO to
DO7 are the internal register address, and D10 to D17,

SD/FHP

SER/PIN
Pin
LOW HIGH
Sub-screen vertical .
SCK/FVP osilion select Serial data clock
Sub-screen horizonia} .
SO/FHP position select Serial data
SDE/STL | Stllaclive display select | Serial data enable
Initial sub-screen ON/OFF
KDIS Sub-screen ON/OFF select | selection when controller
is reset
Sub-soreen frame ONOFF | [Mial sub-screen frame
WK selact ONIOFF seleclion when
controller is reset

the register data. After the data has been received, the
address is automatically incremented, and D20 to D27
are the data for the next register. After SDE/STL goes
from LOW to HIGH (0 LOW, address selection 1e-oc-
Curs;

XEIXBX X B X meXE X e XEmX X

peA N T 5 e e e I s I e I

SDE/STL \

DGO te DOY address setup

Data D10 to D17 placed in
the address of DOO te DO7

Data D20 to D27 placed in
the addrese of (DOU to DO7) + 1

Internal Registers

The intemal control registers are shown in the following
table. Note that the lower four bits of the address byte

determine the register address, and the upper four bits
are ignored,

Bit position
Address
7 6 5 4 3 2 1 0
oH SBY WKVAR FILD KOUT POSVAR STL FVPR FHPR
1H SBY PRI KouTz2 KOU‘U STL2 STL1 FVPR FHPR
8H VWIPE HWIPE VPS5 VP4 vPa VP2 VP1 VPO
9H RAR MUL HPS HP4 HPa HP2 HP1 HPO
AH WK2 WK1 YWK5 YWK4 YWK3 YWK2 YWK1 YWKo
BH WKVAR2 WKVAR1 RWK5 RWK4 RWK3 RWKz RWK1 AWKo
CH + VDFS1 VDFSo BWKS BWK4 BWKa BWk2 BWK1 BWKO
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Reset and Standby Modes
The controller is reset by holding RES LOW and put in

Reglster Reset Standby
standby mode by either holding SBY LOW or setting
the SBY register HIGH. The PLLs are stopped and the VWIPE LW .
internal registers set as shown in the following table. HWIPE Low -
Note that the input levels are used (o determine some VO 1o VFS
initial register values. For example, if KDIS is LOW ° - i
when RES is brought LOW, then the KOUT, KOUT1 HPO o HP5 - -
and KOUT?2 registers are set LOW. WKL, WKz WK _
Register Reset Standby VDFSH LOW —
SBY LoW - VDFS0 HiGH -
WKVAR, WKVAR1,
WKVAR2 Low - YWKD to YWKS - -
LD oW _ RWKO to RWKS - -
KOUT, KOUTH, (OIS (OIS BWKC to BWKS - -
KouT2 .
MUL, RAR LowW -
POSVAR LOW - Note
STL, STLY, 8TL2 SDESTL SDE/STL — Register unchanged
FVPR SCK/FVP SCK/FVP At power-up, hold RES LOW for several microseconds
after the power supply stabilizes as shown in the follow-
P .
FHPR SDIFHP SO/FHP ing figure. Note that S-and E represent the start and the
PRI HIGH - end.of PIP conroller operation, respectively.
l
VDD
iI le— S E s
t | }
Fes ] LT
PLL circuit | on L] oN Ll

Register data can be written when the controller s in
standby mode, but memory data is lost because the
PLLs are stopped and the memory is not refreshed.

Dual-port RAM Interface

The dual-port RAM interface comprises the SODIO to
SODI3 inputs and AQ to A7, WDOO to WDO3, WE,
DT, RAS, CAS and SC outputs.

The 1.C7441 and the dual-port RAM should be mounted
as closely as possible and care taken with the PCB
layout because of the high speed of memory accesses.

The data read, memory refresh and data transfer wave-
forms are shown in figures 1, 2 and 3, respectively. Note
that when RAR is HIGH, t = 1/1696fx if NTSC/PAL is
also MIGH, and t = 1248fy if NTSC/PAL is LOW,
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Cas

WDOO0to WDO3
{Input data} _X X

AQ to A7 Row address X Colurnn address x

{Address)
|-—1—-| {=1/280 'H

Figure 1. Data read

3
~

o
b
(2

L‘—J 1= 1/2801,

Figure 2. CAS before RAS memory refresh

(Adcress X X

sV / 2 \ 2 N N 2

(it care X X X A X X

Data latch clock I._/ _‘1 \_/_\___/_\_/_\

Figure 3. Data transfer
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Memory Write Range

The horizontal memory-write range is 252 dots compris- ranges are 80 and 85 horizontal lines, respectively, as

ing 126, 63 and 63 dots of Y, R — Y and B — Y data, shown in figures 4 and 5, respectively,

respectively. The NTSC and PAL vertical memory-write

- 835 ps
v owT ] |
[+— 57 CLK 248 CLK
— F—15 CLK
27TH
7
3 H's per fine Shaced is
aced memory area
26256 H 228 H (76 Hy accessed dun‘ng wiite
aperation
%
7.‘ H CLK = 3201, = $.035 MHz

Figure 4. NTSC memory write range

48 CLK————— L-—1SCLK

3 H's per line Shaded .
aded memory area iy
325H 25H (B5 H) accessed during write
operation
%

18.‘5 H CLK = 320f, = 5 MHz

Figure 5. PAL memory write range
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Memory Readout Range

The horizontal memory-readout range is 244 dots com-
prising 122, 61 and 61 dots of Y, R — Y and B - Y data,
respectively, The NTSC and PAL vertica! memory read-
out ranges are 77 and 83 horizontal lines, respectively,
as shown in figures 6 and 7, respectively.

0 4 247 251

76
7

g4

Figare 6. NTSC memory readout range

Sync Signals

The PCB layout should not allow noise to be induced in
the OH, OV, KH and KV sigunals from the sync-separa-
tor IC because this can cause screen distortion. The
sub-screen display should be turned off when the sync

0 4 247 251

83
84

Figure 7. PAL memory readout range

signals become umstable becavse the display can become
distoried. The OH and XH input signals should lag the
video horizontal sync signals by 1 us as shown in the
following (figure.

r‘_'_'_‘—‘——-_\_

Video sighal L_J "M L_I
——l 1ps ——| |——tw
OHorKH H 1
Note
tw > 1 s
PLLOH Odd-field Decision Circuits

The read-PLL locks to the main-screen horizontal sync
frequency when PLLCH is HIGH, and to the sub-screen
horizontal sync frequency, when PLLOH is LOW.
Using a PLL clock to generate the horizontal sync signal
and determine the sub-screen display position results in
an error-free display.

PLLOH is normally held HIGH. However, when OH is
unstable, PLLOH should be beld LOW, otherwise the
PLL clock becomes unstable and the sub-screen flickers,

The OH/OV and KH/KV odd-field decision circuits
measure the phase difference between the horizontal and
vertical sync pulses as shown in the following figure.

~ When the field is 0dd, a single output horizontal sync
pulse is blanked during the vertical sync pulse period,
and when even, two are blanked. The phase difference is
measured between the falling edges of the sync pulses
when TV/VTR is HIGH, and between the rising edges,
when TV/VTR is LOW.

o . I E
oH i1 1 I 1 f1 I
——‘ — <04 H ——I . 06H
Rosultamifid __ Odd X FEven o Even X o
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Operating Information

The LC7441 operates under input pin control when
SER/PIN is LOW, and under serial control, when
SER/PIN is HIGH. It can display one sub-screen when
under input pin control, and either one or two
sub-screens, when under serial control.

Single~- or Dual-screen Operation Under
Serial Control

Writing register data to address 0 selects single-screen
mode, and writing data to address 1, dual-screen mode.
The registers selecting single-screen parameters are
VWIPE, HWIPE and the address 0 registers. The regis-
ters selecting dual-screen parameters are WKVARI,
WEKVAR2 and the address 1 registers.

Sub-screen ON/OFF
Pin control

The sub-screen is ON when the KDIS input is HIGH,
and OFF, when LOW.

Serial control, single screen

The sub-screen 15 ON when KOUT is HIGH, and OFF,
when LOW.

Serial control, dual screen

Sub-screen 1 is ON when KOUT1 is HIGH, and OFE,
when LOW. Sub-screen 2 is ON when KOQUT?2 is
HIGH, and OFF, when LOW.

Sub-screen Position

The sub-screen position can be fixed or variable. The
four fixed positions are shown in figure 8, and the
variable position, which is determined by the VPO to
VPS5 and HPQ to HPS registers as follows, in figure 9.

VP = (VPO to VP5) + 1) x 5H + 3H

1
HP = {(HPO 1o HP5) + 6) x i |
Note that variable positions outside the main-screen area

are ignored.

v ] L
I I | JI7CLK
VlH |——12 CLK=——=
VPL f—15 CLK—w {10 QLK —e]
2625H 52 H
{312.6 H) {71 HY
78 H
{84 Hy
Figure 8. Sub-screen positions
Note
Figures in brackets apply to PAL displays.
RAR NTSC/PAL Read-YCO
oH_ [7] reglster Input frequency CLK frequency
ﬁ LoW Low 1,440fy 601y
J Low HIGH 1,440k 60t
? HIGH LOW 1,280y 52ty
HP HIGH HIGH 1,696f4 70.7h
PIP
Note

Figure 9. Variable screen position

Nomnal write-VCO frequency is 12808
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Pin control

The sub-screen position is determined by the SCK/FVP
and SD/FHP ‘input levels as shown in the following
figure. (SCK/FVP, SD/FHP)

00 {01}

(1.0) (1,1)

Serial control, single screen

The sub-screen position is variable when POSVAR is
HIGH, and fixed, when LOW. The fixed screen position
is determined by FVPR and FHPR at address 0 as
shown in the following figure.

(0,0} 0,)

(1.0 (1,1)

Serial control, dual screen

The screen 1 position is fixed, and is determined by
FVPR and FHPR at address 1. The screen 2 position is
variable, and is determined by VPO to VP5 and HPO to
HPs.

Sub-screen Frame

The sub-screen, or screens, can have no frame, a white
frame or a colored frame. The D/A converter registers

YWKO to YWKS5, RWKO to RWKS and BWKO o
BWXKS5 are used to set the frame color. The white frame
corresponds 0 YWK, RWK and BWK data values of
110000, 100000 and 100000, respectively.

Pin control

The frame, which is always white, is ON when the WK
input is HIGH, and OFF, when LOW. :

Serial control, single screen

The frame is ON when the WK input is HIGH, and
OFF, when LOW. The frame color is set using the
frame-color registers when WKVAR is HIGH, and
white, when LOW. When register FILD is HIGH, the
field screen is displayed; when LOW, the frame screen
is displayed.

Serial control, dual-screen

The screen 1 frame is ‘ON when WK1 is HIGH, and
OFF, when LOW. The screen 2 frame is ON when WK2
is HIGH, and OFF, when LOW.

The screen b frame color is set using the frame-color
registers when WKVARI is HIGH, and white, when
LOWo The screen 2 frame color is set using the
frame-color registers when WKVAR2 is HIGH, and
white, when LOW,

Wipe Function

The wipe function allows gradual display or erasure of
the sub-screen when in serial control, single-screen
mode. Wipe direction is set using the VWIPE and
HWIPE registers as shown in the following table. When
wiping is OFF, the sub-screen turns ON and OFF instan-
taneously, otherwise screen display and erasure occurs
in 64 stages over approximately one second. Note that
screen erasure is in the reverse sequence (o display.

YWIPE HWIPE Operatlon
Low LOW SR _% , Wipe off
L A .
e
HiGH Low SRR W o X ;g;l_. _%
L_’L_JI LA A
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VWIPE HWIPE Operation
F?“T y 1 A

LOW HIGH i _'3){_: — [ = 1 _?_
r Py i -

HIGH HIGH SR X S R g

' [ ,_: [ g_l %

Dual-screen Priority

When the dual screens overtap vertically, the priority of '

screen display is determined by the PRI register. The
higher screen has priority when PRI is HIGH, and the
lower screen, when LOW as shown in the following
figure.

When the higher screen has priority, the lower screen is
OFF, and when the lower screen has priority, the higher

screen display ends at the first overlapped screen line.
Note that prioritized display occurs even if the screens
do not superimpose and that side-by-side sub-screens
cannot be displayed. :

x N

L

% PRI is HIGH. E oty
TisYl ' 1A
| SEEUA | L
) PR Is LOW. o
Note
The dotted areas do not display.
Multi-system Display
Multi-system mode is selected when the MUL register is MUL NTSC/PAL VPH VPL
HIGH, and single-system mode, when LOW. In mul- register Input
ti-system mode, the fixed vertical positions correspond LOW LOW 48H 198H
to the main-screen system, and in single-system mode,
. . Low HIGH 43H 158H
to the sub-screen system, as shown in the following
table. HIGH LOW 43H 158H
HIGH HIGH 48H 198H
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A PAL sub-screen expands vertically in a multi-system using the RAR (Revise Aspect Ratio) register, as shown
display and an NTSC sub-screen contracts because the in the following figure. When RAR is HIGH, the hori-

two systems use a different number of scan lines, These zontal clock frequency is adjusted to correct the aspect
changes in the sub-screen aspect ratios are corrected ratio,
NTSC PAL
PalL NTSC

O

NTSC PAL

PAL NTSC

W No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace equipment, nuclear
power control systems, vehicles, disasterfcrime-prevention equipment and the tike, the failure of which may directly or indirectly cause injury,
death or property l0ss.

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

@ Accept full responsibility and Indemnity and defend SANYO ELECTRIC CO., 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 responsibiiity for any fault or negligence which may be cited in any such claim or litigation on SANYO ELECTRIC cQ.,
LTD., its affiliates, subsidiaries and distributors or any of their officers and employees, jointly or severally.

B Information (including cireuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for volume production. SANYO
believes information herein is accurate and refiable, but no guarantess are made or implied regarding its use or any infringemenis of
intellectuat property rights or other rights of third parties.

This catalog provides information as of May, 1995, Specifications and information herein are subject to change without natice.
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